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LUM I NA RY IA (099 REV. 1) 

APOLLO 11 

TO 

LUMINARY 18 (116) 

'( APOLLO 12 

TO 

LUMINARY lC (131) 

APOLLO 13 
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SUMMARY OF LU/VII NARY 18 DEVELOP,\ 1ENT 

Establishment 01 a LU :Yd NARY 13 ; ,ssembly 

Release of tu \-·il~~ARY 18 (Rev. 116.l for 

Rope Man ufacture 

Comp! stio n 1Ji ,~,'1iss ion ' 'H ': Level 6 Test ing 

Total Number of PCR/PCNs .A.ccom plished in the 

LUl\·11 NA RY 1 B ( Rev. 116) Rel ease 

Total Number of Anoma[ies Fixr.=l in the 

LU MIN.tt.RY J 3 (Rev. 116) Release 

2 June 1969 

12 August 1969 

15 October 1969 

40 

25 

M.I.T. INSTRUMENTAT ION LA Ei ORATORY •C am bridge, Massachusetts• 2--2S37,Z• 12/(/J' 
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LU MINARY 18 PCR/PCNs IMPLEMENTED 

Affixed D UM PC NT. 

Variable I nsertion Computation. 

VGTIGs on CIA Downlist. 
- -Fix Constan~s for Plane'ary Ine rtia l Subroutine . . J.. µ 'I J J 

Improved R2 Mod el Timing. .;2..r% t;,t...,.._ .&. ••"' •'~, 

Leave Track Ena ble Set when R29 is Term inated. 

277 

279 

284 

773.2 

776.2 

779 

780 

781. 2 

791. 2 

798. 2 

801. 2 

802. 2 

Provide Pure RR Range, Range Rate and Ti me Lag during P20, P22, and P25. rJ '1 :~~.,..~ wN 

PIPA Bias Co mpen sation Scale. "-"JLY.,)l F": 
Do Not Allow a PRO CEED Respon se to V21, V22 or \/23. 

Re set GLOKFA!L in ROO. 

Make Bft.lLOUT Alarms Start wit h 3XXXX and POODOO Alarms with 2XXXX. 

Save Alarm Data afte r 11Error Rest". 

805 Don't Allow V66 on the Surface. c.M s v -:: l-M s v 
807. 2 Add Prese nt Ti me to P2 l. 

-,- ~']: ~ t 11 ~,._ ~:S 

812. 2 Resetting and Sett ing of the External V Flag. E .,.,_, T ,a FFoll.t: rt fJAL c.cMP 

I '·, G~
,· ... •,. 

1 ' 
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LU MINARY 18 PCR/PCNs IMPL:MENTED (Cont) 

814 (Rev.) Reduce Keystrokes Required to Cll ec!' and Approve LR Data. 
St " /v1()DI Fi R. C 3 TC) P~/l.. M rr S lc,TI ,Ji., I O /)I= A D 13 A /v D 
81:V Eliminate Undesirable LR Position Ala rms f rom Rl2. (L NY80) 1, ... ,, ~ A-i. '4 

PtA T v<, 3 € v JJ./ £. AF"rr: 12 LR. ,~c ~ t.R ol.l I 1-1 "u,, .. ~ c.. 61 y 
818 Permit Rejection of I ndiv i ua l N1e2su rement Incorporat ions in P20. 

S2 0 

823 

S~5.2 

826. 2 

82 7 

830 

831. 2 

832.2 

838 

83 9 

840 

841 

Eliminate Lighting of ALT Ligh t v,1 hen Low Scale Di screte is Absent. 

Delete P31 from LU MINA RY 18. 

Dis play Option 3 in P52/P54. 

Re~erSe P76 Display. 
,1 , ,'.., .:s t,c, t 1:J 7c,, "l f 

Add ZDOTD to Ascent-D escent Down list. DIA~ ~• v~,,. • r 

Supplementary ;\ STEER Modification. l<.4'.'flA. ,l,-.-c..J ~~ trt•k~ L......, L<1--~ w~.,,.I< 
U.hd" " (. e,.--t, .. ,• .., c... ,'~ '-u.."" ~--t,,-h,..c..r 

Lambe rt Overflow Protectio n. 

Def in e .4ctual Restt·iction s on Running R05. P• n 't L,'m,'t t;.b P:O"a.E'.s 
-- P'·8 s'fT $ Tb M-Aipa v l 1 llli 

Prevent RC S Jet on Lu naJ Surface (LNY 82). • Pll. o o" vc, /tJ ,o ro 'R.£R.dl 
c:l -.1-c:t.• J-O,O0D .ft c..h<'-"- 0 ,. p i:ll.11..0R...~ .... i 

Rlt' ... and LR Repo sition ing Rou tin es lmorovernents. ~ ' 
12.EP~lfl.S LW'/'l:L! e1 2... --..._ ~--2..3 AJ..-JcP..M PR.OJ 

Reduce Oscillat io n in ~ 4/~62-1 :1~Y
0
7J) E N•R..... 

PG ~~CS De rived Vehicle Attitu de Rufe on FOAi Error Need le. 
v , o I. ;l..J,-• F<-<..J.. I. s t.. AJ.. t: 12.., a .,/ ~c1ys s ~ l::s 

M iJOf5 ~ 11 -L~ cl I .t....J. 

M.l.T. INSTRU ME NTATION LA BO RAT ORY. Cam b rid g e, Ma ssachusetts. µ5) 7·1. Ll/ '1~ 
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LU MINA RY 1B PCR/PCNs IMPLEMENTED (Cont) 

842 

844 

8~5 

847 

848 

il\odificat ion of Criteria Used to Determine OAP Ph ase Plan Pa rabola 
Intercept. (LNY 78) D'="':L.uPE ~M"LL. J../f.AtT c...vc..1- 1: 3 AScu, _ 

iu,+E.t-,11:.VfiR. Dl~T(.;( SttJ~ A<-<.F-l.lER.. ltT /OIJ l-11=.:s 

De etio n of P38/P78 and P39/P7 9. '
1h t:,.h

_, ,,.~~J'oh , ~t'< ~ - , f o/'s<c. ':" 
'"'~com "" 

Do Not Turn on R29 cur ing P70/ P71. ( .., -
li'~E<-1.A.TIO'tJ TIME A/t;i:Ol=.D Y V ARI 1/J .S T(,7' 

Eli minate Possible Lockout of Pitchover from Pl2-' P70 and P?l. 
l' ~t,,,.011-c: ~-• AT1 ER.42.cll.. ('/AW) I-Ol-../LOL-1.1 

Prevent RR ECD U's from Stealing LGC Memory Cycles._ /4. f'cL.Ld 11 • 

853 ne strict V35 to POO. Dl~ABJ..F-s PIP.S 

854 

~855 

_ 856 

Provide a Flexible Method for Crew to Modify RLS. Al l,CJ 

Begin Reading LR Velocity as soon as Velocity Data Good Appears. 

Change 1502/1286 from POGO 00 is io BA I LOUTS. 

Provide CH 13ST.~L. Coding. (f3 y G Low Direction) --Sf LIT p u.L-sfF 

~~f ~ _,1 ~ 2~)_ ~, ' 
.'· __ . M.LT. INSTRUMENTATION LA BO RA TO RY •C amb ridge, Masrnchusetts . z_z.537 .5. lZ/'7'1 



ANOMALIES FIXED IN LUMINARY 18 

Errors in Fixed Constants (PCR 773. 2) 

RD RUSECK Bug R76. I 2. I l> 

D It I ,-.J .M,,t ~ Cr IE IJ.~ g_ Jt 7 10 ,J 
/JE6l6IBLE Foll. 6 

55 

58 

61 Restart Protection P20 and P22. 

.._ ...... ~~~ ~ ~:ll!Dl!llll~ O arui ez S.ele--.=.c...,_,.,._ 

-<. ~'~ -~U.~k•''":;:, ..,;,,tt;l,_ _ R._ '~- -__ 

'Tll.U jJ C,/. f.OA-Te I IJ ~ll.ll.O R. e .Pc.. 
t· R £a .,..,_.R.l 

_A F- P7 v·c, _'i -- _ ~ ., -~E____u;r_ s. __ 
,, F Le "'a D ; 

63 

64 

. 66 
-. ....~. 
. . :----.--- - ~ ----- _67 

68 

69 

71 

72 

73 

74 

76 

78 

P40 Recycle. I' ~ W6-, ft/ E. F 1t, L To ''- , r~ 4 R. /J E FcR. E ~ & ~ IF< 
E~Tll Gk-cM PR.~ M~Y ct Al.isl: /MNEDIAT'~ ,HT" 

Restart in P63. ,•, ~b ~~ .s- -fc:: L&£ w4 1.c.L p F~ tl. ro ,z- rP - c. R."tr1,v 
R04 Erasable Conflict with R65. · £/l.~S~SI-.£ (:)v,~11., 1...,ty woll.ftt.. ~R..cuwo 

P.i.1-
. . 

. Make ATTSTALL 1210 into BAILOUT Instead of P ODOO. ~, F T wb P IUtA _ (: AJ.L 

P57 IMU Compensation Conflict. 

Coding Error, Downward Jet Fi ring. .o.r 

Ii. "I-CM ,C IJ U 
&\/R..o roA~C,(£ - Rl=PD ,:,.r7 

,s o.P .fc..c. ... I 
'4 ~-, .. FF IE:< T F- D . 

P22 Tunar Surface Navigation. £1-t,. .... ,,..J~J Vt=ll..8.5 &-1v/E \AJ~o~~ .Aµr 
-re .f.::2.3 ~ ll Pit£- £ rt, s Tott.~~ I,.,.,. ~ ll.k u~~D 

511 Alarm after V32E. ~ws,.p a1t..oc. ,- u a - -....,,a'{ qllS 1A.Jr 
r l ~ I:: \/Vo I( It. A R.o4. ~p 

Correct Location of V06N61. V l;z R.Es P~t.J$E' rtJ 0 ~ t:, t3i!rss-f..c:I ,o,.,_&,..., 
,,:;, ...JE /J & I tJE FA,,_ Rec....,., JJE - /l..~S'/~Llt 

PS- 7 St.t JJ1 EAA.T~ ,,ooJ.1 c. r- .- P,3 Erasable Conflict. 
I 

Wrong Erasable in Pinball. P• C. 12 J AJ... T u f' IJ AT£ D ~ IJJ. y -'-- .s E c. 
Non-zero Attitude Errors near Orbit Insertion (PCR 842) 

Df, P LIM IT C:: Ve. I.. E IJ IS7 Ac<//aL 

M.I.T. INSTRUMENTATION LABORATORY • Cambridge Massachusetts• '2.2.S37•(,, • 12./G~ 
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ANOMALIES FIXED IN LUMINARY 1B (Cont) 

79 

80 

81 

82 

87 

88 

89 

90 

91 

Crossplane Vertical Oscillations du ring P64/P65. (PCR 840) 

V63E with LR Power Off Causes Improper RADMODES BIT 6 (PCR 817) 
,t..>sr 

Erasables Shared between Radar Tasks and Jobs. n1 L ,t It 
V 1-f / #J .., .:1.., ~ O t, +- •" ~~ ..v 1 

Max DB only when P68 Running (PCR 838). 11 'rll ~ll. R..~ R.oC-<TI µtu 
Pao re 2 s«41 PAP 

Coding Error in P22. 6-scP c.ctJFLtc, -r-: d~~a 
S vJ r 6 fTVY--. 

Landing Radar Repositioning Routine is Not ~fs a Protected. <: g&.As., J V;l..f ~ I 
3'-1:.a.'?E 3-,-,.-,-,E / v:z..r f.J'1 E /c'?E, 

Backwards lnteg ation can Occur in P27. lt~"~,_0 ,. JoaoE 0£ 
vq, To s7oP 

V9l~iDisplay erwritten byVg_6~~, Display. 00 ~~A,,., ,=-o~ FAIi.. F'RoM 

CDU Fail Progra Alarm in P20 When Not an Alarm Condition '' e:,. l"a t= rP 
. P .=2.0 · fA .Jc WI.,(. AJ.. '- f J..t,c. I< o}J - Uc IJ 1?- D () 

------- -

.,. 

--==---­
M.I.T. INSTRUMENTATION LABORATOR • Cambridge, Massachusetts• 2-2531·7 • 12./'11 -
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ANOMALIES REMAINING IN LUMINARY 18 

LNY 12 

LNY31 

LNY 75 

LNY 92 

L-18-01 

L-1B-02 

L-18-03 

-L.;l B-04 

L-lB-05 
< 

L- lB-09 

L-lB-10 .. 

V06 Flashing during V97 NXX. 

Use of V30 and 31 

• I 

Radar Self Test Rou.tine. "q .,_ 'l~ 5,AMf'LI£ RR Tw.Jl '- e R.Arfl~I{ 
, -rH-AIJ (;..~ TO Lil.. 

V41 and V42 do not Perform ccs NEWJOB before Final Displa. ll.E'/ /1...L:SI! /,l E4"~~= ,o Sil. tJ~ ut'v '"'• C. DI J 
Selection of P22 Before CSM is with in RR Coverage. J'" 

30 
Ai ARM'\ cl. ,'-s p 1 • y 

R29 Will Not Achieve RR Lock-On. P, ~ Dow 'Z- usE "' 0 1{'< '1R.ou tJP 
~ &.,c,l!'l1ta,-t sftJFT c.oMP 

Quantity Coeffr-Discrepency when lVACCQ and lJACCR are equal. Lo3£ . iZ ~irs 
·· (.. • fil 1' Clo'-

--·-- · lliJllfaj Descent- -SwUchiqg RR Mode into LGC and Out Disables Meter. i -POltJ r-E I( 
•- : __ ,-: . . -· ----.. - _ ·. VliiL '-OST 

R_60 Mode 11 Attitude· Errors- Placed in fDAI -Needles Before Desi red Attitude. ,.., ~£ oLs $ 

~E'-T t R ~El--0 · v" Mt' 
Restart du ring Rl2 Restart, May be Incorrect. JfJ(oo .ft wottw.,. c. A• Er 

Rate and Attitude Overshoot After ACA is Returned to Detenl MA'/ E wrE a A,.. T ~ 
; 

~ 

-.-.;;;;;;i;::~~iiii.iiii,;.......,..;;;;;;;a;;~~ ..... ;.,;;.;;= ---~ ..... ---~---~ ·-i-erminal Mass Error. - RATHE"II.. TH.-A#J PA/A ~-ATES FIO L-lB-11; . · T . -:2.. Go- 1&.s ,'tt •u..'-'-1-ar"t.-t trt-.s- c.ofol"lp..._t,.-~.b" 
' - .,/.,,,, ,,... s £' ,l_V_j C. • Cl. - =. -

/ 

M.I.T. INSTRUMENTATION LABORATORY • Cambridge, Massachusetts• ').2.'S37·b • 12/,1 
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SUMMARY OF LUMINARY IC DEVELOPMENT 

ESTABLISHMENT OF A LUMINARY IC ASSEMBLY.- ;- :~·-:-~. 8-15-69 

RELEASE OF LUMINARY IC (REVISION 130) FOR ROPE 

MANUFACTURE. 

RE-RELEASE OF LUMINARY IC (REVIS ION 131) FOR . 
ROPE MANUFACTURE. 

TOTAL NU MBER OF PCN/PCR's ACCOMPLISHED 

IN THE LU MINARY IC ASSEMBLY. 

~..aif F ANO~Al_l ES FJXED IN THE~~~~--. 

LUMINARY 1C ASSEMBLY. 

= 

11-5-69 

12-3-69 

12 

10 

--- -- -- . 

M.I.T. INSTRUMENTATION LABORATORY •Cambridge, Massachusetts• 2253?•1 • 1'2./'9 
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LUMINARY IC PCN/PCR's IMPLEMENTED 

285 

806.2 

846 (Rev. 1) 

863.2 

882 

893 

895 
-
936.2 

943 

968 
971 
' 

Remove check of auto throttle discrete. p t=" J. E.,. £" P te "l 
-/. DIJ Al Cf 2. 6- T c. 

Allow NO? to address output channels. tr,io T"E.sT,w~ : 

More accurate DELTA-T TAIL-OFF for P70. 

P76 set NODO flag. . Ru, f'J c... M s v ,, ,= VJ 7 roo sccfJ 

Replace VHORlZ with something better. 't ,= o ,z. ~ "R.. P ~ xi Jt, x F"P.s 
. •-'_ J_ 71/6 t-

Abort_ Flagb1t. ➔ L. tv \/ 13 I J, ,<, "~ ~ I<~ lo, 

V59E allow use of LR in position #2 in P63. e ,.i A-liLE pu,t,,..,<, ,ti/£_:(:, 

lnitializeV90timetoTIG. C/21:"'-' two,.,-'T 111.vE ro 1..tJA.P 

Velocity reasonabilitytesl :: ?. __ J- ,...: ps TD t:R-,..s-A 13LE--

LPD Bias. V ,iLu Es I i.J 1=;,v,s A Bl.. IE . : 2 E,V7~k -

Chan~e fixed memory constant !APS) DELTA-TTAIL-OFF~ I 3 /,,.J.,.-

~==~::::::::::;::;::;;i:::;::=r,,;;;:-~72~ --~~~-~;;;;:::;.':1/"=.-,=:D'?lis=p•lar-y ~-po.-,.,la r1ti of s ighti rig angle difference in R-54. 
. 1 . . . 

I 

, . 

><· V . I~ F- JI='- r 
Pe6 J..ot..K.cu...r 

-=--~ 
--

MI.T. INSTRUMENTATION lABORATORY • Cambridge, Massachusetts • 2-Z S"3?·10. 12 ;,, ' 
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ANOMALIES FIXED IN LUMINARY lC 

LNY 75 

LNY C/2 

L-18-01 

L-18-CJl 

L-18-03 

L-18-04 

L-18-05 

: 

L-18-09 

L-18-10 

~-lC-02 

Radar Self Test Routine. 

V41 and V42 do not Perform CCS NEWJOB Before Final Display. 

Selection of P22 Before CSM is With i'n RR Coverage. 

R29 wi II not Achieve RR Lock-on. 

Quantity Coeffr Discrepency when lVACCQ and lJACCR are Equal. 

During Descent Switching RR Mode into LGC and Out Disables Meter. 

R60 Mode 11 Attitude Errors Placed in FDAI Needles Before 
Desired Attitude. 

i 121< REAP 
Restart Du ring Rl2-..IIIIIIP May be Incorrect. 

Rate and Attitude Overshoot After ACA is Returned to Detent. 

For E~rly Aborts from PD I, Locations of a VAC Area are Destroyed. 1..µ '/ 1 3 I 
~~~~~- - ~~,,.....,,, .,» - "':" ~ ... - -,.-;;;:-~ .;:------ ~ - - • • - ;;;;.,...,-...;i ,.,. - -- • ,;.. -

? 
~ . . 

-­=---=--
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ANOMALIES REMAINING IN LUMINARY IC 

L-18-11 

L-lC-01 

L-lC-03 

. .. 

Terminal Mass Error. 

Delta V May be Subtracted Twice from VG Following a Restart. P J../ 0 - t.Jo 1 

If a V59E is Used to Reposition the LR Antenna to Position Z at 
Anytime other Than Powered Descent in P63, The Return From 
Repo~itioning Will Be Incorrect. , 

i De~ T U$E -v J-c, 1JTH/£R.. 
T#I-AIJ JJU~/J,JI, PowER.F-D DESc~ 

- . . - -- AFF 

I :: 

-.. 

,- ,,. - -
.t 

;f 

I --
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