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I'm imprund by tho con,.arJ�t.innal, atmo1t ehatty tone or Tindall'• 
meaaagea. They are ao unlike many utandard ROY�rnmonteat memoea, With 
greAt economy of words, TindAll manaJ<U to make hh thouahte char, o�u:• 

to rto�d1 and memorable, lie till�·• to hh 11dd ruu"u •• lC it h undtratood 
that they 11re intnll i11nnt p•u•ph, le ort�u amu.tn; •• well u in formative, 
lie frtquently end• 11 mnmo "11t l�tul thh h th• w.·oy I u ndn1t1nd it" u 

lt uking for correction• lt anyon• h.u any to ofi8t'l he aho aften comn 
rtriJt out and raquuta 11ddltion•l or dlff.rinR infllt'mation and opL•fon• 
from hia colloaguea, 

Soma "Tlndallhma" I found tnt. rtootlnR or llmut lnR, or thou11ht you 
mt�:ht be lnteruted in knowin11 abnu t; 

67•l"MI·' (10 Jan,) lluhjcocto "HlRntrl(ant mndttleaH•-•n• curnntly plAnned 
tn thto Apot to Spncecr11 rt Computer Prn�rama," l':nd of ntemo ment lonM "BIIIck 
Friday" review to be ltaltl at MIT tow dayM hnnc" at wht.!h addlt£oM 1 modi· 
flc11t1ons ware to be d bcuued, "lt 1hou ld be Iota of fun, 11 II I et you 
knew if 11nythln11 intPr.,atlnR happ<'nR , ·• 

6l•f'MI•7 (18 JAn,) !lubjt•Ctl "Why h It P VPryone who llkf'M UdAr WI!ArR I 

white :u1t?" " , , , tt ael!ml_mand•tory to ""' that •ome �ort of rRnJie and 
rangl! rate mcuu rtng syslem Ltn th" Apo llo comm11nd modul!7 bl! providl!d, 
Of cou rse , a comp lete r11dar would b• evl!n ben,.r • , , 11 "t'm sure then 
are n111ny who would llrl!lh! th11t the optlclll syMtl!m h per fec t-ly lldt�quata, 
nnd they can beck tht!lr At'Jium•ntR with att 1oru of analyuot, P l!raonat ty, 
t don't b"lleve 11ny of that Rtufl, lind I'm afrftid wllltlng for the AS·256 
experience wU I get us lnto the poettion whl!re it h t:oo late to file up 
the commnnd module for theu. t\AP miuJone. Let'• vote," 

67•f'MI·9 (23 Jan.) Subject I "l.atut on thl! AS·206 epacecraft computer 
program," plltlllltllph' fl 5 about trtmble with �nRlnel!rlnll and Da\,tlopml!nt 
Ill r•ctou tr••"RrRpnnno by that or1111n la. t inn haa bun comp It tel y UIIIICct!pt• 
llblo," and T, JIOt!M "" to uy poMsihl t� t�uon why ("rathor tnror:nat mannn 
tn which thh datA WIIM req�tnst•d"), Solution! future requ01t1 to he 

"smotherad ln tho uMual stack or pnperwork , • • 11 T. lhll waya how.•v•r, 
that "ln splte uf cunaiderable difficulty in put ttng thl1 pro11ram �ogt!thfll' 
at MIT," h'.! r<J11lly eKpects lt to "perform vrJry welt for ua ... . I don't kno.., 
why I'm Rtlck inR noy nrck out on n prediction liko th1t, Jue� llvi1111 dnn11or• 
oualy, I I!Ut!U, 

11 
M•_I'MI·IO (23 JHII,) SuhJn�t 1 "AS•'Oio •P•�•crlltt computer pro�tum 1nd •tor• 
1111u Mtatu l , Aho n dn11h or AS·2,8, 11 :'l•t:�o •bout the HIT onuttn11 which T, 
had bPen antlclpotlng with aomo dread (ue 67�f'MI·51 1bove), Co ncenaue wu 
th11t MLT hdd put togethrr nn excellent preRentatlon of current RtAtuR 11nd 
no Vt•ry reuonable propoa<� 1 on which t� bue our future work, n nThl1 meet• 
in11 hnd non11 of thn flrr nnd rxcltrmrn� n! !�at. Hay11 lll1ck Frid1y, tn fnct , 
thi-M ont• iN not worth� n( thll t n11n10, n Mt�mo includell 2 PIIMU or 1tl1tlon1 and 
rii�Uirllmllnta ror �pnct>t•rnft computer proRrnm, �nd or Memoo "At lrut thll 
i1 tht• way t think thln!I,M Rtnnd, And now we'll start tnklng call• fr<lm thr 
11\lttlenc�. '' 

--\ .. 
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67·F!ol: '' (25 J11n,) Subj�.ct r "More ebout computer telf check" "If they 
ev11t .:•11• a conteat to eel•cl: the pieoe of Arollo with the funnl11t hhtoty, 
I would like to entat 11computAr nlf �hark," T. talkt about th11 troubl• 
with computer eel f c"·-t:k \n AS·204t "Appttrontly tf tho eyatam were l•ft u 
it 1e now, it hu thil pot&nHal of bmnbin)( nut thP eyat11m 1:-rtl•l'lutb\y, t 

tetume, or at leaet hn�e, that if it did that, it would liRht Ln• little red 
liQht." (lro .. :c••two d�y• lat .. r, th� 204 ftn occurred,) 

67·FM1·12 (25 Jan,) Subject! "Why doee 
-"Of couree, t haven't thought much abnut 
eextant h not needed· •elttl'tnatinR ml11ht 
and make the apncecrart a "heel.. nf a lot 
orbttal miepl.ona," (Intereallng thlt h11 
ub,,llt it, and at moat coerta I nty not trt>a, 

the AAP command module nud 1 11xtant?11 
it, but , , ,'';In T'e opinion, the 
be 1 co11aiderliblot uviug of weight 
b�tter for �unrtel purpo1e, earth 
ehould II)' t,l, l.un' � thouj!ht much 

Rl�tht ?) 

67•_FM1•l7 (31 Jan.) Subj�tct: "AS-.�05 �lcecraft Computer Program Nawatetter" 
Report on another meeting al Mtl'; itttereatlng para&raph on page 2 about MSC 
bain� ·"hAd" by "thoRP slick N�w \\1rk Yankee•"••Grumman, 

Lapse of 26 days in Tlndattgrams: #67-FMI-l1, dated 31 Jan,t (167·nl1-l8, 
'ilatt!d 27 Feb, None ciurinR aftti'riniith of 204 flra? ....__ ___ _ �-··- . . ..... --- -·--�- ----·---------

67·FMI·I8 (27 Fob,) T, t�lk1 about ntotd for niiW dt�aianatl.on ot bno1t1r1 1;1d 
mtulona, to rep!•�-" numb���. ''We will inform you of the new, mora de1crip• 
tive program "a111ea as eo'Jn aa they have been selected, 11 Ra nud ror review 
of wh11t 18 t<" be l-n the eraAahle mPmory of th>l AS0258 programt "That could 
be a fairly 1\Kcitln� 3et togllther alnce ev,.ryona wanta their pro11ram in eru• 
able, I wondor tr thl're 1R 1 me6U¥0oi in that obaervatlon, 11 Re AS-206 com• 
puter Pl'<'8::'�mr "The HIT people have work"d very hard on thh program and de· 
aerve a lot of credit; both for their maintenance of aKtremely hi�h atandardt 
nnd for their I'Xtra effort in trylnR to maintain 1 rauonabla reluee tched, 11 

67-FMI-19 (2 Mar,) "On Februnry 17th we held a meetlnR in our cont.inuin� 
effort to reduce the prosr�m drvelnpment demands on the kaal Time Computer 
Complex, 11 ln summary pAraRrllph at end, '!', 81)11 "one o f  th1- oe1t meatlngl 
yet," 

67·FM1•24, (24 Hu,) Subjl!ctt "tn which h dncribed the Apotto 1p11cecraft 
con1p11ter prngnms currtmtly being develoJ!1d, 11 

67·FM1·25, (27 Hn,) Subjectt 
FeD, We e toppt'd it, , , • llu t 
one to do l.t? 01'11, t guau, 11 

"Non•." "'1111.1 accton item wu Ri•n MtT by 
it need" to be done , , , Will you get aome• 

67· FMI·2(' (28 �dr,) Subj,�t 1 "ProRrPU R�port • RTCC pro11ram development • 

Revhw of AS-�8(!) requl.remenu," "My primary l!bjoctlvt here 11 to �ummar· 
l.za what wo dl And to documnnt, for hhtorlcal purpoeu, the rationah bt· 
hind Romn or tl" d!!chione mdde. 11 (li·P•IIe memo, initialed at top by C, 

KrA!t with hlR !comment 1 "F:xcl111ent··Pnu on! 11) 

I . ,, 
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67•Pfoll·J:l (21 Apr,) !lubject 1 "D•�cent enaine 111t11Nl polarity error\' "A 
•erioue mi•underetandinR between MIT and Urummen retulted t� • lituatinn 
which would have been catutrophic to the AS•206 minion H It had not b81n 
dhcovered," Tind.t'l """'' to be defending MIT. 

67•nU·33 �5 Apr) !lubjectl "MIT'• dl11 ltal computer ractll.tiu Pte •till 
a problem," 

67-nll-36 � May) subj11ct: "Some thtnu Ed r. .. ppe h "�t;led 11bout." 

11Ed Copp1 LHI!7 called the other dey about 1omo1 thina -.Mtt worry him, 
I fl.aur• if he' 1 worried enou11h to call, lt • 1 probably W<'rth,lhil� to die· 
tete this note end und it to you, • , " About AUt.onwtl.c 11Lmblll lock avoid· 
ance capability having been removed from CAI�HANU••the 1p11cecrart computer 
proceunr which provlde11 automatlr attitude mAneuvuA, "Thil whole bull• 
neu llppu.,ntly IICIIri!R the h11l I nul or l·:d Cnpp11, and I 111111811 if 1 knew enou11h 
I would be Crl11hten"d tuo," (<Ill: you dll probably 1111der•t1nd the ll!chni• 
calttll!l or the prnblt�m ; t .tu•t .. .,�ov••' th• WIY !n which T. pruented lt,) 

67-nll-37 (4 May) Subj11ct1 
gram requirement� 1hlndl11•" 
1uch fun!) 

"lnvtt•tlnn to an AAP 8pacecratt computer pro• 
(•rtnda l I h411 a Wly ot mtkin11 it all IOUnd like 

67-nll-1140 (19 Hlly) Subject: "HIT can handle spacecraft computl!r program 
development for both Apol to lind AAP to their mutual advanta11e" (3·page 
mP.mol mtny comment• in praise of MIT,) 

67·FH•T•41 (23 Hlly) Subj�ct : "Spllcrcrdt computer pro11ram namn:• Good, 
brh•f rummary in .ghthearted Tindal I tone , Staru out 1 111 used to think 
MtT wu a little . ,d when it came t<> •electl.na namu for the 1pacecraft com• 
puto�r programs wlth at I that weird preoccupation with the sun, 11 (SOt.RUM SS, 
BURST 116, SUNDISK1 COI,OSSUS··"Pretty flOod .xcept, t ml.n the Sun"••lnd 
SUNDANC 1!, ) 
67•FH•T•43 (26 July) Rubjl'ct I "IJol i1 lllunch'Jd wl.th lir!' 111 fiUUI avery• 
bodY •trudy know• thh, but t Ju•t l Mrn•d that they intend to launch all 

II, tJol'• wl.th air rllther th11n oKyRPn ln thu c1bln , , , to reduce the ponibl.l• 
tty of rtra. (NI!Xt m�mo, 67-n-I·T-44, mention• the uu of · 1nel coati'111 "to 
providenra proter.ti.on or at IMst to prevent 1t1 1pread, ) 

. \ 

&7\FH•T•4S (27 Jut,) Rubjt�dl 11Spac11crtrt computer progrtm flow chart 
1tat.u1," 11.1u•t 11 not" to ynu cH11 who arii lnterostttd in flow ch1rt� , , , 11 

llrt.r daacrlptlon nr st• uul11rd• t.n h11 rol lnwed In tho devolnpmnnt or flow 
ch11rta, 11N11tur11l ly, we lntl'oHI to u�cutr any prollremmer who .. flow chart• 
contaln 11 signlflc11nt number or l'rruu," 

67·ni·T·55 (3 Au11.) To: I'X/A.-tl.ng C::hlrf, l'llght Support lllv, l'rom1 
nt/Dtoput.y r.hlo C, Subjrctl "llloi'JI lll'rlou• troubl1!,11 111 runlho It ' • nnno 
nf my huRltlt1U1 lind lt'• M"ttlnM to hu l"u at I th1 tltn1!1 but. you llrn (IOinN 

to b<' In dt'np urtou11 trnuhlt• whr11 till' HtT contract nl!gotlationR for Apollo 
11ntl AAP h lt tho fatt In th• llttxt c••upll' of month& unll'U you have 8omebody 
pr11tty NIMrp rMdy t•• tAkt! nv�t· for L1rry l'ry. lnc ldentt�lly , dld you or 
rPte ClementR put IJI!ry In (.)r one or thoR e awnrd• th�y t�lv� tllltRtnndlnR 
Air For�" offt� .. r• ns•!Atl<'d t.> NAM? II� •urr dttRt• rvel It,., (R!I: NnundR 
I lkr hi11h pr�l•"·•IH I., I•', nnyhn<ly Y•lu'r<> llltorr& trd t.n'l) ' ' 
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67·PM·T·63 (18 Aug,) Re(Ut-1 t · "I eure wilt be glad to aee thet bird fly 
before it drlvee ua at 1 �ver .tbe brink." � · . ' 

-67\ PM·T-72 (29 Aug,) Subje.:t: "lnftight loading of the 1p11ceeraft 
eruable mt!mory." A 5-polnt memo whose i'aet point, in entirety, b 

juat hear the RTCC c11meLar.oan?" (Wonder what thet meana7) 

computar 
"Did I 

-----· · . 
.,·, '"- . .. ' 
•"tl • ._.. �•• 11'\l � 

67•FM•T•73 (29 Aug,) Memo pointing out to addreu .. a that not even
,

a'2• <'ol -lh 
montt. delay is neceaury between the launch .>f elc 101 and ale lQ31 "Thh 

·f.� note ie to m�ke aure you are aware of the eituattonilo-you-wonTt a•• caught 
aeeuming a period of 3 monthe it neceeeary between the tvo miaeiona, X mutt 

eay thle had not be"n clear to me before." 

67-PA·T·79A (1 1 Sept,) Subject : "D<Ita Priority Coordination • a pt .. for 
help," Handwritten note at bottom ot rtrat page "BUt T, A good review, 

ple, let me know if you ntH•d my help. c. H. "!:_2711 
t. .. - .. .1 

67·FM·T·80 (11 Oct,) ApoloRetic note about neceaeity of uaing SUNnlSK in 
Spacecraft t03 u Wl!'ll 11 101. Ende: "1 can't tell you how aorry • •  , " 

67·FM·T·83 (17 Oct,) Subject: "Sp�uc:r.Ct computer program statue" • 
another of T'e "lrrReular updlltPI on wllat'• going on ln the buelneu of 
epltcecraft computet pro11ram developm<ont." Currently in proceu of determin• 
ing an accur11te program developm�nt 8ched, for programs and determining 
problem aro.u, "t don't want to mlntmlze the aerioutneu of thh eltuatlon, 
We are ln det>p, werloua yogurt!" 

67·PA·T·99A (30 Oct,)' Subject: "Current etatua on the Ut DPS englne glm• 
bat caution tight problem, " Two paragrapha on current atatu"• then two 
P"ll"" prefaced: "The reet of thh memo juat filla in anme bar.kground am! 
there h no net>d for you to read any further except for your own amusement." 

67•FM·T�l06 (14 Nov, ) Subjectr "EMS aoftware verificatl.on don.,•t edat," 
" , • <( nelth•r Gardiner .. _nor Chllton cone .. I their diltuta for tha EMS 
(Entry Mnnltorl.n11 Sy•tem) •... ::--uoth whh to ••• lt torn by 1�1 rooU from tlt• 
•pacecraft and flun11 out the wlndow. So you can l.magtne the attention thetr 
people muat give to it." 

67·PA·T·li3A (7 Dec,) lAtter inviting R.V. Sperry o� Belleomm to 2r Dee, 
meetlnll at which Trojl!ctory Control Data Priority flow chartl (l!nctoud vtth 
tho letter) for ale 101 retroClre and reentry are to be dllcuuad, "l hop• 
you 110t 11 chance to review tt and come oown for the: plenil!, Ptuu brtn11 
your own ante! u 
67·AP·T·l15A (15 Dee,) Subject: "Urgent recommendation that CMC L";ommand 
module comput•!7 • t earing of the S·lVB be deleted," 

67·FM·T·I24 (18 Dee,) Subje�tr "SpAe•crlft �omputer program newaletter,11 
Sequel to memo of 23 May (67•FM•T·41), / . .. . �· 
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... · - . ' i .. . . ' ,! ·: :.' · :· i ' , ' · . ' : 
:>, '1'11111't' """' hn11n nul!ll'rou• lllt'Mrttr.lll 111111 dtnmtllleinr tn which th" 

. 1'04U li'C!I!Inh� tor Uti() (lr thr· t,M I'VMI'�V'I.'fUt; Ntlll' dttl'l rill JIOIIIII'ml IIM!!ft� 
IIRII ntl\\4>11 prlllllll'll,Y nn II dtH'\ 10411't':� ttl .-¥111UIIt.e,,tljn �l'fOMIIIfll)ll OJ' .. 
th" AOn 1111<1 thu PNOCfl bnth by th., c""v onhOIII'd tho' �J!IIOttcl'tltt and on 
ttm �rounc!, In 111ld l t.ton, tnt.u lt l.m �ujlportf!d thlll tdo11 and no • r.t•o•l , 

d.ml or wnrl' hnn JII"'l't'l!!dt'd t111nttt on tit�' lfiiiUI!Iptton. thllt. thr l'lln<luvouu. 
tadnr dlltn. woulll be nvn1111ble. no""'""' dlliO to 11 · �c!rtoo or circum. · --. • .. 
ntnnoea. nt! 11 bc..,..,llfl m.y compl't'hf'nlflon, t.M tM ti��C!r<!rllrt COI!Iptttnr PI'O• � . .,.: ·· 

· �"'"'. Lo1111lmty. dooo n<•� pro·tltlll u.o ('ftJ!IIblllty fc)r obtnlnlny, thlu-, 

· 

d11tlle In tllr.t, 1111 t11r an I c11n tllll It 1n dotleten� l.n two I"'IIJl"l!t.n,. 

Fl.rnt, no llutotllllt.l'l J'lldtu• llcrtuhltlort eftpsblllty ln !provlll•.tol rlutlM · 
ftneont whl•�h wllU\d bli mnd11tory 11inr.11 l'fl<lllr lock cnri.only.h" tu:qulrml 
11ttor the big pitch JMilOII�I' lit IPJll'Oxilllllt.dyUtt (!ff plUII 10 IJI!COII!.IO '· And, ilcconcl, once l t 111. locked on no Pl'O'I'lllion ha•r b�en nru!o .ror r.ettlnt' . 
t.he ratlar dnta onto the teli'Mtry doW'IIllnk. Lu.llli nln•v. eh11nr,n te-;_ueoto 
nl'e ln t.h,. llltll to 11dd the�" l'IIJI!Iblllthllle Howvorj>lt"':tn ·i!ntit!lpatl!tl 

· 

thllt thl! nt>hl'!dU\t! llftPIIt!t wt11 be nUl•ntantlll1, IIIII ·a t,hell thl' C!llt'J'Ifl'lt� JIN•: · · 

1'.1'11111 ddt very nchedt&ll! to only mrf'.l nnl.l,)' 110r.ept11bltii IIIOdirlcGtlonc to . · . 

. tt hiiVI! to bo ln tM mndllt.ory a11top;oey, Xn order• to eot11bllnh thtc• · 
· Juntlrtcl'tloll wo dl�r.uan.,d thin oub,J,.ct. in dOJtllll durtnr. the tlPcromm-r 

�1 Aueont Philo'! Dlltn PrlorH.yiiM'etlnO":, ,.IC!h to : , mlldntory 
Junttrlentloll do"•· not nppear to I!XI�t, '1'11" thlll r<tlltl' .. 
mnrit lt. tho PubJt•'et or tflll tol.lcwtn, PI1'11�Jiho '·" hti ltVhlt!i . 

l111r11 In tlt��t. unll!lll 11 "''"h lltl'<,nf'l"t• -tor,Y onn t"' ,u ; .tli"��' ..... , ,, .. , . 

· • .· ·· propon•"' prop,rnlll chlln,�o. will prob11b ly b., ff',!eotrct· , !'rlldliP.VI'!tHI · .� .. :.••,;,•,,,,-;:;, 

. <111 t.tt \;l1l not bo llvn ilA ble et th«> r durl����t JIOWNd or !lllllll!ttlll 

tn_t.,!"Ue,n. into. lun1n• orbtt. 
· · 

; �' . 
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<: ' ' ; '� i \ � ,;'J,��1(!;? :�;�· ' 
. .. . .·. .. ' ·.·.· .. ootin proponed �.illtt. J'f'nd.,r.voun ndiiJ' da:t.n,wnn l'ft_!1l'tll. ni to ' 

ICC t.o .,n1 tor lltll!l'lt( 111111 lld'lh" the erew of' till! llt•eellll Uy tc awl 
,· f'l'CIIo the l'ftOCS to tlio AOS, llow thin wcJUlcl be dott\;,.ln tho1'0up,hJ.v do4:UIIII!h'Wcl ... ,"""'··" 

· · . elaevhe:r.� but bllnlelllly 1t 111111 tntt-nded to detel"'lllno tht• l'llhl.:e J'tt te or tho:o[ · 

. · LM. With J't:'IIJM!t!t to thr r.OiaBnd IIID<lllll' utllhllll'. the I'NOCII LM 11tftte VI!C!to-r. .•. :. 
·

·
· 

and the AOS LM ntntf! \tnetor lleJlllrato:ol,y, 111tt1 then ,tO r:ompt:r.� tht!ne Vllluf'o I·:• ·.· > 
· wtth.thtlt ne tullll.v t��eiiiiUM!d ut.lllllllll'. thu M!nclc!I!YOuu r11dnr, 'lllln tnrormn •. : 

tfnn VOUlol � dhtplll,V1111 Oil IIMlOI! plot.ll In l;hll Oontrol C!l'llt!•J', 'l'hl• nntii<J. 
'· ··. �M•porlr.on p1'0c:e�o voblrl llllllllltllni'OUFl..Y \1t' C:llr.rio� 0111. with tt;e :rnngc r:tl;u; · · · 

il\'. ·�omputt!d nn.: tnt!lllltll'od 11lo111: th�> llM or lllr,ht. l1otv•,c-l! the LM llttd "n · 

>- · KlP'N trncldnr, otntion, .Tn e11ch cJtnr., tllr l't'ndell'11u" md11r ltnd th•' M:ll"N ·.· 

p1'0v I rlr ntt lnciC!pr.ll<l•mt dll 1.8 IIOUJ'C<" upon whleh to .!l'vnlun l.f! pertor1111neo �r. • . ·.···• 
tho PNOCillllltl the AOO, Studlr.• to dllte lttdtcntt �!tnt in 1110nt C:IIACII 01' ;_'' �',:'-<,' 

r,uldnnee n,vntem mlfunotlon, cOJIJI'Irl�nn ap,lllnGt·onl,y th� Nlnt 111 lldaqllllto ::.�·. ; ;:; :, 

to 1dant.Lry tho •rrnnt R,Yllt.lllllo . . : t, .· ·.. . · .
. .: .. J /,,.•:�; . 

I ·)
. 

- -� : ---
·'2JbZ\>t;-;�",;·; 4, 'l'hfl mr.t aigntf'!C!IInt ex�ptlon Jr. et'rtntn aeederomcter oent;, f'ot'to1' · ·" ·.·•;·.·· 

or binn eo11c!l perJIC!ndleulllr to th� llrr or llitr,ht between the LM and the ' ,...;: ·��··.�.: 
. KlFif 11t11t.lon,. 'l'hnt in, thl' KIFif OOIIllfl!'llon in U�yo C:IJIIIble of deterlllin•

'
,,:,;�:< 

· ihll UMeccptnbln llinpor••1Dna In rtt,:ht. Jl'lth aMltr; but pon.�tlmon 111 not · 
. 

• ·•.· 
nbla to provl dn nn lnci•JIClndnnt. IIW!IInu,....,nt or thll; v11lod ty mp,n!Ludl! · 

· 

pnrtlculM'l.Y whtln 1Mtortlnt� tnt.o lunnr orbit frDni,a uontrrtll.Y locat.ed 
lnndlng nl t..•, 'l'hc runult. lv, tr throur.hout ant!ent both thf' 1108 nnrl tho 
l'ROCS IIPJ'f'llt' to l•u op.•roLtnr.: proJ>l'rly bft11ed on all dntn IIVIIllnblf' but 
at lnnt•rtlon the PNUCil nhuto d"vn the- Am enrdnc prodo�c!nt.: condltlohll ' 
whteh ·Lhtt Ar.G 1not1r.nt.r.n to 'ttr nul.orloftlll1 It vllt. be tmponniblc to tlotP.J'··· 
miM wh!t•h t�uldllm:c nyetttm 1� eorrcct. without I'Nidll?.vnun rnrl•Jr c111t.u. . 

· 
· Ac:!cord 1 nr.ly, tt. wc•ul•l ha nnr.epnnr.v tc rt'!nlttnttt �hrunt. I nr� llMII•tllll tt!l,v ··•··.... . 

_ ·\prollllhly 11111 nr. th•• IICS in orrl••r tr1-prov I de ��� fl! !'ll'lll t" l oond Jt lonn hllllt•d • .  

''" thn Ar.G rmulout., llut.nrlqut'ntl.Y, loiWN tl'llck lni� hrm/or rrndltV.V'liHI rndnr. · 

lftr.onuremtontn obtnlnr�d 1111 ftoon 1111 ]10u1bt" wtll l't'\ol'nl who•thur It 111111 thll' 

ACIS or. tht> PNOCB which wn11 in l!rror, Ir 1t tt11l.Y';WliR t.h .. PNOCB nt fault 
. c:rt'nttne nn underburn. 11t. in""rtton tho prop•:/ act:Lon will MVI! bt-en tnkl!no. · 

On thn otht�r lvlttd, if th� A08 w11n tn uror t.h" Dl tu11t ton will l•c.>l · the.... . 
r•mtll'r.vovr• cntc:h up .rnte will h•w•• 'IIN•n d!'oren"nd ! ;to 11 point vhern an ":; .. 
e:��t.l'll revolution or M wIll probol•l,y btl noceno11�y� prohnhl.V d lot. or · .. ·• . · 

. Am/RCB 1\iel wlll htlvo been l!liJiflnclod 11nd, bnned .on thll (good ) PKOCB nncl 
MlJI'N thl! n l tuotlon wHl h11v11 to llfl nnrtrd out nncJ!'hnndl!!d on 11 ,.,.,.,.,.,,.,,,.,.,..;,;: 

bnotn. Thin .p..rtlculnr nl't or ot:rcwnntnncen tn t!litrlll!ll!l.Y unllf<e'l.y, ;; 
11et.Lon tnknn ln undon,tr11hle tlut not cntnntrophtl!,i� It would Jll'Obtlbl:l'\ ,. 
l'llflUil'l! 11111:7 Of thl! COIIII!VIntl modulo to .llnn!nt in thtJ rcnrii!?.VOIII but nCS '11!. 
Ntlnr, prov:rlc••l i'or thnt "JI"CI flc nlt.unt.ton, A�tndbr.voun r�dnr clnt.11 tlur 

,,.,.,.,,,,,,,l, 

nncf!n� nnrl !inlftfHIInt • .,ly rallllw! "'� 1nnortlon woulcl h�evl.! JII'I'VI'IItml It 
hnppl!ltl nt: l>ut it. ,dm'ln. tlo�. 8PJII'I!l' to b11 mndlltor.v; !: llo unlcr11n ti\J ·OM . . .. ::j: . 

·.
. . ··��'j) ' 

,._ .. { :f-l '
· . 

I• I; i "i, 
.,.,.·· 
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:. . . · now UlllltJrwtly dlnt�rovea thr. above "'tlonnle, IIOIIIP.Oilf! clnr. corno•u 11lnnp, wit.lt 
• II r.ood l'!!BI!On or· if the LwldMI',Y J)t08J'IIM dl!liVer,y illpll!t tAtl'nn OUt to 00 

ll•ll, 1 expect th<�ee l'!!queatl!d elllnr,en vlU 11M be! mdli tn th<• rtrnt. 
·verA. ton or Lullinney, 111111 M.Y'OO never. At thlll time I don't. I'XJI'!Ct any · 

of' tho"P. thlllf\11 to turn out f'IIYOI'IIl'l,y. IUrtht!I'IIIOl'!!, 1t wn c11n1t' f1,1.'t thla 
data we Pt'Ob11bl,y our)lt to e1�apU ry the R-mc :n'0!11'nlllll 11nd )f:C d tnvlnyrJ to • 

be I!Olllplltlble, 
5, Ftnnlly, 11' 11ft enn ' t p!'ov•• "'' nt•e.l l'!!ndrr.vour. l'l.ld11r tl11t.n f<ll' A11cent., 
lt'n llhnut Clfl'tnln lltt won't Itt' llbl•t to fur �IIOI'fll, rtHhi'JI'1 Jlut, Wt• do hnVtl 
to:�'"" It on T/M Whllrt t.h .. LM h• nn t!;fl luMJO ttU!'fGilt• fur "lttutlc·h r.lto" ·· .  
po,•ft':ot. dctet'm.tnntlon at• Anc .. nt. t.llrr,otlnt;. 'lbln ctatn mur.t hf! nt ot :· 

hiJth uplnte rat.l! (10 to .3.> nampl<'n Jll'l' llllnutco) and prefrra�l,y Vithout · 

."IIIIFOvlnr," the &Jlftcecra!'t atnte 'tf'cto�rln he LM cnmpu�r, 

-�'(�� 
_, v OVIltd w. '1'111<1ull, Jr�·<., -�- , A.,.,� :v 

Addrenaeeo: • (See attached lint) 

• 
\ 

'! " ' 
·
·

l.,. 

., -, . . '!1 .. 
. , 

:i ' . ·., 

•. "":'..,-.<1,; ..... ·. •. ;·, ""' 
, . ,_,�_·:f'"':r 

·r. : 

.. ' , . 
• -;<• ..... , . .  "'· ' . :,;.. .. . .:,, 
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l'NITED STATES 00\'!kNMENT Memorandum 
See llat Bel� 

··\. 

' i 
\,\1'11: DEC l iJ 1367 · 
67 ·l>A·'l'·l;?GA l'A/Cbt.Pt, Apollo Data Priority Cool'lltr .. ttoa 

. li f:· 

RetP.�nce 1111!110 67•PA·'!'-110A dntet! Dtoet'mbt•r 11, 1967, 'Die Trio,l"('tna·.v Control Ilott.lt PrlorHy IIIP.etlnr, vhleb Witt �ch,.duled tor lleccmlK•r :'O, l<J67, hall been ehanf�erl to JiUI\IIJry 1•), 19i.S, •t 9:00a.m., Room 91il,, Bu1ld1ne 2 ot MBC, 

A<ltlresueer.: 
(See attached liot) 

--"\ 
\ 

llovard w. 'l'l n<ln11, Jr. ' ' .I 
i' 
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l'NITF.O S'fi\T£8 Ull\'F.RNM!NT illemorandum ._ .  ru · · : FC5/Ch let, Guldane!l otttettr lkoetlol' 

• 

"'·�··,.·• . '· "·:·.: 
Milllll &'kMIU'i ' l.allii):JI liimlall 

. I bA'I'It: DEC I : ; 1967 
67 •JM-T-125 

MlbJEc!T: Do .YOtl vant a PI'OI!I'IIIII to calibrate the OOUt 

' ·.._ 

1. Oharl1e, I a11 etratcl I IIOOI'M up when I ••nt the attaahttd llll'IIIO out OP'!n•loap, Jtlat libl,y 110tb!118 h pttins clone, I a11 erndlnc th ln over to ,you 1 n ease .YOtl -ld ltJte to set one ot ,YOt&r Jli!Ople to 1n1 tlate thtt etandal'd PCD Jll oc:ttd�&H to hne eo.thlns iii!Jilllllll!ntrd. 
2. Ineidentall,y, eo���e peopltt hntJ apperttnt1.)< btten clheu11111ne a procedure tor dolne thh Vhol41 th111P. onbollrd, It involvee bore-11 '.ghtlng the COAG on 11 known etar and then aaUtne the aligJ-nt routt"" which diejllay11 sextant elllltt and trunton angl41e for that ctar, I gather it la not quite •• etrai(!httorvard ee that , Sincttho8� V�luee Vill be OUteide the .-chanica\ 11M1t8 Of the IOX�nnt, it lillY be neceuary to lnte�te the IJI!IIIOr,y and rttad out in octal. John Norton, tor one, could st .. ,au aore detail 'f .YOtl artt tntereated, 

Eneloeure 

l!lll 
1M3/C. R. Rieke 

. '1'. ,, carter 
FMS/R. I. lrnull 

PMIIIIITf.ndall, Jr,lpJ 

�-··"· 

i. I 
.1 { 

.
, . 

._,., 

. . ;: : :· 

. , . .._ > . · 
-

.. 
,·. 

..... \ 
- � \ ' . 

• II 
i. I I I i· 

""' ff..'i .'idrl"!(• &,Js RfXIllt�r/i'o!' tht l't1yml/ .�tll'ii�XJ P/,, 
·, 
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Memorandum 
IIASA·f!enn� ��· •:ecrlfl Cettlfl 

Muill fiiMill& I. A111r* lhillllll 

Inrlteht allen-ent or the COAS 

' -· 
DATI! 

I' 

! '' 

NOV 1·1 t9&1 

1. As you know, the �1111 .odule �tel' PI'OII'Il,..·-coLOBSIJS-•11 
being dneloped to )le1'1111t uu ot tM crev'• retlcle (OOAS) •• a \ecltup 
�rerenc" source tor e11snf.ng the Dl1 alliS tor ren4rnou• IIIITiS"'tlon. 

· This is to guard ar.ainnt 1011111 failure of the sextant end tel-.ncope 11a 
vell liB providing thl!' capability to nalte line-ot-alght ���easurem<•nto 
tl"O'!I the rouch po111 t1on as llliflht be llt'lpf\11 in a one an rende?.vous 
�ituAtton. Since precise COAG allgnnent cannot� eatablinhed prior 
to lAunch, a prov:toion h'lll been Jlllde 1n the Rpaeecl'lltt progrsm to 
11ccept arvl ut1li1.c itn &lif!rlllll!nt 811 detel'lldned 1ntllght and 8pec1fied 
\/Jth rerer'!nce to thr. selttant, Hnweui?, 1t 111 neco11nary thAt the 
rrdomd ,;uppl:t �o-called "equiVIIlent sexta!'lt" nhstt and trunton ..,n,:l.;or,, 
'1'1i � not.e ic to mke sure that an R'1'CC e:oiJ/or ACJI COftiJlUter prct 1"'\'11 
..,�p9b1l1 t;r 1:1 provided or at least to 1111kc 8ure you knov th'lt 1 t it• 
eXJ:ccted to 1o thttt job, · 

i:, The lroflight. Jll"'Cedul'!' ia 811 tollova, '1'hc IKI 1B aligned ,,,, J nr 
th" oelttnnt. The spo�cecrott is then IIBnellW!'f!<l in attitude such tnat 
the COAS tn eentered prectcely on a lo:novn star am the 1111rk button lr. 
P'JPhl!!•t to r,r.t th" pl.nttom gilribal a�lee on telemr.try to the ground • 
With thls infonnetion, the ground 1a able to dl!!termlnf> the "cqulvtilcnt. 

�ext11nt" r.hart nntl trunton '!Ingles. �elf' are the '!Ingles which t.hP 
rl!'xt!lnt vould h11ve to aU\11111! to bf! eentel"'d on thnt ato:o given t.hllt 
AJY'Ieee!"'rt orlrmtation, or courne, it 11 ii!QlOGnlbll! tnr the Ar.xtnnt. 
to vicv the ctnr vith thst spteecl'llf't ori•mtatlon oinee it voul•l l•r. 

loet�ted '.lpproximtely on the apteecrntt X-axh whl.ch is outei<IE' the 
r; •.1<1 or. vl"w or the cextant. It is the "equival<'nt 11extant" r.h'lft 

""'I trunion anr;l<'!! which nunt be relAyed by voice to the crev, 

·�. WtoP.n t.h•· crew 1J1tf!r opr.eifhu• tn the COIIIpUWr that th.,�· �r•' u�lnr 

t.to•: Cflf\l:, It •llr.J•l'IY" thea,. Jlft!"'ftlt4!1"<1 whteh, it not eorr11ct, """'t N• 

1 nr•ut. It t,hcn ual!n t� opticAl ob�c""tlon ol•tnined vi tlo thf' CO!\:.� 

.J·��t; 1111 if 1 t vcr•• 11 �extant IIIBrk obtnined vi th thone uhnrt. 111�1 trun1 o:1 

•mJ!ll!!llo It :Jhculd be not.,.s that althOuf;h these anglell havf' IOIIY'ti"lc•t< 

I" 

·w�·-
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- .. ...... 

'\. bfoen rett�l"rett t� an COM blaa an,,les, tbf!y ft:re reau, not biar.()r: af: 
that tent ill ord1Mril,y used and should 11111 • \'lllucs subatanttAU, 
tlittc:rent than Zf!l'Oo At l.l'ast thllt's the QWI<lt>:�; it. 

��\nu,.sr. 
t�'.l�Jreao'!�fl: FC�/r:. P. �rlu�r • . FM5/R. Eo !nMlll 

eet 

(so� ottac� 11�t) 

i·: I I· ' " 
: · 
I 

: :  : .; t' l' 
I ,. " 

llo: i· 
; , 
!; It 
t 
! 1, I> 
!\ 

' 
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I 'NIH'Il s IAI'I-:14 uon:atNMt:N'I' 

, Memorandum 

·. ••o� JM/PI'puty Chtor 

ftA�A·''· ·· · ·1 �;w�.tdt r,n'fr 
llluMl I w:nu••& l AniiJ1II UIYIIIoft 

l., 'tlllo lllt'mrnn•lum In to 1111ke aur<• ,101! 111'1! up to date on �f'IICCl'l''ll'l 
C(nnputr.r pt•or.l'llmn. An you undoubt .. .tl.,v knov1 a11 A�l.lo aort1111r•• 
C:onrtR\U'Ilt.lon Contt'lllllond, chlolr ... t by Chrta Kmtt.1 hnll \:tortt <•ntnl•· 

llnhnd, I 1111 t.hP MPAD l'l!pron .. nt.ftt 1 voo 11ntl Stan r.ttin la t.hr nlt••rnttt '·'• 
•.'t'hl'!l'!J hnvc bt'rn tltr•�" tllf'l!tiii!\R 110 r� In "hlch ��� hll'lll d1MUII,l'd ntt1 

- t•oken nct.ton on qultr 1.1 l.Arr.c nttlll'<'r (If rrt�JIOMd flro�t,l'lllll Chllnt'<! 
R/,qunotn ( PCR) for nll or the 1111nnecl allenton profll'lltnn. 

;>, r.t!NtliCI< • nun<llt•k1 thr �nrt.lt cn·Mt.ftl �IIII!VIn<l I!Kidult! pror.t•nm, h'l" 
IJ""" complcto:ol,y flnlntll'<l n11•l hll• r;ohl' throu�h Level 5 t.t•nt.lrtt�• II t."l"' 

hr�r bo:oo:on drllv .. rml t.o Rnyth!'on vhlrh they coul•l Urlll to mnurnct.ut·•• ttv· 

A<'t.ulll·rlll�ht I'OJ><'II• It. tn not our eurt'1!nt lntl!ht.ion, M\I<:'YI't'1 t.tt 

11¥1111· rllr.ht rop•n ft•om t.hnt. 'tii'jW- rtln«'e the!'!' 111'1! ti nWIIbl!r or t•h.,,.,�l'� 
thnt httve IJccll ldt•ntlfl�d nil ll>!l!l!'lll<lll")' and ft(JIII' tl/111! 1n nvnllnbl•• l.o 
implcmr.n� them, Followlnt� lu II llr-t or pror•.rllm r.hnnr\ell thnt MIT lin�>· 

'"'en tllr@<.'\.l'd t.o comrlf!tl! in tlllll' to 111!11<1 llnothl!r t.llpe to llnythron 
on Fl!brunry l., 

' 

n, PCR #3 • F:tlt�ht C:rtJ" peoplo:' "tilted that otUtutle 1!1'1'1)1' lnrll<'n• 
t.ion tl•trlh{' th<' fl.rnt 10 �I"I!OndD or ntr,ht for UOI! 118 lift nhol'l. 1'011! llt 

m ndn tor.v ror crew mtre �.Y• Currently 1 thl! lnunch proernm do"n not 
tt.nrt output.tlnr. ott.ltude llrror lllfl:nllltt unti l  10 u!'eondn nfte,• urt 

orf 11t whiCh tltn!! II �ompnrJRon lD f!WidP. IIi ttl \ooont llOl,ynt•mirllll� J'l'll• 
pnr�•l prorllf'.ht, Thln prot\l'llm ch!•nr." will provtdh 11 Dif�lllll to the 

F0.\1 nMdlco proportlonnl to thl! cltrrr�•ence bt'tvel!n pr!!Dt'nt nttl.tudo, 
nnd thn t attitude �lltch cxioted llt Heeipt or the 11 rt orr � lp,1111l by 

th" compu ter , 
· 

h, l'Cil ff�l, • :l'hc orto:ntntion or the CSM r.,nd!o:wou� l�ttlnr t.renq�t1t1Ckt• 
hrw h"'.m mo•lHl"d on !lpnt!.,Cr!lft 10:1. 'nll o pror,rnm ch.,ng� l.ttl\�11 .In/,, 

n�\'OIInl. I t,n nl'� !lllP,Ilnt<:nt. tn tlet.!!l'tlllning pl'lltl'rrrrl llttitutln or t.hn f'liiiN.'• 

ct•nrt tlut'inr'. thn rnn<ll"'l'ltiUD phn�• or t.hl! mlaeton,
' 

c. I'CR (1·37 • /In rrror 1111& fcY.tlltl in •.hr. rnmUntlon or t.h,. l.nml,,,.l. 
r.ultlnr•r" llhlch c!nu'"''l 10111� durntlon burM IIIICh 1111 TPI unt11r. tit(' 11C$ J'll'<l• 

J>tttn ton n.vo lllm to l•co 1 n crm r, 'Ibl n ollvloua <lerte teney h bt• lnr. 
corr••<' trtl, 

· 

l :· 
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·1. StiRIJAlfCR • Oundnnt-1', th�> l'llrt.ll orblt.11l LM pl'l1r.nua, t:urrt•nt.ly "'''"''il•l···l 
for 3dlvt'ry nn �rch 1!1 hn•l onr rett (130) 11pprovf!d tht' Ot.llf' t' •ht,v, Till' l.ll!ll' t� llm nhottld oprrntt' 11t. loo.' thrunt (curnontl,y r.txrd 111, I'G 11<'tlot�l!l) ldll bt! IM'Il!d Into. t'ftlllblt! III!IIIDI'.)' IUC!h thllt 1t. C!llft bo modlfl<�tl lf ''""''' othP.r Vlllu• h found to bt! 1101'1! nultAbltt, 'ftlln eha� ill pnrt or 0111 ••l'l\wt 

undf!l'll!l,y to �due" nm eon•tratnh both tro11 thlt atandpolnt or rulrhtt1Ct• ".Yntem 11ccuracy nnd buildup or hcollua tllnlt P""IIIUt't!, Anothf'r oh"n•w (Jt'H f. 3?) lihleh thn 1!!'1!11 1n 11nx1oun to M¥'1! l��plrl!ll'ntrd di!Alll vtth Jll'nVhllttr: ��� nuto��t�t.le attltudo eontml or the! IIJitl!ltt'l'llft durlhr, t.h�> l.llttt'r pl�atu·" ,,,. r••ndnvoun IIUt'h th11t thll IIJIIIC�t'l'llft. 1.-aaln voutd bl! Mint."'""'' 111 thin •o'-1 · ol' bol'l'otr:ht on ttlf' eo-nd IIIOdult' ln addltlnn to thl! J!JO """'"' bnnd" currently llllplr.m .. ntt•d, 

'•· LliMINAHY • Th11 rhnnr,e11 to t.t ... 00 nliP.MI!nt Jltcl!(!'lllft for L•tmlrl!'lt',V h•IV'' bnl!n IIPPr'OVI'd lind MIT h llftpll!.,.lltlllf: t.lle111 IIMPlltleatlonn to u .. , t'l'l'w Prt.IC! etl u 1'1! 11, 

MIT hlln nl.no bt'ton t'f)qutont.t!d (� #4) to pmvldt Umlted Utrot.tllnr• nr th� Dl'!l llhOUt the fhP.;J hlr.h th"Jilt throttle point dUrlllt� JIIWt•r<•<l <lr•AP<'nl. to COiftJlt!Mote for thrunt ditt)ll"rnto11� lind, t.hull, Jll'rmlt. 11 lllf�Mtf'l�ollt. 1\a<-l MVII1f'.• 'I'll" 1111P"«lt for thttt ehlll'lf� hilA been dotl!l'llllned to 'bt• IIMt'<'t-1>1111'1< for thr• ftrat ret'-'11�1' or LUllltnnry nlkf MIT hal bl!tn. d11'C!ct."d tu ltnpl••m""'· i t  as noon ae pocnlblt' on aome lat.r YP.I'Bion, ''• cot.OC.Str.l • S�h.,thtle llfiP!let for thf! 11lmpUr1ellt!OnA t.o plt.trnron ntt . ,. mnnt proc�duren retJIIf!nted by the CJ'!'II for t� eoMtnd motlut" (J':n #t!•\ ''P: tlo•tPrmlnrtl t.o bt! unnlll'!!!>tAl•l!! for t.he flrat l't!lf''llll' or Ctt\11�����·, Ar't'<.' t-,: • tn�l,1'1 In t.h!G C!IO" too, MIT hn11 hl•t'n d11'1'ctt'tl to impll'ftll'n�. t.ltnm " "  m""'. _nn }lOti II 11J1,. • t>robnbly to be inetutft!<l 1n tht! III!Oond l'l!lt•llttf', 
1·, 1'hert? ni'C!" onv�ll numhl!r ol' oth"r plddllnr. morllrlrn�lfln� tllltt. ""v" u•''-'" nrtm!Vr<l whleh I nm not 1o101n!1 to lllt'ntton hl'J't�; Al••o, t ""' n"l. p;t'l-1" t,., lint thnFII! whleh hnve �r.en tllaappt'Ov!!d or dl'lnydd and 1 l'l't'om�n<.•n,f tltnt 1r th!!J'I' nl'l' nomt• t�ror.mm rhlln,�ll in 11hlch you h&lft'l opeotnl tut,.rrr.t. ,V<lll · r.rt In t.otwh 11lt.tt prnp�>r pl'rnonnf'l1)r tht' Fllr,ht. ftottWllrtt llmttl'h, 'l'lt•• Mt!lt' tttlvlct• r,orn for 11dtll tf oMl lnrormnUon on thOIICI I h11Vt• nu�•••l ""''''• utn•·r. m.vun•l!lr�tnn<llnl� lll ortrn rnth"l' lillltt"d, 1.\lt I dirt 11111t!. t;., 'TV•It•: ,you nwnrr• or thr• IIIDl't.' atr,n11'1 �nnt 1 trmn, 

, 
· 

��N�J=A� llnllnrd If, 'Nntlnll, Jt•, -v� 

•. 

A�ltl r�"'f1t1l''''' t (:lc•t! 11ttnctwrt 1lnt) 
i. 
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Addl'lllllUQIII 
FM/J, P. ttt�r . 

c. R, H11n1 �-r 
M. V. J�nlt1no' · 

· 

M3/J. J>. lll',vant 

J. R. OUJ'le,y 
E. D. Mul'J'IIh 

11-0.4/R. P. Parten 
• PM)/Il. D. We'bt!,. . 
PMS/R. £, Ernull 
'ltfr/D. P. ltlnn 

R. o. Nubl!!ll PM/nraneh Chtera 
FMtHWTlnclo111 Jr,tpJ • 
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l'NI1'Eb Sl.o\l't:ll UO\'t:kNMINT 

.Memorandum 
IIA1'1l DEt 1 5  1967 
61-f'M•'l'·lll.l 

IUI!JIIt:T: Clln IIIPI 1'18\lfe out Whtl'tl tilt 1M II Oil "" eclft11 liiU'hott 

:Rod lion eprunt� ona on 1111 tbe otllltr 11111 r 'KIIlld 11111 to ltk ,you nbout, 
Ht 1111 that the IIIPI lho\&14 hllvt 1 prttey pocl OIJ11bl11 ty or dt:tl!r. 
mtnlnr. tht: LM'• position on the luMr •urtlt't sl.'lt!n Dill! dA1 ' •  wort.h or 
obii!I'VIIti.:ln • •ur.h 11 du:r1n1 t.he lunlt' lln41.nll a1111on. And th11t th!11 
eould 'tM!! unc-d to uelnt in t.IJ'!!"tl"l Aueeat, :t aa 1 11t.t.le nurpr1BI!4 
at thllt. and would like ro:r �u to let • l!ftow 1t it 111 1'1111111 true, 
Ir ao11111 •ort or etud,y llholll4 be 1ntt1aW1 pltatt OOOI'dlllll tf' 1 t wHh 
Amo, et ceten , 

-----·--· �-'� . 
CO l 'I'll./ J • p. *111 J' 
'W.13/J, P. ll1'1!lnt. 
'IM6/,, V, lleMitt 

JICIIIIIT1ndall1 Jro, tpJ 

llo'tlu4 w, Tindall, Jro, 

' 
I ' · 

• '  
• ! '  

! '  

I 
"-c 

i i •  
I 
! ,  

I : :  
' : 
I I I ' " 
L ' 
I · 

� 
' 

• • .... ,. • 
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IIAIA• Menned S\llttcr•ll C.ntw . .... ....... . ... ..... 

. ' 

.
. 

· 

1� . AIIOC1.a\e4 Vitb 'J.uMr lai4MI'Il t.ftOUIII Vi 'h the OOI!IMnd llk:ldula 
• optiea, r han t110 oo .. ntl l.ft4/� qutltlOIII o rtr•'• I t11lu!4 OVt!l' 

our· .S.o111on to dt!lete \!lie aet1'ti t)' 111\lt Cllrll J:Mtt and he wu 
r.latinlt nonoo.Utt.ll, Xownr, wl\b 1'11111'4 to J11.Y 001111111t that 

. 11114.-rke to the weet of the landi,_ 11\e would be in 4arluleu, thua 
in'tlalble, he aald � hae 1� at t'- �ren a ooupla or timee 
Noentl.y and add '"- vttll till JWk!IC .,., ha could 4tat1n�1eh th& 

l 

· ollaftoterilttoe trca 1\are on Jt)tiWr •rtb. 'l'\1 ��� wu OIII•Qullrter 
1l.luld.lllted b.Y \be lUll 11114 tM reat bf Ml'tll allln•, Mt dilatmtla:r 
to I 'l.wlu lallcllllft 11 tllltlOIIo He VII OOIIY111C!I4 that landl!lll'kl WOUld 
'be "11ai'ble enn in tllh lt1nd or tlarlml••• What do .YOU tllinlt or that 

when ;roll tllte into aoooiUit the at111 e.S ellareoter ot tbt landMrka 
'ft Wllld han to u.. tor Dl'l'tptiOe pa:poeelt 

· 

a. The IIC!Ond ltell 11 with ftpJ'd to tilt r.unu Orbiter Photo• on 
till �ok ot the 1110a tncl tl1ole �:r t.M lilll'b oa the front e1de, I11 
lt poall'ble that lan4Mrlta UH.tlal. tor JaV1pt1on 11117 be located with 
hft1o1ent aaauaot tt011 t.llaee JbDtolft� tor uae Gn 111Ylpt1onf 

3· And one other tll1118 that haa �ell blaqlns • ,  that 1a, I real he 

that. l.Andarke llftr the li•b are liArd to locate 1n lons1tudl but .t 

111Wld tb1nlt ·latitude aOOII.l'ati.Y would 'M •• &oo4 11 aeyvl\ere ebe 
1114, tor orientation ot \be onltd )lane, lattwde u the thi�t�� "" 
llft4. I .  wonder

. 
it �Ill•, took tbat lido aoOOill\' vbtll •electing th••· 

, • , ··: ; .i : , . /1 : . �. ·.�· ·r 
' ' • ' _ :· · '  · .  

-
: ' I"� y · · JcnMr« w. tiaitau, Jr, 

act 'lf4/J, p, Mtyer 
J'tC.3/tt. P. B:eytant.

. 'M(r. v. !llnMtt 

ftltlN1'1.D4aU• Jr. rpJ 

. ' ' 
�� ,, 

.. 
'.i 

I 
· l l  

' I ;  ' 
' 

t _ : 

. ,. . 
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. ' - - - ·  -. ... .... ..  ...,., .. .... .... .. .  l!NITED STATts OOVIP.NM&NT 
·Memorandum ' 

! · ·�· lttt be� 

' ' 
' i -. ' 

DAta: DEC t 5 1967 
6T·I'A·,.._lPlA 

. 1.  Por the pBit 111'111'111 .,ntha there bat liMn oonaldeN'ble d taeu1111ion 
ftl!lll'llta� the CJU .. tton ot Wbethel' w i�d pemra the lw.r orbit 
I nnertlon (LOt} •neuftr •• a tln&].e 'burl or tt U. thollld be md" in 
tvo etepa , '1'111• 11 an 111Ql0rtant •tter to retolft tinea it h1111 t�Q��et 
on Jm:C pro4fta deftloJIMnt, ��&ldllnee eyet ... tarpttng, erev 111Dn1 tor• 
1Jig JI!'OC!Muree, a11110n tl11e111111, tile attalon plan, the flight plan, 
and llli�&lon n&let. Aeoo1'1llngl,y, the entire Deoeaber 12 ��eetin« or the 
PUdoourae Plulee Vark1ng Ol'ollP of the Data 1'1'102'1 ty Coordinatton erto2't 
"'Il dewted to thh aubjeot, Dete t lf!d atDUtlel ue being '"JIIlred tor 
41atribution by JCr, Rollllld 1111"1'1, the che lnan ot tlllt working group, 
P.DWnr, the lllsntttoance ot the &edll0111 rMehed vere auoh tbat a 
IIIDI'e t.edllte, Wider d1 .. elllinat1on ct tllt'll WIU'Nnted vrl t1ng thh note, 
3Jif!o1t1oa�, lt wa concluded thllt w thould utiliae a two step LOI 
•neu'ft'2' and tbat it ahould be Pllrfo!W4 ut111a1ns the Blcternal Delta V 

guidance lllde ,  The entire JIUit1f10llt1on tor thil IIi Ilion plan 1114 ltlOil• 
t1on 11 bued on the need to JII'OVide en adequate n.t8ht crew IIIDnltorlng 
Jm)CO!dure, Ill though 1 t 1a ntlo lpe ted that 1\u'tbtr advantage •r be 
obtained by lnoorporetin& die:PIIreion killing altitude and plan� chan«• 
acSJuatMnta ln the tecond LO:t burn vhlcth vtU pJ"''tide a aaYiD8 ot 'both 
PJ'OPIIllllnt and 1 rf!duotlon ot t1atllne_aot1Y1tJ. ·. 
2:\coDiiderable analyaea, tllous�t and cti'lcull1on haV'I been dewted to 
ho\f the 3, 200 tpe, 38o teo • �I . aDtuver 1 Mll14 be .,n1 tored .  '1'hll t thh 
1111n"1uwr 11 parto!'llll4 behind the 1100n and tn itt later atllp:ea hal 1e:rt0111 
the oriUolll, i'lish\ crew aatet,y lapltoattone p:retellta eo .. ..a 1peoiel 
probleu. '1'be 1111t aerf.oua oonatdera tlon 11 tlllo need to 1 11ure tn the 
lAtl!r otllsee ot the LOI aneuwr that the BPI engine 11 not ehut down too 
lAte. Por ellllmple, an over'burn of ap])roxlatel,y at aeoo�e wuld result 
tn luMr aurtace illlp8ct, 11:1 �void thtl v1 th certlllnty tho crev viU be 
observin« the duration ot the •neuver (a elook) and the delta V counter 
and v111 be roroed to JMIIUilll,y ehut down thl IIIIi De When one or the other, 
or parhll:pe both, 1n<l1catel a llar.al'doue attuation 11 . 1M1nent. 'nlltliiiJ into 
account :rea1o111ble diRperetont in thou IIIDni �lng 111 teu and the dur11 t1on 
ot overburn oone14ered aaceptabla , lt hu be'!:D deterllined th11t the probft · 
b111ty tile ci'I!V wuld •nuall,y talut over and shUt I!OWB the engine bef'oM 
a eat18hotor1l,y •rating pri•ry guidt�noe eyetea 111t• the chance 111 IIIDre 
than �. '1'1111 action, ot oour11, areete1 a tvo 1tap �I 111neuver in 

j .  I 

. .  
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2 

tt��el1', but wtt� a wrlablt atcond 1tage •�t.nltullt. And thr lli ut ton 
plaMcir ••t )l'O'fldt tor it. in the lun.r tlMllllt. • Dine• thl' Jll'O'hllbtllt1 or tbia OOC1111'1'1118 11 eo ar-t, tt '"'' ll0no1u414 tht nollin.l al11lon plan aiiOulll t1101ude a ooatrollt4, two lttp ·:41, 
3• Oi'I'CIII thlt deottion, it ,., detel'lline4 that tht flr•t •neunr •hould 
'be f.nte11Uonall,y tupted to te1:'111 1111te t1rl1 enollldl to tneure that the 
Pl'ia2'7 RUidtnolt ayatea bu •wrr opportulli t7 to Ptl'fol'll 1 ta tllnction and 
to inaure that the tteond pha•• of LOI ta of tufttetent dur�tio11 to «i;;
good RUid11nee •:rote• Jll'rfor.nce, A '¥11lue ot 1bout 1� tecondR '111111 etleetl!d 
Iince 1 t raet 'both of thftlt crt ttr1• and, tbel'lltwe, it 111 propoeC!d t.o tar• 
Rftt thP. initial LOI lftnauver to provide 1 lunar orbit of 60 X 170 nautt c"l 
alltlo 'l'hll IOOOnd IMMUWJ' WOull! OCelli' approxtate11 tVO NTOlUtiOIII 11 ter 
and would haw a 4W"at1on or •PJIZ"'Xl•tt11 15 ••conde, 

4, Anoth•r 1111tter or atsnitie11nee 111111 1110 reaolwd , !fllmrl.r, tt hall bun 
deteJ'IIIined that there !.11 very Uttle to ehooat betveen uee or L!1111bert . 
steering or External Delta V etHrtng ID4e• vtth resard to ddta V coate 
and sutdance acCN:nlc;y. On the over hall(l, the 1111 of lxternal Delta V 

dou provide a real lld'YIInta8"' tor eft¥ mnttort11e of epaceenf't attitude 
during the bum which 1e abo wey 1"J))Z'tftnt. Whereu, Lambert et.ertng 
renulte ln a continoue11 varytng •t �itude vttn ft protile which cannot be 
eatabllehed prefiight, Elttarn�l Del'tll V ]II'CYidu 11 oonetant inertial 
atti tude, Bubetantial� e1�llt)1ng the procedures, the trnln1nR and th� 
operat ton. 'l'herefore, Pllllding contil'llllt1on by 101111! 1111J)le, ahort etudieo 
it 1 e  propoeed that ve eatablillh External Delta V 11 the l!llidance IIIO<Ie and 
concentret& aU effort aeC!Ord1ngl.1. 1M' el!.ample, lt�C PI'Oil'IIU uaoc111ted 
vi th Lambert tarsettns the LOI •neuver •:r be dltlated. 

5 .  In au-1')' then, given CCl! IIJIPlOftl (it that'•  how thil aort or thing 
11 done l )  I •ntlctpate aU fUture luMr 111111on work will be bi!Btd on a two 

11tage LOI lllllleUV'O!r perto:nae4 utillzt� 2xt&J'ftal ll&lta V vith th& aecond 
•neuftr being i n  the order ot 15 aeco::W:o

�

n

""' 

• ..,• �

.......,

J 

At!dreueee 1 
(Set attached li•t) 

lfOVIIrd W. ,'l'111da11, ill'. 

i 
! '  
i 

! :  ' 

i 
l 
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JI!LtmNWR/ '. Spe1"1'1 ' .  

, CIAJI:IA, , JIII�D (FM) , , ,  
MC/!!. hco'bna (OF) m[rz.ta, Jt. lagan !Rf/JI, �X ' ,' , D(J�DVD�t1)/X. V\aoelie ..... .  :; . 
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. , • • ! t:NITID STATU OOVIkNt.l&Nr · . : , 
! ' H  . ; . Me��r�n�um 

. , : :·l:�JJrr · ... : < ; . 
JD/Cbtflt•. ���atctuee • Colltrol Dtvt.toa .. ·r, ,. b,\,.. DEC: 1 ·� • ·  

->:'Yr·.):::;·;;f.-i.-"-'·' .. ,-; ·': • .., _ · -
. i.' ,.::, "'.:·��-r .L, -.. • • ._ . _.  · , ····) :,;. '<>·•· -;-' ::,:- -- :-;:_ 

U,: .... ·"A--.u."looft .. , <��.t;'A»ouo llata Pl'lon'T Ooonu•tioa i;;:,;;-;1�}; .'" • ,. 
·.wiJ&C:r: · ���cna c �.s..tttaltsaUOII puet�m• ·.··· . • · 

· . � {f• . . ' . .  

1 . 
1. I1l a - datect llna•r 28, ,au nee n4 that ,"Mit 1ait1a11ut1cn , . . . , . .. . �· � 111111011 0 be eeta'bUelll4 1lbiN eltblr om lnpat zoequll'l• 

· ·  ·. 
•ate azoe e11a1nate4 entire:��' .• CP l"'etriote« a\ 1111� tc cne 1ne:ttta 
update ft)Uowtns the �rt��t•t SJIS Ol&rft.• .t aa Vl'itillt TOll th1e DOte to 
::.n ,_ tnov ta.t What baa 'bMa plamllcl 11 antlre:ll' OCIQIIti'b� I tbllllt. ' ' 
i. Aa ot aov 111 do not p�n tc up!ate tbe W ln1Uill1ut1cn p&J'Uitten 
at all cllll'lq a �1 lliaalon, atnee 111 all &11"11 that it 11 prot.bl¥ 
1111MC!ellla1"7 �rational]¥. 'l'hel'l la ._ CICMIJ'Il tbat @1DI 101 IIOWitt.l', 
.,..ld � 10M ot tbe bllrnl 8DI"' Uleflal IJIWU tlltl IIIII VI aft . 

Slltel'lltlct ln JOU!' »iYillonta (er:d Mrr'e) opllllob Oil �blt, 'l'he point 11 , · 

ob'lioual¥ ve IIUit eatablllb .._ IJ'Oilll4 rvlH ,.,..l'ftllll oon41t1cna unlell' 
vhlob 111 VOilld up!ate tblae pana•ten, IIIII a7bl tbl1 lhOilld 'be 'bleed 
oa 81811011 o'bJec:ti¥11 rather t11aa ctent1oM1 pel't�nc• reqllin•nte. 

3. A. 1011 pro'bl'bl¥ know, the ��. our aWdllley OOilpUter lllPJIOI't 
tactl1t1 hezoe 1Jl a!UcUJig 30 \lbict. operate. during the 1111n1cn, 1111 
Pl'OSl'll• vblcb vtU be 111ed to coat1-"T a1ata1n • 'beat eatiate ot 
au the W tnttilllntscn pera.ten ell4 the OIJI&b111t7 extete to loe4 

thea lntc 'h• apeceoratt coarpater ·11• tile Wl1Yirla1 Q1tnll:, It we do 
han to Qdlte thllll 111 w1l1 Jll'Obe'bl.T 1014 tbell troll till P'Oilllll, ntber .... - ·:-: � tn. Jl:u. t>l/..,:f- . 

A i ,  
.. ) r·. ·:;<";,, 

;1> ' �. h. �� .. -
ecu . . <� ·

. 
(Sea attaont4 llat) ·. f :  

' !  

i . -· _; . , .. : . 
· &y U.S. Stlvi11gs &n4J RtgN14rl) tJII tht Pa,,roll SaJii�tgJ .i'/1111 ' . . . . - . . 

----------'-------
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_., • 
. . - - . .· . � . _; t :. -�- '" 

.
• 

,

.
_

. ·!he C'Aa!daaoe 1M Controi D1Yialct1 baa bea · with tiM �t • .  > . ·· . . · ot'·unnocearaq 1nitialiaat10D ettlri. that ��q 1111' i'equlrtd oa• tho cre.t : '. 
to operate the diciW atttclpUota (DAP'S) tor.JI1oe1t :n: _m;;.aaJma, •m · . .  if 
hat been directed to provid" onlxlari aottwue JWoarllllll 111 bath tho ,.,, 
CMC Nlcl InC to update weieht anll lnertta tunctlena dllrinn main encint�': . 

. .. .  lNrna, At thia tJa .. , the 1M P1'0CI'IIU (SUNlWICIIl and LIMINARY) eont.aln> 

this aolt•conta�nf!d update eapablltt.J, but the tir•t CSM munned pro--

. uam (SUNDIOX) doea not. Ml!r ill! ineoaa.oratsns the capablltty into 
cotOSSOUS altbou!lh the 1'0\ltine hat !lOt bton, CIC!IftP:t.etel¥ rc\·lowed b;r . ' . :· "'I ."'- . -

. 
• ', 

A atwl;y hna boon eonductod to Sr'l«mt.U) ti\0 J>AP !nit1cl.1zation proee• . 
duftl for Million C and tho :Haultl Cl'Nn in t!UI· GtlclOIIOt\ memOriUld<lm, · . .  : 
1'1\o objMive wee to de.,.lop pr�a t� reductna the 6re-.r 1.nput · 

. requireDtent.• tor DAP in1t1alba\1CID (SUNDmx Proer1111).  · , • 

• 
: I . " 

. 

. . Jlotb CSM '1'VC DAP and tho CSM RCS W were' invwl�1sato4 to idwtUy · ' �· .•_··· .'_"· ::··•• ., ••. r, 

acceptable inertia variation bounds. The preaont TVC nAP hae 1ut:i• 
ci�tnt. sain Nrs1n to per1'orla aattstac:toril¥ tor i� valut' of' BPS .. -' · 

. . 
loacUng planned tor Million c. rile RCS nAP, boWover, doe a .  ttosra4o , 

.
. 

1n p'ropitUant portoi'IIWlee when the error• 1ft inhtia lOAd exeeocl 20 · 
·. 

peraent, Sinoe Million C c!OH not requ1n • CSN/rM docked Operation, '· · ·ct'''' 

· and beeauae the m 11 lilftifieantl¥ ott·1�1d�, � 1Jiput requin•· ._ 
aenta AN a�itieantly deel'e&aed. . .. . , ·· ,J,:;,. , , ·: . · -. · , : , :, .. ., ·f.:c�·•• .. '•W'•' 

' . 
�--

.,-: . 
_., � 

-�-·-_ - :1·· . ' ·--·_····-·. 
' ' ·- . ·-, : . .  · ; . :\ I  '.- . 
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f8/J.qtrwoo4 Dunleith ·. PAlO• M.· IM . .. ·. ·•
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' ·  

· 

PJifo. 1., � · 
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< :  · .i >:�_;<f(_;:�r�t _ _ __ _ . :1·k,\r·�}I�.,,, DEC ltJ . . .
. ·. · 

. :.: . :, ' • ,  , . ,,�.'> ifl;\.1\; ji?-rA "'UUA ' P·· .. . .. \{.�;;· :��((��!� 

. .  3�,� � � .. .....;" ..... :�&�blt�} . 
'p .·.,, ·· ·

·
.'. · ,  

l'fo llft4 to P.rtona 1wloa land•rlt orbit ateril.s. .. tlon .; 
r· ! " ·, . ' , .. ; ,·- :  �:,�.·.· .' ·� ·Itt.· , , ·  \ . . . .. ' 

· 1, A nua'ber ot 'l'NJeotoey OontJ'Ol Data Pl'torit.v mlteti'nse have l:o�en 
hlt14 on the De1oent phale ot the luMr landina 11111111on. A t,ae tc · 

· queotton aro1e n:rl,y ��� the11e Methlfl• Nfllltdinr. :t,ulllr orbit lur:d
_
· 

· •rk tnlall1nB With the ooftlllll4 mdule •extaftt and/Or t.crl"co�, .H 
, 'IIlii neoe•ury to deo1c!e wnetber o:r not 111ch ob1t:rvat1ona are rPqui:rt'd 

.· f'or u�e in lftiProvtnc our ltnovledfl'l or, the apscecratt o:rbHal elomente , 
� llthenho ltotemined un!���t MSJ'If S·l!llnd ObleZ'ftt1onll onl,y, Allll 1 u eo , . •\ vhat ti•lt au•t the,y be obtained and hOw WOI.Il.d tbi.Y lie u11td? Accord• ' • 

ingl,v, a 1peotal 11111et1ns or all partie• knovn .to 'bO· tntere��tt�d in tht.� . .  
IUbJeot Yel held on Jfovelllbtl' 30 1n urdel' to ai!•�r :�theae queatton111 , · 

' 
. 

. 
• , " , <11 ' ' 

2 ,  · '1'1111 111111110randu111 1B to report the ruult• ot tblit illeottntl1 vh1ch I 
1111;y br1d'l.Y 1wnmartr.e at the unset b.Y eaylne it wit the eonatnau� 110 . , . 
cf thtl ttme that pertol'lll!lftlll ot tM M3Pif orbit dete:t'lllllllltion CrJpabil· 
ity 111 expected to be adequate and lrlndarJc trackiria to:r purponeo of 
nav1gat1on 4oea no•, appear to be requ1rad , 'l'hontto,._, in order to 
11111ke the ovetell ope:ratlon 1teelf' ancl development: ot the llyettma tt'l 
bO uaed ee 11J11Ple and un•ophiltieat.ed •• JIOII1ble; ·u 1B our recomwm• " 
dation that ve 1houtd not include tll1o aot1v1t,y in ·the Jll1 sn1on "t lflOIIt 
until it ta p:rovea to be nec .. sary, 'Dlat 1o1 1n tl,t.abl11h1nr. tl10 rrannltt' · 111 11h1ah the varioua euidanee •.r•t•m• are inL tlalized, var1 f'11!'tl1 1110nt• , 

' • 

tored ""d uu11d clurill(l tht luMr lanofin11 1111111on , 1�', h rcuo••"hltt l.o · 
alll\11110 that traokilll! or lun•u• lanc!llllrk• 11111 not be' dono, Jl'ln•tllc-rmorc, · 

developnent ot tho cre11 t1..,Une, JICS propelllat bw!set11 Jlliollion�plonn, 
• ,  

crew procedu:ree, :R'l'CO prosrama, etc . ,  11117 a11o omit , thlo actlvlt.y, I� 
ill VtJr,v important, ho�o�mr, to eiiQihllliae that ,opaoaorart opt1eol oh11n1·· .  
vet1onn or the l.llnd! nR Ute are nanonttal tit Vlll'loul tl.mol! 1n thfl 111!\lfl' · 
ll!ndtnn m.Laolon in Order to lltllbll.�h 1 tl looatiCIII With r.u�'ot. tO tho 
Dpooeerart orbital tlaMnt• u dtttJI'!IIilltl4 b,y MSFH;,  ii ' , . ,  . . . . .. . =\ �: 

· ... ' . 
3 ,  At our 1Mtt1nlh fotlth l'llynic• J!nn�h JIIOPle c\lloribe4 tn lll'>I!K1 4etn l l. 
the currant 1tatu1 or the M3J'lf lunar orbit dete:rml.natlon capo.bili ty, · An you probllbl,y knov, va have . reeentl,y '.,btalned a: ,eorustderahlt! llliiOUht· c;ol' .-; 

actuel traok1ns data on Langle,y'•  Lun!r apoceoratt wb1ah hnvc J'IYell414, that
. 

thf pertOI'NIICII Ot /llll'lf U · IOod II . I!NVi0\111 
,, ,,·:� · ' '·] >; . - ·. , " 1  ·

- � ·�:·· "�-':,· '_ , _ ;_ ' ·"'·'""'·''"' . l . · . . ·, · ·  

·; i,\ ; 
._;, , . r 

" �. , 
. .  -__ , . 
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. � .. . · I. • ABIOCiAted vttb thll, wot'k la UMI!r'llll1 tn tVo ll'l'ialo · 'l'hl! t'l '1'1\. lf by 
lobth T\ya lcl' flra:teh Jll'Opl�t, botPt ....,t<" and at m ,  .,ttiQitlnr. to dtt'tnl' 

. 
: 

witt\ IIW:II"" .v�ctden mnd confld.,ne• ltll•t'tl.r vt\llt tht cha'l'llo\t!rlllttcn or u,., 

.orbit deti!t'!ftln��tlon unc"rtn t nty rrllll.Y are. llt!tlialtll .br thb lihoul.d b\! . 
lt'l'tl1l!tbl• vtthhl a C!Oitl!l• ot lllllntllt f'or ua• 1n l!llnnths 'il!lllt to do 1i' .� t 

. doean1 t  pt fill,)' b<tLtr.r l"'to"' w r.o to t� 1110(•11•' 'l.'b11 tth"r mJo� tH't'•w t 1'1 M t nu  aaM'tcd out by ttl:·· Lll nrtt"y Rt--l'ft c.,ntc!r ,.lth lllllht.l.itli!O ('rof!l . · · . �tnt:,. 'l'h"•• Jll!OPle 11r.1 llOncentra\11'!1: 011 lt�Pa'<\Vlltff'Oul' knowl.Nfl" tit t.ht· 

· ' l�o�IIIJr k!'IVitational po�tontt111 wht llh, U •u-llatu11 '1'*'14 thmlth•nn tl.s . 
. t!!IPJ'I)'to M3FK tlllCili'M)'o It 11 atttletp!ltl!d that l'tllult' .v1U bl!' II. Yilt 1«b1t> 

t.n t114t �rch-Aprtl:�.t t1111e ptrt«N. . . . · . · . :11.·• · · 

·· . . · '  ' · . · · 

5 .  '1'1\ta c U  ie.:acton 111u t'Vtlo���ed by 11 t-T'll!t t!ttlni doil o! t htl  l!ur��t' R'lt.:C ' 
orbI t dt!t&l'ftll llllt·i ''" l!tiJlllbil! t..r. BP'Jcltleell.Y, 11 11· ptolt!nt �harv i n  II '>  �tny : • . 'we Clft d11'1'1Ctl,y lltllir.� Oblt:!'W t.loml :la ta in d�t.eni1Mt.IOI\ ot llfliiCJ �I'IIi't 
t�tphellllt:Oidoo othtor thlln S·Pnnd 1111t11 obt.ttntod ti'OII ttw l!arth tracll1nr. \ t1 tn.. ·, • 

. . MoteO'te!', to fidel in tM R'roC th� CIIJIIlb,ll t$ or J!l'OCell�lllg orttctll. O'bftti!I'Vt.l• 1 '· 
· ttone or l.UMJ' lftndllllt'ko obtained ont·oa•'d the DJIIc••cntt \lould hwv.,a , 

· ·  

Ugnlt1Cilftt i!IIPICt. Oil thf} dllVO!loJIIII>nt Of Mt'C pror,nlta�, . 
'l'tiC'l'l"f't\re, l<fr 

aone�ludod we lhoultl not l'tcotllllll!nd dni nt. ao. tt '����" n<it..d, hot t'Vf!r, t.IJ!l t. 
. both llOIIIIIInd IIICKlul�> opt teal obee:I'Yitlone and t.M..on-t.hd•lUNI!'•nurraeo 
rnndeiVaul radar observation� can � proee1tl!d to 1m»ro•r th� RTrr'n  
lulo\lledae or the relattw pon 1tlon or the landtn6/1awleb sltt- bno•d on 

· tho f'IIIUIIIJitlon thtlt the loSFM cphf!!lln:rill la pert'l!ct . !;;li 
6, . '1'1,..,...: '111111 11bo IO!IIn dillcu"•llln 11\>(>llt tM onlx'lltl'i1 : jitO<!t!du!'t!ll en, Jn't>• 

fl!'ltl!lll \lh ll'h1 l •• t�t>noA1, 110\Jt�lml pl'•tt.v IJ<ltld, Tlif!'l't' ' .\Ma Ol1t! lllf•Jti!'l<'ntd . 
· 

flltlli'Jltlon, hOwt!ftl', dt•nUnr. wl th thto lll• ifficl' tn �<hlch' tnt IIJl!Hl••eJ,lft. a tn>'llri• · · 

• • • \ ' • ; • • \ • • < • t.Piin 'lntn at:�:ount the otrut of th"' rf11� 1l'f!dc lnl"kk l nl': 11'1V1 l,C)<lll lltin t'rol'l 1 ;,, . . .  

tdcnttt'l!lbt� l.llndllllrk III�Otlillt!.'!d w1 1;11 l t. n to pro,..'bltt . .  tllll t 1\ Colctthl\11' 
Progl'l\111 Clltln�;t Rttquo;at . \/ill � 1r.ttt11t�tl tt'O!II .t.he �ll«l�nt. P\l!llle lla.t'" · 

Prior'l.t:f !'lind � itlll!I'U'Il- t� an:�'!!' t n  Whie!t t,h!o Joli: ib C:tirrlitd o1.1 t ,  " 

7, 'l'tlt , d l1u�una ionn m.tttd • al!OVl! '"'r� I>" t1111 r113 to 1111 k,j.!tut'f t"'"'I'Y011t· lltld .. 

. 
a n  undotl!trtnd l l!{!  of' t.h., ''Xllt'l! �l.'d c.'IIJlllb l. llty or .ti1t1 Gft.�l!llt: 119 1!1'11 tl.:•'.t:Ht11�· 
wtth. J't.tllcllll nr thttt w �llt'nt the l'l!n � ut the .•.1r r.nl hO\I bt'ot. tkii.Y 

11\�t:�t bo uo�d ar.d in tlotn111ntnl{ it t.h . . y 'ltlre ac�ept.4ib�6 • .  Thl'ao' at ... , .. .. , . . ,"'' ""''
·

'
, .... ,,.,,,"·· . ·. • 

_ "  , . • :· . • 
• 

• " . ' ·, C' J"• • � '· 1\_: O • :" ' ·. .
. 

.::. � ' _. . • . . .. . ·' i·• , . ·.l • .  

L ht . . ·.'l}f · • •· . . i • . . . ..., 

·• 

c:._; J� ,- 1,f. ' .. , ... :, .. L ,: "' ,p : . . .  ""' 
\ •.. 
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\ .  ' _ ,  \ ,  - -. . j ', :: . . btounht. out �hAt aa lo��t 111 11aeul'tl �<! Ollboll.rd optlc••l obiii!I'VIItlonn ot• ttw . _1�Uidlllf! :tlt_-. '"'" •de ftlr.\f 110011 )lt'fi,I'O l nltlet.iotl or deOI:tml., lhc- , . 

· atnlon eollld \Mt .,.I'J'led out vlth :10 apJiftn�nt t'xtft 001t. or JII'Opell.llnt. , 
'rbtat 11: IM!ceua•, lille nndeavoue, 1 t. 1• no� nectlft1'1 � IIIVWI en und�r· 

\. atandlll£ ot tr- ahaolute, lnert1111 poeltton an4 wl.M.it� ln. t!JIIIl'l' but . onl,y to hi'V'ft 1 .PftOla• IUIOWli!Clp ot the tal'(let1a telllttve 1101\ l t.lon v l tt. 
reapeot � thl CIIJ'ftnt ••U•te ot the epbe•rtl, · r '  . L 
8 , .  A IIUch IIIOI'e 41tt1f' , t  probll!ll in twrelved in �part nr !'or the- 1\r,·,· � :  

phue, A!'1'tn, it 1a ..J.�nt eertlt lnl.f ntte.IIMI')' that t�'btf''l'VIIt.Jon!l n:' e>r, : 

.• 

IIJlllcccn rt vttn reepeet to thl! otilal' �u .,. wult ahort.:.,Y bl!l'ot'f> 1 1  rt M :·, 

Jl\lrtt:I!I'IIIOre, If a 1!0-nd ftlnllulP. pt.,.. I!MIIfl'l h NQilll'P.d tQ I htUJ't' I t o  
bdnr, vi tnl n the 1M propulllon e11pabtll  t,v, t t viU be ftt'et"ll8at·t h• till �,,. 
ObCei'VIJt!OtJII Of thl! J.M,/co,_lltl 110dule Nl.ath• )IOnttll'l\1 l'�lor tO t'll't'<• \ l t:.·. 
that llllMUV't!r. 'l\lt'1'f! 11 1 choler or ue S II6  1.'1 ttwr til\! l:\JIIIIInll'l IIIC'•iu l" "ill ! ,•;• J 

dttvlco r�r�J/or the LM rtlnduvoua n�dar f\011' t.h l a  Pllt'JlO•"' • I H ttc"' Oi>< l�t l l ll; 

thf! 1M 1'1Jd11r wi ll pi'Ohllbl,y eonf'Uet lf l t.ll oth41r 1uhll r ll tey 1. 1 ���<• aall v l t  l • " , 

Vh!ln thin t1Ml111t.' 1a event.ual13 estat.U�!Mod , it ta ', llnttalJl'ltl'd thnt. tl�>-• 

co-nd mod"l" opt lclll tlt'VlNI w1U 'be prl• t'Qr thtll purJ!Olll!'l h!ICk<'<l UIJ 

'bt th4' 1M l'll4ar. 8.tt only 1 r  1t b •••• tllle to o'btl tn thl! opt.> l'-.1 
obsel'fttion tor eo� 1'f!uon . 'l'he � hila been Jlt'O"'GIIRCI to acct�rt 
'both or thr>ee tlllte �o.areaa tor tllla pli'JIOlM'• 

?. Th�tN t o  t>n'l' l t!lltul't' ot· the Atoce!lt Jlhllle ,hten rt!Mln" l..t'OU'b1.'"a'·� • 

AR<:l'nt, unltlle Drocc .. nt, dl'llllndl t.hllt at t.ht' •rwJ ot t.h" burn ttl<'· f.M not 
ottly be ln Uut ri�ht. plaet' ( ln thl' CSM orM ta l  plane) but, In lld<l l t. lo;�r, ,  
llllllt. hllw lta veloe1t,y wetor t n  th• rt:ht dlrectton, -�o��mo:•l.,y t n  or 
paralld to the plllnto or orblt. 'nllr;.�ttn'- tid' tllh ad\!!t.10ml conatnl ! •l t  
my be d l fflc�alt. to do ttnll'lll MlFI �'l'f'Oraanee �" fh&lmte.,t l u l'l.y  l lllfii'V""'t 
an<l lt ia not enttttol,y cuta tnt thllt ad4 1na � lanCIMrk track1nr. 11J l l  , 

h\!'lp the 111 t1111 �a on "tf!ry Blel�o ·· 
' , • , . ... 

:,...· · . ,. 
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Memorandum . . · . ·  . . . J: . .. · · · .· 

·
· 

·· 
. . .

. 
· · . . . ri · Drc l9 It ae AIPC7 · I  · 

. .  ' . .  M/Jianaaer, �:uo a � � · · ., DAta: Df:C l :i 1367 .. 
. • · . 

. 
·
. 

.
· 

. 

, ..... -.-� . fr-M·f-1l5A 
'IA/Chiet, AP"'lo .Dia, :P.I't!J1'1 \.1 CMJ'41.�Uon C:. · '1 .... M o t"C . · ] ·.- I ,  : '! : • ,..,, . oc 
U:rpet n�llllat1oe tllat CliC l�lJic ot the 1-DI h Oe1eted ' . 'I 

i . ' 

1. IIJC 1114 Mll'C an eurrentl.y operat.1111 in aeeorduat wl t.h Hndquarter 1 11  
· . Apollo .Prosra• Direatiw Jto, :>.A, dated Sep�ellbtr 1, 19661 \lbteh entab

lilhed the l"f!qulre���ent tor tho <!""'•"" bllll <!OIIIPilt.l' (CJC) to be capable 
ot ��&f.dlng the S·M du,.1nl! thtt t.ranabMr tneertlon Mnellver ('I!.I) . 'nlo 
)W'POte ot thte MIIIOI'IIndwt. tot to reeot��MJ�d that aat.torl; be t.alten to haw 
t.bil 1"f!<IU11"f!111f!nt. deleted and to uU "'Il ve ehould do :eo, In eta�Nry, 
thil N �n4at1on 11 ������ on e eo�l eUon tllat. the tttort reqaired to 

pi'o'lide thh eapab111tt 11 ltf!IIUY Ol&t ot proportion tlo the benefit to 
bt pined by )I'OY141n� tt, Itt dfletion VOilld bf Juet. one 1110re step in 
the eul'rllnt 11'tol'i to e t���J�Ht'y and el""' up the overall Apollo progna • 
e111lillllt1J18 niaetlu in order to eon�ntnte 01&1' ltllite" neotU'etl on 
tboee aet1vit1 .. ot stte.teet btpor�. \ . 

\ ·2,  � I� U to be tiiiJihallltd tl'olll t� •tart tl)at tho CMC � at.eeri� 01'11 

only \Maak up 1 tatlu.r• ot tile Satu.rn Lelllle!ll Yeh1alt tnutial plat.ton 
oeeurt'ing atwr insertion into nrth orblt e nd  prior to initiation ot n.r. 
Re11eb111 t,y . of t!UB eomponent or the lU ball been tlti .. ted to be o996 e t  
tille ot insertion into earth orbi t. 'l'bh h , pnarall.y interpreted to llll!an 
that tn tour aaaee out ot 1 tl!ousand e pllttOJ'II n.u.ure w1J.l occur tora1ft8 
deletion or the aoeond B·IVB burn, reauletng in 1 �ilary llliaaion failure 
llnleaa we provide thh btlekup. 'lbe Mll�f!e here 11 thli t 1 t h Yeey llD• 
l1kel,y \It 110uld tm!r uee th11 cap1lb111 ty ewn if' it 'tlel'll provtdttd, ADS 

perbllpl Of IIOJ'e illportanlll, l t 11 to btl ftQIIIAilled t.bllt Ol'IV eafett ill 
in DO way 11M11ve4. 

· · 

3 .  It 11 generally agreed that thie at nut.lt edd1t1ollll1 l!1:pab1l1ty \IOUld be 
nlce· to have • provided the coet in not exeeaatve, Thta !o not the arsu• 
aont nor i ll  it quttattone� here 1111<.1 11011 that •uttic1ent I!Onfidenae collld 
be dev.10pecl in. the baekup e,y11te111 to pal'lll1 t; ita \lit , 2.'he' baeio point to 
be ltllde 111 tbat tile lW3A and 1 ts contractual aupport b :  now oparatlns a t  
11 tixe4 or dec;rna lns level or etrort all<1 thet. tbll tntlr$y H ' u 1rll1 to do 
thi ll job nttC:IIUil'!'il,y 11\iA t be Ch!lnne led f'l'ulll IIOIIII!thing 'elae lliOl'lt iiQIOI'iltnt; 
Specitl.eally, .wllnt lll'lt tnege varit>OJn ooijtnf .  It 10 tilt intly111l and · 

Cldibf!nttone rtqllil'td ot MIT p���opl.e to dttenl nt tbt exact tOl'llllllAtion 
0 ' ' ' 

• • 'i 
I 
i .i 
r I I .  , 

. .;; 
.. ,· 
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ot tbe CJC Ptosraa. It h the actual J>Z'O�IItl and teattnc ot tna� 
J>Z'O&ra• tatesrated in� t.n. �tal ni8bt � ,.c�u��. n 11 tbe 
ua11t1a by Mt'l't lllJI'C aftl'l lee to ft1'1tr tut tM entire aa ... bl,y • 

1'&1daaee aatl con\1'01 13'11�.. ptopull101l •r•tu, awoture t -�c. • ia 
41alliea.11¥ qualified t'IJP t'llRI!t. lt il the plallllllltt, enal7th and 

d ... IoJ-nt ot abllon J'lllta allll proet4""1 t1o CU'P)' 0\lt tbe real tla 
ayatna ewl .. uon allcl alte tM avttcbaftt' 4eo111on ill earth orbit. 1t 
11 the dl'lelo:r-nt or cnv proe41<1\ll'ea to 1111tta11H and .onitor the bAOk• 
up �Voidance aode diU'inc tb., 21.1 allftver. ; It 11 tile ;poat-f'llf!ht INll)'r.io 
to anawe:r the queation • bov liOUlJ it llllve WOI'Ite4 U '"' bad llBed ltt n 

11 tbe coordination ot aU tb l a ,  ancJ .on,• a84 eftllala �1na�one ot 
bov it all '1101'11.1 . l\ 1a .... tbo\1.11.84 ... ,ill811 I IJ ,  A. I'OUI!h e1ttate ot till! total co1\ ot thaH thlllfll 11 liftll in the 
attacllecl table , 1 ea DOt lli\11141 tbea bere 'bacl&uae I aa atn14 that 
WOUld 41 wrt 1'0UJ" attention !'roll the aora ill:portant J101 nt., We hAw 
l.tJiitM rea�•· 'Die n se��t 1ohedule 111 hea'lil,y upon 111 and tbere' • 
an avtul lot len to do fl:lr thO! 1101111111 a1111on1, the aore 11'kel.1· contin· 
p!K!iee an4 the attuattou i m-olYillf! """ aatet,r. 'Dih lov )ll'f)bA\'1l1t.Y 
baelllap would deand att.ntlon ot the IIIIi SMtople vllo aaat do thoae JCibll 
all4 w 11Ql7 can't atttn-4 tbl!!r imol.,...llt on lt beeauae 1 t1 priority 
il too 1nw 1n C!OIQIIlrhon, It'• DOt Jut eeat la t.ru o: Ml'llloiU'I 1114 
dollaJ'a but 1a 80MtlliD« ��;eb 110ft ftlllab11 • a bela on OIU' otraiDillf! 
reeoa.rotl .  � -·  :,. ' '  .._ : . . I 
5. 'l'tle illpetua tor tb1a eupe ip to 4elft41 ar: I tHrill« of the S ·:tvll 

2 . 

eaae boa 41aeltlliou vttb tOM friend• at Mit Vho el!frelled tblt1r conotrn 
reprd1116 )o2'0b1 ... tlle.Y atill race in 11tt1!11 tbe Jii"'Sftl put topther and 
t11l!llt qulifiecl , !be)' did DOt IUIJPit tbllt 1' 'be deleted, dtlloll&h they 
o'lm.Oilll.Y OOOOIU' Vi tb that 14ft , {l� il to be "lblliU4 thllt thh PZ'OfJNI 
h not Cllll"Nntl,y ]llldna 4111wr.r ot the CIC 1wlu lall41118 JIZ'ORJ'II [COL088U8 ] 
alt� there are �- Vho expect it eoe :wtu. Jto:r ie it aboortli"-« 1111 .. 

Udue aaouat ot �t.r awraae. )  I bllft .noe::atl,r polled a ll:r�N IIWiber 
ot other ,.ople an4 have tound 110 CbaQion .t'IJI' itl 1'1!\e'lltion, vi th one 
pol!li'ble exception, bt h, bottl l71'tea :and \nJeoto:ry po!tople of lCD, 
ICPAD, at.e and A.IIPO aD!! other inkreoted parttea) han all exp:re11ed a 
1111ttl'el poaition or, wm-. often, conl!lll'ftnoe that 1t should be deleted , 
8oae IW1Iberl ot the flight �rev tor the ltCO!Id and tll!i'a IIIIIMed ldniona 

1till teal it. WOtl14 be aiee to haw , althouah St.la 111. underltard111(1 there 
1a no intention ot unina tba ea)lll'b1l1t.v ,._. \boll a11110111 • . !low OOilld 10 
.. 11,)' JlllC'Pl• be Vtona' _, ., . i. H , 

· 

. . 

.:).- :i ;"·.�· . ' · !\. , ., : ·'· . . -·l· ; . , . 
. 
·
·\ . .  fi . ' 
:t :\;2 . . . 

1 ' -
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::' .· i- ,
·::r�: . 

' . i '' -� 
L- ' . .  

\ . ,[' · ... '.· . . :S  

6, Ift OOJIOllalion, I wolold Jllllt lib to 111-l'lal b)'' M¥fiiR that \tNt �Ol• ' 

ot )IPO't1d I 118 �lUI 'bal!\1\)1 0.11 btl doM bllt. tile ltntrt l'ICIIlift'd 11 •ubltlnt.tal., 
part�clllar1J lt :rou vwtp \he taet tlult t.IW part1wllr talent• lnYOl¥14 ue 
et • pl'ftia. 'Die 'beHtlt to 'be p ltw4 1a eo ••U that. _, Hl'l7 tllill Job 

· ruttier doer DOt IJIIIMl' to be Jult.lt1P4 and tt t• l\ro11C11 N�nded that ag�ae•nt lHt o'btii! IM4  :st the narHut daw fel' 4eltt.�Oft ot ex: •i4anot of ... ...... -..... ........ ,. -�:rr:·1 ! 
; 

"41�l J IGWI'It W, l'1Jida 

CCI 
(a.t attaehl4 11•t) 

\ 
co:& ' '-"" \:'". ,., ...... 

, ""'. ".k.\ J 
� ...... .ul � 

.. -..,, ... • 
�� 

b..!�"' · ��..-.-. 1,. H. 

, ,  ' I  I , ,  
I !' " 

. ' 
1 : I '  i '  . _ , : , ... f-

. ....... & .......... ' i : ..,....,. • 

.. . . t ... 

-4.-
.ci •'·.,.;.... ·14 "?r..;,,,� � oc.w� 

A,.. .� ..-... ' �.,.. � '--' : : .4 ' I«:. . ,fo.il ' : 
·h ! '  

"� ..,�q 
. ' ,. -� · ··<1 

. • 
' b) •• � 

�A1 1... 's 
pi.�Jci .. 

,.,.,.:� 

"' : � "/ ".:;. c. 
,.. • 1-C • flo IIJ-« .II � 1- t... 

u.IWA'... t..U . n ,  J. .  · !; A.ii . _....,....., 
i 
�I'll- ' ' 
!' /2. _,., 

., 

.. ;... 

-..· 

_-··� ' 
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:

·· -r�:;n .. : '!:) l.� 
R01A81t. 1ne011plete eatt ... te of re•Ur.lna e�n -irt4 to provide •. �.··, �·�y ... � .. .. m. • .·,�;�·w�:;;. · : , · 

... 
c .. 

) 
Procraa Jtnalat1oa (CIIIOP) { ; ' ;, �· . : j�;. Coii.Pl�te . 

. , . . :; ;, Jll'ocNa eoatac • 
. . , ·. · \; \i' : :a. iaiiiiDnt:h 

' 
4) ·

, 

c ::: : ��t�:=�•uOil . .  '� \: 'Jj',, ! ·1/a :::�:· .
. 

e) ,' Coor41Dat1oD tl!.!/teR/tiJC 
, •. · , : ': i(· · !/1+ ra111110nth 

.. 

.. -.. -l l  t) lllvelopaent of Siaalat101l Propua · • , (ICI:'r 181nta1nll they are 
' ;il ' DOt so1ng to do these joba, �· a) lt.alat101l alliS AM1,yt1e 

,1 . It 41:reet.ed to do ao, thco .; · • 

•, . Ill' pros:rau v1U sllp. ) 
, . '",' I t . , 

, 
c • • , c ·!',, 

,. 
i\ w . c c ' , 

e Ji ' , 
a) MPAD (See attaObMDt 2) , ',, ,' ' , lJ. 6+ 

. • - ' " I � . . . · . b) ,, CAD SM/PIOCS D71Ule Siallatlon , If 1+ , 11811*)Dtha 

'e) OCJ), lCD, laiD, JIJD . •· 1 :  (Jit)t eath•ted, not
' . 

' -,, 
', >} ',•' J i:'!:'�r!=:!� (aoD lllll•t , . :lc 

'""c ... .... .:...; ,) , ,· ,{l� · .�... 
.. • 

., · ·,"t ·:_ .. _-_:- : :l - . - - - - :· .. ::·r·- - .
-

!om c 
c 

c 

,
'
,

,

,

'

,
·,, 

,
' ,

., · 
c 

,
' • • •  ,· • • 

• 
•

• • •  }: j f · ; .  

... a) Provide ICI:'r vi th • th IIIOdels ot alOe�; ,.,idi��� : · . .  

,,- ' 

:rigid body. propellAnt ut1lhattoa. l )If 
b) . Speeit)' NX'r ana:L1ti.o . rune to 'boa llll4e. 

. 

· , i  
c) Jlev1sv t .. ul.t.e ot MX'1' work tor aoOIU'aot alliS ii ·. ��1'1181108 . . 

• ·. ' ' ; J: • ; , Jl"_ ' · 
�\ -,_� ' -t . :.

·

� _
_ 
;: :�,� � - -

'<- . ', i !'.'.- ' ' \ '  · �  
. . ' ·, 

J .  ·, 
(Hot f!lltlll!llttodr not 

1nl1sn1tlc:ant 1 
II " 

II " 
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-· · ·- - · ·  .......... .  � . .. e.n ... /... ... .. - .... . .  , . UNrf!D STATU OOVIIlNNil\.'T , I 

· }Jemorandum � ', , ; ' ' ' • -
' I 

........ ..... Cenllr . . . · . . • 
... Ph 1111 I � � Dillslell · 

··
· & . ' ' 

�.� •
• 

�.· :l[,.• . 1t' I . 

. . 

r . · D4!1: 
• 

rue' 11o. 6N'Ml�'l69 · 
' 1 :  

' 

·1 .  !: i I . ,. . : . ;j  
Dolet1on ot Spacecraft ateencl Trcal\IIIU' lftJection �1:reent . • I 
1.3 ;er 1011r requ .. t ,  the tollowin« lnfor.ation baa been co1le•·ted to 

4etenn1ne the impact on MPAD and eontrc.tor lftll)port elnpower or elilllin· 
at iii« the requirement tor a tai!'!OYM- e>t th SlV ·11 811'1.4ance 1\lnction 
by th4! Apollo epacecratt computer. 'lheae 'eatiaatu have been est11bl1tlhed 
quickl,Y but ahoulcl p:rovi4e a repruent.'lt.1w picture ot the 1avinga to 
be real bed. One 'IIOl'd ot �lllltion •• el1ar.1nat111i this ' 11pec1tie require
Mnt ma:y actuall,Y allow more attention to be paid critical areu in the 
ont-oa!'d aottware di'Yelop111ent and chee�t . bowver, whatever replaces 
thil logic in core will have to be gl�n the llmft attention in verifi

cation an4 checkout that vaa expected to be lho'llll the ori&inal prosr11111 1' . 
! .  

't'RW Taalta 
! 
I 
I '  

A-97 

' 
En!pirical simulation ot specl.f1� Apollo miasiorl burn phuea •• 
Approximately 3 . '  menmontha or effort r1111aine dn thie taelt. 
Eliminatina the TLI IVitchOYer requirement would requize redirec· 
tion ot thil task with 1 potential •cvtnc• of 2 manmontha .  . ' ' 
Criteria tor the TLI Ouidance Switehover Decision •• 
Thia taak baa juat recently been reviaed to cover the develop�nt 
or the lilllit linea and tbe asaooiated criteria :tor Aw1tchover 
decision . ; A deletion or the 81lidanca awitcllover requirement 
would raquil'e a reorientation ot the tult to cOYer only the 
SIV·B update and possible ratargeting raquirtl!llent. It 1a 
eetimated that approximately 12 1111111110ntba ot the total 24 
manmontha or effort uaociatet\ >lith tb11 teak COilld be saved, 

Independent Onboard Flight Sortware Vel1dllt1on •• 
A deletion of the cuidance s•rltchover requirement from thie task 

'IMlld save an eatimated 5 manmonths ot engineer in< atrort with 
approxJ.matel;v the ,.,. IIIVilll.l• tn the pros:r�rn����r wpport ar11a. 

Apollo Ouidence Equations and �idance Stmulatibn Su�>ort - 

Since the 6-0esree-or-rreedom portion o r  the SrV-B aimulatlon 
prosram could be elt�inated with the deletion of the culdance 
•vitcllover roquiretnont, a liVing� ot 6 manmont.h• or ensinearing 
and 4 ftllniiiOnthl ot PI'OIP'A'llllillC sttort 001114 bt realiled, ; 

I :  
; ! 
i i 

Atchal!nt 2 . ' 811� U.S. S.ri'fgJ &nJJ Rtf.!tl.rr/y mt th. Payroll s.miw Pl.m . ' ! ' · 

. . . ·. I 
' . .. ·:_ ., 
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fM/J, P. M�r 

C.  R. la&ee 

- ' M. V, Jenlt.lna 
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111'111eb Chi eta . · 
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..,.,....,.,.-.) - - - - ·  

. . · ·: · ·2::�;; 'or: · ·  �-' :':''··t:""• ::�:·:��(��· .. · z:  · r  : 
IJNIT£D STATU OOVBRNM&.vr . '' 

Memorandum ' ' •  ,. (. • 
"-1 '-"" . > .. . . • ;{.1"· '! � ' ' a,; 11at beloit . . \ •. , ' '  . . ' ' . . ' . . , 

DAt�: DEC 7 ., . 
6T•PM·'r-lll 

· ,o;·, . - · 

. . ·..,... 

' ' t · ., 

, - • • ' I • • 

"-· Pete CoDrllc! exp:reeeec! aoneera the other dq about a problea he 
antietpatea in attitude eotltrol ot thei LM. !Diil hll popped up on 
I Dllllber Of OCC!I!IIiODS )l..eTiOUSl.)-1 but 110ttJ1ng �Ch {!etB done about 
1 t. Spl'o::H'ieally, as Pete aaya, tbe til is too sporty 'llhen in a 
light WliW}t eoDf1gurat1on. JUn� 1��P.�lse 1s expected to produce 
about C'.3 /no, attitude :ratea 'llbleh la Hid to be a'bot.tt 4 t111111o 
too tast, • 
2. I 11111 writing thin note Jullt to pz'Oiipt some 1110:ra thinking about 
this problem which asy become quite s!riou• . I oer�1nly don ' t  
know whet to do about it, Pete sugg�t!ted that we shoulu look into 

d1rte:rent1al thruater firing, First :eeetion to that auggesti�n is 
that it would use too llllC:h RCS prop-; J legt. :But it �u con��ider how 
IIIUCh will be tlpent l11111t cycling st 0.3 /sec ,,  there is some reason 
to believe differential Jet f1rif16 uy be 110 worse . And , of course, 
they my be able to control the ap�tc:eo::ratt which ill highly dellirablc, 
if not III!Ondatory, (Differential firing, of -'Ot.trse, is the bus iness 

. 

of firing Jets wboee reactions oppone each other by controlling 
their d ifference to be the ••ll, deslrl!d reaction in tha right 
direction. )  . , . · 

3. Who baa a �t;.ter idea, or do ;you thinll: the present design 
okayt . . .  , �---

AdJressees :  
(See attecbed liat) 

' ! 'j � .. ·. 
'·i · I :  

i . ' 

Jr • .  
' .  
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........... .... .. ..  ..... .... ... T*f .... .... .... . ., 
UNITED STATF.S OOVEkNMP.NT 

Merltorandum 
See' lilt below 

M/Cbter, Apollo Jlata Prtcrit,y Coordination 

' . ! · --:, 
. .  �;-

· . .,, 

�Mn: DEC 4 1967 . .  6T ·l'A·� UOA 

· • IUII,JKT: . 'l'b11'1S TraJe1.1tcey Control Jlata Priori ey MeetiiiC to:ro Spae!ec1'1ltt 101 
l. At 9:00 •·•· 011 December 20, 1967, in :Room 966, :atilding 2, ,. 
there will be a TraJee�ry Control Data Priority meettng to 
review the detailed logical flow chart. p. Jpa.:t'lld at JI!C defining 
the retrofire alld reentry phaae ot the 8/C 101 1111laio11. App�
priate eo�N��ente shall be incorporated an4 they will be reissued 
aa configuration « ntrolled doeUlllente e;pec1t:YiiiS the 11111111er in 
which the various guidance and control eyateaa will be Terif1ed1 
moni tc:t"ed and used during the fi1ght . Copiea ot these . flow 
charts 1111y be obt11ined at "tar Decl!llber 6 troll 1. W, 'l'indall, 
Code PM, !xt, 46T6. 

. . 

. .  · '  
. �  . . J 

. 2, You and/or ;your friends are c:cmHal.l.)' lmited,i 1 1 • \ . . I f _ cv�i:j{�� -� w. ·Tindall, Jr. · 

j . l . 
,• ·. 

: ' · 

Addressees : 
(See attached list} 

\ . 
. J¥.:.HWT1ndall, Jr. rpJ 

• 

' 
I 
'.._· / ! 

. 

·" ' < :  . ' 

·. . ' • ' ·  



... . 

--.. � ' t "' ... ... ... . .  ' "' - .; -1 " " ·  l' Nrrttl STATES OOV£1tNMINT 

-N/emorandum < '  
bATa:NOV 1 I 1S�i 
67•nf•T•l09 

1. 'l'tllt b Juat anothe1' 11t.t,.. II!Oldtn ��� fo1' Y'Oill' t11ea , 
2, '1'le l}'lllloto:rnt't comp�ter pt"Ogroou ,  ot C!OUrte, htlve O'l''bltal int�gl'llt lon 
rout1ne11 t-o IIUpport OJ"'J'a l,ion:l rtr•H:rl thf' t'41 J't,h and 1110011, aa �-ell. J ll  l n  

'Oc!!twen. 1be Kl"tvi t.. t.on of' tl'llt ""'r�ll, mon 11nd llln "" ti'\'Ated diffto1'• 

ently depo�ndent· on "h i<lb ot thtP11e I'•..Ti ,.", ,-au al'lt "Slt'l .. Ung tn,  On 11 
nwaber of' C'Ce'lotons the qvent1011 ll1u ��"'"" 11 to �'"" the boundar1e11 
aetuall)> nt &CM!rntns thh, 

J, I haft round out thll t m·r Cllrl""M l.Y bU Wl'l tten the COI!I!IIInd a:xlule 
progr,�m 1111 f'oU0\1!1 , -lih�n Opt'NUnlll "� • '11n 4bout 21•' n..ut1c11l 1!111'!� of 
tne IIIOOn ' ll  or •art,h ' .J gurtnct en .. o rt> � •<� 1  lnhrp.r�tt l on only t11ken l n • o  

Account the •;t'f!Yi tntt<J:'\1\l JX!hnt. ! l! i  &1' • ._ t  \'Ody inclurt lnl( tta oblllten . .  � e  
erret ta, l!ry�nd tlm t nltl tu<l"'• " r.o t  ·•p t.o • radial d l ltll nl!e �:�r �>2, 'i(� 

fllluti�'ll m l l19:t f"rum th(l f!llrth " "'' .J, ' fC ftti&Uelll lliln fror.l the !ll)on ,  1 t 

"'Ida to t.htPrce the ef'f't!ct or t he  o�l'l .. r "'""' b0d1�n (V1thout tht- l r  oHa te

Mu ) ,  :eo.yond that dlllhn�, tl'l" ot� ta�.-,. • •  etteete ar� di'OJIJ>(>d , 

4 ,  In ord"":r t.o ����� """sable ""'""'I'Y :n ttl" tM e<liiii'Uttr. tM LH """�"""' 

h comt!Whll t •HN'.,r•mt., No 11111tt.,,. "'-"' r.l«ff t� 1a J'l,yll\f!, tt t."k"" i nto 
!Iecount. only t M t  bod,v � I"QQtn·l �!'lleh . •. h O,.. l'll t h  tt l nolu<l l nl! 1111 1 1,;� 

oble�n .. lltt errec� R ,  but ht.'\-..r tAkt'� t n>o aecount Jlll�batlono e"ur .. !l , 

ey .... .... v<UtiOMl ,..,otld o< ... 0�� 
. .  � 

"' "· rt�.u. 31'. 

A<ld'l't!�A"le n r  (see ll t.teehi!<l list) 

] r .  

j l  
" 

/lu)' I l.J. So4t i".S:' /f,m./t 1\q:N•:Irlr " " llv P.t-, ,J/ tnm.�, Pldli 
"', 

00000042 



\ .. 
� ..... .... . .... .. ...... .. ..... ,.. .. ... . l'NITtl> s tArts GO\'F.kNMI'.NT 
Memorandurn 

S•t lilt .belov 

-! , ( . ' ·  
l �·.\, · • •  ' • ' 

. 
; 1 bA'h\1-HOV U t911 

fiT•I'M•T-108 

turlng th� 501 O�Ntlon IJl:PI!ft'nt:l)' ttwore vu 110 quutlon 111 to w�th•r 
ltlte ftctor �lltU 110Ul4 � &Pilt, 1\lt f .. �he� tht'l't IM,V hllvt b•Pn 

no""' ���"�t lon "" t.o how l l!lfl)l't.a n t  ttuoy '"'• ·�1 1  Will probabl,y J1111t. "dd to tho! eontunton, but I tholstttt I •tilth� rtdhtributt the a �t:eohl!d 
IIIII'IMB wrt tten l11�t Jlln1111ey whtl'h · � tAflt tll111l tha IIOCIIItl upJat\' va.flllndlltor.v n nd  U w t  th• ttrlt u)ldat" ,.,. on� ueetu1 to a11ure ·:hilt the 
spacec��t would at least rwenter tr, tor lo.t rtaaon, tht ee�ond upda;:..· t-Ould not ba •de, 

-----�• ·. ' 
Mdreu�"" t rA/C, C, �Btt, Jr, 'Fe/ J • llo HodRe 

a. s ,  .tunM,y 

c, l'llr!ll'r FS/L, C ,  Ouns�tth 1'M/J, P, �yer c. !1, ll\lftl FM7/M, Do Caaaett1 
F/o!IHWTilldaU, Jr. rpJ 

· �  
"'-"":.1 ."'...._.,. '/ ' 

rlJill, Jr , .. � , .  ·.' � 1 
<·3 , 

i \  . . .  
·,' 

' 
• 
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. . . ..  � .... . • ·· .... .... . . .  ' . � t  • .. ... . . .. . .. • •  
l � o•l o'1: 1 1  �· I'.H' I'.S nc '\'UtNMI:N I' 

Mctnorandtun 
, )'O_i ,11\N . I I · 

fitOM : nt/Chlot' • Mlaalou l'i 1\1\tlltlfl an4 Anal.Jill Dhllllnl\, � . . "'��. .,d i '�"7J# ,y� . crvfr' . AI.� ��•Jtt.TI St.at.o Vec lot' Uplnt.t• r.rtt.rrlll rur �o.:,ot {�1' •• 
l!r�nuno nr tho M;' l " l ,..,t t.n " ' 1 1  L•t• '.II" A;�-:ir� ��•ol i • •  1 '" ' " ' • " 

f'fl\;:f'lllll:l frr t.hl! 1\C•'iOl ont n n l nn ,  t . • •C ,.\�:l lo'll Willi llf!ll l, ,ll• I , . .. , 

i 

'"' tho� 1\rt'llllan t.hnt. t1111 ntnt.c Vt!l!t.>r 111•1n 1.rn "'"'''' ,,., w .. ,, . ,  1 1
· 

, . . 
thl e ,  t.hr a1t.llat.l••n �'M i n ta t.hnt. n J.''" '"'•' ' ' ""j,;.T;-vnhlc t .• " ' ''" , ... ,.,. , 
eomhtnnl.\on wHh""'· l'.lllolnneo• nr f'�··�tu l d hllt "''""rn nl' 1111)' h I tt• I •d ' '  I • • i 
11\tt'ltt. : ·�� llniiL lCnL�o l \l'tl r•r>l!l thn l>llllltlt•ol t.ttt't •. t ll,. '1'hlll l11  •'"""' . 1 l •�· I ,,. 
j,tHiel!ll'tnl!:y of t.h�> lll'lll't·t• rnft, rll'v l t•llll 'lll l'llllltl.l olllll ur.r••l "" l l tt• ""''"'" ' · 
CMI!"IItl!l' ( net nl.l.nt•lu.•<l !llf'llltl I•Y Mn,.. \nvr Cll'lllo•l.t . l ) ,  ftnool.l"•l' I'll• ' ' "'' •l o l r�h 

aCl'el!tt!<l t.ho •te1'! .1 tnn t.o bM" tnr,��tln� ''" "' ' "I"'"���� v.-l t l . • l • ·  "'' ' 1.1·" 
lnabUit.y 1.\l Jli'Otl\r.t the t.ll!lr• n' thll 114!C<�t•l II• LVII but'ol, 

1.\\'i\:0 hM hr.n11 dt1Vf') l"l!1.111! t�cltnl•l""'" ""'' �rl '·" � I n  to '"' •!Ill'• I ''""I "'I '·' '" 
r.�t.ul\1 111\tlll ton fur 11111kln,� 11 •l�t' l e� \nn .,n .. tu•ll"''' nr nnt. '·' ' . , , . , . ,  llut nn• 
t\1\t.l', 'l'hO 1'1'tl!ll'"'"� l!n t ng o\t1V.,lt'lpt.., to 1111111<• l,h\11 1h-e \ u l "l' 111'11 l'l�llllt 'll•'l' 

11n<\ l.!ttle-conttllll\ nrl• 1 reetumtotn•l ,  lh�'tf'forc• , t hilt \It' lo•rm I "" • · • 1. h I n 

" � '.'"1'':. a\neo thl'l nnl y Jl•>ttolb l \ ltt nr not ""'od lntt nJI<lnl.om ln l.l<ot "'�l.nnt 

l!llllnl.on wnulll l•n a t!llftllr.ll r.nml)lnll'.l.,nOr ayut.rm enora ln ••otnt' l, l �  !.Ito� 
l'.��l\t r.OIIIhinatlon tO fll\l. Ill t.lll n 1.hl tlltl{'ll, IM�II\Oit'lroD , 
:rr t.h\11 rht�tll lntt I n  "'�"''II'·"'' • lh,rrt'""" • I I. "'''""" Uonl. \ 1. "' "'"'"'"l."t'Y 

to tll!ll•l '""'"'·''" olurl lltt '·"" .,, ,, "'' "'""" "'"' '·""'· '·"'' ''""'''"''·''  ' ' """ ' "' t'tlll• 
p\"ll 11Hll :1t!<l f'rn• uJ'flntlnlt 11111111 hr: �"'"''"''\h i ,V �•tr l rl•"l h•· l'"'''' •'• ••••l ' . t .' ng 
tho t:f'O\tll<l oyntrm t'l)r fl111ht """r ·lt\OIIII . 

f,•\•'1.1"''' l!.r!ll t.o nf'lt "  I n  t,hf! nt.t11�h�ol Ill•'..., I n  t l 1t't I'CIV•• \ II t l • " •  '·"" ' · Tt'll 

r :- t,'1�' ! f't"''"t."'' 'f.J,nn n ,,.,� t f t�"t. t_,·,n , n l ' "''' '/f\I IIPti �ny t't:;; t • 1  ' · l q  ••· , , , , .  -----�-
n.t!C,�ll��nhl.r' hr.ntl 11�: \.t'G t. ,  i , ,  

F.ttc· l nnut•r. 

··� '  - \ (&.:o�•l : •t.l ·•rill'•\ I Int.) 
\ 
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1. '1'tle AS,;,501 and 502 1111111ona l'lllw bftn deailftl'(l to update thto 11tate wetor · 

. (pollition and velOC!itJ) 1n the Apollo Quidall(!e Coi!Qluter (AI'IC)''Vith " atAte 
'ftetor fl'OIII the MlM'!d SJ*eeniRht 'l'l'tlekln" 11!-tworlt (M:lP!f) Jll'ior to th .. 
Saturn (S•IVB) �t-or-orbit burn am ltgaln prior \l the ateond �JWI�t�CJ'IIft 
Propullion Syetl!lll (S!'S) burn. It theae updatu 11nt not . tl'llna111l t tt'd f'ro111 th& 
(!l'Ound thl!! AOC vlll uee podtion 11nd velo<:lt,y toatt•tecl . ti'olft onbonrd fti!Vl• 
sation l!!quetlona. �eaune of thto lbeceurncle� of the navtnation equationll• 

. even vlth JM!:I'feot Inertilll Meuurellltln,t Unn (DCJ) fil'r�rn.nee , " perteet 
vehicle vtll n;r dltrerant t:reJectorlea depond lng on vhleh eomblnation� of 

;,. 

· UJidetea are tnnsllitted. · k ; ! '  · · · · . ,! ": � . -, - . 
· · :?.  '1'be etteehl!d tllble illuotnte11 tl� devlat!one or toUr tirllJeetory euu 

· 

w1 th Vlll'loua eombtna t:tons of up!llt • Olr.e f;> (no updatei) hllll ae tuttl reentry 
· eond i tiona clolle to Ca11e {11 (both tett ) but th.- AOC navi�te<t � ta te Vt!etor 

h in error. Cue /12 waa propegat'f' througb thl! reentry phase and thl! Co�����and 
Module could not achieve tho do::-111� landt.nfl point and the actu11l impllct potnt 
(IP) wttB oft • from nollinal by 225 nrluUeel lllllf'a. At aplneh the AOC1 1  et�tlllllte 
of the IP 11111 in error 'by about 120 Mut1c8l m1le11 (a similar run trom MI'l' 

· 

:resulted in 90 naut1ea1 IIi lee tor t ta error). . . .  : 
· · · . , . r ,  

3.  Ceae *3 (first upd!lte onl:y) i nd  cnte<t a hr� 1mprovelllt!nt OY\'r thf' no . 
update C!lll!le and CBBe #4 ( seeond upd te only) brings cond

.

l t1on baok to the 
nolllina l  (both up<latea ) pertormanee; O'III!!Wr, ln order to 4:1'11ll proper 
concluaions t:rom theAe tbur oaoes, t e performance ot ·tbeee catea with IMU 
er:rors aaaat 'be eltallinl!d, 

· 

b .  onte two update 111111 1on (Case P.l ) vlth the 00 :Pe&fOrDdng at ��� V11lue11 hils an entry ntsht•J*th angl �r:ror ot ! ·53 (J..), whl.c'li";;r; dl 

mrg1M1 tirnt bent l'llte teRt, Cn�e 2 wHh dh}ltlrllions hllll 11 ROOd prolmbtllty 
.. thnt re'!nt.ry will not be t�ehieved, ( t 1� thP. llinl1111111 11lt1tude in jU'l!ater 

th11n 400�000 ter.t , )  Cine #3 w111 lvlv ebo-c�t �.tho11nand 11111 lP t\iapernion. 
Cue f/4 will hllve entry errorn Blight h rl('r \han Cue

. 
/11. · . 

, ;  

i 
· ' 

·< :  

- . .  · . .  
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.
- _
-

. 
-:!<_ ,

.
,:· . - .

·
' .

. . ·. · _. _ ; · . '  ' <: 1. At � boW, tt. aa "" ...:L• eaiPl• :paocr••-ec&OII8US-ta ' ' 
. 'betq clftelo]let to•pest 11ft ot the arn•e M\tel* (OOAB) ae a 'baolalp . ·." '  ,,, , .  
· _:rwtenn• tOUJ'Ce .ttn- •1tptn, u. :DIJ\ul tor nnl•nou• ne'fiptlon • .. · 

�· ta to 1\1&1"11 eptnat � hilaaft ot t.M tauat ab4 t.l••CIOPI •• 
· · .wn •• pron41Jll the eaJ*'bUl� to _.. ltlll«•atpt .. au:rw111uta . " troll the eouch po1!11 tion •• .tRbt k �1 lll a oM •ll :rwndnvoue 

attuauon. BIDC14t preotae COA& alt.-at eabiiOt 'be eatabltabect 111'101' .. , ,  . 
to launch, I :pro'liliOll hill MeD .-4e la the lptOtOftft pl'08nllll to 

·-" ·'·
. 

eccept and utilise lta altgmnt •• dltt..,.lll4 tnf118ht end IJK!Ctflect . 
With Nfel't!Dee to the aextlnto JID1oeJC, lt il MOelllt'Y thAt_ the , " 
(IZ'OIInd au:pp� so-eauect "equtv•�"t lfttallt" abltt ' end trunioD anslea :.  
'l'tlia now 11  to •• '"'" tba� u MCC ar¥J/or ·Aalt ·iloiiP&ter Pl'OSftll , . . • 
ca])ll'blltty ta'provtc!e4 01' at lftla� to ..- ..,. roa lalov ttat 1t 1a · · 

expeotect to 4o tba\ Job. • . • .  _: , • 

. � ·;; 

2. �. intlight Jll'OcedUN 1a aa tbllDve. · 'l!le. DIJ .la aligned uatns 
the autant. 'nle apacecratt 11 tblm •ne�M�Je4 1n attitude auch that 

. the COAS 1a eente:rect Jll'8Cinl;r on • kDoVD ater 81111 . tbe •n 'blltton 1• 
· paehe4 to set the JdeUQtlll pal anglea OD tel8Mtz7 to thtt ll'OUJid• 

'lllth tllla 1Dtonllit1on, tile poowd Ia able to 4etei'Mlu the "equivalent 
aatent" abaft ai'ICI trunton ul}lea. bH 1ft tbl Ulle• wtltob the 

aatent would !law to aaiWIII to M CIIIIWI'e4 on that atar &iftD that , · 
IJ)llceofttt ortenteuon. 0t eoune, it ta 111G101tlbla tor the llexta.Dt 

· to '1111W the atar vtth tbat IJ)lle&OI'IItt ortentetton •lnoe tt VO\I14 be ·  
• locatect •PPioxt•tel.J on the IJ)llcecftft. X .. ltia •tob 11 oatlide· the . · · · 

·· tte14 ot view of the lextaDto . It 11 tbe •ecaut'lllent aextant" ah&tt 
and UW!iOil lft&le• Which aaet 'be NlQM 'b7 w1oe to. tb• ern. . ,,, 
3· . When tht- crev later 1pec1t:tee to the COIIJP.Iter �t they al'e ua1118 · 

. 

the COAS, it dilplqe the•• panlllte1'11 1lflleh, 1t liOt cornet; 11111t 'be 

input. %t then Ultl the opt teAl Obs@ftatlon Obttlilll<\ V1 ttl thl COAS � Juet' a1 it it were a •utant iiB1'It ebtalMd With \hoe• alllltt and trunion · , , aqlea. %t tboul4 .'be notect .that altbouflb tbeal. haft IC>IIttlmd · 
,.,· : 

. 
·, -�;:"• . . - · 

. ' '  .-' · --�l··�- ' : :  >t �'{t:�t' ---� � . ; -· I 

··; 

· ·· ·· ·h .. : --'--t · ' .  ·- � ·:; ;:-\·,>f>·>.��:i:':.:c->· ';'> ·:-

. ·• . , : ' . '·>:' :_:,,/'. '.· -..-' ' . -�- . 
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IJPI,Oeetft1�· �tel' poapo .� to Jlf'CIHiNI.JrD Nllbll 
. � MYt .. UOD ., ·· 

. .. , . r� ·  �- .. _ , - - �- :-.--- " _ , .;-- �-.:·:;./ .. :;-<-· _ _ .. . · �: . - .. . , 
1 .  l. ·c,e·· ltanllller 11 ·196'r, • teut f4 1110 JIOpllt -" .

. ·

. 
· · ·

to 
· 4ilcu.�, ;  ... • •.... 12;, •. ,,,, 

. UIOI'I& Other tb1ap, Ul ot tbe VHr ftllli• 4a\a iJaj\be tpiCICl"'ltt 
. paterti S:pec1ft�, W 1'fttew4 tile WOl1t ICft 1111 .4one lD tld.l area v.· · ·

.· ;  . . . .
. 

11nce ov "tipr teua" .. ttac on Ooto'ber 5• atne Coppl 11 the � ·;;, • .  · 
• at MIT ree:po.;a1'bl.e tor lnGOQOZatiJII tall aew requlrel!llnt into Chapter 4 . . ot till GSOPo HI hal IIIIU'!T t1Dteblll Wt 'bllt bal DOt l'l'titvl4 :lt in 1117·,,� ' 

... · ""·
·
·' 

. . . . . =:::lu�.p��-n:. �· .... W:i��t:r1�:
t
��:n::!!�;: .. ·,. . . ' .. - -- ' 

. "' -� ::�---- �·-
_. ·-· -

- . "
· · · . . , ' ., . 

" '·· · 2. · h· tll"'lt •ttei'> 4eala with aetttac till 4ata Oil. the dovb11ftko, 1'tle 
' .·.· · ,· . OD� Channel fb1' IIMilll VIIP ftnciJif data to: tile tp:'tlull4 S. thtc� tile • · , • IJIICift'llft COIQlUter. Howuer, sw.o. C0J1P1 11 · ntttns up tbe Jll'OS):'aa aucb · ' '· t��at1 u'lllUe tile tH; tllere vu1 'be 110 IIJII!CUl .proszoea in the COIII,Pltel' : , .,.·.� .,,-��;�• •  

eoleJ¥ fb1' sett1q .the nnstas 1Df".awuon tr0a the VlO' 4rrl.oe •nd Pttt1.ils ·>'•'·'"'' · · ' lt on tbe 4ovnlin�>. It vtU � pt 011 till dowalinlt it tb.e :rvlldenoul'l . . . .  
, rav1pt1on :pz"'Bftll 11 in opentlCDo l)o1Jig it We •;1'&7 11 Hid to 'be the . ;. \>·.�· 'C:l'?�{ ' · ' .. 1111t and leaat 0\)JIQil.elt but Jllle'U that V1D' ftD&e data WiU hOt be trl!tDI••c;b��·;{jo 

111 tted 41reo� to +.be llL"QWWIi! Wlell "aftrllge 8" 11 ioi!Mill8 (41.11'1118 the 
, · �  tlaal l'M•• of tbl retli!el'ftllll .'lllll d.uJ'tac 'bllml) Ol' 'llbeil s.a the p:i.latt•Cn!'lll�·rf��t�� 
,, ·���llt JII'Oiftlll• . •  > . ' '. '' ili'� 7!J�iitt ... ··

·
.·.. . . ' ' 

3o !til 1eoollll pout SteM IIIII,Pbaa1ze4 •• tilat poitoteel., the 1111111!, 4ata 
. , aoeeptabillty teat 11 uatd oa Ill rell&tft'CIIal aaTlption a&ta eouree�•-•'" · . <,sdtut, tel�IOOJII, reticle and VJir ranp • .  AI z.toaU, eaob 1rxl1?:1clu.a1.:r�;i 
. . '. Obll!l"''ll

t
lol'l it JIZ'OCIIItd ancl Cbenpl ln tbt , WOtoZ'I Ut COOIU'Jlteclt •. · If' till• eM!np t• tn exoe11" ot eoae teat to el'llaa'bll a..ft!OI'.!rl 

. · ,  thl' ern :t• si'ftD the option of NJIOttna *' !'be' teet. wluee · • ,re :::� 
: · · > tbe liM tor aU 4ata aouzoee1. _ _  . . , . : . ·

:<:·;� . ..
. 
, _:,·_�:,'.

-
·.

_
-,
·
· .' .-.·_. ,';>-\. : , _ · '- - · .

· . ·
· ·

r· . -. • • :·.{f,i}:: 
. · · .  �. SteW allo Dote4 tlllit theft .  b · no WI' 

· · 
· 

the OOIIIIIUteZ''a u•• ot tile aeta. !l!li• 
. Jalclt 111ft that. t&....oomputer «oe• aot 

'�·· tntervali' tMt b• be10111l a»Pl''llt•w� • : ·:�·s;·;.G . .... . 
. 

_, . fJ'r.'f 11 S • .  SdritrgJ Bottis_ Rtglllttrlr 
�··: ·. ' 
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'i 
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. ' ' '' .'/ . . �� 

· chclrt. initiation, It. llllll llOt.e<l thut follow ing Con��·�� rcvlc•w w� 1111\Y · · ' 
· recom:ae�ld dl'lr.tlon of the enti.re 3•rl'Rinter dbpli•Y !tol'l!llt contaJ ninr. 

ddt'l R at MIT' s option. \k def'init"ly don' t  want tO change tht� cletini· 
· tiotl' or delta R 1'rtllll that !!lTen above. , . . �· . . • �:: '  . .  . ' . ·, . ' 

. : · .. ' ·. ' .; ' l:� .
. ·.. 

. 

II .  In respOnse to 11\Y que11ti011 reeal':llng t� l!OIIIPUtdr' a teat to determt ne 
\lhether or not to uee landing t'ldRr data, MIT stated tllllt 1 t was 111\.'le on 
the comput� Vfllu<:> of' altitude bllned on 1tbe ttpeoe�r!ltt ne.viea tlon etnrtinf; 

prior to oof. C!onnidcring the 1'lnt I!IPJ>'�l'h trlljflctory and the pous1Ml l ty 
or 'relatively lArr.:n r.rro1· l o  oomr.utrn n t t1tu1l� . dut·. tt., uncertn inty in th,• . 

lunar rsd!ua 11nJ dcp:ruded M:lFN }l<'!l'fl:remce, it in ·Pdilllible that :ra•inr dntn 
roy be acet!ptt><t much ,,•ar::.tr,r or la tel' th"n lt choul<l be .  This in jut>t. n 
remrk about " ci tuntl on . . <�hl en )l<>riU1JI)fl lt!'!!ei'VQG 110�. 1nveat1gnt. ton. I t  in 

not 11 propo�al tu change nnythin��: at thi& U\M , . ·· . •  ! •  . • '1 : 
i :  5. I t  i n  understrJO<l that the delta V JDOnitor prof'.1'111ll in the tGC wlll only 

· . send an .. ngl ne of'f ct:lnumnrl in Om' or tho! p .. liO ner:t�� thrust progrsm, In 
t.h ... oth;)r thrur.t progrnmr:-·-�scect, llettcent anrl ttl>cll't--·it vill onl,v iRsu� 

· a  progrnm alarm nince erron.,ous cnei 1e off comntands ;in these time cri ticnl 
mission pnases could be cnt.aatro'plli.:!. · J '• · · 

t>; The- P-64 Zpncecrnft Computer IkMent l'rofT.l'llm provtden t.h•� cr,pnblll ty 

· ; .. 

· •  

fur redcsi�ting the lnnding o t te location vlth t.h-i hclnd cont:t'Ullf'l' , J'(lt� 

Ct'rn·ad '1/1\S concer:�-:J tnat the stick eould. be detlcc tell nr.cldentnll,v cr. us lnR 
thl'\t!lr,'(1' ted }qndin�. Bi tt> positton w � 'iucved untntentionally. In order 
t<' nvo:td having s "tJOT. stlclt'' 'lhen it my not be needed at all, .tt \I&G . 
dcc lrle<l tv sltght�y mod:!.:!'y P-€4, 'lb hP con,.i stent >lith ntenJnr,l PNGCZ 

op,;oru t lonc, the p.64 .tl nplay will be md" n fl.nah.l nG'' clisplnyl thue, requirtng 

th" crc\1 to h i t  Proccr.<l if M wonto to redcrrte:nnt, . the la nd !  nr. nl to; It lr. � I . only 11ft.er th! 0\ crow .tnp.�t thRt ntl�k hlOtlon wuH be Nl!'il'd('d !Hl 11 ll·�l t'L· 
nVJ te 7"3que� t for land lng st te reloca tion. Follow ins. the · i n:Pnt. or Procc<'d 
th<• <llsploy J tops flaohing and the stick rc�Mina hot thereafter. Th'..l,crcw 
would only Ill':. r . . :-t!eed if he wantn to redes ignate , :  or course . 

,_. . ' � · ·· . .  ' 
; -, 

; 
·. · I : 

. . · . ,·· 
· 't' , Anoth••r ;tf..,.,l'· on \lhleh w<:> npcnt n con�idf!r!lbl" an!u1iht or timo 

.. Jealt. wl th 

"l!!>lta V �ot�rr,in." . MIT propoet-Jd to p�ovirle an on e(l1l <Hnpln:V'''Ih1 ch '11!111 the 

LC.C ' c  prfld l c t�on t·f d••lVI V rcmn inir�;.-, !it touchdown converted into hover . 

t i me  mrRin. Its :r>r,l mnry U•'e wr. t;o infonn 'the cre\i or the .t'u<>l co.;t th<":r 

hnv<:' i ncur:r11d by J o;,dcni gn'-lt1 ng the L"lld i ag !'He. 1hc dl.,.cusr.ion ,'b!'Ottr,ht out. 
tM t thts cof!!Jlutnt ton i r<  renlly nc.t pnrt. lcul'lrly uccurate, l'ttrt hermorc, ! t  . .  

,.,.,: unttcipntNI t!'nt ''lloWtlblc lanc!l::g r:l t� t ':!des.\fl:rintlort would prC.bsuly be · , .  

ro'lerned by misnlo 1 l'lli.c�. Ho\I('Vt!'l' 1 thlr. ltmcth,y d�ilcutt>�lon rev<·al<•d . 1.hro t.' · . , . • "·':1: 
lt ::thoul<l be :pOasi', .lc to . 11111kt" a. f'llirly ilccul'!lto vrl.!�iction or ho1.• n.uctl fu'l>:t''c �0<·;� 

� { : .'' · · ' / ' 
·' 'AS·!·:: <;.:;�1: 

,· .·1: : " 
I< ' - �� .':�t(·� ·: i .  ' . , 

( 1 · � •· ':: •''.";. 

i .  :;·; . ·.; 
· ·:--•.:..·· . 

. I ! ! 
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iu requll"t'<i hoo111 }lMn•:nt t!�D�Z IUl' D t. ltteMt•"n lnctud-tng tttv ••tNe t•1 t�i' ' · 

lllnd t ll6  olt.• �t!ll l�nntton. 'lbto .t•.�pla)' eQI&ld b<i· Md" to au to!Niticull,.y 
llll.Pr.DI' lftl!t' each ttl!' aetlcm. 'l'tte l!l'l!v �tl<l �re thle �<l.lh t.htt tlt•,J. 
�uag��, ,hlch h contli<l&t't'il tn � � lrl)> •"""rate, f!1Ylnf( him 111 t n<ltcatton 

· 
ot ,hl:'tMr �I' not IK' 11114 I!U:l'tlC!l .. nt !'ltcl to eC'!I!Jilt·:te hlfo lnntl llt� no� c•.trt•• nt ·��· · 
�Jl'f!ei:t'iotd. It Wltll s.r.-.P.CI tho� tltl:'l )ll'lt'U�tt-1' 11'-'\t).d � ll•td..,•l into t!t" 1'•(>4 

pmuram d i cplll;r fomnt provl•lt-d th-:>>'Ot "'�"' 1'0 llehfottbla ii!Qlnt' t. , rxc:l.loC i"r<' 

atot'l1d(! requll"f'ment n:- any Jl�(\t•'��"' d�wlo)l!!"�nt tl'o.'ubl••• At rt rD t inc ldroht. 

<•r :.ey ur. the;ro lt \l(lul<1 'he •tt'O�. lt vt U be <lh tpla,.,..<.l itt unlb Ctf 

"�-rccr:t" 1\t!!l l n  ortl·•r to b., COI!!ptttlbl,. vHh til* tud gll"'t:'' aM Wl U t.�k·• 
tlw ;>lse<:t ot Delta V i'tll'f!IJ n }YNlY1ou·'l..v ""qucoted. j I I .  
c)• At CIM t:l!llf> I t '���� · ' Pl'O'PO•<'•I t't•• ' �'h"n 1.'"' C\'aW ' dttt••:t,.<t tht:N� "'" " "'' 

l"'h t l �  v--loe i t;,y ot th,.. �:rn•'N!rn rt lt:t.h n - 111t1on' 11  lturJ'n �,, tllf·�· WCJ\1 1•1 1 111••1. 

ttt l r: fnct t.t' th"' tJOft!J•• d;ror vhid' l  .,.�, \-1 tl"l'\1 \It•� Vttl�H.,y ut'l l r· w•.• t vr. Th l r• 

"'"� t n<'lll<lf'<l tn Chnpt· ·r ) u r  tho.• I.UQlCI\:n C:; ltll' but. ' nn t  I n  Ct"' )JI.l'!' h ,  J1. olfttl 
<ltH.t•t'llll n•:ll ttmt, th l t'l  \oflltt !tnt n Ct·MJ'Ul"r V�·i<l'tl!l!l rtl•lU1l'<'ftk.nt >tll•l W! ll W> .c 

d·�lrtf!d trom r.hnptcr •; , i 

'." 
A•l•h"l!l11!�cn: (SI!t" nttllclll"d l.ht) 

. ' ' 

\ 

c �J J - culD'<� r· . . 

� w • •  'l'J.nd!!ll, Jl•, �' 
t.: :l . .  - .

· 

: 'l-: ,., · 
-1 j ' 

l•c· 
, ·  . . . ,'j ·-·;1' 

. ,. ( : . 
' : ! -, � 

' I ·  ' 

� 
_ _. 

"' - r 
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. ' 

· · .· ll ' 'sta 8J*q n11td ettel' ... dln« ., - t· �.:ntliti'!�) ft&Udirilf "''·- .···. 
c:l.<co

•
;T,I ':. iiiJliiOt Of; Old'ftnt )i1J'N pel'foi'MIIOO Oft lwlal' 0De!l'll�101ilt lli1:1���:,::t 

· I ha4 not 111ol�a...S tn rq lht or llt�t .. tbf tttfH\ 11 
unoertaSntt on \lilt apiooo...n �tv ,�. : :r �••• . . retucon I 

. lo� tt out "'" ttlllt. 1 t •• IIOIII!vhlt •tmftnt \llln tlio••� :s'I"\'C!lttcell\r, I lllts-lttd tbllt we do the analJNI U 1W 1atllllll"'* Ollrl'lnt: ICIFII re'l-• · · 
· torNnte H;!!JI\\l•u l)f 1t11 oau�•· .,.,.,.,.. tt WOilld. probftbl;y be unotu\ ,, 

to 11M lett •OliO' eat.JMto ot t'- l.lllltll'talntf Ia tl\ct lu .. t' •potP.M.l!ll HIM. on : 
· 0\&P tel'lt elt))et'lenoo 11111 \lM that 1D tMt atNtUOMl l�lel ' ' ' ' ' ' ' �"' ' 

;, ···�y ! ' ' 

�. Two atutltea thllt :t caD tbtnll ot rr«JflcaU.t IN· la) 
ot tile etr.ot ot WtOertalney, tn :l.war pOb>ftttJll on th •. Oftl'CI�ll'd o0111putailo11 .···.· . . .  ····.· ·· ot tile 1.11Kllnc etta pollltlon, J)llrlthllll'l.l' tttt 4ietande troll till! oi!!ltttr ot ; :: :  

.. the *lOft, encl (b) detot'III\MUon or tile!· etmt ot uncett,eiM;y tn  1un��r ' · �
. '· pot.nt:llll Otl the . etlJ)IIb1Ui,r o f  tM £CC to lbtelftt4t ttle equat10n11 l)t JIOt.!OI\ • ··'·'"•<''"" 

tro• thtot t t1110 it 111 . tn1tl11Uzttt pnor t.o '001 until 1tu1cHng ... vtth clld vt 
· · out lai'I!Jlng .l'llt!ll" u¢atll!a 1 auwe bc>th or WH w•ltt 11101114 be ll!Ul�ned 

., : �·. tile . Mat.!\ �t.lla .. 8z'!\nob. · l'l!l'l'lltpc YOQ eou14 tcr;.,_n.s on '· .H·.:.·.,,.,., 
tllftl ablf idd othe2'tl tMt l'llinn•t oocnarntt to •· · · ·· · . .  :-!!' 
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. ;., :�::::;:��=-��=-�·==1 �=�.ij:t::::� 
pl'l:llftll• in tM 11P8neroft �-,. IIW-"• a�J��ARCI, : WICI1tARf ard CO!!OiiQi./J 1 t'K'I•61h\ n would Jlnl'bllbl,y 'bit WOl'tbllllft:S. \o ,.,, 'llll liord a1nce 10 ���� . 
c:Htfentllt rrt>JOiel• alllf tentatift <:lftlelaal taft lletll We bei"'ln, dla.1'lq ftnd •tnce til• 01101' ft'ri.v fb1> tbl:lte .PUP •• L > ' 

� ' ' ·.
l ' ' I ' , 

='• 'l!Mtn . .,.. two pr..t.hruet � 'MII'ft JII'Orlltlll, 't!Otb ot vbieh ftelllLft · .
. tar8Wttnr fro• ac.. 10\U'Ge �t·nd to tM f:llletCI'l'aft t!OII,plt41'. OM of . . · 

. · 

· 

thot••• P-30, · b tb1t lat�I'Ml Dtlt• 'f I'OCIM tltllota,·.ai� tuceW eU.bt'r 1·:, .><··· ,· : ,�;;;�x by "'"' 111JUt .,.. tM JrXY' 01" hOII till-.. 1111 0 ... tbMIIi' � llPUllk �b!J > ' 

prol!ft'"• 1'-21· 'l'tMt tar�ttng couuu or U. �UII l'l'ft•tent . ttm• , 

·· . . ' ot-�1t1oD an4 tlll'M ���•nta ot ce.lta 'f Sa a IGolal bOriSODtul ·••· 
. : · O'l'!tft ceatoftd ciool'\Uftlta Qftto• . · · ··. :. ,;, .j';'.\ . . .. . · . : . 

. , 

• '> • 
·
' 

3· '1M otbl!!' proP"•, P-31, a) .� "*  �t-' f1'CIIIi'tblr �"'*• It h . 
· . to Jll"O'fldc< u. cup'lt11S" ot l�Q�U.twic tRIM:r\ tupu�� • •""""' to be 

·

··
· ·
·''' .,., 

ueeutecJ (ctM�ncf] 1n u.t. •te• 'bft ts ao OIJI!btliN" m th!t l!l"h ,to 

iJTpJt. �t1ng to tbla )!Opta 'fU Ulr lt':l! cll.teoU,Jo�� Of OO!Il"Mj lt 11 ; 
· · · ,· �llltbl• tt.r lila to '*" '\be n\1\111' nlnoel'd �· of thi'OII6b · ' '·' ... ,·.-,; .•. . tt  htt thOo""* to .do 10• 'Die tuoan ,... • ._... 

· · tl....ot•llftltton, 
· · • ,octlt loft wetor COIIIIiltlllfl or ·tht'W ...utt•• . or 11:10n . . · . 
: · . centctn<l . 1MI'Ua1 �lftl� ..,.eea, ••..t tbl> dant.lota , · .. tl • .  llhlch it ltt ,.,.;,,,y·'j; 

. , "-tm m tm IJ"a41C!ftft to _,..._ �,,,. to \��at · ... 'l'hn• . · eU deulll..- JrP.Cb1on, OOhl CJIIIUIU\Itt��. .'ltloM ft.ljOI!Iiil'b:S. pt'l:)ll'llli . dt!1'910"""IIt �WIN ta�t• JK>V, ·1� at. Ont tt• .:.?;.c>:,;-, 

,_. eon or Jll�mtli Dtt1• 'f \Qr.ttltl&. W •. Mill nwo 

· ... ·
· · t l�C!U��'•1uo;'nk. t.o· ..-�rt��• .tMt. tt �•. eU!IIillatfl •itlle:r 6\efrMbf.t �....._I'T'.t1 1»lta 'f 

, O'l ·  tan, n i�t 11\\' IUIHI'atal'ldln, tfla.'I·J � ... l•tlrtWilO..t

· ·

. 

, ,1ot'IN

.

ifdl •tl .. tel'ls.ftt�1�,--v•:ift,�'¢;' '""'' · ':·< •. · :. Wtillt Mft' 'ff!J')'· tft;. aat ·lttM tllan> 

.,. _ __..___ ____ ............ __ _ 
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_4 ' • ;; • . _ _  
-�- h>'-• 

�fllco� Spa.:�mu�··· .. ·�- ; 
·_ ,, . .,.,, . . 

• 

·. Cl4rnoflt ,-tatull <.a the 1M Ill'S en,im- wtsllel l'llutiot\ �t prc'bln f • 
.� . ' l ,  . '! J ' ' '�--� . . �· · 1. !hia ,...tlll:ll'!lndulll h tc>· ���t. tn .. I"'"Ult• ot a � 'briet 1n�•tlftlltiOh 

t r.to th• !ld�acy ..11· t.h>t l'M 0. �nt ht:potlL" \on fl.yetel!t'(ORI) ent•1��<� eilllbel . 
· . et�llt tol'l l.tt'l t .  l!r111rl,� • tPll ) 1 b.�>� IJ< ""'� on tf a llUttiJ•ne� btot..,,en thi'l . : 

f:! •ab• l •ll'J'ffl d&r:l<l!. �nil t:,.., t .:�>:-a l. ,..., � f."·"'·l .. t. <t�l 1'tOill t.tlot Y or :: exit! 
o:.r�m ml.turl•. t icr. l•>>� H h t.':nr'<� .  �.r ·  $Zt�.,..l u �m'lfl.f!ll only u· the ' l . ,_ , . . 
1tetl!f>nt. r!fVi n•• Lr •• tr.>" · l .  Oro<ht • n.� ,;�.,•,•J ""M:lon lll!�t. i.r. on, tht- c.n!\i 
>.'llH d<ttel'!n!n" u· , ,.,,.., ,  J 11 " -1 t :• J: h .r  •' • ! �·�,... m• "  t.r\111 P. l lllhll l  r"n"'"'' 

'l'h<- l"' ll t n  •tu.-.;Ucn !. ! oV(•lV(•<I L "''"" " '' "' ,.,,, tl'!let.lc.l. Pl'O�lu r•<•.l Mn \>t' .  
�lt.ll�ll �htd <tt l l  f � I  'H' Ml;t \h; " lt l  :", '  i r.t •polt!",.Mtt ")'�tit���t� to 1111�.<\ tnt tl . 

d'!•'i(I IO!l !htt'in.� a luMr l••r ll.nr lll'w'"-''1"'"' "' " I t  llntre lfOi't ot IIIMH1r�t1en . 
itt M<!l'U!U''J In ,. 1  �h••r ti�·· •· l•w··-·n,rt l>toa-1\llllto or m)lt,I!U�I' prc>�n•m •. · � 
I!IJ!f'<! ll'tt!' clmntt" mrut. fl"-•.lu"nt.w �>•'��•'�"" �" t •  tbe aod;ltilon ot ghtbill ��� 
�M i.t.ton itldi<:!'lt•">rlil on the coek,pl t •bu•.ntoet�l'4. .Tj;, .

· 
· ' 

. 

· 

. :�. In .nttnrrl\r_y-, th.-, �C �('»l"'l!t1«Ut! i .,  ,._ ·-"M t  rro1wtbl7 m.w ttnd gro,_;ftJ :t'U'"OfJ�• 

tllll't",\ c:otn l"'t o<'l'l'f"lOV'!<) !ln<l N•rMlnl.v h :'-'�fld-.nt �Witit1eftt tcn ('XI !ttn 

rtp:ht new t" •'�' '·"'··Uflh " rmni!!'H<l'r.Y t'""l ; ! l'<'•·r.t ror eey I!I(Y.ll f� cntlol'l t.o 
· 

RpllC:':!C:n:lft ttyt t.i-11111 ,  llorl< .1.1� nnw td::ot h•'-Uatc-<! to, d'!'ftlop th<!M pl'�ce� ·. duJ'Itll in deU\U. . . . i . ' I . " ' •  

, ' \ -,' . ", . . 
. 

. 

G. 'l'M 

.

"we o r  t.h i $  llt"!'IO ,h,,.t r:llu' t:; t¢0!" t'>lt· e. ltgn)�.'lld·
·
.
· 

.
. t!l· .rd.

· 
. t
· 
tt<> 

.

. ·r� ill·.· no no

. 

( .· Lii.t!d ror �� tl) "'ad Ill\;' !urtl\<'r "'"���o:; ror J'CUZ' CWIUUilt\C.!�nt., � . . . . .. . . . . , ; i r  
. • . 

. · . 

ll ,  ·n, •. , P�bl"J't · 
' I ' '  " · J'Qt· solll'!l t li!W' • a )"'1�•r or mol'>!< , )'1 l<llt t:�w •nd ril#.!bt' Con tl'f'l paoplt! 

have l>Mn I!OMCil'M<i .Ht'lt th� �n�IM r;l"f'M1 C:l!llt.ton ltRI!t 'P'"\' t <1•>d 1.1 Ci lll;lb 

· !!tit' tor !1 IIII M I Ott abort !l l h:•a t tcm, l t  '1111!' rdtc ihll t'\t.lill< .:o�w tt!10uld 110!! . 

llblr:- to � llfl'•r ·, t!-� �' l ' ' l '• t. l N• •l"<l ' " �"' : r{>f>-!" t><:'!;ltm f.I:{J�M•-n!.ly of Jlof:C. · 
Vh<!l'l". ractu>Il lc ! n•b!ll t•n{J l<! <l .. :' tn:t iNI l•·· r•'•!T'"'f i on l� IIYU ll.ltl�l" v h  trtlb• 

· · 
l!ll't'l'y. 'Ult•o ,.:'\!lur1pt.' <>n ''�'� �  "-ld" "" ' "  co r,•l<:l\ tn ·P>IIIl"( n�'I Mt c:Otnt!l•nl <'o• ' ' '  

. t tort �'l!l lllll'" IUt ! n  l':'C.X •�n · •. i o•t (>f ' �  :-;;�t. t.�.,..t t•t<� �\iMlll., lti!'� 1�� 
r"tl<'l•en the �·VIm� llrlil �•>il>t M �('�(! 1\<l\"1 . .::. 1ft Mt'Wt'l\' lO ' und 15 �ondl• • 

,tt, l,..M·t nil" rorl t�l " tt''l"'P�· to il!!;>l"WII' t.lltll o� M�blllty wnu md•. . ..,,,.ty t11t

.

li ;n

.

�tt· durtn�t. •t I.M-t' (r.nlltW/1 ). "" .. :viu• ,!it 

.
. }ll'll<' 

.
... 1� H

.
·
. 
V..tt: ,..,u,, .. ,.�,,., 

. 
• 

th•• t �oftlt'! .IIICIIM her p-:-ovtd...t l'O!' vnr d':v 1 1!1"  d.ut�t etllii!rp. 1.rh� Ql,�tJ'<'In! e 'IUI<�r.t\Jl.t{GM) !"' Llm.,., • .  tt wnc oo�l"l t'hl t. tht> !)'NN'lt �t1ttllftl, �eut'i �i1UH 
tn lllhti<ln ll'bol't w l th m• 'tet\.1!11 •\Yllt."!!l'· 1'1Uu�. 'ft!i't l'writt. t•rr.Md ilo�<tn t�nd 

CM "'t t.  giv-rt U\<' 'I<'� 1 N>  i tt'a: >Jt' <1<l\.t!b),!d,itr telM ��tl�l !Jubatttu� 

-�"· ::· , "\\ 1' . ' �-
i !  i 

. · S., I.U. fo�tV.�.t 8.MJJ 'R�(III.Itf, en Jkt P..,,mJ Sn;,.�,l ��-
. " 
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, ' i :  

, .  
·

. : ·  . .  ·.<.jr!;.,:·�r::l�.�H · ;,� : .. , :  ·�:·; '· . .  ·;�('>',; ;./ �'·�'.> ' ' - . ' . 
. , - ' • - , :-' , , - ,  , 

·
- - :'>, ·.· - - - . -�- � - ' I  . 

.. , . .•.. ,·.,·· ..•• AJtt ll l8(l�''t/ pn•c:'lbly with �-h•• h�l:- ot MIT • .  Md- f'Mil1tton wnl'll t�C>t 

.··. avnil#Plo. tot' tl111l. »Ul'J>Ohq emf tet't<ntl:y Ken Cox (a&e);' h1111 tl.\kcn lltl�pfl to .
. 

• 

··: obta�· lllio1fltan<te •t . Ol'lllllian·. llt:!l:tlitn� 1.he1 r h,y'brid · .•�t.llilllation t'lloUHy • 1 · '  :·. ,.  <' . ·  . " . . . •  
. 

. : . ,  . .  · :. ' : : :tA�·� · •
·
··

· . .  · · . . . · ... - �  ;',..: :. ·· . ri.tsbt Ccilitrel!r 'MPAn •nd O&CD ll!!'O.Pl .. . . · • , 
, . revie� ·till!' at ct•t1ntq 'toi!W �ehtati"" 11nyc or 

· · ·  

uJing the toJcillting 'clellil!n 1.11 aCIIe 'cletail.) ater) • pocoible ohllnsPa · 
to llpetec:r��tt l!llltetnll Vt!l'P dlllouan�l 'lllllcl\ Vt>i lll.tlMttil,Y olim : nnt� ��� not. · 
prea•ntly juatlt1abl"• '1'\P;y tn�lndlld thiLaddiiton ot .noev t.OC OOKY dl tlplny s . auch !lll ,let l'!l te  TIIIU�llll' (un indl .:!llt; oa or tM elttent Of RllS ,Jut aetlVI tt) ·· 

anrl/or thft adrllt t tn . o1' rt l 1·�et rcadtmt or 6illlbo.l JIOolt'lon in thu o�!lpl t, · ,  • 
'l'!le ltlttol' \IOIIld b" J>)'(\V !dcorl thro\Wfl •tr.r or the exiut,in� Kimbnl •1np:lo -
!lensing J10tcnt10100tl!l' 01:' by n CO!JIIll"t"l,y 2'\.'<ltUI!liant to:v\atem. Tha N  wnr• .nl.oo · ' 

". · 
. n q1mnt.lr.10 or wh«'thl!!r n·�" cookp:ft hdl.l!lltorl would 'lmi. hl!lldl!d or. 1:1' Olthtiun indieat.ot'll Clt\Ulll 'be. uu..t »u•.oh n� th" crnc11 potnttl'. wMeh ir. rtlrMd.Y :r<lquirod 

for utapllly or !'nl"'tll'11 nn<l l...'\ t.rt'ltl wll.OC!l.t1 in tlilo :ll!iaao or th•! ml.osion or 
th�t :F'Ml nMrlll!'a "'Il\ I ch 111'0 a lou uc� to dillpla)- atti t\tde �rrol" ttn•l/ot: · 

, attitude rates, . . . . . •. �:,ddi-' , ,:_, ' '  .. 
6' · fitt.!����:£�trc�X �1;/��!.!:·:��s!;; dt���:[r dr.}mn,un.i' on how · _, · 

tar into the Dc:!acont b:rnking phll llf' or t� m1s1111)n we· �ll\'t! [!Ottt>Jh . 
. · 

. 
. ' 

. 

' 
. ' • :  ·;. i :  . .  ' . ' . 

a ,  l!:ll:rly in dP.reent, vtwn the n tt•1n t '  on ill rel!ltivel;y non-tlmc 
tharfl are t.\10 �choolr. ot' t.hnught . on.- 1 � .  11h11n thtt , l:t�ht C()!ll<�t- on, t.hr crnw -· . 
1/0t!.l•l •l<'l n<.lth 1 n;:r tlft!ll\:•ll!ttel;, • .  l1' ht" ''1Jl>l oo gilllbhlB �:ro trol;y runnl.ll�; awny 

· tt)fl \tttvnln!� roml'nt;,l �<on lot .••vrmtu10lls t'lfllC�!,\ thf! cnpabll.i t.y or th•• RCS t-o 

· m lnfll ln n t.tlt .u•h! rul't th" "JI"C"<:rul't ·••m\•i 'bc:gin to , rtit.t11, Givtm thlo 
. .  "el!eon-·l Ntf / th(> cl'<!w Wtml<J tlllllll•dJ att:l .. � 11v! tch . to 'litnnlinl t.hl'O�tll'l Ct:>Jott'(>l� · . 

rl:ro:rp.t ne thrur. �  t.o 1<11> 11htc:h I s  wHh t l' t.h� cnpo�\\illty;or the! l1C!l ttl l!f<int.n ln 

lltl.1tUr1�, !ltld vould •l il!nble th•� gl m'h!ll rlrlvt'! 1110t.ort1� ' An llbort 110iild 1� · 

· 

· 
· Mceull�ry • . lt th·� gl•nl>nl.1 ue t'l'o-tcn or \larking eorl't!ctl.y (f'!llnc Hfl.l tt. · ·- . 

indlrnUon) t.hl'l ml.lllllon pltAn<> wo•1l<l lw• �ontlnueti, · '111� alt.ernn t.!' prnpolltll · 
h thnt th•· �:r•!ll 110\llol tl'lmlldlntrl.,y ll<!•• cttvn t.l' thil gjmbnl drlve llll)tOr•• vtwn f • 

' J il� llehl. �����c- � n\1 1\M ll>�'l l t  <u'\vLc• ft·om t,hr �round nil' to th�> nl t untlc•n, .. · It. ��ns ri'H th11 t till �'< m t >�ht T"'.rntl l c.mt t nu t ng on to : t.h�>- l»nd i nlf.  wi th t d.thor : .  

' .  .- · . , ,  

· fl'o1:N\ 01• ntn nw,y. glmb'lln t r  oul'£id•'llt ROO f>l'O'Ill!lloltti 111111 nwt!.lnl•lt! to · 
provide nll w•co:<4r;ttrv l'l t.ft twlt• nnd ,;teorl ng ccmtrol ,vttli rio .t\tl'thl"r mo'�tllt-ilt.>;�'V� 
or thn l'l:ffi tm�,t11'<t> �!mllllls . {or t:OIWIII' , t.hir> IIOull.\ ��-et�IH to tu a l'!!tptlbt L't.j :_:;;�;,��£': 
on tht1 p;J'tllll\rl t>r P"t'tl l •·tlna ll1l"<ltln<:y <II' t� tlCfl pl'O]Ib1lttnt tl\l"(>lllth the , l'N1t< ;, 
M thl• lul\'lr ''l*'l'l\\ I I'll)• )  I t  tl� (1.1'<11111'1 •lct:ct.rmlnttll ttil)t, tho fu t 1urt\ lllll. ln · · 

thn wnrnlllfl � l l'llU ! hy M �J·Jl('�ll>t tt, thll' eimWltl, thuy:�tltrl lllrh•h�t! :t'tl• · 

' < '.'·''·'' '"'� 
QCttWHntt thCfll liii!IW!dllltt•ly, ' .· ; r ; ; ' ' , . . \_; . _, ' · 

,, <' ·- , ,  .:.t .jJ:{ . ' 

� -.. 

. 
·; • I 

. .  · , 

t -- · I 
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'-· c.,', MU· . Sotal11nte '.the etta�� ot "''·����:-��:�i�:!!�:!:c( upertenainlf on • grou� i*'8etl ntt or. t.oo ! _ • , Pro'belb� the: PU'Illlltt11e2' Cit mor.t 1ntc>�at Vl.U _)e _ : 111Cll'P.610 ln clolt!\ V . 
!!OIIt 111 the lllt400UJ:'8e Ottneat101l .. lll!tm'l'tl l'CIIIllti� f'rcllt 1\ d lll�rnod TF.I. . - _· 

. ' . . - .:� -
-
·.:. · '. .  '. - . . ' !._  : · . ..:·.:. . .. :. ' :: •. ' - ' ,· ·- • /-'·;·. :i:· !' -: ; .: • ' , ·· : d. · MFB arlti/ot- GPB :- lvall�)t.o the err.<lt 01' 4e$2'ad0d tllFN po.•t'formncr 

. 

we an now exper1t!K!1ng on ground �u1to1'1nti. or th+· df!'Rcent t\nd ano•mt. ' 

powered tli&ht phnsea ot thn ltamr l4nding llhaion
t
tor pu�-:pc.ses or ad>tiaine 

the · c:rev of gui•lanco oystem ;pcrrorwnJc-, and need tci>r aVitoh(lver. 

4 . ' Ptt�ps you dati �htnkot ·LiO� otlt(!r ttlinga t;J�� b:r thio : ai tal�titm 
and eould aug�est additiOMl ctudi.:.a. Alr:o, t J1111)ha-re indlentnd the ._ -�·> 
wrons· lnn:b and anewne you -wiU eol'reet · that •. - AI! flu'. u completion dnte;J-:i 

, , . are concerned�·� I c1on• t think .thin · .I.B real urgent• ptcwe.,...r, perh�ps sont!'lf . • 
· . prelilllinary results could bo Jlllldc ovn ll.able 11\lfflc�ent to knov i f  w . _- -

l'fla:IJ,y_ have n prol1le111 or not. . I' 111 not ao cure � clo but thrr,. s�ern� to 'be 

_ jiiii!'C'7gi'nw1ng in none quutllrS····-Fron'll.Y, foBFN J)4jorrotlllllMl" is turn•rte _, , out to be oubatantl.a3.4' bettttl' than I ever oltpf!c1;e4i • eouple ot jeara nt�o , "he�� I�:'"'' bad· U&tb1n8 1t11 use� 
I 
r ·: ''. . · .:r· ' : • · . 

,, , . '"<.;T 
' ��.·� . ;�cuL\-> • .  

-.. -�f:c·i:·;' .. �:;;:��ft.�-�:_:·: - >. - -· · · .<� · : - - � · f: ·· ·· 
- <�-;,,t��hed lht) · -._ '-;.-_.. .· .. , 2;, n ,  _ 

-
·_ - -'�brt:t.· · -··• . •.• _· : . _ - - , i r .· . . _ _  . !  . · · 

_: ·:;1 ' ,, 
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Memorandum .. . . . . (./ru · . , · 18/Chl•t, 111abt l�rt Dhte1on 

• 

• 
\ ....... . -\ 

· ' . . 

001 'lA/C. c. ICrlltt ,  h, 'ltfr/8, p, Mlnn '11,/J, J, V1111UII 

\ .  

i .... � ... 
.. : '  ( .� ' . : . 

' . 

• . i '  
• f-

· . (._ ,  
, ,  

-1 ' . 

i '  I I .  
I . . 
! • 
i ' ' 

: .  :\'{'; r ·t: � ., 
' · ' ! 

! ' jl · ! '  ·� 
IIASA· M•nntd Spw.ttrall Ctnlr •  . . MilliOn flltMICI& I ����''''A '�''''·• ;,', 

DATil: OCT 2 fi 1967 
67-nc-�rrr 
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' • .'. I 
��� underUI!Ied r.tpreeentathll !)t 'be Clllidanat and Control Dlvlulon · ot MBC and the Mu�ac:hu•etta lnttitute ot �t'hi'IOlC!p,y :onc:ur in !!ert.l fyl np, that 11ole une or a Progrq ,.nal,yser COIIeo1t (PAC) 1 othrN! Be known u n CON rope ' Bimulntor, 11nd Apollo IJliiC.Cil'lft COJIIPU�I' Jll'<>"l'IIIIIA RR"I!IIIl>l<!d on 

tftpe to!' 1.1J)ut to tbtJRr devia., h adtquett lnd eutrtclunt tH fl l �.h t  ver1t1aattl)n tnd val tdn tion ot IJI.�tcio.tt 0011Q1uter JII'O(!rllraa 1 n l t "' "  o r  " II¥  uae at 1111 at the 'actunl core rope ltiiOI'.V IIOdultl to be unod In fl l l(h t. ,  

'l'hle I'II!IIIOI'IIldwa lt  tor pu'J101e1 ot· tha Fl. !  slit Jlaad1nt!u Revil!w, 

Illet.l'WIII!ntn tton Laboratory Ml•aacbusetto Xnatttute ot 

feoiUiolos.y • 
· 

' i .  
I 

I 
Robert X. diii'dlnar 
Chief, Ou!danct and Control 

lli'¥111on 
NBC, 1WSA 

. i 
h· ! 

· _ : SG l :  .. -• •  
I 

i • 
I 

I • ·  I ,  
' -�·. . ... , ··n- .. 

i i 
i 

.... , 
. .  ---.. ,_., ...... -

��-

---------------
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UNIT£0 STATU OOVP.P.NM£NT 

Memorandum 

FM/Deputr Ctlf.et 

NASA • "�nnod Spacecraft c..t.r ,, 
! ; Mlnloft Pllnnlna • . Antlyala 111vta1on ' 

I ' ! · 
i '  ! '  

IU.J&CT: I111111141ate zoeatart ot the !JJIIS eqtne un4t.r J10D aontrul · 

! 
l .  'l'h! 8 1111!1110 h in :rtapon11e \o ,your queatton 11 to who thor thor• 
11u an,ythlnR ln the a:pececl'ltt cOtftPilt.ezo thllt Would prewnt attt'!mpt. 
1nr. to restart thll BPS engtnt'! 1r.·od ittttO:ty it tt shut dol-ln prP.mnt.urely 
tor some reuon, I p! llt'!<i t!Ua qu .. tlon on to the Gul.tlancc and Pcrrorllllt nce Drench (MPAD) , 'I"" totlo;d M I)Ol'l8ftphll 11re quoted almost 
verba t lm mm Rick Bobln ' r.upon•"• 

1 
:2 ,  During an BPS burn, tr the> dolta V 1110nitor program of tht'! CMC detects ths t the acC!IllilulatP.d vcl.oeJ.ty falls below 0 , 64  ���etcrs per 
second t'or a t  least two computer cycles ( i . e , ;  2 to 4 aeconde ) ,  it 
doee the following: · I · 

• ) I 
ttrminatto the lnr.l� On co�aand 

···.t' 

� tt, b )  llll intsina V
I! 

CO!IIPUtatlons 

. ' 
\ .  

. 
,I 
l· ·  :: · 

i 
.. w ... 

c )  d i splays 59·59 on the tsKY (Rl) 
d )  turns orr the TVC DAP � ' 

\_ ' e )  turn:� on the !ICS DAP 
f) recyclus to time-of-ignition minus 5· seconds ( �I�5 ) in the 
thruat program, co.nd starts counting down 1 
s)  

h )  

1 )  

aeka for Engine On enable �h&llh 11 st. ,len wi th en "entoer" 
I ' 

COIIUMntll thl! BPS on It 'I'P'I•O (and no BOonerl ) 

i I '  switches from RCS �p to TVC DAP 

i 

At thia point the delt� V monitor 11hoak11 accel�rution • �o 1 n  nnd lt' ·"I 

thfl thl'Utl t io Olo l t  W I  1l. F.O 1' 1 �ht 011 l.h!'OUIJI\ thtt PI'Ot11'1tm I it tht'! 

t.ht·uut in otil� too low to pn aa.  th11 0,61. llk'tctrl Jlll f' ""coflll ta�:t i t  
recycles agftin 1 1  previously deao:r1bed, i .  

' - . ;  
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C f� :  
CF lp, Krft!IW'r cr.:::./c. c ,  't'ho111.,11 tll./0. M. Ll\\o 

K .  s .  Kl�ln�nee�t 
J'l"j.•/A. Cohf.!n l'M/0. P:, �yMrd · 
FA/C. c. krolrt., Jr. 

S ,  A ,  SJobt!!'l 
C ,  C, Cr! tzOII 
R .  Q, Ror(' t'C/J. n. !too� 

E. o. ltl'nna 
[), Jl, Owen11 
I>, B, l"' nd ley 

'fC2/J. W, Roach }'Cj/A. n. Aldl'ich 
FC5/C. B, Ph rlte:r J, s .. Lle'lffll�n 

a .  s.  t.unnt-y 
C, E, Chn r h.•llvorth 
p, c. llhnrt�r . J, c .  'llo"tlelt 

K. 1), RN•d . FL/J, tl. lfammcl!. 

FU/L. C. tll.nn" l tl'l ,..;c.J;l. C' .  Stok�tl 

T. r. G i bson, Jr. 

L. A ,  f'ry FM/,t. P, ltty.•r 

('!, R .  IIUsn 

M. V, J"nlttns 
OOJ/J. }', Bt'yn nt. 

· J, R, Ourli'!Y 

E. D, fl.u1'1'al'l 

I"M: HW'l'lndall , Jr. : pJ 

' . . i I 
nnlt/R .  P. l'l'lrtotn · 

FM.1/ll• ;:., W•:l.o.�'· �l(J/R, K, lrnt11l 
Mf/S, P. Mlnn • .  

R ,  o, Nolll<.tll . 
n./Bnneh .Ch!.et'l ' 

l I 
il· 
I t 
! :  ' 

• i :  
I i � I i i  i l :  
i -, .  ! j  
! 
i 
i 

I 
i 
! :  
! ·  ! 

I 
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UNITID STATU OOYilNMINT 

Memorandum • •  
. .  \...·· · 

I lA/DiteotA:w ot l'll&bt Operat1oa1 

': IICII t I'M/�JIIl� Chief 
� 

' ; , i 

· ,: 

*" a'baut til radar nlldea¥OUI data paoeeaatq i 
, I 

1. '1'h11 note 1a in anaver to eo- ttuel\loal � 1olot'Obled on the 'Oottoll 
ot -.r LM :r.dar Ob1enatton1 .. ., (6'r-IM-'l\o8l.), '!bu. alllil4 it then 111 ar� 
a11100thi118 Pl'OC:e .. on the LM ra46r cl.!•ta prtor • lta. 111Plt to tht apace• 
eratt eo��PUt..r. � Wlderatan41na b that there 11 liCit. 'l'hlt 11, vhen 
the eCI!QlUter vante 1 t ,  it l'Qo4a � ,..,.,� rate Hliater allll the 
all81ot cru•a, In prtnotple, thia h the 1ue 11 it 'lla1 tor Oell1n1 , vaen ' t  

· itt Ot eour•e
t. 

there i s  a check to coafll'll that theft 11 tncnr lock-on, 
the 1o-eaUed dati 8004" ei,nel traa radar to ocapater, 

2. Internal edittns 11 eonaiderably .,re OOIIW!l1oatl4, Ptrat ot aU, a (aide lobe ) check ia mde to eee that the ndar •1181•1 .. lured an within 

3° ot thoae expect"d by the COI!IfJUt.r 'baa� oa the .lUI'I'Int 1tlte ftetor. 
It, e1thtu• or the ancl•• i'IIU outct4e tilta )0 oheak, aU ot the 4ata 11 1'1• 
Jeote4, however, the crev h in.toiw�Kl ot cthe altuatiOD &114 11 llftD the 

oppc)rtuni ty to oonrride end toree ee<!eptaDCe ot tho data, ReJeat10D or 
acceptance or the data involves all tour pleeea or tntor.tion···�, 
J'll718e rate, and the tvo anslee·-·eiiiUltaDtOU.a:b-1 that 11, :you GaiiiiDt II• 

leet1vel,y UBI C:OliQlOnenta Of the total obHJ'WitiOD laldf.Yf.dua�, 

3·  'Die next data check wtthln the CCIIIJI'Itel' 1a 'Oued on the aha• in thll 
etate �ctora reaultins trom the proo.satnc or thea• obaervat1on1, !bit 
proo.tatng h done on each indlvidue� 'lQI,POnent ot tM o'blervation-zoaliii, 
range rate and each or tiM! two •1181•a--.. n4 ln •ch eaae a teat 11 ada to 
'" it the ctmnge in either poeition or ftloo1t7 11 P'lllter thin 110M Pft• 
eet limit. It it exceeds thta lildt ,  the eQ�pUtll' 1top1 and preaanta tht 
crew the opt�on ot overriding the eOIQJlllter and foroilll aacepteraae ot the 
new solution. He n111t mke thb deoh1on baled on l:'ltber limited SDlonaa• 
tlon and, or course , .vtU ha� nowhere near the •kill ot our h1shl,y •:&:A� 
eielised RTCC Date Select �ople with their IBCD1t1etnt �tation and 
dieplay capability, Aa th .. runotlftt or radar date proc.\eaae4 grove v1th t1•, 
the weil!ht given new th\t'l ill d"ol'f!Ut>d IIUblltlntta� ·. and I vou14 'be A\11'• 

· 

priaed it IIlLlCh 4ata 11 reJectfld by this e41ti118 ��� tile radal' I!IIM'I IPt • 

4 .  All in oo Jmf!Y other nrau, it 18 aurprbtnc to dheoonr hclv 111l1te4 tile 
anelyaill and Juatitieation i o  tor the apeo1r1o prograa to�lation ve hive. 

:Rovev@r, vhen :yoou cor.oider the large llllllber or 41ttel'lnt lllY1R&t1on JII'O• 
ceaaee 1n work I •uppoioe we ehould not 'bll lllrpl'Uedo ' All &'lrtlal. lot ot the 

' • 
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• • • 
•.. ...,. ·� . ' ,, • 

etrort lut.el,y hau OO..n upcnt. on utt11101t1r 8 qll811 t.,y and tlct.ctlll! nu�1 how to 
uae attxtant and l'l!ticJ.e dntlt tor �nd�IIVOIUI navipt.lon. how to uuc VliF 

data. hov to u11e teleocope data tor earth landllllrk traekinp,··both lll'l>und 
the earth and IIIOOn•-and, of I!Oilrae, there ia eont.lnu:ll'\8 foN'K orbit deter• 
111lnaUon bualneaa. Enc:h or theae is a •Jor etrort and we have veey tew 

· �ople eapable or doing thill work. 
· 

. 

5 .  Ot eourne, hO!!II!thin.< elae th11t. ln.-reuea the complexity or thl" LM 
nndetvou:: ratlar prncror. i np;  trt>merldously--andt untbl'tul'llltely, in 11 very 
unreoolved way rlgh t. no..,�- t s  the hu� l t,.,se or the r<mo.leevoua radnr li ngle 
b1M�a which nppnJ•ent.� a r.- an cxt.!'<'l!ll•ly COftiPlicattld tuncUon or thl" 
orlentn t lon o! tM radar antcnM ott lX��alght . A.HI!I!Il'h' hAve bl!en mode 
to model the biaae� in the apiH'ecrnrt co!IQ)Utllr progl'lltn and est 11111 te thl.'tn 

in "'"l tlme, along wi t.h rtetCl:rmtni"'" :•tate 'tl"ctora , 'lbcott 1110deltl ar.
alrnost cortn l nly tn error 11n<l ac.-tu" 1 n1dsr �rtormance data 11! very l1m1 ted 

a nd  of poor quality ,  ltf .lnclhll\ t l on (•ver thtt put y.ar and a halt hu boen 
to eliminate thin pnrt or the Pl'l:.>ct>ar, lng which toraea ua to do a 9X9 aolu· 
tion as opposed to a 6X6. I ' m  atrsid it nny screw up the whole buo1neaa , 
unfortunately, I haw not bf'en able tc1 prove thio h 11 wta thing to do so 

�; rar, eapeeial� from a ntnndpoint or delteLJo:t� : 
Pt»> v. 

-
Ho·.-rd w. '1'1ndaU, Jr. 

Enaloau" 

CCI 

(See ettaeb@d llat) 
,, ... 
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JJNIITI:n ITATIS OOVIllNMINT 
•Ji !Memorandum . - �-

· nOM t . · 
' . 

, ·  

�t........:: ... ""1.:.,. : · . .  \ . ... · � · ;: \ ··:-, . . . <� . . '"!f .,.,,pl.._, · WI .-I � ' -. . ' -• l . . . 
1. ·I learned ao���ethln& the othv day • 'bc*t hciv the LIC aoii,P1 ter 

. usee :rendetvoue ftd•u• data that b dlftereft� thaft % thCNI!ht. It 
Md been 11\Y lll\derataftdin(!, and I thir\k .,.t other J)tiople 1 a teo ,  

that rendezvoua radar .)baennttona v-ere o'bta lntd aa4 proeeaaed 
by the ec.mputer Y!V&'ey 60 aeeoma. In r.et, there 1111 lleen 1011111 
eoneem that perhlpt that 11 not m�oDt •IIOUAA• · WeU, 1t tuma 
out thllt. the ttr.ll! between ·)bterftttollll 11 probabl.Y 1litore like lt 
mi_nutea. What aotul!ll� tappene l8 t�eC���pUt.r obtains uft obeer. 
n�ton fl'om the l'ltdar and Jll'Oe•••u tt tt.e. , l'edet•ftlinea the 
DJ."'C.e.e1'!1ft atllte veetor) . ntts �otnlng taltfil abOut 15 aeeonds . 
Onee proce�u1ng is completed, �n tnt�l timer ie let 1n the 
computer to obtain thl' u.xt obaol'Yation ona minute tro111 that ttme. 
In �� �  eaoee, 1 t vat te tveD lobf!er tt �o. other hi Slier p:r�ori ty 
task 1B undeJ'VI\Y. '1 

i 

2. In add 1 t ion to red•1eing the ai"'Wlt or radlll' data uaed durlng 
� m1�cion, proeeestng in thie way �nte the orev from us ing 
the eomruter obtal�a radRr obeerv8t �ons 1n thoir blo� oompu. 
tatione as eo�niently 11.11 th<!'Y did o>n Gelll1nt . On Oellin1 1  you 
Neall, obaorvation� 11era obtained a m  ntored 1n computer mmory 
exactly once per minutE> vhtch allove<l the crew to read tht!lll ou.t 
at tht> l r  o::on'Yt!nience and be aun that they were Obtained at 
precioely 6o oeoond intervala • a co�enieut delta t to uae in 
their 'blleku.p COIIIPUta'tion. j • ' 
::; ,  'lblo rMmo 1M Junt to Jlll 88 on thiB cUacoveey to jou. It i s  
net our current intention to chn�e thte rros:ram, although I 
�up:porc 1 t \IOuld Mve bt!Pn ni ct l f  "" cou� . 

· 

_..;.......--&. �C.u,· Jr. 

! 
AddNUnCI'I (See nttaehed list) 

' · I .. 
·' ' i 

1 '  , . ?..'·i· . ' 
. . . 

I 
I . .. ,_ 

' . . 
.

. _. 
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�TIOMAL AERONAUTIC�; ,\NO SPACE ADMINISTRATION 
.W..EO �:lCII.vt CtNTtll 

� ,.,.. noll 

' '  
. .  .. ' 

·
. � ..  . J ,., · :··�, -('<· <' � . -

1lbnb Mtrio.a. IOoJcwm ��'ita· :: 
S])aee Di'r111on · · . · · . ,;._. · • /';·" · '  

li214 Lamloo4 lev' "" . ; .:. ' ; ? ' 
; llowDe1, 'Oil�- go:2U- . :. · ·� · · . . . ' 

Attent1on1 . L L ��� ' : 

• 
· OCT 1 9  e87 

� ...................... ______________ comO!ooooo74 
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- \ ' 
· _,.., 

' ' ·., . ' 
NATIONAl AERONAUTIC$ AND SPACE. ADMII�ISTRArtON MA NNtD UI\CICANT C:lMTtlt ' 

OC:T 1 9  �7 ' -, IR� t Chief, A»oU'!I Data l'fiorl'J Coo1'1! 111Uicn 
" 8UliJEc1': . ' !lucent pba" to be t144tt • � A.Pollo Nbt1on �ohni•llll'a �It • 

\ \ · ' ". ,· • ' " . i 

i '  'mW l'Peentl,y CO!Qltte4 the attetbt4 .,_. to be added into tho appropriate vaoan� tn tPie .\»0\2° •••tOA l'tolultquoa 400\tmnt I 1e1111 10\1 :rec:entl,y, A• 11111 tM ... fQr "* ot.btr 111111on :phllnt�a, thll Reotton on lleaoPnt •• dollit HMatt� W!thotlt »vt1c.-iJIII· tion by other tAa11 'mW J112'10DIIIIlo Aoool'«&lll.Y, : :r tx:peot it wtll be 1110dtr1e4 lllbltantia� 'btfbtt 1t 'IIIOQIIU II work1AI1, OOntiaura. 
t1on oontZ'Ollad 4oou.tat. ; t ' i', .,_,, 0 \ . .  ' ,, 

' , . · 
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• 

OCT 1 9  IS67 

' ' 'l!IW I'I'Oftlltl,y cOII;Plotftll tM atwbel\ e!la»ttl' to 'btl a4de4 into th<-
appropriate vacano;, 1n tile � IC1U101l �clll11qllea documPnt I 
aent 101& l'f!oellt� • .  Ae •• tbt 111M tel' tN otluu• 1111n1on phll ftfll111 
tbh aeotton on D&so�nt •• 40De •• ... t� w1t!!Out partiolJ'Il• 
t10D 'by otliGJ' than ft peJ'IOI� AC!eor4�1 % upeot lt Will 
be 111041t1e4 au'bnant1a1l,y 'betwe n lllna • a worlttq, tonti(!IU'a• 
tton controlled dOOWIIII'At .  

' •  ' 
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UNITED &TATES OOVERNMI!NT 
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> 

•' . 

ro 
· T t. .. � Uat llr•low • ' ,. �.llj!- ·: Do\'11&: OCT l !\ 1967 · · 

· 
. . 

. .  .
·

' . . \ .. .· . . . ·. : . : .J: : 6T-PA-� :· . 

'aclf t.:'PA/Cht�� �Uo nat- PriOrt\tCoord�ti�.lf�t> · , . 
_.� . 

-

- , -- - . 
. 

. ;� · . · - -
-

, - - , - ·_ :_ .-�- �-��: __ � =>Jr- -·--_ - _ _ 
-

suaJW(m • Firat ••ttnc ot tbtt Descent !'tla.8e ICleatOil faOhatquee Yorltill8 Qro�q� 

' ·: -' . . ' . . 
. . 

' ! . ' f< 

- \ 
\ \ 

1. 'DI1s �1110 ta to nqueat � pa!'tlelPlttoa: 1n the detailed deftlop.. . 
mnt or tltf'l A!lOllo Miaaton 'lleehlliquea fW \be be'eeeat phase ot the 
lwlar l.llnding lllieaion. \ie a!'\1 setttna up • ••U 'IIOZ'lt1ng sroup of tile 
follov1ng COIIIP0111 t1on to do till. c Jobt : • 

MPAD 

:rlight Cl'\.>V 

FCSD 
J'CD 
lSD 
O&C '  

'IRW 

ASPO 

- ·! ,  

Flo.)l'! l!cnDett� Ohalb.n. 
l'lt t.� Cotn'l!l.4 
�ul Kn�•r 
Phil ShatfW 
'ftlll IJU1con 
�ll �. 
Bob !Cldd . 
B1ll 'r1D4all ' . 

2 .  �e first meettn� wtll be held on Octo'oer ·�l., :1.967, in 11\Y Office 
{lluildinEl 30, R00111 3068) at 9:00 a.a. 1'be purpose of this meeting will 
be to review and propOse modif1catt0111 •• neceuar,r to the llttaclted 
doau���ent prepared bv 'l!IW. It 1!1 antletpated ·thftt after several such 
meetings �··e ove:n� ll oreret1onnl los1e vtU haw been eatabl111hed and 
documentl'<l · 111 suf'tieient detaU •Del aecuraey··to permit vtdor diatribu· , 
tion and .oOIIIIII8nt. Right nov, t�. tt eaeu; deairable to keep the f 
size of tht11 working 8J'OU'P aa nubll aa poeaibl.e, HO'IM'ftr, 1f. you want · 

to bring additional pe"'pl• troa your orpn1Bat1on, teel hee to do eo, 

Enc:losllr(l 

�:165--{�dcu.- . . •· 
· 

. 
Jro-" w.;. TS.Itdall, orr. f:'-. 

' • i •  . ,. 
u� . . 

� �  

Ii i  . i'. I - �· � -. - I I. . 

. �.:\; I � �  ,A, . . 1: · . " · . ·. ·; 

1 :  
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UNITID STATU 00VUNM1MT 

Memorandum 

1. 'l'h1s - is 1a ccm1'1nat10D ot oa:r t.)AJ�bc�De comenatiou requeat• 
1ng ;yllW" p&rt1CipltiOD 1a a C0Dtillll1Dc 'IIOJ't1118 ��'(alp to diiiCUII the 

· Aacent phaae ot tile lwlar lallll1nc lliaaiOD. 'Die O'Veftll COD;lOiition ot 

tl11s Alcent Pbaaa MlaaiOD �'"' VOfttllc � ia ae toU.ovea 
Cbu-11• Pvker, Cllan.n 
,.. ... Cocn4 

� lD'ue1" 
�loWe Cuaettt 
:Dick 1loudreall 
B1l1 'f1JI5a'1l. 

2. 'l'he first IIHtln& 11 achec!uled ftlr 1'1'14&71 OCtober 2T 1 1961, in lilY 

office (�ilding 30, � 3068) at 9:00 a.a. It'• :purpose 18 to SO 
throu8h the operational. f'1cnr � aD1 uaociated am�e11 CO'n!red 

in the Ascent aection ot tl1e mv AJ!Ollo Ml .. ioll 1'Wohrd.quea docu.nt I 
aent :rou 1n Septelllber, aD1 atart tbe �c .o411'1cat10D :proce11 IIHded 
to pt it "ript •• 

3. It ia deeirabl.e, I thillk, to keep t1111 wo� ��"CUP •• a..U •• 
poaeible, boW'nll', 11' :rou teal it deeirabla to brins additional people 
fl'oa :your orpll1satiOD1 be ., peat. Ul.tiatel:r 1 01101 tbia 4ocuMnt 
baa been t�l:r ft\IOI'ked aDl iiUbltat1al acs•••nt bill 'beaft obtaiMct 
..,118 the vortina ll'WP _.ra OD i� OCIIItat, it V111 be rapabUabed 
ftl1' tinal :min v1tl1 •cb wider l'U'tic1Jiat10D. , . 

_j J  � o����r:.� 
Addreaaeee t 
CB/P. Col'll'lld 
�/P. Kl'aaer 
'PC/C. Parker 

. M /M. Caaaetti 
:- \PA/0. Lov (IIIi'o) 

'I!{V/D. Boudreau 

� w. TindaU, Jr. - ' -
&rJ U.S. s.witlgt BMttls Rlg•l4rly , tht P.,ti Sm11gs Pftttr 
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"�""'-iJI!f:sft C'.ett•· ' \ 
. •;•1J!Ysla lli".ll\111 · 

. I  
, ,  .. .  · ''( :·: · ., '  

....:�� ,� ;\, .' <.; ·.: . .  · · . . · · .; . · .  , jL__, ocr.ts 1967 · 
-.;- . --,-_- ··'"'�" ' '.J � � · · ' '  { ' ' .  l ..._ ••• . . ' . " ·; · .  . · . ·· '· . ' ·· ·• 6T_.k '1'-86 ,, � '  ' �' : .�·;:.�{ ·;� �-�; � ' . '��: • , :  .f. ���· ,,;:if: ,. <' � '  > I  '• . , _. '�t*;"!.-�M/tJ�Jpil1�; Cllil4i,·,; .. . . .- . l ..�h ·<�!�'r ,.r . .  ". .. , , �.\ \ '  .. l • .  '1�,� ... , ·, ;�'M: -- .- .t · .  . ·.�· ... r . ..-'"'.: l>- · -�� .. . �.< .... . · ·- · ,  ·�j�� .. ·� •• t·,·:"·�!'"'f ��.'·�� � . ; · � ;.. , � "1: 

· · .,,��-·� .. ... rft· ·.�� 'ntj� � "  • � • ·Ji·.: '·-_r-_��:.t.!il {·,i-.�1<'�� .. �>·> , ... �- "' ,  , 
• .._, ' ' ' '  • "f' • · � '  · �  �·11: ' \ � I • -t '· '�) < f t"lt�' •t :\ '  • L i"'l '� ' ·, ··� . .. ' � .. t .. ':'" ,.,...,. ,•' •• , . .  _. ' ·"� : ·  "t\i � l ·  ) "o!-: ' -� • ... " . . .... · . . - �·:\··:-�.: .. ��!'.'\' / ' · . ·-.. -:, .... ' . .  J . · : · � ·-.r��· · · . . 

StlaJICT:r,. :soD.�t!Wlp a'bclllt .t� �tnt.�iOI"�- ai(·c:O'ti�Utld )y thtt , ,. ·:-·': .:·/.· -� ... (· � LOC · "� �"9-�-�_ . :::_1:�� :�: �-_. �:·��:�·\�;����:-3��-:\,< ;-� .·' ;f"f� · .. _ �·· .  ··�::�-�.: ;::�:.��,:- , , .  · • 

. ,,- ' _

.- -�\ ·
. 

� . . ' . ' · . · :· .:·,_. 

.. ,I • . 
.' � - . · \  ,• · � " ' , ._  

l� · I gueea I would ba'IIIJ · reaUk.i thi·, it :r bad thought about it, but 
it wu a surpri ae to llllll (and others) to learn tha 11 the DeFoent I'rvlllll· 

· 

aion System (DPS ) engine in the LM is not al1B!Ied ' through the cs pt·i�· . to 1enition�· · · I  euppose I hftd acswned that 1t ··wuid be handled the 10.11.! 
Wlcy' aa the SPS ens1ne .Oil the ccn.nd .odlll.e, but lit 11 not tor sevel'lll 

'. reasons . · · ·  . . • < :  . . ::··: · · . . . : · : _ .; _ : 1 · . . 
:2. For one tlllna, i t  il possible tc� the cs to lllOve substantielly bf.- · 
tween one IIWUleuver and the next siliCa ' propellant transfet- fl'om one tank 

to anothe:i' ' i a  _not inhibited or controlled. '!here�, cs ·loo�ttion is 
really not koovn prior to lenition. In addition, actual engine alisn
ment is not lmovn prior to il!lli tion 111noe there is'. no measur0 .::•mt and teedbllek of gimbal position. As I \IJic;eretand it, the 1<1ay tn•· 'l'S 111 

alisned pl'iOr to the maneuver 1e 11 3  toUowa • 'lhe en!(iuu is loo. vud t.o 

its maximum poeeible deflection Vith the drive motors runni� uguinr.� 
the stops until it baa surely gott.-n there. It b , . then driven bacl< 

the length of time necesea:ey to align 1 t w1 th the lt,IIOIOe""-·a.rt X-11xis 
based on an assumed engine drive nte. Of course, : it 1s alnDst certain 

that· thruo>t vector aHenment obtail'lE'd in this mnner will not pass 
through the cg and viU �oult in attitude disturbance torques. HO" • 
ever, s ince the DPS i s  sta.rted at only lC>:' thrust, ' it is well within 

the capability of the Res· Jets to hold attitude until thtt DPS 'lllr. been 
realigned by the DAP through the cg. 

3. Another thing I have learned about the DPS _ill .eha·o: mar.auwr. ·�hi ct. 

are ohortur than 10 seconds ne-ver !:.ave olosed loop
e
!steering eth• " t ha:. 

-attitude hold oo11trol. ('lh1s is equi.fttlent to the i 7  or 8 sr-:oond . ·:28 

b1l'\ll durA tion wi thol\t steering, } Ct' cul.::rse, there i 16 no �tnil!lllrn iJn

pulse DPS pro�';l'Nilllled . in the L(X' ·c •• :. tho•-e i s  nothing in t:1r. �:>a<'<:c'�·.! · 

computer :pl'ogram to preven•, ca"..l�:·.,;: "'or an extreme� short 1.'tlrr . lfow. 

evur, the shortest that coc:J.d ·,,, 'H r>ieved is in th� order . of 2 sec<.;nC. . 

duration a t  l<Ji, tlu.'Ust. 'll!i s  �uration would oecur :even if 11 shorwr 
burn, ea;y � seoond Jurs• :on, we;.•.:- requea;ed. . ' 11 ·• · • . 

_j I 'o.· .Oi�v,-·(...-r--"" 
Add�s�a.)�-�n : 

(::icc a ttll,)h<:•i liGt) • � w. Tin'dtJ; ·-� 
i 

;L ' ; •  
:.� 
/ 
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·' lilte el:l• . .  

COntrol. Ot . ili'o�·· 'cor.n;·;' � ... "·4:.: 

8 -:·· ' . 'aC'./ .aM �:·001.!' d�:I.OSV �: : ."\l!A cT•' 
. , . _ _  · '  <:"'· "'��:1:; .• :.o1a t'..l\.e' l;)�,.::.::.a:J o: ,;,.bi •. i .. " :< \· :y  <·at.'l'�

.
i·' •  

�1"..:' -� ·. :tv(;Y;4�J&t:_: ;\>rn. .. ·,."<' � ·.;t.� ; .;;,: �r ..- •J\: �- ".+? -�f .. ···:'�- :. 

. _  ... jJl'�.l''""'• ·' . Nv1e"•'•  .'· • 
e !  �-�� :;N¥'." 

a.; ::-�ve t'roill M!C b•J.t v:.:. · 
l � blocks· perio41eal!.·, .• ., ' · ;  

y � -- � . •:.· l'.Oi'!P.� :.t't:;:;.,{� '  ·:-, . --t'-!1 ... 
. .  ·it� · . :: ·�� .. t h.t:- � .. _-..1.g!:.t.j;: . ,, - .:... a:at .. :;.<o� ... > :.� 

.. ·:.o ·• ·' --o �i'ldoml,y· •& 1n --··, � '.:>\"'', , 

. . .. �(/(",. , • •  • 4 • • ' -� • •< �,· . -.·. 

�"'�-�- - ·ll....aCh t�t.18bter a�-���·:·:;{.__... ��·-·_ . . ,�l ·�fi:tl ··o�-
-
-�-x;,:;\ 

-.. .-f.�:-. �.:�t'·.- �,·�'- l>��
med1.:'i ·�"tiona· being mor.� : ... . ·:··� .. ..a!. rev:!.� by a.' !l:j.�-:. :J. '!�·:.. ot: . .'� .} , • 

.tlll'Mg-!Die!'t . only. t.:- • •·· �s. Nt�.'.l;y llf!eetH.ry··'II"U't 'ilt ;I'M.� 111'. t •. .: 

ltt-w uae:: s Wil; ,.d, ·.,�"le-�J-d. ot�.o. ' a  11eelt 11#'\�;:>pi:,�. · v.· t:t-t.· Ne\ M $l:.e:• � · ·• a.:.tl'":i";._. · i 
g� A!!\.1\0Ci&'tfh' ·..,.J.. l.:�1 

"11eal�C." interr.llll,• {n t.•.· 

,:p:poile<1 to t.he e��: ' 'Ql'act·� 
l!ont"i;7:tn"at1on eont.ro: • . 1n . e 1  •. • . ' .  I " ; . 

· :�1tro1, e:p.-<' ·· .  d :  !'"'"""' ''"'· ,.,. w lU >· 
., ' they > · ··� opel'·• · : ·.,al as ,1.· pv.::l.ns :.c.� '"A111:i'e: }:-!'.)!'>l'ii.>ll u.n:l.,;r �· :JCil'PQilth1 � a:n� :..i\..·:rlt1:--)�� . . · - .. - . . 

• ·j • 

,, 

· '· I · . l, � ' .1' . 
-

.
·-; .

. -Tf,��-�! .:.· l-; � .. " 
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>, •. ) tt 111 Ill>' tUIIl�l'llt.II<U � t.httt at Jll'CIItl\t', d l �t tlll. nut.�lpllolll . (IlAPI ttl'C llvt�ilnbl.e tor both tl\(o LM encl eo���Mn4 I!Wldul.l', On tht- •lthN' 

hnnd , d�n I ��� 1J11112'1'.1'tt'Mntn vlU S'l'Ohll�l.Y be nec�neney on n fn trb ••Oft· 
·tlnuouc brtnta, All iiOdtttcllUOnll l111 the [)M>I n ivtll be !IIlith' and nhi'CkNI 
cut ln ntli!IP. J'rOfJl'llll · otber than the Clll't'ent flight pl'Ognllll aonc111bl.y \lilt-d. 
b,Y the rea t ot tllfl PZ'O«l"Ra d�l.OJIIII!IIt p&I'&OIInttl, Mod ltll!d lli\P1 11  vil.l 
olll,y � add" to tbla worldftl . .. .-11 vbea thaT are running properl.Y. 

1)  llllel& 1110re eoOrdinatlon and eoa.�.nlcat1on bet'W!I'!n th� vuloujl 
@:roup" tmnlved in 110t't118:rtt denlOJ*!nt ta eaaeutel, It h Mutln1 11 
intention to eatabliah atllndlng ca.ldt\tea vtth periodic �etlnR• ror 
thla J"U'po••• 11\ttee Hett��te• vsu aleo be ua�· f'Qr oonelderation end 
cool'd1natlon of propoltd ollanpR, 1 . , 

J )  AJ!p!ll'ltfttl,y, in the put dt!�lOJ!IIII!IIt Ot Pro!tr&m teat plllft!l hu 

btoen e11:rrh•d oot. 'bY. a ••11 group without 111.1ch au1Btftnee, 11Jvlce or 
eoo:rdlnat..tor. wtth other 1nte!'O'atltd pa,rtlea, W14tr ]111rt1o1patl.on in 
•.btu etrort both at MIT an4 JEC U p1alll\f!4 , · i 

It )  MIT h.u fl nllll.,y rteetde4 to utili�• tHil'!'i&JlllftC.Y report.1t1g llko 
ve hlln requeBt.e<t tor veU onr " yqr and vhtch hu ree�ntl.Y prov�n 
to lw! or Rf'Cat valu� to thfllll in the latter etaaue or thf! SUNDISK 
d<!vnlOJ!I!I(!nt. They intf!hd to utlllte tbil trom the bf!sinn1ng on tilt-

• l'l'!rallining prograMs. �. 
- \ . 1)  Ar.so<!lnted Ill th the dUe��y

, 
reportl�, MIT will 1!11 1nt.ll ln 

an up.to-ti.�te o;w. "lltlonal oonr.tntnt llat. Obviouel.y, ."lno Wll::f in 
which d I nc:l'flpllne ! l!ll IM:Y 'bt! elilll!t:ete-4 11 b:y eltabllohing work lll'Oitnd 

p:roeeotiul'l'!� or OPf'ntlolllll eonetralnta 011 Jll'Oil'UI uaase. 

111) Stl!pa 11rc 'baing taken to al!o! aul'!! that u problem� 11rc found 
11nd cort"'!ct!!d in one maJor prolll'!UII th11,. aa���t tlave are oorl'l'!ctf:'d in 
the other prosra.n� (11 ,g, , S\OOlAl'ICE lind COt.OSSUS ) t  ' 

n) Slow l'C�):!Onae in the t'XChAnge ot data, pllrt:f.cularly ll}lal!ecrart 
ehtU'IIeterlntlcs,  lul u  dd� MI'l' ;.rcvioual.:y, Stepe are 'bf!1ng takf!n nt 
both MIT nlld !oSC to provldt� ranter responne. When neef!aBS:ry, in lieu 

. ,_.. 
of nna>�t>rll f'rolft MSC, MI'l' propo�tea to ••tate thflll' .ua�tton" 1\lld pt'OCl"ld 
o hoad w l  th prosra111 d"veloPfM!nt tC! avoid 411l.a1JI or thh eyp., 

I .  
� .  A� yo11 cnn nf!" • n<�thin�t pnrti�ulnrl.Y at.11rtli11!1 hflN bu� I h"'l !"ve 
t�verYf\11" IIOUl.d RI!N" tholft Ill'<' n lt I!')O<l th l�a to. do, thllt. t � ,  they. 
nhould 1111J'!'OVft the '1UIIlit.y Of th" Jl!'Oill'r.llll itR&lf llhd llhOuld l!()t'tdhl,y 
��ul t lr• �;�tUne th� Job dune tnl't�r. MI'l' llu rtt!!!lltl,y tJor,:t>�nl zod 
t.h•• l r  )'>l'rrnnnd nnm�whOt, M�l'l1ll.y in 11 vay thll t ; iv11l allow tht!lft to 

,., .. � .. """ ":" ""''"""· " ....Qk)�� � 

' 

� w. ';'111dall, Jr.� 
; 

Ai..hll�tH':t"�fl : (Oee n tt11cht•d ltst) 
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TO 

......... ..... . ..  ... .. _.._. ... .... fll ( . ... ...... . 
UNIT£0 STATU GOVERNMENT 

Memorandum 
: · SC!tt list belov 

FM/DI!puty Chief 

DAn: O l. f  1 7  �·· ·· 

fi7·FN·T·83 

SUIIJic:r: 

l. <'lfen! 1 S  another or 11\Y i """!!Ul�l" updetea on vhllt 1 s ,.,in� on \ in th.e �U$ 1 nM.J ol' AJ)IIc:ecrnft c:n���tr pl'Ofltrlllll cle<rolo:p'lltmt'? 
\ "  

, ' � ,  SUNDISK, the e11rth orb! tal c-OIIItlftnd raodule progt'llm, t A  

esnentinlly complete end, for "ll prect1cl'l purpose n ,  eould 

be n•mt to RAytheon tor rope MI'IUf<�cture vhenever 11nyone 'lmnts 
to gtve the word, From all : hsft been able to detennine , the 
quAlity of thiN program iP ver.y � en� , perh11pa 1  to balBnce 
oo111e of the critic ism of MIT, th�y Rhould be commended for 
tht s ,  ::t providl!s the C&Pftb tl l ty of doing all the th1Ms w 
apec l fled over a yenr ago vtth �roue 1mprovl!ments adJed in 
along the VBY· (I 11111 cl!rtdn, ho�VI!r, ehllnges vtll be 1111\M 

in i t  bt'fOn! flight tor the salll!' �ort or reeaone we have rl!• 
mde StmruRST ropes tviee . )  

3 .  It i s  nov evident that the bne.r l.ftnding progrQms • 

COLOSSUS and LUMINARY • vtll not be completed tor quite a 
long t1me·--ccrta i nly not !or LM·3 and eommand module 103 as 
....... hn<t plllnned . This hal forced U 8  into the positlon or 
h!!Vlng to use SUNDISK on Colllll!lnd Nodulfl 103 11nd lms made 1 t 
neceaO!lry to develop an interim earth orbital progrQm (SUN
Ili\NCE) ror use on LM·3 end LM-4. 
4 ,  At thte time we ere in the procean or determining en 
accurate program development nch�dule fOr the�e three pro�r9ms 
n t  MIT 811 vell an trying to idt>ntify the mjor probl<'m nre11n 
in order to attaclt them on a t  l<'uAt two fronts, Mmel.y, ilnple
l!l<:'nt improvclll<!nta in the VBY the work ie doneS!d change the 
MIT orgnn17.etton to be comp11tlble vlth them, I don' t vnnt to 
minimize the a�ousnees of this situ�t1on. We re in deep, rerloun yof!Urtl/' : 
5 ·  One nccomplia�cnt of 6 ignii1canee I �uld like to report 
l n  thAt we have l'<Jcognl.t.ed on<> wny of subatantinlly improving 
progrnm rlf!livery by mking oure MIT has a prl!ctse, approved 
!IJ>E!Clftcntton or the SP'tcecrn ft. computer prop:r��ms requlrNl by 
me r1 ght no,, Our recent SUNDANCE end COLOSSUS OOOP !'t'Vlcv 

1111<\ ar,noc lu ted technica:. dirt�ctton to MIT eceompli�hod th i n  to 

··� i •••• 
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a lnge del!l'M. · IIDwn.r. tMn! vu Obi: l.arpi:lnott lacking deftni•, ·_ -: 1 

•: ···<••' .:· .  and tee approval., na��tl,y the .change ta ·ttt. .at.ructure or ttu- . ' ·. 
_'l'el\4111�0\llt Pl'Ogl'llU vlltclt n11!ht ez..v felt tot � •matory to 

. 

. . .. · aubatanttall,y liii!I'Oft their operattolllll proeedlli ,-. In order .  to : > .,;:�� 1)>· , i 
eomplete tllla Pl'ORfta detinltton pbllee aa qutckl,y aa poa!l1ble1 · "  ' ':�·1\ : l':''":,j; , .. 

· 

· tfta of tee _ aDd Ml:'l' people 111ft� ta week ot October 2 at NIT tonDU.o· . <  >! : f ·: . ,• � •. lltlft« al\4 docuentlft« au unreiOh•« tw• .J.n OSOP Chapter 4 tol'IMt. 
\ I thllllt thla vac acCC���plilbe4 nzi :vell tn tenaa of both qu11ll  ey lind 

l ·� . . "" 

· ' ., 

.. · . 

·, '· 

· ' · apeed reaulttns tn a roqh dr&rt or the OSOP _vtt.h M3C approvlll uron 
vblell Mr1' 813' Jll'l'!pare the ttm t OS� and t�ctually besln l'rocrnm • 
delilft and oo4ln& 1.-dtatel,y. ! •  
6 .  . 'l'hua,  all three PI'082'l!JV, :stJIIMMC!, LUMiltUIY, nnd COtoor-us lll't!• . 

nov, ln eftect, covered by &PPt'O'Ied QBOP• a all<f lire �o�nder contit�:��l'll� · 

t.ton eontrol. 'l:'hftt lB, an, ChllJ181t• ••� be 1Wn4le4 tllrough .tile · 
atalldal'd chanp control proaedllfta. . .L · , . . 

i i  
1• Unfortunlltely, it is  h1!1hl1 prvbAble that. 'il llimtlar exerchoe 
vtU vnntually be naceauaey ht'fOblft« the lltlcent and poeeibly 
the Aacent portions ot tiJMI:MIIY pi'�8J'II• onoe eXJ!t!rlenee 18 obtlllned 
in their operation on tbe aiallatcra at MIT alid M:lC. ttandatoey 
ehangea to cli!Jility crew pl'OC!e<1uree are likely ·to artae and the 
illpol'tanC'I ot erev evaluation ot theN proca11or1 11t t.hl! earll�•t 
tilllt! can not be over fiiii'PbU!&otd. 'Wbat evar ean be done b·• the ,_ 
Fl1�Jht Cl'ev Operations Directorate to proyld� II lllf!aningNl l'VIIlll'l• • · · 

tion tactUt,y and to ut111te lt for tbla purpoae allOUld be do:=�e tor 

-··�"·· ��.b;si� . · . •.·.····· 
. Addl'eCI!I'!III: . . 

(aee attached lut) 

. , ') • Ko111!il'd w • .  ttndllll• Jr.� : r , _. . . � . .. ,·- . ,- .- - - • 

. . 

. . ,' . ;·," •: . .  

. . . ;<' 
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v1th tbe 0\&&'l"'l\\ �c 10\ 11 a I'll ••• , .. � tw ... .......... ·� 
r naua 

· 

a. Tho IAP\l&l'uA't. I'll� ot -� -. ... .,. Cltl�'• t1al4 c. v� � ,.,· u 
lw..-1'5 /J#.>-o al.-1 ot � Slit 1=3 I. -.lJ' MIDG l.ui U.t. · \.. \ "'l'l"\• ... 
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UNITID STATIS oOVDNMJNT 
Memorandum 

' 
IWJtC'ft A'bol&� t"requenc.r m- tK radaJ' obctln!attoaa 

·
: 
i 

. ' 

' 

1. I l.t.-"r::e.-1 ao11110th i111: tM oth>Pr <\s7 abcll.tt llo� t� ta"C CO�".�Pot�r 

ur:ott l":' r.<\e;wo,�· J'lldtu• datA tt'.l\t i.: • :H!'f'e�nt tl">'ln I tnot.rht. lt 

1\a<l 'be4:n ::s:J undern tllnd lng, IUIIi [ �"' \Alt IS)!It otMl' people' r. to-1, 

tMt ren.:�zvous 1'1\<'Uir o'be�en.t� oe.. ,.-ere obtaintlt and Jll"OCt'lau•ed 
bJ' thfl �ter every 6o ueolldis. In tn�t, ti\Oi're till& l>eoa IOilV' 
concern that perl\llpa thnt h 110t ��•nt enouP;n. Well, it 1W"na 
0\lt that. tile tiMe betw.n ObNr"'''lt.iOM il JI1'0Mbl,y � like 1� 
minute: . 'What aotullll.Y ha'fill'e.U 1• till CCIIIJIUWl' o'btal na 11n o'boe:r. 

vatton t':ro111 the 1'!1<hll' and ;ra�·'M'II it ( l.e. , ll'e4etel'lll1ftf'a tl\4!! 
t;!liiOttornrt otate vector ) .  'lhb ;1 oeeu1 ng  taltee about 1': ���nds, 

Ont.-fl :pr�utn� 1· • C:OIIIPlttted, "" !tltel'llll1 tlllll!l', is set in t� 
C:OI:IJ".ltP.l' to oht11 1n the next obs�rnttl.cft one lllinute �Ill thot ti:r.e. 

In ttOI!Ie e"ulef!, 1 t 'lltlita ewa l�t U .,_ other bi81\4!!r priort ty 
taalc is underwa,y. 1 '  I 
:?. In addition to 1'f!duein@' tl!!e bOWlt of radar data usl!d during 
a mUsion, �l!u!ing tn this 'V!Q" puwente the erev trcta ud� 
the C:CliiiJlUtn obtat!l\:d l'ftdar �erwat1one in their backup C:OIIIJ'U• 
tat1ons as conveniently •• �Y dld on Qloainl • •  On Cemint, you 

recall, obeenatlons were obtai!IM and ltored 1fl OOlllpUter '111/'":Df'¥ 
exae� once !�f!r 111lr1ute vh tr.h Allo>oe4 the crew to retld tht"A out. 
at tbeJ.r comrenienr.e an<t be 8U1"!' that tbe1 ve� obtained n t  
:preebely 6o aeeor.d 1ntel"ttlla • a C!OII'ft!Dient clelta t to use in 
their baekUp COIQlUtat1on. \ ' '\ 

\ 
\ 
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UNITID STATU GOVEJUOOHT ,,.:':e · 1 1emo1i·.n-..lum i'f.>.i:� 

.
. ·� · J.J'.I � .,.,UJ,� 

• Ktt.\·r.t��red Slll*tlft Claw . ....... � l Aaaipil . ·• 

·�-> • . , • • .  t . . . · ,;;. _ < • · : 
-· s .. 

' 11at 'bel.oV 

: -� CblU 
' : r ,  • _._, _jrO.T&: 

OCT_ • I t  _ __ ! __ ,96_ . � , ,, - ,6r..,..'l-80 - i 
. ·  1•; .. . � �  . .  r 

· - _,-__ - - . -!':''''; . ,  .. . .  j;·, '. ..:.'" _; . _;.- .;_.,. . ; '/' :J, < . 

# tua,JIIC'l': �L': ' 
i
·
� : · . .  

·· . !, -

--
?. It is our earnest dttaln trlftt CICLOBSUS be :re.� tor the 
S-pnceera1't 104 ntttbt aM MI'1' �.ac Nft so dir<!!ett>d• but I 
should l!C)int out at tllh tirla we � .. .,. t10 tina 1)1'08%'11111 develop• 
���t•nt plAn t1'CIIll MIT yet BhOviJitt boV tM7 will ICOOJIIplilb th11 
eonailtent with current apac:eeran 4el1\'fl'¥ aa4 fU&ht datea . 

3. I c:an' t t.eU 1011 ho1t IOJT7 I fJ. t (------(� -·, BcMi.:r4 v. ,(ndiU, Jr. \ '-:.- � �  
� ! . 

Addreesees: 

CF/J. Bilodeau M. E. �IIII!Dt 

1!'KS/C. R. Jta1nea 
J. P. Lottua 

FM:HWTiDdaU, th .  :;pJ 

. . 
-. � 

-.
. 

, ,.  - r • ' 

i '. 

t : ' ' 
j ;· j i  
, • . 

j ,  

i \ � . .  
L ; 
! :  ' 
I ' 

, .  ! '  
l l 

i :
' ' 

! :-... 
: ) .-. 
' \-

) . 
I � 

00000093 



. ' �- -. � --- - ·  - - -_ .... c . ... ....... 
UNITID ITATIS OOVUNNINI' 

· .. · ·.· "Memorandum 
. : :.: �-� 

-- ; . . -.,-�_· ;:_� " ·! '  . . 
·- 1 :  

: d  . : \  . ..-

. .. � i ,!:fu���.� � '  -� �-:- ;-

Mft: SEP 1 J  t96t 
67·1'A-'1'-79l "\,. .• 

1. OYer til& past yetU' c:cmdde:rable thought baa been given to hmo 
to eo.u'dtnat.e llli5eion planni!'lg and proeediU'ea develoJXDent. involv! ng 

use o1' tbe various guidance aDd control aysteu tor til& lunar land
ing lllilsion • .Initially, a four •n Jllllkll (Cohen, Jenkins , Smith and 
Jenuner) worked tor a 1110nU1 or $0 and aeeelllbled a pretty good prelilll• 
iMry set or logic tlov cllarta deaeribing apec:eeratt and ,;round acti
vity atar�ing in the nominal 111111on With the LK on the lunar �urtaee 
and ending vi th rendezvous . ':!111 work, :you :reeaU, ended vtth a rec
OIIIIIIendAtion to implel!llnt the orHt :rate ball in the spacecraft and tne 
panel vas disbanded. SU;,aequentlJr, a taak vas aaaigned 'mW-Houston to 
carry on this work fer the entire lunar landing lllisaion, tirat under 
the direction ot Dr. Shea aDd then Dick Carley. In 1!\Y nav assignment 
aa Cbiet, Apollo Data Prtorft.y Coordination, I have inherited this 1m• 
pol101g taak. 'nlill lii!!IIIDl"a!! ta to request :your aaalstanee i n  t"o 
respects . 'nle f'irat is to solicit your opinion on a proposed approach 
to the cnoerall coordination :p.ro'blell. 1he eecond 1s to request :your 

review ot' the f'ormat and teetnteal content ot the attached Apollo 
Mission Techniques Docwnent. pnpared by nnl1 Which, if proper, I would ·· expect vill becoae a prime COilijlODEIIt ot whatever ve do. 

2. It hall been proposed that tbe teehniques to be used on Apollo · 
lllisaiona should be thorou� dOCW!I!nted and l!lllintained under configur
ation control. Amng other tn1nga tbot intent 18 to l!lllke sure everyone 
110rking on Apollo vbo haa interest 1.n this busineaa liOuld knov exaetly 
vhat the otr1c1ally approved schele is tor all phaaea or the miaa1on 
under both l'IOIIIinal and degl'lldec\ ccnd!. tiona in order that .they can 

' 

insure compatibility of' the 110rk tMy are doing, Ot' course, a process .,. 
110Uld have to be eatabltshet. !'or IIIOdif'ying these sehemes as discl'E'panc1es. 
or undesinble cllaracterist.ics are uncovered. 'nlat 1111 some s.">rt or 
change control is needed here as it 1a in ao l!lllD;Y other areas. Consi• 
derable work has progressed under Dick Carley� a  guidance to get this 
llll!!thod or operation undervay, For example, he teetered the atta�ed 
nnf 110rk1ng paper Vllich. covers two Of the 118j01' llliBBiOn phases--Ascent 
and Rendezvous. It is th&ir atteii!Pt at develOping logic flow diagram::. , 

I . ..... .... .... ; J 
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describing tblt nomal 01C t1mc:tioa10 1denUty1ng dec111on points in tbe 
llia•ton� 1Dil eata'bll•IWI& the pro�!edurea tor .:lllltorills the oac ayttteu 

:reqg11'eel .\o ••aeaa �- }lft'fonlllle. aDil so-.en au'bftqllellt action, 
Aa tar a• I can detemtDt. th1l �t ref"..eet• tbe work or a rev 'DIW . · people vltb � Uaite4 �t � obta11114 tl'oll indl'ridula 
.,Vltbia JISC. · . , ;" : • .,; ! : ; : , · :_ ,  f· , . - . 

• ' - ' 
-

< ·( 
• ' • 3· It ta ntclellt tllat in orier to !aft • � usefUl verkin& document , .. 

eloae eoo:r41nat1on aid cooperetton or aU IIIC ale•nta and our contract
ora la reqUired. Wbat I wollld like to do0 att.el' allovill( autttc1e�t 
time tor tlloiMf ot 1011 interested in tbia VOl'lt to rntev the attached 
material� 1a to haft a -uno: to ell•�•• the •mer 1n vh1ch ve vtll 
carry Ollt the coordiaat1oc or W• actin�. A••WIIina d.>C�A���entation 
ot the tYJ)t! a ttachtd 11 a Dte.SII817 :pert ot tl'lta actl vi t.v, 111 I be Hew 
it probably t., ve vtU allo HY1ev the toJ'IIIlt and ,  technical con'tent oJt' 
at least one or the lllilaion pilaus doe\llltnted here. 011r �rimry purpose 

_ ·,\ would be to malce sure it does the\.�ob it llftda to do in the beat. '111\y, , !light nov I think 1 t would be l"Maonable to a111 tor a ���eeting on tbe 
· Ascent phase in lata Sept.o aiter for that d1.1al :purpose. I 4 .  Based on the re aultl ot tlult -t.ing, I \ltluld propose to initiate 

a series ot ���eet1ngs earl7 tn � d�lopment or the documentation such 
as th1B tor the reet ot the 111Blllon J)llaeea during Which the opinions and 
inputs ot everyone concerned � be dhcuue4 and included 1'rom the · 

beginning instead o1' atter tM 'IIOI1t 1S carried aa tar 111 in tbe attached , 
'l'he other lllillllion phases are �Dtl7 broken Ollt llll tollows : (6 ) Enrtt, 
Launch - beg1M1ng earl7 in tM cOWltdOWII and ending atter �I, (b) Tra� 
eetory M!tneuvers incllldiJis JICC� LOI� �. (e) Lunar Descent , end (d) Re
entry. As you c:sn see th1a all •i'Pllel directly to the lunar lauding 

lllission, but obviously' it v1U abo haft considerable bft.rins on hOv ve 
fl,y the earlier developaent fiigbts, • 
I ' U  be in toueb vith ,you ap.t n, 

� Enclosure · ... 
Addrt!aeees : (See at�ehed list) 

. 1 i ' ; ' o : 
' · 

1 :  .. · ' 
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II� ti.\1\nill& & Aaal)sis DMsioA UNITED ST.�TIS GOVUNM£NT 

Memorandum 
-\ . 

\ 

10 :\ . w6/Ch1et • llelldenous ADal)'t'lie :Bra'ncb DATa: SEP 1 1  1967 
67-FM-T-78 

·· -
Mission n:le tor '1'PI - ground or on�rd 

'lhis i;; Just a reminder � an action itea ;\'Oil. :picked up at our 

August 31. pRnel l!ll'!eting. A8 J'OU reeall, it ia neceaaary t.'lllt 

'We establish the I!BgnituJ� or the dU'terenee 'bet"oeen the ground 

computed and onbollrd ecmputec TPI aaneu,�r �ieh is uaed by thu 

crew to decide �h!eh solution s�ould be used . I suppose it �ill 

be based on th" 11!111\e sort ot ��.�r� ve ueed tor Qel!lini. Please 

let me kno� �t vork 11 requ :red to figure this out and ll.)v 

long you expect to take 4o1ne St. Aluo, could MAC be of aaaietance, 

I -'" (hi 
ce : 

C?/P. IC!"8111(!r 

FA/C. C. l<rllt't ,  ;rr. 

FC5/C. �er 
?M/J. P. MaYer 

c. R. l{USG 

M. V. Jenkil • 
7Ml3/J. P. Sryant 
7Ml4/R. P. Farte!: 
FM/Branch Chiefn 

J'M:RWTindall, ;;r. :p,1 

Bovard w. '!1:&\al, Jl•. 

� 
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iVlernorandunz • : m/Cbier, !obtllcllllt.ic:dl Pl.y<'iCil l!lltn<:b 
DAn:: StP 7 1S67 
6( -1-':-1.-'l'-'if 

l'llOM : »J/De}"<lty Chief 

SUBJECT: Hov do 'WC get nnd use LM reniezvous radar obsel'Vlltions? 

·• 
/ . .  

1. '!'here !s n lot or concern at the prcr.cnt time N,.:n rd 1 ne th.c "'""""�" 
in llhich the Ut r·�nJezvou11 :ra•hr d•tn 1G to 'be procc!lscd onl•o•u�l th<' 

spt�ccernft. I feel th.'\t you �h�c:'.d dcw,tc till r.1uct. nttt'�t ! o:: i<• t h �  ,, ,-. r 
you possibly cnn !Iince it 1nf1tK'nc"s both th!' formnlntlol: o� the �r-�•'<'
crnft CO:':]lutcr pro;::mm anti, to- a l!lrgc extent, crr.v J'l'OC<,dur"t' . Of 

court<' ,  there nr.� t.hc u�u• l .-�:·;ctl.'• n�11oc latcd vi th ll ny ryr. t c m  ••!: l ch 

:nur.t t'<li t  and lo.'OiCh dntll ft\lt<:>,-::-. t : r!llly, All sorb of s i tu·• tlou.: ' •'Y }',,, 

ir..nr.1 ncd in vh ! ch r.uch 11 a;rnt•'1 1.-clj!l.d f'll1l, of cou't'r.c, nnd r.o oo n· fi'rr ! 

ir.tpUl�:c f s  to r.om·�hov t:"'t th"' J"rn 1nt.o thc loop, 'o.'hen yoc: co!l<, i ci':r h<''' 

thtr. is done in the RTCC wi t!'o & r;rc-at bn ttery of r::pec : olir.t!. 1111.:! :'"Jlti 
ple d lEplays r.}>C'C l fi cn�.l.y des: ;:nd ror thi" purpo�c snd <'C':''f-t>l-e t!lqt 

vith the &J>!ICccrnft 1 s  relntl...-.:..,\c.ntre l n<-d pilot vith 111.!-o�r.t. notb: r,; 

to lool & t  to n;;niEt b:s ck.:is::-:., ,the cittmt!on ll>'J'cllr!" qe� tt<> <'l' l t i <'�� , 

?. On top or thl r. ,  the con,e·:;��ne<'s or t'ailure art: J•roV�•ly r.Jc-'• nvr� 
seriou:;, Nyrou linyton showc;! "'e SOt:c test data of 1·n.h1· bin ,.::-,: V<"·r',;\ls 
rndar g i rn�J(ll sngle defl.,ction � bores lgbt, It lookcJ to:· d h : '>: ;  Hl:e: 

this :  

· .- --
8 

6 . 
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.,..... ,. . � . . .\;- . 
''j�:�:: :f/' < 1.{,\·-\��"1\ •y ,

- .
• • .  ;:. 'j . - , __ .K�;_f'��::;.:;:: -� _.:..;�:::(;·

!-�:- - . 
. -�)�·::-j):.-;,,--:-J·-'"<<· · . .  ..;.··- · .,._.,: ,. . �-�-� .·\ ' ,_ . 

. . · '  3� AcCording t4 several of the aatNMuta,t .. 
, .tttt:l.lde 

. asceut- stage,, ;part.1c:ulal7l;r With ei!IPt;{ tanks� 11 ·ex1;reJJie�., sensitive• ·.·: 
.
. ,; ,.,, ...•. ,.<n 

: , · (Something like 5 times more react10h to a llliniaut' impulse· thrUster · 

�t·�;;�;;_ili'' · 

·· firing than · the Gemini spacecraft. )  And: unless ve hare wiliil'lg to ex;�:oen�l••· "' 
· · tremendous aJDOUnts or our RCS tuel, it is probal-..J.e • t�t relatively larec 
. attitude excursions lllUSt J.e perJ111twd during the COllection Of rendezvous ' ,  ,..4,;,,1:··� 

. 1 · radar data. 'lhia considerat1o11 cou:pled with a so;;called bias radar · ' •  c�cte:ristics illustrated aboVe s•Ju_ests to 111e thilt tlte error on tt,e . · 

data will mat likely appear as random' !!Oiae. It so, perhaps the pro�r 
.·
·
·
.· -�·:1'-Df handlir.g that woulj be to take tar mre observations thsn one re.r 
.-riil.ute and include only a constant 'llias term in thct' radar model deter- · 

, ' 

.• . 

' ·..-.�ned preflight. 'Diis would pe1'1111t us to drop the :real timc ... improv-::.. 
ment" of tho radar bias termn in th� onboa1� orbtt :determ1nat1on process · 
lllllk1ng it JtUCh lens llOphiaticated-- -abd mora li�l.Y .to work! 

. 

It , . 1:  suggest you get together vith Xayton, 1.f you
;have 

.
not already,> and 

· lay out a :prograa of analyses to � c:a'rried out in 'parallel, complimentary 
. to and indC'pcndcnt of the !<n'l' v"lrk. 'lhh work should be designed to 
ultimately select the beat lll&.the!Uit Leal formulation of the onboard colll!'utel;'' 

· programs , the data rate, the computer program controls l'equi rcd by the · 
. crew, and the procedures the;; JtUSt :!'ollov with regard to spncecraft, n tti 

control during procurement of obteli'VIlt1ons1 and manual ·...tate\ <•tUtina nncl . 
. diopl�y rcquirement.n, if any arc requinod. 

· · · 

'('··t ·, • ,. : � 

: ' :·, . . :>• · · As uounl, this · JtUnt all be done as quick.'cy as poetiblc since pro£1rllm 
deVelopment and procedurC's are moving nhend. On tho .other hand, I am 
sure flight experience and analysis are going to force 1110dificat1.ons <in. 
this program bef.Jre we· go to the 11100n and you should, not sacrifice: : ,: ·  

"' qMlht f'or, OP'"'• > �i' , ' """ .' " +',��.�(f���if����! 

. ·\. 

··: 

· 
· 

. • . :- . Howard 1i11,· . J;, ·
···
. · .·
·. " 



· · . < ·  

.1 ��;_:;�R:·�<.� ( 
' 

'\ 

Addl'CIH!CC!!I : (See att.'l.ehed .list) . ' ., 
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FS')/J. C. Stokeo 

T • .  F. Gibson, Jr. 

R. o. Nobles · ·" · L• A.  Fry 
FM/J, P. ):0.ye1' 

c .  R. Huoo 

M • .  v. Jenkins 
FKL3/J. P. Bl-yant , 
' 

. J�. R • .- Gurley
_ .··• · .. · . . · : · · · a�· 

·I,. l!unt• ., ' ·  
' ' ' n.OA/:R. P. Pnrteon . ' .·. FM3/.ll. D• --�:c'bcr . ·· .... ·· F!-!�/H� E. F.rnull ' . .  ·· }'l![(/H. }', J.�j nu 
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.. 11¥ � ..th · ..... 'llo ·. ' -< . ,  ' , :,\(,f);k��\"lfl?)!lf;\(1�:;;!4[�? ;,·; · t ' '  ' ' .•..• · Me . ••Uq �D .-..v, atclr&�t'Lcnfiilil�le . abou·IIOia\ 
.. · . . WICOI&liUIII lpaoeonn 101 ant IJaoetftft .103•'\ .. t··. -1 �=�"il�it;'� 
; u teela n s.a 11bl1 t:.at 103 'lliU 'be 11waobt4 . oft: • · . ' ·· .. 
: . 111pUea 110 :pad ru41neaa aclle4ule S.,Uca\tolll• :  !1!11 LM-2 v111 'be · · 

naila'bl.e at. the Cape eu11 Ul, aptllftllt�, SJ*olonn 103 ii 
· t:oe!Uag 101 by about one �b. le hela tbllt1 illth0118h_the · 

a�Illt. schedule• tbeueln• .a)' be' aaa�; the ftl.t.tive 1Che4u1e ·· · 'be�a,:l.Ol and 103 vs.u• pro'babl,t 'be •llltiliaecl • .fl • · 

· . 
.j 

2. � poillt of all thie il tbat tbln la 110 oW!.CIUo :l"MIOD tor a 
. �lAY'. ot 3 .-,ntbe; or neD 2 8:11ltbl1 'betwel:1 th4t !lallllch 4atea of • .  . · ·· 

.. . � tvo epecec:ratt, Ill tact, be 1IOIU.4 like to. he ua 1'eta1r. .the'. · . . 

capab1U\.t ot f111ng one B)lltb a)ILI't. Apftntl,tj orew training 
vtU not. preclude thil an4 I 111111 theft 11 � . .m ot •xe:ro1ae '' .. • • · co1nc on ill :roD to tte 1t ve oan blDdle it, c(�la 110te 11 to •n· : i etan 10\l ue ·aware ot the 11tuat1cn 10 701& -�t Itt oau&ht . ·  · .  -·� . 
a11111t1ng a pariod ot 3 _,.,tba 11 tbe tvo maeion .. . : 
.. ...... TO MY' tiUa bad not been clev to · · ·· - ·, ,- - ' . 



,._ . 
� . · · ·· ,Auguat 25· ,. ��a4"'� uttte .... t_. Ot .P.Ullb1� ·olifttro1 

< . Sottware people to discuss ad41ftg a PN•PIIIl �lli�119· 
· ··· . .· spacecraft CC���PUter uasabllt M.oJ'J b! :��:1f��! . . to do WbeD the LJ( CIOIIIpltel' 11 pove:re4 Q •· 

·. · IIIUIDed tlijJbt 01' 1D the ..,.Dt of' a fNib atart 04' �CIW!'!'lll& · · · Lll or �Dd llldule Jll'OIP'U aJQ't1M ta · 

2. Plight Control DiY1110D baa p!'OY14ef tm · of cheC!kt'llgi 
the •1101'7 of thl •x-oeoraft C!OIIplt.:. aplblt 'ftluel to lntot'li ·

. "' . .  :·'"''' '·•·'· 
the t11&ht controller• 1t u.y of' tbe Ol'it1ca1 erasabllt pti'alllttel'l •�·�· �···.r.;,i.t., 
error • .  'l'tlls 11 prett,y aacb a •aaal o,.ratlon lalin& a 1218 COIIJIIlter 

· 

l!U1ld1n& 12, or ao• place 11Jiao tbat, lmolviqi biDet llaJ'l'11ng the data 
1'l'olll one place to another aDd •aaaU, ICiftfting an on-line prinotou.t. 
response tilllt of betweeD 30 aD4 �5 Clll&tel bel 'been quoted troa tile, ·.·· 
request to iDltiate tba check wsttl noeipt· ot the data. "' , ;;� , ' . ' ' ' -.. : ., ....: f, '. -· - '  . -· ' ', - . "-.,-'.:·

- :�· • - cl ;' 

3. · HaY1DB dete:rm1ned tbat relolldiD« taw m11bW'b reqtalred, the · . 
aequent taak bec0111ta q111te foratdable at preaent. It 11 necellll1'1 fOZ" 
the · COIIPlter controllen to t7,pe 011t' taw upUDJt • co Dd ••sage word :. · · , . · by word vbich take a quite' a bit ot tiM aDS . bel "hip rlak bt being lit · • error. We concluded tbet an auto.t1c MCC plO(!;laa to do tbia ·,1ob ;·.,,. C:,f;i'(�;:',&; 

·� could be added tatrl,r eaa1� vbicb WOII14 speed ·up tba pl'OCeal a .,....,;t: 

., · deal while proT1d1ng high coatideDCe that the llltlllp WOII14 'b4f f'ol<"MJl.A1t:ilct 
· · " · 

· correctlY. (It shOUld be 81Q)baa1HCI tlat net\het' . the checking 
: dat1D« of the ..,17, ..,.D uailis u auto��attc :. !'me Pftlll'llll, 11 a 

reaponae �edure.� ' . ' . ' <:i:):,:w :, . .  > ';; , . . · .. . 
: l.  All toptber onlY a 11111U put ot the �8 �� ot eNAble· :::�o;�f� 

· 
· 11 lnvolftd 1ft th1a Jll'OC••• • certa1Dl¥ lela than 200 wol'lla . · »: 

no mre than about 100. Cllarle7 lVJiu (l'eD); il\teftda to ,,..,,.,.,,r,. ...... ,. ,., 
!. ··· 11ctuol paraaatera in tile nell' flature aftd inc1U4a thll Uat 1ft a . �l\le11� ; ·.· .tor dnelolaeftt ot tbe new ocepqter Jll'OSl'8• t4) itbe I'SD. · •··.�vt�u!· 1 :::1�� 

' apec1t:Y tbat tt 111.11t be poaaible to llldif)' theM crlttce1 :111 . ·. · . atori!d in the Jl'me program liilce •zoo ot ·tbea C!ttaqa• •• the · tlifltbt · ':'·' ,, •''"-'' 
' ; , pro,reaaea (i••• • accelei'OIIIIter btaaee, IJIIOeO!Ut iDirttaa a114.�t�=:� 

·· ·. •· eto.). Iince .tbl 1/C 101 tlllht Iotta aot nea Dll4 a . · · · . :t4 •·' 
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UNlTID ll'ATIS OOYDNMINT 

� ,  Memora'ndum -- � \ 1 ' '  - � - -�-
. ' . _ , · ,:-)� · : 1"1· . •"/; �t� 

,':,,.,,.,,, , ,,, : " :lw.tCbW. a-..u� ,_.1u � 

' · I . 

.. '': ' �··' ' 
•. •_ • . ..· .' 

• 
• 

. : II ·.-. 

1hi1 M CN ...... 11 JUt a I teler ftrr a , .. le bt.a.,.tolftteM .t 
41acuaH4 Vitia ,_ ecef"' floal tH � laalllllll CIIQP renn 
Aup1t lT. I tldJIJt tt 11 ft'T � tba\ JW � aet oa 

vttb ����� tbl Jn'fONUCe or tbll Nllllenou •npts.on s.n tbe 
Ul u1q tbl rdazo. !W iteM 101& allillllal4 .,.attioa� a4dftaa ue 
the an .. .,. 1D ¥blot'. tile NdaJ' 'bta... ... a111UI4 U4 tile trequencr 
at Vllieb tbe, 0011p1ter abou14 ftqii.Ht o'baeftlltloaa floal tbe :radar. · 

Reprdiq tbe toner, I •• 'ft2'7 11&Cb naa..- tllat theft llipt 
be 11tuat1ou 1D vbiob tM1 IOJibiltioaW J'l4u 'btu e1tiat104 · 

ac.ehcnr tou1a Q the ent1N •Ylfll'loa paoo•••• Vitia reiUI1 to 
tbe hequeftC7 ot the o'bHl'fttiou, I eapact w V1U aak KI'l! to · 

cblage tbe :rate troll 0111 ptr ldaatel to one ttt:r;r 11x to ten 
lecoll41, or ao.t� 1ne tbat, 011 Anpn 28 6 29• Ot coiU:'It, 
tblt 1• Just a pea allll w v1ll aU 'be llltfteatea ta sett1118 ,... �.�- ·---�p;:;r -· "-

• 4 v. !l*U, .r.t. ' 

ec: · .. ·
- . 

N/J. P. JIQel' c:. J. aau 
.. 'f. JeJIJttu . 

. 7tiD.3/J· p. !lr1Ut ·. 

711/J.t./A •• P. JVtn . . ·. 

l'W/liNaeb mas..t• .· 
.,,�· :'�• Clt'lleoa . .• . · 

: ' - - - . . . . ,.· .· . "f 

.:: ' ' i -�\: _ _  �- · . . I 
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''"'> ''""""''·>' . .',.,;,;;,· ' ' '.i ·;'-.:!���\�( · .. ·:.� ·. -� �-::� ' ·-�- '\ ' ·J.&tciiat� . . . ........... �la Jtouo�� · • ·· �-··· 
:T'· :_:_.:<;,; -

.,. 

.
. 

; , .' 

. . , , -
. 'J!li• ... .., • ...._ ia to NCJWM� tlat ,.. look � 1Dto tbe 
bua1••• ot llov tbe uM ot l•""1q ftdar o'baervatiou 1D tbe · · 
I!Pilcecnt't COI!plt.r dllJ'1aa 4eeeut 1at'l8eDCel tbe cmllol%'4 
deterrr1Jiat101l ot t11e t1Jial lancJ1ac ;po1frt. Jl)�1 the 
liD41Dc »>lllt 11 eaM!ltlallT t1a4 J1P10r to Pl'0041111JII ot llhe 
lall41q ndlll' data but tllat � DOt 'be tbe .... ! It 111pt 
1"Mll7 fbi&]. it 11]) quite • 'bit. 012' JII'OUea, ot OOI&ne, 11 to 
Mlect tl» 'belt Lll JI01lt101l fbr liM 1Jl lll'blequnt :real tilll 
%'ell4enoua maetcm »'••ac, taat 11, 11ft-ott tw a1111 p.1.ue 
cMJIA8 ftqQlnd. 

cc:. JM/J. P • ....,_. 
. c.  1. maaa 

x. v. · JeUlDI 
. FtDJ/.J. p. Jl:!7allt lt0.4/l. P. JVtea 
··� Cbietl 
.,l'l . .,. 01'-:l 

.J.m,;,,, .n-.aP.J 
. 

. · j "···,; ' v B., u.S.' I-. s.11 �,,_,� ,. ,6, '""''" so���•v Pt. , ,  
. � . 
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UNITED STATIS OOVUNMINT 

.. 

· · > Memorandum ·· '\,. -- .. aD4 loOJa•• � 
:
. 
��>" . , , ;_ ' .. ;, 

·' ; 
·:'- ' : 'j:i .  

l• Bob, it 1oob l1ke r•.,. !1114 _, *4 liP bU.oetCecl � the laat 1l!aJ' Ol' ao alone V1 t1a a tn ot ., Cll'onlea Oft:!' be:re, becaUAe ve 1\I:N 414 111aiUIISentan4 the 41Yla1oft ot ftQOnll'b1· Ut.iea. Alld I aa aorry about tblt bectiUM I aa IU:N it 1111t ba,. contributed ��abatantt� to our JII'OllleM. 
-< i .  

2. In an;y c111e, the cltvtaton or "'.-,ollllttltli� 1011]•7 out in your AUI!Illt 22 ..,  to •, 1023·�5·67·139, loota Jlllt nne ·• and we viU tau taedia� •teJ!e to •tart WOI'ktnc tbat 'lillY• In tact, ·11e were on the wrge ot P:OJlOiln« juat auch aft ln'anseliiHlt to you beaed on OIU' •••w•tton that 1'0D t.4 beett told to keep tbeir banda ott ot the Digital. AlltopUot 1ft au rell)leota. Obnousl,y, the aup:port :you Pl'O]IoM fbr aa b7 10ar � W1U be badl,y needed, and I aa aure baled on ftr1oua COIIWI'Jiltiona ve have au had - lhoul4 baft 110 � 1IIOI"Jd.q to,etber tb1• way. . - . ! -·. · : · - ." _ ; ; __ <-· ; 
. 

; . . ' . 

PM:BW'l'in&su, .rr. :pJ .· •. . ·. · . .. · · · . · 
.· 

.. · . . . · . . · . . . . 
. · ... Bt17. U.s; SMhtp � R�plllrl7 "' tht P,.;wl S;.:,p PI;, 

.· 

. :) 

i - -

; · .--1 

i f 

-,. I ·; •!;.,, · r ·.' 
. " . 

. L 

. 

·-
·· 
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' '  
';'>'!•c<•i·,:j.•i'1;,.; , '•' �- " · ;�,��:?· ��;;•,,E'$JJ:�18I", •·(iW.claDce aDd, Cclltr01 .lnV:U�C"l 

> \: ' 

,, ' 
Reference is made to MSc llleiiiO!'M.dlllll tJ7•·Dio•T•�52; ·:st:la�tmart· .. · caaputez-.· 

•. ·•· · 
·
· l!rogram status • particularly Slmdlllk, l, 1967. · 

The referenced memorandum revieva the Dtatua ot t�e Sunclilk COIIIputer 
fll'"gram, Md includes comr.�enta tb4t Coul4 be mi.tlea41ng to those 

-·ad!lrecseea. who do not have the denl�tal ba1lkaz'ound ot the dig1• tn.t ·autopilot (.DA.i') . ./ : 
: . , .- '"" : -�. ::: L - --. ,.. . ''l'hi:: l\lemor!Uldum ill , wr l tten to revi<N the p:r .. ent zlitaponaibili ty for ; 

DAP dedgna I IU!d to present approp!'late CCIIIIIIeriti ! on pre lent pAP atatua· ··•·w· 
.. �,··x;•;;; 

' . '· · - . . . I 
. � . - ' . · . ' -' . .  l -. 

It is the understanding ct the Gui•tanee and Control Division that the : '· · management responllibilitiea f'or the DAP develop���ent, . progr11111111.Lng, \reri! . 
tication, and spacecraft integration are as tollowa : .. ' 

· 

.,,, 
. .  

·
a .  ··. Development ( including requirements def'irtition· and design 

verification) • Systems Analyais Branch (�CD) :, · �· • . · -� - -< ·'·, _ 
' -- - ,  , .r '' ·:'�>"', .: .-.. � .. , -··-_ , . 

_ _ :,;- - - "' . 
b ,  · Sottwue pro�luaming (inC:.udiq doeumentt\tion) '-' Plight Software Branch (FSD) ''· . . . : ' i :  · . ··_· . . ,, .· ' ' ' -- ' ,. ;1 !': " . •, .. ' ; . ' · . . 
c; • nort.we.re vet-it'ication (inc:ludbc doC1.111181it\it:i.on) • Flight' Soft11�� Branch (!'SD) · • :-:�\ . ,  • • • 

. d� Spacecraft in�l!gration • OCD P:ro�ect otribea .  •; . > : . . _ . . ,.. . ' ' _·_j :  ;:_ ' : ·  ,
. '• , __ > . 

. . · In addition, the SystCI!1ll Analysi s  llranch has the responcibilit;y to�' 
\ provide technicnl Stqlpvrt to FSD f.'c•r items (b) Mel ,(e),  E�tMIJ)lera are·' 

(l.)' review tVld initi at i on CJ!' DAP tE<st plana, (2). anolys1a ot DAP teat 
, re11Ulta ,  ,fllld (3) .initiation ot independen� liAP verification (cleU'IJI ·· l.l''.<K ·/'A!'>"'''�<'ilt· 

IUI4· software) by uther aua�port contractor&, . · · · ./ \i : . . · 
·
· . . 

'· : c. •· · · 
�- _ · :_ ._ -· ·. ·._ , -

-
- - · _ ,. ' !... ' . ' ·_ , -- - :- :';t?':�:_'fl-<--.-- . --· -. _ _ : , ·  - ·- - _- . _  ·

·_ ·- : - · 
!1\ : a&, �oss1bly indicated in the refnence, . thb 'diV111on =>f reapal'ld" 'F;:••.\.1:;,.�;; 

,· .. < _· .\ 
bil.ity i f  not presently : in e!'tect , there 1a a ill iat.llclet-atar.dlr.g, an4, ,.• : 

, ,, _, .·,: "•""'-
. " 
I.Q>AD . • , FSD, o.:�d GCD zn�•t .  initiate action to cl4r1fY �he reaponsibili · . . . ""ln .he · DAP lll'ea. . .. . , . ! ,  ' 

' . . . , . ,,_, ,;., . > · .'; ; .. _.·.i':j,, ... : , · · . . . "; , :,• .->. .' ,·.,. 
:{.�tt :', ' : 

.. , 
'''I . , 

,. 1'• 1 : " , . 
. Uny U.S, S<�l'illgl ,&nth Regt�l:,;;/y on the Payrolt. S�t;ingr Pla11 . . I '  
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t:pmllrJ MJ.l.y • wltli: ;Ot�� to the �resent lltllt'.i�rt��ik; l)' J'O.Iti'un.ii;;'tl 
, mo,•nt.b•nc:• L ln the rurur<:rice; aeveral. cOmment:� u.re >�prop1"1ate , 

,,,, ,, .,,,, ', :) -->.'•' . .  . . ·-:-. --
_
·; ' '

-
: .

' .. . -
-

. . ... ,.,,� 
_

. ) .. ·;(,' • .  ' .. . ' ' · . . ', '" ,,,,,, ,,,,, > 
. :1; "Workable,. · 

DJ\1''11 for both CSM 'l'VC 11nd LM hAve been flVIlilatile 
apprc•xillll\tel�� Cll�e year ago. lind are duc\llllentecl 1n .the 2cr{/008 asoP. , 

f .. , I  · . ·  , b> , I'Oliow.tna the t,'l18ht schedule reahlattl.e, the decllion vaa . ' f , ,  ; 
·'·'· made t<J modii"y the rM JlAP to reduce (1) C!CIIIpUter, 114111017. requirementa, · ; ; ' ':;: , ::;,�!>;.rl';;;,;,;: 

(2) canputer execution time (partieular)¥ in poltere4 descent) .  end (3) 
· 

control system aendtivity to krlovledp ot �tal cono:itions , 
It. should be noted that a aisaincent nuaber ot pCiteftt1111 deaisn deti• 
ciencies have been established by the detaile4 LM'l'l' verification . . , 

, , stUdies , and appropriate IIIOdl.ticatit.llll have been .inclUde4 into tl\e ; 
· ,;; ' , · · .  ailllplii'ied rM DAP, . · ·• · 

"'' · 

·�· . . 

:· · . 

· · . · · c. 'l'VC IlAP J)ort'ormance baa be<m sacrificed td accept a firat · 

, 

structurnl bendins mode ft'equency or o.a o(lt: • !1'1\i(lfaa cioni�derc,d • 
c0111pl'llll11oc in order .tO' t;cCIOmOdate tho a18n1ticnnt uncertainties .in the 
modl\l ctata. l!owever, with the p"oent lov pert �� . control �l> ' ns ,  
the CG: decked configuration i e  eonaidered unacceptable trom a ·� ,, 
displ� and ::�:.nitOl"ing viewpoint, MIT hU been d1racted to inveati;. · 
gate a.i.t�rnatives to correct this eot.abllihed desisn dei"iciency, and 
is actively pursuing this objective at Wa tillllh l r ' ' .... · · •  · .•·c·<;:- '." " F•;,ry,�;;� ..- i'·' '· ) 

d, ..,:: Kenneth Cox attended the �  190 1961� Sottvaro 
• " , · 

Development meeting at C&mbridge, and stimulated a detailed discussion 
on general DAP developm�'llt status. All a result, the management or MIT 

agreed to .review the manpower requirements 1n the area of DAP develop• 
mont, and to initiate action to nmed;y the recognized DAP dOCUIIIenta• 
tion deficiencies. 

· · . :-1 
Since the DIIUI&gement or the :f'light soi'tw&re pi'ogran�hhs ttsak (whietl� i* j ,�,;f¥!":7:;:-;�··� 
a major portion or the preiJent· MIT contract) baa been delegated to · ·  

· 

FOD"�th!.;l responsibility should include the total : pl'Oduet • •. It ia our . ?  

understsneling that this applies to the DAP' a aa wen•· u all other so:r·�:• : 
. ware prosrams, Contigurati?fi control ot the DAP a�ould .be 
exerei&ed in tho 11ame manner •• 1n the cua tor crart CCIII• 
puter proF.r8111a .  A 11111811 point managtMnt· w. 'l'fndAU, 
Jr. )  presentl.J ex1Bt1, and successful DAP 

' . .. 
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· .  • 
ilcRlto;ll:l la ucpenrl.cmt upon c:loa• 
manta ot MPAD, FSD, 1111d Gel), . . . . 

c:c: i'A/r:� K. Bolender 
. EG2/D. c. Cheathalll 

· - • FS/IQnwOOd Dunaei th EA/M. A. Faget 

. . PA/K. S .  IO.eil'lknec:ht 
PA/G. M. L..."W 

FM/J. P. Ma¥er · 
· . EG23 :KJCox:dbb , 8-22·!7 

I• 
\ 

. ' 
-� • . ,  . . . -;·. 

· ,� · . .  
. " "  . . ,.· ·. - - · -� . ., . ;:-c-�"" ''· . 

• .... , . ; �-
-. - -�··

' J. . 
· · .-"1-.• ' . . . 

.• 
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UNITED STATES OOV!JUfNII\'T . . ' ,.. •• "' ·• �culfd S..Cec•llt Ctn111 

· 
· Mernorandum � ; ' /fl A41Ulllll tliaalll& • AHIJ114. Ultlllllil!l . \1j;l\]\j) : ' ' ''t.' •'"U ';' ' '  r�. fi,-;/. �J .  · ·  ·· · · · '  '' · ·  . AUG 28 . . •  . .... , .. 

. . " -;}'jb:·_·-. OAT&: -

· · ·, • 'F' 6T•IM•'l'-68 . .  , . 
. . /::-Jl::>> 
· 

.c:i;i ,( · , .  

SUBJ&CT� ' Qoocl1ea attect1ng the R'l'CC llei>De4 froa t!la 504' OBOP •et1ne 
·.,,_., .• , .'1_ , / --

I am wltlrJR th11 meiiiDftndu.a to 10u ln JOUr JIOiltion •• :R'l'CC 
1-'0Bl'8ll r.oo'J'd!nator tor MMD. Du-lng the lwlal' l&n41ns CISOP 
.re•·t�v e.f' .ftu�at 16 and 17, I noted a 111111ber*ot 1teu c!iecunaed 
vhictt 1\·1 � 1011111 bea:rtng on the :R'l'CC Jol'OI!INII• I would aure app:r;oe. 
c 111 tr· 1 t 1 t :VOl& would loot tiiN cmtr and aoe 1t the :R'J.'CO � • able 
t,, d'J '.!� Joba ve aasl.lllll!d tbat tt• a 'being eat up to do and/or 1a 

· ·  .... t-r·� .. awnt vitb the apacee:ratt COII!Plter prograu. 
l, 'n!e:re i n  a NUt1M Vh! ch MI'l' pt'OJIOied tor the ClC CPllled 

lunar landmark aelcction (:R-35) vn1ch ve intend to delete bneed on : 
the aaaumpt1on that the gl'OWid can perfol'lll th1a tlulction better · 

· 

and easter, What it <toea 1a to �nd the beat f'ive landmrka ' 

atored in the CK: to be used in l.wlar navigation. They are presented 
to tht� crev in order ot priori ty vi til the land1ng ai te aa number l •. I UIIWII! the R'l'Cr 11 Rlrea� :prepared to IIIPPlt tbia intoNation 1n 
the proper tornat. ) v  

1 :  
2 .  lt was dectcl.ed tbllt coordinates ot earth la!Jl.mllrlt� 

,
used 

tor navigation would be in coord:!.nat'!a ot balt latitude ( (/)/A. ) 
and helt lonsitude ( �/t. ) 1n order to obtain the neceaaar;y 
prec::1aion. . 'Diese nlaee are given to three deC!1Jial place a .  If it ' 
ia intended to euppl,y coordinates of landlarka i'rcm tbe ground, 

. obvloual,y the;y ehould be con1111tent vitA tlll.t uniqllft eyatom. " .  
!, 

• 

3· �hile in lu�.r orbit all altitude, apogee height, perigee 
height, etc. ,  ISICX' dinplays v1U be referenced to "' apherteal 11100n with · 

_ \ radius equ�l to the Ctll'rent estiiiilte c.t the landi..t site radius . ('Die " \ only exception to thia: 111 the proclte.stng ot landmrks which a1'fl ref-
;..� · �:renced to a Jl'rf"-establ!ehed �n model. ) The ; ,point here 1B that 1 t  

llf!XtA.!:t IIII!'IIUrei!M!nta are 11111de onboard thO CSM the eotiate or the · 
.-�J:anding Bite redlu1 vtll probably chanp awd 1t will be 4es1:rable to ·---" • make tbe R1'CC consi1tent. ' 1 • • , ' 

i .  ' --- : ,_. , . ...... 
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: ;:,!' ·! :- • , .. .. 
. · .:.�' .. ·\' ' •  . .  :·. :' . .. 

. :�' '!i� !l'be lUnar orbl t insert ton {JJ>I) . . . program, p.;3�, 
another gOod eal'ldidate t'or deletion. In tact, . bleed on our recent 
dillcusaions it is probable ve _,. not nen 111.nt to tergct for a • . 

cire11lar orbit, but ratber cut. ott the engine 10111eVbat early in order: 
to mke the power...! flight .,nitol'illg eater • .  In any case, if w · 

� ·delete this program it will be necesilar7 that the R'l'CC tare;et1bg bP. �de consistent with the st.a""•rd Lu."::ert pretbruat program, and it 
11BY also be desirable to ellaJige t2le II'1'CC program. to target tor non-

. circular orbit. ·•· · 
] · 

5 .  Another deleotton eaDdidat .. .  '\.a the lwlar orbit plant> cr.nn0;t' 
and circularization pret��t program, P-33· I assume it ahould be 

no problem to depend on R'reC tar�t111tJ tor 'this �euver, in fact, 
'· I think ve aba;rs asaWII!d tbe srculld ·aa priM. · ; • : . . . . 

cc : 
FC/P. C, Shatter 

FS/L. c. Dunseith 
. FS5/C. Parker 

J. C. Stokes 
FM/J. P. Mayer 

C• R. Russ 
• M. V. Jenkins 

FMJ.3/J. P. Bryant 
FMJ.4/R. P• Parten 
FM/Branch Chiefs 

FM:HWT!ndall, Jr. :p.j . /"f. 
. 

. _· , 

·., 

'· 

) : . •, · ,  
· �  /�'; . · Bovard w. Tindall, Jr. 

: ;. 
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TO 

..,_, IJIIa.t ... . - - -._.,! . ... ..... ( . ..  , ...... 
UNITED STATES GOVERNMENT 

Memorandum 
. I \ 

:� �� Chief, Reentry Studiee Section "'� DAft: 
AUG 2 g f967 

6T-rK-T-6T 

PROM : JH/De-put-T Chief 

S1JBjECT: Is display of IBX 8 in P-61 � pdf 

' ,, 
nu-ing our l.lmar l.allding GSOP review eoaone coeaented that the 
display of IBX 8 in 1'-61 1a of no uae at au. It we Hid to 
be grossly in error tor earth orbit reentry and of · no  value in 
determining appropriate action 4ur1ng entry troll luJiar return 
or following an abort when it 1a .,re accurate. It vae noted 
that it would probably be de81rabl.e to l'l!place that ]lUIUII8ter 
with some other cUspla,y and L/D eurrentl;r loaded in the ere 

was proposed as a candidate. Aa I reeall, b) �.ft1on vas taken 
at that meeting, but � you vant to cllllnge this think it would 
be a good idea tor you to re�nd .-thing u IIOOJl as 
possible. 

� J  
: . ;.> '--' 

� w. 'l'lndell, Jr. 

--
ec: 
1M/ J • P • Ma,yer 

c. R. Hues 
M. V. Jenkins 

PM13/J. P. Bryant 
PM14/R. P. Parten 
JW/Branch Chief's 
�5/T. 1. Gi'b1011 

li'M:BW'I'1ndaU, Jr. :pJ 

. .  
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....... ._. ... . .... ,. .. ....... -.. ""- W. .-l ......_. 
l!NIT!D STATU OOVEllNMINT 

·Memorandum 
: FKr /Chit�, Guic!ance a. '-rtomance :&:ranch DATS: 

AUG 28 1967 
67 ·1'11-'1'-66 

Prelaunch n\P 1D1tialhatiou 

Durtns our review of t 1e luDar lan41rs OBOP' e, the question ot 
prelaunch n\P initial� �tiou vas 'bro\18bt up. As tar ae I ean 

see, there is no U!lf' : >r the Ilo\P un-:;11 etter TLI, hn 1 t that 

rig.'ltt For example , t 111 eontingcncy orb1 t insertion mannuver 
does not use the nA.P nor does CSM guidance or the S•IY.B. 
Aeeordtngl.y, I shouJ..i think eey 1n1t11ll1:.at1:-n Ghould be 

aesociated with tho firat =14courae .. neu?er while on the way 
to tbe 11100n. Isn ' t  that riptt 

- \ ' 
ec :  
TM/ J. P. Mllye:r 

c. R, HUes 
M. V, Jenkins 

:rKJ.3/J. P. Bryant 
PMJ.4/R. P, Parten 
1B5/T. J'. Oibeon 

FM:BWT1114all, J:r, :pJ 

�\/ 
Hcv&r4 w. Tindall, Jr. 
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TO 

:·'<-. 

UNITED STATIS GOVERmaNT 

Memorandum IIASA·Ibllllld Sp1ca:r•lt Center MtlliiJI ..._ ' Alalysls Dtwlsilln 

DAft: AUG 28 1967 
6T..JX-M5 

>,{ nOM . : ftf/DepJ.t:, Chief .-, 
·1 
' 

· •, 

-_ . •  . ' 
· . 

� : •  � \ 
r ·��-
\ -� . --
1: l 

'lb1a 11 a :relliDder of the action ita ;rw ptokecl up at the lunar 
lalld1ns GSOP :NYtev Anguat lT. It ,.., OUl" dellre, ;you :recall, too 

delte the DOI prethrullt/thrllat progl'UI, P-61. It 1ee!Rd at that 
tillr! that it should be po111ib� to alte thit �au aneu'Ver uains 
the exte:rnal A V targetiDg t'%'oa the fP'CW!d, particulu� it a 
descent engine thru11t ot 30 or 4ol' could be llled o  rou better 
assume it v1U be cleleted UJilelt ve bear a4Ttoe to tbl con'trar7 
t:roa you. 

ee: 
I'M/ J. p. Mayer 

c. :R. mltl 
M. V. Jenlt1na 

00.3/J. P. Bryant 

00.�/R. P. Parten 
FS5/T. �. Gibson 
J'M/:Branch Cbieh 

.�D1 ..... 6-.-3r-.--
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........ ..... ... - - -_ ..... c.. ........... 
UNITED STATES OOVUNMINl' 

Memorandum 
• ·  

: ... itn ·beiow ' 

M1*J"CI. 

• -

.. . . . . �- . . · . . . ·.I •• 

1. OD Auaue\ 16 General l!Dlerll!er appxovw4 x ••tactuft ot lbdule III 
ot the LM-1 IJ*cecft.tt CCIIIIplter � xopta. · tia •• clone baeecl on 
tile �t1on or both Jm! aD! JBC teolmlcial. Jel'IOMel tn o�er to 
COlNCt tvo 4ettc1ezac1 ... 

2. !!he tint, and met eerioue, 11 ueoctated wS.tb the Deecent 
'
ProP11• 

e10D System (DPS) trim sf,mbal contl'ol 'b7 the J1181tal Autopilot wh1c:h, 
UDder certain cll'ewutal'lcee, C!Oill4 :NIUl.t ill' u attitude 1natab111t:r 
4112'1ng the JlPS burne. JCI'l' hal .. tt.tw4 that tbe :probabtUt:r or tlrla 
S.Ditab1ltty oecurrlng llltght be u Mllll u 20 :percent. It lt happened 
the ground controller• would be toree4 'to ;p:oemture� abut down the 
engine, aertoual;r J�dq tbe "'""s""er ot the 1111aaton. . . . 

3. !he 19eeoDd tmprovement vaa to prorl4e l'eltart. :protection tor the 
t1%'e-in-the-b01e aeC�uence. Wtthollt We ChaJ1811 a computer reata:t 
oecurrtna at a crtttca1 tiM -u. !�aye l"'IUltecl ill etagtng without · . 

1gn1t1Dg the ascent engine, allo d,_nasng 4Uftcul.t ground controller 
action. • 

4. !he current ecllec1u1e calla ror Kn! to "leaee .the revised
' 
veraion 

ot t1111 prcl8%'811l by August 31 to Jaytbeon �1.' rope !llllnu1'ac:tul"'. The 

ti!ll!l. deciaiOD aa whether or not to uae tllti tlight rope mdule has 
not been ll!llde at th1• time, u I underataad lt, but vill depend on 
IUCb things aa the lL'eSUltil or a leriea or teate to zic:h the ayatem 
mat be eubjectea, and tne Wgllt lchec1ule itaelt. 1112"' vtll be 
glad to eee that bird � 'll atore lt ari'fta �.,, over the brink� \ 

t'" -----.L.< ' . . \f. 
, I'DIIIml • Tindall, 3r. \ · 

Ac!d:l'eliaeeu' .. ·. ·· · : (See attached Uat) ' . . . ' 
. ' !  , .. 

j' .' 

• 
·,./ . 

·: ..... " :':' . .. 
• 

" · · ' ; · ..,· 
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C:l1ne J'ftaiM' to14 • to4aT tbat tu plattom in a,aoecratt OlT 
(tbat 11, AS•501) hal been S"Wpl.aced apift b,y the orae that vae taken out eneral weke ago. Appanntl1, there vae an inter· · 

m1ttent problllll in one ot the accelerometer•. I believe Cline 
nid they have replaced the Z·QTO• 1'tul ehanp ehould be 
benet1c1s1 in te1"1118 ot re4u01118 41apere1on• at entry Iince the 
cr1t1�al component, the l'•S)'l'O, 11 aiQpoeed to be a real good 
one iu the old, or1sinel plattom. 

Addreuees: 
PA/ G. )(. :t.ov 
'I'IJ4}Ao Cohen 
'lA/C . C. ltraf't, :tr. 

·s. A. S3obers 
·. JC/: • n. Bodse Go s. · Lunney 
FL/.J. 1. !allmack rs!J,. c. Jlunleith 
'IM/J• P. Mayer 

c. Jt. Bull . 

X. Vo Jeakinl 
Branch Chief• m/R. A. Gardiner 

. JM:JIW'findall, Jr. :pJ 

bee: · 
XIT/TL/P.. Ragan • 

, ,  : . " .l ' 
. ·,. .. . ! � . : ( ' .. 

. ; ,  
. :� 

.• : , . '· . .  1 1  ' . i .' '  : � 
:rr. 

.. 
i� 

• .  ' 1 411< . . . 
. · . �- -·_-\ 

\ .-
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................ 11'0� - .... ,. Dt1'l&lll ... .... (. QIIIIJt) ltkt  ... 
UNITED STATES GOVERNMENT 

Memorandum . .  · 
8ee 11at; belcnr ;r- ' . ,.,_, ·.· :, !.· . 
l. On Auguat 3 ve ha4 an intol'llllll 111Mt1111 to talk about crew mont• . 
torins or the Lunar Orbit Inn:rtion (LOI) �aneuver. 'lbe subJect 
came up in COUD�Ction vitb Jim MeD1Y1tt'a preparation tor the S�C 

· presentation . :('m wr1t1na tbia no� beoau .. ,. tentet1vel.J, aaree4 
. on some ta1:rly balio po1nta vi'tb repl'd to how ,. misnt use the 

various aystelllS. bee prellmiMr)' conoluaiona, · 11' they hold up, 
could have application on aCilllt or the other 1111neuvara, not Just 
LOI. 

. ' -� -· ' j . .. i • .  

2. I 8111 aure you are all aware ot the alcnr response o:r the thrust 
vector control digital autopilot (:DU") in the Comaiand Module when 
docked with the LM. Il:l order to avo14 exo1t1q the loW atructural. 

trequenr.y o:r thia contl8UZ8tion (about l cpa) , it baa been neceesar,y 
to reduce the response ot the III\P to a ftr,J large degree. As a re. 
eult, if there 1a an o:r:reet in tbe al1snment ot the in1tial thrust 
vector trom the spacecraft e.g. , turning momenta vtll exist at the 
beginning o! the maneuver causing large spaaecratt att1tude excur
sions which taKe a couple ot long period oaoellat1ona to damp oud. · 
OUr c�nt eatillllte ot the max� exeura1on· tor LOI 1a about 8 

· . baaed on the aasUIIIPtlon or tu� lc>lded propellant tanltl and ini• 
· . ttal thrust 1111aalignment ot l • 'lbe period 'of oaeellation, u I 

::ecall, is in the order ot 20 secollds tor the belt cycle in Which 
the greatest excursion occurs and, UDleaa the crew were prepared 
tor it, it could create considerable concern on whether or not the 

· guidance system was working properlY� . In the cue o:r t.he LOI 
llllneuver, which has a nominal duration o:f' about 3'1'0 aeconda . :s.t ia . 
probable that the transverse velocity incrementil a.ec'.UIIUlllted during 
this period ehould not Jeopardize the crew. It this 111 true, the 
cor.s�neus is that the crew would ba viUiq to paaSively ride 011t 
this perturbation. 

•, 

; : ' - . · , ;  ( '  
3. Crew IIIOnitoring o:r the rest ot the maneuvar .llll.lat be J)ronded 
tor two charaateriatiea: duration ot the burn itlelt and attltude ' · '' 

error. With regard to the tormer, it 'IIIla read111 apparent that the : 
only danger tO ·the crew occurs from an over'bUrn, that 11, ta1lure , . 
ot the engine to abut: dovn in 't11111 . �ere are three dev:s.cee which 

. v 

. : 

'

' : !  

\ \ ., ' . : / -- . 
.• ' . . .. ·, 

: .,.-_ _ . . ' , . . _ . 
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· ·.· can be used to monitor and c:roas c:1�ck apinat overbl:.l'n: tnr. PNOS, 
the £\ V counter on the liM3 baaed .,n ·acceleration meuured along the 

· . · lon&1tude spacecratt axis, and the clock vhiah can be usecl to com-
pare ap1nst the anticipated duration ot the no1111nal burn. An over-

. burn ot about llO tps would :reslllt 1n lunar 1mpact, 'Ibis is equiv
alent to aDOut 10 seconds ot extra burn duration out or a total 370 
second ���aneuver. (A>lceleration l�vel at burnout 11 approximately ' 
l/3 a. ) A 3 .- low pertormance engine woulQ exten<l the burn �ime 

... Juat about 10 seconds which makes monltorina w1th the clock somewhat 
11111rginal. '!be EM!! long1tuele accelerometer 11 aa1d to have an accu
racy ot approximately 1.3 percent which 1a equivalent to about 40 f'pll 

�\ tor the LOI maneuver. It should provide a 11utable cross check. In 
\ .  add1tlon, lgnar impact result1ng\t'rom overburn, or course , occurs as 

much as 180 from LOI, tbua , JGFB should have a good capability of 
predicting thls event as soon as the epacecralt eppeare from behind 

the moon witn au1'f1c1ent t11118 for the crew to respond tollo"Wine; advice 
trom the ground . 

· 

�hat�
n
���=���t

a
!������W:���!•o;o�:�:��od!������t ��e

s�:�� 
ver would resu�t in a redial,. A V downward caulling lunar 1r.tpact ap- · 

proximately 90 orbitlll trave:l following LOI, that is,  at epproximste
ly first appearance or the a�cecratt trom behind the moon. It wa� 
proposed that the FDAI' a  be set up with one driven by �he PNGS and 

. �� 

· the rther by the SCS for attitude comparison purposes once the in�tial 
att�tude t�n�ients noted above have ceased, In addition, it is nec
essary that the attitude time history compare favorably �1th a no�inal 
determined preflight. The c�arison against the preflight ; ominal is 
to protect against a cl.egraded Z-ax18 accelerometer which could caus� the 
guidance to deviate dangerously but would not be apparent from a com
parison ot the two FDAI ' s  wit� each other. Differences 1n the �I' s, 
of course, would indicate that one or the two systems was in error. 
Since there i s  no capability tor vote breaktng with a third scurce, 
there would be little option but to shut d�a when either ot' the t•o 
systems indicate a dangerous condi tion is impending. It should be 
noted, though, that attitude ·di11pers1ons ir, on:i.y one direction, r.amely 

1n the direction cl!lusing a radial velocity increment dovnwsrd, creoter. 
a ere� safety problem, In all other cases, it would not be neces6ary 

to shut down the engine, Critical down�ard incremental velocity 1& 

approximately 440 t'ps. , .  -. 
5. I guess to SWII 1 t up, eveo without ground men! toring and without 

very much onboar<1 redundancy, it looks like aiven aome ingenu:.ty WB,)"I · · can be round to assure crew safety. However;\ they uy require a · 
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villingaes• to have �lind� ta1tb tor a considerable time in a system 
· · 

, tbat atsht be al.tUnct1on1ng an4 11a7 :require an action that co�al4 prevent alalion III.Cca•••, tbat 1a, l)r-t��:re •nua'. ahutdown of a . . . pertectl,7 pertond.na system. Pro'ba'b�. IIIDSt of -chis is old stuff, but 
:t tbcupt S.t a18ht be.'WOn!l;whUe to wtte it 4ow. · . 

. • ·  . ; . ·· .  -tb�.�-... �,,A 
ovar4 w. Tin , ;rr. ..... \ '  

. Ad4ressees: 
· . CA./D. JC. Slayton 

. r:!/A. B. Shepard 
. J. A. McD1v1 tt 

E. Aldrin, Jr, 
. CBl/'1!. P. Stlttor4 

. CI/W. J, North . . 
C. K. Woodling 

·· D. :;; , Qrillllll 
P. K:ramer (2) 

CF22/C. c. 'rhomas 
C134/J. B. Jones 
EG/R. A. Garcli'ner 

D. c; Chea thalll 

EG23/lC· J. Cox 
'1!. P. Lins 

EG25/T. V. Chelllbera ... 
EQ2b/P. E. Ebersole · 

· EG27/D. W, Gilbert 
�3/?.• E. Lewis 

C.· F. Waaaon ·. EG4ii/B. Reina ·, E'J!rl/'l. R. ICLoves 
� \ J:X./N. G. · Foster 

''KA/R. F. 'lllompson 'IJI./W. H. Hamby 
w. B. Evans 
F. c. Littleton 
]!, D. Sturm 

PA/G. M. Low 

i . .  
K. S. Kleinknecht 

PA2/M. s .  Benderaan 
P04/A. C�hen , 
PM/0. E. Maynard · 
00/R. J. Ward 

· · FM:HW'l'indall, Jr. :pJ 
. .

. 

bee : KI.T/IL/R. Ragan 

. m/'D. or. tooltar4 . • < 

7A/C. C. r:ratt, ·Jr. 
. a. A· · B�obers 

a. a.· :Rose: ' c. Jtontl i '  

70/J. D. 104p · 

1. o. lftns 
'IC2/J. w� Hosch ' 

'IC3/A. D. Aldrich 

• • YC4/J. :z. Ranns.aan 
:a. L• Cat-1 ton 

'IC5/C. B. :Parker 

. -� . 

· J. s. Lltwellyn 
a. s. Llinney 

. C.' E. ei,lllrleaworth 
P. c. Shatter 
J. c .  !Oa·ttck . -.�� 
H. D. Beed . _ 

"'"' 

YL/J. :B. 'llamllla'clt · ., 
'FS/L. c .  :Dlnaeith · 

lS5/J. c. Stokes . · 

�
. 

'l. f• G1tiaon, Jr, . 
\;. R. o. Nobles . 

• L. A. JT.I 
I'M/J. :-. Mayer 

c. :a. Run · 
M. V. Jei!J(ins 

7Ml3/J. P. l!1'yant . 
J. R. Curley .).<

. 

a. L. RUnt 
:nn4/R. P • .  Parten . · ·  
'I'YG/'�'• D. Weber ' , . · 
FM5/R. E. !:mull · 

M/S. P• Mann 
, I'M/Bnnch Ch1eta' " . 
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Memorandum 
• : �Chief' , , 

. �. 

. 
JaOI( 

. • · .. . 

NASA • Manned Spacer.ran Cenler 
· Mission Plannlna & Analysis Division ' · 

J �. �' ; • < · , , , :  : , .· . -... :9i .. -:-.p�.1· ; ! --· 

. 
DATB: 

•'AUG ,8 1967 ' · �  

• L 61 -PM·'l'-�9 ,.;-... · . .... • • 
. · '• '.· · 

' ' ' I  
. . ".-; ' '  . 

I 

. , . . . . . · . . . : . . 

: . IUBJIICT: � contractual ettort ';p!'OVided :PSD lor 1ottvar,e ._ritication 

! 

. . ' 11• As per your request# I have stuted' to cbac'k into the MPAD 

contractual e:N'ort provided FSD tor aof'tware verit1cat1on. Jack 
Williams tells me that they do not. have anything l1ka 8T people, 
:but more nearly 65. FIU'thermore, it 11 anticipated that this 
DUIIlber will be reduced in the near f'lltue. At present, Lockheed 
·has 43 people involved in developing the anviroDIIII!ntal })1'081'81118 

tor the M>C Mt-by-bit silm.tlations . 'D1e LM liiiDllation is in 
operation now and the CSM ailm.t'lation 1a achedulad tor completion 
An�st 15. 7ollowing that delivery, the Lockheed .etf'ort could be 
l!Ut back by at least 10 or 15 people w1 th the remainder employed 
bn program maintenance and documentation. As I understand it, a 
review of' this task i s  scheduled tor some time this month to 

establhh FSD' s  requirements more :precisely. 

2. !RW bas about 19 people, although �1 were requested, to actually 
carr,r out the program veritication tasks . Their assignments have 
been recently augmented by request tor runs tor use in R'roC programs 
with the spacecratt programs, �ey have also rec�ntly been given 
additional taaks in independent testing ot. the DAP and the Abort 
Cuid&�ce Syste�:�� As I unders_tand tt, this task is to be reviewed 
during the week of' Auguet T· But Jack does not. toresee a reduction 
pouible here , 

3· '!hat apparently 111 the status as of' now and I inten� to take 
· another look in a couple ot weeks , Vill let )'Oil know, 

ec:: 
FM/C. R. Russ 

· M, v. Jenkins 
R. p, l'arten 

W13/J. P. Bryent FM/Bronch Chiefs 
FS/L. c. Duncei�h 
FS5/T. F. Oib:�on, Jr. 

J, E. Williamn 
FM:llWTinclall, Jr. :pJ 

Ito�. T1��111 Jr, 

: : ' ' '  �--I 
I 

Buy U.S. s,wi11gs Bot1ds Rtgul�trly on the Payroll Sttllillgs Plat: 

• 
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TO 

� C'OJIW .... .. tu.¥ , .. .,.,.. ... ,.P,.,. <• ow) tM•u,. 
UNITED STATES OOV!RNMENT 

. · . -Memorandum 
. . . , � . ·  See Uat below · · . , ' . . .•. 

·raou · : . · .. 7M/JJqu.ty Cb1et 
.... · ·., . ' ... ;' . .  

au.JB(:r: · V!F Hillin& by CSM fbi' IIOent IIIOal to1'1n& 

' 
l. Attention evaryonaU AI :tar .•• I oan tell, ..,.ryona wants to get 
that Vl!F rangi111 device on the CM and then' •  a bil!l effort going on 
right now to put together the proposal and Jutt1t1cat1on tor it. Most 
atte:�t!on to date hu been Biven to ita uae tO'l' rendazTOua. It 11 
oliviou� that it should be, .axtremeli valuable in eav1ng RCS tuel and, 
doggon� 1t, Juat belp1ns 'the crev ti� out what'• going on durir.g 
the , bl'l\killl maneuver•. 'l'he th1111 I want to make aura enryoile knows 
is that this device elao. bu the potel1tial tor ptticg ua out or 
another problem that 111/&Y be even 1110re aeriouto , And that 11 lunar 
aacont. monitorilll tor aw.tchover from P.Ra8 to AOS. 

: :  . ' 

2• Current 1)la!'ming calla tor u11.111 the LM :radar to o'btain range 

'-

-- ·\rate (CM vs. CSM) datA which, vheJO 1�111bined 'with the K>FN, permits 
·-l:he ground to evaluate pertol'lllllnce rit the two lyatema . :But the LM 

radar data it going to be hard to get. Jleacqu1ait1on 11 almost 
eerta1111y goilll to be �quired durinf powered tlisht and anistanc:e 
from tlie LM computer it goiDg to b4i 0\&111 to proTide -- even it the 
craw baa t1me to tool vi th it. ·- .. 

I· 

3• 'l'rtlnstarring thh tisk to the ralat1vel1 1111ot1ve CM via the 
vxr ranging could reallr. bail u• out it it can do the Job---and 1t . 
provides further �uat1t1aation tor tM. VHl" ransjDg as it that were ' 
Deeded:! ! r • 

•i ; f !  
:� r• ' " 

": 

• 

. Addre11eea1 
(See attached list) J; '  -,, 

. • -· 

' 
• '  

. - · · · ·  . . 

•'. 
. . : i .  

: .  I ' ' I  

. .  : " . . -� : 
. ·' i 

. i :, 1 
i ' 

, . •. ., • ' '  
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• _-<, ,,� _ :<:.:: ·:\,,<-->�-� - - - . · : ··: - : . · ·- ·-. _ : _ "<:'·_;,;., · · ·: ' : ._·- --�--
. 3· . In 1'eetl1"4' to thet tomer. r .... w 

·-:���;::��:::: ::��;::r� · vaJ'e people thAt' there' a 110 unn110e • 
· ··. · · uncliantecl one. thlt• conrputfl- JIOWI' 11 

. ]lf'for to laUI'IOh· on' ell aiiiiGC ·r.x · 
4et.1'111ncf MIT'• real optntoa . a  Uti I ·�a 

. 1e tbt . lttuatiou 11hereta Ue CQIPitft' ,fl 
1"o:r eout1nued operation allll pa Uto a 

,,. . c'Ud&tanee. b ·J'equi:redo �- llfPt 'be U· 
: { , s .. , electi'tca:t, pot.a. 

.
•. tanafel'lt. or' SCIIIIIttld•· ,-. , � <·-:· -:·:;_'.?'-.·:-�:._ . . : ·.:-<r.;·:··" __ . .-_' -·:··;/<:-:.-_ _ - - -�_:_'- :_ : ' . _-.. f.\ . -·' · . . < . 

· ·_ �- .· • •· � ... 'Ai · I  utlder'ataa4 ·1:t1�,l1'li8!1t Contl'Ol . 
:requtruent vhtch. 1a• being il;l'lelr.Dt.d for. 

, ,  of'. tM' fl'tlsable .....,r.,� · vord � vol'll, f1t a 
· print. out 411"1'er eDCea . 

. 'betna · r1 sht• . In u. 
:'w1at1onc '1101114 'be 

. rwtal probl .. 
. �aent, •. it ta 

f'ol'lllll1a.t.e . a . . �n�::.��lt. h alLJI;:!IIe.l:l..4 
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. allll l'I&U. 
to, Na . ... � -·\1 

. lllli!Atl',; tbon .COIKU.lOM 111&\ · liD\ 81�:�-lU'lOII.t.loa 
. ..  - . . :..'· : · · �-;�--�:: f: . 

. 
; ban •11'"4 Yitll.Jil': oa ·a 4•1.1lft1• :::������ ''tblt''CSOJ!'. 'Dle blUe C.OiWi Of l'Wftiona ot Cl � alld 5 

able b.Y Septellllar 3(). · n t• oar u&e.ratu41JIC tbat Ctapter � C'b!'!�lll"'!.lll 

forallatioa) te ira the ttaa1 ._,... of t1Jif.118 l�lll.Una all MDRB'•l l!illo:ftu"' ' :  4 (})l'Ogr&a eequencing) te k*pt U'P t6 cSate a.\ alt ·\taea alii vtll be. ftli•d.f' "'"""·?f 
:releaae; and Cbapter 3 Vllicb 4ethee tbe 4181tal. :auto :p1lot pacoa t wr�;. but 11 euppoeed to be tlahlle4 111 tbat cSate. 'ire are .  tol4 

. 
tr.at· "n•''''·•·.;. 

entey IIAl" 1a in aoo4 ehape; � acs nut requtna .11ocU.ftcat1on •Q)!���:�i'')��jffi 
'NC DAP 1e 'bein& ft4eef.p4. Jlo · 

' · Deplorable e1 tuattoa. · , " · · " 

. ,6/ It h p:rett;y ob"tf.CIIle to eft!';Y'CIM that 
gettiDg out Sunllillt vt1l r-.f1eet. on Oll!'. deJ>f.YI�yj)f t:�i:!!��=�::�:� 

·· .. Colo11u1 (CSM) aft4 SWJ4uce (IM)• , , 'l'b1:w,••o!;.cc�ou:i''Be• 
not. gett1n& tbe tull atl'ltnfttb etrort on tbele1t�· tOI:r*illlf �'·p::�;·a�:�::tii� pla!lne41 but it 11 a1ao nident troll our elC1Pe:•1t111Ct .t 

.·talee 81lbStaDt18l� lonpt ttllll'l · we ball �"i•OillilJ:,tat!.a•t<tl'l 
Coloaa11a. and Sundance . are  eelledule4 tor t. nJLeaae 

, a good targe� 4ate to ! eboO� tor'. VOill4A''t 
· act.ual releaee 4att ot the :tiJ'at. flllpt-1010l'l�:�iftlri:lon 

laJtding Sun4aftce and Colouue FCINM . vae 
... . .. ... ,.,. ,  •••llft4 'botll MI'! �nt and we blare 

, the•• iUpa &124 to t.� leaet. get. a .,.tftl volilkii�:a� 
: ' on • .  '-' ,. . . . .. , .  · · 





00000134 



00000135 









•• 
·-: � ;·_ :  ................. .. ... M•J.- -.t .. rt111 .... .. - ..... ......... 

00000139 





'lll�!lll.o.-TI····�·-•••••••11'1-IIII.i�·�''::f/l!ll!llil························· 
. .  

' 

. \ \ 

• �;·.r ":•- •- • <�: •- ·�,N� '.: �-�, _, .t-" 

00000141 



00000142 



- - �  > •" 
' ·t ' '_ : ;  

fl .CEMTER ' . � ... --L ... � .' ' 
' . ' - • . •. • 't - H 

., .f< 

. : -� . .  ' ;i �. 

· · !41' • .. Howu·d w� ·. ot.Apo\tO Oa.l.!" 
. · Priority . 11U-MSC 

aDd coatractor proc:e�rea lor , 

.the openttonal .ayatema'involved ' : 
. iD ma.1ned Apollo . P.st bt-"'n eallell ; 

· · "Q&N·Operat1ona'' ·or . Specific-ally, 
· . ·. tUa job 1a to 'det.-rnilrte . . for'\ ;·· properly utiliatng the A�Uo a)atuilfit,, · · · 

atl.:.i b�>ckull 
�� ayatems� to inveaaqat&·-che.llf-*'C�tiett·�d1 C:Qtllill'aintt'l llnd 

�-

• 
-?. ' 

. :,·· · to evaluate thetr ucu�l�� \IJ.,••;NJ�·tU oritet'la !c;a· tyater� Bfllet' � .  · . . - �  tiOn durin� ,.no� pl\aftl � -..r•• .m;d to eitabli&h lhe propc r 
• · . · 11pacecraft and ar0w1d dU�. ��h thti··ditplllys. His l'�pun». • •· · · bility wUl tnCl&ld� Uwt�u�a�i,a£ h·apacecinft. t)l'Opulaiun, · f:Ui'danc ... . - .. · ana �trot ajateJU.;':a. ftll;���at,.d tuJ)�rt from the MSFN .  

· · and MtiutiW� Co�.ro1 C�· ; '' ; ·. " �> .,., . " ·  "·'' ' · · · 
· · 

·
; · 

· 

. •. 

, ' . r '' ; .· ' � �i;'';;;�r�;., ;' t� � ::%��; "· }i:�: ?.:; ' ' 
, 

Mr. TtnclaUwiU Nl)ori '�tO:�e;llu.,et-,:·Apollo S!l4<'erratt 
Prorram and 1e;· 111 de�;;.' oft: 10Wt..- hl•�i.aent paaition •u 
Deputy Cbiet ot � l'Ala•'Jil�l!aA.cUI\�IIi8,:0lv1si�n in Ula 
Fhght Operations 'DlhdO��.-�:•'�et- cte�e.u»� his retsponei:..: · . 
bili.\ie�; IUld mode of oper..UQri wtU bfr- dl.atribut•d wiU'Iltt the nex• · 
.aevera1 weekS, 1 reqUea!:'·�ha\ �:giv. M�.'-'Ttndall the fullest 'co-
opex·ation in this 1mpottan'"�� . .  •, -� , · :. ,;· · 

\ ' . ·-. ' · : . , , · 
. . :·; ·

,' ,- ' .. . ,
· 

'- �-�,��<;,· 
. - --� ' �(� ·,. . ·.,� � '  ' 

' l  

1--f,:.".l' · . 
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s: .... � . "'  

, _· �- ' 
� - ":

: .,.._,_·,_ .·
' l ._�, . , ···:· 

I � to tlltDk MI'1' ,.. •'little o4tfllbea tt cu.t to"' aelectiftc 111111'!1 ::f ... ., .• .;..--��i:!'' 
apac:ecratt COIIIJIUtft> prolfti!U vtth all tba\ veU4 ,PJ'IOCCU)l&tioa. vi tll the ·,.,=·· ,, 
a&t JIOV I ... tbe7 ve:re ript all \be \lwt ahCl tiie - reat of 1:he world ·_ . . ·. 
nuta • let'• - the J111111oaa aequatlall¥ aa '\be7 11ft off · tbe  · · · 
GoCI4 grief, Chu'Ue Browt JJa't'1q 1MB a¥ ·�J •4_ 11ke to epologiu · _ 
our lloatoniall trieJ)da for tbe abue • and W01'18 i.O X use4 to bfot.p 1.1poD thea 
an<1 }lllbllcl.1' aiUIOWICe the eJ)d ot rq CUQ*18D to cbaa.ee the prog%'1Ja Mllllts .  I 

thlllk tile old 011111 a:re Jult P'Mt all4 ftCCIIIIIM 10u leam to ncop1:r.e them ... 
U" ,ou•:re lnte:reated 1ft thta lllaa1111tu. . . . • , · ... · 

:-!� . · . !: . � , • ,  . . 
, · -· 'Die:re a:re onl.r tin MMI JW DHil to r'F uahall'f)be7 aru . ·-: . , 

. .  •· · SOLROM 55 
• 

·• ;·,� �!?/< _ 
..•... 

_. · ' ''>:..: _ 
_ ,},, ·' .· 

1hts contraction � the aore hlliltar "llertlion 55' cit SOll.ariWil"< ·llatJ�/il•�: 
· adopted tor the AS·50l/AS-5C2 pzocraa vhen it Wt.1 teleaaed to Jlaytheon for . 

, rope IIIIIDUt'acture. ('l!le J�W��erlcal JlBl"t of tbe Jll.lle 11 the tll.llllbel' of ·the .·' · • '  
p:ro;raa aaselllbl,y on vhich the t11111 tUpt nr1ticat1on teating vaa earrte4 '  
out • .. 1'b1a 1 1  a cbaracterlattc or all JI1'0iftll Dalill1). · • .  

: 
,

·
. 

' ' 

\

�

,
-

,

: __ 

.

· 

\,, .-

�--, 
. 

" Contracted ft'aal ":ReTtslon 116 of Sl.lnburat", thil 11 the lll.mlt ·� · -._;. .. i><;, 

p:rogaa tor the 11!!111!nned :t.M ataa!on we uae4 to_ iaU. AS-206. 
c� stmDISX . , ' . . . . . . i!i;iJt;.:··.;; < . ... 

. 

. . 

.

- SI&Ddtslt . ts tile tnter1a Con-nd M:ldlale· l)i'ogN.za _ ·aov, · , =�:·���������J��f: , ftle«R ' in Jul,r vhteh could be �&aed � &IV'  Ht'U orbital d· 
n probabl,r won't ever be tlovn but tt•• li'Niia'lilltt7 will euure 

. . aottware does iiOt pace the first Mnfted 1111s•1on<! Dan !Oat IJ&ggelted 
. ' : .  ' 0 COI.Ild l'f'llli!lllber th11 D8llllt it 1 UIIOC1ated lt vit!IJ•thlf lbape of . .  the i:" 1 :��:' IJII·IlDiS.,"0-' ''-'"-'''""" . lll0d1.1le;• 1ort o:t a _ 4111t '• and, by AOll.J, t.t•• � tot me. 

· 

. · · ; . ·�;�}.4r� · c� . .• . : •· <� _-_· .. 
· 

•--.. •. -._ 
·
.. >"s:�i�.: t;;f:�?�*���Ltij.;; · ·•·-

-
. 

-
_ 

· ··_ ' '< i 'Ibi :J is the D8llllt Oi' the CCliiMSIC1 -111e lp� .deai · tM l.W�Ai":,�ndift& atus.on •• well u aU . . · 

. ,. . ' . · , :' 
· ' '  
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. UNITED S"fATES GOV£RN)f£NT 

."-

t.IIIB.J5Clr. • .. MW C&llo bandia. -Pacecran � prosraa 4n•lo.i*l!' 
ltAP tO' their' 1111tual lldvllntap .. 

·'l'tda.meJIIOr�ndum a· 
a cQ!Illilation or q 11deu �d oPiM.otllol in ·r··,ea:r:IOrurlfl'"to:· 

, a request. honl 1Q.U' office ritg81"lliDa t.tc questions. ot· Vbetber 
chosen to peri'ol'lll spac�iU't COII!pllter procru� dtvelOJ*Ient tor MP; ·ahd, . 

. . ther nre , would tbe impact on. their Apollo 110rk 'be acceptable • .  'l'hey 
· . bas� on 1111 obaervat1ch8 and experielilCea o-nr' the past :year Vbile part' ""'''"'• 

ing in MSC'a technieal directi01t ond �nt ot' MlT vcrle. on the Apollo 
progrSJII fer which I continue to bave SON reiJIOnaibUit¥• , . . . 

• . '-�' • " c ' •' •. "'-' ..... . 
· .. :ror the past several yeara , MIT baa b«1l e��gaged 1rl'�be developftlent .or the · .. 

spacecratt primary ¢dance Jyatea ee�t puter program& to be us� on' the. AJ.f.lO.l.J.�; 
lunar landing missior. and associated eart1t orbital devel�nt tlight.fi .,,  .a.To '�'"' 
is estimated ti.a t approximately � o� the #tAP computeT. proera''''l vUl eol.l818�.:, .. ,;�, .: �; 

.· . ot the specific processors MIT baa de-veloped fer those Ap<lllo minions . 
. schedules for nain Hue Apollo 11114 #tAP llisaions overlap each other; which : · 

Jllllkes :t..o certain that progru_ devel0$1111!nt .m both wi11 also be a aS;;ru.l.talnec>U,a 
and continuing ett'ort. �e advent..,e of bav1116 the. ilame i:�·�:!�:!�:i.�!ir�i'�,�\!l 
fact, the aue people - do both o!" these talks is obvioua _in tel'lllS 
qulll ity, efficient use of' tl'lia countr7•a reaOII.!'cU and, or eourl!e ,  c 

· . ot' greater importance here ia the et:Cect on. product · deli vel')' acbedlilea" ·· · Whereas MIT is in a pod tion to begin vorlt and acblne a hieb level of, tlr,t)Oi· 'c.;<, /'Iff· 
duct1rlt7 almost instantly, erQ' other contractor volild require a COIIISS.dc:ra1tJlc. 
period .·ot' time for .,ersonnel training and faaillar1tat1on. and· ror the vrc>eur.., 
111ent ot' proar8111 development tacUltb1 . · � · '  · : .  

. Specta:r emphasis ah�d be given to 1.bc! M"Obl.t!lll oi ltt'Oc:urint'ib�
·
·e�:.iircllllel.f 

· . complex digital computer an& hybrid. sillllllation
. 
tae�itiea required to . 111lppc>rt .;�·>·'·'"'' 

. ;' . progru develop�tcnt, and, in part.ieular . the! very large and ilnnhiaticater.l "ft"" 
. puter programs which makl'i up an inte gral pan. of .them� . '1'he1e.' · 

a'baolufaly mandatory to perf'orlll th:la �ob and volll4 . tequin. allother �ltr·ac,tot''o•'<''� 
· about •i' )'41ar to duplicate . .  . , · , .  �·.· ,  .. ,;,;:�1! · 

· 
.. ' ·_ ,  "·"" : . · }. :tr:;�,.· ·.-:_-, ··.� ; :_· · _· :· :.,_ .. . ', ,' -:>.: . .  ,. ·':· '.' -. . · . . ··.'. 

· .. ':.,� ·-.. ��:::.;·< ... ��:,:';\?�.}.f�· '.:"1, J :..·� ;  
., 'r!lerefcre, in answer :!;o the tiz•illt 4\.lllst.io:l' .io ;ahO'iid.:Mlot,. ==����:��:.;·���··;·:IU . •... · pj.����f.��:;���� [";,;,:_;;!�i< 

, If that is the Clltl � ,  what d:..:�u thb d1> to t.l!e tti'otot 011 tbe lillltrt 
\,_, �, ' _ . ·  ·. > .,, , • <• 

. . 0\ . ' ,  · �  i : ' : . ·,. < '  . ' IB -'
· 
. . . ·,;.' . ·; , ·,.· .. . .. ,, . ·,.·�: ':.·.:i·;·.J .. :·,t;. < '  ·"' k ''"" .; r;.�1 u.iS:..;:.;J�'�.,.:, .. . �. ��;,;.g;Pinu� - . . . 

· . . "<"1 , . ' ,' . , • · ' .i: ' ,_, . 
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' - • - ' < •' � 
2. 'Baaed _on th�t beat manpower · :requ!nMtlta ea1�att�·�•t11e' c:ai'l 

. the. next. �ar or ao, it appean that �� pre•ent 
l� or that require4 to carry Ollt bot.h � 

. · feel· ·1 t ia a0111evhat more probable tbat t.ber · a tart in earlf ,:,968 rather tba11 to lbere&lt U 
. -;: ;·� ·., . ' ·,_: ' ··' ' "" . 

3 .  Even 1t. th:la estimate prcmll to be 111'0118 .  a� •• to .. ·. 4iffl�el . 
. it 1a important to note the rather outatlftCU.na capability MIT baa demon•: .,· .. ,,·.c;·.>�"' 

· atrated tor quiekl:y atatting up witll eompe�nt· peraohnel • . !11 the • · . c,:•;:.;s:•N :. c;;;r;; 
between June 1966 and Mareh 1967 the:,r 1ncreue4 theii' technical a . . by. 11\tl'·'·'-;.:;-: 
people � 'lhla vu done at the altll!e time 'that they w� undergoing ell.tensi 
reorganization and establishing aUbatantlal!r different working procedures 
and producing the AS-204 • .AS-501, and AS-206 tliaht ipl'ograma· and the AR •. !Y111 ··••·· , 
Guidance System Operations Plans!. . 

· 
. · , . • ' , /, \ ;<';/ . . i< . . _; _ _ . < -- -

-�-
-� · .  ' ; . - ' ', :::< • '  ;-A

· · . .  · ._ ._ ·-. �/� �J:�>:�\:\:-:-�-'::�·\' .:· : ·  . . . ·:-·· _:; ,. - �·( ,._.._ ·, :. ' : �..;.;:•:''.> 
In s'Clllllllllry • Apollo eanriot employ tlle entire MI'l' .atett'··Coda7i" atld even MP 
may not take up the slack. · BUt it. IIIOI'e people, are:r,!iquirecl,,MI'l' baa · . · 
they can get the•· ancl :gut' t.hnl-.to �lt qu1ckl.7.:,;.;�:�:�r;A;t;· �·· ')';<: ';''�: • . .  

,, , ' , ' ' , :•o• ' •  • .,,_' c ' :: ' � 
.. <_ ,� · .�:;_-:· :,�':':·-·>,f:<;1f:.t<�:.:-�;·· .. � ·> • '_, •' /�· -,; 0 

. 

b., Facilities .  ·. . ·. . . · · . : ; · ' :>;Vt(t]1�:l1:Y• / · · :  < 
1 .  MIT is equipped v.!.th two Honeywell 1800 eli&! tal 'i:!Oillp\lten .,· , ""'"'� ':�:t:{l��;��jfft1J 
dictior.'¢>> show · should be able to band!e' the entire J· ll,IOllo •atlidf,Ml?J,.Aisr•llit .• 

develoPment. ,tast t.hrough calendar year 1966. · · . ' : . .  -�·'f::, _ ... ,.../ � ·- ' . • < •• : • •
• 

' ' ' ' · : ' • • ,.,, ,.,.,,.,, 

. 2.  MI'r !a phasing in an !BM 36o/75 dii!#ltV'i�6111p1itiei';'1thicb' 
eompletely operational 

thu: t'tll � It:3·:���;���a���·,:�:1:t �J�����;};�j� computing ·. pO-.'er .or the two. iroriey.kU : .' . · >  . . · '· : ; ·_ ,  ' . ' \,_, : �.· .
.. · 

1 plan to: .reaist .tnis · ·ertd · 
eonfidenee in.  the lllM 360/'l'?,i•,.., :rn ani 
it. ia pouibte .to . delay · 

·, , · . - , _ >, ;: __ ," ; ' 
· .· 4. . 1'he vi tal digi t'a1 

the c.nvironment or :·al)ltee· :atl>G.·.�Inu·•n·•·•, 

. ' ; " ' . _, .
.
. · -. 

. ' 
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It' a becomi� evid�nt t�t we are errt.el'i� a

··� · -

·
.

: .pc: 
.)Ch 

':, Mnt �· spacecraft computet' progl'81116, and I t. l llo\l,[.>ht 
· t.preaaion :relatins to this . into wNI ud pt. 10111RPU�&� 

'Until a tllv ;..,ntba aeo, our moat besJc probltlll the! 
. llptlCl't.t'nft ' : 

· ··.. COIIIpUtcr proCJ'IIlllll • and ultimatL'l,y the fi1{tht bompleted in UIIIC , ' '  

to IUF.�Qrt the ofticial flight acbedule. · '8111 such a chDJ.len� · ·e:,,: , .• ,""� 
to the people involved that. intense :rcluet.anee \111.1 · to ·�ldnc , ' 

· challl:ca and, after a certain :point• even co:rreetinB . def'iciencieti in · ':'i(if�;t}Zft,J, 
· tbe programs. Where necueaey, \IOl'k lll'lllln4 pl'Ocedures were invented as : . · ·" 

the on}¥ posr.ible solution. SiAce the .tanuaey accid�nt . the r_:�,tuntiof! . . 
··<<;�·::;c 

cbaneed. conlliderabl,y in two Wft3'S• Flnt ot all; .. the . fli(ht schedule has � 
sl!ppcld to an extent that com:pt';l!r proetam development nd,Jonr,er paces I ; � •·· 
the flights in any vay (including c1•ev t.ratninp; and system tests) and, ;. 
secondly, the wluf' of quality baa beeane supreme� :  .'l'hese things are most ,.· : ,  
clearly evident rig!lt nov on LM-1 vbere it's almost )lnthinlulble to fl,y . .  ,,.. 
vith any known deficiencies in the :rrograJll - even those which would only 
a:f'fect •:eey low probability contingency sitWltionli "' , in spite of' tbe. fact 
that the fiight ropes have alreaey been .!'!BDUf'actured,• I .feel 1 t1 s quite : .· .

. 
, . •  ,., 

lil.ely the decision will be made to rework the LM-1 prop;rsm and rc�nu- • 
facture ropes regardless of' impact on � of MIT' a prosram development . , 
\10l'k1 including delivery of the manned .mission computer. programs� In ffldt; 

. ve have asked MI'r to determine the extent of this aeross-the-boord iznpo.et · · 

assuming all or the known deficiencies in tbe LM-1 program are ' rcmoved, 
no matter hov minor. Much more sisnt1'1can't, however� is that without .. > . · . .  : 
doubt this s1 tWltior> is forcing us to adopt a new Vol' king philo'sophy, ··. · t" 
WhiCh should be recoanizcd and included in all 01' OUr 'planning • pl'O(l:r&nl ' " 
development tchcdules, man loading, �rev training, ,spacecraft s,y,1tems . · 

teats, etc. It is clear that, as Ed Copps }ltlts ·it, · program "shelf ,life". 
ill very short. That 1&, it 11 extrca:ely unlikely VII 11111 ever fly wUh ' · 

, ropes lllanufaeturcd aubsta!'ltially ill ad'l8!lce o'f the. •bsion; instead of.; ·, ,  
' relcan:lne: tbe flight proc:ram for rope r.anufacture at the earliest pcss:LoJ.e 

" date we should _release it at the latest possibl\, daW. . 
· • • 

. . ;_;; . . · : ," . ...:
.
:
·, 

-, .. : ,., _ . . ,. : -· .. � ' . . , -

-. :_ �·-;·-: ,·:)·,--,·_··_ '• , � ' � l 

· :t··· -
. . 

« ;. , , - ,  
;
·:
-: :::, ' - . .,- ' " · ··� · " -,, '< ' 

' , Y ·�:-·
,;;,: ,; . . . · . l•' -, . 1: ) 

- .  -.·-�- ;�;:>·;_. :':.,--... . · '! :: .-'���(:_;·.:;�:<LL.>': .... . 

.· .�. . ·� 
�tiJ tJ.S. St11:btgs �ntls Reglllar!y c11 t/;e Payro!iSaringJ Pla11 

, _ - .. ' "  - . ' . -•, .. ·
-· · - "' · . 

. •. 
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'lb& nelet queation to h ana�re;l h • htlw tar• 
lhCIIU<illtihCI 'I!Cil�l(·•,Ol't''�l\�•••·,.U!'lip�;Jij!;i!!�1{S( .� 

. auembliea proeflcd. betore 'bo1na :reaen ( 1t �. ��;�ll:�:::n1 
, : and put. on tht abolt ••.nUl. 101110 ko,y mUutone a1 ·�:::::���·\���� tligbt reaclineaaf s'IIOul4 co!t�Plete flight . LeVill 5 . 

be carried out with . the :re&l1&atioll thst eban&ea . · 
. oollllt along :roli'Clng: , .i'·'ii us to revise the proarua and thua to :repeat w'batantial 'POrtions ot. 

•·· tltaht veriftoationf . Or ahOilld V&· •re� oerey the .Pro�P,'aia development 
throll8h Level 4 teat1ns, :reaultiD& tn an aaaelllbl,y dn the · abelt vhi('b il · . bus tree aa tar .•• we know, but which haa not been oOIIIPlet.el,y .tl1s'ht . . ' ·  

· Qlllll1t1edf \bore are cu•£111110ntl tor 'both poai\lona > · Wlt hove ••ked MIT · · . .  ·." . . . 

· · to conatdor thit aubJeat • prosrea 4nvel.opaent vorktna phUoaoph,y • · and o: 

to rco0111111end their pMerenee. We bore at IGC vi11 4o tho aa:ae and .v1thtn · 

·a month will be prepared to adopt Y!mt. appear• to. bit . the beat ove:r..all , · 
. .  COl!IJiromiae; In any case, ·  I'lll Bll!'lt it. 11111 torce lla : :to IIIS1ntaiat' a . .  , 

MIT atatt and aiore p:rosr11111 C!oYelOJII'II"nt taolltttea 1n; o1'<1ar tn be in a , . ·· · ·  

pooition to llllintflin and IIIOdit)' t'heao p:roSfMia untU:we .t1M1l.Y :ralaa•• . 
them. Ant! we are le11 Ulutll to bllw to throw aet•c:o� .. t'Opcta in tbe 

•
· • 

prbase ean ao or ten , ·. 
, 'r '· .• ,• . · .· · :v;;: �;:;;,Jll:.?c, ; .< • ;:1';. :;, · 

z•m ll('t teyinc � flag this aU out •• a b18 pi'Obl�:area�.�; ·:tt D·� ��::;n,rtt.!il1��� eertainl,y �be easier to handle . than oW" preytoua "achl!dule ia • .... . �,00,,-
r'l''!'li · ·'''i 11 better • thnn nothing" type or pioobl.OII • .  J!Ut X'lll alil'e. vbat ,we do 

, have some fa1rl,y atsnit1cant 1lnplicatlone on evoryonll'.tnvolvecl 1�. the 
bulinoae or progrom development u 11eU •• the Yilrioua u1ere of\the:tr 
pl'Od11ct . 'nd I t.bou�ht it VorthvhUe t.o 

.
brine to attention. 

� ' . 

' 
; '

.
. 

- . ' ' 
. .  

Adctre�seea: 
(aee page attached) 

<��,�-� 
· . 

,.
_

.
, • 

· . . '..-

•. - . \ . .  
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Adl!reeaeec: 
(see 11888 at,;acbcd) • ' -� . 
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.- ( � -;.._· 
�-

· . . � 
.. '� ":�:}:�;;�:--!�./�:� '\ . ' ' '  ' 
. , . .  ') .;,I:::Hf . . ::• :' j 

. \, . _- - � . " .. -�- - , . ·:·:::·! � f';>�; . :_J· .• ' -. . . .. ' 
a .  lm':ll.l ,._rU.ful lt<1ltJ t.;c..l. w'-Ubl� tbot·J\dj, dl£it..al lUJ.l,'FU�>'t. 1:\;r 
· ,,. ' t.ffl.• CSM. vUfl U� at•"'•� .• · . '\:x_.: . •. • · ; . ' �� � ' '  '-j- . - -] i "-· · · ·,;-�·- -� ; . . -

. 
. . - : � '-: . -- . -' . :;..· . ".:: ',- '-:r.'·'. • 

_,' :; ; • . ,__ 
,.·. . . ,,. 

1>. ,'IY• ett}'til>Ults to �pr.ue.: t.t> fur th�. act:i:la:l iiLlii).I)I.•oi·.L of' ,the f.l5i:l .·• ·  
· ·(fmd otl'lel� .C!Ol':lJO�trf.ll 'IIT!J C:'a  �oa.·� � \be' Oftl"•sll el»sh:r l v!t.h tl� 

. •  Cltl�� '¥'&>1,. ••v .·;...�_- ��� c;.·�·,�U�t;:at:t.U�.ll' �t.rol or •':\ · 
. 

� 
. 

. ' .
.

. -_ ��· :�--- . -·_ .:;.;. . 
:� .:�"--�� _ (: .. >> :�_ . · , . ·--. '  .- .:�·::_����

�'!; �-�-::·-�-:��>!;--��;���-.- ---� ·_:· ·>:: �-'"�-�<. -.. �_:":.: · _ . ,·;-- �--' ·· e. �- lilr&u� •i&bt� l'IOIIt.{fl<.!. �tt�� ,:i'utant. ; : , · � 
. - �  < _ _ _ . -:;�\· :::.:�"· �,:�,- � .�} - ; .  ·,·:�: ·:_, \ . .  :- � .. -.J��-"·:,_·�.-;:.,{f:i�)\�:· f �. ' ' . " I : . � -

3· Adt!itJcr.al ftCJ.\llft!W;:u. to. -� .AAP �* :/>(,�•:: . · ' , 
'� . 

- -- ' '. io ' - _  ... ;- - ·- ' ·· :_ �-- . -. t _;·::,"-·- .: _ :- · __ ; __ � ,·,·_,l. . . -� · 

a. · At� a J"eiiUtt ·o� tblf ....,.e.,.. r��-. �1i'iltd ,t'OIIItmint., .st ay bet · . 

. : 

. IWC\lVllfU7 t�. }.''t'IJVic!.r. CoJ.lcb;v�;; \.) Ultl' 8$ e��Jfll& &Cl'Yillt;. lVI a tM>-4 

at.-·�� �t the l�u�b ,.,h,t.el.!l, w pt J.fttcl O."'bt•. . �t' t.ltta �of': r. w-.'«<llt · 

a M"dr.d }'!l'J't "t' \� l:l'tll' '•'ill• ��� �.to Ctmt.l�t:tt3' (lrblt. :ta

�rUcm p:"<IVir.>!N'l;r I!(.�� .1,1, ·� for' M11l lir1� APollo, it \:\11 J.'ll'(il;,;�'t>Jy •. , 

b� IWI."t'll�O'l',f tn nlr.a· �,..!!.1'1· \� ·�., �II111J ��ld daplt;Y$- to ll'lt'>-''r� 

Ctl'CV �dt.dp :p:;ov«t'11l?t'lt ltld 11J:ort J«c•C�ftll�' ···· . .. ' 

b. lr tt :rcr.dtll.rNll l't�Wtl" h "'' � to UM .cw�'ld IIC.c!Vk, 1.t will Pl'>.b" . 
abl.r '11<:. derlln.t>lt.t t\'1 _.ul-'r� 114l ohr.*"1tf.lbull in 'tbie rerdfcr.vollt'l: · � ' '  
bi\VJ.i;l\tloo proC!f'R&1nft• �'• .,.,. be :ill li&lfttota to ·en-. in . lit<u tit '· 
tW:tlr,mt obll('rvattoDA.. . •: !;/� .  <: :, ,·. · . . . . , · 

. .. 

c. ' f:Jtt!l'lnl pnfel'rett 1\!fftJ!Il'f':rt'. Jlr� � thto4·t l:t!H �hlli rt'<;llh ... 'CI 

' 

.!n 11•\l'!"!>
·
"t ot vnl'tou- M:J?'.':. � ... t• . to �it� urotttuc nt.ttw.l ' hb1d · 

enp�H UUf'n t�'fld/t):•• t<t.itH.u.:i.e �.,.. tdittorr Jli'Qtil•·�. . ·• · · · .. · 
d. Spt c.to\ I'C>ll� n•t.l'O'I"ID<''J« � 1!1!\f.:"'IJIIf' .to' aodst 1» att.ltudc eont.rtf' · · ·' . 

clut tnc. tmd fltttor th.tlr :Nr'O:tlll t;;if � �· . , 
' • � \ -!> 

1!' .  �· tdUltb7 ctO'lmltau wU! be �i�' .:.- " 

·· · r. Avto:> t'Jptlea 11.�<� 61'14 ttbtUl lcoel ritd&ulcf' ;.. Jll'OeJ"Ill"'l clel<'i.t-.1 . 
· 

tt·lollll too mJn Une Arot.lo t.rot::-.. ..  llilJ: .lie recto!'ell tc u.e- Vt'•tn�r. · 

. tO¥' itAF' . . if 11toreee )IOrr:\Sta. . , . , · '  · : ··>'• , · ·  . . . ••  . C• S1 nN• tM 'C!OfVV•M �u J.e br..s � ud� �bet te111t c:.t ariny l'Ol:'.J,lfl'7. .• 
opernUoll&l n:l'!d�r.lrf)!)�, U .  *1 blr tedtrtbll! \o M.5 tl:'l' onlK>,.,-e . . · .·. 
l'11!>nM1Jty n.f tltrt,-e tlnr. t!:(' �JrA\l 'f'l!'tldt.'S'./IlUn mneu,.t;r£ {f�1I � l'J 

· ·• 
cnnJ • P"'"r'l""M w l'ln� d(')et<t4 u attatttC!t>:\��.tl"Y fJWt l!l(> liM• � Ll! · · ' 

JIW)fY,It'k l.Hu:r.· . .. � p:ro'usH.,t vq.l J't:',t J)CTJdt· lbilJ 1.."00 VO:!'S t< M f t l rm 

wh:i �!l. tc cnt.a1nl1 n''lt. li'M�II!\lctt:-- : · . : · • · . · , . • . · . ·'•· ··· · . · • · . · ' · - '  '-.. ' -. - __ . _ .. -. ' 
1\, r.h·� � tnr1 1rJ-� �lit\ fl'!'l;i;.•·,,i!'.r" *'·"!J be il�d,.ati1� t6 t!hm'li. cu1; lh�.· 

ttdd:..t�<'t' 11,)1\�.r. l'l'lor t.o- itf) Ul'� t�'.ic.1t:l.nl(. :tl•tundfA �IK:.l't!ll fiowu 

· ))t"":t• loda.._ ./, � . ·., :·· . ·: ' ' :·' · - :·- . :_ - ··: !_
-
<_/ . -_ -�_::��-/-<�-;·_ ·,:�:·d·-�,:·_·, : ; _._-. . . _ · �_- :: - _ .· :.

-� ·: ·:····.·: . . : ·
_-'; :·�

-
___ .-:"": · 

t .  RN'I•r!d!Wt'af. tot) -ill bit�fl� gt n-n h) tilnl\I;Uf)# .Ail tllf.c;;l;!'lt',(! r h:fl'l1f 11.\(·11:• '(·"· . 
\Jl':\\lpt, tlll.'\\'Liil,Jt.Y• :-•· ' 

. . . · .· r'''f:· , . .  , · ,  . .  ' ' · : . '' . ·  . . : . ; . ·  , . '  :,. ' . ; . f• ·>' · . -
. .-' . _ · - - ;_ •, . . ·- .  ' ' . .- . - .'· . . . c 

• 

Ft . .. t-'"''-:.i ':1;� � <' tt , ., _.., t ·c;:t· "te<'I:-;-J:!.:�tJ�/r.t�·· h.·t.{_'d" l'l•,C:..-:,�-'�':Prt;�··: ·r.� . .r+JI . t�'�}- · <:..��--"" �iJt· j-. -" .1 :, t �---��lJ � . -� .  �··--.�-'- �)f�l��··.:�. v:-�"/�� c.-�· t\ �·:.·_,: f.l'!! ltt:· ,ttit.�-.. ; �s-.on.: ct-:�t.t·L�v:-,,iq· ,) :: � }  i<'t· .�,·: .. -
' ' : . • ' ·· , f • '  ).: fl'o.'\� ,,8rr'v••'f?�,/"j l' · · ( -. 

� .. ...,. o\. , ., ;  _ t,r .... � .�·'-" · . •  · · •  . \  
: '.' '  

• - �. .·. , ·  . . ,. :� '  
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J'tll l·OC ttl :. !. ��1hat1on 

)'02' 'GB Jn�t f.all :���tlon . · 
}(15 tr.C :Jt!lrtup 

Jt.l6 � � ...... ,,. llo1flt 
. •  ·, ' . • . . 

wo Render>vC'·>l• ll'avlr.aiicln, ·' · 

1'?1. �wl · T.t atsk Xll-tel'lldna tion 
·· 

J>,;., l"'M-�1'red ':l'2·n&:ll11'1S" ll.tt1t�Mf1e. .:' 
}�'( wr. tr.x:r.tl" . . . 
:r.30 b:t.•:n..:tl �v ire thrnnt 
}'3.1 CcM:rl'll t Alil'!!Jrt 

.f>'Sil '.ll'I ��'-' tf::r.tAt. 
PJ5 'if<.r P:"l!1t'h,l� t 

r>�1 r.r.r. rrhrt: ,lt ltt·.,c. 
l�f( '.,L'�),Jfit. h:,�:t �Ol" 

l';il. J.��J Ct·.k :,t .... t.1nn Ilt:tAJ�'I .1 n:: � \r.n 

�:) 11�1 l\t .r . ... ' sn 
I"; j l;.;"J Ht>ul i f!J 

f71• 'f"l ( !";:).(} 
!•;r; ·.�.- : ·:� (c�· , \ ' .,.  -· •'t · - .-�� 

(P·.tcku.p uc� nn !,}'!) 
retielt'} · 

R.W <'.rbi. � J�-. :'< ·:;,<; i.•'r lllnr>l.ny 
ll3J. lc . �,t<:>:w;:·t;; .l't•.< n:,c-tcr DI PJ.1l(:y 
R32 ���ro� L IW 

• '1' . ';: 
� -�· . . :·i�:-:"tr>) . 

l ,  l':fl•tdl , , ,. . , ._. 
. IO'l fi)llh''>01 �ct. . · . ·

. · 
J'l0 l'ored.tctr-a t�nncli. i'.IJ!!t1 (r.�l') . · 

. . 
Pll �ctea J.•.uueb Ttr.-e ( '1Pl') . . 

· !lP. �nd Aaecut Q;1 dnnc1: 

· n1 m Bt'� . · : • . .. Jl22 'llft:·J.Ur..u'.·Solt"fa!:� J111Vigflt1cll 
· l'�' C:SI l'retbJ'u:�ot . . 

'PJJ ::m )!orQ tbr.u !'to 

P36 m. »•ut:u,-er 
Jlot'itll':i 'ibl'U�t l'rol�· Tl: :: At'S 'lhc't1'tt l'i"q:. 

)55 l�•

.

!"":r. r,

.·

urf'n.:e AHu
.
· ( !'t>l'td., ) 

f:>6 U.um:r Sur:fn:·.: 1.1 l $'11 ( r...,l'!tl•r-) 
'1')1 .\Y!Y Tltr.u. t.-:-.'Jn!"h Al lr,n 
1:10 �ntt't.,a l·•»Jm· h't<�. '.flw! · 
Ff'l J00t t:�.lr.'�U'Il':C " 

fti:; lolllltH lls.: l}r(\i\!ng 
l•t}: f .tm� tns I.Pi'''<>ac1, 
r(,� l.I\IKI1ng .!Au :.n} 
!'!� u� llll.i 1wn) 
}{-•( 1-:•n.Hu;; l�.inu::!l) 
;til) ·DR? Abort . 

'Pl'J !.� Ahort 
n2 cs:r (Cl'IM) 

-, l73 CJ'll l (CSM) I'TG Tl'&n<;�·r.rth lt•�ed. ('L'&J )  JJm•!;np "< ' 
SJ m::a the LH 1--:11 1  Lc CCJulp"sd w:tt.'t n<!:h"er � beseent' l'rop�lblrn !':j!lt<'"l Jnm J  
l!<'lr nu Anct·nt f••orulr.!rm Cy»tcm [J.P..JJ, it 1 e  al£t.· !>t'ts&ihlcc to d'•li!i• l.Ll <'<' 
Nl�5o'• LH tl : ; ; U t..i n:.r.t•Jptlot .• 1 CCi..,1f>�ely • r.nr,I'!J,y, tbct .A fo: , m·.:; l<nd t!,,, . cow-.nnoi :11(/lule·l-M tl"cl:<c·(1. P1·S I ro-c'!! l:le:l r.m i:cc-kti]•J. • 
'l"<:<' :foJlo,: l!·: ; Cllf:•.h11. � tier ��y 'I:C '""t:t hll':l! 1 rrod:J.flcd Ol' M<.Mcti. tC• th,· 1.(;;'� 

proer:1r.o...-o J tr; ;,t"d "b:>vc: 

· 

:· • .'  

1 .  FC'i� 'U Gt t�l -!a t.op'!.lotn. ft-�r t:'-'ntr c•1 t"·f t-r:d\Al:;.tlcn rm1 nt.t!.tudc r::-JH{·uv�:t:i · ,., 

J t! tht' f<JlJ()·,-: i.n�� Vf� !�it}./! �a..-IfJc�rn� t.:(:n�;.: 

n .  L!·\l
't\TJ-.S, ·vti.fl. .  rt(�,nr. rrrrn��·;:s t:-,t�t� t'Xtf•J1.Jtr,1 · U.T!t\_ )'··. - �.r:; r."iA�tt 

. • . � k '  \ 
\1, U-1 e r;,mrd� I< 1.:1.(,1'> C.T· l.$ [ u· 1 t .b JOI">Iblll to Jal :.1.�;\,il') 1.11" r.'; ; l ] ' 
c . ' 1-�.j.·,q;.,[ 'I<}. f.•• CJl{ ntt.rw'"''' • ,,. ; p·� tOl\.:r t�t •·n.yn ho •. h t.·>; tc·t;·.k:'i •:•>J 

ret.1'"<" 1.c.:l . . . . ' 
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a. Xew teleD�CU, ctovnlhh vlll be required. 

b .  Rest.oratlon or slmbaJ. lock arohlance. 

• 
c .  Some 1nrl1gbt teat Pl'O!".rumr. my be deelrablr to check oot the 

guidance II,JStea :prior to 1ta u11e falloV111& extcDCI.cd powere-d ctovn 
per1oda. 

· ·  

d. !!'he ml'C 1s currentl,y •tud3'11ls the 4estiab1l1t.Y or utflir inc the 
LCC to support their Ani and eontrol IIICIIII!nt QrO rlt'juirements as 
oppol'led to provic!1ng their cvn eomp�ter and/or spee1nl electronics. 
It' they detendne � LCC slwa:ld be usecl tbfl.Y vill doc�ht tbelr 
:roequtreucmtn. 

e. :Recone lcteration to being r.t'ft'n to 1tlelud1Jl8 &.ll automti.: n·'lder.voutl 

braking capnbilit¥. 

It 1a anticipated that. within a .,nth, a lllOl'f' fOrmal IJIE.C:t-emrt eo���PUto· 
program requJrei!IPnta do.:����ent will bo!? dlatrtbute4 by tM Flieht Softval'C' 
Branch ot the nt&}lt Support Il1" t" ton. It vlU tneo:rpo:rn te the rcoultn or 
action iteM nsstg;l<'d. to "fflriout K:lC Plll'llrnta at. thir. l'llt'eting, ouch ao: . . 
1. '.!'1M! JIIOl'e preel �  detinlt.ton or tlllP �lreaelltn, vhtch 1o the respc:m� l -
bllity of OCD (Cox/Li nll ] .  .· . , · . 

2. Dt-fini tJ on or the cpccil\]. pre�'!"Te'.<! attt.tuo!e 1'r0Sftll requirements in 
sui')Kirt ot ex-periments 1 1111aie;ntod to JmU) (Rilnt.J. · · 

3. 'l'-!1! d�tanect :roequlr-nta rtr UJe JJIS9 JI1M1ot11· &.11ignt!Cl to Mro am' 

MPAD (.£mull J .  
4 .  De1'1nttlon of the ttol1d retro aeq.JeDee requt:rementa, aollisned to MPt..D 

[Vebe:r } .  • · · 

5. 'J'he reconsideration of' automat:le lll'd:lft8, aa&iened to CCD [Kl1nnr ] .  

'l'he purrose ot diat:ribtoting tbb me.,nmc!ua 1e to 1nf'orm yoo of wha t  i ll  
sotng on tn this a'Mlt as well as to lt•3l1ett 1QUr COI!IIIentl . VP. a:re pnrt.ie
ularl,y :l ntensted in betns in!'oJ'IIlll!d o:r a.tas1ona aDd would apprecinte your 
aashtnnee in J>l'OY1d1ng D)1'e dete1l i:o tbe c!eflllltSOft of' the iteu above . 

A<lrlru r. n!'C II :  ( S!•f' II t t�Oht'd list) . "' , ' • 
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• . . L : .... ·· * ·. , . , ,  . . . 
. 

' . . 

·. On �11 U at. MJ:'l ve 8pe1lt a:L,�t th�J 'lf�l• �t!IG 41eeuaain;: Justii'i- . · 

. 
· C1.l�S.on i'or aud otatua oi' - !Vi  JW/7� .;:�.��t•r·thliltaU.tion tM:r ��� . • • . · · 
•t'O#' C'pl\el:turan COfi!P\.lteo,· �o::n� CW"'>l'lcorac:r.�. M .ot' �� ,. ha·�en • � . > ·� ' . rol!slly reco1v�· tho :i. .. ue . ot v1:i#tM.�· o.1 no\ vii ab«Nl4 ret&iD thll.'ll eOl!:pil'l:(:r • ·· · 

at Kt'l'. · 
oa too otber bull,, I t;Jtt,M. � �ftlse "': �t1'Ul 1n 'tbG.t .'-.. .  · 

all ... MIT: al'l4 1SC ·• b&v. ·i autl'I}Mt.UI' -.l'ti-.f.DI"•ot .tbe' a1wtton• ' ··· 
· .. ·• 

c ·� '. . • 

' .. : ;: . , � · ·• : ' ., ' 
•. ( 

Jll'1<d.'ly1 t.l\0 &ttu.ltiO!\ it 11-f.b!� lt,. .. tM•• · Drljtlci in l'icW:llbc!l" tt.r.•i l»CO!:io" · . . 

. · ber tre liCl'O bleud lf!tb t.� pro�l.l.tl:t U� �Ide� C�tti:IBIII4 ·l':l041L..q and !.!-1 ' . 

; J!.r.'O('.l'WIIIl t�;.r t.h11 AS·258 tntllllion ttr !!'iE' :10\1%1 11� �ut 1966. . T.l1o 'l:a!: s:.i:lz . • . tO }l\lt hc&'rJ 4em&!lda . Otl the Ml� <lj;;>.!tll4 �� ftlcUity! : wh1eh ·ccn&ists · .·: 
· of .,�;o Hoae,Y'WaU 1aoo com,puten . · 

s.-; t:l4. � :�1J:ile· it w& e.:1y to see that ' · · 

· �11:': tbe :t:Lnt two o:r thx'H.• =�� of 1951 that: 1'11o.Uity 1muld be en-;i;."'!l.y 
· t4tluate4 'Witl1 11orl 011. Ut• A84Q6 �WMrrt U1 �au�lt.'lib1ch1 · � IOOnet-1 ·.·• · n�<len»ar1l.1 blld b1:zher1:pr1ot�i:ta.-. At: tt"'10 t.i<:• ·tlw ·cAiy .v;;�rl:l!t thin� ��" , 
cou14 dtt v.o to se t  their Illt SS1/'r$ CQG'ilt�l:.ttl.c-at.·tJie ec-, . · .t :pou!Hto . 

-��" 'llhi.:ll at tllat �tme ap� to �  1n 1e�_Ot 1967. "" it tuned 

. ·o•-'t, in aplte o:t cur 'ftl7 ' be•t• .. '11\terL:e ¢ortiJ1 the . 360/TS >.a�> net boeo,� . . 
!!.I! opeo:rut Lmul. f'aeill t,y eTeXl tw®y, · a:d Ott!" clun'ent •�t1mato h. '.;\w. T. ; t . . . 
probably '-'.!.ll. DOt be · tal'!'fina &!1.1 a�reeiable lCt4 untU. AUfSUn t. . Dl'  �·.:::-tc1a• . 

'Hr. :the pror:ruatns work relllai.nir:i" to be 4001i :'1:11 tw1lte . 1t o,erti:t!.!):ul b 

. to t1n1D'b dllftl()JIIlOnt ot. the )IA.C ·�Uo:r· atld to ·Mbua tb11 ni-t .Uf;l;li�d 
r . . .  : · .P�Ilit syste:u.,·  .Ut� MI'r aces d.� '8.dldt,.1t1 .. % sua:pcet . t}l:tt:T there . · 

. , · �.., a.lao li�catlt:!i.Ud!L� :�J;Cc.u� 'S��t�Mt;;�;�uon '��t�,lc;·. loquJ.r.e· 
1'1uns .. · ;  .. ·. •· ·.· , . , ·  ;} :  /: r· < :  , ; : :  \� •. ·. :c�·�\W�'�0�· Y . .  , , : ' . ;; ..•. . . · " · . 
1:o11 thl\t 1.1U ot ·t� llla:ll'le4 lil11>'1onr. have tUWC41:to• &. JIOiU� ,\lh.:ln at.;:�1c.:>e:rati: .. 

co�t .. r prtiJ:rama ere r.,.o lonter �:'lc1tla, there 1n10 \ti<Ution'in my r1ir..!. �.., ; ,  . · .
. 

·. · 

. t.!l" . .t'llo l!o;<""'.i"''"'ll lSOO c::OIIipl.\Ut%'"' r�;; �·l' .  '*'l Catt'Y' ;.tbe' ei:ltiro l.Qad. lit t!!':' :t'i::t' ' · · %' tol'll':l•·' ' "' '.i.<t &tuft • ll!Y tt: .. -cuf!l::, ea;;..,:rAD- �al'. 19Ql/, .'tn o';he�· 11:>rd.- , ·. ·.� .· :· · .' . "  .,.. >'10 .:\·, . · 
. 

·J!:d tor. tbtt I:eK ;6CI/h unl"'' n offt:rt u� IJot:;;, .G1;1lli1'i.::..n:; · 

· · :�t<>t,.J . ·;. • i" MX'l" a ;poa:LUQ� tl'>.f.t 1:\J4'· 3 .3'Q/7Sc���� r�-t· ""'t :\\lee-, ;;.�t• 

. 'ltli<l llt'lfii.l�ll laoo• .. ;mr �J:,• ;:t•-10<1 \'roia lliO't u'll$11 t.�a tncs or l}U. . , 
;t� : . . · '' ·:.-ta wftu• � pot&De�&l. ·�•J:'l:leT ted. t\'lll� it io.. . . 

· ·  · 
. · ·  · · . .. 'l ,(.",, ·. ; , :onEJl tr.r.:. \uy r.tntn tae: hut !60/ts .w,j)ba.lle �l!t �>ae.:�IOm.s·c,,.;. -; 

. ; . " ' '  1:a. lib® •• t.ua.• !• pn.ouw. t!:l6u·�h0Ut ]dan. 111 . . · . ·. · • ;>'1 . .. :r>!!'IC(l tMt pl'oJC••· t,o tcttlt>'l"'r>a }JI)rJt,WU: iUlOO Juooll'l/1 \he . i'ii·�. · 

· ' """tt \11.\illh X ,flilttlj• :a� lfSir!l �*' =''.�.�tbiJ;too · iocrf< ·•·. l.;.m · .. 

. . '. \\;,���\· . .  ·• . "�1�����1i;J;,· .· 

·

. 
· 

·
. Btl)' Cl.S. 1tat4ngt &nllr '&:{(tt1111!y M slii.Ptlfo/!.SII,iii,J• i•l.m 

- .' - i · 
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: See llat APR 1 1 1&1 
. .  ,; 

. .  , ·. ' - . -
eerioua miaunderatandina betwen ICt'l and aru-n :resulted in a situa-

ion which would have been catastrophic to tbe AS-206 miasion U i t  bad 
ot been discovered, Speeifieall.r. the direction the LM descent engiw 

gillbals move when COIDIII!Ulded b,y the BJeeeer.ft COJlpl.lter '111111 opposite to 

the way they vere supposed to, Upo11 4i&eoYer;y � this• Clrwnman iJ!mledi
ately dispatched • TWX videl,y c!iatribuWd tbrouah M!IC, and perhaps else
where. placing t'tle f'ault tor this inc-onaiatene.r on MIT. Since it wns 
<!aBler to make the necessary modttiea tion in the software than the bard
Yare, we chose to do that - thus �vin« fl.trthe!' weight to the idea tM.t 
the MIT work vas faulty, which I s1��pl1 do not believe to be the ease. 
I 8111 distributing the attached letter trOll\ MIT which explains the s itua
tion in some detail in order to dispel tile erroneous accu��&tions 1f>i". may 
have heard. and believed, 

Of course, finger pointing 1 11  not eo��atruetive, and I would like to em
phasize that a I!UIIIber of positive steps bave been taken, 'l'heir purpose 
is to improve the understanding ot the variou� partial associated vtth _ 
these intertacen and improving coo�iration Of. their testing tc mlte sure 

a vehicle is never flm•n with a!'lything as tc>:lled up as thi s , Also, 1 t  is · . worth noting that this discrepancy vas detected well in advance of the 
mission and i n  time that something could be done about i t  fairly eas!l,y. 
Even if we had done nothina, I would expect on fl.tture spacecraft that 
this sort or thing would be found sooner aa a result ot 1!1.1Ch ea.•·lier 
deliTer;y ot spacecraft CQ!!IPuter prograu aDd ear�ier readir.ess ot the 
test 1'ac1lit1es to ver11',y ita interfaces wlth a flight hard\/Ue, 

Attachment 

.Addressees : (See attached list) 

B11y US. Sttl'ingJ BOJuiJ Rtg11larly on ll>e PayrtJI/ SaringJ Plan 
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MASSAeHIJ1lETT1S : lofST''IVU: «;,.•UCtttiC�l':· · · :  .f::t '.,C.7 

�...,. � at:ttoH..utn:a ""o u�una . . . • · . · vJ . .  . ., ... . . . �: ...... 
�t:NTATION UaG'lATQIW , ./ 

• , 

CAMBIIIIDOC, .:..us. Oll,. ·, • •.: • 

·. AG 180·67 . .  

' '  
. • • ' 
. ' 

. .  .,  ... h . . .  

... 

• 6 Aprtl 1987 . .  .... . ,. ' · � �  
. · ' Pap l of 3  

·, 

NASA Manned Spacecraft Center 
Houston. Texas 77058 

·-, 

Attention: Mr. W. R. Kelly. PP1 
Tbroueh: NASA/RASPO at M1T /� 
Subject: Descent EneJne Gimbal PGlarlty Error 
Referer.ces: (a) 

(b) 
LTX 500·52. Courun to Young. 23 March 1967 

Gentlemen: 

(c) 
(d) 

(e) 

(f) 

LM PONCS Performance and Interrace Specification, 
LSP -370-3, EDP Sheet 112, Paragraph 3, 1. 4, 3(a), 
18 March 1968 

Functional ICD J..I:S M0-10001 

LGC Electrical teo LlS 370•10004 (Rev. 
25 ·Mn:r 1966)0 Sheet 39 

B signed 

M<lmo, Stameris to Hoag, 23 March 1987 

Telephone call, Ka;rton and Hoag. 23 Mareh 1987 

Cel Report R-!527, Re-v. 1, Guidance System Operations 
Plan AS 208, Vol. 1, Jan�J�U7 1987. pagn 3·65 and 3·66 

(h) Tel�hone call. Gibson to MUter, 23 March 1987 

(l) Letter AG 144·87, Stameria to Smith, 27 March 1967 

Ref. (a) TWX from GAEC states the AS 200 program, SUNBUR:C:1' 113, 
which was delivered from MIT to the· GAEC FCI 8 DOF simulation 
laboratory had a :·eversal or pol�rity in the DPS trim gimbal commnnds. 
This GAEC TWX further states . • •  ' 'lt was determined that this reversal 
was D.Qtcaused by a wiring error in the laboratory but waa due to a pro-
gramming error. " ' . 

MIT firmly disagrees with GAEC on �is subject and herewith 
wishes to go on record that the pobrlty incompatability was not due to 
an error in the SUNBURST 113 AS 206 LGC program but was due to the 
FCI 6. DOF simulation at OAEC being wired backwards from that specified 
J.n c.,ntrollfng interrace documentation.. ApparenUy .LM 1 ts also wired 

• 

r •  
! ·· �o..J I 

incorrec
_
tly. 

· ' .: . �· . �. � . .. 
.. � . . 

I ' ' 
it � I :  • , 

i " . . . . . . .  
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• 

� -; · "-!J - We believe the 1.1\t wiring mishke occurred due to confusion :j' } " between the actual commanded motion of the gimbal from the 111ubject ·. 1 , · • . .- afgnal .Pnd the eventual' veb!cle attitude rt-!lponse. If the command ' i . aignal asks ior a posittyr rotation or the descent engine trim gimbal ' • · with respect to Ute vehicle, the response or the veblclo with respect to , j apace is .nepUyg angular acceleration - botb variable• defined in a · rigllt !landed sense about the appropriate axis. The signal In question • j. ·-' Ia that which commands a rotation nte of the trim pbal. Its polarity 
1 definition should bo and baa been In terma of thla variable and not In 

; terma or the resultL.,e spacecraft motion. 
' 

' . ' - ' 
. 

r : I ! :  
I :  l : tt, 
� .  i • 
I ! 
I 
� j � � I l 
� l j 
l �  
j 

Pertinent controlling Interface documentation to define the DPS 
t�im gimbal drive signal polarities are the P&t spec (Ref. b), the 
Functional JCD (Ref. c), r nd the Electrical ICD (Ref. d) all of which 
have both GAEC and MIT signatnres. In each ot these documents the 
aignals in question arc idenUtfed as those which drlvt� the t!esceut engine 
trim gimbal. In each of these document-:: the afEnls are lnbeled in sub· 
stance as "plus (or mJnuq) pitch (or r·oll) trim mblll,sfgnals, " The 
LGC program was consistent with thf>llf' deflnlt ona. 

It has bcf'n stated (Ret. e 11nd R:cf. n Utat the AS 206 GSOP, (Ret. g), 
which Js written by MIT, supports the polarity convention with which GAJ::C 
wired the spacecraft. This iS suppos:edl)' demonstrated by an equation on 
page 3-65 wnich relates positive vehicle angular acceleration to the poBi· 
tlve variable "6 ". This variable. howeYer. is not the glm bal trim angle 
u argued, but instead is the angular dmerence of the vehicle CG to the 
thrust vector about the gimbal pivot. The efmbal trim angle command is 
variable ''U" which is defined on page- 3·66, a definition which is cor. s lstent 
with the Interlace documents. (An equation in the CSOP relating to this 
command signal is written with an error. Although this error was dls 
cnvered and did not get propaguted Into the program for AS �06, the GSOP 
correction will not be made unW the :next revision of that document which 
Is now In process. ) 

In order to fix the incompatabJlhy, M11 has been directed by MSC 
(Ref. h) to make changes In the SUNBURST program 1!:0 as tCI send 
gimbal trim commands according to the polarity with which the spacecraft 
is wired. This change now exlsfs h\ SUNBURST, Revision 116. Because 
this revision now is in violation to the lCD, MIT baa Initiated nn interface 
change request authorization to GAEC (Ref . i) to laaue an lRN making an 
appropriate lCD change. 

Very truly yours, 

�0.�� Dfr��� U 
Apollo Guidance & Navigation 

DGH:alr 

� . '  .· . .  . ·• 
. .  

. .  
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NATIONAL AERONAUTICS AND SPACE ADM INISTRAT ION 
MANNr.O SP,\tECFMH CENTW 

Houn:m, n ""' 71v>:1 

.VR I I  1967 
IN M£"1. V Rtrr.n lU• 67 •FMl•Jl ' .. 

1 'l'flROUGH: NASA Resident Apollo Spacecraft Prosram Otfic:e 
)lassacbiusetts . Institute of 'n!elinolOiJY · 

Instrumentation taboratol:oy 
Cambridse1 Massaeh�setts 02l39 

1'0 :  

FROM: 

Mas�ach�setts Institute or �ehnology 
Instrumentation LBboratcry 
Cambridce1 Massachusetts 02139 
Attention: D. G. Hoag, tlireetor1 �llo Cl&N Procram 
Projcc:t. Officer Guldnnce and lfa'tipt:lon 
Apollo S]Xlcec:raft Proel'llDl Ottic:e 

• 
SUBJECT: Contract lW3 9-4065, Letter ot DiNction Concerning Progriun 

Development 
' . 

This letter is to modify your eontractual obligation to provide a unique 
.spacecraft computer program tor use on the first lll!!nned LM mias:lon (formerly 
designa.tcd AS-208) , Thi s <!hange in direction is brought about by the slip 

in the launch schedule tor that mis sion, vhich makes it probable that &uffi
cient time is avnils.ble to complet& the development ot the Ul lunar landin:; 
program (rormcrly AS-504 LM) in time to oupport the first rnnned Ll� mt!'eion, 

In confirmation of agreement reached between MIT and MSC repreoentativec, it 
i s  understood that the dnelop.>Dent of the LM lunar landing pro&ram "ill pro
ceed in such a way that no more than three months would be required between 
a decision to stop �lementing additional capabilities into this program and 
the date of its release to Raytheon for rope manufacture •. . · Our intention, of 
cc•urse, is to monitor the di!Velopment of this program and the scheduled laun:h 
date suc'r. that if it becomes apparent tl1e lunar landing program will not be 
available in time, i.t will atill be ponsible to provide a tlight qualified 
progrl\m for this development minion, which haa a eapabilit.:y no leo� thar. hnd 
been planned for AS-208. Proce�ding in this manner should as sure provi s i on 

of the highest quality flight program tor that mission as vell as rcsultine 
in a significant reduction in vork. It also reduces the rink of hav!ug to 
make modifications in that program which might result if we were to have rc. 
lea&cd it unrealistically early . 

It may be necessary to give special consideration to the command and do1m.link 
formats to assure compatibility or the. spacecraft c:omputer pror�am with their 
counterpart in the MCC-R to avoid unacceptably eT.Pensive ertort, Items of 
this nature will be negotiated on an individual basis , 

W. R. Kelly 
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PM:BW'l'illdall, Jr. : CII '4/21/67 
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J'lucee4. buttoa 

. ·-:···- \ s";_, 
' -� '• 

· · .. 
. c, · - _ _, 

. ' 

. ,, 

Loeb like we're apP;rcac:hiq tile filial eha})Wr 111. tbe �ed button 
atoey. Aa I Wldentand it, all .mne4 Apollo apaeeeratt vill bave 

CC��pUtera wU'ed aucll t'hat tbe ate� button aenea the dual purpose 
ot atandby flmetion, u before; IIJld a proeeed function duplicatiD& 
Verb 33 Enter. At laaat, tllat 11 tbe cunent 1ntfttlon. Apparently 
the'N ia 1101118 11tth unc�nty n.WII£ on the tirat mnned command 
mdule 1111aa1on - Sp&cecntt 101 • ta tlat JlaTtheon � not deliver the 
c0111p11ter in t1llle and an old, 1Uiilod1t1ed one atsbt be uaed, However, · 
aa I understand tt, there 11 no 41'Mbantap 111 �1x1118 the program 
aucb that 1 t vill respond to tbe etanabJ buttoli ·as noted aboTe eV.n 
though the computer baa not been DOU1'1ed. It not, I see no reason 
tor not going ahead With tbe cllange In the OOJ!alllter program immediately 
rather than vatting to eee it :RII,71-.beon Will del.1ver 011 tillle. MIT is 
cheekiD.IJ this, aren't thcrf - &Jill wUl t'oll..ow up vtth the neceeaaey 

.... 

JCmUI. 
' ' > 

-----�:--'""""") 

ecs 
CB/_rr. P • stafford m/J.. A. GardiDer ft/c. c. Kraft, Jr • 
JIC:BW'l's ca • • -�- • • 

, .  

.,..,, Jr. 
, 

. 
.; 

. 

. , .  ' · . \ -' · .  

- , : · ·. 
· '

. :;;· . . 
• ; · 

·�: ' 

. . .  , 

Br1y US. Sarings Bonds RtgP!arly on tht Paym/1 SaiJbtgs P/11n 
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UNITED STATES OOV!RNt.UNT 

Memorandum 
I See lla� DAta: APR a 1967 

IUBJBCTl Interilll progress report - R'l'CC progl"aa c!nelopmeDt - .AS-258( ! ) Ground 
Support Sillll1lat1ona Coarputer (CSEIC) proci"'UUI 

,.., lte 
I haven't gt>ne very tar into the AS··258(! )  CSSC review yet, However, 
some things are beginning to. cr.Y��talllze, '!lhh memo is to list some or 
the conclusions I have tentatively J-eac:hed, I would be very much inter
ested in your c:o�����ents the I!"U tia ve pt toptber, 

l .  As you know, tour ll!Odoa or �·ration were being provided in the 
GSSC, each or Ybich requires a cOJ:lPli!X eomputer progrtllll. They are: 

a) GSSC b,y itl!lelt, providing C:O!;llete CSM and LM models 

b) CSSC operating with tbe Afollo M1ssf.on Simulator (Am], and 
providing the LM model. 

c) esse operating with the D! Mtaa1on 81JIIllator [LK'.l],  and 
providing the CSM model. 

d) esse operating with both tbe AlB and the LIS 
It seems to me that modes (a) and (d) are neP<led for obvious reasons . 

However, it it saves ef'tort, I would rec�nd deleting mode ( c )  and re
ducing IIIOde (b) such that the cs.c;c �n operate vith the AM3 only for mis
sion phases without a tree tlying, pave� up LM. That is, I see no ocea
aion tor simulating a L.'-1 active Jllisaion phase in conjunction vitb the AM3 
but without the LIB also operating. 

2. For the JDOC!e in which tbe OSSC operates vithout either the AM3 or 
the LMS, I would eut back modeling ot the spacecraft Ou1dance, NavigatiC:•I 
and Control Systems [GNC] in both the CSM and LM to provide only realistic 
launch and in-orbit maneunr capability. I vould delete all parts strong
ly involving the astronaut, such as cnboard rendezvous activity and reentry. 
This does not mean that realistic rendezvous and reentry simulations could 
not be carrf ·i on. 

a) R�ndezvoua aimulationa vould be performed assuming the ground 
[MCC·Hl 11 the prime source of' =e.neuver targeting vhich vould be 
carried out by the srneec.aft us ing the Extern.o.l /J.V guidance 
maneuver mode. That is, there vould be no onboard processing or 
observations or 3tate vectors to obtain maneuver requirements ,  

b ) I 'II()Uld "shut r•tt" the GSSC after the apaeecrart rcaeheo the 
entry intertac�, ther�by eliminating tbe need tor modeling any 

B11y U.S. Sat'ingJ Bonds Rtgrtlar6· 0.•1 tl•e Payroll Sar•ingJ Plt111 
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llpllc:ec:ratt aerod,ynuttc:a, C:OIIIIIIUI4 S)dule RCS aettvity, QRC, 

ete.1 aaaoc:iated exelusively vitb entry. Incidentally, both 
the systems and tr&Jeetory flight controllers agree that this 
1a DOt unreasODable. 

'1'he lld'YIUltase ot this is obv10WI. � otiC 1a the 1110st eomplex 
system to model. and the last to � defined (vitb the possible exception 
ot llpllc:eeratt aero<1,ynamf.c:s t ) .  �letiou ot t'bia type aubstsntial.ly reduce 
the vork and help avoid l.ate c:bec:kou.t and del.i'ftr)' ot the assc due to l.ack 
ot definition. And I don' t  tbillk it rectuc:es qual.ity ot the trainins sig
nificantly. (I have docwaented ..., neva in this area 1110re completely and 
specitic:allr in the attsebed appcMix). 

3 · All sbtulation of ACS C!OIIq)Uter prograllllJ should be dropped vi th the 
possible exception of some ot ita telemetry downlink (that vhieh is con 
veniently available alreadY) . 'l'bn.t is, AGS controlled maneuvers can be 
silllulated usins the esse :moo 1t -ssary. �ere 1a no need to 1110del 
that system, that I can see. 

"· I aee no need to siJaul.ate the l.aunch phase of the (old) AS-208 
Saturn v1tb a powered dovn LM llinet: there ia no flight controller action 
required or systems evaluations to be pined durins this phase. Deleting 
this \/Ould eliminate need to IIOdel the ftrlable l.auneh azillluth - a sub
stantial effort, I am told. 

Al.though the above reeo!lllllendations are DOt final, they're probably not far 
from it. Along Vith 1'1nisbins orr those areas, I expect to start looking 
into the folloVing next: 

· 1.. S1111ulation control display requirements. 

2. Need tor special programming and l!liJaul.ated displays tor the insertion 
ship flight dynamics ottic:er. 

3. Need f'or modeling an !VA aetronaut. 

" .  Review the SCS mode ot thruetins 

Attachment 

Addreueea : 
(See attached list) . ', 
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AMret:.-.eea: 
PA/C. C. Jtra.tt, Jr. 
7A/S. A. SJoberg lC/J. D. !lodge lC3/A. D. Aldrich lC5/G. s .  Lu1111e7 
FC6/H. G. Miller 'IC6/R. II. l{oos 78/L.. c. Duruselth 
782/J. A .  Miller 

1'82/P. Segota '185/R. o. lfoblea 
!'M: BWT1:ndall: CJI 

' 

r , , • ' <. 
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GSSC AS-258 Prosram Revit!V Notes • Far·.; 1 (ONC) 

1. All siDillation of AG..'J COJ!Illuter programs alio'uld be dropped with the 
possible exception of some of its telemetry downlink ( that whiCh is oon
nn1entl.y available atiead1) , '!bat 1a, AOS controlled maneuvers can be 
eimulated using the GSBC PNOS if neoe•�· 'Diere 11 no need to 111odel 
that arstem that I can eee, 

2, AU a tate vectors, JIEFSMMAT' • an4 tarsetins tor maneuvers 1111st coate 
from the MCC-H (Minton Progl'llll) eUhal' bf uplink or voice ,  'lhh data 
should all be input to tile OSSC in the 1110at convenitnt var with no attempt 
at simulating the prethruat proll'UJS, 

· · 

3• Offhand, I see no need for si�attng epaceoraft attitude except 
during maneuvers ( if even that is necessary) , It seems to me attitude 
changes can be made (tor ma-rieniver 1n1tinl1tat1on) instantaneously, 

4 ,  , By the same token, platform realignment should be carried out in
stantaneously baaed on the ground supplied RErsMMAT, 

5 .  GSSC simulation can be stopped tollowins execution of thP. retrofire 
maneuver except to continue state vector u�tin� tor tracking and t�lem
etry, Of course , if retrofire is u nsucces�l t e simulation should ccn
tinue on in orbit. 'lhe point i a ,  there is no need to aimulate the nepaxa
tion maneuver and attitude changes {unless the AS-501 simulation i �  adequate 
for this ) ,  All reentry business should be deleted - disital autopilot, 
guidance, RCSSthruater, aerodynamics, spacecraft sequences, etc . (This also 
applies to launch aborts ) ,  

6. All rendezvous targeting should be dele·te41 trajectory and telemetry 
to be carried out ill same way as all ot.;her maneuvers , The si ngle exoeption 
to this is to supply LM rendezvous l'lldar unp aDd n.nge rate on the LGC 

downlink (no angles, no opties ) , 
j,  No spaoecratt state vector updating ( i . e . ,  n&\'iptiori) will be carried 

out using optics, apacecratt radar, etc . Thi1 had not been planned anyway. 
or course, Average g integration ill needed durins lliiiiuvera which does up-
date the stat& vector, , , .  

8. Launch monitoring should be modeled tor th& AOC downlink including 
'OOKY displays (these to be re11tricted to the nominal, standard tol'l!!llt • not 
the entire pilot choice ) . None ot the cOII!pUtationa aaaociated with crew 
monitoring of the launch ve�e should be included , aueh as Saturn poly
nomials 1 etc . 'lha t is 1 downlink ahould be constrained to be only those 
quantities used tor the insertion 00-110 00 d.echion and aubaequent action. 

9. Standard const-fbnse downlink shoUld be modeled • at least to the 
extent that the diita s easily availAble and useful . 'things like "coo 

desired" could be omitted since rpacecraft attitude llll!ana nothing. 

10 . I guess there ' •  no vay of avoiding relatively complete modelinG of 
the propul11ion systems and aasocia ted guidance for SPB, DPB1 APS, RCS m.'ln
euvera includins attituda control, This ia needed tor realistic telemetry 
when the maneuvers occur over ground stations and realistic trajectory data 
when the burns are very long and over a a1te , FUrthermore, t euppose 
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• • modeling ot these systems may be pretty eomp)ete already (earri� over from AS-501 and. 206) .  Care should. be taken not to redo the Ilr\P it the Bloek I d.oea the control Job! 
ll ,  Obviously, it other parts ot the G1ro modeling have been COI!lpleted., 

consideration ahould. be aiven to 1rJC!lU41116 thea. But this should not be 
automatic approval Iince u1ntenanc.!. h required which IIIUSt be traded ott 

. ap1nat value to the traiu!na, · · 

AGC/LOO Pro11'!!!1 Mode11!11 Reguirelllenta SWlll!lllr.y 
Propu � � 
lOO Model * · Model * 
POl Model * Model * 
!'02 Delete 1/.R 
!'03 • 1/R P04 • Delete 
!'05 l 06 1/R Delete 
!'07 - 1/R 
Pll - Model 

' P20 �lete (axceJit JIR rr) Delete 
�� 1/R . 1/Jt P22 - 'B/.P. P23 • 1/R 
P25 Delete • 

· P26 1/R 
P27 Model * Model * 
P30 Model * Model * P32 Delete • 
P3
P34

3 Delete • 
Delete · 

Delete P35 Delete Delete 
P36 Delete Delete 
J!llo Model Model 
l'lll Model Model P42 ��1 • 
FliT lf./R · Model (tor BCS' )TT P51 Model * Model II P52 Delete Dele�· 
P6l • Delete} 
P62 • Delete 
P63 Delete P64 • Delete 
P67 • · Delete 

* MED and lilni ted downlink only, 

Unless carried 
over intact 
trom AS-501. 
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IUliDCft D1 s-bu4 ant- boreallcht ebar!P · 

. -;? ' 
.• . .,.._ ""' \ . . Jl� 7f»>Z _, on  the - aubj�t (67-riO.�), I Ill'" that there 

1a no p;robla 1ll eluutc'"' the 8-batld auteima-IIOWlt u tar u the eortvare 

1a eoaeeru4. It cmq -. aubat.itutq new equatio!ll 1ll plaee ot the 

ol4 onea. JJDwuer, I • not IIU1'e Who 18 aoi!IC to prorlde ua tl\e informa
tion eoaearrW�c the tnuultomat10fl �tueen the 8-baud a:l!ftbal ayatea and 
the narlp.ticm bue 11hel'l and. U th1a ebans• 11 .ae. In other words, 

��a���one 1a so1nc to haTe to �·· u tu ardoar that n oau put tbe proper 

ut!we.t1c&l �1oua il'l tM :me. . -r·1_�� 
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Memorandum 
t a.. Ua\ DAta: IAR I 0 1&1 

1'bere 'have been so IIIley questiona nslted about Wbat �ndezvous and land
ing radar data vUl be on the LGC i!�vDl.tnt, I asked Paul Stull to till 
out the attached table vbich, as )"0'1 see, be has done, He has greatly 
eiiiJ)haaized that thil vholi!P bullineso 11 atlU Ul-4et1ned and, therefore, 
the l'IU.IIIbers CiVf'n must be cont1dn�>d preltatnar,y, In aptte of' that, I 
felt it desira�le to eirculate thl� around - tt onlt to arouse 1nterc8t 
and co111111Cntll in hopes that it mitht apeed up that det1n1t1on, Ve vill 
update and redrcul4te tb1a thing v'benever it seeu appropriate. 

1'be lists are tor the lunar landillt; LH prosram (to:nnerl,y designated 
AS-504 LM). 1'tl1s renecta 0\;2' intention ot onl,y produelns a single pro
sram for all lllllnned LM flights, althoup I suppose it might be neeeeeary 
to IIOdify' the dovnlht somewhat. to aatillf7 apecial poatntght analysis 
require���ents on the early nights. 

.Addressees: 
m/Jt. a. Chilton !G/D, C, Cheathalll 
m43/Jt. E. Levis 
"'JJ4 3/M. Jta,yton 
Er:A 3/C. F. Wasson PAN. A .  Lee 

PIA/A. Cohen 'FA{c. c, JC:ratt, Jr. FA/B. A. SJoberg 
FA/R, 0. !lone 
FCiJ, D. Rodge 
FC2/E, F. JC:ranz FC2/J, w. Roach 

FC3/A. D, Aldrich FC4/M. F, Brooke 

rc4/J, E, Hannigan 
FM:HWT:cm 

_ ,, aJDY�� � v. Tindall, Jr • 
Fe5[0, S, !Alnney 
'FC5/C. E .  Chllrlesvortb 
'I'C5/P, c!, Shaffer 
'FC5/C. B, Parker 
7C5/J. S, Llevellyn 
FS�/J. c, Stoltea , Jr, 
785/.T. F. Qibeon, Jr. 
'185/P, J, Stull 
FM/J. P. Jbyer 
YM/c . R ,  Russ FM/M. v. Jenkind 
FK13/J. P. J.lryant FM/Branch Chiefs 
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'l'bia le� � deela with the �atl,y clliiQ!lete« re'rlev of AS-258( ! )  
MDC �.Gel' � re�ts. I butell to eay, aJ17 other areas re•in 
to be 'c"P'JII'd 1B oar et:tort to brill« tbe Oft!'-all Job IUJIPOrted by the II:C-H 
to WithlB aeeeptable boun4a and to utrure eeoll!*ical R'l'CC usage. Of' course, 
apeeitte actio11a N8Ult1Jig rros our etrorta are CO'ftred in detail by other 

a an4 dll'ectina, prlar1l.7' tboae 1nutld by the night SUpport D1vi!J1 
Illl. Irt addition, an-eral llll&lyBe., ba.,. 'been initiated Within MPAD.r�t� pr1..liBr7 obJective here 11 to au.artw wt.t we &Ud and to � f'or "liia 

torteal papoaea, the ratioll&l.e beb1Jid aa. ot the d.ecbf.ona � 
llefore I do that 1;t•ongb, there i1 �a�eth1118 elae I'd like to point out� It 
bec&lll! &]���&rent to • that our re'rlev eetl.ngs had e1gn1f1caut benefit aside 
:rroa the •a purpose cYt llllking sure the �uirements vtre all Justified. 
It turaed out tlat there were aeftral areas in vhich 111aunderstan4ings existed 
about what the night eontrollers wanted and vhat till! night Support people 
were attealptillft to prortde. Reaolnt!on cYt these iiitterences slilould. be benefi
ci&l. by ilip:i:uting the pro� and, in soe eases, by significantly re<\ucing 
the effort required. Another benefit as the NCOf!llition that certain ano
ciated th1Jlg11 ve� not 1-ei.ng done and action wu iiiB!diately initiated. 
Probably the 1110st significant or t"Mse vas the lack or 4ef1Dition of tbe AOC 
tell!!lll!!try dovnl.1.. �., by Jrr'l' which vas �MrVerel,y bqlacting e.eryone • s vorlt - a 
proble�a we have taken steps to ele&r up. 'l'llil also applies to X'll!tlewed con
sideration cYt BOa! 411-plays prortded to support certAin fiight controller 
f'tmetions but which are likely to be inadequate. Studies and analyses have 
been initiated to determine the iJJ&deguae;r and, if necessary, to develop 
altel'Mte propoaala. 

'"'�··'� 

One other th.IJig I probably r:hould point out is that soae of the proeessing 
and die� capability vhieh vaa identified as unneeeasary in the AS-258 pro
gram ol:wioual,y also applies to some of the earlier deYelop��ent flights. A• 
a ro!sul.t, althouAA � do not intend to go through a detailed reviev of AB-501 
and AS-2o6 progrtU�B 11hieh bllve proceeded too far along to be frui ttul., AS-258 
del.etiona which alao app]Jr to those deT��t f'ltgbts are � 1ng Ja!'l.e .  

As usual, the IIIB.terial vlll. be covered separated 1Dto three eategortes 
traJectory, ec,m•"yi &n4 telemetry. 

Buy U.S. Savings Bonds Rrgt�larly on the Payroll Sat•ings Plan 
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1. Spaeeeratt vet�a, e.g. loc:t1tlon, -t• of inertia aDd tuel J"e��a1D
!fl �tatlou an laa &lite! tro; & liCe P1"'tP"U' dnce tlii" taalia 
are i&i'i'iil ou\ Ia pua]J.d b7 tH GIC f'.l1&1lt coa�:ra &ZIIl tbe11' atart 
BUDOrt )Uteaatl, vlloet. CC��q�QtatiCIIIS a. t:naate4 � tbaa those in the 
lt'l'CO • 

2. �r lllJI! .olli� 1lll!ft 4ele1*1. !!lese 41� were a 
· CURJOift :ti'Oa G lnJ, i! ;y' �N llllt toaJ!II1 to be li!U'tielllarly UBI!· 

ru 011 tlla� proJ�. Ill hn, t��ey a)IJaftatJ.T 1II!N nner UH4 tor llll)"th1ng. 

3. tbuble illtegr<Otion 111 a eoii!Plex pzooesaor w1lit t -.. 4eleted following l"!lther iiiiithi dlseuaalona lUI! wit.hcut 1'11allt ecmtroUv eoneurrenee, 'Ibis 
ea:pabUi t:r 1IIUJ )II'OVided ]'!'ial-il,y f'or uae ill deteftd.JiiJig vhet.her or 110t an 
SIVB state ftetor upda� abcul4 bit -.de prior to the aUulllted 'l!.I •neuftr 
on AS-503. 'ntis •• O!lfl ot tboM t•llJI&bU1tiel V!lich had l!Hn included 1n 

hopota i t  a1ght help to do thta 41t1'lev.lt Job, Bubaequentl.y, investtga.t1on 
hila ebolnl that tbta speeial, eo.pl.l.eattd lOfliO •• UJmeeelll&%7 in the f'irat 
plaee llinee the equivalent Job ean be doae with the PI'Oift.ll as l.t ro tr·1DII 
de1'1ned t.oday. Still, 1t 11 110tel..ar that doiq the Job ill tbe prt·!,O.ICed va;y 

is adequate lUI! C!'OIItimaiaa �u s.. �· 
�. Special loste wu bet.JI« pr'V'firfM to ���ifY 'llse ot the �aDd z RC8 

t.hruaters tor ol'bital MMU'fflft . lf'. 'Al.llte4 thir e&}.'bllit:r r tvo reaeona s 
one - &re la 110 ea:pablilti bi1.q :�ct.�� onboard tM ll)l&eeeratt :tor •king 
guided •neuftrs Vith those thru.Bte>ra lUI!!, two • the :a� prograa as current
ly de:tinecl 1a al.read,r e&Jl&'ble ot �pportiq azlel:',ftrtl ot tbia type, althOUgh 
the procedures &Z'It IOMVhat 1�11iftt. 

5 .  A OillfPOii to 4iapla:r ot all �·rt1Dent Jl)llleacratt RZPSIIP.T' a has been 
deleted sinee that 1.nfbnlati011 b uaU&ble 011 other 4111ii18ii. 

6. 'Die target eloeeet� d� 18 a e&ri)Oi&i 1'roa Cleli1D1 tor use 
by the tl.ii}item suppo

rt 
:P � to support their 'II'Ork on infilght 

expen.mta. 1bia ,.. &DOther eontwwe:ut.:l deletion V'h1eh vas only r.ade 
arter our agreeiJig to re-eoral.wlte t.beir ca,.bUit)' to get along using t'II'O neY 

Apollo diapla:rs ill the AS-258 syste• aDd :reeoutl!eril!lg addition ot this diB
pl&;r 1� they eneOWlter Wllleeept&blr cli�fieul.t;r. It is IIY illlpresl!ion the con
siderable nev eapability that the Experimental Acquisition Site di splay and 

the Star Sightil!lg display bAve addd ahoul4 be adequate tor hai"111.Dg their 
requ�ntl, al� perbap8 DOt in quito 1\lCh ,, convenient va,-. 

· 1. It ,.. agree4 to delete the keyho� ac�W.attion diafala{ pravid� the 
ll&llltl intot'll&tlon WS 1necl'JC)rate4 In £&t Lx Station eon I! II dillplAy . I t  
was our &rgllllll!nt; that thill 1I'OUl4 not only sl.apl1ty the FOK%"'111r but would 
actuall,y present +.Jlis info�tion i n  a 1110re «'.omoenient tonat for the flight 
controllers . Jlor those ot ,you un:tamllar Vith the expression "keyhole" , ae I 
understand it, thia refers to the l·oss ot teleB!etry and co-nd frtll!l &01111! 

S-balld ettee vheD the apacecratt t.TaJeetory is aucb that the pointing anglee ' 
-���. �--�----------------m.----------------------------------���� 
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� w1Wa eerta1ft a-a ill vhleb t:z,r.ekiJ!« ta liD\ poaaible . Vbn it 1a 
de� b:f tlalt Jl:'lCC t!l&t. loaa or -�'et. vUl "ault, the Jrezt St.atioa 
Ccatut 41Qll\Y 1r1l1 llat tlat dation u ;.""" or _,.. M]l&r&W eontaeta 
With all tiiOt UIDUate.J. illlf'Uiatioll � fal'aUoa ot6_._,..,.., e�e. 

8. ,.. • TS or-, • .,.. ., Ul4 TIS 41!ll!J• weft' tJ.l. 4JOJJ Is .. belq Wl-
81111"'7 :&1' !l!� ecm&it. . 

· 9· .!!SOW �� - lliiOther coalototeraial. c!el.etioa which, 
1De1deii ... . * JS-501 propua. '!!he Lu41118 1U111 Jlecower,r 

D1T1aia JeOlll• 1DS1st tills 4i� 1a ued. tor .ui��g �eo•ev tore• de
� deeiat-, but it IIJIPeU'Vd to - to be 8DJ'III or a "bov goea tt• 
diaplq tar iJI,pr'Haill& nsitin8 c!tgmt&rtea not dtree� il'l'f01ved in the 
opent.ion. Ia 1t8 pl&ee we .,.. ali&llt.lJr IDIU'1in8 the World Map 41� 
duri��g tile J'ftDtr)' pbule �.o l'!'Of1c!e tblt - lDfotati.on. llovnu, due to 

the reduce4 aeale ot t.be lrM'ld .-p, t!tta �·· doea not cOIIIJile�l,y 
aat1at,y tlloM p8Gple .,.t tr.te:rwated 1D '1'9ta1Dlftl tb1a 41aplq. 81«nitteant 
wtf!bt wu pwa to tl• !a.:t t.llat )"�fltt!OII plotbovd 41apl.JI1a of thill t� 
:requtr. by tar the mat. ntealiM c!Mtelollt allll a a11!1lit1ea!Jt reduction ta 

effl:ln voul4 be aeb1ne4 by tltta t.ll!'\.lOil. 

10. ,.otery Zone Su:t:.% ;plot ,.. �leW dace the 1Dtomat1on ia �d� 
lmlUab on otller ilia , ncb u U. 1aPcoteq lone Di«ital Ul4 lteecm!ey 
'llu'swUJI& Dt� • 

11. JleTolution of the Aacendtng lliode >!!1!'!;L ia u!W!d by tbe night e� 
!IUl'P'Jl E people liiid & l'eCO'f'er7 peGPl"! !'or ting the crev and the reco-.ery 

f'cm:ea, reapecth'el,y, with the 1�tl0ll they need to 1.&1 out the ground 
·trseu tar tile JIOt au orbtta. 'l'lle7 1184  ft"qlleate4 that the ro�t or this 
41� be ebanl"'!'l aoM"Vh&t• p� to recluee the m.ber of Jm:C eo!IQ)U� 
� !Jrpata requtre4 to IUJII>Oit thea. It •• deeidec! to put up with 
th1a DOt tr1Tla1 1-awen1eaee ratMr t11ua to alle this ebaDse DOW. 

12. '1!le General ���e Jlalleu� prog�w& aDI1. 41a� provide the tll!Jht 
4ymuliea people v!lagreat dt!&i or a.pablllty for deteraiJling -neunra to 

aattst,y a wide uaon.ent � apecitie �u-nts. Althou8h none or th1a 
:p"''C!eWBO!' wUl be eli..tate4, it 1s 1:stea584 to :restrict thl!' fiisht veriti
eation tl!'lt1� to certain ot the opt.11)1111 baaed on a p:r1or1t)< vbteh baa been 
utabliabed by tlle fitg)lt eontrollere , 

13. 'l.'he- -• ue..cl to Rt!ner&te launch "naminal.a" 
on o-tni fte!tor eOIIQ'Uted in the ACR. 'l'his o-in1 e&l'l)OveJ• ,... ":.nelu4ecl !n the Apollo 258(f )  propwa but vaa towtd to 
be UJIDIIeeaear.r aad _. deleted . 

14. � line of' ste:bt thruBttne; f'or or!)it.al �-,en proc:enor -a deleted. 'l'his -a ptVt'idA!d for sueh tlilnga aa mlt!D6 adJustenta 111 per!.gee b;r .aneuye-rs 
at apogee with the IIJIIlCI!'el'&tt &lignP.d t<MU'd the l;orizon. 

1� . Probabl,y the .,at eontrc'ftrs1!\l ddetton in the traJeeto1"7 area vaa a 
eutbal!k in thl!' �r of options &'11l1lable to the retl"'fire officer for 
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�tiq Ma .ueuer. 'IIIla �Jeet la U..ted ln detaU ill anotber • ., .  
Brie1'J.T, it 18 1Dtesle4 to el1airlate t.lJI! c.pablllty ot tlle tm:C to 1teftte 
tar :retran.re a�t1twle ill a4d1Uoa tc' retrofire tiat. �la deletlOD wu 
ade buecl oa IV Jiillpjln �\ lt -.o � MG&rate ul �·x 
tv tbe � tla\ •• , .. to 1M .... . 

.Altoptl»r, t11ere are &bod 6o �• "" ror.ata 1IJl1eh eaa be pDel"&W b7 
the B1!:C ttJr <;lilt CJC, LQc ad I!ILT :ror lld.Uloa .U-258{1).  We � .S.leted 
tt ... llDl silqlllne4 o��e or tM �, a111ee all were eltber Wle4 :tre- . 

quntl.y thzoou8b out the Jlhdon or were reqlltre4 i!1u1J1C tiat el'i tical al tua
tiona. !Yo ot those deleted. were iligltal. autopU.Ot lA1t1allut1oa co nd 

:t�ta : the oae :tfsr the c• ,., JIDiilllle 'IIU 4e1ete4 alaee it could be 
handled Vith relaUw •• WliJI& tbe Wllwrul �nk ( i. e . ,  enaaable J�e�mry 

upllnk)J  the oae tor the LM wu deleted ablce the d.esiAJI ot the apacecna:tt 
cC���PUter JD"'gr&�� ..a auch that "'"" u· •••t tbe c:m""' voul4 be !snored.. 
'1'lto special com-"' :toruta W bMJI �eated tor the retrotU. external �T aneul'U'. ODe ot tbeae wa ddet.!4 &114 the other vaa aillplltit!d by the 
ellJilJw.Uon ot the digital ���&topUct la1,tt.al.1utioll �ten. J'iMlly, it 
1a  IV illpreaal011 tlat two of the taw· ILf rdtch Mleotor update terata are 
to be deleted. 

!!.1-trz: 
lloat ot the ehupa lA the telmt:ty •111t.. &1'8 ot two baa1c t1Pf!a - dele
tion ot 1� discrete cl1apl.IQ" �ta (oat ot about �50 requested.), and 

el1Jdnat1oll ot aa. ot the r..t"""!I!!I!Jr 1n tM data recall eapabUlty vhlch 
vaa to be proyldt!d. I%l lld41tion, tJwre 1a oae outatazld!Jig ltea initiated 
by oar reriev vbich, it retiCil'ftel fla'ftll'll�, vlll nau.l.t in a aubatantial re
ductlon of 1I011t to be an.. '1!111 11 the e11w1•tioft ot all teletyp! tela
etry data. I lllldnatud. thin 1a a 8f'Od clluae Wa v1ll bqlpen. 

7ollcnrillg la a .., rr of t11e ,.,.,.... brclalbt &'boat by oar rrrln: 
1. Big!! speed dlgttal di� bave bee!l reduee4 trca � to 62 torata! 

2.  Hif!gsy:ed/lov rr�J!? ta�tlon tllifra are oae ot the eapabil-
1 t!ell be prQYidlid Or 4a recSli. ill t0P er tbel"'! were to b&Tft Mi!ll 

� dlf't'!lftnt parawte:r seta aYililab� ln thia cl1aplay ede. 'l'hia lias been 
reduced to 75 seta which, at the rate of three iliaplq ror.ata per aet, 
eUainated 27 diapl.a)' toruta. 

or �Al or ��� greater algnlricance tbaA that 1a the :reduotlon or 
the exte11t or data reeall � 39 IUiplea w a total ot 15 auplea . :Baaed 
on the auple rate eatilatell by the night eontroUe:ra, tb1a would ha'nt 

provided a -:lata recall ca�bUity ot aboat three rnolutlona rather than one. 
'l!lia erl94ed reeall ca�bUlt7 required a large ,.,.Uit ot extra computer 
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laai�, tJ. �JhdM.tiOD f4 vbieb eoualderahl7 reclueea the total effort nec
HiaJ7 to pt tbe 1y.tea ru.rzlng. MY nee Ddat1on ttrr tb11 deletiOD wu 
baae4 oa a fMllq tlat the extedl!d c:ftJGU1tr tor lostant reeall retall.r 
4141l't 4o seh 8004. A. totrtl ataa1cn data ftca1l capabWtr 1a }II'OY1de4 
111 tblt a= leJN'\ Jll'oaea.t-.r wldch priJlta 01at JNCtlael7 the ,.. 1Bfora
t1oa otrl1De ill a aac:ll ere rudebl• ror..t. Of eoarae, tb1• l!ltrodueea a 
20 to 30 aiDlte delq 1n obtahli"! t111 data u opJIOM4 to 1D1tant rec:all, 
bllt tJat 4oeaa't -. UJI!'ea-ble eouiderUI& tbe � 1t will be used. 
� JOiDt 1a, ill aetual p:raetiee, it ... � to • it wUl be neceaaar:r to 
:rel,y o• the ort11ne )n"'eeaaing .. ., dlili) aat this flutetiOD lfiY'III.Y · ObTioua
l.Y, � this turna aat no".; to be the eaae, further CODB1�:rat1on s'hould be 

gift!� to pl'O'f'i41q � P'si• - �bl7 ttrr a J.cmaer tera tha11 tvo 

enra ft"f0l..lt1o...a. 

3. svte• pJ..ota ba.,. bet'1l redlu:edl t'rCIIl 3T to 34 torata. 'l'tleae plots 
are set up tO uottil tt. apau f4 200 Mtoll4a or 10 a1Dutea. An etfort 
•• •de to el<At•te 'o• or the otlleJ' ot tben dlu'at1o!!l, bllt this •• 
Sapoaaible due to tbeiz' rather BllNtutlal Jv.ltltleatlo!l. 

'· 'l'.rellll ploY 1a a data � eapab111t,y 11h1tb wu earrlri. mer t'l-aa 

the Oeiliiil erate�a, neD thoulll it •• ll)t reuftd to be pe.rtleularl.Y uaetul 
to the •srsteu• ntght Colltrollers. (It ahoul.l' be ll)ted that ecae ntght 
Dlreetora aae tbul tor ball41q Oft!' rcJStrol f'l'oll 01111 lbltt to the next). 
1'reDII plata of all "i'&ftMtera stand W1tb1D tbe R'mC w:re out of tbe qut.Oa
tton, 1111111 u a rellllt o!!l,y a l.ialt«l � (3T toraata 111 all) wre to be 
prortde4. It baa 11M11 decided t., <!!l.ia1Jate aU of Uleae with the Wlder
otandiD& that this �ob 11Ul. Ia'" to be pez:to1.-t br llaDII platting U' necUIIIU'7• It wu apparent tba':. blu!d plottlllg ot I'' ""'· -ten :reqlllring special 
att.tmtlo!! would haft been dolllt aJI)"1I&7 aiJiee t.be "'"'- 1tr of the trend plots 
n tile '1't' ICftell 11 aot a41141U&te tor 4eta1l.e4 llllllraia. 

5. 'l!le:re 1• • eateball eatetpr7 te:Ia4. •pial 41•e·· llbieh "" re-

41lee4 traa l.' to 9 tonata. 

6. FiSeK� dl�a. '1'hl! etq�aliU1tr to eall up dhplara drhe11 

by ft&l &iid baelt da1:a 11&11 l'l!'l\18Bted and. 18 
being pi"''Ylded. l!! acme iMtaueea, 'baTe requeate-! 

dit't"flrent dbpla;f ton.te for the pla,ybsd: data ae oppoat.'d to the !'f'&l tiliP. 
dAta reau.lti���; 1n an oYer-all i nel"!a.., ln •..be IIIIMbe:r ot diepl.ay forlllllt.a rt.O
qui!"!!d . Cou l<lerat.ion Vftll l!inn ':.0 llllklng t.bell all the -, but thh 
p10ved. to be llrpftetlro&l at t'llh lAtA! date. 

7. Li.JIIt t l!'"na1� ba<;. �n prnv ld<'d on tvo lndl!, but on rolollf'r ext.llin&• 

tion 1E vaa f'oun& :l111 t p-roT1d 1 n� thf, eeecmdarr le""l was ot little vdue atnee t.Jienr were or\11 a fPV l ll r t4nt!l:'ll I n  vMc:ll lt VIlli to he uuf:d , All a 
:re!Nlt, th1e 8'ftl"'ral f.Lu1b111 ty u bel� de let«\ troa tile a,yatea and those 
ll'p@eial eases are being Jnlgl d !DiliYidualJ¥ • 
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lllaew! 'lba�' •  abclllt it! Lo��&.. wt 1110thing ]larl.1�l.Y atartl.1D«. Prob· 
abl,y not aa sr-t a Cll� baet ae )'till boped llight be poae1ble , I rea.Uy 
4cm1 t Wllk &II,7UIIe loat �118 reed-ed ney badl,y aDd VO\ll4 arpe tbat 
_.t ot the atutt ve CV.t Gilt allaul! .. , llaft \Ma tllen1 I"Yell tt W 41dJl1 t 
baft • �ter U.. �. _ !!llat ta, t!le olMMQ -. pro� _vorth-
wll11e Jut tv eeOUIWie.J. rt ••••· 

·· ·_ :.� · · . . : 
· 

Oln' DUt �· � i!lto tM lud ot alsa IUuLatioa tm4 a look at the 
au1111tt,... rJtC � w:• titocsaa to S.503(tl• · .. 

4�,�u.� 
' " 

•.. 

, . .  

. '·'. . ' -- . .  

· -

( -

: . . ' . 
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UNITED STATES GO\'ERNMLW 

· Memorandum 
I See lid • • a».u: MAR 2 t: 1SS7 

S1DIJEC1': In which ts deseribect tJJe .Ajlollo ape.ceenltt 11G14Wier pl"'8l'8a8 current� 

• 
v 

be1q dnelopetl 
· 

It 1a poaaible to take adftrltage ot the stretcboat or the Apollo il tght 
schedule in the Mnner in Vh1cl1 ve hvelop the .-paeecratt COIIIJlUter pro
£l'NIII at MI'l'. Altllouah the tligbt •·ebedulea llave not been fixed, 1 t 11 
evident that. certain thinp can be d:'*' vbicb. v1U not o� ill!ProYe the 
quality and caJlllb111ty of' tbe ntcM progru�a but should reduce the in
tensity ot etrort required ot MI'l' f.c, �t tbeJll read,J on time. It is the 
purpoce or this me.,randwa to deecrl be wt.t. ve are planning to do in 
this area. 

Within the. .,nth, the ufD!I!Ulned ear.lt orbital 1M ptOe;tBIII [former� known 
as AS-2061 should be relKaf'd b.1 MI1'. Arter that• all program develop
lll!nt work vill be direct� appllc!lble to the lllll1D line .1uMr landing 
mission prograJ!18. As has been notedl �ly, Olll,y tvo spacecraft com
puter programs are operationllll,y DK'iled - one 4oafsned to cupport the 
needo of the eo-nd IIIOdiL' e  011 the J.uMr landiq 111BB1on [foi'I!I()r� ltnovn 
.. AS-5041 and the other ror· the LX on tbat Sftllll! ll111sion. [Recall, these 
progri\I!IS ean also support all earth orbital deyelopnent f'lights 1 .  Every
o� wanted to � all JU.oe1t II IIII!UUw.4 Jlillllions vlth these tvo programs, 
but it vas evident about a year ago that tbe prognu�� develotmtent schedule 
[November 1967 re1Kse1 vas not eorutistent vith the tlight schedule for 
the earlier earth orbital deft�nt fiigbts. &a a result, ve initiated 
developnent ot tvo additional progrwas - one tor the U( and one tor the 
CO!I!mll.nd IIIOdule • tor Jliadons fiovn before the AS-'5(14( ! )  programs vere 
ready. 'l:tley vere fomerl,y lmovn, respeet1velt, u AS-208 and AS-207 
[later AS-205 ] and were acheduled ror release in .JQne ot thin year. 

It nov a�nr& evident that the lnnnr landing 1M program can be IIISde 

av�il�ble in time to support the f1r.at manned earth orbital LM mission, 
and 11!1 a result it should not be nec:eallllJ'1 tor ua to release a flight 
qunlified LM pror)"l1lft l'xelusi�l.y fo1r that JIUl'PODe. It'• eonce1vabll! thnt 
these same remnrka apply to the eomm&n4 MOdule . lb�ever, in ordo�. to 
avoid taking the ehanee or paeing thl! Apollo 2 1"ll£bt, it i8 our current 
intention to continue develo�nt of the command .cdule program almost as 
it ht\d been defined tor AS-207 [later AS-205 ). Certain MOdifications are 
eontempl.,ted vbieb will result in 1t.a releaae oee.rrins IIO.IIII!Wb&t later 
than originnll.y plAnned • 

. --------··�-----------------
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Tbua, it la our curren� intention to rel�aae three fl ight qu�llti� pro
srama for rope lll8nufacture • an l'II.Jrtb orbital lli::dOD COIIIIII!lnd JIIOdu.le 
proeram, a lunar landing mission cou-.llld module progra��� and a lunar land
ill& a1aa1o� LM program, I 110\lld l11r.e to dhcuaa each or these three in-
41rldualll' 1D a little 110rtt deptb. 

Earth Orbital M1as1on CO!!!!!Pnd Mcdu1e Propu!: 
Since this program v1ll haYe the eape.bil1t7 of ll\QIPC)rting all earth 

orbital ��ain line Aj:Jollo ldasions ·t.hat have ever been 41Bcu�sed, ita re
lease, about the first of A:tgUst, i!hou.ld ertectivel,y �t the schedule 
completel,y ott our backs tor COI!Il!lam module Pl'O(!l'!UIIII • Actually, I really 
don ' t  expect that this progr&m �ill be used tor more thnn the first manned 
aission • Apollo 2 - air�e the luru� landing mission command module pro
gram will probabl,y be r>vailable in til!ll! to support all or the rest or the 
flights, But, the po• nt i s, lt COQl! � used if necessary. �sirable 
modifications to the program, the lirlemen��tion ot which we were previous
IT delaying until t1e lunar land ! nl� a1 Balon prosl·OJII, will probabl,y be in
coTPQrated ln thl� one, Final dec�a!on on theae awaits MIT' s evaluation 
or their impact, Since lt will nn lo�r be neces&ary to deliver a LM 

program in the t.IUIII! time frame as t.hb command module program, MIT' s over
all task shoule be somewhat easier to accomplish and the command module 
program ahoule be or a higher qualit7 • 

In addition to supporting the Apollo 2 adssion and, if necessary, any other 
earth orbital missions, this progn:.s bs two other major uses .  It will 
serve as a high quality component in the flight erew training facilities 
prio:!" to release or the entire lum.r landing mission program. It will also 
serve as an ideal point of departuz� tor the deveJ ?pmcnt or the lunar l�nd-
1ng mission program and the earth orbital AAP mission programs . The point 
here is that this program is just about an ideal subset of both or those 
more complex but entirely different programs and, baving been carried 
through complete flieht verification testing, will serve as an excellent 
foundation on 11hich to add the unique progr&ma required tor those more 
sophisticated missions, 

Lunnr Ll\ndi ns Mi ns fon CCII!IIIlnnd Modul e Pro!>J"Bm: 

This program, which has lowest priority or the three, will probably be re
leased about the first of the year, Earlier del f . .-ery may be poss ible i f  
we twist MIT' s tail, but I really see no point 1D 1t, However, it sho�ld 
be used tor mlasion »up�rt as soon as it can be conveniently ph�std in , 
taking into account flight crew trainine aa well as flight schedule . This 
11ight even be Apollo 2, ot eourlle, 

Wlv\t it consists or should not be aN'�ted by the million reshuffling now 
going on. 
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LuJIIU' l'ADd1!!§ MlleiOD LM Propaa: 

. ' '  �- �. '. - .. 

,· . �  

Jlet1D1t1oD o� tMa procrua abol114 also be ull&fhcted. b7 current eventa, 
110r aholll4 1ta releue. achedule be 111cb 4UhftD.tJ l.e., 1t abould at1ll. 
be possible to �ete 1� eo. tiJa& 1D lbu ber Ol" Dacuber 1r such an 
ear� rel.ease tlm\8 out to be DIIC8sS&!7 • . . !'rob&b� the �at significant 
aev !'actor iD1'luenciJis the tlnelopte��t or th1a JIIOtP .. 1a associated 
with tl18ht crev tft1D.1!!§. Wblreaa a fliallt q\laltned. LM program tor 
earth orbit&::. m1saiona wu aeheduled tor rel.ean ta ..TuDe llhieh could 
ha\'e been used tor enena!Ye fitght CreW Uain1fl8e 'l!lia 1a DO longer 
planned, but the flight training requirement atll1 eztata. Aecordingl11 
lll!lllbers or the Fl18ht SoftWbre Branch are eonhrr1Ds with fligh t crew 
operations and prograa omce persoiUiel ccmcened. wtth thia activity' in 
an effort to pin down flight crew tn.illing require.nu. Specit1eally, 
we are teytng to establ1eb a eehedule dettniq vhell certain components ot 
the LM lunar land1!!§ program Deed to be operational. Baaed on thia sched
ule, we ehall. negotie.t.t aft over-all de-nlop��ent pl&ll with MI'l' vi tb empha
sis placed on meeting thi a  crev tra1n111! aehedule. Some slip in the tinnl 
delivery date llligbt be necesaaey for MIT to e�l.7 with this new program 
development constraint, provided that 11 aeeeptable t.rcm a flight schedule 
atandpoint. 

' 

I guess I should point out that I r!!8J.l7 4on1t expect the develop��ent ot 
these programs to be carried out m•t:h dlt:t'erentl.T tban had previously 
been planned. lllt allppins the rllgbt schedule does provide some room 
to llllneuver and baa I!Bde it unneeeasa17 to pertoxa flight verification 
testing on a "'tM prosram exeJ.uaiYely for uae on earth orbital misllions. 

To sUIIIIIII'U"tze the over-all stt•1atio!l regarding spaeeeraft co:��puter program 
developnent, it is my :feeling that no maJor probl- exists any longer in 
this area. MI'l' has an organization and racUitiea seared up to handle 
the workload in an orc!er�, professional, unharried llllnner, High quality 
1'light prosrams should be available vell. ahead or their need. . Revibed 
program development plans are beins prepllftd to proyide :rou definitive 
milestones vbil'b. ve1)J. pa&a on as soon as they a:re &ftilable. 

Your comments sball be received vith relish. 

. ��.,, .. �� 
Addressees : · (See attached list) • 
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PH2/C. a. Perrine PH2/P. J. ward PK(}D. �. Lockard · 
PA{C; C. JCraft, Jr. 

FA/S. A. SJoberg . 
PA./)t. G. Ron FC/J. D. Rodge 

FC2/.E. l' • L""Bnz FC2/J. w. Roach FC3/A. D. Aldrich 
FC4/M. F. Brooks 
'IC4/R. L. Carlton 
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TO 

- r  ' " •  _-rr91"-... ... fd 0.  ..... 1tA 
At UNITED STATES GOVERNMENT 

Memorandum 
: See Uat MD: liAR I I 1967 

•�ut-tot 
· '

· 

SUM!U'7 ot wflat neecla to be done to clnelop tlf.abt coDtiderlce 1a the 
8)Jacecra1't COIIplter Pzogi'US . . 

' · . . . ' 

\ 
.

. . i . •. 

1bere baa been grovtng concern ·in M!l7 qua:rtera regarding the adequacy
and 1'01'1Bl.it;r ot the final YerU'ication testiq or the Apollo spacecraft 
camputer prograa and its inten'a�!a Vith other SJ)aceeratt sy-atems. 'nlia 
concern led to a meeting on Mareb 2lat to decide whether every-thing vaa 
reall,y okay and 11bether aomething should be done about it. Attt;ndees to 
this meeting vere Don Cheathalll, AlLron Cohen, Cl.it'le Frasier, Bob Gardiner, 
Tom Gibson, J(yron Ka,yton, Stan Jlluln, "1'- Price and Bill i'indall or M3C 
and John Norton and Milte Richter c1t !!nl. 
Our attention vas pr1maril7 focused em the t1rat LM program (tormerly 
known as AS-206} altbcugh it was rtOt J:eStricted to that one. Indeed, 
this group telt that the situatiotL •• not satisfactory; that tormal 
flight veri:f'i�tion testing was not being carried out in the controlled, 
thorough l!lllnner necessary to deftlop flight c:Ontidence; that documentd
tion of the bat plans and teat results wu, not even adequate to reall,y 
understand what bad been 4o!le .  

· • 
O&e conclusion, obvious tnJm the s.tart, vas tbat the 'AS-206 flight sched
ule, or vbatever the first LH Jldss;1on 11i to be called, does not permit 
delay- of rope manufacture untU that testing and documentation which 
would ordinarily be considered JW>CIIB8&J'T Prior to 2'0pe l!lllnufacture could 
be completed. In this instance, tbe;r wet be carried out in parallel. 
If results of this effort are such that cbaages in the program are con
sidered mandatory, ropes will have to be l'elMtiUfactured and a slip in 
the flight schedule ma:r occur. Alternatel,y, :flaws in the program revealed 
in this process could result in revision in the manner in which the mission 
will be flown; e.g. ,  changes could be lllllde in the erasable lead, maneu•ter 

targeting, command update from the ground, miSsion rules, flight limits, 
e�. 

. 

Specific action items resulting from thi s  rump session are as follows: 

1. It was agreed t!mt only M3C i J  in a position to integrate the over-o.ll 
system. It is our proposal that ti'lis be ear2'ied out by- the Guidance Soft
ware Control Panel [GSCP}, and the Chail'lll&n ot that panel accepted as an 
action item the task o� developing plans and an organization to carry out 
the MSC integration fllnetion. It 'WilS emphaSized that this is t. systems 

B11y US. St1tlbtgs &mls Rtgrrfarly on t!Jt Paymll Savi11gs P!a11 
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'tfttell'lltion taak not reatrlcted to apacecrat't coJDpUtt'r progn11111lns bl.l� 
&lao cOYtrins all · 1ntertaaea vitn t�t component. Thia taak 1ncludea 
�r41eat1ns t�aat1vi� ot all ••••oa iated orgabl&ationa and aaklng 
altft �hat uoth1ns tall• 4ovu a �:m«:k. 

a. lach 1ft41V14ual or&&aitatiot� 1n'f01'ft4 r1 ••• , MITt OAIC, lllnl, IIIC, 
etc , )  a ball lie calle4 upon to 400I2ftltftt tMtr clndtrlt&lliS 1n& Of the 
ournnt 11tuat1on repr41ns AS-20jS( I )  ntpt .-r1t1oaUon tor tbe OSCP, 
'lhat ta, in ot"'ter to l!eteraine 1os1oal.l.7 Wbat 1111t be 4onc, U: 11 
nece81ar,y that the OSOP baYe a theroush u1 Up-to-date lmovl�p ot what 
baa b�en 4one. · · 

3· 'Die Plight Sottval'e !rancl'l t.t:,ll direct MIT to del1Yer AS·206( I )  teat plMII and teet reaulta, 1n.·:i.,td1ns anal,yaea, ot a quality at lmlBt. 
aa good aa ahall be a\'llilable tor AS-258, it �u know what that menna , 
'Ibia ahe.ll include complete cloaW!l'-!11\.atlon of the Level 4 and. Le'rftl 5 
teata and roaulta already aac0111plhhM1 aa well aa a complete ver1f1Cil• 
tio� plan on which acceptance of the rtnel program aaaembl,y ehe.ll be · 

based. In addition to thh , MI'l' a•h&U Jlfi'J*l'& a lilt or All program 
components which htwe not been unit t.�tlltrd [Level. 2) and will mnke 11ure 
that unit teatins wbieh hAl been performed 11 CO!Plttoly doeum�nted , 

4.  Since i t  1 1  an+.ieipated tht.t three or the a tx  rope modules to he 

used on the AS-206( 1 )  miaaion will have betn ��nutacturcd trom one pro
gram aeaembl1 •rd the other t�e rrom a later, cltrterent assembly, MIT 
ahlll.l be directed to pl'epare a voJ•1t'1cation plan dooulllt!nting the JMnnnr 
1n which they i ntend to verity coa!p&tibilit,y ot tbe various rope lliOdulea 
v!.th nab other. 

5 ·  It ia intendod that the ao-�all�d �it-by-�tt simulation facility 
at MBC ia to plft.Y a formal pnrt in the program verit1oat1onn proeos e ,  
Effort on read,yins tht\t tao1ltty h currently df.vidl.l betwe•m W•1rk on 
the programs required tor the An-�6( ! )  progrftm veriticatio� and on 
those tor Apollo �. Conllidering the flight •ehedule, u well lUI tho fact 
that 1110at of the former ehould app l3' to the latter, the Flight Software 
Branch will revi&c the priori ty to the COIIIPUtation an' Analysis D:tvhton 
and their Lockheed contractor such that the AS�20Ei( l)  work t&.kel' prece
dence in all respaats . 

6. Re�oenizins th�t certntn aop�ctn of the \ot&.l ay�tom" verification 
tn��k is beyontl tho capability of f.HT to fll.'!rtorm on thf"! r fac ilith, a ,  wo hawc conc:\ludod thllt they muot be Mfl.mcntr.d b,v 1nC'Iludins othar o:rgl\tll.V.I\• 
t lona i n  tll h pl'OCUtl o It b 0'!1' propont.l t.!lnt ASPO llt.:roct CIAEC to pl'O• 
pnrto " verification pl.l\n to clwck out nU IIO:ttvaJ'o/b•rchtllro i ntorrncon . 
to �IIIIUl'tl ao!llplltill:lltt,v. lt h :rune,nhtd thl\t thh tMk and tha Mt.unt 
oa:r:ryins out or tho to11tins itNelt on the � taoilittell t� beyond their 
currant contractual obl1aat1on, which '1111 lllalto chnngu !n thnt nocoo
e��ory . 
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1\ 1a obv1oua that itea l and 6,. abc ve, are new , EoWever. tht> need 
���� equally obvioua• and �e re�l tlat they should be adopted ae a 
:eeognlaed 118¥ of dobg bualneat�� for all aubaequl.lnt fl1ghtr.. :ttems 2• 
4 and 5 are ta•b unfque tor thii1 pe.ttlou1A1' .-!aaion ln tMt ve t�.re 
attempting tv eo�.�t. a �ct1ol&n<!f• Item l ·11 l&l.ao uniquQ .� J AS-�6( l )  
:l.n that w 111.1t 1/' bauk and do atllllttbi.q vhloh eho�ald hAve l.;eer. done. 

•. llalch aooneJ" but !lsd boeD ft.tional.tzed a'lfii.t �'tl tba' Jll'IIIA .,t the :tl1P1t 
achedul.e, < '  �ll at a ,enei·d a�:11101phere vbieh prevailed preYioual,y, 
J'ormal teat plenlD& &114 · doCII.LII!ellb.tlon tor all. prosnun developawnt 
tollov:l.na AS-206( 1 )  11 elftad.T wt•U oll4er,.oontro1. , · . . ' ; • 
It 1e ant:l.ctpatell that alippap in M.l"d,_,.. 4,.1ive1')' and flight

' 
dates 

will Mk"! :1. t JlO&It'ble to carry ou.t th:l.a WO!'lt w:l. tlrlc • t.inle pc:r!.od. that 
will be acceptable for tbe developmut <:�t flight c.;�14ilno�t. Al.thOUflh 
-whe dhersion ot Mt'l' ertort b l}ltry all tbia . Ot't coUld and., in tact. 
will likely ilrJa&ot !I.IT' a deli�l',y· ot o\hel' tli&bt Pl'Caramt, it 11 anti• 
oipated that thl• •  too, v:I.H. 1» l10na1deN4 aatl.staotor,y. 

· 

. . . .  · . � .... Ot&'.(�.k�� 

. . . JIOIIU'd w. ftn4a , ���r. . '\ -
Addreaaeeu 
'I.IM/J. t.. It>� >ton . 
'J»l/M. Jlichte:r "m/.D. c. Cheat\� rxi!P.. ,.� Cl&l'llibtlr · ·

. 

m4J/M. �n . 
!044/c. 'lf • .  ll'rlla:l.er 
-[· • ;  ' ......... ' .  ' .rH u t � • ._,.,•veoo PA/)1, At: tee 

. 

· · · Pfi/P. • V, W.I.Uit.lll · PtA/A. Cohen · . 

'FA/c. c. Jt:ratt; h. 
PA/.s . A. SJobers 
FB/.H. E. Clements P'S/L. c. lbnaelth 
FS5/T. F. Gibson• Jr. FS5/To Go Price FM/.J. P.· �r rM;c. n. Hun 00.3/J. P. Bryant 
rzcr/s. Po Mann 

. ' - ._, ' • .. . - ... �. ' ' ' _.· : :'
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tJNtnD STATES GO\'�kNM!NT 

Memorandum ' 
. �t., lll1et, JUuloa P'·••Ja ul 

�1a 11-deioa 
�8 .. ..  � .11M 0 lttaut. ' 

. . . 0.'1'&: 

Oae atep tUitll la aa attnpt to a.l.lllriaM � J\'l'CC p\'C'fP'I"'II denlopetnt 
]ll'O'bli!Jl bu lleeft to au -,ur ftduetlona 1o tl\• IU'e& of retrofire tiM 
o 1 tltationa. 81DI!e tbele deletloea baw u �c:t on the Retl'Ot1:re 
ealltrOUttr'• c.pabWtt all4 l!!!.'4e ot OJ'erattoa, I telt it delir&l:.le to 
� tbeM tbhtp in a � a ... ow to.1elt to \bat lhlbJlK!t. 

Retroti:re tt. COIQI.ltationa tc be un4 whea tM ��&ltlanee a,111t<ta 1a up 

aDI1 operating U'll done wlth ]lll'lleb!ae, u U'll th0t1e for non-o&l reentriea 
wherein there 1a t1• to ..U l'J'OJ*f' a4J�&et.eato in the inpttl to the 
� Jll"'Gl'M• Jroweyer, I voul4 lU:e to -..phatile from the etart that in 
eertain eontiastncy ei�uat�one • �11 thoae reentries whieh moat be 
pttl'fo:rlllfd on aa ueraency bade IUid. wtt.holat tlul gU14ance 1111tea • .  the 
retrofire tt.t C!QIJIUtation -:� �!!l e:rror •• a :retult ot our bav1J1g 
e.l1a1Date4 OM ot the 1104ea tor ea�qJ�&tlq retrofire time. Recogrt1dng 
that &Jalat all cute 1rt the MCC ]IJ'OVUU 1A'fol.ft a calculated rbk, 
Wa 0118 eeeaed to be •• reuo•ble u aey to • ·  I bate thia OJ11nion 
Oil the lmowledge t.Mt there U'll any ot.Mr equall.y large error 11oureec 
contr1bu.t1Dg to the landing poillt die}l@n1on tor D011-GU eaergency 
ftfttr1ee. A.lllo, it a.art. be recopin4 that an error in the retrofire 
tw COIIp1tat1on doet � '  affect ou:r bn� o� vblre the epaceOl'att 
wUl ·  ultiate.\1 laDIL. 
In order to I.UI4eratud the l'lduct1on11 tllat ban been JIBde in the :retro• 
f11"11 tllltl COIIpltationa, it 11 n&ce1JM1'7 to 4eac1'1be irt 101111 ctetaU the 
option• 'llbieh or1g1Jlal.l.7 we:re to be anllable. 'l'lelt optiena a�. Jade 
up ot any e011b1Mt1on ot the foUow1JI& eleMttte, wh1o1l J wUl 4eao:r1be 
1D41ri4••lltt 

1. � of reentey, with 4 optiOilll - no change. 
2. Attitude hold DIOde during retrofire, with 2 option11 - redueed to 1. 
) .  Choice of Jn'OPUlaion 11yatem, �·1tb 4 opttona • no change. 
4 .  Choice of :retrof'ire attituJ.e Iteration, With 3 optiOill • l'l4ueed 

to 1. ' 
5 · orientation of the IPftceerart. w1tb 4 option• • ehanp4, but onl,y 

in the Ja111111l" it. WhiCh it 11 apeeit11!d. 
6. *Mer 1n which the INUleuver •gnf tude 11 to be IPJo1f1ed, with 

2 option a • no ehMp. · 

7. Real tim a4Juatment o! a nuaber ,of othtl' :p&ft.llletera • probabl,y 
1mrreaaecl b1 one. · .& . 
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'l)p ot beatqt 
.N U'e fWr baa1e t1Jiel Of :I'Matl'f far Wf.Ob. W aN &lal.t to COI!plte 
the ratronn ..v.nra 

lo Rtt:rotift 0� � bJ' 11&14f4 fttDVJo 
2. Retrofire precedK by a PN-ratroftl<e "IIMYV &all fol,lowe4 by a 

1\lided I'Hiltl'y. . . . 

3.· 
Retrott.n � fol1ove4 b7 b&U1ttio l'ttlltr)', . 4 IR:rotira :p�en4114 � a  Pl'\1� =ru1nr &all fellowe4 b)' 
ba111eUc fttllt.J7. . 

· 

S1raee there ia a reaaoJl&bl1 hilb pro'babUity ot b&Yiq to oarr7 out aey 
ot then ftNlr 'baa1c tne• ot :ret:rotlft afttllftl'll , .w anas1t attu,pted. 
to deena•• thia capabWt,r. 

Attitude Bold No4at 
When Mkiq a p14ed Ntrofift MMI&ftl"• 1 \  11  1Dtall4e4 to hold inertial 
att1tll4e. 'lbia 11 allo the cue Wblln lllllll the Ill eftline• in con,lWIO• 
�iOD witll the SC:S control I)'IMao aowet�l", if tblt BJIB, 0U &Jl4 8CS haft 
all taile4, tha proced\U'II ta to atlltala or'bit at. torquing 4Ul'111f! a 
lema ltCS •l'lellftl", and thll optioa wu aftf.lable to proytdo a liON preet•e 
retrofire tiM cc.,utaUoa in ta..t s.utaaee ,  Oonli4e:r1na the low J:'ll"Db&• 
b1l1ty ot •klllf! thil 10l't ot a!'I<Nftl', &l.oftl with the larp probable 
error •••oeiated Yit!l one ot tllat tne, lt 1101Wl Mea �•aaey to pro· 
?ide thll extra predaiOJa ia t.» eoa;pu.tation of th4 retrofire tie it.aelt. 
Aeeordiql,y, all ntrofil'e U. �tation wiU DOW o!al;r be baaetl Oil th4 

a•IWI,IItioll that the &ttl.._ daalJSC \ale ...U'IV Yf.ll be •iataiMd iaer· 
t:S&"T eoutaat. ' 

Choice ot �plalon Syatellat 
'Jtatt:rotin tiM eaoutat1o111 can be baae4 on ett!llr ulins tbe 81'8 englntl 
or tlle •emce .,.,ule a ,  � opttona uoe ;pi'O'tiUcl tor tbe IJIB I"'C!e, 
4epead1ns oa Whether 4-J•t or 2•Jet .u.,. 11 to be und , It 11 &.l.ao 
poulble to 1peoif7 either 2-Jet or .. -Je� Ral r.t:rottre, althou¢1. it ba1 
been eta ted that a 2-Jet JtC8 retrofire aDitll'l'eZ' 1a not operational t1 

teaeible , If thle option 1• eo!l81de� uD&tce•ear.r, ao.e �t�r tt.e 
eolll4 be MYII4 b7 elialnatlna olleekolat ot tt. 

tt uhould be pointltd out that ntrot1N tlJie C!OIQII.ltatioaa can a111o be 

curt� out it the C!OIIllllan4 IIIOclule RCS pro)llll•ion 1111tea 1 •  to be used . 
lloweyer1 thia 111 done b7 MD1pulat1on or th• input paruetera and not 
tlu"ou8h ,Pl"''Yi81on ot apeoial. JmlC ooaputer p:ropu lqto. ' . ·--�------
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3 
S.lect10ft of �trot1n Attitude Itera\icmt 
'1M Ol"igial retroftrtt tS.. propou •• cleaJ.&De4 to proyide three . bu1eal· · 
11 411'1'uwat rauottn at�1tud.e op\10111, Ill f'&ct, it il the proYia1on of 
tblt" three Optiou vhic� eoatnwtf!4 eat to �  tllia partieular 
tuk out ot nMOMble '*'""'. It ia tbt 4�t1on ot two ot tlwae which 
aoutlti&W tM ... t IUblatial. I&Tiapo 'ltMf tl ... optiolll an &I tollOWI I 

1. htrofln attltuU it 1eleetll!l. � to the �'roe proSftll and 
•mtall7 irlpat to it, '1!111 -· tbe ... Uled ill Oeaiftl wheN it V&l pollli• 
ble to chana& the ntrotlft att1tudll bat tu w.l,ue vaa adeetecl baaed on 
aome logic external to the eo.puter �. u.uall¥ preilight. This 
ntrotlre att1ta4e ll refe:rnced to the local ll')llatlflaraft bo:rlzontal and 
tbe orbital plane at tbt tille ot ret:rofin 1n1t1atioll, !be :Prosraza then 
iterate• tor the :retrot!ft \oaa ba&f!4 oa tba ••IWIIPtlon the :retrofire 
.uelrftr 'Ifill be exeeut.d ill the atttt• epeett:ted. It 11 tb18 a1ngle 
option Which W aball ftfaill lD \Ill 17&'-• IUlC& it si"¥el the lftatt!lt 
tlAxibillt,r. 

2. 'J!se aecond. retro:l'i:rw attitude ltenUon losic VIII introduced nev tor 
Apol.lo ancl, ill tact, �c ... tbe pri• ae ot opent1on. For 11oae reaeon, 
it vat felt neceseary that the retrctire abtUTJr 'be •de with a retet't!nee 
111111! tm the ap&Cecratt vUtdov alig!Jed. preoinlJ' vi th the earth 1 1  boriEon 
at the tf.JM of retrofire init1AUon. brefol"'t, l]leC!ial. coaputer losic 
vaa proyt4� wherein the progru wou14 ltente not olll,y tor the retrofire 
tU. but &lao tor the attitt.tde to be uHCl. AI a reolllt, lt •• not known 
what the ll'pacecratt retrotU. attitde voul4 be utU tlw final retrofire 
tiat COIIP1tat1on vaa curled out. 

It 11 understood that .,.,t non� ·retrofire aneuvers will be 
carried ot.tt \"ith the l!paceeraft oilent&tton thia option FOYidee , However, 
cona1der1ng the inaceur•ciee aeeoc1ate4 with a noa.Q&Jf retrofire and re
entey, the s-.ll lllf.ditional error incurred in the retrofire time COJIP.lta• 
tion itaelt aeeaa aeceptable . 1he error vould re�lt t� u111ng an attitt.tde 
oloM to, but perb.a� not pree1eel1 on, the neual. horison in the tf.JIIe-to. 
fire COIIP\ltation. Of cour11e, the lll&li@UVU WOUld 11101t likel¥ be po!rformed at 
the horizon &ttitude to within the craw'•  &bility to hold it. It must be 
ttBCPhalized again tbat d&letion or this .-odt- 111 1111Pl1eit aeoeptanee of a 
aonewh&t inaccurate retrofire tlme computation, but w:l.th the understanding 
tbat the knowledge ot what the erew will do il not jeopardized in aey wa,y, 
P\lrther, it should be pointed out it 1a DOt at all ditt1e\llt to dete!'llline 
the retrofire attitud� refe�eed to the hori&ontal whieh would provide 
the ViRual horizon �:l'erence within Whate?er precision ie required, That 
1a, the only taa the error will result 11 .JIDII-o&lf retrofS.ree oceurring on 
an eiii1'8IIIO.Y1 1.-d.iata baeia. . · 
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3· Jbr ea. waeo1t, lt •• c:onelude<i that tile •ttltude to be ule4 
clunq u RC8 retrofire aaat be &l11Md &101t1 thu ftloct tr Yt!Ctor rathel' 
t.bu honaontal, aDcl the third .,.41&1 de bl.c1 'been :proylded. to UCJIIPI.Ite 
tbie atUtu«e 1ft r.l. u.. Pint ot ..U, tl'lt 4lttereBOI 11etvltlll the 
ftlool\7 '"tor Ull WliOiltlal Nlcift ftfiHtl to, wta tor bllhl.Y tlllp. 
uo .nil orblte. 'lble 11 a ,. .. ,. trlnal. t11or """ 't lt ven BOt 
"" aauat.M m, u lt IIOIL14 111 quite ... ut. """ *' 11111•nt t��at 
W.l .. CGI&l4 " � Wltllolt.\ II&Hill ....., • 

Ol"ielltaUon ot the Bzaetoftftt .. ,• , ,  . 

l'rorleion tuacl 'been l!llll1e m CHlllpltir��t ntrof1N -uwr• in •111 oollbl· 
nation of heatt .. up or tllladt-4cms &1111 JOilpUe Ol' l"t� [can ,you 
beline poai«JW)ef] . We haw aot ,...uel4 thll oapabU! \7, but lt 11 Q 
ullcleretall41ng that, ill ordn to ,.-t41 ooulltanaJ with 1aorb1t •neuftrt , 
the 1Jl&CI!1Cfttt or1entat101l vUl be epeclfle4 1»1 phob, roll and :rav •• 
OJPOH4 to thoM qyut1Ue1 aoted QcMt, 
*""""" *eltode ContJ'!1a 

'I'M apltucl• of the ....,._ ..,. be .,:..w14 elt.MI' 1a t.NI ot IJ.y or 
duraU01t U Wrao . 

· 
. 

· . 

Jult to be ao...,.-., t lllpt 11M till otiiW f.JqM.t ;puouetere vhloll control 
t�ae � ts. ....,.._u... · 

1. Jnolutioa """""'n', MOCJ¥117 .,.. Mil la•UII JOlat 1atltu41 u4 
loq1tu4e. · ' ' , · · 

2. Jllu'at.iO'Il ot the "" •• ... . . .  
3., Jroaiftal NeDtl'J buJa: NIC1•• ' . ' 
4 rmra.a'l 11 to be UIC1 to u .. te %111 .... , 1&111••. 
5 . 8 leftl at ft!Ob N"UIK il to 'be SaltlatAIIl tor Ml.llattc Nentrlel , 
6, '1tle buk •n&le l\ 11 lliC.Aftf: \o Jlol4 '-t•illl l"ttt'ofire u4 that I 

· -1 . 
. . 

.......... ' l ' . 
In �. it IM!ftll to • that tM !'!Jt:roflN tiM proee11or etlll proTide• 
All t?Mt tlex11>U1t7 _,a .CCUI'U1 ftqdrtd to oarey out CNr llillione , IIY• 
�1'&1 lialtatlO'Ill b&Ytt bHa Mde vbS ob lhould GOIIIS4111Sb� Nduet the I,YIWAI 
wet tiM. A• 10\1 C!tU'I 1\lfll 1'1'1* t.u lltftlth Of, \bt ftl'loul 41 1culnion• 
Rl'ft'n aboYe, t.b4t onlt real at'M ot ecmt.nttcm M4 to do v1th how tHIIOMble 
tt na to proyi4e llpMiial J'l!ltrofin a!l"'tsoa .ode• �114 that aftile.ble 
on Oeain1 . AjftiMat 'b1 till Plipt. tronin on tJail •tter vae onl.Y 

�! 
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·- ;�, -: :Memorandu1n ,_ ._ .. ;-kJ fT(, ; , ' 1. - ,  . ' , ./ .  , - ,  , ., , ,  . �- 3 ' · ·'- ,;��:-
-;.
,
f.
:
-
j • -:'-;";'·>:�:�--/.,·::.-.� � .' �i/�-- -· ' ., �\ : <- - . - . ·'. 

'"' . · . '' ">! -. !  - . .. , . t •  �:·_:-;t}t:··?< . . --. . · - ·_ . . ·. ·- - · ·
' 

. 10 · t - ... 111, - . · t ·.: > - .· � ,.l _. · · :- :: �1-�af' \ 'r&D u 19G7 

P� · ;tr:_��L;.. ,�;.:�li.!.:;;.�': . .¢�l��..i. . ; : : . . . • • .. · . . - _ 
"" 

.• -�'¥ -
..... 

..., .... ::t . .  .,._ . . . .. . - .  . .. . . . ··r----� - . . . ., .. . . · . _, : ;  _. �-�:; .)_� · - .• ; ' �,.. ·� �·"'l�� : f  .. . _·AiealtaQ · .trJ.:�I10D.�v:::�-- - � ' �"''"'� ' -·.: ._ ·- . .  1_ . �--· __ :_ .. , �;r;}_-,_.;_·.�_:" :��- ·� .;':;;;. �.; -.>.- _- _\ :  · . . .� -4.-' 1� -i-:" � t�- : �-- ,' -�< ;-,.�_.' -· -�� : ·  i • -, < : .  ·_ . ' �f ·- : __ .:·· < :� : :. � -·'·:·•_. ��·:_! : �:--���<,·;�
-
-.--.: ,_:>. -\:.;--.- _::\: :;-:;:��--. ::��j:)��-�-�t·:, ·�, :� '��; .. _· .:. •.k ' 

:, attperrs · . · SW'/l.,.,Jarli!'Mript1on .m.et.e sntite"t ���� '·,, � . ,  · , , 
:: .· ., � -\:•r: .. /•:1':':; , ._ ' f  ; : � , ;, ·,·;��;-: ,_). ; - �:� o , r:_<�i;;\,_�: '• \_ ". ,  , I . . ' ' 

A oitu tl'CIIn Ml'. · c. c. la:itt t.1w ott*'r l1q tl'Elli Ji..y attention. agnin to 

tile l!JilC!Ctc:rrd't , p14anee IIJOttlm na�J gaUon' teatt plMnt'cl tor the Al-503 
' m11a1on. 1 I! .  bad :ll'eeehecl ,tndicaUCttm . that the pll\rw1na ror· tbi a exe,.. 

oiae vas nth.-' bapbaanr4�·- SpeeU'i caUt, bt �n4e4 t�t MY'P be 

brour.ht into tbtt 11!1nlon p1M111ft6 ��; .,  thia tt.JIII iar'Oruor t.o inl'lll't'. thcl t  
•atiefl\ution, einela thO� arn )D'Obeblt a �  11a1ch or IIICH concerr•ed tbnn . 
an.v oi.hel'l or�aat'1on in ttValua1.h:.l pc�lll!l.tl�•d: • . • ·· , - · - · _ ·. 

• ' .. .-;; ;(.\:-·;;l';1·�- '
. , . , I . 

'l'Mo 11101n0 .Uote a I'IUIIIbt�:r ot Jo"- vMob ��eo4 .�:\1�-dontt • .  J\!2'ho.z!ll thfl,Y . · •boule\ bt> coordinate!\ amt .tOI'IIIIIIllU'I\ tot A 'flo�, ,.8)*qU1tall¥t ·• ' • 
. '- . � 

: 

. , ' 

1. · !rho lobt.ht!l.l!\tini 1'1\Yitctl Bmnl'h1 vorld�t1�· 'tfith)lt'l.' 'tbroueh tho . • · · J'lir)lt_ sottwcu.,. Branch, nl101111l eote.blillb �c!ll*� tbe llli!Jnion p�•�mt� · 
requirements tor · oanyinc. Ollt t11o lltal'/l:lndt:ll'\l'k lilld lltll:r/horbon 1)\lper .. 

._ ·vatiOM dur1nB hish llltitudu orbit" such 1\t- ):llb.nntcl· tor Ai'!-S03 . ;: a'!Jcec 
:rc�ul:remcnte nboul.4 include the 1delntltlcation ot' etare nnd lnn1nll:\rlu' · 

to bo 11Ge4 and thu l.ighUna 'conditi�ttn 1/h!cll are :rit!o@lltlfLry. (lince it � II  
curr«mtl,y.J!lt\nned to t11 the AS·503 m1llcitm llltlJ,� 'ASo.276 twoc;�no1 

. you are rlllllindett .ttmt aot.w!.l u,pdllll4! ot t.he vtnt!'l vaetor onbouru ·th� .· 

. opncP.crt'ltt 11111;y not be.
·· JlOllaible,. Aru a reaitltt' Go.IIIC : tbOu(lht mttet he P.;hcin 

1\8 to how the poattli&ht data prCieCini.hg lhlll.t,-be.· C!atJ'ied bUt, · %1; \IOUld 
· · • be ctinaetroun it, au a reeu:J.t or _hck ot toz1tiD1(tht,. inllut11oient L\tl.'"· 

Wl'O col.:tect.e4 &J.rlns the ox11rciee1 mkin& 1t ;\ieo1eell i S1noe thnre h ll 80(1cl potut1b1l1ty ot c:any1ns out tld l tYJ* o-.r ·oxetl't!htt arte2' the AD·�O'' 
, J'l'OI!.l'MI bas blltn comt:letc4, aome tht'llt).lt 111ioul4 el.rio b!i sivch to \lhnt · 

ll!odif:l.cntions to the exe:rc111o woul<t be eallc4 :t'or _-rn ; t!mt e't'ent. · - : 

; 
811,;' t!.S. s,wht(;J BomiJ l�tgu!rnly on tbr- Pt�;•m!t Sn•lnr:s P!.m 
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· ' e) Ute MC lo'lf 9"4 ·te�tr, Y1totor a' 02'bit i-at tor tn.Jectory · up!attt. . (�IJIK WC!tort Ol.ft 'be uaetl &11111 if HHII&l7, low 

\_. 

lpllt 0U 1111 \aiK bJ' I ..mtat I,._.. ji\IO .. IU'I ) .  , ' ' . , .. ' 
4) Ad4 llti411&l. a-ey. M.l'rla,r n. (lot Del&td.)o 
e) *Jor .xliticatioDI in the 11.,. p10t1 ot CIIX SJIB tuel .&ald ox141Ar :re.illtq. (Jrot nee4e4h .  · · . . �� '. ' ' . · ' ' 

' 
. . . . . ·'( '  

' 
.·· . ' · . ' 

a) :Dilplaf IIUIIbe2' of mtnt• f:l'ea _.,., oa \1.'1 ntliltr *" on ll&ht. • .  (JOt ........ ) . · . . . • 1 . . .· • . ,. ' ' ' ' ' . : . . ·· : ' . . 
b) M»P llftlrO 01 1 11\4 qdaWo . (ltfl lltt4K) o  ' . .  

• ' >, .)l_. , ,. 
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att.t ,. ,..\e ,..nsrc: Iff ritua\S.oa 11blob illftln• 
._ "" et nilll\ lo� ao\S. .aatac \be .,..eoratt 
to 1JriMt l Whit• 1J tile. 11f1S,W, I�Ut', .. Jllp\ DpuiOI 

. paJ1P' bli4 .,., "* tlla\ u. 1aU .... IIIII lnmllt.Ae at lloo,ooo 
fte\ (taa " ., .... w,· 1awat •> -. JITUeW& all4 41� 
&��rial'• 11 •�· u I....,. ... u, u. am ••' .,. 

. ,_,,. Ul1 tlte IJI--' no\ 'M 'Ar'r I z'ote ..uol tor t.\11 
' 41splq to 'be U.ftll. a:usvu, tile .etn.oa"o111 �·te4 

· .,... .,..14nltll¥ •s.lS:let ...a 'tala\· eltWr the JI'OJ•ctloa 
plo'� .,otWI',. •lrl)elt rollA )e 1IM4 ta 411pla)' tllil pft• 
41ete4 •s.et• polat • U. •••tmr4 J.O x 20 't�trlA •P 111 )laae 
ot ,.._, po11t1oa. li Me (., 1.111 l� &N &l.rH4.Y routia.l.f 
•••W, *-• ea,att111 Q- ,_,u. •• •

·· 

Jlll'ti.olllArl1 41tt11Nl t 
to JI'WiM• 2M ,.....,, .. Jeri .... . .J lel )lot ot tlMM . 
,.r ten ,.. •w. �· . ' · 

'D) 'Die GQaliWtr 0t Ui\S&lilta .. tl. leO. �grou tor til• aotul 
la.led )I'OJiellallt well!lta ill tile ll'fl !llaJiDC the )Nl.8ull0b 
IOUDtdoiiD baM4 Oil -IGCMA'I .... fliao1q t:.be loll41q WI 
., ... , . �l.r. tM;; sraa .. .,. I fiUl.·t&nU Wlttollintro• 

·aunt a _,...llle IIJ\lr Of 4,l1Jlq .t UlJ aD4 1.112 �1Dhl8• 
e) '1M c: z"-tf.Oil ta OCII!CPilte: Be a· r S.at� 1a -.. 1m 11 bli.Da 

� ftdoDe, It YU11111 • C)t•aia:'tne 11 aaatatiOa 
ria tiM o14 .. teat �ft-..,.tdt II Pll.ioa wti!.Oil lDt.to411GH 
a e d¥...,. anw 1a the &e"'*•u• ot \llte en t111l. pan• 
MW llllllell t l 'aM4 ill� 91. &-aiMioiJ Na tor 4ewr• 
wn1tis "''* t or an. tile 1m�.-. re�w. 

3· �N are tou.r e!INipe 111 the tel 1tzo:y 1.111 c "' 1y11t.., vh1ch 4o 
aot appl,y ta M-501 at Wlsieb are e11eat.UJ. fb�;AI·50i due ta fttlielA 
ao41tt•Uou. . · . 

· 
.,: :. · ·�r • .. .. . . . . 

. 
. 

. .• ... '\ . 0 
a) · 'Die Wt.Att t oa ot the 1U cooi'41N.W �i.t•·.;w -. obe•p4 �i b 

· _., '- . N0,.0W4 la .. MilO .IIOPUo ,( . ... 
! : . 

. 
. 

' ' ' ' 
I ' !'. , f '' > ', 

,., · 'Dw P "'..-i" ... .._., ot Lno -..ita ,.,. .. w. ,1u" 
1!11.1\114 ftie1l btl.lae_. the e�••1o• ot !111ft, '1!11 etan · 

ma."' _.. ..,., IM. h Qatt nn OftioV o011a1un thla • 
. . . 

.. '• • 

l ' .. ' ,. I • ' •  

. ' 

. (" . ·. � � ' ,.. . . . .�· 

. . 

. 
. . ' 

. ';' ' 

. -· � 
: . . 

.,. 

• 

•:,;,·,··.· t'· 
' I J I ,•(t 'i, ·"')t•: 'T ; 
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:� J ., . .  
··GbJ_>•_ •' 'I 

. . ;· . . 

·' 

.. . ' . • r . ·, · ' · 

. i: ' . 
:-· ., - �/ :.. �.i, -·, 1 - ,  . - � •' ' 3 '.� ... 1 • .  ;� : .. -�\ . '-"'�· ·• ·' i:_'"tf" 

ohenae wadaW;y if !alP 11 tc'• ..n a $eo..,_• 4e�t•SOI u to J t 
-Wbnbei' or DDt t c unt I. .. ,.�t!Oil uJ)Qte to tho atn. le . 10 :  _ ..U.taiu *'" w1tbllllt tlait S.oh:llftl� hit CCIIIIIIltatioftt wcnald. . ,. · M lllft'lc!tat;a.r sa �n:z _. ��e 10 111 !llw 110 o1101et wt • 
.... - .... �. t-• .  , ' . .  · ,··,; ;: . •  , ,  \ .  , . 

·.,_ . . . 

' ' ' ' • ' •  r ' :, ' ,' '
, 

\ �. 
• 

0 
• 

• • 

• 7� ".-� ' / ', • .'
,
< • '

• -•
' 

.-_ · et) . - 'l!le. IJLV tiM ..... Qlatct' wUl M .$;tW tO .... lt a clolablli __ , ·. _ · ,...e1a10a -••• � •1m'I:V Jll'tCtl•*· . ' ' . ,. · -__ ; ; . . .  · ·-
. ' •, · .• _: . ,' ; -: �;· · ;  - : . · : _t ;· >:· · ·; _  ,._ .. ;. . . . . · . . -1 : '  - «) A llfV t" w' to.lt, tbl aif .. .,.,�. gtate, 1IW M ld4 .... 

.-· • ,.. ' , •  • •; . • ' • i . ' 
lt. !1!1eJte 11 OM O�it.l phue diQlal,NQUIItt4 \yo the Plight J);rDalliOI 

)eOple • ••�, pt!'ipe »ilht "nl "lodi;J • iqloa wh1cJa w bawu•t  adtt 
tiiiPJ. Nlol.UtiOD. !be 11'1.1411lt Coai:l'Olle!'l M11lU1Jl . that � lpeC'lal Char" 
aow ot the .AS-502 aDWTel'e llllke the .AS-�1 cU� iMd.equate. For \ ,  
enaple, a plot ule4 to �tor cn�e ot tile -uwr• aoe• eoapJ.etel,y ott · 
IC&le. On the ot.heJ'' hucl, tt we're ab1e to eliadaate th1e JWequeat, the 
orbit pbale COill4 be M4e 14enUC!IIl. for \be A8•501 &D4 .AS-502 aileiOIIB• 
QQ2' action on tbil itela 11 to"Jr t!llt ntpt CIIDntrollel'l aD4 JIPAD people to 

_ c!lttcml.1ae 1t the other 4ieplaye caD IUp1't Wbatfter Job 11 to be do.se 11)0 · 
the ntpt C:ontNllert a4equatel,r ,1.114 al.aet to 4etem1De if tbe requ ... ted. 
411� 'IIOill4 be lftft cadtquate, ehlee there 1• 10111 «�Uttion about tbat. 
Jill tltokee ll&a aael.d'e4 ua tftat tt a deotlio.. 1a tm�ilable � Mt.Nh 15th · 
w aboul4 k allle to. a44 it wttMR\ ae,...,.,,- �-· 

. _  
· · · -

_ 

co r 
('" lie\) • I, 

I . 

· , � '·· 
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Ano·�;her aeelllinsJ..1 mnd&ne · tQllic ot �o.twersat10n . reprded the �eed tor 
IIIJII1ng the pi'oez'UIS in �- vay othe!' tbaa with t!w IIW!Ibe!' ot the booater 
Which might be �••4 on �he ai*eion. · Xt'a settlna �Iaible to converee 
clear]¥ 8114 the · 4oeWIIIII .. . :�.t1oc 11 SOiQ& to btl hopeie•• it w eontUNe to 
�·• •�ch awabera 81 205 arid 'o4 to i4erltit)' the liJ.ti.CI�t eomputer pro. 
IP'BlU• And it VO\ll4 be 1141W to 81111110 .  tlllt. tbil �M811q Of Matera 
and a1111or•• will not eoD1inue• . We w1� 1ftto:na �OI(ot t.be ne•, 110re 4eh · 

o:rlpt�'ft propu· auea •• 1001'1 •• tht7 IM\vt bfttl,·ltltotecl, . . . 
• 

,
. 

< -, 
• :. • • • • • ' _:.'· I_ ·_; ·-_:� · . -;�·:,?:(!i) .:_,•.>�J:,:\_ '·. ,_· . 

_

: 
' •. '· . .  

•. 

.
.-. 

' ' . . ; , · -, j• 
StfJ U.S. �ving1 &ntlt R.tglll<fr!J '" ;lllf "IIJ'OI�S.nllll Plttn 

' ·.• 
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. �- • 

1\ •• � that the Jllbri4 tao111Uea ue OO!tlnc &1� ni�l¥ and · 
• aeh141ale. IID41tlea\1oaa &114 upnt ... of \be o14 taollttt ta tlW>I\. · . 
IOIIPltte and abootl4 "- So JIO•l \ton to JII'Orih o»e.,aUoi!Al. luppar\ \o both .. ••·· .  · · 

. c ftll IIO'hale u4 Ul l'J'Oij;t'U clftelOJMIIIt. vUil11l, a !It' th. 'l'be teCOD<i (, . . •�• ta �m �b n;�-t � ... !-.�· �-�·�. 1 ftoll•· n.,. .· . • 
· · 

·, oa. M-1'18 'PI'OIOftU (or 'lrii&MWI' JGU .n·tllla) art ftJI)I'M4 to be OD · 

; : •lliecllalAt, altb«Nab Ill Co.PIMI'-. fault u ,11110eiiiU'1· to lleet up tll.e an

·. ·. PM!' COIIIIl� � · bep  tt \bat -.,.: We --� a 111111•1' of · 
· �,.11 alnor �· (111m' a) vbloll ;latuttW JUtlea are probtblt 

awn ot. Jfo• Mft bee.ll WOW4 Iaavlal a .atllllftout llqlaOt � tbe 
WiWJ'I i10be0•1e .. tal'· U ! Jalovo ' · , .. ·. ·· ·· 

·•. . . . : 
. � 

he14eat&ll..r, tt.•• 'bec:OIIlJir ·lift� ud ..,.. apJIU'ellt that 80IDI! aort of revlev 
vUl tie DHI!ec! np.rdtac What b to " ta tM erasable ae1110r7 of the A8·258 
procru. m -su atps.tr ... u. vlU .tie .,,, IIZ'Ofltalllt tC\ 40 t.bta, 
p.robabll tn a!Jout. t.vo .oDt!w. ._, "0'•'1 bit a .  tali-11 uolt.lftl pt. topther 
aillee flftl'JOnt •n• thetl' """"* ill ......-.1 •• ·. lt wolllller tt tbere b a 
••aaae tn that obsenaUon • . • 
DlHUIIlona on the A8·258 Pl'08ftlt.l ll'lfOJel*l \he · OM ftM1D1118 � tore 
at Ill'! • �*•!:'• tbe tMdequaq ot u. 4tattal OOIII*tel' tac11ttr. 'Ilia 
dan tblaa waa . tJ.aae4 wt tv at.�t.loa J.a•" apr1J11, 'blat lD aptte of aU 
ov ben etfotta ,. are. attU ta a bote; '1'tle tvo 1800 OOJIP&tel't are coa·· 
�et.lJ aat.vaW &I 1t _. p:redtctea tbe7 "01114 be, and abal.l OODtlDilt to 
lMt unt.U the A8·1!06 )1'CIIP'Ul la r-1Mee4 011 a�t March lat. [Alex JCDaaala 
and J're4 Martirs reJ)Ort one to � bal'ft ar� o�:r tbdr AS-258 program 
cleftl.optant COI!pllter 1'1ll11 (hornble) J. t expeot that within alx to eight 
veelUI after that )ICint tbe7 vtu probllltJ.¥ be aatvate4 aptn, and t'a coca• 
�etel¥ tntavatect •• \o vtat to cto about it. ' ·  ,: . . 
A 111'11141'\&1 ot Ill'! people . tucb u Clift t4o, ha,.. beea worlttna Oil t'hh 
probl•, and t aaat •IIIP�1 .. that t.bfoee VOI'\ta &ft eertallllt Dot 1nten4e4 
•• an,y ntttct• ot th•• Oft the ecmb'8J7, \MJ !lave bHD ctolq an out
ataldtnc Job. a&t the tact l'UIIdna the JlM 36o 'bO!IIplter la 1t1ll not on 
the all' &114 probably \.-o��'t be tor a lone tt.e. Altbou&'ll NIT reporh other. 
rise, I euapect tile MAC COIIq)iler, 'llhen 1t t1nall1 '"'1vea, 11 not going to 
deli'nr 111 t'rolll our proble1111. App11rentl,y the Port!'an apprOilcb 11 not 
,01114 to eltber• altl'lolllh MIT appean to hllve put •• lllllCh f.:ffort and atten• 
tloD on 1t. •• 1011 eol.ll.Cl expect fnllll a IJ'OIIP who baatcall,y 41dn' t like the · ' 
14ea ln the firat plaee. 'ftle,y tlnaU, are lll•o reportirts :t!IM 360 equip• 
111nt and proiJ"IUIIIIiftS aJiteal probleu Uh ve have 1A tbe �. :t wolll1ere4 
vhert ttiiit would la&ppeD. · • . 

· 

. 
·. 

. . 

Jta Mtllu repol"tect on the proareu or "" AIM!06 �sru ¥1\loh vaa . 
•ebed�.aled tot n1•••• on J'tbrnaJ'7 �1'14 at tM.t. t.lea,. · [A 1ate 'bN1tldft8 l'tlquire.n\ tnr o'btainilll tOIIIf tPfatAl w uta m »>ttt1tabt lt�al.1e ll 
durtne th11 adaaion hat toroe« a pto� modltteatton &h4 a we�k ' •  de�y on Ill) .  Jill' •  report wu "N'rt encou!'lpna • th• »rograa val in tbe tltml 

-' · 
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tre. bact onot'be lona,.AS� J*Of;WII Clt'vo10J1Mil\ cUa�atlon at. Hit oa . .  ·' · 

J8fJUA.'q 26Ui, IUIIl -*,�. \htnp eaw u,p )'c.& •taht• na.� tntervettns. • · 
Plnt o1" .u.. tbete .1• onl,r .,... a;tuloa Jlbl•• that bu not been au\1• 
eeaatu:t.l,y nan at tbla tt. • ..._1.1, t1Mt IHH!Otld AJO l!lllnf!llvelr. �el'O 
ia 1011111 teellq tba� U.sa _, '- u to �pei' taraetlns afl oppoHd 

· '' · 

to probleM lD tile aotu.:l Jlcc:aiWII• Ctllqlletion Of & 11&\illtii.Ot.oJ'¥ toat. .,\1'" • .. 
. ot Uita ablion pm11e vtU elpal ecmtt&ufttlon control of tho a1110111• 

bl.1 to be nt.intalnecl untU \bl!' t.tnal releaa�e bt the progrnm. It ill 
plannecl tbat nritlt!atlon ti'SUIIflj to ......... tUebt. I'Oit111lel!l Ylll be 
OOIIIPlete on hbJ'\1&1'1 15th, alliS w••• ••t :robruaey 17th ao thtl date tor 
\ho t0!111al JtiC min ot ttl& AS-1'06 )'ro6htll vet:U'ication numlta. Ptltl.ll ., 
aeceptanee of the prosrut prior to .l'OJ» lnaftUtaot.uro 1 la btllled ott ttli !' 
Ml'r pnaent.aUon wbleh trill lie beft Ja Jtouaton. · .. · 

Although Kt'l' lnabtl that. tbe btptal ·� PUota are adequate tor the 
lll!aaton, there a.re aenral J>.I'OeTtUl aocUticatione under conniderat.lon . 
in th11 &ft't\. ID filet, MDRB'• Jlllw bet1l riquetted tl'olll MlT which �nunt 
b4t aetecl upon ney pro11pt.l,r if tbe1 are .to btl iJaetuW. lir1otly, tht'.Y 
are the toUowl�l , , ·.� '> a) u t undetetan4 n, aft tnatabll1t1, dwl \o tud fllo�tll, htta '  

. been tlhecrtel'\!d mk:tne 1� del1ft'ble to dlfJ tM Jr:alln:ln tlltos- gulnn 
in tbfl DM DAP. All preiiCinll.J dell1pct1 11ben the tiCS tanks cet fai rly 
erap\,r, 1'ue1 alolb c:aunea eonb'ol. to OIPC!lllato ba'ek afld to:rtb 1bttN0cl'l the 
:Dm and Res DisJ.t.al. Auto• Pilota, 'l'btl ftllllttl .lti tnettir.ient Wlf! ot rtt'S · 

1'11o1, tllt.houc'h it d.MII provide edt!quftte eont:rol or the, vah:lol(t, Stnno 
AS-206 does not have an ReS Jli'O))I!'llAnt lhorta£8; f.t i o  not a-.r.nebltory to 
mkfl t� change unt.U A l.ltt.for Jtrtllr� lon . '!rho J)r1WII2'1 114VJtnt.ugo :or rtotng . , ·· 

it now 11 i;t) get ll tt>at ot the "ult.fJato" a,•tl:•• .· 
,. · ' ' '! : > 

\.[ •... ' . . .. � ' . ·,· , .. . 
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):. t: 
�ntroU1nc \hit Nl a1oub lnd�tt!l!d lnuta'bUU•i'• ' lk' bt\v. ' ;.tti·�J�t.bt �� , . .

. . vl  

MD!Ul to the \M P\YU:rllll to tlmt. 1t cll!lt'a 110\, �M. tM enpt��t po��ltl�: : :  · 

(Indd•ntall.)', tb!:re S.. cnncen that. enettMr, �l' ab;)�ttlbn. �"J.t!�if.�';;�%•:( , 
. MT C!IWI'C larp tlllt'llat. ftetor ��lutl�n\• a� �at� tlw �!lifoiM · . ) . 
4etlee\ton 4111'111& the MJMII&ftl" ,.:w'W ,. .. o\ t.,atpltlcot problc• Ja . · · 

tala\ mtnt.) .. > . 
, , 

. 

. . 

. 
; 

' 

.
•· .

• . ·.·.· ; :· { . �},: :', <· .: .· .· . . · ... ·· . , . \, 
c) KI'l 11 � aaeh conee1'1JltC1 \M\ lMUtttden\ data. vU� be 

, c:olleetect d1tl'1JI8 \he A84!06 flight. tor �te a�la ot ·th� DJgtloal 
· Auto PUou. It hl\a 'bun ttMDt tba\ \ht JCM data vUl be aature.t.ecl clue 

to the tmuaual )ltlaUOta ·�*' vblch 11 nqulred 011 t.ht• Ml .. f on. 

'l'l�lbl'e• \be)' U'e andma to obtain heltflor IIOUt'C!O of tht111 &.toft "htrb 
Ule,y btlye Jdentif'led •• eaMntwl troc. \be W:ey "atnnlns. One ot \ht-J r  . 
propoM111 b \Mt. \be c!owltnll oo htea<Npted 1'or tuur or the aect�rniJI 
cluin& tbe D5 �r, 111lbllt.Hullna la U'e plae• CW dfttll talllple4 

t ·- . 

ewr,y twent,y 1\lllJMeonda. 1\uther• t.bo,t �1 ·1\ �d be h1W1l.Y dtoch·• 
abltt to auppreae the IIAP durin� tbta per1CM1 Sft '""r tbftt t.hv dati\ bl) 
tndepelaltent. ot eont.rol at1YU7• Alll\)a\ tUN]¥ \btl ·tnt ot pl'Ofl11UII 
*'!litlcat.ton vJU eoot • lO't or t.lao ftflm tt apee��r.�nt eould be rwoh� 

.-. ' · ; i  

b7 aU J18rli .. \M� it ,... an M.eeoptabllli o� teohnlC!6ll.J• .  
( - �  : ' -� ,. *. ' • 

I prod :let t1e v1U not aile e� (•) 1lut. vU1 Mlo chanp (t>) Iince 
u•a ao aimpte-. 1 na.ll.Y .,. eoaotill'J'tld about bot e.etUng the MP datu 
1'or )IO&U'l!t.bt atvll1d• a;l.. tkt. :la 0t11t ot \he prtmey rtlft•oue tor · . . • 
tl.Yina the lliaalon in the tint pt.ee. . ltetob\lon M" whctbnr Ol" n«>\ to · 

make chltngt! (e) will pftba� 'tlcHrllee 1111 ot .'- 1MT up to the B���teeere.tt .· 

Pl'ograat lhmpr. . .· . 
· . ,. , · ., . .. . / 

MIT � that. lt. looks lJh 110Utf.q Chin M donet 1n either the. bard· .· 

� or aottwnre to tilt t� AS-� dowlu:'upt problt>� Ma, you recall, . 
1a the problt!fl :reeul.ttna troc. ltl.&)ltrr pdorltt �wr tfteka prevtotttliln • tbe compute!' frooa se"l'\>tdne tile clovblJ.nk Me4a OU!" 10 ott.ton dur1ns 
maneuW:ro . 'l'hill caur.aa that clata true to w '8f\1"b11f4 on tM< {:l'OtMcl< An .· 

· 
I undorat.aNt it, U. ia posaible to u.nscralllble tblb data poatflfght;, .t.hu r. . 
1t b onl,y a rmtl tl����t f'lllbt C!t»ltrol problelll 'ithtch ,. have .-.cogt�111t'd 
na!d ar,ref!d to 11Vf1 vltb on \hia •taaton. ,, ,,.... ' ' : . ."· , • . . . .- ·- . . . . ' '  l ( l henr thr{t. CruJI!tlAn ball not yet. �n Ablu tb ua� tho taf'OD deUV<!l'cd il> . ·. 

\ t.ha111 clue to prc,'tlli"Ntt with thelr own r"etllt1• . 1  r,f't thn dinttnr.1t iJDpJ:ell• . 

· '
'· , ,, ! l 111on thAt w hAve been "hnd" on t.hh>. Appartnt.ll UJ:"\11111tnn I!Mll thoir · 

/ fncilt t.y lloold not bl" J'QI\111 on l!t-h�.ale, and 11! o)'dor to llfllVllet' tlwit· � � 
1ncllnlo1Ve po1r.t11, gut un . (Y.JC) 1:�> &l'Y� tht'l!l a . ...swr t.IH!4 ou Otl)' ootltr.ll• 
elon tbftt. thf! Onl e011!JlUter pt'Of1t'.<'llll �u1d not .bel nnUrtM.c aa pr01l1t ced. �·-, · ._ : 6\IUIIB we

· �1111 IU'l' 110 JVltCh J',;n', tbo114t 11Uek,;Ut!w .�C»'k ,Y.fll\e-P.II. 
. 

j "'-';?" 

' . ' 
I ' 

· Th!\t 1 t�  nbout u. Obvlou11l.y our l.ou�lt'at .1ob l• £"!� to be Wr•mehi�: . . , 
\.hill )ll'Q6i'tlftl OUt Of M.t'l'1 & t.l'l' l\flt ll.nC!tt to t.hVI!I qun'Uty t\t.J:J.l fl0111<H'I .btJft:ot!' .. , .. . 
och.,nute . Thtt tM.t' 111 J'.ltH; • l U>.h\(1 ($I'U!IIt WI1 . 4� :pleying; •�' :. dontt .· .· · I" .,�, .;. 

• • • · ' • ' • '' ' -' ·, • • • •',_ <j, " 
• 

• �-) -� • • 
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KA/K� r. 'rhom!Y.)on 
KM/W. It • ltruab:r PA/ ot • F. Shea 
'PA/W • A • Lf!e 
Fri!P.. w. lfi lliaiiiiJ 
PrJ�/A. COhf'tl 
FM/o. 1:. �hynard 
FM2/C. H. l>crt'lne • 

PtA:.�/r.. L. '1\trner 
FA/C. c .  Krntto. J'r, 
FA/H . A. l:ljobcl'S 
FA/n .  o. Ron� 
FC/J. n. Hader: )'C?/E. Y. JCTnnz 
FC3/A. D. Aldrt�b 
)'(:4/M. F� BrOOl\tJ re�/o. 11 .  r,ul\ncy 
FC!;I/.11. ti. Jl<;!-d FC';fJ • !'!', t• AMCI'n 
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1 
Memorandum • . . . • • ' > 1 ' . 

'rO 

raoae 1 FM/Itcp.1ey Cblet, Mholort Planutna &1ll1l ·.·· 
· . Annll�ln Divsaton, · 

IUIIJicr: . MP Jl].fltlom aboldll be tot"qut!ll to � horiaontal� ;. ··. -

In tbii!Jt!ng "bout 1\ a little .,. .. t aueaa t abcult\ h4\V11 J'()tnted Oil\ 
1n tbo laat or theae little t10\es \bat t•a a•tnatna it w \lllct horU .on 
aean�l'a, . we. vlU no abeed ani1 torque \he pl.atft>na at orbit mte. 
'-"1n, ot eour11c, v1U J'equlre a �rta1n AIIIO\Int or 11104t.ricbt1on ln 1101111! 

ot the apacoeratt computctr p� but llboui4 not pretent an over• 
vbolm1nn prob1elll. In tad, t 'M'ft tntoftlkut aalted lfom Scnrn to 1oc>k 
t'IU'uucb: bit: liato and let ua bolt whleh cnea would be arreetcd. Once 
ve bnv� don� thnt l auppoue ve vlll hlve olimtnato4 tho pt�l�c� or tho 
orbit rate b"ll• the Vftlue ot tlhlch t don't 'believe a�nC! C!ul areuo 

Acld!'etltiOCIH 
(Seo nttachcd liat) 

. ' '· 

_ ,., ' 
· .. -- ·. : . 

e \ ' •  • •  

_·_ .,
.

· 

.. 

• '- . , . 
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. .  c TO 
. /_ .. ' 

Memorandum t .' .' l: .. 
t . 

Stjtt lbt. 

' ' . .  ' '· '-< 

1�1011 : J'M/Peput.r Chic!"• Mlellion Plalut1118 ao4 
Aftnllafn Dlvinton 

' lliDJI!c::r� Prottrn» inWl"loeb • �wll ·-.: 

l:'it!J" lllJICe t•'Wf!' been :lnYOlvN Vlth tbc!t� &f'6CCeJ'ftft C:Olii]JUifll' pt'O{P'tllliiJ 
there hall been an rurt\•1 lot of' .tl.'lll rt'('.t\nllll(l the Jn'(Jet'MI tnt.C!rloelw. 
SJ'Ql!lf'ienl).Y, i n  tbl' AG·PCllJ )ror,rr•m, thero itt 1\ "Verb 37 'J'nhl."" wMch 
probibltll the� aat.ron.'lut. rrom t>alltne u� �rtl\Sn pt(!nrn.���:� ou t. or t�cquC'ncC', 
Con&t;ra!ntft of' tbll! nat.uro bl.lVl' bern la\lt!\� 1ntolcrnblt' 1 t10t or.l.y by 
the tltr.ht en-v but by ll'nf\Y othc•r lnnuclltlnl JX!Ot>lh An ft l'Clfl�\lt nr 

thtu, fttllt }lnrtl.Y due to tim �at.l,r ln<:-l"-'1\fl!!d tOJnpl�xJ t.y or the All·�56 
pror.mmn, JU'l' bno dN!hled to 1nl'lud�· oo f nlN•lo�kn whnlt•ocvcr i n  . tlltm, · 

,-,»l"llfol'U, 1n th(' f'utut·c 1 t  wl\1 � Ulf! t't't!wip l'tlopont dMlfty t;o · r.r•• t.o 
n t.hl\t the,Y don ' t  C'llll Jlt'llr,mlftl\ .tn lln iiiJIM'IJI<Il' llt!QUt'IICC't �11<" :·cnult. 
ot clo l nc 110 my be no trivlnl an r.eu.J �  n buneh or sn'I'!J!•go frtl' uur.H'l'r'• 
or ln toMe cnr.c11 cC>ulcl nc:rnmblll' the ph:l(;miUI:! to the oxte:nl. th:tt ! t f t\ • 

ncccr.unry to JnJ tll\te the IIO!}Ucut'l' c�r ac,ntn .. pcrhapo llt the cor\t ot n 

conn hlcruble nmotlnt or \111\(! al'lll cN'brt.. Apflt\rt!IJtly, there ir. no kno;.n 
eirt'umn t.nn<"C vhcn-li.Y improper c� iii)'Uta eot.ld toul Up tl1c proct'!Ulln 
irJ'@COVCrnbly • 

. 

Since crow proe('durNI viU tn'kc tire plac� i,r the "Verb 31 'lhblt!" J 11 u.c

AS�P!/8 pro(�rt\IIUI, J.ttT httll preptU'Cd t\ �lJminnry proerllltl�mtrJ x <kfHJ t nr. 
thl' r.cquenecu it ill neccnr.nr,y to :l.'ollov ar: tbr tll'CW rnc.w«-n 1 ro1.1 ('IJ(� pro" 
vnm to atl(lt'tlcr. Copicn C>f' this prclimimry Mt.r!x 1\'t'C nvnll!•hl e froltl 

Riel'l Noblt>n and Paul 6tu11. for Ill!� in tM dt-Vt-loJIIIICnt of crew pl'Ot'cdlll'!'lt , 
I .,. <Oft thlo v!U "''" oll : ';t'"' :a;� ' 

� \.\.\ c\_�oe.Jh., Jtmmrd \'. 'l'Jndnll; 3r, 
- Q ' ' 

Adllt'Cnnt'rs 1 

(SI't' nt Vt<'IH"d l lllt)  

! 

, -._, . 0 . 
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' • • fll:t23/r.. J. Cox 

' ' ' 

,._ t �\¥ Cb1•t • Mlaaton 1'1uft111C u4 . ·.· . . . 

·-

ANlpt• JMwl•Soa ; ,. ,. 
::::::-_::��:: � ... ·..u· ... .. : ..... .. .. · . ..•. "f�1 

· blah ,..te coo ctata ort u. clownlShk 4Ul'1JI& nm bUnla tt �W teel 1 t b 
��eeeaAJ"t tor poat.fl1£bt �18 ot tbct l'tlattal Auto PU.ot. Ml'l' . 1 
people. pu't:lcula1']¥ Oeorp CMI"l".J', an n,pbatto tn atatfng th1a dl\ta ,:, 1 
la IIIIUKtatoQ tor � 4fneloJII!lii!'D\. and tbet o1alii 10U are in eompl.ete I 
ac:col"d ott tbb. I 1-aiJMt It rill be • t.cNtlh 'bftttle tor �"• ao l · · 1 •ur,r.e8t ,you aet. tt aosnc u IJCIOD u poal'tl>le. · Our BUY" ln the �·18ht " I Sott.WIU"e Bran<!b v111 •••itt "'* ta ut you requee�, :r •111 alll'(! , 1 :.:.-:.< • ' \ : ' l 

� w. "nda11� Jr• · · · ·  }1J 
• oe' • . 

PrJ./A. Cohen · · 

' ,, ·. '  ·'(:: '! . , . . .. ·.· •.· :r .... . l • 
FC/J. L. 'lbl!lberltft · 
Fr>';/'1' .. ., • Gibson, Jr. 
J'S5/R. o. Robles 
J'S5/J. R. Qftrmn 
J'S";/'1'. n. kf'eton 
FM/J. P. �r 

, _ · •• · · . . . · , - . · . . - -. .. . 
,_, · .

. 

· .. , -. : 
• . ·1'-

,, ' . � .... �--
:_:"'1.:' 

. -� 

t· 

·- ...... , ' 

• · Htry U.S. S.11'i»,(J ltJt�;/r R�gillttrly M /l'ft' . )�!! Stttl1!gJ P!.t11 < . . - }'• ' • . . ' ' " " ' - . i . . , . 
. , ,j ' . .

. ' '  . .
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UNJTF.U STATU GO\"l:RNMt.Yl' 

Memorandum 

JM/»eput.y Ch!et, Mlaa1on PlllM!nl a114 · 

�1a Dhi81on 

1t18JEC'I': AGS Software �tat1on . 

f· . · . .  ' 
Reteruneo: a.:JIOmlllfWII trO. CA/bJ:rect.ar tor 1'11gbt Crew �ll'fttionfl 
to J'M/Jkward v. T1ncl4ll.t Jr., •Am Sc.ttwatle Doetuacmtat.lon ,· dated 
Jam&IU'.J' 18, 1961. . ·.· • . . 
1'\e current ctatus of Abort Qa1dance S,ctt'!Jr: (AOS) eottwol't' documcn
tation ill glwn here in repl,y to the :reterenee4 lftOIIIOl'llndUIII concern• 
1ng thtt lUll! DUbJeot. 

1'\e LM ACS Cottvare DevelQ)llfll:nt. ud Yltrltlcntlon Plan, dntod Hey 2;, 
1966, Sa currently being t'f!Yilord. .ba:ms othor th1nss, tho content 
ot the Opcrtttlne Procltdure11 �tit eont11ined in llealcn l!t"port 13 
tor tnch mS ct�ion v!ll be �eft� and the proeedure by which MSC 
reYiewo and ot.t'ieiftll.y appl'Ofta UC AQS Deatcn Reports will be chant;ed. 

1'\e Operating Procedul't's �nt; trU not or1g1naU,y intended to be . 
an a.U-inclm�ivo docwnent to be 11sed b,y the tU£ht crew tor Qperational 
pll'lnntnc. However, since 1t. eoa14 be u1ed tor that purpoac it w:rJ.ttt'!n 
with that obJective in mind, � v111 taJce stope to incorporate you!' · 

reco1111!1Cndat1ons. •• '! 

1'\e Operati ng Procedures Doeum.ent. an4 !Jallign RellOrt #3 tor the AS-�58 
mission will � released in a fev days. this document wJll not contain 
the chtlngen diacunncd b,y Ondr. Mitchell with MPAD and 'Dtw pcraonnd on 
Janu�ry 19, 1967. However, thea@ ehnnsea and those lt!tt'!d in the rerer
eneed l!K!morandum will be incorporated into the AS·503 \)pcrntine Proce .. .  
du�!l DocUJ��ent. �tmtnnry eopies of thie doeu�nt 11111 be avoi lnblc 
tor your review by February 15, 196'7. 'nle final AS·503 document will .... � avaflAble by about M\rch 1 .  lt 111 uxpoeted thnt the AS·258 on<! 

· 

AS-503 AOG prur.rnru and procedure� �rill not be d f f'teront. 'nlurcroru, 
the tlnl\l AS -�03 dooUII\t'nta m,y bt" uned i n  ,your work tn JI!'CJ!II!'n L l on ror ·. 
both the AS·258 and AS·503 tlfghtn. It tblll !11 not tho ear.�, d! tftrcnccn 
will be clmtrly poJ.ntod out in th� i-�3 � doetn�� :�· 

� �' 1�'""'.11\o\A' 
'"• �. "·:y� .. 

ee: 
(See attached lint) 

,-.. , 
·-� .... _ 

···-�"''-�-"-'*·->- e_+il' "''a w:•M#I.&&. 
2 I 
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... .... ... , .. , ........ 

iw . UNITED STATF.S GO\'.E.RNMENT 

...;" ·  · Memorandum 
TO l .. ·- "-· - -� :, : i 

Bee 111\ · -..:, 

' - -�- .· 

t J'H/Dapuey Clli•t, Misolon 1-lannlq Ana . .. . 

·

.· ... GT·PM1-12 . . • ·"� ' "  . 

. IUIIJECf: , · Wb7 ::•:D:a::n4. D1dule heecl a se���·.'; ·• 
. 

}J .:r'\''j�f;· 
. �- . . c-: : . :··r·i.· :\,:�:;( 

• 
\....! 

uae or horizon
. 
aeanners foJ> MP ,l!'oi'tb orbital .is�iono vould contltdcrll- .. . . :\. 

bl,y �uee the erev' a vorkload lind voulcl eliminate tbe operntJollLll 
· 

< '::\ 
. eonntraint of onl,y being able to align the . p1atro:nn w'lien the op:u.'ccrtlft . . . . ·: : 

ia 1n darkne1111. I realize the uce or horlaon aoannerc bas al:r:co.dy bcN1 • · · · 
; . •'·' 

ausr.eoted nnd 1a boinr. inveat1ented. ' 
'l'hc :reaoon for thfal note i 8  to point out thut if 'llfl put a radut on the . 
MP eolftlll!\nd moctulc to tnke care ot :rerldeiVoun Md put. boriv.on t�cnnnt>rn 
on to line up the plntform, I reall,y ean' t  think of an,y rcar.on why we . ·

. 
· 

need thnt textnnt nny I!IOr&o Of eourr.e f baven 1 t · ht lllUCh nhout 
_u, but 1 t llccrnr. to 1ne there r. a eonoiderao�le onvinr, or we. e t 
to eo that wy ns well as mltitl{t t.M r.paeeet'aft a .heck of a lot better 
1'or genernl purpor.e, earth orbital aitsions • 
Addreasecs : . 
(See attached lint) • ... 

.. � J  

" \  

\ '  : 

. · - . 

�-�--·-. ·
., · , · ' 

' • . ·.-

' ·- ·  

>' . . · 
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.. � ..,_.. .. ,. 1-'lf 1141 IONhO .. e u. tt  .. I41 C.,. tti•H,I 
UNJl'W STATU GOVERNM&Nl' 

Memorandum 
TO & . See llllt 

IUBJECT: 

• 
\.... 

• 

., 
J'M/n,pnt.,y Cbi�f', Miualort Jllaftftina ldl4 · · 

.Analy11ls Di'flalon · . . 
Non about cOlll,llUter aelt check 

' · •• ·, ,. 
It they ever have a eonteet t.o e<elect tb& p1eee ot ApoUo vith · the

·
· 

1'\lnniest history, I would like to enter "computer llolf check" . It 
came &�p ar,nin at tho MI'l' reviev on Januaey lP. as a pool!ible oand l ·  
date ror deletion. One of' the Mrf eu¥D save a long, convinc1nc 
areumtlnt in 1 to dttft"nlle, and altbounh MIT po1nte4 out that approx1-
lhlltoly two-thirds ot the PJ'Otl'MI "'"' not 11\'lndatory for tlir,ht1 tht'y 
eertni nly cavr the 1Jnpn11n1on tt van higbl,y delimble. It \'an only 
the next dl\f \'e four1d out t.?M! actu11l MIT 110111 tion \'811 a reco��U��Pil<la. 
tion to delete moot of the ��elf ebeck proaram1 and they \'ere dis· 
appoi nted that ve hRd not done so. Weird• · . .  
·something else Just hRppencd I tbtnlt 1011 11111 find nmusing, You 
rt'�mber troubles were discovered ln tbe AS-202 sell cheek program • 

and �.t was deactivated before tbe ntsht to prevent 1 t from screwing · 
up the system. Well, I hear the same thing bas happened on the 
AS-ro4 prosrnm. I guess we abould be bapp,y they di 11eover these prob· 
lems before the flights instead of' during them. Apparently if' the 
ayctem were left as it i s  now, it bna the potential of bombing out 
the system trreeoverabl.,y. I esl!lume, or at least hope, thRt it it did · 
tb&t, it would light the little red light. ·, • 
Addl'OBIIC!CII t . 

· .  ·. . . .  •·. (Seo ·at.tacbe4 iilit) . ,.;> .; 
\ 

. ; .. . .  it ' , .: ' "' . ·  . .- ' ' .;. )' . :r:::: 
·
: /- �L 

. ,  · , - -_ .. , . 

·· · �: 

_, . . ' 
' _ · _ - >�: _ _ 

·
_ 

. . . . . '_ . · · _ , ( · ·. __ · . "_ : . ' : �,:-;:fY.::(���;t\� .. _ ,
_ 
... · _.:' _ ' -. · ·  . 

_
·
_

. · _ .- ·. ::· ' ,_ ·· . ... \'_,··r�!�t-

' [Jii�],�!�J�!�{�gt,,.�ntl'-.!'g11h!"l,!,�i'!.�"l7ll11i"tt J?ld'!,(�,��z .. ;, :.<;.,, .•... · . . . . .  , .. , .  
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UNITf.l> ST.\TVi GO\'tRN�IEN"f • Memorandum i •  . . . ' 
t Sect. lia t. 

raOM . t 

l\18j£CT: 

.:: • '  

• 

- -_ '· 
• 

· J'M/Dof!litr Ch1rt; Mtsnion Plannine and 
. Al'lftl¥s!ll lJLv.tdon .. ', .\ 

' AS•504 spacecraft computer program and etO:rage status, . AlnCI a '
ctnsh . ' ·· 

or AS·P58• . .. · 

. - . . ' , ·, ,·. · . . 
On .tnnunry 12 a £;rent hard or un vent to MIT t� review th!! AS.!)Oll tJlMt� · 

craft con1putcr prot'l'lUII require���enb, or at leact the questionable ite:am, 
to mnke sure we l.'ould not over11ow the computer 11to:rar;e !!!,ipnbi U ty. '11H� 
ebnnencur. of thone prcoent vns t�t �UT had put tocothcr an excellent 

· prcnr.ntntton defin l.na, with .connJdc-rablr pracitli on, tho over-all r.omput.�t· 
stotnce situnti on M wvll as o Vflry i'cBoonal1l1t propona:t on which to lttter! . 
our fUture work. 'nl1n montinc h.'ld hone o1' the 1'1re aml exei.ttoment or 
loot M<ly'o BJ.nek J.'rida,y. In fact, tbia one iD not worthy of that Mme . . ' 
In brief, MIT told us thnt prl!'ttentl,y defined proernmo exceed memory by 
About 21000 vordo in both the O!C and tOO but that by the removal or 
certain pre-flight intertRce and system tests, elonB with a simple elenn• 
up of the computer prof?l'rullllll.ng it.eelt (such as rcmcva1 or redundant sub- , 
routineo nnd constants}, we could provide a positive mnrgin of about 
l, 500 wo:rtls, 

'l'hc rct�t or the doy, and the following morning, wnc epcnt in dincuncion 
of procrnmn idcntifie�l b;y me and MIT an non-rnancllltory that l'.re to bo 
deleted c l. t.her now dr when more storaue is needod , As a renul.t or Ul ' 
thut, we obtained potentlnl padt� or about 4 , 100 wordn in the .. LQC and 

· 

5,300 wordn in the CMC. These would renult 1'rom makine al1 thi rteen delt'• · ·. 
tlons noted below in List 1 .  We also identified a nwnbcr of potential · ·  

· ·  

· 

changen and additJ'n" wh:!.eh nro: .:ocumented in the second list below with 
their prcncntly acrccd upon d1spon1tion, Ob�iounly some of those absorb 
some of that prcctoull pad, but I gueu that1 s . wbat it ' s 'f'or. 

List 1 • Po�llible Deletions 

Catecor!oc woro s 

A, Prclr,l'MI to be reii!Oved immotUntel.,y • ni) 1\lrth�t ettort to be oxpcnded, 

. ·.· .. . �· .. ·.� . . 
B. RouUnr to r'!m.'lin in the pro.gl'Mt now but llub�eet to later deletion • ·. · ..._· .  

vork to eontinue but on !\ lo, p�1ortt,v. ,:•· • < . · . . . . .. ·.·· . ·• .. ... Jr)>. ·· 

. c • .  Routine to re>IMin in the pro� now but liU'b�eot to llti�r. de1t!U.(Itt ·'
no :1:\ir 1.1\er efto!'t. requ fred a ince the \iork ill . colllplote t\t th h t..trno ;  < . . . . ·�:\;��. ,.::

· :,;\'. :t � �>::·· :· . -;! 
'."" ' .. ; . . • 
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·'- · · · • 
,·- -;.- · ·u,. .  

·-

• 

• 
/;.\� . • . · . . 

• p r ·, � . '�·�·S'.�,: :.:L ·_··.-_, .,.,,. fS.o2'cft . ' . .  , !!·50'• - • ·' ,, ,., ... , ; . . 
, )�;:')l�.te ac . ·�we} c�::¥· :/,;;:�f · 

�.. CAl.CM1IU MIICNftl' \o 1ftllllt 81� h !i ·,�-;- I ·.· i 
·
' 1 B . IU!Cl•ll ' . •. 

T· 'l't'anllft)ra.t.ton !'Oiltlnct to alten LN DlJ . 
doe!'ltl'tl 

8. · DIJ a.lilfl'l ucihg retlclt> (to pJ'O'rlde 
161Cl' IIIU'k ca;pRb!litT) . . .. 

·

· 

9• , �ndoavo�&s ha'Ylcratton udns nUde 
. 'O. .. txtl'm.l tarctttln« or tftabt.rt. ateertna 

u; ' "="'tuabl.f tJrmoey onw dovn.Uat 
12. 'i'rlM opt !on to p; �o. and •� • 
13. Perfum cloak t!aloull\tcn" t.n- tunetton 
11t . ll·'bftnd pol nt.ir.r, and• d.li!Pl.��t · · 15. Upltn" 
16. tR renno....llb.tt!Mllll chetlt 
17. Eni.ey d l t-l'lfl1o to 'b4t ftfeft!lffll to 

· · oblate nrth ' · 

�- ·. ... 
· .; ..•. . ' 
. , 
: J)  • • .. . • ' ·, . D . .  ' · • .  

r ·• ' I  
J) � I 
.I I 
r ., 

_ .. 
. . 

.
I · . . . • I .. J) ,_ - :  ... a · 

I 
I 
, 
n .. • ' • . .  E 

. · '  ' . '"""' ' :·_., · ., ' . .  
At lennt thtn 1 11  th� va,y t U.in'lt thift&!l lltand. And lltiV w'U ottU't. ittlt-
1 ng <:nllll trom tlte aud ienee. . . . • • 

-Ll�t��b1 , 
IOVIU'Il W. '1'1 nctaU, Jr, ·. . 

• 

A drll'l' II!)(!(' fl: 

(St'e httnoh!'ld lt11t) \ . .. 1,., 
· . .  -__ __;, _____ __;. ____ ��� ·----�. --·�-
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Memorandum 
: Be� llat 

, . _  . .  ,. 

m/tle'PJt-1 Chtet, Mltudon Pllumtnc an4 ·. ' . . 
AnaJ�•lo Dl•taion 

�l'1nll the .Tfti!Wll"; ..1. � Jli'ORftUI ct.wl.oJ•nt
. 
phn ..,.\111ft at 141'1', 1\ toUP1• • • . ..•. · · ··· · 

or thtnltn ciUll(! up 1\!fliU'Ilins the AS.aiG proai"'Uft that are pJ'Obab)t vol'th •· · 

reeonUng hc1'e. · 

'nte ll!OIIt a i cntrtennt one, a�tl ng dAte ot tbo flr"\16t�tlft releaee, 1 n�vt:& 
vertrleatton tel'tin&• MIT htls bold out a comple\o liGtl\ plan or about lt6 
l'\ln�. It. va• their 11t:ronn recCllll:'!enelatlon \bat lt tllle paralt•, t.ct. ,  tt 
ot.hrr fAetol'" 11ro detaytne t� tlleft\ t�urrlcSent.lf� thet thould Cl\1'1'1 
out. the entl� teet plArh 'l'bto t�W1.4 tUr)lt qu�litt the prot,:l'MI not. on:t1 
tor the nom! Ml  mfllll l on, cont!�ne.r orbit tnnertion afl(\ lnuneh n.bortc, 
but. Alno 11ould V«lrU'y the ll1lltl!"•• • �Jl!U!t t¥  tor tolemt! ltt\ nJI!leecrtttt ' ._ . .  , cyntf!mll ta1\urc11 nuch an � Jeu Ol' Klllf'Utltl" lntet't'Uptc, etc • . '1\m,y relt 
thry coul(t do the \/hole buo tu .. . ., ,...\11'\1111'1 15; £01nc; into eontlcuro.t.!Oit 
control ah<lUt tho lnt or Febl'\18!')'• A1tt!rmtlvel,y, NlT anct M:C pcopl� . . :·:c 

·:: 

MVCl 1d�nttt1cd ni n� COIIIptttCI" �n.tt Wbleh the Jlf082'11J11 81ttt t!Xt:C.'Uto IIUCC!OOrl•'· · . 
1\Jlly before WC would be wil11n& f.O Uat' it in fiietJt.�fle JlfUid.'ltnt•.Y .

. . 
test!! coul1l be ettrr1cd out vi thin the pl'e'liOUnl,y et/l� 11etwdule vl th . a  
relt:'I\Bc on nbout JMunr1 30. '1'lw- Apollo SJlftcecratb �''.Jl'l'lll Jt\na�r r,nvo 
petmllllllOn to llllp l't!lCnllc Of the nt£h\ PJ'OBftll � ·GcJ tho JIIOl't! GOftiPleto -�· :. .

. 

Job in fi.I.!COrdnhC!t! d.tb our �lklat!OJ\ to dO 10 � .JAt'IWU',Y a, ,. 
You w1U :recall our aereement vt th Ol"'IIIIIIIIUl to re1ea�e ll fli'OCI'ftll tape to 
t.bem whenever thet. telt the pl'OGJ'IIIl ani! tho1t. ·�.�·.t>tl1tt were read¥• . It h 
rq undernt."'ncttnc that w l1l'tl l!lllkf.ns the first :et t,vt•e pro(l%'alll rel�eu 
on nbout Jnnuar,- 18 alonr. with •urttC!lent tm,y�1: t..\:t run• &ft4 verbfll. . 
in11tructtons to parmtt Gl'Uinllllln to Mke the IIIOit• ot 1t• Sin� eel'lt l)eetil .. 
bt:!r, OrWMll\n has a1111igncd one of' their bc!t.ter .j�opll'lf etlnt 'l'il.lJDan• to , . 
dut.Y at MI'l' tl.r nbout two O:l" tbfte da,ya e�tch .�k. �1111 IU'1"'lftGt·�JOnt ICK!N . ... .. . 
to h..we workod out veey well trcm rNJ70ft�t'll 'fibwpohl\• % '• vert pl .. lltd , / 
to report.. · · \ · .· · 

·"l· 

J··· . . · :'-\ 
. 

' ·
, ·; 

The AIM'06 operl\tloi!Al t.taJc�tory Mt* Jti"t. e*'.out ani1. rtj'J)4Nn�1.,y :fr� . bnned on rour-ttecond ullnee . S t neo thia 1ndl.�"k'1 thrrv h i  IQ'!It' eon:t\l• · · . .  ' · 
tionr '1\:)rnmy Cibr.on And 1 thOitebt tt. lllfeht be ,'frbtt.trwhile to r�tttu-ut�t! hel'u' , 
thnt tht< IIJneet:rai't. c(llnputer JIJ'Otflllll la be1i'ltt,,·1 .. .. l.,,IOol_. �olLt.. tbirw6ts• . .. · 
llef!Cind ullnf;':' no fl�\'lCIUnlf �)JOt'tM� . 'l'hil diM�.: 'I ,M tfllr.\1\�lt 1011� · �C'nll, to prtrtidr ndNJu!\te u11nt,«¥ Sn t.ho '"f.\� .. �nlt t...o Jo:ta: \'aN lletlte . ·. 
It "'nn nut' '-'1\Y or Jll'l'.teet.1ne Apt nat 1IC.'8 Jo\ t,lf·:,1uft'n wl thnut pi'Ovtas nc 
loti• "'' oMn&ln• •II...- ""' ln ""'' ....,,,l) '',�f , , 

·-----------------------
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· · ' - ....... 

...... 

.. 
. 

>,, ., � i- ·,, - --,' �- ,:- . > . . .. . . . . . ' . ; i,;;�i,')j: ; .• �. ' ].t·��j�tt;f�·�,).1,::�;it; ··if; 
fte�.;: .. �::;e!:�!!:!:���c!!�:!u�i!

··· :!�!:;;t;:.,��t��if��.i�tf,��i{·�;��. 
uta twt'lb'll let i'11f1Jll.,tft t.M fo�tat.lun Clf' \�¥:!�11!1"""""rt. c•ttl'�.pu��t l'fo)-'1•1; ;r�; �A""ftllt• ltriii!Otllle .br t.hat. orr,Mi aat.lon haa b41tlit tQ!tplrt.".tt utlltvttpOtbltt , , ,, ·. /• : 
J tuapoot. t.hta t• part.S&U7 duo to the ftt.httt lhtol•l IIW\htlt'l' tl\ \lhhiiL : • · :� 
t.Ma datA •• ftqUctllt.ed, 1\ Sa ob'floue that w tfttltlot. eont.ttll.lt �' , • . �> · . .. "" ' ·''' 
opemw th111 ""-"• and ao ht t.he fl.lt.ure requt�t\1 tor thta tnf'ormtlon will ·:: · 
'H Melt on II\ IIIUCih IliON ft»1'1M1 Mi ll • 1110t.IWN4 ln t.ho IIIIUAl t\el'l� ot 

. . 
pe)M!J'WOrft• 11811114 )f \tt. IIHIIIIIU'1 NIIAI"I'tl IU'OIInd ht!l'ltt J\ II •Vld4'nt. . 
tllftt. It w tll11 to ctdtnr thh c14t& on tt!be41ale to Mt'l', nUptt tn t.ht! . ::!��"�fo!�j tltaht PJ'OIP'IUJII wlJl be thlu'pd to ua • and wtt.h 101110 . 

You "*�" the bullinetta w wnt. tbrwl\h 101M! 1110ntha ar.o rceatdinc �e · · ... ·· .. 
att.l tudo bo\ct mode to bet ��� Sn \h� LOCI tor uttn d.urS nr. topuratl tttl . . or "'" 1M tmtt tht1 BlVD. Wt\hout. �lnc thl'OIIfl� all \Mt htat.Clr,y, tlo  J 11  ·.·. 
protonlllt aurr111ttnt to "''''"' \M1. Ml'l' baa ttM11,V oonalltct� t.ht,y al\n · 

. 

clt'Volop a bc>t.wr proci'MI provldlllt� tflf'rt.ll\1 11tt.itudo hold l'aiJwr t.hlln thtl · 

att.ltudtt n•tc hole! l prnlou.ll r.iportM \iiG1d 6i progniiillno4, . 
J'o1' vhfttt!>ver 1 t' • worth, l mtcht. �ttU!IIlllf'br III.Y iliiJII'OUlon ot M•20G pro• 
gJ'IUII qunltt.v. In 11plte of oo�ldt:!Nlll• 4 1tt1ault,y in pull. l ne thin S�ror,l'lllll . 
tor.othCJt at Mt'l', JJ111 Ml ll�r ancl J),n Ltekl¥ hiWO clone a t'OIIIIIIendnblt! Jtl'01't'O• . 

lllolll\l Job, and l r•all.Y ••ll"ct. t1al• JII'OBI'Ml to S�ttrtotlll vort wol:l tor \lt h , . 
CoM1dornbl<' C!l'o<l lt h A1ao dull' 1m OtbiiOn, ea1'1 HllU Atld (\ nwnb«'t' or 
othc.>l'll ln prov141nt: thl' nr.�IIIU'1 eoordt uat.ion aftd tnwt. ti'OI!t ltlC. I 
don't. �nov vhf l'm at.lekin� ., �k out. on a Prtdlet.ion like t.hAt. Junt. 
ll'fine danpl'OUal.Y, l liU .... 

Achh�•noen : 
(Se� at.�chad llat) 
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UNl l r.u !i fA'l'I:S GO\"f.RNMt.'lll" \ ,  • 
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· 

. 

� d ' � emoran um 
'lr · . . ·· · .. 

·. e::i���{I·�·v} .. •·'.; · ... ��;�iint;;, ;��::t . : r.::< •••·· · · ·  
. .  1'0 • n/tbltr. • n tcht. SttllrOrt Dtnttem . · .. ,.,,,�.���fi{1> " '*Mt��·��'IWTJfut''l•t·*!t"·"*'·;'��''ii'· ' • · 

. . . . . . . . . . · ·· .f : ·:��r:;�JJ.�r9 . · .;\;;,�:��5(�, ·:4;14J{;�:�il,;:·�· · ·· · ·

· ·
.
· 

· 

• 

• 

Jao.\1 t JM/lll'ptt.,r ehter} Mtnton PlaMlll8 ah4 fr..rKt·8f · .·
. 

ltlbJ&ct: 
AMl,yllla Dh'lalon . . . . . ,.. . •.· .. ·... , . 

Jlutt.ificaUott for SCM\ el�tt to Mt'I/Boatoll ' · , •  .;, 
· · · ·. f>, .. · ' ' '  

IJbts IIIM!Ot'andu.nt Sn  to prorl4e Ju�'tltleAttt�t\ fbs- the add! Uon bt a SCA»\ 
c:1:rc11tt bt!tVt!en ltoueton ah4 IGT/ltlaton alld two a4d1ttonal tclephor.on in · 
JluilcllJ16 30, �c. 

' 
i : 

- -· '1'br. Pltr.ht Control JUvhtoa IIIIIs c-atablilhK il. tequi'l'(!lft('ht thl\t connult.t.a 
tlvo IICJ'V.lCCI! by JtnovlcdQtmhl� JU'l' plti'I\Ohh01 bo te&d1.l¥ I.V811Ablo 4Ut'ihO . 
Arollr> tltth\ flpurutione. llrft t.M> 1!qlaot on f'\ltul'O t'brnpUt<l2' pror.rnm 
devt'lol'!l'tmt of I.!Xtlltld� tCNJ"a ot 4\lt.,y- at Ml1111ton Cotltrol Contot'•liOIIIIton 
b,r kr)' Mt'l' pct•no:mol 11 UMt'KpLil\!ltt, aft 111terl'lat.e O.Jlfll'Ol\ch hl\n been . 
Jlropot•ctl by M"A.'O and ne�•pU4 bt rcn. tl\111 appronch io rot• Flicht. Sott• 
,..ftJ'(' nrurlch pet'IIOhllt'l to p!'O'r�de t.Mfl fiCl'ViC!CI in the Millaion Cont.ro1 . 

Ccut.er-1lou�>t.on vlth 1111!!Wl4law aC!eeli• b.Y t�pecilll eomnttntc11tton drc:uitll · .• • · 
to t.ht> aroremt:'nt>oM\1: MI'r p!Ople at tbotl' diiJIOBal . Dl ecUI'IDi�.nn ,l.th 
pcrRonnel of your Divbion bn-w W to the eoncl1U1fon that 11. flpecs��� 
SCAM'\ e ! reui t diroctl,Y' bet'llt't!u. t6C and MI'l'/Bottton in moilt IIUS.tablti nhti 
rconohllt!al for thl.11 :rurpoce. 'lblll elrcuit ehoUlcl be tcl'l!l1nntr.-d Rt th" 
Ml'l' evH chbont'll i n  Boston. A«etta to tt muot be avatlnbl" t n  tbc )'Uriht 
D:m11111tc" Starr Support RoOII or �t141na 30, tee • 

• 

. 'l'b& nt>cd ror raptd and eoll'f'enlent eaftlllUn1ea\Jona betw.nn t.honc JK"tnon�� 
at t.SC :re11ponllible for teehnt!!al d1ree1ilon ot M!T in the tu•t•a or r.pnCP.• 
craft c0111puter proC1'ftlM11n& llll11 been lons :rt!C!Cil)nilcd. . Proaont comrnunic::n .. 

tiona Rre or poor quality and o�n rotlllt in etgnltiean:. dol&Yil in the 
relny of il'nJIOrtnnt itli''):rmatlon. :rt. ill llltilftllte!d that in tbe On!l'!:t' Of 
� �lephone cnlln p�r month hnvo been mAde over the 1aet Devern1 monthD i 
and tt b nntieip!ltod that the fl"cqut-ncy ill 11kt-l.Y to lncrenM� It h · · 
t!Vident thnt. addition of a SCAK\ phone proviclihtl aeeellft to tho llli n lliort · 
IIUppo:rt. e 1 :rcut t l't"Quell wtt. above '111 U not onl,y iftiPl'OVO eollllt"lh:lt'li t l.ontl but . 

11hould n•cult. S n  " ntcnitfcmnt f!av1natt to the r.ovt'tnlnent bt itt abllotp• 
. t.i.on or tdephone ellllll 'llbirh 11,.. othi.'NJIItt cat'1"1P.d 01.1t Oh comlht<J•da'.. and rm t!lrcu1tu, 'l'bh lnntnu!lcnt ehou1d bO locnt1X1 ifL t.ho oft11'r•t ·or 

the J'11t:ht. sort.wnrtt Jlraneh on the heeond noor ot Jlu11ctlnc 30. · ,, 
. , . . 

' •  ·· ·' '  .. .. .  > ' ,, . 

. · I ' 

�I.,., ft.� .... -...11 f' _..4.1..__., ttl ...... 
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• • 

t. .'.n •. a �or,\ i ;�,; l#,)\'f.K�ML.'\T 

:.iL".J;nofandum '� ' . ; � . 

: • · �W�pu.t..)' �te.o', Hla11iOA Pllllmttoa u4 ·�··.·· 

AnalY•1• Di•laJon 

, . 
l:1t cnc et '·i>•t�c: noto.s eisht. Ol' 1:4tft IIID�tha ago, 1 .  c"*rited t.i'.t1t. � ;.· Olotk. 
�· :.;.: :.he ,\�!O:.tu utlllllo'WI4 � ft'llUt doe� not. l'.a.ve r.LI'1 OJN:t't.tl..l:� .. :;. :.·;- .  
k :�.""""' cx.,PI\l>tllty� In N<£ponce to tbo.\1 l ·waa �ld. to "\ll hU:. :.._._:,·f.(y�'' 

ur<-i. �l'.:lt' "' wliut . I 'm Join& fc!Z' mln line Apollo • .  RGV�i<Vf.l;.•, 1':0 �!W;;.:.i · l:.''t 

· 

,u;t'o::wt�m:.r;.� l.�· we do r.ot at.f.-Q'I.\ t...l f1Jt 1olle ;,.� ;o�oNa.-..:t.. ,','> :· �f. .... ,.·:· 
�>l.l• ••'' . t. .  l.t tn cu�r.,ntt¥ ,p�ntmi ..o ¢'•n:J 01.1.10 e;(IAI) Z'lltfi��· ;:: : . . •  �""· ""*'�": 
<w:.; t�\� >t•o •lli t(,;1u Lnv�tl.vrno.-. ""\.t :pt.: rot;<lt�V0\111 in which 1.ia ' '.; •.. .• t 

· 

�.JJ•.i « �• i lii r.ot. onl;t r.()tii!Mll.:r .._lT.<J .. c�ivo�� \teh1cle but it t.r.e �.;� · ; .. 1 ·· · 
, .  ·W ·• '  . . . .. � t• .t · •• .-,_M. , . . . . . . .  · < .� .. •"-n t'" .. lu� .... � .. .. .. · �·· - : - · 

"" 
·-�, .. . \,:i,i, - '� ... I -...t. " .... .. . . \ .. ..  � . . ... .. �- - � -.."' .. """. ,.. • ..... ��"'····� ..... "' •. . ,,., , ,  
J :  :�,, � ,; flr. t •m a:uc�om •. •ri 111 : ll ''"�lllio «<lllplttel.Y upon thw coe�::..., :; �· . , .  . • 
H�;: t.i;1.o to i.!fu�:•:.r ou t.  'itt!l'-t• �!.G-\86.\ �ndoavoua v1t.h1n a rc.::....:.�.o:��·-r,: .. ,_.·· -_;.:-·�.·.r -�-"- ; 
;�.i·o;;l�l 1rln t.. hu-.i:;"'"•  � �tt�t.t•l.i.l ter.Ja\42')' to M tlm;_t 

GOrtM co.rt ot· ;.·t·...:·· -� :::_ <1.::. _ _  : 
;>:.n: ·• ·· :•�ot.•, m<'<l>IIH'11'1,\ .·y. ;W. to Jlt"'V14Atb Ot ctourr.• , a. ac:.;;�r:.·." ��,..�· :: ,; , , 

"'�··,n I • · t!vcr. ll•,1.'1i('t'y �U.IIift to do tii1a v1l.1 mean the :r .. r . .;!(ti\V::.<a ;;;!0t'>·'• 
· ' ,•w " '  , ,  ,, , � ·l'l"J'l • 0". � ' • "  •••at· gWI· · �··· ,.., ; A�•ftA '"�''"' ,,•. : A� . . . ' • V  "' ...,� .. .. , ....... ,� .lt.: � - ,.�. .. , . ..  - · ·�-. ... ..... y w •v-.... u-·�· .... '-'-l" .. ., u wt  ... • u..�ro.o .. .... . � • ; . ·, . 

�-.t'·r..� .. : l,t ..: r:�.-nJcnt apwn a pr! ... o�!. -�t4!'or::-..a�r:on. "A··-�rtori" i�-- ��" - ;;�lito� :·.�--;�:-�::.-��--:-)::,� ' '  • ·  . . . · n•·  o ·· , . .  •• l r:  · t.·r.·-· . ... _,.,., . •  , .... h ..... .. _.l •·'""t .. � '"o •·"' · · . ,, • .  , • - '  •.· .._,_ , _, • •  , .,. ,. J • •·l., • •\.; - •  .... .. � ._...,.. _.,. N ""vu w•·v .. __.y- �T u .,., . .... ........... ..... - • • "'-
"' .{ .. :. .. 

� ; .'.. �Y ;;•·.; � �  •1�., �n 1 t.." a a.c,:.1al.a�. .:u�h deli"r.dence ! u  :.•...,. .:. .-.t,j:}.• �;-• .-� ... . , •. ,.� . "', . \ .. .( . ..... . � � .... ... .. t ... }-' ' �  .;J .. ' .  ...... � " •• ' j .  ' • �- ·, � · • · 1.a.�.�-- .... ur••� l.o  .. ..  , n '"tq ,. 0.., COu .. s•• • \•vWA\4 ..,. .. �et .,.., '}JO-.l • •  , �JW.v � ... :.. w: .,._ • 

�X'i�Ct. c� ,, .. � :.:u: wo:.•at aitw:..t!c:..;. ill oa�;pclurtr.,t �r=1n�:. ���t..wu '.;!•,;,�• 
i n,· if.:•.tn 1;roun.;. nau La�r.�tc ::.a �l)\ wortl'tloan . , ,." . . ,',.," . '  
,. ··'1-�h :"i l :  : .. , . .  ,t:; t.::r�;Jl.n.:•l:tt t;.t.t ..u· ot t�1t• 11 J'18� :J opj,r.!�n 7����, -: . · .  

,, .. .,,:, , :nt H�· :.: .. ; ;:Kl»� t�on �t "'¥ 4�vta1ot\ or c!.tre�tcra.to, 
w:�o \4���• �J .u•, · 

/.rllU"r� ,,;H.:�.��.: l 

(Sii!41 to\.t.u.:lluil J.iut) • 
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tJtOM t J'M/TMp.tt:t Chlf't, tlluton Pl�tnnlng alld 
Abnl1ala bl•lalon 

ltiBJ.:(:r: . A!�-51.)/J. Gpnc<'emrt Computer l'rl:•r.mu v111 'bt! ablt� to lltiJ'J.CWt 
earth orbl tal and lunar alnni &na -

At one t.'� 1 lll"id ""rt of II!'XJ'f'•CWd th.'lt \.'tl '110\lltl ht.Vf' t� "'" l r•tdn ""'•J 
\m r. l l• Jl1'tJI;Y'Mtrt fur t'tt�h or I.IJ-.• #.J"-•llo t"f'l\t'«'Cl'ftfl. • OIK' fnl' I'Ul'th f>l'h! ln l 
OJK:<mti onn 11r.d om• tor lnt'·•r I'IJ;t'l'ttt h>M , Thil fo"l"'"t'r \lou l d  t>IXI� •1L• l�· r;• 

" ,..,r i llr! !l·flt. of t.laf' Ml·:'�;rJ pt·o,·.rur .... � '"''' tho ll\tt<'!' or t.h(' AG-�,(l!1 l'I'U� 

rmnw . �t.rt.hN· 1flvt•r• tft.;rxt 'on, 1'1"�"'-.. r l ly hy NCil'lll !knrr: or t.lt'l', h"\!; .. 11 .  
'V('I'Il€'<1 t!J;:\t .tt ahoul<l Lt' p.:>.�t<Lbl(!' t<l di'.IV<'lop r.pm�ccrnrt f'l'<'C.rtl.t1n for Vw 

l•>�onr 1nt �'r.ton �<�hf t'h \o' ll.l ttJ. :<r. l<'t!ldle en\'th oz·Mt.�tl 1:1l r � I om: ()1.' 11 t. J e:;f.t 

t hf� A�i.�]fl c:ompl"dt.y, Af"l!l:>rd ' �w.l)· ,  t t; I n  OUJ' tutn1t lml to ,:t•vl'lf'lp t ho.• 

AS-�;ol, l•l'Of,l'!ll'IV l n  t.h l ll  ""'1 tot> 1.1"'1:' em all l'lnltJ l l ne Aw'!.lo fl f t.h�-·· 
art.c:r A!l-�J. 'lb·.v will 1 ... tiN :u;,..,l to eVt'll 1K'"'11tt e;,.n�uu on t•t aHCl'• 
nn t.•: M ! r.r. l on pl�mr. lUI 11 rc:�nlt. or c-ontl nr,ctw,y l.'!:l tur< t .i on" occttrl' l ll(: rlut• ! r . · ·  

the o,.....rnti on , T!t'\t !II , t� e&rt� tJrbt tr\l vet•nun lu,vu· <>pl. l t•n r·ah h.
Cllrl't' l r.r•d tn-tl l r.ht 11 11  '111'\ l  '"' J'n:-n1c;ht . 
'lllfn MV t'IIJtnb!l l ly )>l'QVhlr:-1'< tt C:>7<�r !d• rnht r tlr � l ld l ! t y n B  ·.;dJ r "  nllnl!• 

lnr. un t.o rxrt·d11r th(' lunnr l"t; r r. ! on pror.rot:ntt !n (':t:rl.h C• ... l • l t ,  E P  nt-e I t  

lr. r'<llll>�"'h•tt or n dt·pttrturl!! f'r\1111 our orft;1Ml :plllnr:, l thcmcht I t  1muld 

1M!> �rtllvh1lr to �ell ,you 1\l)C')Ut. f t. 

A<l:l retl'l't·�n : 
(lkfl' o t tAI'I•<�d lir.t) 

' I ' ,· :-
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.. t ... ttt 

... ...... ... a. ..._ .... 
UNITED STATts GOVERNM&NT 

Me1norandum 
.• 

J'M/Deput)' Cbittt, Mtsllon PlanniiiiJ and 
Ana1Ja1a Division 

DAT&l -IAN 1 0 11&1 

S181litic:ant 1Dlit1eationa c:ul'l't!ntly pl.anne4 in the Apollo Spacecraft 
CO!IIplter Propua 

Quite a t!WIIber Of dec1dons have been obtained t.l'OIII the AJlOllO �gram 
llh�r attecting th�t denlo)aent of the AS·258 and AS-504 space�ratt 
computer programa which l a. recordin, hera fQr my own later reference . 
All uoual, I will. lend it aloft« to 1fJU on the cbanoe that you might be 
.lntereatad , 

ReS translAtion mnneuvers: 

Although provill lon WM 'betnp: mde 1n the AB-�58 and AS·504 �umJll.lter pro· · 

�rsma tor Olld'f controlll'ld RCS tr'IUUilation maneuvers , thin capnbility ia 
' 

be ln� delnted . A11 I und��ta�l tt,  the tlight crew nupportcd this dcci • · · 
111 1on which tmpliee that all t�er. lt'llnd.ation maneuvers in both the eollllllllnd 
module 11nd LM 1111111t be pertoJ'W>d �anuall.y, 

Auto proceed t 
Auto proeecd ill th& mislead 1� t.erm whieh has gained populnr ueBge to 
define. 1a eat'8h1li ty requested hy the crew tor aimplityins the procedure 

_ ·whereby the computer ill eo!lllllulded to progrea11 on to it ' s next function 
vith minimum inflUt f)"'O!l the e�11. At one time it vall propoaed that there 
be no iii}Jut at ll1l i'rnm the ere11 under certain circumstance s ,  However, 
at this t i� the goal a�&rently f g  to provide the crew vi th the cspabil• 
1 ty of lllllking a "Proet'ld" coi!IIMnd to the computer by a keyboard button 
assigned exclusively tor that function in plaee of "Verb 33 Ent"r" .. a 
4-punch operntion , No modifJ e&tlon 1a currently planned aaaoei�ted with 
this in the AS·258 programs . l!owev"r1 Dr .  IAlnean has stated th11t i t  i s  
h l s  intent ion to provide thia e�pability on the AB·504 and subsequent 
opaeeeraft through th., redel!ignntlon or the "etandby" button. 

Direct intercept : 

'nlis progJ'Illll1 which pro-tides th-. capability tor the erew to target a mini - " 

mum 6v, · 2·impulet! rendezvous aequence or I!Bneuvere, wa• oriSinally iheluded 
to provide a flexibility it �• felt milht be required, �endez�u• miaaion 
plnnning, ineludt hg aborts at the moon, hal nov »tOSrelltd to the point 
where therl'! ill no reeognized need tor thil prooenor, and all 11 reault it h 
to be deleted from all Apollo 11pa�eoratt computer programa . 

Buy U.S. Sttt,;ngJ &ntll Rtgulttrt, , tht Pll1fDIJ Stlfling1 Pltm 
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IJt S·bcml antenna ateeriq: 

Althcttgh i t  bad been tentaUftl.y decicled to drop thla Capl'b111t1, mol'e 
clenn1t1w ll11af.Oft Jl).aiiDlftl bae te;ule4 tbat there are erttlcal period• 

in t� alee ion, particularly durlnt;t deaceDt, vt�ereln cl't!v acthi ty 
demndu COMJ!Uter aolliatanee in ateenns the tM S·bcud antenna to aequ1-
attio:. vith the ground. Accord1JI817 thll capabU1t7 la to be provided 
in the AS·50'l LM Pl'Of!IJ"'UU• 
LM platf'ons all§!llll!!nt vbUe doeloled : 
'ftlf!' Prograa Mulager feels ac.· prorla1on ahoul.d be JIIRde tor aliflJIIIIent ot 
the LM platrora VhUe doelted vithout attitude •neuverin8 of' the c.ratt. 

'nle proc:edurt! he ptoposes is tor all necessary com;putationo unique t.o 
this process to be carried out in the LGC utUi&lng data alre11dy avoU
able f'rOIIl the eM: pro8l'lliJIS. It is probably too late to provide thill 
capability in the AS·ro8 progrt���, wt lt ahould be a'fllilable tor AS-504 . 

DFS 'bnclolup ot 81'S : 
At onl'!• tl���P. there WilD ��� ooftlttdeJ'Ilt1on p:iven to deletin� th1• DPS backufl 
ot the SFS. Since procedw-ea lftlllt bto devdopecl maloling lar�c DF<J m..'\neuvero 
doe)led on the devdopment nt�ta. th11 proposal hnl bnen dropped . 

Descent guidance : . 

Another 11111jor progrnm chan� Vhlch baA been ur. ler cons ltlcrntlon in to 
aubatitute tor the cu�nt l.lmdlng slte targetinp: o. fuel Gllving approach 
rcre""'d to llS "rnnge �". l'n Tiev of' l't!cent develop!ll(!nts aosoe iated 
vi tt1 the LM spacecraft llftrd-. • this propoaal :I.e not conR idered a rcqu ire
ment at this time, snd ao the d�sc-ent guidance vtll proceed as i t  hao with
out clmnge . Howe•�r, snal;1s1s vill be carried out on tht! O&C propost!d 
modification to the descent pro� vhteh vould permit a range free optJon 
i f  thnt should become neeesGary at 110111e future ttnr. 'nlill optf nn will not 
be i ncluded in the AS-5� LM pmg2'!Ull unless till!@ an1t storage pcrmtt. A 
decillion on this matter probftbl,y need not be llllde for another four or ttve 
montha. 

Our lon11: a"'lited "Black htday" J'f'vicv at MIT i s  nov scheduled for Thurs• 
do.y, January 12, 1967. At thn.t time other modifications vUl pl'Obllbly bo "· 

11111de for storage reasons based en priori t7 and air.e or the various proe. 
eosorn and their options . It should be lots or tun. %111 let you know 
i f'  anything lntel't!stins happens . 

· -

Addrt!BIIf.'ea :  
(See attached liat ) 
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UNITED STATES GO\'f.KNMENT 

Memorandum 
l See ll"t 

• • nf/�puty Chit-f, Mtr.alon P111nnhw rullt 
Al'l8.1.11li 11 Divbl on 

. 
DATit: JAN 1 0 1967 

SliBJIECT� No speci!'l.l OJIIlr!Ccratt l'OIIIJlUtcr prognuu are to be developed f'or 

AS·20AB und A8·503 

• 
-· 

Th<' d<)l!l r. l  on hnn bf•cn mnd� hy th< · f,pollo Progrrun Mlmr,t:•r tltRt un l quo 

l!omputer Pl'tlgrnms nt·(.·�l nnt be de'lrt-lop<!d tor misllionn An-::'08B (LM) nnd 

AS·S03 (CM) . Ttlin clec > nion 'ilrl� h 'l'u�nt o\lout. due to r.oncrrn th11t 
f!ffort on thf!se prc•l�''rllllll woul<l nrt'l:>ct doV('lopmcnt Of the IM I  n li nP 

progrnmo , It l t• r.nrt•1t nly r.rn:> t : ·  t.• nt vl th nmncl'O\tn ot.hr.r nrt lonH t.n.llcn 
recently In r.upport. o!' t.hic ,.,.•, l v i t)' ;�uch ru1 1\Up,mcnting t.ha �trT utnff 

nrvl provt,llnP. u•hl l tl !'llllt1 r•u.-U i t. ;, .  r· for th i fl  work . 

An you t•�cnJJ., l.U'l' h'ltl hN•n rt I n:('·•n1 to tlf'l'<' .lOp n U.t p:t'(IP,rt\1!1 11\ l�upport 
or th� A!J.;·�,I!B tlltr.ll'tlfl l ·" mittr. t?n t.r> � flown if aome fn liure on 1\B-:x>t> 
p�clud!:!d rtyinl� the A::l·<'�,B rnit-.1 \ on 'o fllw•ttl'!d . It. WM to provide tht• 
cnpnblllty for tht! c rt" .. t.o l n H t � ll ;:e th<' oystcm cuch thttt i t  coulrl 
cnrry out n.n 'lnmntmert m,ut,.UV'!'l." :ot"'PJ.<:-nec b!laical.ly t qu tvrU.ent. to tlw.t 
p��tnn�.! fnr AS-;"06. The only n•ld i1.ion to the AS-m6 proGl'fl.ftl for AS-�'0813 
wan the ('rt}•,1h 11 l t.v or f":l't'orm lnr· rtn lnf:.t.t r,ht nlignr!lfmt of t.hr! pl•lt:l'orrn 
i•y th<> er..• w .  Alt.hou,�h MIT hnrc l.• ·t'n •l l rcct.(!d to ccrult" work on n untque 
A!l-;))1'\lJ !'l'Orrrun, they hnve �•e n �quc , t;(!(l to i�ntip,flt,c th« une ol' t.he 
AS-�6 prov.rnm wi thout chr:ttwc t'or t"c M.l -�5llB m1 c �t i on .  I feel there 1u 
" ,,OOtl chnncu th'lt by n com'tl lnn t l nn of' nJ"Jcilll. crew proccdtll'f'R nhcl 

n1::� h1 tnnc" rrom the •�round , technln!ll'!ll coulrl be develo� for !!1\rt'yi nf� 
out t.h t  n i"wlrup m.l r: 11 1 on vHh tlvlt pror,-l'!\111. 

I t  htlll bc•m .felt. tlroc1 l''lble to n<ld. thl"!C Cl!lpobilit'icG l i a tc>d oolow to the 
A3-�'0} CM pro,�r'llll o;p<•d f.l cBlJ..v for t.hc AS-503 mien ion. G lnc<l' th•: ochooule 
l mpnct tml; 1lllfli!Cf1J>t:tl'l.C tor the AS-258 lllinllion, d1"'et1on hntl been ntvcn. to 

l·IIT to d<JV<:!lop a uni qm> AS-�03 N">:mnncJ module Pl'Of.l'MI eonai�.t�1ng of the . 
l>M lc AS·�'OS T>l'OIW-\m t.tlt.h th,. followi n'J ttdclf'r.l! (a) aatronnut nt.?ering of 

the boonter ln tc! cnrth o1·H t ,  (� ) r.t/lrtl4nd!Mrlt And atar/horboh 11/lViga• 
t lon, nnd ( c )  'Jl,I � tecrJ n1� <:'If' Lh(· GIVD. Nov, bnned on a t'('V{cw lw t.M 

Apollo Promun 1'-hrlllp.r:!r, l t hfl:t hr.<'n concludf!d th.'lt tJte ovor-Bll Af'OllO 
fll'Oject vlU bcrn!fl t moro l>y n,� i n� thn AA-ro� Pl'CF.l'NII ni i r. ,  �ttT hnt> 
bet'n d ll'f!cte(t I n  lll!l!t1'1'tl"n<m vH.h t.ttln doel.nion. 

B1ty li.S. Stltoings &ntlr R�CJtl!rtrly on tht Pttyml/ Stltin.t?t Pldrt 
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For tbl!' ml.ke of cc•mplc t.�rM"!t:: , 1 l!ll�\ht point out the mt.lon•ul' tehhtd t.hc 
decio lons for tl�ue dclct lon!l . 

n)  It has �n concluded that utronaut steering or t.he boont�:.1• in 
no t  requ i red  for min 11ne Apollo. At so1111e later time, when sclwdule nntl 

storai(C pemit, it �MY 'be dr.11irnhl� to reconolder �h i s  rtddi tion. Ar,ree
lllt'nt 111\n been reached by all renponl!lible mne.ge��ent personnel, 'bo�h he1'(1 

at M3C and at Helldquru·tcrs , on th! n nub,lect. 

b) It l n  'felt thnt ad�qu'ltr. <'X}Ier l cncc nnd confi dence· mny be 011-
t.rt i ned in thP spncecmft mv h:ntion mode utili::in� star/l.JmdlliRTk nnd 1d.n.r/ 
hnrl:r.on ob::cl"VVltionn on AS-';n.i by !llerely mnking thf' obfle:rvationn "'" rr• -
viou::ly pl.llnned , 'Put not. prt>c• ·:·:,! ll,. them onbonrd except to include them 
on the downl ink for pont-n 1 .-ht: 'l!nl_vn I I' ,  

d Although �11111!! •·lew·nt :c r·f �tiC hn.w. 'been propo:: iur; t'.r� t. �<'r.man(l 

modu1e gu ldnnc� _nt.r·t•ri nlc of t�,,. ,:m would be pri:ne for the tnuH• ' unar 

l n,j�ction ('ILl ) mnMuv<:>r, t h"' 1"-o,·rn:n �Mgcl' emph,tr.i �•"\ thnl �.nl r. f :: 

not K:r.' s por: 1 t. I on , nn<t ru: '' J""' :,ul t. th•• only purpor.r� th.i '' pl•ogrl\111 <'auld 

prnVi•lf" Clll Af.-)C',l J n ll l•l\dmr ! "  t.he t'VI'tlt Ol' 1\ fn ilurc o r  t.tw f::.t turn 

gu lduneP. pr i or t.n t.h•· mnn••nV"" r. A·I"!Jll'\t.•• 11lternntc J>l'Or.c•l•lr<•t: arc nva t J  .• 

t\1llc for :ro�t-fl l p,h t. ru�\ lyrd rt col' � h•' r.p11rccrnft guldnucc r::v:: tems t.n <lPte r· 

mine tf l t could hnvc hnnrU.-.J tn t r. t11r.K propcrl_v i n  the nbtwnce of the 

1\C tulll. TLI f!U idnncc Jl!'np::rMt, 

I chOilld !'O int out H111t. H .  l t:: c••rr-·n tl.,y pltlfltl\'d to lncJwl<' th•· <'1\JIIIh i .H �  

t len d l :;cun aed i n  '1oth (b) nrrl ( d i n  tM AS-50h cornrnl'lnd toodule pror,T11m. 

Addrf!c.nt��s : 
(See nttnched lint) 
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·· • l'NlTED STATF.S OOVf.:Rl"'MtN"r 

lvlemorandum .. ' 
: s�• 11at 

• • J'M/Deputy Chief', Miulon !"lanni%11 IIJ1d 
A.n&J..yais D1'Y1111on 

.• . .  

. .  

c '  

This- :oote i s  to ini"orm �r,yone thl'lt t;ae AS-502 spsoecrat't eomputer 
progra!l ropes \fUl be �Mde predseJ :r tM al\llle as those t:Jr AS-501 . 
Spe�ifie!UJ.y, 1 t i n  MIT assembl,y Se>lari\Uil 55. You roM.U SolAriWil 54 
Yas cur originAl AS-501 A-n!lP.as .. , but 1 t vas necessary to make a 

1 moditieation in one of the rope !!XJ<!ctle� to eorrect a ecallng prt>blem . 

Cl ine rnuli!'r V(\8 givt'n t,h� r .. �Or.lr.'•·n<lll ticn to ·� it·eot Raytheon in 1\CCOrd
ance vlth thin on Jnnwu-y 6 ,  r.r.d i> i s  1ey Ulld'lrntnndi� that he 1nten<'led 
to have '&ytheon hc�in rop<' mMl'lil'l" t.l!rt' tor AEl-502 1Jrl:nediatel,y. He in
fo� me that the mnutl\eturP. or tl,- AS-SOl ropee "ill b1! com;pleted by 
about Jal1'.lel'y l�h . 

· 

Ad eire ueee 1 
(See attached list) 

... 
,: . ' .- . .... .. · ,, 
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P'M/�nr.cb Chitta · 
FM2/.T. r. Gib�on, Jr. · 

FM2/P. J. S'ttill . . FM2./L. A.  'ley . 
P'm3/J. R .  G\n'ley · 

. ' - .' • 
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l'ROAI 
• • FM/Dcputy Chief, Mission Plnnninp, and 

Annlysis Division 

DAn: : Ji\11 0 19&7 

SUBJECT: Uplink will be on IJ.f-4 

('A decision was made yeste1•day which I am surCl will m.'\ko a lot of peoJ>le 
happh ASPO haa f1 nn1Jy d�cided to r-qull' the !J.!-1� w i th n d { cl tnl u]'-
11nr. Obv1.ouBJy 1 tho nssoclutt.d computer progl'ants must be ocldcu to the, 
AS-�04 L!-1 program. I Mi:Utn'! that thl'se are thr. came as, thor;c developed 
i'or AS-208 nn•l should pre sent no nigni:f'icant problem, ·  

App..'1rently i t  i s  too lnte to equl}' the AS-�03 LM In this wny, but sin<'c 

we arE, ucine the AS-208 progrHJn for thnt mi s fl i on, thnt hns no lnrlucuce 

on our pror,rnmminc requirement s ,  Please take wht\tever nctlOI\ is uppl'o
prlotE' rccurdinc tcchni cttl direction to m:T. 

c c :  

CF/C. C,  Thom'\s 
CF?.4/c. A .  Jacobson 
EG/H. c. Duncnn 
F.G25/W. H .  lh�l'y 

EGh3/H. F. ,  !�1.-is 

J>Dh/A. Cohen 
FCh/n. F. Rrooks 
FL/J • B. Hrtll11!l�ck 

Fr-1/J. P. !r.'l.ycr 

Ff·!/C:. R, Huss 

ni/�!. v. Jcnlt :ns 
Fr-1?/P. J. Stull 

FM: l!WT : eta 

�-�-�·�·--- . 
Hovard W, Tit.dall, Jr. ... 
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