
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































6l>/ 
AP!"JLLQ CJM PUTF P CHEC KLIST INTERFACE 

PHTillLIZ E F;:tA SA C'.L" DY-I P VIA Jl"JwNL! N< E)( TF \Jf)ED VHo ( V74J LOGT:: PE V 04 0 5/28/68 

PURP OSE': ( _l) TD )tl"1P .1\ LL ': I GHT HM1!KS rJF ElBSi\BLE "IE.,JR\' VI A DJ '1NLINK. 

Ill THE PRl"J CFSS IS SELECTED BY DS KY ENT RY. 

PR n G 
corn 

12) THE pqoci:: ss MAY RF SEL EC TED ONLY WHEN NO OTHfq VERB IS ACTIVE. 

(3) 4, z, nR l C!"JMPLETE DUMPS MAY BE CALLED BY TH F AS TP DNAU T BY LOADING ? 0 000, 10000, OR 04000 
qESPE::TIVELY TN LJCATTJ\J !DUMP : NT). 3E DJ\J E BEF ORE )q AFTEq KEYING V7,E. 

141 THE DUMP OF EACH IS PRECEEJED AN I D dJR D, SV\JCH BITS, ECADR A\ID TIME. 

{5) THE E BANKS AR E DUMPE D l\I ORDER, STARTING E BANK ZERO. 

161 THE TI ME FOR 4 COMPLETE bUM PS IS 63. 2 SE :D ND S. 

L GC 

START CREW l\JITIATED 
DOWNLINK 
DUMP 

TS AN-OTHER- ':( Tl= \Jr) FO 
ACTIVE? 

• ·\I • y 

l N iJO R 
ER 'I LA MD 

G"l.OU\JD CR EW 

KEY l\I V74E 

SPECIFY 
ni= DJMPS F'f 
LUAOI'J:; Hf F OJR 
H!SH lF 
L(l CATI JIJ f'J'.'l:>("IJ T 

V21 IJJ 1 !' 
XXX x= 
)()()'.)) 

CHEC'<LlST TIME 

V74i SUNDANCE 

__./ 

TOTAL 
THIE 

_11,0 



i' X TT 

++ 
+04 SET EXTf~ I EJ VERG 
+04 ACTIVITY INTERLnCK 
++ ------------------- -

50'1-

T ER M I ~ QTE CU{ RC\JT 
i:'C'4N L I ST 

SET E BANK CJU~T~ R , 

WORfl ~ClU NTFR, AND 
f) U .~P COUNTEP =ri 

INITIALIZE E BANK 
DUMP . DUMP IJ, SYNCH 
BITS, ECADR AND 
TIMEl. 

OUMP E BA\JK 

INCREMENT E flANK 
COUNT ER AND SET WORfl 
COUNTER =O. 

XX - 21) FJ ;: 4 ·1c J~P :; 

I Q " G'< 2 JUVPS 
0 4 ~] :l l i)L' Vi D 

FXI T 

'-

V 7 4 i 5 l!'rnANCE 

V74/SUNOANCE 

1no 

#40 · 

#50 

#bO 

f7C 

) 



60..3 

Al l 8 3ANK S DJ~DFO? 

. 'J • y 

Jr.JCR[MFN T f)lJ"\D UHl ­
NTER AND SE T f RANK 
CllUN TER = 0 

DIJ'1P C OUNT ER = 
P E:!U lR ED rJUMP C.'JUNT 
( DUMPCN T l? 

. 'l • y 

RESTORE I N TE'l. PIJP T ED 
DClWN LIST 

RE SE T EX TENDED V ERB 
AC TIVI TY I NTERLOCK 

"" XI T 

CHA\JG E CONTF!OL Nll TE S 

LOG I C REV I S I ON 04 PCN- MJ T- 12? 

\ 
'--

V74/SlJNOANCE 

# 80 

# 90 

#100 

1110 

#120 
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_. _; 

S-DS 

·~ " O LLO [ P" " ll TCP LJ'.;T: U< El ~ LIST I NTERFA:f 

MI I\! P~IJI•: J 'P t IL sr '·F)f_)F FX T ~MJ F :J v F'< b (;/ 7':>) LOGIC Rf V 0 3 Ol/?.9/68 

PURf> [1 SE : ( l l T 'J :O: i'2•1» Lfc T H ~ '1f \! P~" M I '°PlJ LS E M'Jilf O'° T-ff OM'. 

ASS L'M P T! O ~S : (1 l T (l :' BT\! '~ T H~ J!\J l ''IU '•1 J"! PJLSE ·"Yl f, Tl-iE :;J J'.) :JH S ;J !T[l-1 'lllST Go AT PS'lS llNI) PH: 'DDE CO\JTRflL SWITCH l\T ATT 
l-' '.1U). 

12) THE "'. I N ! Ml! M ! '!P ULSE "JD E 'fl!LL ~ F.M l\l 'J F '~A B L ED 11\! TIL CANC:ELLED ~y R ATE 'I OOF SELECTION (SEE V77l OR II FRESH STAH. 

PP [1 G 
CO"J T 

(3) THE PROCESS IS (DE W SE L:CTED RY DSKY ENTR Y. 

(4) THE PROCESS ..,A Y BE SELfCTED AT l\ NY TI ME. 

L GC 

START CRE~ l'JITIATE D 
MINIMUM !~PULSE 'IOD E 
SELECT ION 

SET MT NIM'.J M !f~<> : JLS E 
AC~ M'.)[)F ::L .~; 

FX IT 

GD. QlJ\JD CRcW 

CR 
PQ ~ ~ M 
SF ::Til'J 

KEY I'J V7f>F 

CHECKLIST TIME TOTAL 
TI"IE 

#10 

#20 
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' 

.be:>? 
APOLLO COMPUTER LJGIC CHECK LIST INTERFA:E 

RATE COM~A'.JD EXTE~DED VERB (V77) LOGIC REV 0 3 01/2 9168 

PURP OSE : Ill TO ENABLE THE RA TE COM MAND MOJE OF THE JAP. 

12) TO SET DESIR ED cnu ANGLES EQUAL TO ACTUAL COJ A~GLES. 

ASSU MP TIO NS : (1) .TO JBTATN THE RA TE COMMAND MODE, THE GU!) : J'.JT SWITCH MUST BE AT PGNS A'.JO THE MOJ E co•TROL SWITCH AT ATT HOLO. 

PROG 
CONT 

121 THE RA TE COMMAND MODE WILL REMA I N ENABLED J~TIL C&NCELLED BY MI'.JIMUM IMPULSE MODE SELECTIJ~ !SEE V761. 

(31 THE PROCESS IS CRE\i SELECTED BY DSKY ENTRY . 

141 THE ~RJCESS MAY BE SELECTED AN'f TIME. 

LGC 

START CREW I'l ITIATED 
RATE COMMAND MODE 
SELECTIO N 

RES ET MINIMUM IM ­
PlJLSf AU.. MO JE FLAG 

SET DESIRED :DJ 
ANGLES = CUR~E'.JT 
COU ANG LES 

GROU'.JD CREW 

CREW 
PRO:; HM 
SELE:TIJ'l 

KEY IN V77E 

CHECKLIST TIME 

V77 /SUNOANCE 

TOTAL 
TIME 

110 

120 

130 
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6c:?/ 

PUR PflSE: 

APOLLO CO MPUTER LJ GT: CHECKLIST INTERFACE 

ENABLE W MA TRIX INITIALIZATION EXTE NJED 
VERB (V93) 

L OGI : 

(1) TO ~FQUEST REINIT IALIZ ATI ON OF THE RFNDE ZVJ US W MATRIX. 

' _) 

'(EV 02 01119/68 

ASSC MPTIONS: Ill THIS PROCESS RE SFTS THE RENDWFL~G I ND ICATIN G THOT THf RENDEZVJUS ~ "IATRIX IS NOT VALID ANO MUST BE REINITIALIZED 
BEFnRE BEING llSED . T~ E REND ~ FLAG IS AllTnMATT:ALLY SET =JLLOWING w ~AT~IX INITIAL!ZATIJN JR RE!\IITIAL!lATIQN. 

PR OG 
CON T 

(2) THE PROCESS IS CREW SELECTED BV nsKY ENTRY. 

(31 THIS ~ROCESS ~AY BE SELECTED AT AN Y TIME. 

L GC 

START CREW INITIATED 
RE ND EZVOUS W MATRIX 
INITIALIZATIJN 

RES ET RENflWFLAG 

EXIT 

GROU\ID CREW 

C~EW 

PRJGO(A"I 
SELECT IJ\I 

KEY IN VBE 

CHECKLIST TIME TOTAL 
TIME 

HO 

1 20 
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'--' 

<!J-1 / 
:wnu_o CnM»llTfK L 1 '.;] c r ·~1C<L ! ST PJTERFA~i: 

rxrr ~ 1 Fr 1 v ~ 0 ·1 1:. LOGIC 

P URI'~! SC:: ( 1 l T C1 ''R1VldF. .~ '1rf,\i) 1F Sll~"F~01NC <:THI: VF~T0~ l\J T F'';R/\T IO'l. 

Q F: v ::JJ 05/28/$8 

~ 

\ 
_/ 

ASSl i\APT lJ'~S: ( 1) T F PiE ClJf\STHi ~ l'HEGDAT l'.JllJ RJUT ! ''!IC IS ! \J JP~< AT l J", l T IS TER ,'11 Nl\TE O AT THI: c\JD 1F THE ::UR'lE:l\JT f !ME STEP. 

PRCJG 
Cf1~'T 

(? l Tr f' C!JR'l.E"lT " ~[lHA '~ IS TE'< Ml NA TEO 

(3) TYE: L'.;C IDLI\JG PRnGRA'~ !"00) IS ACTIVATED. 

!41 THE FIRST 001 5TATF VFCTJQ. TEST IS 5 YPASS~J SJ T~AT \JO STATE VECT1R INTEGRATIOl\J JCCJRS FJR TEN MINUTES, UN LESS A 
NEW P~nG,AM IS SFLFCTFD. 

15) THIS QOIJTINF DlFS l\JOT MA!l\JTAIN STAT E VECTJR SY\JC H ~Jl\JIZATIJ\J THE,EF OQ. ~ !NCOR~E:T ~ MATRIX E X T ~APOLATI ON MAY 
RESULT . 

LGC 

START STATE VECT QR 
TERMINATION ROJTINE. 

SE T QU TT FLA::; 

GO TO I DLING PP OGRAM 
(PQO) VIA RO JT!NE 
(DOO) 

G'<JJ\JD C~EW 

.:<Et-I 

.E XTE\JDE:) 
• VE~ !3 
.S ELE ~T I J \J 

KEY I N V9$f 

CHECKLIST TIM E 

1196/SUNDAN::E 

TOTAL 
TI ME 

no 

J 2 0 
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513 
:\ P0LLO cn~<D ! JTFR LJG!= l.-iU<:L!ST I NTE'Fll::E 

r 1~ : l c ~ ~.'i 1 r; ;..., L P ;-, u r r , :-: -. ~ · r: f u o 1 1 L Qr; T:: QEV OJ 0 4/ll>/h'l 

PU RPL. SE: (11 1T f' !'JV!DF " ·'> \i 1.!M_ CAPlli"1LT TY JF ;HANG! :'JG FLV wJf) GIT5. 

ASSl ' ;.~P T! m.1 s : (l l THIS p~--icr:n1 1 ;::;: (f\'4 Br Pf:=!<=n~"1ED l\T A'JY THE. 

( 2 l TH I s p R n r. r= C) i '" ;: J s \j n T R E s T R I CT E f") T (l FL 4 G "J < ., s r u T u N .., r. ') l c y {\ 'l y L r=:; l T I '-I ATE E q A s A P, LE L 0 = A T I J ~ • 

DES:Ol!PT!CN : lll \JOU\J ~! LL R~ LnAn~D RY STANJARIJ PINBALL r~=H~!CJfS,t=.G. V25 ~7E 

12) Nnu~ 7 IS A T H~FE CO~DONEN T OCTAL NOUN Wlf-i T-iE •[LLOW!NG DEFINITTON. 

:n = f:Cl\['P rF A•! ER4 Sl\'3LE L'lCATION (~. c: . r:i R rLl\GWOR 1) 8 ~ 1 = 104). 

P,? = 1·0 r-: F!VF lf:T,\, L DI GITS PEDRE SF\JT! \J'; l'JTS JN TH<= wO'<D TO Bf SFT 
( c • :; • .? Cl n I S i' I T 'l ) • 

. o 3 ~~C J - Zr'<n ( ('>'. rrJ,!\J - Blt.N< l ! \JO!C6 T'.:S 6 

~K ~ L !\JK ! !\JD!CA TES·~ ). 
- ' 

JS TJ B~ SET INTJ ~IT POSITIONS SPFCTFTFO IN R2. ZERO 

l5) .:.s ·I .\ ~XA"lPI ~ . Sf:' TT ING JF RIT S l, 3 l\N) U TJ 
\.' 2 :>~ .1 7l 

I~ FLl\GWORJ R REOUIR ES THE FOLLJ~!NG SEOJE NCE: 

)('L> 

1 ()(1(15 F 

1 " 

SFTTl!\JG TH F S4ME HITS TO n RE~U l~ES THE s ~~UF~CF : 

CH l\'-,r.E CON T0 lJ t. · NOTES. 
LO G!: R"'V no ?CR - 7q 

V25N7E 
104F 

l000 5 F 
OE 

I 

J 
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a"ft 
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"--"' 

ftP CLLr COl'PUTE 0 L0GIC CHFCKLIST INTEPFACf 

4.5 THIS LIST REPRESENTS T~ E VERBS USEC II\ PROGRAM SUNCANCE . 

4.5.l REGULAR VER2S 

00 NCT IN USE 

01 DISPLAY OCTAL CCM P l IN Rl 

02 DISPLAY OCTAL CO"'P 2 IN Rl 

03 DISPLAY CCTAL CC,, F 3 IN Dl 

04 DISPLAY OCTAL CCMC 1,2 rN Rl,R 2 

05 DISPLAY OCTAL CCMP 1,2,3 If\ Pl , R2,R3 

06 D !SPLAY DEC Il'AL II\ Rl CR Rl,R2 CR Rl,R2,D3 

07 DISPLAY CP DECIMAL IN Rl,P2 <TEST Of\LYl 

08 SPARE 

09 SPARE 

10 SPARE 

11 MCNITCR CCTAL CCMP I I I\ fl 1 

12 MCNITOR OCTAL CCMP 2 I Iii 0 l 

13 MCNlTCR OCTAL CCMF 3 I I\ "l 

14 MCNITCP OCTAL CC"P 1,2 [I\ RI, R 2 

15 "'CNITCR OCTAL CCl'F 1,2,3 H Pl,P2 ,P3 

16 l'l(N!TOR DECIMAL IN Rl QR Dl,R2 CR Rl,R2,"3 

17 MCN!TOP OP CECIMfl l 'l R l, R 2 (TEST ONLYI (GRD USEI 

18 SFAP.F 

19 SPAR" 

20 SPA RE 

21 LC.~" [ i1 ""CNF:NT l !~ : Tr1 p l 

72 Lrnc r0upr~F~T ? p· t Tri r. 7 

Pi:V 06 01/17/69 

V"'<f'C::/SUND!I\! rr 



VFRAS/SUNCAlllCE 

23 LCAO CQ1'PCNENT 3 !NTO R3 

24 LCAD COMPCNENT 1,2 INTO Pl,P2 

25 LCAD COMPONENT 1,2,3 INTO Rl,R2,R3 

26 SPARE 

27 DISPLAY FIXED MEMORY I GRC LSEI 

28 SPARE 

29 SPARE 

30 REQUEST EXECUTIVE IGR C USE) 

31 REQUEST WAITLIST IGRO USEl 

32 RECYCLE 

33 PROCEED 

3't TERMINATE 

35 TEST LIGHTS 

36 REQUEST FRESH START 

37 CrANGE PROGRAM 

38 SPARE 

39 SPARE 

4.5.2 EXTENCEC VERBS CALLABLE IN PROGRAM 
(Cl - CALLABLE WITH ANOTHER EXTE ND ED VERB TN USE. 

40 ZERO COU !SPECIFY N20 OR N721 IC I All 

41 COARSE ALIGN COU !SPECIFY N20 CR N72l ALL !S EE V41 DESCRIPTTONI 

42 FINE ALIGN IMU ALL 

43 LCAD FDAI ERPOQ NEFCLES (TEST ONLYI 00 

44 TERMINATE CCNTINLCUS DESIGNATE (Cl All 

45 DISPLAY W- MATPJX PMS ERP\P~ ALL 

46 SPARF 

47 INITIALIH AGS IR47l ALL 

48 LCAO cap CAT~ ( QOll II l L 

Vf PAS/SUNOAN(F 

;(#.;.. ( :.>1w) 

'--" ) 



,('fJ ( 6"17) 

49 SlAPT CREW CEFl"'FC ~ANfUVE~ (Rt?l 

50 PLEASE PERFOPll 

51 SPARE 

52 llARK X- RETICLE 

53 MARK Y- RETICLE 

54 MARK X CR Y- RET!Clf 

55 I"'CRE"ENT LGC Tl"E ICECI~ALI 

56 TER~INATE TRACKING (P20 IN[ oz~l ( c) 

57 SFARE 

58 SPARE 

59 SPARE 

++ 60 DISPLAY CAP FOLLC~ING ATTITUDE EQRQPS ([) 
+ 
+ 61 CCMMAND LR TC POSITICN 2 
+ 
+ 62 START RR /LR SELF HST (R04 l 
+ 
+ 
++ 

63 DISPLAY TCTAL ATTTTUCE ERRCRS ~IT~ Rf~PECT TO N22 
PCR - 164 1 EDIT 

64 SPARE 
++ 
+65 DISABLE U, V Jt:TS OURl"'G CSll CCCl<EC BUPNS 
++ PCN - 4!'13 

66 SET LM STATE VECTC' INTO cs~ STATE VFCTCR 

67 SPARf 

68 SPARE 

69 RESTART 

70 UPDATE LIFTCFF Til'f (P27l 

71 U"'IVEPSAL UPCATE- PLCCK ACP (D27l 

72 U"'IVFPSf\L UPCATE - ~!~GLF ec~ (P27l 

73 lJPOf\TF LGC Tllll= fCCT/\Ll fP?71 

74 IN! TI Al I ZF Et1ASAFLF r.u11p v '" crWl\L!l\I( 
++ 
+ 15 ENflRLF u, v JFTS CU"'l"-G rs~ rr(KF[ P!JP'JS 
++ P[~ ' -481 

( c) 

(() 

(() 

IC I 

.....__,, 

VfP'lS/SlJNOA"'ICF 

00 

NCNF 

NONE 

NONE 

"JONF 

All 

20, 25 

All 

All 

<SEF R04 OESCRIPTIONI 

([) All 

All 

All 

Ill L 

00 

00 

00 

00 

flt l 

fl l L 

VF«~ C::/ C::UNCANC F 



VFP'IS/SU"ICANrE= 

76 ~INI~UM !MPULSF CCM~A~C ~CCF (CI A.L l 

77 R~TE COM~ANC ANC ATTITUCE ~CLC MCOE (Cl All 

78 START LR SPURIOUS TEST (R77) ILL 

7q STOP LR SPURTOUS TEST (R77) IC l ALL 

80 UPDATE LM STATE VECTOR cc) !\LL EXCEPT P32 

81 UPDATE CSM STATE VECTOR (C) ALL FXCFPT R 32 

82 REQUEST ORBIT PARAM DISPLAY (R~Ol ALL 

83 REQUEST RENO PARAM DISPLAY CR31 l ALL 

84 START TARGET DELTA V CR321 ALL 

85 SPARE 

86 SPARE 

87 SPARF. 

88 SPARE 

89 START REND FINAL ATTITUDE ~ANEUVER IR631 00 

90 REQUEST RENC CUT CF PLANE CISFLAY IR361 ALL 

91 BANKSUM 00 

92 START !MU PERFORMANCE TESTS IGRC LSEI 00 

q3 ENABLE W MATRIX INITIALIZATION IC.I All 

q4 SPARE 

95 NC UPDAT E OF EITHER STATE ~ECTCR IC I ALL 

96 TERMINATE STATE VECTOR IHEGRHIO (( l ALL 

97 SPARE 

oa SPARE 

qq ENABL E ENGINE IGNITIO~ NONI' 

.J.'i'f ! !;11) 
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(51'1) 

'-" _) 

APCLLC fCMPUTEP LOGIC fHFC¥LIST INTERFAC~ 

4.6 THIS LIST REPRESENTS THE NfUNS USEC IN PROGRA M SUNCANCE. 

00 NCT IN USE 

01 SPECIFY ADCRESS I FRACI 

02 SFECJFV ADDRESS l~HCLEl 

03 SPECIFY ADDRESS (CEGREEl 

04 SFARf 

05 ANGULAP ERR OR/CIFFEPENCF 

06 CPTI CN COCE 

07 FLAG~CRC CPFPtTOR 

08 ALARM DATA 

Ill 

(l) 

( L l 

IL l 

FC ~CR 
PIT ID 
/IC T !Of\ 

.YXXXX FRAC 

.XXXXX FRAC 

.XXXXX FRAC 

xx xx x. INTEG 
xxxxx. INTEG 
xxxxx. INTEG 

XXX.XX DEG 
XXX.XX DEG 
XXX. XX DEG 

XXX.XX DEG 

CCT 
CCT 

OCT 
OCT 
CCT 

CCT 
CCT 
CCT 

R FV 07 Ol/17/6g 

CALLABLE PJ: 

CODE: 
Ill - NOUNS WHICH MAY PE LQAryED IN LGC 

* - ALSO P40, P4l, P42 OR P52 IF SELECTED 
IN SEQUENCE AFTFR THIS PRETHRUST 
PROGRAM 

P201L280+l - INDICATES NOUN MAY PE CALLED 
IN P20 AFTER LINE COUNT #180 
!APPROX) AND IN ANY SUB­
SEQUENT PROGRAM UNTIL 
RECALCULATED. 

(W R30l - WITH, OR BY MEANS OF, 
ROlJTINF 30 

POOIR62l - NOUN MAY BE CALLED IN POO 
DURING ROUTIN~ 62 

All 

ALL 

ALL 

NCNF 

NONF 

All 

'JOUNS/SIJN!111NCF 



09 ALARI' CCDES CCT 
OCT 
OCT 

10 C~ANNEL TC BE SPECIFIEC (L-EXCEPT C~Afl'NEL 7) CCT 

11 SPARE 

12 SPARE 

13 SPARE 

14 C~ECKLIST (USED INTERNALLY BY EXTEfl'CEC xxxxx. 
VERBS CNLYl 
(N2~ 15 PASTEC AFTFR DISPLAY! 

15 I~CRE~ENT ACCRESS (l-W NC1,N02,NO~,Nl0l OCT 

16 TJ!o'E CF EVENT !USED BY EXTENDEC VERBS Cfl'LVl OOXXX " HRS 
( ll OOOXX. '1 IN 

OXX. XX SEC 

17 SPARE 

18 DESIRED AUTO MANEUVER FDA! BALL A~GLES (L) P xxx. XX DEG 

19 BYPASS ATTITUCE TRIM l'AN EUV EP Ill 
(DESIRED FCAI ~All ANGLES! 

20 ICDU A"JGLES Ill 

21 PIPAS (l) 

22 DESIRED !CCIJ ANGtES I LI 

23 SPARE 

24 DELTA TIME FOR LGC CLCrK IL l 

25 C~ECKLIST (USl=IJ \.TT~ V5CJl 

./'ff'(.:>;/O) 

P XXX.XX DEG 
Y XXX. XX OEG 

P XXX.XX DEG 
P XXX.XX DEG 
Y XXX.XX DEG 

CG XXX.XX DEG 
IG xxx.xx f1EG 
~G xxx.xx DEG 

x xxxxx. PULSES 
y xxx xx . PULSES 
z xxxxx. PULSES 

OG XXX.XX DEG 
JG XXX. XX DEG 
l'G XXX. XX DEG 

ooxxx. HRS 
oooxx. "'IN 
OXX.XX SEC 

xxxxx. 

__, 

ALL 

ALL 

NONE 

ALL 

R32* q36, R47 

P00(P62,R63l 
P201l2BO+l 
P25(ll30+) 
P401L220+l 
P4llll60+l 
P42(L210+) 

Nf'NE 

O.Ll 

All 

SAMF AS f\'18 

V55 

l\![")Nf 

NrJUN<;/SUNDANCF 

"lOUNS/SlJNDANCF 

) 



..__, -
Hh..>) 

"40UNS/SUNrr.111ci:: 

26 PRIO/DELAY,AORES,eBC ON ( L - ~ V3C,V31 l CCT GRD . USF 
OCT 
CCT 

27 SELF TEST CN/OFF SWITCH (L) xxxxx . ALL 

28 SPARE 

29 SPARE 

30 G.ET I ICSI l (L) ooxxx. HRS P321l70+)* 
oooxx. MTN P72(L70+) 
OXX.XX SE'C 

31 GET I ICCH l (L) ooxxx. HRS P33(L80+l* 
OOOXX. MIN P73(L 80+l 
oxx.xx SEC 

32 TIME FRCM PERIGEE ooxxx. HRS ALL 
oooxx. MI N (EXCEDT P06,P?l,P27,R30l 
oxx.xx SEC 

33 GET I (L) ooxxx. HRS P30* 
oooxx. MTN 
OXX.XX SEC 

34 TIME OF EVENT IL l OOXXX. H'~S P21,P52,P51, (R53l 
oooxx. MIN 
OXX.XX SE C 

35 TIME TO GC TC EVF~T ooxxx. HtlS 
ooox x. MIN 
OXX. XX SEC 

36 T I"'E CF LGC CLOCK ·OOXXX. HRS ALL 
oooxx. 'HN 
OXX. XX SEC 

37 GET! (TPI) (!. l ooxxx. HRS P32( Ll8 0+l * 
OOOXX. M!M · P 3 4 (L 8 O+ l * 
OXX.XX SEC P721ll80+l 

P74(L'30+) 

38 SPA Rf 

39 SPARE 

40 TIME FRCM IG~ITIO~/CUTCFF XXRXX M- S P40(t400+) 
VG XXXX. X FPS P421L40 0+l 
DELTA V IACCU'1ULllTFOl xxxx.x FPS 

41 HPG"l AZ !"UH ( L l XXX.XX DEG GRD USE' 
FLEVAT!flN - LAT/? XX. XXX f)t'G 

NOU"IS/SUNC:ANCF 



42 APOGEE 
PERIGEE 
DELTA V (REQUIRED I 

43 LATITUDE 
LCNGITUDE 
ALTITUDE 

44 A FOG EE 
PERIGEE 
TFF 

45 MARKS !Ml 
TF GET! OF NEXT E'LPN 
MGA 

46 OAP CC'NFIG !LI 

47 Tl-IS VEHICLE i.T (L) 

OTHER VEHICLE WT 

48 GIMBAL PITCH TRIM !LI 
GIMBAL ROLL TRIM 

49 DEL TA R 
DELTA V 

50 DELTA ALTITUDE CCI' 
DELTA TIME (CCH- CSI OR TPT-COHI 
DELTA TIME (TPI - CCH OR TPl - NC~ TPll 

51 SPARE 

52 CENTRAL ANGLE OF ACTIVE V E ~ 

53 SPARE 

54 RANGE 
RANGE RATE 
Tl'ETA 

55 NC OF APSIDAL CRCSSINGS !NI ! LI 
ELEVATION ANGLE (El 
CENTRAL ANGU: 

56 SFARE 

57 DEL TA P 

58 PERIGEE ALTTTU11E (POST TP!) 
DE LTA V ( TP I) 
DELTA V (lPF) 

:l.5-0 r:,:<->) 

XXXX.X NM 
XXXX.X NM 
XXXX.X FPS 

XXX.XX DEG ( 
XXX.XX DEG ( 
XXXX.X NM 

XXXX.X NM 
XXXX.X NM 
XXBXX M-S 

xxxxx. 
XXBXX M- S 
XXX.XX DEG 

OCT 

xxxxx. L FlS 
XXXXX. LBS 

XXX.XX DEG 
XXX.XX DEG 

XXXX.X NM 
XXXX. X FPS 

XXXX.X ~JM 

XXBXX M-S 
XXl3X)t' M-S 

XXX.XX OFG 

XXXo XX "JM 
XXXX.X FPS 
XXX.XX DEG 

xxxxx. 
xxx.xx DEG 
xxx.xx f"lEG 

XXXX.X NM 

XXXX.x N'I 
XXXX.X FPS 
XXXX.X FPS 

'-

+ NCRTHI 
+ EAST! 

P30!L200+1* 

P2l!Ll00+) 

ALL 
P27,(R30) 

P30(L450+l* 
P32 ( L700+ l * 
P331L510+1* 
P341l 710+l* 
P35(l360+)* 

POO,P20,P3X,P4X,P5X,IR03l 

POO,P20,P3X,P4X,P5X,IP03l 

POO,PZO,P3X,P4X,P5X,IR031 

NONF 

P32IL400+l* 
P331l280+l* 

P34,P35 

ALL !R31) 

P3 21Ll2 0+1* 
P341Ll50+1* 

LlJMlt\l\RY QNIY 

P341l43 0+l* 

"IOUNS/SUNf'AN(E 

~JnUNS/SUNOAllJ(f 

_) 



-._/ 

~Sl{~""J.J) 

NOUN S/S UNDANC E 

59 DEL TA V LOS xxxx.x cp s P34 _1 L630+) * 
XXXX.X FPS P35!l2~0+)* 
XXXX.X >'PS 

60 SPARE LUM!NAPY ONLY 

61 SFAR E 

62 SPARE LUM I NA PY ON! Y 

63 SPARE LUMJMRY f'Nl.Y 

64 SFARE LUM!lliARY ONLY 

65 SAM PLE D LG C TIME coxxx. HRS All 
f FETC f-EO IN !NTFRRUPT l oooxx. /.I !N 

oxx. xx SE'C 

66 LR SLANT RANGE XXXXX. FT All EX(CPT D20 I R04 l 
LR POSIT!CN 00001/00002 R2!Alll 

67 LR VX xxxxx. FPS All EXCE'PT P20 (P04) 
VY xxxxx. FPS 
vz xxxxx. FPS 

68 SP AR E llJMH'. llRY ONLY 

69 SPARE 

70 AOT OETENT CC CE/STAR CCCE ( ll OCT P5 2 (R52 I 
fBEFC RE MARK) 

71 AOT DETE NT CGCE/STAP CCDE ( l l OCT P51,P<;2 fR53 l 
!AFTER MARK) 

72 RP TRUl'tN ION AlliGL E XXX. 'IX DEC: ALI 
RR SHAFT Al\GLE XXX.XX f1EG 

73 DESIRED RR TRUNNION ANGL f IL l XXX.Xlt' OEC:. \ol V41 N7 2 
DES IRED RR Sl-'/lFT ANGL ~ XXX.XX f1EG 

74 SF ARE 

75 SPARE 

76 SFARE 

77 SP llR E 
++ 
+ 78 RP RANGE xxx.xx ~w All F.XC !: PT P?O ( f>04l 
+ RP PA NG f PATf xxxxx. FDS 
++ PC!\! 449 

79 S FllR F. 

'llOU~S/SUNOflNf F 



80 DATA INCICATCR 
0"'EGA 

81 DEL TA VXILVI I LI 
DELTA VYILVI 
DELTA VZILVI 

82 DELTA VXIL\/I (LI 

DELTA VYILVI 
DELTA VZILVI 

83 DELTA VXILMl 
DELTA VYILMl 
DELTA VZILMl 

84 DEL TA VXIO VEl-'J (RXVJXR Ill 
DELTA VY(O \/Fl-I I llXP l 
DEL TA VZIO VEl-'J 1- R J 

85 VGX ILMJ 
VGY ILMI 
VGZ (LMI 

86 VGXILVl 
VGY ( L Vl 
VGZILVI 

87 B~CKUP OPTICS LOS AZIMUTH IL I 
ELEVATION 

88 CELESTIAL BOCY 1/2 UNIT VECTOR I LI 

89 SFARE 

90 REND CUT OF PL~Nf PARA~ETERS Y 
V OCT 
PSI 

91 SFARE 

92 SPARE 

93 DELTA GYRC A~GLFS Ill 

94 SP ARE 

95 SPA RF. 

96 SPf\P E 

~5,t.. (5-l't) 

xxxxx. 
xxx.xx DEG 

XXXX.X FPS 
xxxx.x FD S 
XXXX.X FP S 

XXXX.X FPS 
XXXX.X FPS 
XXXX.x FPS 

XXXX.X FPS 
xxxx. 'I( FDS 
XXXX.X FP S 

XXXX.X FPS 
XXXX.X FPS 
XXXX. X i=P S 

XXXX.X FPS 
XXXX.X FPS 
XXXX. X FPS 

XXXX.X FPS 
XXXX. X FPS 
XXXX.X FPS 

XXX. XX DEG 
XXX.XX QEG 

x .xxxxx 
y .xxxxx 
z .xxxxx 

XXX. XX "JM 
XXXX. X !!PS 
XXX.XX DFG 

x xx.xxx n=G 
Y xx.xxx DE'G 
7 xx.xxx l'JEG 

"ICNF. 

P321L480+AFTFR P~CYCLEI* 
P33(l 350+AFTER RECVCLFI* 
P341 l 500+AFTER FI "I AL CALCI* 
P351Ll40+Ai=TEP i=IN AL C~LCI* 

P301l100+1* 
P321L500+AFTER DECYCLEl* 

P47!L 9C +l 

POO,P?OIR321 

P40! LlO'IO+ l 
P41!ll7 0+1 
P42(L960+1 

P40,P41,P42 

P51, P52, !R52 ,R53l 

P5l,P52,IR52,R53) 

R36(!N P32,P33,P34,P151 

P52 ( R 551 

"lOUNS/SllNDANCF 

Nf'U•i S /<;:UNC Ar.J(: i= 



;?.S3 (s.;>.S) 

97 S~STE:I" TFST INPUTS 

98 SYSTEM TEST RESULTS AND It\ FUT S 

99 R"S PCS. ERR II l"AT 
Rl"S VEL ERR W MAT 

CHANGE CCNTP(l NOTES 

REV C6 PCN- l"IT- 119 + PCN - l"!T - 136 
REV C7 PCN 449 

NnU'JS/ SUNCA~'f F 

Ill xxxxx. \,RC U<;f 
xxxxx. 
xxxxx. 

Ill xxxxx. GRD USE 
.xxxxx 
xxxxx. 

XXX.XX NM ALL IV45 I 
XXXX. X FPS 
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5J1 
\PnLLO (J MDJ TER Ll3l: :'-l r:< LIST l lJ T~~ FACE 

4.7 THIS LIST REPRFSfNTS Tiff CHECKLIST REFEREIJCE CJDE3 J SFJ "11H 
THE "PLEASE P:'RF ,1R'1 CH"C<L I ST" RFCJ:JEST ( VER'I 50 \llJIJ ?5 1 

Rl CODE ~CTION TO Bf EFFECTFD 

00011 KEY !\I AUTO JPTICS POS!TIO NIN 3 OPT!OIJ 

00012 KEY IN TARGET D~Tft 

00014 KEY IN FINE ALIGN'1ENT UP TIO N 

00 015 PERFOR'1 STAR AC1UTSITinN 

00016 KEY T:IJ TERMrnATE '1.1\R K flP T HH' 

OJJL7 PE~FOR'1 ADOIT!JIJAL SIGHTllJGS 

OJ J3 1 KE:Y HJ f\JG TM' OIJ ''DTIO N 

00135 PERFOR M LGC PREPADATID~ 

00)36 PE P.FORJI THRUST TFR MINATi ' l\J 

OO J62 SWI TCH LGC POWF~ 10WN 

00? 0 1 SWITCH ~ R MODf TJ AUTJMATI: 

00202 KE y l\J s IGHTI NG c -1r::K f1PT! rir, 

00203 SWITCH GUIDA\JCF CJNT TO ~NC, MODE TO AUTO, THR CONT TJ AJTJ 

00204 KEY l\J E\JAHLE G!M BA L TRI ~ nP TION 

00205 PE RFO~M ~ANU~l AC)JISIT!1'l CF CSM WITH RR 

SWTTCH - DF~D TES CHANSE POSITION OF ~ CDIJSJL 0 s~rr:i 

"ER~flR·,1 - )>'"JOFS STA~T '.JR F'l'l llF ,\ T"SK 

KFY JN - DE 'lJTES KFY IN UF OATA THRU THE DS<i 

C'-JAllJGlc C:fJNTRr!L \ilTES 

REV 01 PtN- ~lT- 1 3 1 

Rev J"l 

-, 

06/13/~8 
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G~9 

4. p. 

RI 

OPT ID\J 

CODE 

OOJ:Jl 

00002 

00">03 

00004 

00()(1(1 

THI~ l IST <FPH'SFNT T.j 

CONJIJ~; :; Tln\1 ti! T-1 Vf:l '\ 
LOA 1 PHO "2 T -1F OPT Ill 

:)D 1)LUl cn~~JT"R L)':!: :r:<LIST T'H~<FA:F: 

nprION cn<}'-S D!Sf'LAYED l'J RI l\J 
~ ~ GJN "'6 Tl REQJES T THE nsr<J'.JaJr f) 

!"F: DES I RFS FOR DRJGR!\M SUNDANCE. 

RFV 13 06/l3/68 

THE SPf: I FI !D ,lPT I J \I CJDFS ,JILL BE O! SDL l\YE:l I~ <l l ~ : .l'liJJN: TI JN ti! T-l FL V04 '106 TJ {E)UEST THF ASTRONAUT 
Tl LOAD 11\!T 'l R2 T!ff G"T IO\J Hf rJESnF~. 

PURPf1St !~'UT FJ< <? 

SPtC H'Y IM.I flPIE~TATlJ'.J l = P?~F, 2='.JO~, 3 = RFFSMMAT, 4 = LANO SITF 

SPFCIFY VHICL[ l=TH! S, 2=f'TrlER !P21, R301 

SPECIFY TRA'.:KING ATTIT UflF l = ~E<rf, < EO, Z=JTHER !R631 

SPEC !FY '1.AlAR l = ~R, 2 = L<CR)4) 

SPECIFY'~ COllRSF AL!SN l =_ J : <, 2 =:J'lT. DESIG. !V41N721 

) 
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APOLLC CC~PUTER LOGI C CHFCKLIST INTEDFACF 

RFV Q4 01117/69 

4.9 THIS LIST REPRESENTS THF ALARM CODES USED WlTH VER~ 05 NCUN 09 FCR PROGRAM SUNDANCE. 

Rl 

CODE 

00105 

00107 

00111 

00112 

00113 

00114 

00115 

00206 

00207 

00210 

00211 

00212 

00213 

00214 

00215 

00217 

00220 

00401 

00405 

00421 

005 01 

PURPOSE 

AOT MAPI< SYSTEM TN LSE 

MORE THAN 5 MARK PAIRS 

,.,APK MISSING 

MARK CP MARK REJECT ~CT BEING ACCEPTED 

NC INBilS 

MARK ,.,ACE BUT NCl DESIRED 

NC ,.,ARKS I~ LAST PAIR TC REJECT 

ZERO ENCODE NCT ALLCwEC WITH CC~RSE ALIGN 
+ GIMBAL LOCK 

ISS TURNON REQUEST NCT PRESFNT FCR 90 SEC 

l"'U NCT CPERATING 

COARSE ALIGN ERRCR 

PIPA FAIL euT PI~A IS ~CT BEING LSED 

l"'U NCT rPERllTING WTl~ TURN-CN REQUEST 

PRCGRAM USING !MU W~EN lUPNED OF F 

PREFERRED CRIENTATTCN SfLFClEf. BLT 
NCT SPECIFIED 

BAC RETLRN FRO' SHLI. RCIJTJNES 

Il"U NCT til!GNET (flAf. RUSMMATl 

* DESIRED G!MBAL ~NGLES YIELD GIMBAL LOCK 

TWO ST~RS NOT ~VAILAELE 

W- MATRJX CVER FLrW 

RADAR ~NTENNA ~FYONC PRESENT MOrE LIMITS 

SET BY 

ACT MARK 

ACT"·ARK 

AOTMARI< 

ACP"APK 

ACTl"llRK 

ACT MARI< 

AOTM ARK 

I MU MODE SWITCH 

T4RU PT 

! MU !"ODE SWITCH, IMU 2, R02, P51 

! MU MCDF SWITCH 

JMU MODE SWITCH, T4RUPT 

T4RUPT 

T4RUPT 

P52 

CURTAINS 

P47 9 DC2 

INF ALIGN, IMUZ, R60 

P52 

INTFGRV 

P23 

J 

AL ~QMS/S"N 



00502 

00503 

00510 

00514 

00515 

00520 

00521 

00522 

00523 

00525 

00526 

00527 
++ 
+00600 
++ EO IT 
00601 

00602 

00603 

00604 

00605 

00606 

00611 

00777 

01102 

01103 

01104 

01105 

01106 

.;_.j-{, (S3~) 

LCS CUTSIDE CF LIMITS CF PCTH RR ~N TENN ~ 

MODES 

RACAR tNTENNA CESIGNITE FAIL 

RADAR AUTO DISCRETE NCT PRESENT 

RA[AR GOES CUT or: AUTO ~OCE WHILE IN USE 

RR CDU FAIL CISCRETE PRESE NT 

RAOARlPl NOT EXPECTEC AT THIS TI~E 

RR CATA rccc NCT PRESFNT 

LANDING RADAR PCSITICN CHANGE 

LR tNlENNA CICN'l ACHIEVE PCSITICN 2 

DELlA THETA GREATFR TH~N 3 r.EG 

RANGE GREATER THAN 400 MILES 

LOS OUTSICE CF ANTENNA ~CC E LIMITS 

l"'AGINARY RCCTS CN FIRSl ITFRATI(N 

PERICTR ALTITUCE (POST CSll LES S THAN 85 N~ 

PERICTP ALTITUDE (PCST CCHI LESS THAN 85 NM 

CS! TO CDH TI~E LESS THtN 10 MIN 

CDH TC TPI Tl~E LESS THAN 10 MIN 

N U~BEP CF ITEPtTinNS EXC~ECS Leer: MAXIMUM 

DV EXCEEDS ~AXIMLM 

NC GEll FOP GIVEN ELEV ANGLE 

PIPA FAIL CAUSED THE !SS ~APNING 

LGC SELF TEST ERPOP 

* UNUSEn res EPft NCH E~ErLTfr 

* DELftV RCU1INE eusv 

OO~NLINK Tcr. FAST 

LPL INK TCC f:AST 

AL AD MS/SOM 

V41N72 

R21,V41N72 

R25 

R25 

R25 

P20 

PZO 

RADAR RF~ D 

Vcl 

R22 

P2 0 

R24 

P32 

P32 

P32 

P32 

P32 

P32 

P32 

P33,P34 

T4RUPT 

SELF CHECK 

ABCPT 

EXEC 

T4RUPT 

T4RU PT 

t.LAPllS/SDll! 



.:?S7 (S.?3) 

Oll 07 

01201 

01202 

01203 

01206 

01207 

01210 

01211 .... 
.. 01301 
++ PCR 593. 

01302 

01407 

01501 

01502 

01520 

01600 

.... 
.. 0160 l 
++ ED IT 

01703 

01706 

01711 

02000 

020Cl 

02002 

02003 

PHASE TABLE FAILURE. ASSU~E ERASeBLE 
~E~CRY IS OESTRCYEC 

* EXECUTIVE OVERFLCW-NO VAC AREAS 

* EXECUTIVE OVERFLCW - NC CCRE SETS 

* WAITLIST OVERFLr.~ - TOC ~ANY TASKS 

* SECCNC JOB ATTE~FTS TO GC TC SLEEP VIA 
KEYeOARC ANC CISFLAV PRCGPA~ 

* NO VAC tPEA FOR ~ARKS 

* TWC PRO.GRAMS USING CEVICE AT SA~E TIME 

* ILLEGAL INTERRUPT OF EXTENCEO VERB 

ARCSIN-ARCCCS ARCU~ENT TOC l~RGE. 

* SQRT CALLEC ~ITH NEGAT IVE ARGUMENT. ABORT 

VG INCl<EAS !NG 

* KEYBOARC ANO OISFLAY ALAR~ CUR!N( INTERNAL 
USE (NVSUBl. ABORT 

* ILL~GAL FLASHING DISPLAY 

V37 REQUEST NCT PERMITTED AT THIS TIME 

OVERFLOW IN CPIFT TFST 

l'IAC IMU TOPQUE. 

LESS THAN 45 SECS .re !GNIT!CN 

CSM DOCKED BIT SET IN ASCENT !NC SUCH CAPI 
P40 SELECTEC W!Tr DESCCNT UNIT STAGED 
P4? SELECTED WITrOUT CESCFNT U~IT STAGE ~ 

STATE VECTOR INTEGRATICN NCT FINISHED 
PP!CR TC TIG - 30 SECONDS. 

* OAP STILL IN PPCGRFSS 5T NFXT Tl~F5 RUPT 

JET FA!LLPES HtVF. f:!SA'lLEr Y- Z TFA'<S. 

JET Fft!Lurrs HtVf CISft~L~[ x TRANSLATIO N 

JET FA!LUPF~ H'Vf rT~AKLFr P- RCTtTJCN 

-..._./ . 

RESTART 

EXEC 

EXEC 

WAITLI5T 

PINBALL 

AOT~~RK 

I MU f"OOE SW ITCH 

ACTf"ARK 

INTERPRETER 

INTERPRETER 

540.8 

PINB ALL 

GO PLAY 

V37 

CPT PRE ALIGN CALIB 
!MU 4 ILEMl 

OPT PRE ~LIGN CALIB 
!MU 4 ILEMI 

P41, P42 

R03 

P4C,P4 l,P42 

OAP 

CAP 

CAP 

CflP 

J 

ALA'lM5/SDN 

r.t A'l"S/5(111.• 



02004 

03777 

04777 

07777 

10777 

13777 

14777 

. P EV 03 
P EV 04 

"H 
"-' (.n"I) 

JET FAILURES HtVE r!SABLEC L- V RCT~TlnN CAP 

!C~t FAIL CAUSED THE ISS ~~RN1NG T4RUPT 

ICDU, PIPA FAILS CAUSED THE rss ~ARNING T4RUPT 

!MU FAIL CAUSED THE !SS WIRNING T4RUPT 

!MU, PTPA FAILS CALJSEC THF !SS ~~RNING T4RUPT 

IMC, !CCU Ff !LS CAUSED THE rss W~RNING T4RUPT 

!MU, rccu, PIPA FAILS CALSEC T~E ISS ~RN!NG T4RUPT 

* INDICATES ABORT TYPE. ALL CTHEQS A~E NON-ABr.RTIVE EXCEPT 
401 W~ICH IS BCTr. 

NOTE: FOR VOS NC9 CISPLtYS: 
Rl - OXXXX (FIRST ALARM TO OCCUR AFTER LAST RFSETI. 
R2 - 0XXXX !SECCNC ALARM TC OCCUR AFTEP LAST RESETI. 
R3 - 0XXXX (ALAR~ WHIC~ CCCURREC LAST). 

CHANGE CCNTPCL NOTES 

PCR "'IT 137 
PCR 593.1 , EDITORIAL CnRRECTIONS 

'-

Al AQ"'S/Sl)N 
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