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Fule i L Wa™ 4 o4

LPBICIHEIPJI

LPD CAL/CSM CIRC

LPD aBIAS

NEW BIAS =

DRIG EIHS{P54}+¢b1ﬂS{PEEJ

LOAD NEW BIAS (PG4)

- ABIAS{AZ) = [LPD RDG) x1.3
LPD RDG (P52) ABIAS(EL) = (LPD RDG) X1.0
i o 3{5/945]|4]0RIG BIAS
+‘| =N ] v
G| e +aBIAS(AZ) AZ
A
-+ + 40 I BIAS 3373
o { B | ORIG BIAS
(+) (+ +aBIAS(EL)  EL
EL BIAS 1353

VERIFY BIAS

V21 NO3E, 3373F V06 NO3E, 3373E
LOAD AZ BIAS {(.01°) VERIFY Al BIAS
E, 1353 E, 1353
LOAD EL BIAS {=01%) VERIFY EL BIAS
CSHM CIRC BURN
P76
+10 + 0 HRS (107) N33
+10 a + 010 MIN ( 34) TIG
+10 i +1D 4 SEC (55.10)
I . sYX (+70.8) N84
I a¥y ( +0,0)
I + I Javz (+0.6) ]
CSM HA/HP
CMC LGC Vg2
, | - lopT 2

TIME TO TRANSYERSE 0° TO S50° ON LPD (SEC)

PDI RULES/ALTITUDE CHECK

Nt m g R T A B A R A Al A
\ PDI_RULES E
N 1. NO AUTO ULLAGE - BACKUP VIA +X OVERRIDE \
\ (+HD AUTO IGNITION - PDI NO-GO) \
\ 2. NO IGN (WITH AUTO ULL) DELAY 2 SEC, THEN START |
q PB-PUSH; THEN DES OVRD - ON AT § SEC
3. T/W >1.6 AND DSKY CHANGES >18 fps/2 SEC ﬂ
g 4. ATT/RATE <5°/SEC
\ 5. ¢H IN LIMITS >10 SEC, NOT OUT OF LIMITS >60 SEC
6. DATA GOOD AT > 6,000 ft y
g 7. IF HD THROTTLE DOWN BY P64 + 15 SEC - ABORT '
\ 8, BINGD FUEL 1 MIN 31 SEC AFTER LOW LEVEL OR WHEN \
\ FUEL QTY <2% UNLESS LANDING IMMINENT
N NOTE: FOR FLASHING LR ALT OR VEL LIGHTS PRECEDED BY
gﬂ STEADY LR LT, CYCLE RADAR TEST SWITCH i
13, D—— o
i ALTITUDE DETERM]HATIUH CHART | [ A%
= E R T2 el ] PR] EHen b o Eoer
12,0 esindoat | .;F;f'. :
o o ! e R i P
C o o ;: AIEY Rty / [ S
11,0 1 e B e . e iy =
.:': s il s /"‘,.n o 'I‘E—
10,0} j S it 2 G50 ol Ll IX '"'L_:EEEE
L | ::'j"{:" L F "E:'E
- -1 o i / il
g. 0L ?;Hf . | |' ! .E
' / e l 1 : len
I - L L4 : ! | %
|5 /: : o T Jea
8.0 M o S R A0 A B R |
: i ANEE R nuEE
| | LM ATTITUDE ¢ |=¢
7.0 1- / ; e {n,zs_ﬁfx:{x.ﬂ];’r-m- :
. A+ | { AT PDI LANDMARK .
) | i ; (0,295/310,0) 1
6.0 - : l ]
. TR .
s e e T e
:}'ﬂ | ] II I !
3 5 7 B 9 (NM) 10 11 12 13
30040 50 (KFT) ' a0

ALTITUDE

50 70



PDI O/NO PDI + 12 CARD

PDI O ABORT PAD
+l0 + 1010 HRS l-':l:'_)} N33
0 0 +|0 o]0 MIN ( 34)  TIg
[+ 1o | [ [+]o ! sec (59.20) A
|  |avx (+102.8) na
I « |2vY (+0.0) Ly
Jr— Lr . L4 "':"I'IIE {+2“B:'I B
ri | € { |HA (+138.9) naz
, ¢ |HP ( +8.2)
T . 17 1 |avr (+102.8)
X1x]x 1 I 6 B e BT (0:38)
X1 %] X ' [ |
& B R (000) FDAI
XX L X P 2850
" 285 ) NER

fTI6 (155.0) 373

avX {+102.8) N86

]

| !
! L lavy (<0.0) acs
+_’_ L Javi(+3.6)
+]0 +10 HRS (103) NT1
+10 0 10|00 MIN ( 35) Csl
1410 | +10 4 SEC (37.90) C
+|0 +{0 |0 HRS (105)  n37
T 0 +lololo MIN ( 21} TPI
+10 . + 10 . SEC (46.50) [J
& RESIDUALS
PGNS | AG?
AVX N85 | v 500
AVY | sy 501
vz | avz 502

WO PDI + 12 ABORT PAD

.+..

0

0

-+

0

0

+
+
+

|—

4+

0

&
w

N33
T1G

HRS (104)
MIN ( 40)
24.70
sVX (+1713.39) N8I
aVy (+0.0) LV
vz (-96.8) F

-

—te—te—1o

HA  (+146.6) H42|

HP  { +8.8)
AVR (+123.1)

BT (0:40)

R (oon)
P (271)

FDAI
[NER

L

116 (280.4) 373

I Tavx (+114.3)

;
:

N85,
aVY [ +0.0) AGS

aNZI (-45.9)

l‘ullll|
CSI

G

HRS {15?3
MIN ( 35)
SEC (38.90)

oo ljlel|l o

p= ) e (e e e

RESIDUALS

| dsec (38300 Hj

mpgeyprl

N37
TPI

HRS (109
MIN (18]

F

AGS

NEE

I

v vz

sV 500
VY 501
502

POIO/NG PDI +12 [
PDI1/P0I1 ABORT |

.

-



PDIC/NO PD] +12
PDI1/PDI ABORT

PDI 1 ABORT CARD

PDI 1 PAD T2-1(PDT 1 + 21 : 26 : ) ABORT PAD
+ |00 + 10| 0 HES(104) N33 LOG INSERTION GET= . .
51 0 .0 0
o Jo o + Joc]o MINC 28) PO BODST GET S
v 1o } + [o : SEC(54.62) I ; 1 .0 0 .0 O
- " ] ; ) HAk* GET= ' .
i |x t X |x 1 TGO(11:04) N6 -
k o+ . 2 0 L, 0 0
4 ¢ | X RANGE(+0.0) | CSI GET= " :
BT X [x[x R (000)  FDAI + 1o |o [+ To Jo HRS(108 ) N33
x X ]x X [x|x P (111) AT TI6 + 1o oo I+ 0 [0 |0 MIN( 50 ) TIG
' DEDA 231 IF ROD l |+ 0 {0 + |0 HRS( 109 ) N37
i (O<PDI 1< 6:10) ABDRT PAD EARLY I + [0 |00 B AL 0 MIN( 18 ) TPI
_0G INSERTION GET= . : + o . + |0 | fsEéfEs.a0) M
* 10 o o o | N69 TARGET UPDATE »ii#aZi-.
+ 10 0 0 0 EEESMEL
HAM GET- . . A "R TEERES
+ 1 0 0 0 0 ARLS
€SI GET= . : e ADN_RHNG
ADN RNG
Flol ¢ BRIE - ' Vel
HRS | 109 ) N37 Ll | AXRNG -
+ 0|0 +10]0)0 MIN{ 18) TPI ‘ ARLS . e il
+] e | J+lo ! _J;gc: 38,30 J -
T1-1(6:10 < PDI 1 < 15) p
( 10 < I 1< 15) ABORT PAD LATE THROTTLE DOWN .
OG INSERTION GET= . .
+ i ,5 5,0 0
CSI GET= :
* T3-1 (1 REV) ABORT TIME
| 0] 0 + 0] D HRS( 107 ) N37 + |0 |0 + |0 |0 HRS( 106 ) N33
#1010} C [ Of 0 O} MIN({ 20 ) TPI + |0 |0 |0 + [C |0 |C MIN( 40 ) TIG
+ 0 ! +[ 0 b sec(i2.50 ) K + |0 . I- 0 ! Sec( s8.40) N

b 39Vd

L/ /0049 Y1vn

s n —



PDI 2 ABORT CARD

PDI 2 PAD [_ T2-2(P0] 2 +19:40 : | AEORT PAD
+10]d +104C HRS (106) N33 )
laia o ToToTs aIN( 229 PpOI LOG INSERTION GET= : — - : —
i ool R A | M i | |secqaao0) | esI GET= : :
XX i K1x b TGD(11:04) N61 |
| | L | X RANGE(+C.0) +10 0 100 HRS (106) N33
el x| x| x| R (000) FDAI [*{0 00 t]0j0jd MIN{ 42)  TI
X | x x| x|x| | P (111) AT TIG +10 +10 SEC (14.10] i.
X | x ol fex v (310) | +lolo +lolo l HRS (109)  N37
* [ | DEDA 237 IF RQD 1+]0]0|o0 f+l0f0]o0 | min(18)  TPI
_ (0<PDI 2 < 5: 16) ABORT PAD EARLY [+]0 | | +] 0 | | 1 sEc(3s.30) M|
LOG INSERTION GET= . . o% TARGET LEDATE |
. 1 o0 0 9 3 Ianm RNG
BOOST GET= . . X RNG V25
+ 10 0 D0 0 ;LRLS |
HA”+GET= —= = : — ADN RNG v21 ]
CSI GET= : : I'aaﬂ RNG
_ AK RNG vaa ]
+lalo (o]0 “Tees(11) na7 R s
+ 0 +lolofo MIN( 17)  TPI
{+] O] . +1aj0| | SEC({04.20) J ;
T1-2(9:16 < PDI 2 < 15) ABORT PAD LATE THROTTLE DOWN .
LOG INSERTION GET= . : )
N 5 5 0 0
cSI TIG . " T3-2 (1 REYV) ABORT TIME
+folo| | +lafo HRS(109)  N37 +| o + ol o] | HRS (108) N33
+lojolo +fololo MIN( 18 )  TPI FiL C al 0| 0 MIN (34) T16
+| 0 | 10 | | SEC(38,30) K + 0 . + 0O , sec (37.58) N
i o — P o

PD12/PD12 ABORT
LUNAR SURFACE
"

-




IrfPIZi'IE,r’F'[.‘rIE ABORT
LUNAR SURFACE

rIRST REV ACTIVITY

LUNAR SURFACE CARD

REV &8 TIC

LAUNCH PREP
P22 ACQ : :

(T71: 37+ 24)

544 +5:02
545
546

377

120 N3 P57, A/T 3, LANDING SITE
0G IG MG | LATI#N) . NO4 , GRAV ERR
_ LONG(+E) . STAR N1
257, A/T 1, REFSMMAT ALT NOS ANGLE DIFF
«:gg ] MAV ERR - ——— e NG 3 ¥
i W
81— x y L1047 083 ]
i Wi
’57, A/T 2, REFSMMAT §§§ S L P57, A/T 3, LANDING SITE
>TAR] (N77) Y T — NO4 , GRAV ERR
STAR? (N71) — STAR™ (N77]
NO5 ANGLE DIFF
105 ANGLE DIFF 047 L NO3 X
i93 X Y
Y Z
e 2 .
89— LAT
—___ LONB/2 _
| ALT LIFT-DFF TABLE
057, AJ/T 2, REFSMMAT = (M= 1) (M=2) 7.
28T T NOMINAL = (M=2) [ (n 1) » (42) -2:30 I
STARZ 7 [N71) RE NEW T16 NOM TI6 | REV NEW TIG NOM TIG
105 ANGLE DIFF 16 108:39:10 |32 140:09: 26
93 X 17 110:37:19 |33 142:07:34
g 18 | 112:35:28 | 34 144:05:43
89— LAT 19 114:33:36 | 35 W 146:03:51
—— Lone/2 2[31 | 116:31:45 |36 148:01:59
ALT 2] ) 118:29:53 |37 150:00:07
TR 2?2 120:28:02_| 38 151:58:15
23 - 122:26:10 |39 153:56:23
24 T 124:24:19 [0 155:54:31
25 126:22:27 |41 | 157:52:39
26 128:20:36_ |42 | 159:50-46
27 | 130:18:44 |43 161:48:54
28 N 132:16:53 144 163:47:02
29 134:15:01 | 45 165:45:23
30 136:13:09 | 46 167:43:32
31 138:11:18 | 47 | 169:41:40

K FACTOR

170 : 00 30)
047

033

9 J9Vd

LL/0L/9 3LV




ABORT/ASCENT CARD

r"ﬂ'f.‘“f’f‘!‘.ﬂ-"f'#’J’f’f’f'f’f'fﬂ'fi
b

ASCENT RULES

- MI'f'fﬂlf'fﬂ.ﬂ?qﬁ—?’;’;';’

+
i
L

LM ASCENT PAD

R 1
.ﬂﬂ%éﬂﬁ%ﬂﬂ +lolo | I R YRS (171) N33
sV (FPS)[TIME(SEC) PGS _ AGS NI T oo T 1 lolals L
<400 Q0 |NULL RESIDUALS|AUTO,A/H 15ps | \= ¢ ' > J MIN (37) TIG
>400 20 |A/H BURN HA,HP [AUTO,AfH 15fps !+ 0 F1 0 | | +]o , SEC (23.87)
H CONTROL e
“TNSERTION —— \ ¢ HE + ] [ viv)(ss36.4)
WITH VOICE-GROUND RECOMMENDS TRIM SOURCE AT + + | || v(H)(32.0)n76
Tgo=1 MIN : * :
® DIRECT ASCENT RNDZ ! . 0 p § | X RANGE(+0.0)
TRIM TO <Z FPS AND STALDBY FOR TWEAK AT 047  (+4C000)
[NSERTION ATTITUDE ] 053 (+00000)|
® COELLIPTIC RNDZ l :
TRIM TO <2 FPS (AGS X-AXIS GNLY) AND STANDBY | L 22‘“@%’
FOR TWEAK (10° OHW OR 250° FDAI) & 231 {+56907
® THEAK AT INSERTION PLUS 2 MINUTES \ | ) I 465 ( +32.0)
FOR NO VOICE N
PGNS, AGS DIFFER <10FPS, TRIM ACTIVE SYSTEM ! I 373 (+139.7)
PGNS, AGS DIFFER >10FPS, TRIM SYSTEM WHICH i+ g +] C +10]0 HRS {172) .ﬂ?i
AGREES WITH RR | ,
ATT/RATE ERROR »10°/SEC \+]olo]c (131910 +{0j0jo MIN ( 29) TPI
EMJ : Gl Y s ' ~ SEC (39.10) |
T3 (1 REV) ABORT PAD v | [+ ; N | [m wr_(0873) |

LOG THSERTIOH GET=

, e~ 55 o |*NOTE:  LOAD 8 1M CROSSRANGE IF G2EATER THAN 8 fiM
CSI TIG= : ;  ——— -
¢ 13 3.0 0 |+ HA "“3-2} + KA 315
TPL TIG= : : L+ P | -+ HP 403
+lolo vlalo HRS (106) N33 he RESIDUALS
+lolalc rlololc MIH (40) TI6 PGNS [ AGS
+|0 , |+ 0 ! SZC{SB.tlD}N‘ ‘ R HES . AV 500
IONE REV LATE : : I AR S Y S01
(173 & 38 & 06 ) IR | Ly 503

| ABORT/ASCENT
DIRECT TPI

FAe S e

S {1



,/ DIRECT TPI

DIRECT TPI CARD

TPI SOLUTIONS
BURN RULES PGNS AGS CMC [CHARTS
IF TWO OF THREEZ SOLUTIONS AGREE, TIG N3T 373 37
BURM PRIORITY SOLUTION. -
; o LOS (#26.6) NS5 303 NS5
EﬁigﬁéTv OF SOLUTION:  PGNS, AGS, CMC, " (+43.9) 158 107 NS
GUIDE YALUES: X=3 fos, V=7 fps, Z=9 fos a¥ TPI (473.8) 370
1 ) =
RR AGREES WITH VHF .WHERE | sV TPF (+31.7) 371
sR=0.0TR + 0.5 NM, aR IS ALWAYS > 1 NM AV NG 450 NB1* AV
RR DOES NOT AGREE WITH VHF, Y 451 .
MSFN ISOLATES FAILED SYSTEM. . i
A 4 L
APS ENGINE FOR aVv>40fps eVt e 2
*CHANGE SIGN
BIAS; a¥X = -1.0
AL = +2.0
T EAD T N3T 373 N37
wlD ]_ 0 |0 HRS(172)  N37 'IEES r5; ﬁés e
£ 1 2
+|0 0 - 0|0 MIN( 29)  TPI 5
- ; e (3510 HP NS 402 N58
=+ !. - I (] & 4
AV TP 376
R1(+00000) ,R2(+000.00),R3(+130.00) |NS5 y TDF 471
i ﬁ J
0 0 tNX(+70.6) N8I
- : ' W( -0.5) LY AV NBT 450 NBT* AVX
& -0.
i aVy 451 *
0 0 L |avz(+21.0) | | .
1= ; ‘ TR .awz 452 2Nz
-1 o 0 L |R(-113.0)1]c RESIDUALS
] ¥ ' BT(00:03) PGNS AGS|
B 3% N85 N 500
VY VY 50"
| vz vz 502




JJESHJPLﬁHE.EHAHGE

——_

}_

[F TWO OF THREE SOLUTIONS AGREE, BURN PRIORIT
SOLLUTION.
PRICRITY OF SOLUTION: PGNS, AGS, CMC, CHARTS. \

CDH/PL_A'NE CHANGE CARD

GUIDE VALUES: X=3fps, I=9 fps
RR AGREES WITH VHF WHERE -R=0.01 + 0.5 NM,

i
\

COH S0LUT[ONS

aR IS ALWAYS =1 NM

RR DOES NOT AGREE WITH VHF, MSFN ISOLATES PGNS AGS CMC CHARTS
FAILED SYSTEM. |
V90 < 5 fps - NO BURN &h (+14.9) N75 102
COH/TPI (53:54)
T SLIP (00:00) .
* 10: 04 £ 10 19 HRS1173) M1 1y N3 450 NE1* £V
+ o [0 |0 + [0 0 MIN( 35) COH | A ,
b 0 | + |0 l SEC(03.50) AVZ 457 * vy
0 . 0 L [aVX(+D.0) NB1
0 | 0 aVY(+0.0) LV pro gl L
0 ‘ 0 § |avz{+0.0) AH N75 402 5
[x [x |x x| x PLM FDAI| con/TpI
.+___ , + : 4 373(215.1) AT SLIP
0 1 0 L Jovx(+0.0) 85 | sy Na1 350 NE1* VX
0 I IBE b javy{+0.0) AeS | vy 263 .
0 4 I 0 l. aVZ(+0.0) ' liyz 452 * VY
PLANE CHANGE P30 TS l
TIG COH . : . PGNS AGS
— ¢ 3 0 30 0 .0 O ! IL'"."'FL NB5 '7 [ Jovy 500
16 PC . . . |y }_ ey s
YDOT AND Y A AL $ _Jﬂ”f 502
CSM(NO) PGNS (H9D) As(270) |

YDOT ¥ YOOT Y YDOT
[:_..Il # * {_ } & - g .I - -
- | & L) - | L - -I

(-] (- |




CSI CARD

7 “BURN RULES 'ﬂ
IF TWO OF THREE SOLUTIONS AGREE CSI SOLUTIONS
BURN PRIORETY SOLUTION. .
PRIORITY OF SOLUTIONS: PGNS, AGS, CMC, CHARTS. PGNS L_AGS cHe_| CHARTS
GUIDE VALUE: & '= 3 fps. aH (#15.0) N75 402
RR AGREES WITH VHF WHERE | CSI/CDH(58:18) 372
8 SO0 M s w2 1 Ycoumntsos
MSFM ISOLATES FAILED SYSTEM. aVX (aVe) NET 370 NBI* AV
VG0 < 5 fps - NO BURN VY 263 *
APS ENGINE FOR aV>40fps CDH aVX(D.0) N&2 *CHANGE SIGN
: ' COH aVZ({0.0) 31AS; AVX = -1.0
CSI_PAD ] _

+laolo [+0]o0 Fﬁ‘s{wz} N1 | oM N7S 402
+] 0 0 +|0]|0}0 MIN( 36) (€SI |CSI/COH 372

0 ! +10 $ SEC{50.50; COH/TPI

l RI (+00001) ,R2(+026.60) ,R3(+130.00) | M55 | avy (avG) NB1 370 N1+ AV

+1alo +#|0|0 - L HRS(174)  n37 | avY 263 *

0| 0] O +|0j0o|0 MIN{ 29) TPI | COH aVX NBZ

0 | [+ SEC(02.88) | COH avzZ

Q 4 4] I I&V:’-’-f‘fﬁﬂ.-ﬂrjﬂm RESIDUALS " .

0 l G . I aVy({ +0.0)LY PGNS AGS
31041, 605+00777, 416+1, 52340 ] Tev nss [ Tovx 500
+ BE y ] 373(156.9 ) I oy I levr sm 3
- BE L | 275(269.0] I |avz J lavz sz

| 0 1 | avx(+50.4)n86 ) .
| g | ] avy( +0.0)a6s
Q ! (] . aVZI( +1.1)

e oo e e e m mm mr— -
aca e mrs R e —

™
\ CS1
COH/PLANE CHANGT



COELLIPTIC TPI CARD

-,
\ COELLIPTIC TPI

BTE ST InDT

3URN RULES TPI SOLUTIONS
[F TWO OF THREE SOLUTIONS AGREE, PGNS AGS CMC CHARTS
BURN PRIORITY SOLUTION, 118 - 173 N37
PRIORITY OF SOLUTIONS: PGNS, AGS, CMC, 0 LOS  (+26.6) NS5 103 NES
EE?EESQALUES: =3 fps, Y=7 fps, I=9 fps IHP (+44.7) N8 402 N53
RR AGREES WITH VHF WHERE o TRT (+24.7) 370
an=q.ulﬁ + 0.5 HH,H?ﬁHIEHﬁLHATS > 1 NM oV TPF (+31.6) 171
ﬁgF§GE§DEi$EgGEE§LED SYSTEM. sVK NET 450 NBI* BVX
[F TIG TPI > 8 min EARLY - RECYCLE P34 VY 451 *
WITH TIG EQUAL TO NOMINAL TIG-8 min AV7 457 * AVZ
APS ENGINE FOR &V > 40 fps *CHANGE SIGN
' BIAS; o4VX = -1.0
TPl PAD aVI = +2.0
+ +1olo HRS( 174 ) n37 | T1G N3T 373 N37
+ olo +lololo MIN( 29 ) TPl |8 LS NB5 303 N55
+ ! +]0 r SEC(02.88) HP MBS 402 N5B
R1(+00000) ,R2(+025 .60} ,R3(+130.00) |N55 sV TPI 370
0 TTTo T [evxiear.oynar | oV TPF 371
0 | 0 I Javy( -1.0)Ly faw N1 450 NB1* AVA
C ) 0 L §avZi-11.0) A VY 451 *
+10 '+ |0 . R(+37.68) ﬁ‘ll aVZ 452 . aVI
t- 0| L 1- 10 } f'ﬁ-”‘-ﬂﬂﬁ-ﬁ RESIDUALS ]
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