
GENERAL 

LUMINARY lC NOTES AS OF DECEMBER 6, 1969 

-
1. J.. 1 When loatlin g deci mal data into the LCC, ·the 

ENTER so1:1ctilr1es ch~nges the last dj git of the lo aded value since 

PINBALL roundoff in decimal/octal/decimal conversions occur when 

data is keyed in(deci~nl to octal) and entered and redisplayed 

(oct al to decimal), 

2, .,0 .,.f {,le. f 2, 1 The fol.lowin g program seque nc e s may cau se problems: 

A\/ t~1) P3X-P47-P40, P41, or P42 - The P3X co mputations may be _ov e r-

pc..\1-f4',.. written, Recovery: Repeat P3X then P40 , P41, or P42. (! 
f I a, ~ o Q.. D .s : "I Oo ~ ~ ~ l /;1, " '1 < c.. /( ~ : ~ 

3. 

• 
4. 

6. 

1. 2, 2 Any progra m can .-r--~ via V3 4E a ~ -~ 

any f 1 a sh i n g <l i s p 1 a y e x c e p t the P 6 5 , P 6 6 , o r .l:'x , 
or 2) via V3 7EXXE at any flashing or non-£ 1 ashing display, 

~ _J.I Cf p .:i (), ~ . 

1,4.2 If a V37EXXE , abort button, or abort st age button 

is used or if a softv:are restart occurs ,-;hen the ' RR or LR is 

bein.g read, a 520 alarm may occur, The data that was being read 

is not used, Recovery: ERROa RESET and con tinue . 

1, 5 ,.2 Lanbert computations should not be used within 

three de grees of a target vector. 

1,2,7 Depending upon initial gimba l angles, th e VECPOINT 

routine 1:1ay result in lar ge desi r ed rotations about the pointing 

vector when the pointing vc:tor must be rotated throu gh about 180° 

(an exa mp l e of this Hould b e in P40, P41, or P42), If the +X 

axis were about 180° away fro m the desired thrust vector, the 

VS0 N18 may display a lar ge change in yaw desired, Rec6ve ry: If 

the co r.iputed attitude is desired then si mply proceed with th e 

maneuver, If i t is not, then ma nually r.ian e uver in pitch and hc1ve 

the solu i io n rcc~mpu ted after some 20-to-30 degrees by keying 

PRO on VS0NlS. 

j 



• 

"" - ,,,.., ...,,,,~ ·' >~ J.~<. /,r,, 
r< •.,~ f w~t .,_,, ...,/4..c..1/~ 

attitude control mode switch is in AUTO 

or ATT HOLD with rate co mmand /ATT HOLD s e lected (V77E) during 

RSS ( gyro torquing routine ) or durin g V42 or during execution 

of the gyro pulse torquin g option of PS2, the DAP will maneuver 

the vehicle to follow the platform as it moves . 
/)J / .I 

1.7.2 In order to avoid excitation of the CS M-do cked 

bendin g mac.le and possibl e damage to th? docking tunnel, small 
0 

steady A.CA deflections with fine stick scaling (4 /sec) should be 

used in the ATT HOLD mode . Recognition : Perceiving a surprising 

increase in RCS jet activity and seeing a sinusoidal motion on 

the FDAI error needles (between 2 and 4 cps). 

1.7.4 A KALC MAN U maneuver rate in excess of 0,5°/sec 

should not be used in the CS M-docked confi gut"at ion, 

✓• 1.7.10 Because of the addition of the RCS jet plume 

deflectors, a disabled -X thrustin g jet may cause control insta­

bility in the CS i\l -docked confi guratio!1, Avoidance: Disable all 

deflected (+X thrusting) jets. 

3.7? Restart · 

vers. Rey6 gni tion: 

restart)~ ight on 

VSO N18jthat ret 

automatic attitude maneu -

pr ,6am m. (software 

PRO to 

PROGRAMS 

P20 

1,2.4 If P20 is exited by means of V56E and no other 

program is running concurrently, the major mode display on the 

DSKY goes blank and V37 flashes requestin g a new program, The 

integration in P2~ is co mp leted but there is no further inte gra­

tion performed until a new program is selected. (LNY-51) 

Avoidance: Answer the flashin g V37 as soon as practica l. 



f(o 

1.2.5 If RR is in Mo de II, do not select a mission 

program vi a V37 after s e lectin g P20 until the first R60 display 

in P20 (VS0 N18 priority display) (S DN-48). Recognition: RR 

may lock on in Mode II before the VS0N18 if ~he +X axis is alon g 

the LOS. Recovery: Attitude maneuver (VS0N18) wil l break lock , 

position +Z axis alon g LOS, and RR will be designated to Mode I. 

1.2.6 Do not select P20 in the update mode prior to 

complet ion of P65, P66 or P67. The .~-matrix initialization will 

destroy the -E-memory descent t a rgets. 

p~~ 
Q~~ V,. 1.4. 3 If V56E or V34E on a P20 display is keyed to 

~~~f:. termin ate P20 durin g a comp utation in P32, P33, P34 or P35, these 

co mputations will be restarted from the beginning. 

P30 

16. 1.4.4 P20 rendez vous navi ga tion prov ide s a priority 

display (V0 6N49) of L\R and ~V when the state vector update 

excee ds the pad-1 o ad ed eras ab le values RMAX and VfvLAX. Currently 

"there are t wo proble ms: 1) If the display is desired before 

every incorp oration, any ne gat ive value must be set into R~!AX, 

-not zeroes; 2) D.R is clis?layed as zero if t.\R <256 meters for 

earth or < 6 4 meters for moon ; I::, V is co mp u t e cl as z e r o i f ~ V 

<0.006 meters/second for earth or <0.0015 meters/second for 

moon. Avoidance procedure: If it is desired to observe V06N49 

for e a·ch mark then K)!AX should be lo aded as any ne gative nu mber. 

Recovery procedure: None. 

3.6.1 If PZ0 is in progress, a hardware restart will 

remove TRAC K ENABLE ancl force the program back to the beginning 

of the desi gnate and attitude ma neuver. Re covery : Self recovery. 

recovery 

18. 1.1.3 N42 Value s of Ila and hp (in P30) are preburn 

predictions and will vary sli gh tly fro m N44 value s (post-burn 

estimate s). N42 assumes the .b.,V wi ll be burned impulsive ly. The 

larger the !::iV, the gre ater the error in N42 . Recognition: Diff­

ere nce in displays. 



~-P40 
,,, '(~ / 

'v~~~ -(~ tl-9 , 1. 7, 2 The TGO display rn N40 is dis con ti nous 

~ i mmediately after ignation. The AV measured becomes fairly 

constant and the co mputation settles out in four-to-five seconds. 

P40 

P65 

20. 1.7.3 During thrusting programs when V99 or V97 is 

21. 

2 2. 

23. 

flashin g , V06 may occasionally appear for one flas h . There is 

no reco ve ry procedure required . 

1. 7 .1 Do not select P40 or P42 if VG s 6.Vm (i. e ., 

ull age DELTA V s hould not exceecl the total velocity-to-be - ga ined) 

The engine will be turned on for 0 . 01 second ; may cause engine 

freeze-up and may be dan ge rous to crew safety , Recognition: R2 

o·f N40 is l ess t han 45000/we i gh t prior to TIG-30 . Recovery : 

C6nfer with ground , 

Followin g a restart in P40, the De lta-V inc rement may 

be subtr acte d fr om Vg t wice , This is indicated by Vg ( R2 of N40) 

dropping by t wice the amount of b,.V accumulated in t he past 2 

s econds . This is not acco mpanied by a si mil a r gain in DV tot a l 

R3 of N40 ). This c auses t he LGC to co mmand an underburn , such 

that at t he end of t he burn , DV tot al Hil l not be equal to the 

tar geted VG . Re covery : Add appropriate 6V manual l y at t he end 

of burn ( Nu ll N 85) ; for DOI , nor ma lly 8. 7 fp s at 40~6 throttl e . 

(L- lC-) 1) 

1.7.6 I f a l anding is attc npt ed i n P65 , a PRO at 

touchdown to N60 will only te mporaril y zero at tit ude error; the 

auto ma tic gu idance may wan t a new attitude an d thus cause jet 

firin gs . Re cove r y : Go to AT T HOL \ anJ PRO aga in to N6 0, 

< J g gj da nao I Land i1t ATff ll~t~ ~ 

~ ~'09 
'tJ. 



ROUTI NES 

R03 

R29 

24. 1 .7 .1 Do not load a zero or negative number in Rl or R2 

25. 

of N48 ( DPS pitch or Roll trim) (SDN-124). Recognit i on : 120 4 

al arm with V37 flash. Recovery : Recall present pr ogram and R03 . 

1.6.3 R29 (Powered Fli ght RR designate routine) does 

not work . The routine will continue designation throughout 

ascent, but never lock on . (L-l B-02 ) Avoidance: RR mode 

switch in SLE \V or AUTO , i.e., not in LCC. 

VERBS - NOUNS 

26. -1.2.3 During perioJ.s of high co mpu ter activity, the 

28. 

selection of certain extended verbs (notab l y V82, V83, VSS, V90) 

or other DSKY activity may result in program a l arms 31201 or 

31202 and extended verb activity is lost. Recovery: Reselect 

extended verb. 

1.2.4 · If an extended verb h as been selected during a 

mission pro gram , wi t h nor mal displays, t he extended verb 

lo gic initially blanks t he DSKY , Any r esp onse during the ti me the 

DSKY is b 1 ank woul d do on e of the f cl lowin g thin gs : a) respond 

to a nor ma l mission proc-ram display undernea th the extended verb; 

b) respond to the first display in the extended verb whi ch could 

be initiated si mu ltaneou s ly with your respons e . In genera l, do 

not key a response (P RO , ENTER, V32E, V34E ) to either a blank 

DSKY or a -non-fl ashing display. 

1.3 .1 The PROC EED key is now i gn ored wheneve r a lo ad 

verb is in the verb li ghts. Therefore , when it is desired to 

answer a flashin g l oad verb Hi th a PROCEED (as in P2 7) V33E 

should be keyed in rather than the PROCEED key . 



29. 3.1.1 There are seven priority displays in LU r,ll NARY 

~hich ignore any response for two seconds: 

V06 N49 in R22 

VS0N18 in P20 or P25 

V05 N09 in P20 (Alarm codes 501, 503, 514, 525, 526) 

V06N05 in P 20 

Vl6N80 in P20 

V05N09 in P22 (Alarm codes 501, 503, 514, 525, 526, 

V05 N09 in Rl2 ( Alarm code 5 2 3) 530) 

30. 3.1.2 No astronaut initiated verb/noun is restart 

protected. Recovery: Reselect verb/noun. 

31. 3,2.1 Restart will terminate extended verbs. Recovery: 

Reselect extended verb. 

V30, V31 

V37 

32. 1.1,2 Use of V30 or V31 (which uses N26 as tr ansfer 

address) in programs that share N26 erasables may cause indeter­

minate transfer. (L NY-31) Avoidance : Use V30 or V31 only in 

POO, Recoginition: Unexpected DSKY displays or activity, 

Recovery: Standard recovery ( documented in crew checklist). 

33. 1.2.2 If V37 is attempted within approxi mately 15 

seconds of a fresh start or ISS turn on, a PIPA FAIL will go 

undetected, Recognition: None by the crew, ground support will 

se e H-IODES bit _set, Recovery: Select POO. Then reset H1ODES 

30 bit 5 via V25N07E, 1277[, ZOE, E. 

34. 1.2.3 When a new program selection is made via V37, the 

key release light will re mai n on during ROO and will not go off 

until the new program is st arted. No further keyboard activity 

·should be attempted until the key release li ght goes off and the 

new mode lights are displayed. 



V59 

V83 

V8 9 

V90 

35 . I f a V59E is used to reposition the Landing Radar 

antenn a to position two at any time other than powered descent 

in P63, the return from the repositioning routine wil l be 

in~or rect. As a result, V61 will also be executed, which will 

c ause DAP attitude errors to be displayed on the FDAI. Further­

more, if the repositioning is not successful, the 523 alarm will 

not be given. Also , all subs e quent rad ar operations using the 

RADS TALL routine as a buffer will return with the status of the 

previous radar operation. This will remain in effect until a 

V_37_ or a restart occurs. Avoidance: Do not use VS 9 other 

than during powered descent in P63 , Recovery: If in POO, 

reselect POO, or V 69 E. 

36. 1.5.1 Range r ate disp l ay in V83 may degrade consid-

37. 

38. 

erably at ranges less t han 0 .3 to 0 . 5 Nd depending on navigation 

accu racy . 

1.2. 8 If a V89 is attempted during POO with no valid 

REFS fl lr- lt\T , a program alarm 00220 and a flashing V37 will.result . 
Any attempt to select another extendell verb with displays at this 

ti me will result in OPERATOR ERROR , The flashing V37 shoul d be 

responded to by keying OOE before fruther keyboard activity . 

1. 7 .5 Do not use V90E (request R36 the rendezvous 

out-of-plane display : during Pl2 ~ R36 uses the permanent state 

(which -durin g asce nt would be the Rand Von the lun ar surface) 

and since that state was not an orbital state an acceleration 

ove rflow in integra tion will occur c aus in g a 20430 POODOO a l arm , 



V92 

V96 

NOU N 

--------.i_:-49 

N83 

N85 

3 9 • 1. 2 • 1 lJ o not s e 1 e ct V 9 2 during PO O. Re co gn i t i on : 

40. 

41. 

4 2. 

1) 07 appears in program light; 2) the IJAP is turned off for 

10 seconds ; 3) the W-matrix will be zero or overwritten ancl if 

prio r to the powered descen t wou ld destroy the descent tar ge ts; 

4) flashing V06N41. Recovery: Select POO .via V37EOOE , key V93 . 

1.4.1 A V96E c an cause the W-matr ix to be out of 

phase with the state vecotrs if it is performed: 1) during P20 

mark processing, but only i f the CSi\! state is being updated (V81); 

or 2) du ring AVETOMID, i.e., after res ponding to the FLV37 when 

le aving a program where Average-G was on ancl before t he program 

li gh ts c hange . Recovery: For 1) None needed ; 2) V93 E . 

1.1.1 The nouns that c an be called at any ti me with 

valid data are : 1 , 2 , 8, 9 , 10, 20, 21, 36, 46 , 47 , 48, 65, and 

R2 of 66 and 7 2 . 

1.4.S I f a recycle (V32 E) res~onse to a V06 N49 dis play 

is use d t o reject an excessive state vec to r update fro m a trunni on 

angle measurement ( R3 of N49 = 4) , the mark coun t er wi ll be 

incremented. Avoidance: Key terminate (V34E) in response to a 

N49 display from the tr unnion angle measurement . 

43. 1,5,3 The Vg or ~v displays in body axes , N83 or NBS , 

are based on reading the accelerometers every t wo second s . The 

dis plays , however , are asynchronou.s cine - second monitors. The 

result is a 1/2 - 1 1/2 sec , delay between application of av and 

t he v isible result. 



. . . . 

LUMINARY 113 NOTES DELEATED 

1, 1.6.2 The predesi gnate routine of P22 does not work. 

2 • 

3. 

4. 

5. 

6 • 

Recognition: 530 alarm 1vhe n P22 is selecte d. (L-lB-01) Recovery: 

. Reselect P22. Avoidance: Use V83E to determine when CS M is in 

the Mode II limits before selecting P22. See Luminary Memo# 109 

(L-l B-01) 

1,6.4 RR CDU ENAB LE is set just once for X-pointcr meter, 

If it is removed by switchin g RR mode to LGC and then back to slew 

or auto track, the enable bit is not set again and the X-pointers 

--are not updated again. (L-lB-04) Avoidance: Leave RR off during 

lan ding or out of LGC mode during entire landing. Recovery: Cycle 

the mode select sNitch fro m PGNS to AGS to PG>JS. (L-1 B-04 

1. 7. 7 The LPD sc a le inscribed on the U :l window is in 

error by approxi mately two degrees in elevation and azimuth. 

Therefore, the DSKY display of elevation angle is 1n error by 

about two degrees and the LM window pointing will be in error 

by also about two degrees. ( PCR 968) 

1. 7. 8 In the very un likely event that the MARK X,Y 

or MARK REJECT buttons are f a ile<l clo se<l, the LGC is locked out 

of P66. Reco gnition: Pro gram alarm 00114 occurs when ROD 

switch is used. Recovery: Continue landing in P64, P65 or P67. 

(AC B #7) 

1.7,9 For R.60 mane uve rs, the imDE II attitude errors are 

placed on the FDA! needles before the desired attitude is co mputed 

This may c ause the needles to show a momentary erroneous desired 

attitude , (L-lB-05) 

2.1.1 The program will i gnore any attempt to load ch annel 

7 via the DSKY. It will not even alarm, Channel 7 is the super­

bank indicator and is unde r e xclusive pro gr am control, ( PCR 806.2) 


