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APPENDIX A

FLIGHT PROGRAM LISTING — LM AGS FP6 S03
(Formerly Flight Program X)
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CLFAF MODF FLAG
T DIF CDSINES.

DEDA 2DDRESS

ALTITUDE
LM POSITION

PRESENY LM PERICYNTHION
ENG CON+S1C FOR TM
CSM PFESENT POSITION

PRECICTFD BURNDOUT ALT.
BODY DELTA VS
THES EYELE.

ABS TIMF LS,
DELTA ALPHAS,

TIMF T0O BURNDUT,
LM VELOCITY

MUB/S12 FOR TELEMETRY
CSM PRESENT VELOCITY

ALTITUDE RATE

VELOCITY TO GAIN

TOTAL VEL REQ FOR DXFR
VEL. TO-BF-GAINED AT CODH
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16 1& 0372 o0rnnc 298, TAD DEC TB18 TIME FROM CSI TO CDH
15 17 ©373 racose 299, TIG DEC 0B18 ABSCLUTE TIME OF MANEUVER
16 16 0374 02000C 2pn, A11RD  DEC nR1 CMD XB POINTING DIR,

16 17 2375 ro0cre 3Nl. A12BD DEC 0

17 16 N31E ANLLT 3N2. 412BD DEC o

17 17 0377 ©0corc 373, T DEC 7318 ABS TIMF MS,
20 0 3400 r©aroee 04, sC DEC o AGS FUNCTION SELECTOR

20 51 ey Tharel 3185, DISC1C DEC e DISCRETE WD 1-TRUE STATE
21 00 0403 r£oppnn N4k, QINEDE DEC cR23 TRANS DRBIT PERICYN ALT
472 337, NELH EQU Q1DFDA DIFF. ALT. AFTER CDH(CSI-COH)

21 01 2403y 0200°¢ 378. QLTELF DEC 0823 QL FOR TELFE AND DEDA
22 OC D404 0ORCDL 3na, VD 1X DEC 2R13 40MS VEL ACCUMULATION
22 81 H495 CCO00C 31C, vDlY  DEC n

23 00 0456 £OC07C 311, vo17 DEC 0

312 * END OF TFLFMETRY LIST

23 D1 Dant TIerTr 213, 57 DEC o ENGINE ON FOR EXT DELTA V
24 B Te1T DRErCe 314, $1¢ NEC 2 GUIDANCE MODE SELECTOP

24 01 $411 BICLNT 316, 511 DEC r RCS-DPS/APS SWITCH

25 DO 9K1Z SEBCT 216, S12 DEC r TEST STATUS

25 21 2413 OnpccT 317. S132 DEC o STORE LUNAR AZUMUTH

26 CL D414 conace 31R. S14 DEC b NAVIGATION INITIALIZE
26 1 Da15 Toerse 219, S15 NEC £ RADAR GIMBAL NULL
27 %C Gale ToRLect a2, 516 DEC 2 CDH APSIDAL SELECTIDN
27 By TRIT FOEOTE 321. S17 DEC o RADAR FILTEF INIT. SWITCH
208 CF 2428 COABRCAL 222, VEX DEC nB13 CSM EPOCH VEL

g @3 n&21 ToLcee 3213, VFY DEC n

21 02 0422 Trenic 3244 VFZ DEC 2
21 03 3423 ro0one 225, RFNOT  DEC €813 DESIPED ALT RATE
22 ¢ 6424 CHODNT 326. VX DEC 2813 PREC EPOCH VEL VECTOR

22 ¢3 Tazs neoTit 327 VEY DEC 2

23 C2 N42e CLCCTC 328, VEZ DEC 2

23 03 0427 (CoeCeC 329, VH DEC n813 LM HORTIZONTAL VEL

24 02 0430 0OCON( 330, VIX DEC 0813 ELLIPSF PRED VEL OUTPUT
264 €3 0431 CooCnt 231, VIY DEC n

25 C2 Dna&32 ronnee 332, VIizZ DEC o
25 03 0433 o0oNeone 2133, \ DEC CB13 LM TOTAL VELDCITY

26 €2 (434 I0reoc 334 TP DEC CB132 TRIAL XFE 0ORB TIME,
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338,
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349,
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352.
353,
354,
355,
356,
357.
258,
355.
367
361,
362.
263,
364,
365,
356,
267.
368,
369,
37C.
371.

T

B
apoTMI
REDOT
PpoTS
T1
DPDOUT
PDOUT
TCSIA
BACCSF
2K18
2841
2842
2843
2K20
4K26
npE
AK4
LK 2
V5X
VY
V512
DVGXX
VHA
22J
234
5K26
DART
VDX
voy
vnz
4K27
VEMGX
VSMGY
VSMGLZ
RADOT
NELVGX
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DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
0Eec
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
EQU
DEC
DEC
DeC
DEC
DEC
DEC
DEC
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DFC
nec
DEC
DEC
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GB13
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0813
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aB13
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TIMF TQ RENDEZ.

TA-TEQ

DISPLAY POS RATE(-1)

RANGE RATE

Re Fo STORED AT RADAR INPUT
PREDICTION TIME

DISPLAY POS RATE INCREMENT
DSP PDS RATE CONV TOD FPS AT 13
CSM PERICD (SEC)

«001 FT/SEC2 TO FPS/20MS AT 1
PARITIAL DEFIV PROTECTIR.
DELTA V DOWNRANGE

DELTA V CROSSRANGE

DELTA VvV RADIAL

CONVERGFNCE CHECK.

VG THRESHOLD

DEDA DATA RECEIVED FLAG
INITIAL VALUE OF P33 AND P44
INIT VALUE OF P11+P22
TPI-PRFDICTED V AT TPI TIME

VEL TO GAIN IN EXT DELTA V

PITCH STFFRING ALT RATE THRESH
RFDCT LCWER LIMIT

PSFUDOD ATT HOLD IN STEER

PART IAL DERIVATIVE

vDl AT NAV UPDATE

DESC ENT RNG CAP
V81l CUTCFF

PREC. RDPOT AT TIG
THRUST VEL TO GAIN
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£g12 rrnAne ac7, naze DEC
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RANGE RATE INPUT

DESIFED FADIAL JERK

DESIPED NUT-NF-PLANE JERK
ACCEL THFESH IN 0O.1. STEER
ACQ STFEF SEL OF PT DIR
INCFF. GYRO TNPUT 2EMAINDERS

RENDEZ ANGLFE COSINF.
UNIT VECTOR FOR
GUIDANCE STEERING

VAFTANCF OF RADAF RANGE SRRQOR
CSM FPOCH TIME MS,

LEM EPOCH TIME MS,

Y-VELOCITY FILTER WEIGHT
RD3DOT LNWER LIMIT

CSM EPOCH TIME LS.

LEM EPOCH TIME LS.

VT 1IF OVERFLOW

RFDOT UPPER LIMIT

ALIGN INCFEMENTS

DISCRETE WORD
ACCEL SCALE FACTOR

X—2X1S MASS UNBAL COMP
LCCFL BIAS
COMPENSATIGN

DISPLAY SHIFT COUNTER,
GYRD BIRS
COMPENSETTONS
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s R
~561
2552
2553
7564
G555
0546
C5587
0s57C
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“35.
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442,
443,
Lih,
445,
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lkll DEC
DDFL DEC
1K3 OEC
1k8 DEC
1K13 DEC
HRF DEC
RDZNOTXDEC
¥N200T *DEC
111 *TQU
L21 *EQU
L31 *DEC
Lal *DEC
LIL:  *=Qu
LTLE #*EQU
LTLJ *=QU
LILC #*EQu
5K14 %DEC
5K16 *DEC
DLWN DEC
NLIF DEC
5K18 DEC
4K 4 DEC
4K7 DEC
pDsSPFl  DEC
ID1F DEC
I1DRF DEC
FLAGT DEFC
FLAGL DEC
DELZ2 ACT
DELS BeET
DFLEG DEC
DFLIC  DEC
PD3DTL *DEC
5K17 *DEC
4K8 DEC
DEL2C  DEC
pDEL21  oCT

ali=T

-

BT

[ B |

9

aB7?
nB7?
*RN2p0T
¥Yo2n0T
D207
YD2D0~™
L31
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LUNAR AL IGN CORRECTION
GYF( SCALE FACTOR
COMPENSATIONS

HIGH RATE FLAG.

DESIRED RADIAL ACCEL

DESTRED QUT-DF-PLANE ACCEL

B3C B2C INTERMEDIATE RESULTS
B3C B2C USED TO COMPUTE

B2C BIC RADAR FILTER

B2C BIC WFIGHTS

INTFRMEDIATE RESULTS FOR
COVARIANCFE MATRIX COMPUTATION
B-15

RD30DOT UPPEF LIMIT
YD3DOT WPPER LIMIT
NDOWNLINK WORD COUNTER
DOWNLINK INITIALIZE FLAG
2D3DNT LOWER LIMIT
FACTOR IN RFDOTI(OI)
PITCH CANT ANGLE
DISPLAY FLAGL.

DOWNLINK ID1 RECEIVED
DOWNLINK INPUT COMPLETE
MEMORY TEST

20MS BFANCH CONTROL
STAGED FLAG,

ATTHLD LOCK FLAG.
CALIBRATF I.Ce FLAG

TPI LOGIC FLAG

RD3CAOT LOWEP LIMIT
YD3DOT LOWER LIMIT

ROLL CANT ANGLE

LOGIC FLAG FOR ENG CONTROL
LUNAR SURFACE FLAG.
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N6D5
0606
nenT
2610
0611
to6l2
0613
2614
2615
7616
tel?
C62°”
0621
0622
ce23
£624
nez2s
£626
ce627
063C
0631
Ce32
C633
"634
£635
Ce36
fe37

T4l
0641
0642
643
G644
0645
0646
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C03775
gooeer
377777
coronc
37¢057
n~coce
r2e6l164
caoerr
coeers
e flalakc
nRL22¢
TRECTS
creel?
c0co3l
coccee
C321462
~ereTl
561111
262132
32770C
004CE1
243656
247613
cocanr
777651
235417
3z2cc2¢

rappnr
gaeene
roeeee
cagene
eOCCeo
cooaces
pocenc

446,
447,
448,
449,
45N,
451,
452,
453,
454,
455,
456,
457,
458,
459,
460,
4614
LB2,
463,
L4bh,
465,
L66.,
LET,
468,
4569,
470,
471,
472,
473,
474,
475,
476
477
478,
479,
48C.
481.
482.

24
NEL4?
K55
MU3
6KG
MU&
3K4
MU8
MULD
1K9
1K3C
2K17
1K37
4K213
S623
1K4
1K24
lK2&
1K27
1K28
129
1K33
1K34
1K25
1K36
2K1
2KZ2
&

&=

*
P11
P12
P13
P14
P21
P22
P23

DEC
ocT
ocT
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
BDEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

1.997CB7
8]

377777

]
«3029F-4B-15

1736581

W (D e D

« 817
150.8B17
5.817

15.B17
254B17T

0B3

« 1BC

» 87F-381
-+142857F3288
+435F-1PR-4
107.937887
«OC1B-4

» DBB""B
«OCE02B-15
«25B7

-« 6656TF-3B0

«»173189F15848
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COTAN OF DESIRED LDS AT TPI
LUNAR ALINE COMPLETE FLAG.
Ss+F. FOR HDOT DISPLAY
P-ITEF COUNTER,

VAR ANCF DOF RADAR ANGULAR ERERQDR
STAGING COUNTER,

CENTRAL ANGLE LIMIT ON TPI
ULLAGE CDUNTER,

MINOF CYCLE COUNTER

ULLAGE CDUNTER LIMIT,

GYRO CALIBRATE DURATION

NO OF P-ITEFATIONS-3

ACCFL CAL DURATION

STAGING TIME DELAY

EX SELECTION IN G. S
DISPLAY INTERPIOLATION
SINGULARTITY THRESHOLD

NEG INV OF ALIGN GAIN CONSTANT
ALIGN CONSTANT

ALIGN CONSTANT

LUN ALIGN STOP CRITERION
CALIBRATFE GAIN.

CALIBFRATE GAIN

ACCEL BIAS THRESHOLD

ACCEL CAL GAIN

GRAVITY CONST (LUNAR)

«STT4C38TE-14B-47 1/2K1

ELEMENTS OF LM STATE FRROR COVARTANCE MATRIX

DEC
DEC
DEC
DEC
DEC
DEC
DEC

0B3C
0B3C
aBa2c
¢BzC
0B3C
0830
oB2C

VARIANCE CF X-POS ERROR

COVAR OF X AND Y POS ERROR
COVAR DOF X-POS AND X-VEL E2&DF
COVAR OF X-POS AND Z-VEL ERRDR
COVAR DF X AND Z POS FRRAOR
VARIANCE OF Z-POS ERROR

COvVAR OF ZI-POS AND X-VEL ERROF



7
37
30
30
31
21
32
iz
33
13
34

05
04
€5
04
05
C4
Cc5
Ca
05
ce
c7
6
or
0né
o7
cé
C7
e
07
te
o7
ne
07

06
c7
1r
11
1€
!
1."‘
11
1r
11
L

FLIGH™

0647
065C
0es51
ne52
0653
Ne54
0655
0656
0657
nese
2661
re62
2663
Cenvs
0665
0666
ne6eT
2e7C
reTl
2672
0673
2674
ceTs

ceTé
CeTT
2 2 40
2771
nrng
3T
BN AN
0728
o706
12T

hwd Ka

PFOGFAM X--LMEGS FPX SJ3 (151
LM ABOET FLECTRONICS ASSFEMRLY

encone
encece
ceeecr
sieleluly
cneerne
713513
012552
505C75
noCO42
eLp000
CCOl4et
25717%
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524,
525.
526
£27.
528.
529,
530.
531.
532.
533,
534,
535,
53f.
537.
£38.
539,
E4C.
£41.
542,
543,
44,
545,
546,
547,
S48,
549,
55C,
551
552,
553,
€54,
555.
556,

X--LMAGS FPX SC3 C151

TIX
TRA
SFLC  0CcT
SOVX  #*DEC
SOVY  #DEC
SNVZ  *DEC
MUT  *DEC
SFL1 ocT
SFL2  OCT
SFL3  OCT
TMID DEC
SFLR  OCT
SFL7  OCT
SFL4  OCT
DFDASC DEC
DIAKL *QCT
N1AK2 *0CT
OFBPFT TRA
SFEL6 ocT
=
¥
£X36P  STQ
*
P
5TO
cLA
STO
CLA
STC
cLA
SUR
TRA
=X34P CLZ
T™MI
TRA
EX37  ADD
TMI

¥=3,1
=x2+1
cppcze
0B3

n

¢
cBl7
145
24
20
34
62
64

377363
377401
DX1CP
45

DELLC

C2/14/¢€9 PAGE 15

DV SUM FNP ACCEL. CAL
(ADCR CF SDVX MUST END IN &)

CALIBRATION COUNTER

TELEMETRY ID

DEDZ SHIFT COUNTER

RETURN FEOM NORTON IN 3.1,

SAVF QUANTITIES FNOR LATER USF IN

T/B COMPUTATIDNS

V6l

7512

V6X

TS13

vey

T1

44
DXFFl4-2
DEL1O
EX33PP+1
SX34%]
VG

EX325



35
a5
36
36
27
37
ar
3C
31
31
32
32
33
33
34
34
35
35
36
36

40
40
41
41
42
42
43
43
44
44
45
45
46

14
15
14
15
14
15
16
17
&
17
16
17
16
17
16
17
16
17
)
17

or
01
ot
21
o0
01
ar

)

o1
on

{21

s
c1
ec

FLIGH™

£752
53
T 754
rT55
NYIaE
~T5T
g Rl
aTe1
TT762
LT
"ThG
"TAS
~PsE
nT6T
~770
~771
AT 4 4
"TIR
nETY

2775

1530

1001
122
1023
1C 4
1705
1006
iear
1¢12
1r1l
1p12
1013
1014

DENAEAM Y-—| MAGE FPXY €73 (]15]
4

20
4
a2
14
1~
12
72
17
24
L6
24
22
1n
2)‘\
24
L)
a4
22
4

repen

47
12
22
54
aﬂ
2r
27
1{'\
40
40
40
40

S T T e T T TR e T

3

T ER Y TLTY D

—_

o S 5 v Fw N e Hian i o Suw (e T

tan=-

3612
4T
r-"f‘l
L3
it a2
RN
A
TN AL,
Folk 7 g
1766
LTRA
4721
17 ER
~3ra
fore
4t 2

4125
77
P44
2721

lc.r'".
5

7215
e bl
4713
¢l
ermas
r324
e
£237
EQ 72
1677
1212
3371

ELTCTOONICS

567,
£5R,
559,
567 4
561
£624
E63,
Eht,
565,
Bhb.
E6 T4
S6R,
569,
B
5E71a
572
573
574,
57%.
ET6,
577
578.
579,
580,
581
582.
583.
584,
£8%.
5R6.
587.
588,
£89,
E90,
591.
592.
593,

ASSEMRLY

THTF

3+

CLADD

BND

TMCLA
TCLTH
nLSTO
IC1R®
RE 1
DEDABR
RESI

*

TR
cLt
LRS
ADZ
LDg
57Q
STQ
Ts@
s§TN
SUR
Sup
ADD
8§70
CLE
SUE
MPY
OVF
ADD
TRA

ORG
DEC
TRA
sSTQ
ADD
LRS
TRA
CLA
cL2
STC
TRA
TRA
TRA
TRA

THFTAF
st
2p183
1Bl

NI

"1
DXFR14~2

1¢CC
n

eng
SREX
189

9
SREX
n324
1775
1J1-1
1C1
NAV1P
DEDAE
FXFC2

Cz/14/769 PAGE

R24
=RF4+EX B24
=R7 BB4

THFTAF BR3

THFTAF B2
A3

Béa

B13

PICKUP CECA DATA

DIFRFCTICN COSINE ROUND

CLA FOF TELEM

IC1 TP,

DED2A BRANCH TRA,
BRANCH 5C TRA.

156



46
47
47
40
40
41
41
42
42
43
43
oA
44
45
45
46
46
47
&7
42
40
41
41
42
42
43
43
44
44
45
45
46
46
47
47

01
ar
21
5he
"3
n2
n
5174
03
02
03
na
82
n2
02
52
3
02
&3
4

ns
o4

as

04
0s
ra4
25
T4
ns
N4
Ch
Ca
N5
04
05

FLIGHT

1C15
1C16
s X e My
102¢C
1c21
1622
1C23
1774
1025
1C24
1C27
1030
1071
1032
1232
1134
1035
1036
1037
1047
1041
1042
1043
1C44
1045
146
1047
1060
1051
1652
1253
1054
1€55
1256
1057

PPOGEAM X=<LMAGS FPX S03 (151
LM 2BOFT FLFCTRONICS

Wn £ 4073
40 r 1153
&0 € 705
47 0 4222
40 C T42C
& e 737
47 € 7455
4z r 4326
40 € 16422
72 0 1452
72 £ 1452
47 € 44sn
4T € 4475
72 € 1535
&2 0 1661
47 € 4645
47 0 2544
4~ € 4743
47 [ ang7
4t £ 1376
47 € £254
47 2262
c-ro3l

ar' € C4ts
27 0 C4CS
27 0 r4re
“r (€217
4c € €205
&r ¢ 8217
5 ¢ €473
10 € r4cs
17 € €470
40 0 €367
4t 0 1676
49 € 5413

594,
595,
59¢&.
597,
598,
599,
£00
£71.
E024
€03
&£04,
£05,
=Ral T
€07
67R.
609,
619.
&11,
€12,
613,
Elé.
€15.
&lé,
£17.
6184
619,
620,
621,
€722
£23,
624,
€25,
€26,
€27,
£28.
629,
630,

ASSEMBLY

%*

=
EX171
EXIT2
=X173
EXITS
EX1TS
=X1T6
EX1™7
=X17T8
EXITS
EXIT1C
EXITI11
EX1~12
EX1T13
“XIT14
SXIT15
EX1T16
EX1T17
Ex17T18
EXIT1Q
EXIT20
FX1T21
EX1T22
25817
EXIT23

EXIT24
Ex1725
SINITC

EXIT26
FX1T2T

TRE
TRA
TRA
TRA
TRA
R A
TRA
TRA
TRA
TSG
TSQ
TRA
TRA
TsSQ
TRA
TRA
TRA
TRL
TRA
TRA
TRA
TRA
DEC
CLZ
cL?
cLZ
TRA
TRA
TRA
CLA
sTD
STC
TRA
TRA
TRA

C2/14/69

HARDWIFE FSCAPE POINTS

EX1+l

UBCOMP

ADDMS

EX4+]

P CNSDF

TMF

PGNSD 1+5

Exg+l

TVTG

SOFT1

SOFT1 ASCENT ENG ON
AHFE]
SROUT+1
SOFT2
LUNALL
FX16+1
FDAIL
NOC
NELAY
pLDC
TIMER
ICLF-1
25817
VDIX
vD1lY
vD1lz
NAV3
NAV2
NAY3
4K27
VD1X
VDX
EXFCl+7
XCVS
EX27+1

GAIN CHANGE

PAGE

17



40
40
41
41
42
42
43
43
44
44
45
45
46
4b
67
47
4N

41
41
42
42
43
43
44
44
45
45
46
46
47
47
&N
41
41
41
2

06
07
ne
07
N6
N7
ne6
07
6
nY
ne
ny
26
n7
né
nT

11
5
11
1f
11
10
11
b
11
1’\
11
17
11

~
L

11
12
12
12
13
12

FLIGH™ DPFOGFAM X-—-LMEGS FPX S03 0151

1060
1C61
1C62
1063
1064
1065
1056
1Ce7
1070
1071
1c72
1073
1074
1078
1076
1677
112¢C
110l
1132
i e
1104
1128
1176
1127
111¢€
1111
1112
1113
1114
1115
1116
1117
VE2®
1121
1122
1123
1124

ABNOFT ELFCTRONICS ASSEMABLY

LM

4r Q0 85267
30 € €h12
22 © 400k
10 € rel2
4 7 L4237
47 0 53(C5
14442(

47 ¢ 5332
4" £ 1717
4T 2446
47 £ 3577
4r 0 r74%5
47 0 2511
72 4 €734
&0 ¢ 780
4r 0 2041
40 © 2376
I NL4ACD
3 875
2% 8 +RT2
EX 1 (007
2701 74120
42 1 1175
&7 8 1082
47 7 2345
4r 0 2354
24 C 1742
52 C rar”t
62 € roer
46 O 6354
T2 T 1122
47 0 4047
4 T E4ATh
47 T €5C5
40 0 7225
&0 £ 1222
an £ 1225

631.
632,
633,
634,
635,
636.
637,
638.
630,
640,
641,
642
€413,
bbb,
645.
646
647,
€48,
£49,
650,
€51,
€52
€53,
£54.
655,
£56.
€57,
658,
€59,
650,
€61
£62.
663,
bbb,
£65.
t&6,
£67.

EX1T28
STGCTR

EX1729
PT

EXIT3C
£EXIT31
EX17T32
AXITIZ
EXIT34
EX1T35
EXTIT3E
EXITIT
EXIT2H
=XI1T39
EXIT4O

EXT 41
EXTIT42
=X1743

SX[T44
EX1T45
EX[T46
=X]T47
EXIT48

TRA
CcLZ
ADD
STD
TRA
TRA
DEC
TR2A
TRA
TRA
TRA
TRA
TRA
750
TRA
TRE
TRA
cLZ
cL?
cL2z
AXT
cLz
TIX
TRA
TRA
TRA
SUE
ABS
com
TMI
TS0
T;L
TRA
'\'QA
TRA
TRA

c2/14/¢€9 PAGE

EX28+1

MUé STAGING CFLAY COUNTER
1817

MUb

AHE

=X29+1

3.141592668B3

=X3C+1

ALTUP

LMOER2

EX33P

“X34P

TX35

=X36P

=X37

Q5

EXECM

sr SOFT INITIALIZE
DzLS

FLAGT

741 IFRD S SWITCHES
SiC,1

#—1,1

SIMNITC CONTINUFE INITIALIZE
nepPl

nspzce

25817 CHECK EQF TM RESFT

SXFCL+4 NOT 257FE

T™MIE] REQET "M AT 25TH CYCLFE
BELAY

TX44+]

X454+

“X46+1

DEXTT

CLEARM+]

18



42
43
43
44
44
45
45
46
46
47
47
40
40
41

41

42
43
43
44
44

45

45
L4
46

47
47
47

13
12
12
12
13
12
13
12
13
12

14
15
14

15
14
15
14
15
1%
1€
14

14
15
16

FLIGHT

1125
1126
1127
1138
1131
1132
11372
1134
1135
113¢
1137
1147
1141
1142

11432
1144
1145
1146
1147
) 0 e
1151
1152

1553
1154
115%

1155
1157
1157

ARRI™

c2/14/69 PAGE 19

SFTEST
EX5C+1
DIAT
CXFEC+]
EXFC+1
SREX
TMIE2
S12
M8
Mygs12
3B3
%42
641C
SEEX

INITIALIZE TELEMETRY

SAVF MUB/S12 FOR ™™
TEST FOP SELF TEST FAILURSE
SET

FLILUFE INDICATOR

ALIGN COMPUTATIONS

y1
All,l
DALLs1
*=2y1
181

a11

A33
cnezi1-2

2ERD REMAINDERS

MASS UNBALANCE COMPENSETION

PEFDGSFAM X==LM2GS FPX 523 (151
LM ABOST FLFCTRONICS ASSFMBLY

4 r 1251 E6R, EX[T40 TRA
47 0 7343 66C, EXITSL TRA
T2 0 IE3sl ET0. EXIT51 75Q
L0 D 262 71, EXITE2 TRA
an ( &£262 &£72, EXTTE53 TRA
120 £323 673, ™IE] STQ
72 0 7410 T4, TSQ
2C C 412 ET5. CLA
2?2 £ ral4 £T6E. ADD
1.8 & 1IR3 ET7T. STO
24 { 7527 678 SUR
LAh 1142 €79, ™I
£6 L €417 &80« ouT
Lf oorrm23 £81. TR2

€82, *

£83. *

(84, *
g0 LTS &£8%, JFBLIN AXT
A 1 413 &ERAK, CLZ
A 3 1 R £RT. CLZ
42 1 1144 ¢RB, TIX
2% I Egag £RG, CLA
1 & 130 [ Jeai ST
= & £138 £91, sTR
4~ 0 4273 €92 TR2

623, *

£Q4, -3

€935, *
2K C 537 635, HRCNMP MPR
22 7 S &£27, ' AD2Z
1 g 51N £98., sTO

£99, *®

TON, *®

T *
27 T rheT T2« MNNCK cLA
£4 © 7520 T3, SUE
L £ &1 57 T%, TMI

1K14 1K14(DVX) 3-16=-13
DAXCFM

DAXFEM

2045 MOPT CHECKs

8 CHECK FOR ALIGNMENT
383 SUBMODES

GYCOM=2 - IS INFRET BEF



47
41
41
42
42
43
43
44
Lt
45
45
45
46

47
50
5!‘1
51
Bl
52
52
53
53
54

54

55
L
54
56
57
57
52
50
51

oc

;1
cc
&1
ce
AR
n2
03
N2

FLIGHT

1151
1142
1153
1164
1165
1146
1147
L1
1171
1137
1172
1174
1175
1176
1177
1200
1271
1272
Y272
1274
1208
1286
207
j e Al
1211

1212
1213
1216
1215
1215
1217
122¢
1221
1222

PEOGRAM X=-=LMAGS FPX SC3 (151

24
46
24
L6
24
45
20
SF"\
4 A
x5
22
1~
42
Lf
27
12
o0
72
2r
12
26
32
17
42
4r

I
46
27
46
46
20
4k
50

L

Y M

YD Y e et e b

Y et = (3D YD 0D

wa O A THD Dy ;M

PRAN9T CLECTOANTCS ASSFMBLY
777 705, sua
EN54 7% TMI
771 7. SUR
e177 778, ™I
7™M 799, SUB
1143 ™ TMI
o 711 CLA
o)) 712s AXT
1177 719, ™I
r71a 714, cLz
r25¢0 715 ALD
(714 716, STO
1172 717, TIX
4107 718. TRA
~135 7149, CLa
12704 72C. TSG
£ 141 = i cL2
1204 722, TSQ
r131 723, £Le
rnza 7244 HUGH  STQ
re73 725, MPR
€51 726. ADZ
€510 T2 % STD
c023 728. TIX
4107 720, TRE

730, *

731. *

732, *
£323 133 DEDAE CLZ
1224 T34, TMI
r3z7 735, cLA
1236 736, TMI
r325 737, cLa
1243 738, TMI
£324 739, CLA
3572 740, TMI
e 741 DEXIT  AXT

183
INOC
1R3
GYCCM=2
183
NRBLIN
aRL21
21
x4 E
SDVX, 1
NVX,el
SNVXel
¥=3,1
SYCMIM-2
132
HIJGH
a22
HUGH
112
SPEX
1K56

DAXREM, 1
DAXREM, 1

SREX,1
GYCOM=-2

C2/14/69 PAGE 20
IMU ALIGN
- IS LUNBAF ALIGN

ORBIT ALICN
CALIBRATF MODE.

- IS LUNAF SURF

DV SUM AT 1,

DECA MODF SELECTION

CLFARP
CLFARM
CME
RPT
A MF
HET
HMF
RRT
3,1

SET CLFEAR
CLEAR MODE
READOUT IN PROGRESS

HOLD IN PROGRESS
NORMAL EXIT



54
55
55
56
56
57
57

50
51
51
52

n3
G2
03
02
03
c2
03
cz
23
02
03
02
02
04
05
04
0s
04
C5
D4
N5
04

05
C4
€S
N4
05
N&
05
€6
o7
Cé
nv
cs6

FLIGHT PRNGFAM X--LMAGS FPX S23 (151
LM

1223
1224
1225
1226
1227
1230
1231
1232
1233
1234
1235
1236
1237
1240
1241
1242
1243
1244
1245
1246
1247
Lzor

1251
1252
1253
1254
1255
1256
1257
125C
1261
1262
1263
1264

47
10
64
5¢
a6
42
an
19
2%
3 I
4G
30
46
3
4é
4
3z
46
40
1?‘!
30
40

24
46
24
46
24
46
24
46
24
46
24
46

DD Y MY D ) e e YO

DD ODC M

Lo I o B i B T e B o Mt M N 00 R 2 0 B

ABDRT ELFCTRPONICS ASSEMBLY

1227
r3z27
2200
roes
€320
1227
287
€63
4n14
727
2345
r3zo
7257
£321
T2€60
1222
~322
1246
1202
f324
€325
1222

Tr13
1225
c72¢e
7310
4j4r
1326
4083
13370
4041
1332
40C2
1330

424
743,
T44,
745,
Tab,
747,
748.
749,
750,
751,
752.
753,
754,
755,
756,
757
758.
759,
760,
7614
762,
763,
764.
765
766,
767
768,
769,
770,
771.
72
773
774,
775.
764
777,
778,

TRA

CLEARM STO

RPT

HET

SFTEST

INP
AXT
CLZ
TIX
cLZ
STO
cLA
STO
RA
cLZ
THY
cLZ
TMI
TRA
CLE
™I
TRA
STO
cLZ
TRA

DEC2 SCALE FACTOF

sug
TMI
SUB
™I
sus
TMI
SuB
TMI
sus
TMI
SuUB

w44
CMF
DECA
541
RTADP, 1
*-1,1
TMFRE
B2 ANCH
1811
DEDASC
DSP1
READP
aME
ENTERD
RME+1
DEXIT
HOLDP
42
ADOUT
HME
RMF
DEXIT

SFLC
CLELREM+]
55 )
NOTOD
49817
SFP
4B17
SET
12817
SFV
5817
SFT

C2/14/69 PAGE 21

CLERR EXIT
RESET FLAGS

SET BRANCH FOR NEXT
GUIDANCE CYCLE
INITIALIZE CODUNTER

TO CISPLRY

TEST FOF

REACDOUT MODE

OR ENTER MODE
ENTFY.

EXIT

READOUT TEST FOR
HOLD COMMANDED
TO CUTPUT ROUTINE
SET HOLD MODE

SELECTION

LESS THAN CC26 PROTECTED
LESS THAN 173 IS OCTAL

1732-253. 1§ 100 FERT
254(255-257) IS «1 MIN
260-266(267-271) IS .1 FPS

272-276 IS 1 MIN



52

53
53
54
54
55
55
56
56
57
57
50
5C
51
51
52
5:2
53
53

54
54
55
55
56
56
57
57
50
50
51
51
52
52
53
53

07

¢é
nT
N6
07
neé
o7
ne
07
06
o7
1C
11
1C
11
17
11

-~

L

11

1C
11
1€
11
1!“
11
1€
14
12
13
12
13
12
13
12

13

FLIGHT PFOGFRAM X--LMAGS FPX S03 (151
FLECTRONICS ASSFMBLY

1265

1256
1267
127¢
1211
1272
1273
1274
1275
1276
1277
1360
1371
1 30
1303
1324
1308
1376
1303

1310
1311
1312
1313
1314
1315
1316
1317
132¢
1321
1322
1323
1324
1325
1326

1327

24

44
24
46
24
45
24
46
24
4
24
46
24
46
24
46
24
44
24

46
24
46b
24
46
24
46
24
4 A
24
46
24
46
47"
2n
47

LM

=

L IDODD IMODOD D D

g

Ay

3y

b R R T

YA Oy oYY

ABART

4000

1324
&ne]
1336
€721
1347
4041
1326
22
1322
4001
1327
4005
7312
4703
1347
[T D
T31%
~T2¢

1322
£72¢4
7317
“."\f_‘ 3
1344
4004
1346
r723
7319
Qanen
1342
r72%
731"
1225
r677
1347

779,
T8C.
781,
782,
783,
T84,
785,
786,
T87.
788,
T8%.
TG0,
T2l.
792,
793,
T34,
T35,
7944
757
TSR
73%.
BOD,
871,
AN2.
£73,
824,
Eﬁs.
BOE,
877,
BNR,
ana,
#:10
£ll.
g12.
a1L3,
gls4,.
gl5,

SEP

suB

TMI
SUB
T™MI
Sug
T™MI
SuUR
TM™I
sug
TMI
SuUg
™I
SUB
™I
sug
TM]
SUB
TMI
suB
TM-I
SUR
TMT
SUB
™T
SUE
™I
SUP
TM™MI
suB
TMI
suB
TMI
TRA
CL2
TRA

7817

SF4
6B17
SFT1
SFL2
SER
12817
SFP
SEL2
SFV
€317
SFT
2817
NOTDRD
4B17
SFR
12817
NOTDD
SFL4

SFV
SFLR
NTOTOD
4817
SFACC
3R17
SFG
SFLe&
NCYDD
TR17
SF1
SFL7
NOTDD
CLFAEM+]
B23SF
SFG+1

C2/14/69 PAGE 22

277{3C0-302),303(304-305)

IS .C1 DEG
306-313 IS .01 MIN
314-317,227(320-336) 1S .1NMI
34C-347{3250-351) IS 109 FEET
(352-357)26C-371 1S .1 FPS
(372)273(374-3761377 15 1 MIN
4CC-4C1 1S DCTAL
402-403(4C4-435) 1S o1 NMI
4C6=-417 IS OCTAL

42°-454,456-463,46T-503
(455 ,464-4606) IS .1 FPS

5C4-537 1S OCTAL
540-542(543) IS 201 FT/5=C2
544-%540 IS .21 DEG/HR
547-613 IS UCTAL

614=-622 1S 1 COUNT

623-7C4 1S OCTaL

ILLEGAL ADDRESS

PICK UP SCALZ FACTOR
T0D LFCIMAL SFT yp



54
54
55
55
56
56
57
57
50
50
51
51
52

53
53
54
54
55
55
56
56
57
57
52
50
51
51
52
52

53
54
54
55
55
56

12
12
12

12
13
12
13
14
15
14

14
15
14
18

14
15

15
14
18
14
15
lé
17
16

16
17
16
17
16
17
lé
17
16

FLIGH™ PROGFAM X--L42GS FPX S03 C151
LM

133¢
1331
1332
1333
1334
1335
1336
13237
1347
1341
1342
1343
1344
1345
1346
1347
1356
1351
1352
1353
1354
12565
1256
1357
126C
1361
1362
1353
1264
1365
1366
1347
1374
1371
1372
1373
1374

2C
or
2n
4
20
4r
20
40
2'\
&0
27
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B23,23,12,13

513
R20,2Cy 1510

FIIR RATE

g3 Z°RE

51141
P11,l1 B3C,30,2742C FOR ROTH

221 B3 EBl132 FOR RATE

E11s1 BILY IS ¢ 20 2C 20528518 12
i Y gt o

az2 B3 ZFFD FOR
Ligql 8304+3C+ 20520
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21,1
P21,1
ELTOK 1
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RATF
I=RD

FAOR 807H
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21
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23
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23
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23
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23
22
23
22
23
22
23
22
23
24
25
24
25
24
25
24
25
24
25
24

28
24
25
24
25
26
27

FLIGH™

2416
2417
2420
2421
2422
2423
2424
2425
2426
2427
2430
2431
2432
2433
2434
2435
2436
2437
2440
2441
2642
2443
2644
2445
2446
2447
2450
2451
2452

2453
2454
2455
2456
2457
24A7
24561

DENGFAM X-=LMAGS EPX S03 (151
PRORT ELECTRONICS

26
19
i
2b
34
56
22
1"
42
27
25
1"!
>n
26
34
=33)
22
1¢
20
13
2"
1z
ar
on
24
1"\
?&
1-
72

5.—-
2,..
1-\
21"\
15
42
T8

LM

v e M W I TR T o T e e S e T B o S I e W T o e

MO ™

T b s g e e

(556
Coen
role
235
coee
rnca
CTREN
£650
26415
913
(557
glalsls)
117
r 2'{7
f"_!_{.‘
rorg
r653
r652
651
r652
Thal
TeLh
r316
1777
r231
cac3
CNC7
€142
€261

cer?
{340
c2C4
(3en
raz24
2654
444

1478,
14C9.
141C.
1411.
1412,
14132,
1414,
1415,
141€.
1417.
1418,
16419,
1420,
1421,
16422,
1422,
1424,
1425,
1426,
1427,
1428,
1429,
143C.
1431,
1432,
1432,
1434,
1435,
1436,
1437,
1438,
1439,
1447,
1441,
1442,
1442,
1444,

ASSEMBLY

LMQRR2

QEETRY

MDF
STC
cLA
MPR
suz
ALS
ADD
STO
TIX
CLA
MPR
STC
cLA
weR
Suz
LYRS
ADD
ST
cLa
§TO
STO
cLZ
TRA
SUR
§TQO
cL?
STC
TS0

AXT
GCL:A
STC
cL#
STO
TR

L31,1
TSC
R2?2
L32,1
3
P33,1
p33,1
FLTRFL,1
R41
L4l
SO
B42
La?
TSD

3

Pag
D44
34
D43
P12
P21
184
ELTEX
54
QLTELE
Ts7
VHSO
TXEC

291

BX,l
C7X,el
VXyl
VOX,l
NRaLM+1,1
2RPM

C2/14/€9

B2C, 20 1¢,19

B-7 ZFFD FDR RATE
ZFRO FOR RATE

R2C.B2C

B1C,1C FOF BOTH

B—7 B3

8-7 IFFROD

R1C FOR BOTH

QL=-5J &7 B23
PFRIC. ALT

= VK SQ £7 B26
SAVF FDF CRB INS
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COMFUTE LM QRRIT PARAMETERS
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P
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2T
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?'F
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2
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e

31
T
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.
27
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-
31
ar
31
37
ED|
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32
33

s

)
1
)
r
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[

2514
2515
2516
P5YT
2520
2521
2522
2523
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LW~ N EmET
Lr 7 e
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T2 O ThaL
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27 7 er2]
2 L 1211
& E=~31
Al e
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T2 T 28]
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o X T@deh
26 1 (754
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o
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Y] Mr+OCT EDY

SLECTEENINg

1445,
labe,
1447,
lag s,
1449,
lab”™,
16451,
1452,
157,
1454,
1455,
1456,
1457,
1458,
l43e,
1467,
14h/1.4
14422,
1462,
1484,
16445,
1466,
1457,
14468,
lase,
1477,
1471,
1472,
1473,
ILTQ.
1475,
1476,
14774
1478,
1479,
lamvr,
1431,

W 4

KINGK

STF
LRE
S"H
8y
STC
TS
neMm
00
N7
MPY
Ve
ST
5
SUR
8 e
SUR
§Tr
75€

L0 e =
1~

CR v B N S
A T T

R I I el o)

L WV OYw >
| B,
th T

e

v e
1 32
TN

(o]
-~
P

L

- L

P
g

b ol e 1 0

|
T

2pEpe
Y

1%1

NI
THERE
e

5dJ

1
QLTELF
o

EXFC

Vy”©
2,1
R R
FIX,1
WX, 1

VX,y1
VIx,1
v‘i'fx'].

vyr
vye
WX, 1

C2/14/¢69

EFTUEN FRCM OFBPM W/ ACC=SI

R”

TN R2

SAVF FPE TDERG
R™M W/ &LCU=E

2%0T-T4+S] 4T B3, ISRQ Y
D E4

AT FE-C

R132

MPY BY 2

LM 2PCFNCYUS AL™. AT B23

Y 7FFLED TN PREVIOUS BR

SLEYFE F OFDE NR3TIT NS,
Y={WCX)DCT(5X)
SAVFE V FOF DRBIT INS,

VYC=(WCX)DDTLVX)
SET UF FrE CRNSS
PRDUCT SUYRBFOUTINF



22
22
23
Z3
264
24
25
25
26
26
27
27
2C
20
21
21
22
22
23
23
24
24
25
25
26
26

27
27
20

21
21
22
22

32
32
32
33
32
33
3?2
33
32
33
22
33
34
25
34
35
34
15
34
35
14
25
34
35
34
35

14
35
36

' 37

36
a7
36
37

FLIGH™

2524
2525
2526
2527
253¢C
2531
2532
2533
2534
2535
253¢
2537
2540
2541
2542
2543
2544
2545
2546
2547
2550
2551
2552
2553
2554
2555

25546
2587
2840
2541
2862
2563
2564
2565

PEOGFAM Y—=LMAGS FPX S33 C151
EBORT FLECTRONICS ASSEMBLY

1.2
29
12
42
72
T2
12
20
30
B
3!“
12
26
22
1r
3c
56
17
2"\
25
22
l'\
42
72
14
72

22

2?
46
22
€2
46

&1

LM

ST MY b Y ) Bt et s 7Y e Y U e e = TR 0 D M ) et b e

Y "R AT S Ty 5

{210
{0ER
crhtg
2506
€373
422
£373
el
rorg
tary
010
£n34
7134
Fory
£acs
"~1l4
(rel
£74an
r124
Co&C
rors
roc3
2536
Th4
CETE
€261

caln
7527
2773
LML
{ NN
2577
r41a
(e Lejo)

1482,
14R3,
1484,
1485,
1486,
1487,
1488,
148G,
149r,
1491.
1492,
1403,
1494,
1495,
1496,
1497.
1428,
14906,
1820,
1501,
1502.
1502,
1504,
1505,
1576
1527,
15C8.
1509,
18174
1511,
1512,
1513,
1514,
1£15.
1516,
15174
1518.

9 o ¥

STO
cLa
STO
TIX
TSQ
TSQ
TSQ
cLz
cLz
AXT
cLz
STC
Mpe
ADD
STO
cLz
ALS
STO
cLA
MPR
ADD
STO
TIX
TsSQ
$TO
TSO

GUTCANCE MODE CHFCK

cLa
%ADD
oo
#ADD
*ABS
TMI
CLA
cam

TS1C,1
UlXsl
TS4,1
KINGK,1
CRSPRD
NORMY
CRSPRD
TS3
TS4
2yl
TS51T,1
ViXyel
831,1
TS4
TS4
TS14,1
1
WLXy1
A31l,1
UlXsl
T83
TS3
*-12,1
ARCTAE
X1
EXEL

S1C
183
Xov
283

DXFR1
516G

C2/14/69 PAGE

WC X Ul = Ul X <WC

V1 VECTOR TO TSB

V1 &7 1

TS4

V1 DDT ZB AT B2

TS83

Ul DOT I8 AT B2

END DF LFM ORB PAR BRANCH

EXTERNAL DELTA V

TPI SFAPCH

41



23

24
24
25

25
26
26
27
27
3C
a0
31
31
32
32
23
530
34
34
25
35
36
36
27
a2
3¢
an
31
31
32
32
33
33
24
24

26
37
36
a7
26

-

36
7
26
7

-
e

21
20
21
2!"
21
2t
21
2r
21
2r
21

2r
21
20
21
22
23
22
23
22
23
22
23
22
23

FLIGHT PFOGRAM ¥--{ MAGS FPX S33 (151
LM 2B0RT ELFCTRONICS ASSFMBLY

2566 46 T 25732 1519, ™
25T 20 ¢ (31c 152C, cLz
25976 2° £ ieTaz 1521, cL2
2871 10:© £1857 1822, 5TC
2572 47 £ 2RA2 1523, TRE
1524, %
2573 200 0373 1525, cLa
2574 24 © 0377 1526, SUR
2575 B5 T 8 1827, ALS
2876 1~ £ e3le 1528, sTO
28 ¢ 20 0 031D 1529, DXFF1  CL2
2ETT 54 L CYRE 1530, LFS
2601 22 € 37T 15315 ADD
26%2 10 £ €373 1532, STC
2623 2¢ ¥ 731 1L.E33y cLA
2674 2?7 £ 377 1534, AQD
il o T Bl Sl | 1535, s§TQO
2618 A [ r3qA 1534, cLz
2677 4n C 72611 19375 TMI
2o LC & T w3l 1538, sro
2611 3™ C rac?y 1539, cLz
2612 27 mgan 1547, cLa
e 2w 35ES 1541, DXFFE12 Ts@
2614 17 0 7347 1542, pX1ce 8§70
2615 27 0 T217 18413, ADD
gt a2 o0 1R 1544, STC
2617 3C U 7477 1545, cLZ
2620 37 0 7263 1546, cL?
262l 20 3 227 1547, DXFFES CLZ
2622 1 1 £174% 1t4R, sSTC
25623 3af 1 te3s 1549, cLz
2624 1° 1 ©0l4 1557, STQ
2625 17 1 (440 1851, R0
2628 246 1 €754 1852, MPF
2627 5& € rnr] 1553, ALS
2630 32 € 283 1854, AD?Z
26%1 12 E 268 1555, ETe

C2/14/69 PAGE 42

%45

TDEL
ORBRFT™
TSEX
NCRTLN+5
rsl.C0Hy OF TPT =XECUTF

TIG COMPUTF TCOEL FOR

TAl CS1y CDHy OR TPI{S10=4)
5

TDFL

ThFL

5

-a1

TG

TREL

&J

TR TIME TILL RENDEZ{(TPI)
TREL LIMI™ THFL POSITINE

w47

TREL

S7 ZERO ST WHEN NOT IN XDV
THEL

NCRETON

=F PCElD .
2K14

P
2ARCT
vPy
STX,1
95X,1
VIXel
TS1l4,1
VS Xyl V5 STOFF

WCX,y1l

1 T 1.3

ViRYy VPY = V& DDT WC
VPY

TDEL=C
=TR2 DX10P
SFT UP PFTURN FROM NORTON

RUFNOUT ALTITUNE

RS ETORE



35
35
36
36
3t
37
30
3D
21
31
32
32
33
23
g
34
a5
35
3¢
26
27
a7
an
in
21
21
32
R
2%
23
34
24
35
25
36
24
2T

22
23
22

22
23
24

=

-

24
25
24
25
24
25
24
28
24
2%
24
2%
24
25
¢
27
26
27
26
27
2e

b 4

2¢€
27
26
27
2€

-

edl

FLIGHT

25632
2633
26134
2635
2636
2637
2660
264%1
2642
2642
2644
2645
2646
2647
265"
2651
2652
2653
2654
2655
265¢
2657
264"
2651
2642
2643
2644
2645
2666
2¢57
2677
2571
2672
2673
2674
2e7"
267¢

BEOGEAM X-—LMAGS FDX $73 (151

3?1
1."
26
&
3.2
55
21
10
o
1?"
42
72
2n
e
T2
T2
20
4
22
A
24
T2
A E

e

3 g
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[ Bt B W RS |

]

LA

U e e B

L T I e e i

B R, 8 A

T T T T B R e R T = T B M S |

0¥

rpEE"

fal o 1"‘
foen
fz(_ﬁﬁ
58 s |
477
re717
cz2reo
r2C4
(427
T424
25621
6422
£ 3
C 4473
€261
ELbl
A BN
T 445
A3y
2h8T
faqah
3I5R8
e
922?-.
F174
£420
£ rRY
-~ —1,4.-1‘_
£ag"
cAre
r43an
srnai
Zéel
£373
6427
(~ra

ELECTRONICS ASSEMRLY

1556. cLZ
1557. STC
1E88, MPE
1559, ALS
154, apz
1561, STO
15562, CL2
1563, STO
1544, cLa
15565, STC
1566, TIX
15567, TSCQ
156R, cLA
1549, S5TE
1578, TSG
1571, NR2IT3 T5(Q
1672, CLa
1573, SUR
1874, ADD
1578, TMI
15876, SUR
1E77. TSE
1578, DYXFE13 CL2Z
1574, CLa
1585, SUR
15R81. 57N
1582. CLA
1543, STC
1584, cL
1525, . STC
15836, MPR
1ERT., api
1588, sTn
1858¢c, TIX
1520, TSGE
1521, TSG

1582, cLZ

TS1C,1
UlXsl
V5Xsl
1

e LDOT
P ADAT
RPoX41
R")Xpl
VEX,1
VIX,1
NXFR=25,1
NORMY
=812
VHL
TXFC
OEapM
~B
TLSM
N5y
*42
TCSM
NCETON
53
FIX,1
F5X,1
V1IXel
WCX,1
TS84,
UlX,l
TSI 1
VIX,l
53
TS3
DXFPR1241,1
CRSPRD
NORMY
TE4

c2r714/69 PAGE

Ul STORE
BEAQQT = PSS DOT UL
TO 13

CSM POS AND VEL FOR
ELLIPSE PFEDICTOR
AND DRBIT PARAMETERS

CSM CRFBIT PAFAMETERS

+TIME INCe TO DXFR

AE~FH

Ul GoT (FC-R5)
SCALES BOTH FX AND RZ
AT 24 FOR AFCTAE

43



* FLIGHT DPEQGEAM X-—LMAGS FPX SC3 151 C2/14/69 PAGE 44
* LM #8027 SLFCTEONICS ASSEMALY

T 27 27T B0 ] 07C2 18983, VEUR1  AXT 2,1
30 ar 2P 27 kBTN 1694, cLA TEIC
an 31 2771 26 1 Taaf 1295, MPF VIXel
21 20 2772 32 1 (774 1596, 1Dz TS4
21 31 2723 1T ¢ £ong 1597. 5¥0 TS4 RZ T 24
32 32 2774 42 ] 2707 1598, TIX VRIIPL+1,41
232 31 27w 27 @ 41T 1599, cLa ke
33 3r 2176 24 T 1520 L& SUR 343
22 31 277 44 € (753 1671, T™] THEF S1t = 1 0OF 2
34 3Cc  271C T2 ¢ 7734 1€72. TSG ARCTAF TLOS=LFCTAN(EX/RZ)
34 31 2711 10 ¢ £33y 1673, sTE TLO% LIMF OF SIGHT (DFDA)
35 3¢ @712 27 § f311 1674, cLa TR
35 31 2713 24 ¢ 317 16254 SUR TDEL
36 30 2714 17 O T435 1674, ST T
36 31 2715 20 O 7425 L& T CL2 TR
37 30 2T1é 24 M 7445 1678, sus TOSM
37 31 2717 22 r 7311 YET A% 40D TE TIME INC. TPI T3 REND.
g 32 2722 24 § ©3172 1617, SUB 3J TAFGFT QOFFSFT
3C 33 2721 17 € 44?2 1€11. sT0 ™
31 32 2722 72 C €261 1612, TS@ EXEC
Al 33 2¥23 2T @ FeIn 1612, NDXFRl14 CL2 sir
32 32 2724 &7 € YR 1€14, GEM
32 33 2725 &6 ¥ ES2T 1615. TMI rsMTl T0O ELLIPX
116, *
1617, * JAREBI™ INSERTION SFCTION
1£18, *
33 32 2726 24 ¢ rzan 1619, cLA vy~
az A3 ZTLr &% U 1£20. CCM
34 32 2730 26 € 0270 1621, MPR VYo
34 33 2731 22 ¢ 143 1622, ADD VHSQ VH SQ
35 32 2732 72 C 7123 1623, TSG SQR™F
25 32 2733 17 0 r463 1624, 580 VHA B13
36 32 2734 207 G CBE2 1625, CLA 4K5 CNMPUTE OFSIRED BURNOUT
36 33 2738 24 © 7271 1626, SUB B8 ALTITUDF FATE
37 32 273& C6H £ (565 1627, MPY 4K4
37 33 2737 &2 € vOC3 1£28. LLS 3
30 34 2740 17 N 7423 14249, STO BEQOT



30
31

32
32
33
33
34
34
35
35
36
36
a7
37
an
30
31

32
32
33
33
34
34
35

35
36
36

37
40
40
41
41
42

35
34
35
34
35
34
35
34
35
34
35
34
35
34
35
36
37
36
2
36
37
36
37
36
37
36

37
36
37
3¢
a7
2C
21
2C
21
20

FLIGHT PROGFAM X-—-LMAGS FPX S73 (151
ABORT ELECTPONICS ASSEMBLY

LM
2741 24 C
2742 46 C
2743 2C 0
2744 L0 (
2745 20 ¢
2746 24 O
2747 46 C
275¢ 2€ ¢
2751 186
2152 20° ¢C
2753 10 ¢C
2754 2C C
2755 26 0
2756 22
2757 12 ¢C
2760 24 C
2761 46 C
2162 251
2752 45
2764 27 C
2765 24 7
2766 46 C
2767 20 0
2778 42 C
2771 20 0
2772 40 0C
2773 2r r
2774 56 C
2715 46 C
2776 20 C
2777 24 C
309C 46 C
g0l 29 €
3002 12 C
3003 50 1
cH4 20 1

£527
2745
€527
2751
T465
ra?3
2752
T465
(423
r271
r347
r227
C3r3
reza
CLTT
r226
2TEL
razé6
277C
€225
r177
2771
FR28
374°
cl7TE
2741

C4ry
£ae3
2903
Th14
4n05
2014
77C1
c4c7
cac2
L460

1630,
1¢31.
1632.
1€33,
1634,
1€35,
1636,
1637,
1638,
1£39,
164C.
1e4l.
1642,
1643,
1644,
1¢45.
1646,
1647,
1648,
1649,
1657,
1651,
1652,
1653,
1654,
1655,
1656,
1657,
1658,
1659,
1650,
1661.
1662,
1663.
1664,
1665,
1666,

Xpv

XDVl

r2/714/69 PAGF

SUB 4KE LIMIT RFDOT BETWEEN
TMI *+3 23) LND 4K6

cL2 4K6

TRA *4+5

cL2 234

SUB R FDOT

T™™T %+3

cLa 234

ST PFDOT

CLA PB

STOD RF

CLA 4K1C

MpFR THETAF

ADD TJ

STO AL

SUBR QJ LIMIT AL BETWFEEN
THI 43 BJd AND 9J

cCLA 9J

TRA 45

CLA 8d

SUR 2L

TMI *+3

CLA 84

TRA CCH3 AL IN 2CCUM

CLA LE R

TRA COH3+1

EXTERNAL DELTA VW

cLA S7
*4ALS 3

™I Xov1 -1% ENGINT 0N

cLA MUBg

SUB 1R17

T™™I XDy2

cLaA 183 ULLAGE DETECTED SET ST
STD ST

AXT 2,1

cLA DVGXX,1 INPUT VEL TO GAIN
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43
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45
45
46
46
47
47
4G
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41
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43
43
44
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46
46
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41
42
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26
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.l e
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22
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23
22
23
22
23
22
23
22
23

23
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25
24
25
24
2%
24
25
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FLIGHT PROGRAM X=-LMAGS FPX 573 (151
LM

3015
31076
3027
3O1C
3C11
3012
3013
3C14
3015
3C 16
ic17
3c2°0
anz2l
ac22
3023
3024
3325
3C2¢é
2T
AT AT
3031
3032
3033
303y
335
3036
3037
3c4C

3f4)
3042
3743
344
3745
3C4é
AC&47
3057

24
10
1(‘.
42
72
10
40
5¢C
27
24
46
ar
2?‘
&7
2m
26
1 C
2"1
26
22
1?“.
5n
2h
34
56
10
42
&0

20
1r
an
2!"‘
1r
20"
1'\
5!"

I o e T T TR S T T e T e T o e IS S

o

i Eall

[l BT T Wi T 6 I Sl |

LRORT ELFCTRONICS ASSFMBLY

nasn
CQ0s
Tnes
icls
€737
372
2212
eng2
T457
7526
3023
CoS0
(‘r"‘b‘b
nag
T4t2
caal
caen
r451
£agn
TRG
N T
cLE™
f"'\BQ
i
cort
T4ED
3€15

2903

c423
N4
cnns
PhTT
f,"lf‘
£270
(|
corl

1667,
1€68.
1669,
167C.
1671,
1672,
1673,
1674,
1675,
1676,
1677,
1678,
179,
1680,
1681,
1682,
1633,
1¢84,
1€85.,
1696,
1687,
16498,
1€£89,
163,
1691,
1692,
1693,
1694,
1695,
1695,
1697,
169R,
1696,
70,
1721,
1722,
1773,

Xove

XDV 2P

SUR
STC
5TO
TIX
TSQ
STC
?Rh
AXT
CLA
SUB
M1
cLZ
CLA
TRE
CLA
MPR
570
CLA
MPF
ADZ
570
CLd
MPE
SuZ
AL S
STO
TIX
TRA

CLA
STC
cLz
Gl
5TO
cL2
sTeO
Ax~

NRSX,1
TS4,1
VGXel
XNV1+1l,1
DPYMAG
VG

Q7

211
2841
2K1l1
4g
DQSX,1
VGXysl
XDV2P
2843
UlXel
DRSX, 1
2R J2
WlXyel
NRSX,1
NRSX, 1
28J1
V1X,1
DESKy L
1
NVGXX 41
XNV2+1l,1
XCV1

FFOOT
T84
T58
24007
TSI
vyn
TSl
iyl

C2/14/69 PAGF 46

ACCUM DELTA V

VEL 70 GAIN MAG
TO STEERING

IF IN TPI, DELV = VG
IF IN FXT DELTA V =QUAL

FUNCTION CF 284
ZERC DQS VECTOR

RADTAL COMPONENT

13+1=14

CENSECANGE CUMPNNENT

DOWNFENGE CUMPONFNT

0 13
VELCCITY 70 GAIN

GUIDANCF LAW
SET FOR INDEXING



44
45
45
46
46
47
47
40
40
41
41
42
42
43
43
b4
44
45

46
46
47
47
40
40
41
41
42
4?2
43
43
44
44
45
45
46
46

25
24
25
24
25
24
25
26
27
26
27
26
27
26
27
26
27
2¢€
27
26
27
26
27
e
3]

3L

31

3
anr
21
3ac
31
ar
31

~
o

31

FLIGHT PFNGFAM X——[LMANGS EPX SN3 (151

3051
3ns52
3C513
3C 54
3058
irs56
3057
3C6L
3061
3062
3063
3C64
G465
3086
067
ICTIT
3071
RCT2
3073
3C74
3C75
acTea
3077
212¢
3121
31°2
3103
3104
3125
3106
2127
311¢
3111
2] 12
3113
3114
3115

L4
2c
26
54
18
20
24
1°
r A
C4
34
10
2
72
135
go
26
24
54
22
26
56
12
2c
54
32
26
22
10
42
12
: Eal
24
24
10
14
21"

YO D D e e T D = 0 D I Y Y e Y e Y Y Y Y Y D) e e 1) Y ) e Y

[l

~

LM 2BORT

as8562
504
r3e7
cnrl
£acl
204
celo
sgaterd
7701
357
£orl
ket
goc2
2335
F554
4220
£5Ca
£387
et nh !
rTh54
£357
ract
ract
e 1ﬁ
¢aga
201
A7
C210
r21s
08l
€347
r271
£231
£232
s B
2522
cacs

1724,
1705,
1776,
1707.
1708.
1729,
171C.
1711,
1712,
1713.
1714,
1715.
1716.
1717.
1718,
1719,
(7 P
1721,
1722,
1723,
1724,
1725
1726,
1727.
1728,
1729,
1737,
1731,
1732,
1733,
1734,
1735,
1736,
1737,
1738,
1739,
1747,

FLECTRONICS ASSEMBLY

Tav
cLa
MPR
LRS
STO
cL2
SUB
5T0
MPY

®DOVP
suUz
STO
cLZ
TSQ
sTO
cLa
MPR
MPpP
RS
AGD
MPR
ALS
STC
cLea
LRS
ADZ
MPR
ADD
(e
TIX
STO
STC
SUR
SUR
STO
LDQ
CLA

*+41
RD3DNT,1
TRO

1

|
TS4,1
TS1C,1
TS2

183

TRA

Ts1

TEL

782
OVELT
R02D0CT,1
SIXTH
FOIANNT, 1
80

1
RDZ2ONT,1
TReC

1

Tl
TS1C, 1

1

TSl

TRO

2,1
TS14y1
H5+8,1
oE

RB

54

164
TS14
SK2C
4K12

C2/14/69 PAGE

-2

9-2=7

TD 8

172 AT 7
RFDRCT OF ZEROD
RDOT OR VYC

Bl6

16-9=7

R OR ¥YG20CT

TEST FOFR OVERFLOW
SIGN IF DVERFLOW

-2

-4

5

0 €

+1/2 200T AT 6
15

TO 14

TO 14

23

RF DOF YF

23

SAVE ©F% FDF DRBIT INSERT,

=LUNAF FADTUS
BUENOUT ALT ERROR



&7
47
4Lr
vl
41
41
62
42
43
43
44
44
45
45
46
46
47
47
47
49
41
41
42
42
43
43
44
44
45
45
46
45
47
47
40
40
a1

32
12
27
23
32
33
A2
33
32
34
32
23
32
23
32
13
4
25
34
a5
EDA

=
34
35
34
35
14
35
24
35
14
35
36
37
36

FLIGHT PL(REAM X—=| MEGS FRY ©

L™
2lls 24 7
3117 4K T
325 Fo AL
3121 4k T
31272 14 ¢
3123 12 7
224 20 r
2125 26 T
126 26 °7
27T AR
I13T 5™ 1
3121 44 0O
3122 271
2123 rA QD
3134 52 ¢
31358 (4 ¢
213 32 1
H1R3AT LW T
Al 2 )
314l 72 7
31472 T 0k
3143 445 7
3144 24 1
3145 45 ©
3146 27 1
3147 &7 C
2157 24 1
3151 &4/
3152 42 1
3153 20 0
3154 74/ 0
3155 "4 7
3156 34 °
3157 & ¢
316 T4 C
3141 32 F
3162 177

pane.

- 5pn
1122
FRTY
2172
f56a
Canre™
r357
r357
357
K A
s il |
2132
FA14
B {ae
il
racy
T504
A
il dn S
23325
c5C 6
2EEn
."5{-!-"!
152
T56C
3553
e
3552
2131
r63A
£933
£210
C143
£n1n
8218
£554
554

TLOCTEANTOS

1741,
1742,
1742,
1744,
1748,
1746,
1747,
1748,
1749,
1750,
1. 75,
17652
N
1754,
175845
1756,
1757,
1758,
1759,
2
1751,
1742,
1743,
1764,
1765,
1756,
1767,
1768,
1769,
1777,
1771,
1772,
1773,
1774,
1775.
1776,
13T Ta

g B

=3
LS5 EME

SDLA W2

S50 Wa

1
LY

SUR
LA
M
LDQ
ST¢
cLe
PR
VDF
STC
AxT
oy
CLA
MPY
LLE
#DVP
2AD7
STC
cLa
TSC
STO
TMI
SUB
TMI
CLA
TRA
SUR
T“I
TIx
cLe
MPY
Dve
Suz
MPY
nve
AD7
STE

.HP

43

HeL2

#+2

5K18
enapTL
a0

RO

-gn

TSl

1,1

w4+ ]
TS14,.1
1284

2

TR
RD30ONT,1
TS
TS14,]
aAVELT
PO300T 41
*¥+5
S5Klé,]
*+5
SK1l4,1
LL3CDT+1
ED207 L, 1
LLannT
GDLEW3,1
2K1

181

#]

VHSG

184

B

epz2OnT
FD20QT

C2/14/€8 PAGE

IF T G7 4K12

IF #7 LE 4K12 END NDELZ2=1

ROILO™ LOWFR LIMIT

T8 CUBFD
27

BURNOUT FRRNP

27

TN 25

-2

DESIRSD ACCEL RATF
TEST FOF OVERFLOW

UPPER LIMIT TEST
SET AT UPPEF LIMIT

LOWF® LIMIT TEST

48

B49

49-213=26(

VH S@

B3rC

—-QRBITAL FAD ACCEL AT

CMDh Fap ACCEL AT 7



4]

42
42
43
43
44
4t
45
45
46
46
47
47
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
59
53
51
51
52

37

36
37
35
37
36
37
3é
a7
3¢
37
386
37
28
21

21
20
21
20
21
2’
21
-
21
2¢
21

21
22
23
22
23
22

FLIGH™

2153

3164
31565
31566
3167
3177
3171
2172
3173
21174
3175
3176
BLIT
3zre
3201
3222
3203
3274
3235
3276
3277
2210

e

3211
3212
32132
3214
3215
1216
3217
322¢
3221
3222
3223
32?74

PENGRAM X-=LMAGS FPX S22 151

LM FRORT
T2 © €2¢1
20 & T@ad
24 C 337
46 N 2176
20 0 T 44
24 © 7387
44 [ 2174
200 7701
13 € T3IED
2 € anarc
af T 2206
5C 1. 701
44 ( 2200
249 1 ©58%
14 € &n(?
C4 € FNET
ir € Tgen
27 1 7554
72 € 2335
1€ 1, 221
&2 1 3177
26 0 01N
17 € r214
20 0 rhle
24 © 400k
46 € 2227
28 L £37r
24 0 TA48S
46 £ 2221
20 € 14l
24 € 470(6
L& I E284
50 . 062
20 1 €nes

1778,
1779,
178C,
1781,
1782,
1793,
1784,
1785,
1786,
1787,
1748,
1789%9.
1797,
1791,
1792,
1743,
1734,
17935,
1796,
1737,
1798.
1799,
1800,
18201,
1822,
1823,
18C4,
18105,
1826,
1827
187R,
1879,
1817,
1811.
1R12.
1813,
1814,

ki

~cepR

sTrER

Q7

FLECTPONICS ASSFMBLY

75Q

cCLA
SUB
™I
cLA
SUR
™I
CLA
5TO
cLa
TRA
AXT
ToV
CLA
LDGQ
*DVP
STO
cLa
TSG
5TO
TIX
MPR
STO
CLA
SUB
TM™I
cLA
sug
™I
cLa
SUB
TMI
AXT
CLA

CXEC

c2/14/639 PAGE

STEERING FQUATIDNS.

214

H

STEER1
224

HDOT
STCER]
1R2 =1{24B13
VG

PMAX

%49

1,1

41
RD2DO™ 41
ZFFD

&'F

T
RD2DOT,1
OVFLT
TS1C,1
STEFR1+1,1
TH18
TS14

MU8

1817

x4 4

VG

5K26
STEERS
S1c

1817
STETR2
241
VGX,1

COMMAND X-AXIS VFRT

PSIP=1

PSIP ANC PSIY COMPS
PSIP OR Y AT ZERD
TEST FDF OVERFLOW
SIGN 1IF OVERFLOW
PSIP DR PSIY AT O

(PSIP)SQ AT O
TEST IF ENG ON

CONSTANT STEERING IF

X8> FDF EXT DELTA V

49



52
53
53
54
56
55
55
56
56
57
57
52
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
s
5,""
51
51
52
52
53
53
54
54

23
22
23
22
23
22
23
22
23
22
23
24
25
24
25
24
25
24
ZE
24
2k
24
25
24
25
24
25
2€
27
26
27
26
27
26
27
2F
27

FLIGHT DOFONRFAM X==| MAGS FPX
LM

1225
3226
3227
1230
3231
3232
12132
3234
32135
1216
3237
3240
1241
3242
1243
37244
1245
31246
3247
1257
3251
1287
1253
3254
1255
1256
1257
3267
3261
3252
1263
1264
3755
3266
32457
3272
3271

e
Ca
10
2
'.J_‘ﬂ“.
i
'x"‘.
5
>h
26
22
o
20
26
3“1
]".
2%
2E

22

42
F}\
20
18
s
5e
22
ps
42
12
&r
2
2L
1
T2
1.

e

g

I o e M T I B B S B S R B |

T e Tt T I T T SR S Ry

TI b et e

2 R Tl |

S22 C181

fBORPT FLECTFONICS ASSEMBLY

Thi
i
"274
3224
Aot Al
r;ﬂl
£
con2
~374
¢ 13n
Foame

rors

o o

14"
alall
)
£174
r134
g
TO02
3235
et
i &
i
roars
ran2
"7
474
2253
£ 261
T472
473N
r714
o214
7123
£Fe 18
s e

1815,
181l¢€.
1817,
1818,
1819,
182%
1821.
1822,
1823,
1824,
1825.
1826,
1827,
1828,
LERA,
1837,
1831,
1832,
1833,
1834,
1E36.
1836,
1837,
1838,
1E39,
1847,
1841,
1842,
1843,
1844,
1845,
1F46,
1847,
1848,
1849,
1857,
1851,

SYCECSKY

Lol

Q’CCCE

MPY
DVP
STO
TIX
AW
cLz
cLz
AXT
cLA
MPER
ADZ
STO
cLA
MPE
ADZ
STC
cLA
MPR
ADZ
sTO
TIX
AXT
cLA
STO
wpy
LLS
A9D
sTQ
=
50
TEL
cLe
Suz
STO
TSC
$T0
CLA

1R1

VG
A11BD,1
®=ly]
it

e

TR2

2,1
L11RD,1
11,1
-cn

~gn
AL1BD,1
421.1
T8l

TS1
81180,
£31,1
TS2

TSs2
*_12!1
241

VG
NELVG
TECH1

2

VDX,l
VEMGX 41
*_6!1
SXFC
TEGT
DMEX
TL1l4
TS14
SQRTF
~815
S s |

C2/714/69 PAGE

Bl4
RESULT AT Bl

COMPUTE VFLOCITY TO BE
GAINED COMPONENTS

1
|
et
(o]

13

1-{PSIP)S5Q

50



* FLIGH™ PEDGRAM X-——-LMAGS FPX S03 151 C2/14/69 PAGE 51
* LM 2B0ET TLFCYRONICS ASSEMBLY

B 26 3278 &2 L 8" 1852, ABS

55 27 3273 24 ¢ 218 18513, SUB i
56 26 3274 44/ 2374 1854, ™I STEFF3
54 27 275 2060 ¢€ €211 1855, cL2 Te1ll
5T 2& 3276 45 (. 7301 1856, ™T *+3

57 27 3277 2¢ L C£o1% 1857, CL2 TS15
EC 3¢ 332C 47 ¢ 22AN3 1858, TRA *43

50 21 3301 28 C 215 1859, cL Rk !
51 3C 3302 &L C 00T 1860, coMm

51 31 33 1L (911 1851. ST Tadl
52 3T 33% 20 C 211 1842, STFERI CLA TS11
52 21 23NG 26 0 0011 1RA3, MPF 511
53 3f e HT 0 Coee 1854, cCM

83 31 3377 322 0 ((Clb 1845, ADZ TS14
54 27 3317 & ¢ 7123 1866, TSE SERTE
54 131 3311 1% € 012 1867, STC TS312
50 3¢ 3P 83 FOFR 1868, STEEEL AXT 211

B9 31 3313 26T 59185 1RrR5Q, cL2 TR1C
56 30 3314 26 1 (D&7 1R MPE UlX,1
56 31 3315 10 8] 1871 STC TS

&3 30 3316 27 T P4RT 172, cLa 28141
&7 21 3317 46 ¢ 2332 TET3s JuT1 TMT ou~ IF 28J1 NFGATIVE
¢ 32 IFZL 20 € £A912 1R74, cL2 7812
50 213 31321 26 1 £034 1875, MPR ViX,1
51 32 3322 32 C ("0l 1876. ADZ T8l

51 33 3423 10 L £Rc] 1877. STD TS1

£2 32 3224 27V 40 N1l 1678, cL2 TS11
52 33 33285 26 1 09247 187G, MPE WlX,1
53 32 1326 I M LOr0] 18801, AD?Z TS1

53 327 3327 1™ 1 £374 1881. sSTO A118B0,1
54 32 3330 42 1 2313 1882, TIX STFFL4+],1
54 332 3331 47 0 2231 1882, TRA STEEES
55 32 3332 27 0 (712 1R84, nu~ CL2 TS812
55 33 3333 e € copn 1885, com

E6 32 334 47 £ 23221 188¢, TR2 NUT1+2
56 32 1235 44 (C 2340 18A7. OvrL™ TOV *+3

57 32 33zg 20 ¢

FRem 1883, cLA TSO



52

53
54
54
55
55

56
56
5T
57

~
L

50
51
51
52
52
53
53
54

54

35
34
3s
34
35
24
a5

34
35
34
35
36
a7
36
a7
36
2T
3&
A7
26

FLIGHT

22137
s E
241
3342
32432
3344

1345
1244
3347
1357
135
32572

3252

3354
3355
33256
257
13HD
3361
3247
3353
3254
3255
1286
1367
33T

3371

DEAMREAM

L™

4
21‘
o
2r‘
4"

44
g i

LA
G

R ¢ ]
s S

4
Ln
27
g4
52

2
{4

&7
~dy
44
&0
?'\
32
&

e |

i e S

B 7 b B e Wl |

FEnAsT

FT764
2347
LT
2344
P e o
CTéea

2344
TEE7
235]
FP T4
£ 337
r214

T3

fHCT
£3T6
L2
rool
£n21
erlr
flllalatal
fAESR
2366
EEYo
4w
ra1e

£145

1.2

X--|MAGS EPY¥ €3 7151
TLECTEONICS VSSEMBLY

1ego, Tet
1890, TMT
1891 cLa
1892, TR2
18917, o
1824, TR
1895, *
1896, *
1837, *
1898, nsP1 OV
1899, cLz
1077, TMI
1993, TRA
1072, CL?
1903, STO
1874, cL#
V&5, *
1636, *
1227, *
1928. *
1929, DVF
191°. TRA
1911, ngP2CP CLp
1c12. LRS
1911, LLS
1914, STQ
1515, ABS
1616, *DVP
1517. TOV
1918, TR
1019, CLR
1927, ADZ
1021, TRA
1622, *
1923, *
1924, *
1925, EXEC2  CLe

2714769 PAGF 52
ExaT EXIT w1TH COMPUTED VALUE
43
PuLX PAOSITIVE LIMIT
4
NMEAX
= 0 o

NISFLeY ENUTINE SOFT PORTICON,

£41 ELw OuFa
NSPFL H,HDOT MODE.

£42 -1S INITIALIZE.

NSPLY TO COUNTER CHECK.{HARD)
H

POyT

HOO®

0 °°CGISTER DOSS NOT NEED TD BE 18RO
SINCE DVP K55 IS AT WOFST A LEFT
SHIFT OF 2 AND THF ALT FATF REGISTEP
IS ONLY 15 BITS LONG

K55

DSPLY1

"Ads NUT=-NF-CSM PLANE VEL.
17 SET SIGN CF Q AND USE
17 UF TIMF

ERle S&VE SIGN

YYCES =FULL-SCALE VALUE{2CC FPS)
42

*+ 2

DMAY

TEIL VYC IN SIGN-MAGNITUDF
DSPLY3-1 TO CUTPUT. (HARD)

EXECUTIVE PLART 2, (BRANCH 5C)

8ol SET NEV BFANCH



55
55
56
56
57
57
60
60
61
61
62
62
63

64
4
&5
65
66
66
6T

60
6C
61
61
62
62
63
63
64
64
65
65
66
66
67

FLIGH™ PROGFAM X--LMAGS FPX S23 (151
EROPT CLECTROMICS ASSEMBLY

LM
3372 12 C
2373 12 °
3374 3C C
3375 46 C
3376 3¢ ¢
3377 446 0
3450 27 C
3431 24 C
3402 46 0
3473 24 C
3474 46 C
4n5 24 T
3476 46 C
3427 24 C
341C 46 (
3411 22 r
3412 46 C
3413 27 C
3414 46 C
3415 72 C
3416 T2 r
3417 51 1
3420 20 C
3421 6 1
3422 52 0
3423 32 1
2424 17 1
3425 20 C
3426 26 1
3427 32 1
3430 10 1
3431 42 1
3432 33 0C
3433 22 C
3434 1C C
3435 24 C
3436 62 C

€NE3
1132
455
3461
571
35313
4o
7525
2453
771
3534
7701
4047
T7C1
2453
€427
2432
r6l4
2416
4772
451
cnez
r632
e s
rnl4
{810
(51C
r633
cn70
r544
r544
3420
CT17
4006
7117
Ch21
alnloee!

1526,
1927.
1928.
1929,
1937,
1931,
1922,
1933.
1934,
1935.
1936,
1937,
1938,
1939,
194C.,
1941,
1942,
1943,
1944,
1945,
1946,
1647,
1948,
1949,
195C.
1851,
1852,
1953,
1954,
1655,
1956,
1957.
1958,
1959,
1960,
1561,
1952,

EXTCM

EXFLM]

(@]
-
-~

TNCMUT

sTC
TSE
cLZ
TMI
cLz
TM]
cLa
Sug
T™MI
Sup
™M1
SuR
T™MI
sus
TMI
*40D
T™MI
cL:
TMI
ETY
TSQ
AXT
cLA
MPY
LLS
aDZ
STD
CLE
MPF
AD7Z
STO
TixX
cLz
ADD
STO
sug
ABS

BRANCH
T™MIE]
ODF
NEWDD
1DEF
EXECM2
So

3R3
EXFECL
1R3
EXECA
183
DELAY
1R3
=XECH
783
INCMUT
DELZ2]
x4+2
FADICS
ATTERER
241
1K33
SX,1
12
DAXREM, 1
DAXFEM,1
1K34
EXyl
1K1,1
1K1,1
%-9,1
MUT
1817
MUT
1K37

C2/14/69 PAGE

RESGFT TMm
DENE DATEL FLAGS

TEST IF DOWNLINK DATA
HAS BFEN FECEIVED
SC-2(-1S% INEF, RFEF)
SC-4{-1% IMyU ALIGN)
SG-5{-1S LUN ALIGN)
SC-€é{~-1S NRRA ALIGN)
SC+1

sSe=7

CALIBRATE MODE

IMy Di® COSINES

COMPUTF ETTITUDE EFRORS

=13

-15

2

GYRO BIAS AT -13

INCFs COUNTER

ACCFL. CAL. DURATION

53



67
60
60
61
61
62
62
63
63
&4
64
65
&5
66
&6
&7
67
60
6C
61
€l
62
€2
€3
63
&4
64
65
65
66
66
67
&7
18

™
LH

61
el

23
24
25
24
25
24
25
24
25
24
25
24
25
24
25
24
25
2€
27
26
27
2¢
27
26
27
26
27
26
27
26
27
2¢€

27
ar
3l
38
21

FLIGHT PFOGFAM

3437
3440
3441
3442
3443
3444
3445
3446
1447
1457
3451
1452
3453
3454
3455
3456
3457
1440
3461
1462
1453
3464
34 5%
I46E
3467
34T
3471
21472
3473
3474
3475
3476
3477
3550
3501
3sn2
3523

60
46
50
ar
26
32
190
42
21
24
46
3!‘
3?‘
39
3/\
47
12
49
20
22
1!‘\
2n
72
20
10
27
24
46
24
46
24
46
24
46
24
45
L"\

e W T e M e I Tee B T W B I T W Wa Ma T T W S T W B B W o U QY PRSP, B e T

]

EoEn
2447
coe2
C714%
r 435
547
54"
3442
i
c617
24513
r4rn
rs3n
(531
n532
LNg7
{223
rnpa
LTRS
323
r22
r3256
2457
1712
rre3
£323
4713
1374
4304
3513
4741
2374
&« Ch
&£154
LNNA
2574
2376

194613,
1954,
1665,
1966,
1967,
1668.
1962,
1872,
1571,
1872,
1871,
1974,
1675,
1676,
1877,
1678,
1e7a,
198n,
168].
1632,
19813,
1¢84,
1935,
19786,
1987,
1¢838,
1eRr9,
198€C.,
1691.
1992,
16913,
1694,
1605,
19946,
1637,
teaqa,

X=-LMAGS FPx 5273 151
LM 2BORT ELECTRONICS ASSEMALY

EXTrA

N=wDD

COM
™I
AXT
cLz
MPR
ADZ
sTO
TIX
CLE
SUR
CLZ
gLz
CLZ
cL?
sTe
TR
CLA
ADD
STH
CLA
TS558
cLe
STP
CLi
sug
TMI
SUR
TMI
SUR
-1
SUR
T
SUR
“I‘MI

TER

*+7
241
SDVX, 1
1K3é
1K1G,1
1K19,1
*=by1
My7
1K3C
TAFECE
&7
NAXE
DEY2
naza
DELLY
S=Fx
SFExl
STOCoMm
ADST
SRFEX1

1817
LuUNAZ
1817
42
TXFECH

C2/14/69

PAGE

+ 1S TIME FOR ACCEL CAL

NEW BIAS CORRECTION

LAl CDMPLFTE,
ZFRC ALIGNMENT

END MAJOR CYCLE

STOFE Nfw DFDA DATA,

EQU

gl

STORE

DFEDA ADCFFSS,

QED

LonA

il |
~

PENTECT RRANCH F20M

82

epperss

wr

W

wh

WE

1§ sC

BTWN SOPSL3

I's 513

18 S14

QENA

54

SET ATT HULD
INCREMENTS



62
62
63
63
64

65
65
66
66
67
67
60
60
61
61
62
62
63

64
64
65
65
66
66

67
60
60
61
61
62
62
63
63
64

30
31
30
31
30
31
30
31
3C
31
3c

32
33
32
33
32
33
32
33
32
33
32
33
32
33
32
33
34
35
34
35
34
35
34
35
34

FLIGHT DPROGFRAM X~-LMAGS FPYX S$03 C151
£BORT ELFCTRONICS ASSEMBLY

LY
3504 20 C
3506 24 °C
3506 46 C
3507 24 C
351C 46
3511 100
3512 40 C
3513 22 0
1514 22 C
3515 46 C
3516 24 C
3517 46 C
352c 2t ¢C
3521 46 C
3522 27 0
2523 100
3524 12 ©
3525 50 1
3526 20 1
3527 20 1
3530 19 1
3531 42 1
3532 40 C
4535 200
3534 19 C
3535 40 0O
3536 20 0
3537 46 C
354C 40 C
3541 20 €
3542 10 C
3543 &0 Q
3544 20 C
3545 26 C
3546 1N C
3547 2% €
3550 26 Q

C4ls
4065
1511
7701
2533
0563
3400
r400
7701
3525
5427
3453
C604
3525
7520
C400
€576
£cee
€714
€121
c160
3526
2453
1011
CCe3
2400
0576
154]
1542
alalo!
C4coO
4047
€140
c127
tncl
C142
€123

2Cn0.
2001,
2002,
2Cn3,
2004,
2005,
2C06.
2007,
2CAR,
2C10.
2011,
2012.
2013.
2C14,.
2C15.
2016,
2C17.
2c18.
2C19.
2020,
2C21.
2022,
2023,
2024,
2(25.
2026
2C27.
2C2R.
2C29.
2C3n,
2C31.
2C32.
2033,
2C 34,
2C35,
2C36.

cLA
SUB

T™I

SUB

TMI

STO

TRA

EXEC3 CLA
*ADD

™I

sus

™I

CLA

T™MI

CLA

STO

$TQ

MABEE  AXT
CLZ

CLA

STO

TIX

TRA

EXSCM2 CLA
STO

TRA

EXFCE  CLZ
TMI

TRA

cLA

STO

; 'I'Rh
FDAI1 CLA
MPR

STO

CLA

MPR

S14
2B3
*+3
1R3
EXFCM2
DLIF
EXECM]
se

183
MABEE
TB3
EXEC2
DELZ21
MABEF
3B3

SO
DELS
641
SDVX,s1
A11,1
A11D,1
*¥-3,1
EXECA
IC1BR
BRANCH
EXFCM]
DELé
x4 2
*47
6B3

sSa
DELAY
221
CoGa
TS1
223
SIGA

C2/14/69 PAGE

NEW WD IS Sl4,.

$14-2 (-1S S14=1)

S14-3 (-15 Sl4=2)

ENABLE DL IF Sl4=1

NEG IF SC=T

CALIBFATE 1.Cs

IMU ALINE FOR 2SECS.

ZFFD MUT AND DV SUMS

SET 1C BFENCH

IMy ALINE,
-1S CALIBFATE,

55



64
65
65
66
Eé
£7
67
62
&0
&1
61
62
&2
&3
63
64
&4
é5
65
66
66
67
67
70
70
71
71
72
72
73
73
T4
T4
75
75
76
76

36
4
35
34
15
34
15
35
37
36
17
16
37
36
17
36
a7
36
a7
26
37
36
37
2¢c
21
2r
21
2r
21
20
21
20
21
20
21
20
21

FLIGHT DFPGEAM Yem| MAGS FRY 6€°2 ©]15]
3EEEMNELY

.

1651 4w P
ks 27 31
Lo S s |
1554 4~ r
35586 100
3&he 12 0
AT T2 F
IBETE T2 L
3561 T2 ©
I/ 5% ]
[hex 29 1
3564 17 1
1565 42 1
IBLEL T2 B
28T 5h 3
ISTE 26 B
3571 4% C
572 32 0
3573 &6 C
31574 49 C
3575 192 ¢
1876 40 C°
57T 20 @8
I6°C 24 C
3601 %6 L
Aee2 238
3623 10 C
36046 27 4
3605 24 1
1676 46 €
3607 3%
3617 46 0
3511 27 @
3612 17 0
3613 30 ¢
3614 24 C
3818 17 @

SETL
L et
c5"4
2152
rf 4672
/-15‘}'
2A1
#8525
€261
F'“n"‘?
C2el
rMlsa
2563
€422
ik alle )
£013
ris?
C32¢
3575
1222
L3429
7202
rf41C
7520
3&62C
r52¢
430
r6ll
P33
5552
877
2620
£526
371
£172
r231
el

HOET ELTCTEANTCS

2037,
2738,
2039,
2E&TS
2041,
7047,
2rai,
20 44,
2r 45,
PrbE.
2047,
2048,
2048,
2050,
2C51.
2052,
2053,
2{ 54,
2055,
2056,
2057
7058,
2C59.
2Ch0.
2CAla
2052,
2062,
2065,
2066,
2C6T
2C68a
2069,
20710,
2071,
20 T2.
2C 73,

LIZRoT

M= TN

£X33P

ZXAH

CLZ
Sup

TX1T+E
LOANTL G
TN3ANNT, 1
GCL2wa
Rl
TETX
=k Gl
TLPE
i et
241
PIX,1
TS14,1
*-2!1
NOR MY
21
Te13
TEEX
READD
42
DEXIT
EMF
ACOUT
SiE
3R3
LSICDH
2K11
28J1
3K4

EE
EX3341
DELLC
SX33PP
2K1l
VT

01

5J
Q1DFDA

£2/14/¢€9 PAGE 56

SURE TO GC 70O ZXEC,

ELPR END COMPT
LENGT™H OF VECTD®
RIX

LENGTH OF RI

TEST™ FNR EXIT
FEOM HOLD
EXIT

TO EE2DOUT



77
7
TC

70
71
71
72
72
73
73
74
T4
75
75
T6
76
77
77
70
70
71
71
72
72
73
73
74
T4
75
75
76
76
77
77
70

2C
21
22

23
22
23
22
23
22
23
22
23
22
23

23
22
23
24
25
24
25
24
25
24
25
24
25
24
25
24
25
24
25
26

FLIGHT PROGFRAM X--{ MAGS FPY S03 (151
PBART FLFCTRONTICS ASSEMBLY

LM
&l 12 ¢
3€17 40 C
3620 3290
3621 27 0
3622 10 4
3623 30 ¢
3624 19 0
2625 3T 0
3626 12 €
3627 47 C
3630 T2 C
3631 20 ¢
3632 24 1
633 12 @
3&63¢ 1C ¢
3635 33 ¢
2636 502 1
3637 2C 1
3640 26 1
3641 56 C
3642 322 C
3643 12 €
36464 42 1
3645 22 ©
3646 22 C
3647 46 0
B6SC 20 .0
365t €6 @
3682 1n e
LEI - DG G
3654 26 °
3665 10 0
3656 29 0
3657 26 C

3e6C 1T

€261
2712

C3cs

rasn
re12
c0s1
ce13
r252
rn1e
A067
6261
r2r3
f347
£ar?
£314
r423
£Ac?
€430
€929
£ac1
C423
~423
2637
r410
&LN
31773
c416
4722
rocy
r173
(452
roe?
rocy
€033

£00S

2074,
2CT5.
2076
2C77.
2C78,
2C7e,
2c8rc,
2C81.
2082,
2C83,
2084,
2085,
2086,
2(B7.
2CA8R,
2084,
2C9,
2091,
2092,
2093,
2( 94,
295,
2C %56,
2057,
2098,
2rae,
2100,
2101
2122,
21723,
2174,
2175,
2126,
2127,
2138.
2199,
2112,

FX33PP
*
*

CSICDH

TSQ
TRA
CLz

cLz
STO
cLE
STO
cLz
STO
TRA
TS¢G
cLe
SUB
STO
STOD
cLz
AXT
cLA
MPER
ALS
ADZ
STO
TIX
CLA
*=ADD
i1
CLA
MPy
STO
nvP
MPR
STO
CLA
MPF
STO

C2/14/769 PAGE 57

EXFC

XDV

4J

PESTORF SAVED QUANTITIES FOR T/B COMPUTATIONS
IN HARD MEMORY

VeX

TS12

Vey

TS13

Vel

TS14

EX36+1

EXFC

RT

RF

DELH

DELFP LITTLF DELTA R AT 23
RFDOT

2q¢1

VIiX,1

UZ2Xyl

i |

RFDOT

REDOT RFDOT = U2 DOT VT B13
¥=5,1

S10

683

CDH SIC = 2

S16

3PID4 A=3/4(PT1](S1l&) AT Bé6
TS1

AF

DELH

Ts2 A(DFELH/AF) Bé

TS1

181

TS5 A AT B7



TC
71
71
72
72
73

73
74
74
75
75
76
76
17
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72

27
26
27
26
27
26

27
26
27
26
27
26
27
2¢€
27
3c
31
3c
31
a
31
3C
31
30
31
30
31
a0
31
30
31
32
32
32
23
22

FLIGHT PROGFAM X--LMAGS FPX S23 C151

LM
3661 25 O
3662 24 ©
3663 56 C
3664 26 0
3665 22 0
3666 26 C
3667 24 O
367 22 ©
3671 12 ¢
372 20 O
3673 24 0
16T4 1" 0O
3675 e N
3676 04 0
3677 24 0
370¢ 106 ©
3701 20 C
3702 54 ©C
3703 22 €
3704 €6 0
3778 04 C
3796 10 8
373T 26 GO
371C 16 C©
3711 24 C
3Ti2 Z2H ¢
3713 54 0
3714 12 0O
3715 2¢ €
3716 26 O
. 2 o e
3720 1T G
atz2l 29 ¢
3722 26 O
3723 24 C
3724 (6 C

ABORT FLECTRONICS ASSFMBLY

r27s 2111, CLA
€373 2112, SuB
corc3 2113, ALS
coTr 2114, MPR
coe2 2115, a0D
59c¢N 2116, MPF
2117. *
(005 2118. SUR
f605 2119, ADD
pon? 2120, §TO
CeTT 2121, CLA
0423 2122. SuUB
£ocs 2122, STO
4010 2124, MPY
€463 2125. Dve
cocz 2126, sus
ce1n 2127, sTO
0303 2128, CLA
cees 2129, LRS
€210 2130, ADD
5023 2131. MPY
conr 2132. DvpP
0aly 2133, STO
€1 T3 2134, mMpe
€402 2135, s$TO
T314 211%¢&. Sug
7T 2137, MPR
coel 2138, LRS
Cnce 2139, STO
€011 2140, CcLA
onel 2141, MPR
con2 2142, ADD
£nel 2143. STO
1266 2144, cLa
C416 2145, MPF
tael 2146, sus
701 2147. MPY

1J
TI1G

NE

Ts2
6B3 =1.5B1
TS5

2J

TS7
RADDT
FFDOT
TS5
1B4
VHA
TSs2
TS1C
THETAF

TS1C
181
TST

TSl
AE

NELH
DELRP
NE

TS4
TS11
751
752
=81
21
S1é
7§81
183

c2/14/69 PAGE 58

NE(1J-T1G) AT Bé

3/72(NE)(1J-T1G) +
3/2{2)(DELH/AE)

B AT B7

VERTICAL COMP. OF VPO

4(RADOT-REDOT)/VHA B6

ACE = € AT BY
c/8 B8r

DELH B23

LITYLE DELTA R

TO Bl4

B13 (DIVIDE BY &)
HOF1Z COMP, OF VPO
C/8 = DFLH/AE BC
A{DFLH/AF) Bé6

TO B9



72
73
73
T4
T4
75
75
76
76
77
77

"~
L=

10
71
71
72
72
73
73
T4
74
15
75
76
76
77
77
¢
&7
71
71
72
72
T3
72
T4
T4

12
32
32
33
32
33
g
33
3z
33
34
a5
14
a5
ETA
25
24
a5
34
35
34
35
34
35
34
35
ik
T
q &

37
16
37
36
27
36
37

FLIGH™

3725
3724
2727
373¢
31731
3732
3733
3734
3735
31736
3737
3740
3741
3742
3743
3744
1745
31746
3747
3750
3751
3752
3753
3754
3755
3756
3757
3750
1751
1752
3753
3764
31755
3756
17457
3770
2771

PRNGFAM X—=-LMAGS FPX S§73 C151
L™

ra
1"\
25

o
10
20
1:"\
20
22
26
22
lq.
26
1~
23
24
22
f6
54
fa
72
24
If‘
72
?i‘
94
18
1".
2!‘
6"
46
24
17
23
P
72

. B

Ak -

AN A DR LY D Y T

Py e

il

3

5

e T B o 1 s U M R |

L i o e S

ey oy

ARORT ELTCTRONICS ASSFMBLY

rr77
£372
ra0e
£737
371
C477
r423
£314
ran
4125
©173
rF177
r347
r~ey
L
~34T
r177
F436
N D |
rANT
7123
Ta4s3
f450
€261
F 477
423
nat?
A
2 R
rern
2773
rz‘s.»
rerg
4P 35 s
raca
£727

~ 37N

2148,
2149,
215C.
2151.
2152,
21532,
2154,
2155,
2156,
?157.
2158,
2159,
2160,
2161,
21562,
2163.
2164,
2165,
21566,
2167.
2168,
2169,
2170,
2171.
2172,
2173.
2174,
2175,
217&,
2177,
2178,
2179.
2182,
2131,
2182,
2183,
2134,

COH2

CPH3

pve
STO
cL2z
TSQ
STO
CLA
STO
cLA
40D
MPR
ADD
570
MPE
STN
CLA
sug
ADD
MPY
LRS
ovp
TSC
SUR
STC
TSQ
CLA
SUB
STO
STO
CLA
CCM
w1
cLA
STC
CLA
STC
TSG
sTn

NE
TAQ
Te6
NDPVYMAG
VPe
RADOT
REDCT
DELRP
DELH
M1B1
AF

AL

RF
-57
AL

FF

AL
2K1

1

TST
SERTE
VHA
28J1
FXFEC
BADOT
FEDOT
28472
TS4+]
s1ir

Xny
2841
TS4
vYZC
TR442
neyme g
VG

€C2/14/69 PAGE 59

COMPUTE VPG
VEL-TO-BF-GAINED AT CDH

LITTLF DELYA R

-«5BC = -1B1

28J1 = VHF = VHA



75
75
T&
T6
77

TT

fe
oo
cl
01
c2
2
03
€3

04
0%
s
05
06
ce
7
07

on
co

1
1
c2

386
37
36
2T
36

37

40
41
40
41
RS
41
an
41

40
41
40
41
40
41
40
4]

42
43

42
43
42

FLIGHT PRNGF AM

3772
3773
3774
3775
3776

3777

407C
4001
4522
4C "3
40
4005
4006
407

4010
4C11
4012
4C13
4014
4015
4016
4017

402C
4021

4022
4023
4024

40
El)
22
18
4r

€136
2372
£373
373
3734

DA DD

Lnen
oReen?
Co0Gle
Qoacnes
copene
coCcoLa
cacea?
rogoel
o] ek

4065

7512

50002
c2c0cce
cicenc
C0400C
00Canc
roclec
cocesgr
coonze
peeelc

4017
252525
311040

4021
113314
€6221¢C
C31104

X==LMAGS FPX S03 C151
LM ABORT ELFCTPONICS ASSEMRALY

2185,
2186.
2187,
2188,
2189,
21ar,
2191.
2192,
2193,

2194,
2195,
2196.
2197.
2198,
2199,
2290,
2201,
2222.
2273,
22064,
2205,
2206,
2207,
2208,
2209,
2210,
2211.
2212.
2213,
2214.
2215.
22164
2217
2218,
2219,
2220

)
3
o &

# 3 4 3t

7817
6R17
5817
4B17
3B17
2R17
1817
ZERQ
2B3
5813
6B3
1B4
185
1Bé&
189
1B11
1Bl2
1813
1B14
8B17
SIXTH
2P1B3
1K25
3P1D4
PID2
PID4

TRY
CLZ
ADD
sTN
TRA

SEE REAR OF LISTING
START CF HAPDWIRED MEMDPY
CCNSTANTS

CHECKSUM

IRG
DEC
DEC
DEC
DEC
DEC
DEC
DEC
CEC
£Qu
EQu
EQU
DEC
DFC
DEC
DEC
DEC
DEC
DEC
DEC
QU
ocT
DEC
QU
DEC
DEC
DEC

GDLAW
TAD
16
TIG
CCH2

40G0C
T«B17
6.B17
5.B17
4.B17
3.B17
2.B17
1.B17
£

182
1084
1284
1.B4
1.85
1.86
1. B9
1.B11
l.Bl2
l1.Bl3
l1.Bl4
1Bl4
252525

6,283185383

2PIB3

2356194583
1.57C79633R3
« 78539816B3

C2/14/€9 PAGE

TIG = TIG + TAD

FNR CHECKSUM

RANGE 1CC5-3776

CONSTANTS FOR NORMALIZE

62



02
03
03
04

04
05
€5
Cé
06
o7
c7

ce
01
e1
c2
c2
c3

C3
04
04
05
c5
cé
Ch
c7
C7
oc
co

43
42
42
42

43
42
43
42
43
42
43
44
45
44
45
44
45
44

45
44
45
44
45
4t
45
46
45
46
47

FLIGH™

4025
4026
4027
4C3C

4031
4032
40332
4C34
4035
4C36
4037
4040
4C41
4062
4043
4044
4045
4046

4047
4050
4051
4052
4053
4r54
4055
456
4057
40 40
4061

PEAGF AM X-—|MAGS FPX S33 (151
LM 2BORT FLECTRONICS ASSEMBLY

774761
c&42027
5252¢1
21777

4030

660111
112712
726777
CT7746
54 0 0ACH
420008T
420C"1
coensl
ceggl?
03247

4G
&0
&6
22

-
[

&4
1~
€4
19
€4
18
64
12
t4
10

D DD

t |

O DD DO

4475
€246
6102
400N
Tne2
42326
4065
50133

HOBD
2101
c1iez
2762
117
27004
£113
€010
rass4
£nn2
& 355

2221.
22224
2223,
2224,
2225,
22264
2227,
2228,
2229,
2230,
Z23%%
2232,
2233.
7234,
2225,
72364
2237.
2238,
2239.
2240,
2241,
2242,
2243,
2244,
2245,
2246,
2247,
2248,
2249.
2250,
2251.
2252,
2253,
2254,
2255,
2256,
2257,

K173
K172
K171
K17¢C
PMA X
Kie3a
K1R2
K1lel
K180
SHNUM
MS
NM2 X
49B17
1CRLY
8COL
TRNSFR
BACK
TMAYT
CLAFFE
CLATEN
TRACOM
SToCaOM
nUMCL 8
*

*kk

*

DELAY

DEC
NEC
DEC
ccT
cou
OEC
DEC
DEC
pEG
LRS
acr
aeT
DEC
DEC
DEC
TRA
TRA
auT
cLa
£QU
EQU
EQU
£QU

-+ 18488F=-38-6
«83119F-2B-4
-+ 16665554B-2
IFTITII

K177
-«(C3B99298-3
»1462766R~]
-.32118198B1
«9992]15R2

&

4000CC
420001
49,817
1C.R17
10CCCC.BLT7
SROUT

RETURN

610C

4C0C

S1C02

M3

182

181

C2/14/69

180

EXIT FPOM ATT ERRDR COMPS

CLA Cyl

LODOKS LIKF
LOOKS LIKFE
LOOKS LIKF

20 NMILLISECOMND COMPUTATIONS

DLY
INP
S$TO
INP
STC
INP
STC
INP
STO
INP
sTC

4]

2c01
THEP
2002
PHIP
2004
PSTR
6210
DAX

6002
DAY

INPUT PGNS

I'NPUT GYRO

TEA O
STo ©
CLA O

ANGLES

DATA



Cl
01
c?2
02
03
03
C4
04
C5

05
06
el
oT
07
co
oc
c1l
01

02
C3

03
C4
C4
5
05
cé
ce
c7
e7
coe
co
01
cl
c2

46
47
46
47
46
47
46
47
46

47
46
47
46
47
50
51
50
51
51
50

51
5n
51
50
51
50
51
50
59
52
23
52

52

FLIGHT PFOGFAM X--LMAGS FPX SC3 C151
LA

4062
4063
4L 54
4065
4066
4067
4C70
4071
4072

4CT3
4074
4075
4076
4077
4190
4101
4172
41903
4124
4175
4106

4177
4110
4111
4112
4113
4114
4115
4116
4117
4120
4121
4122
%1232
4124

64
12
bb
12
£4
12
64
17
49

50
39
19
39
24
56
26
6
22
13
42
40

5C
44
3
24
56
17
76
22
22
1°
22
54
56
17

(D gt gt gt O} et D LD b g e DOoOODDD™D DD

00 0T T et et e D) Y

£BORT ELFCTRONICS ASSEMBLY

6004
c356
6120
racn
£240
cocl
€100
nnn2
1015

coe2
£350
ro74
ceen
7507
cetl
534
201
(540
€350
4274
1216

co02
4111
€354
7507
rocl
€354
r550
r544
£517
£510
4017
col16
creT
el

2258,
2259,
2260,
2261.
2262,
2263,
2264,
2265.
22664
2267,
2268,
2269,
2270,
2271,
2272,
2273,
22T4,
2275,
2276,
22T 7
2278,
2279.
2280.
2281,
2282,
2282,
2284,
2285,
22864
2287,
2298,
2289,
229r,
2291.
2292,
22933,
2294,

182

=X1

DVS

INP
STO
INP
STO
INP
STO
INP
STO
TRA
PROCESS
AXT
cLZ
STO
cLz
SUB
ALS
MPR
ALS
ADD
STO
TIX
TRA
PROCESS
AXT
TOV
cLz
SUB
ALS
STO
MPR
ADD
ADZ
STO
ADD
LRS
ALS
STC

C2/14/69 PAGE
6004
DeZ
e02r INPUT ACCELEROMETER DATA
TS0 VALUE USFD AS CONSTANT
6740
TS1
6100
TS2
EXITL
ACCELERQOMETER INPUTS
241
DVX,1 SAVE PEFVIOUS VALUE
DVXML 41
TS0,1
1K7 11
1
1K18,1 SCALF FACTOR
1 SCALE AT 1
1K19,1 BIAS COMPFENSATIQON
DVX,l AT 1
DVS,l
EXIT2 TO MODF CHECKa.
GYRD INPUTS
241
F+1 EFSET
DAX,1
1K7
1 RADIANS &7 -5
NAX,1
1K3,1 SCALF FACTDR COMP
1K1,41 AT -13
DAXPEM, 1
DAXPEM, 1
1R4 ROUND
14 TD +1
7 TGO -¢é, QUINTIZED AT =16
TSh

62



53
52
53
52
53
52
53
52
53
52

54
55
54
55
54
55

54
55
54
55
54
55
54
55
54
55
56
57
56
57
56
57
56
57
56

FLIGH™

4125
4126
4127
4130
4131
4132
4133
4134
4135
4136
4137
4140
4141
4142
4143
4144
4145

4146
4147
415C
4151
4152
4153
4154
4155
4156
4157
4167
4161
4162
4163
4164
4165
4166
46147
4170

PROGF AM X--LM2GS FPX
LM

56

60
32
19
3!“?
32
22
10
56
10
62
22
42
47
46
2
46

270
45
54
72
22
]-‘I
27
r45
54
72
24
17
24
1-
20
26
54
1)\
2‘;

IO IO e D O et (D e ek ek D) et D D)

AT O YD O Oy A O T D 0D

S02 0151

ABOPT CLECTRONICS ASSFMRBLY

co07
reere
£512
rs1c¢
Cocs
{354
530
€354
£nes
ro1n
200
012
4111
1017
4405
r5512
4373

co1n
€211
cnel
1002
€012
eoel
€n1o
€012
coct
1002
r146
68 of ag 2
(211
£on2
el
Fe U
¢201
r133
$n12

2295.
2296,
2297.
2298,
2299%.
23200,
2371,
2302,
2303,
2204,
2375,
2306k,
2307,
2309,
2317,
2311.
2212,
2313,
2314,
2315.
2316.
2217.
2318,
2219,
232N
2321.
22224
2323,
2324,
2325,
7326,
2327.
2328,
2229,
2337,
2331.

M1B1

EX3

ChLC

ALS
com
AD?Z
STO
cLZ
ADZ
ADD
STC
*¥ALS
STO
*ABS
*ADD
TIX
TRA
Tov
cLZ
™1
COMFLTE
CLA
MPY
LRS
TSG
ACD
STC
cLa
MPY
LRS
75Q
suz
STO
SUR
STN
cLe
vpe
LES
STN
CLA

7

DAXFEM,1
DAXPFM,1
TS6
DAX,1
DAXA,1
DAX,1

3

TSI 4]

1R6
GYCOM, 1
EXIT3
HRC

HEF

LRI

DIRECTION

T8I
TS11
1
fND
TS1l2
781
T§1C
7812
1
FND
F13
TST
T511
TS2
1811
TEN
1
TER

T§1Z

C2/14/6°% PAGE

SAVF REMAINDER

INSTRUCTION LOOKS LIKE -181

-6
T0 =9

TEST FOF POSSIBLFE OVERFL

COSINF CHANGF

DAX &T -6 OR -9
DAY
L/720AX{DAY) AT =12 OR -18

Dez

1/2Cax(CAZ) AT -12 DR =118



57
5¢
57
56

56
57
4r
41
40
41
40
41
40
41
40
41
P
«1
4C
41
4C
41
42
43
42
43
42
43
42
43
42
43
42
43
42
43

FLTGHT

4171
4172
4173
41 T4
4175
4174
4177
42°(C
4271
4272
42713
4204
42735
42176
4207
4217
4211
4212
4213
4214
4215
4216
4217
4220
4221
4222
4223
4224
4225
4226
4227
4237
4231
4232
4233
4234
4235

OEMRRAY X——|M25S FPX S23 1851
CLECTENNTCS

2h
54
22
72
PR
12
17
an
2?
1'\
20
Ch
54
72
24
1.5
2"\
2k
54
32
T2
67
a2
12
40
50
20
26
32
19
2C
25
32
10
272
26
32

g i B e TR I W B Bia |

]

Ch DM N

s (D e = T = OO0 30T ™D

LM £ansT

rn12
rrrl
r123
1072
goaon
rié44
e
o
11
i
FovL g
<12
P o B
17r2
£c1o
cars
£ 0 el
raln
rory
€133
1002
caen
€145
CoCs
1020
corz2
corl
147
€150
c15°
rocz
r134
€152
C1580
cocs3
€130
£1ED

2332.
23313,
232134,
2335,
2336,
2337,
2238,
23345,
2347,
2241,
2342,
2243,
2344,
2345,
2346,
2247,
2248,
2349,
2350,
2351.
2352,
2353.
2354,
2355,
2356,
2357,
2358,
2359,
236C.
2361,
2362,
2363.
2364,
2265,
2366,
2367.
2368,

ASSFMBLY

MBE
LRS
ADD
TSG
COM
AD2
sTP
cL?
ADD
STC
cL2
MpY
LRS
TSC
SUR
STD
cLe
Mpe
LRS
&DZ
TSQ
cCMm
ADZ
STO
TRA
AXT
cLA
MPR
ADZ
STO
cLe
MPP
ADZ
STO
CLA
MPPR
ADZ

-

58
BND

=1
“Ss3
TET
TS11
TS4
TS11
TSs12
1
LMD
TSIC
TS5
TS1C
TS
1
TS8
RND

=3

TS6
=XIT4
2.1
TS1
821,1
DAll,1
NDill,1
T82
A31,1
DAll,l
DAll,1
T8
All,l
nall,l

C2/14/€9 PAGE

172CAZ(0LZ) AT -12 OR

NORMALITY CONSTRAINT

1/2DAY(DAZY AT =12 OR

1/20CAX(DAX) AT =12 OR

COMPUTE EQUATIONS
1

-5 OR -8

-5 0OR -8

54

-18

-18

=18



17
17
10

n
=

11
11
I
12

13
14
14
15
15

16
16

=
17
10
1¢
11
11
12
12
13
13
14
14
15
15
16

16
17
17
1C

42
43
4ty
45
44
45
44
45
TN
45
44
45
44
45

44
45
44
45
46
47
46
47
46
47
46
%7
46
47
46
47
46

47
46
47
50

FLIGHT PFOGFAM Y-—LMEGS FPX 593 €151

LM
4236 101
4237 29 ¢
4247 25 1
4241 32 1
4242 1721
4242 20 €
4244 26 1
4245 32 1
4245 17 1
4247 20 C
4257 26 1
4251 32 1
4252 12 1
4253 42 1
4254 B0 1
4255 22 0
4256 45 C
L2851 292 1
4260 22 ¢
4241 B4 (
4262 10 GO
G263 56: G
4264 £7 0
4265 32 1
4256 107 1
4267 301
4272 22 ©
4271 10 1
4272 4?2 1
4272 772 o
4274 T2 0
4275 2° €
427¢ 26 ¢
4277 12 €
43nCc 2¢ €

£BORT FLECTRONICS ASSEMBLY

r1se
corg
130
f154
154
foes
€140
154
154
cansg
€134
(154
{154
4223

roee
r553
4431
£150
4013
roll
roel
ralY
cacn
150
€150
£1306
tnel
130
4255
1021
1022

{LF]
€136
foc1
CrE2

2349,
237C,
2371.
2372.
2373,
2374,
2375.
2376,
2377,
2378,
2379.
2380 ..
2381,
2382,
2383,
2384,
2385,
2386,
2287.
23138,
2389,
2390,
2291.
2392,
2393,
72394,
7385,
23236,
2397.
2398,
22939,
2400,
2401,
2402,
24013,
2604,
2475,

INTAS

RND1
SHFT1

CNa21

C2/14/69 PAGE
STO DALll,1 -5 QR -8
CLA2 TS4 ROW 2
MPR All,1l
ADZ DA31,1
STO DA31,1
cLA TS5
MPF £21,1
ADZ DA31,1
STD DA31,1
CLA TSé
MpER A3],1
ADZ DAZ]1,1
STO DA31,1
TIX DICOS,1
INTEGRATE DIRECTION CODSINFS
AXT 641
CLA HRF
TMI HRINT -5 OR -8B TEST
CLA DAll,1
ADD 1R9 ROUND
LRS 9 TD 1
STO 751
ALS 9
COM
ADZ Dall,1
STO DAll,1 SAVE REMAINDER,
cLZ 211,1
ADZ TS1
STO A11,1
TIX INTAS,1
TsQ EXITS DOWNLINK INPUT
TSQ EXIT6 TELFMFTREY QUTPUT
COMPUTFE RQOW 2
CLA 412
MPR A33 2
STO T8
CLA A13

65



® FLIGHT PROGFAM X==MEGS FPX €73 {151 C2/14/69 PAGE 65
* L4 #BPRT ELTCTROMICS ASSFMBLY

17 81 4371 26 © 135 2476, MpP 432
11 87 4352 24 @ (101 2677, suz TS1
11 51 4373 &4 € (°F1 2478, ALS 1 s 00 &
12 50 43% 0 ¢ r1ad 2479, STO A21 A21 -
12 51 4378 20 €0 (132 2417, CLA A13
13 57 4376 24 ° 124 2411, MPE 231
13 81 4377 17 ¢ £apl 2412, sTN Ts1
14 5C 4210 27 ¢ r13n 24112, CLA A11
14 51 43211 24 7 F17¢ 2414, Mpe 133
15 8§ 4212 34 © €911 2415, Suz TS
15 81 4213 88 ¢ ©ar] 2414, 5LS 1
16 57 %314 1™ 2 rlal 2417, STC A22 422
¥e 51 #2318 34 €120 2418, CLA 2
17 57 431¢ 24 © 0135 2419, MPR A32
17 81 4317 17 £ cory 2421, STO TC1
1€ 52 4320 2~ 2 131 2421, cL2 £12
1¢ 83 4221 28 7 (13a 2422, Mpp 131
1¥ 52 4229 I& 4 orerd 2423, suz 781
11 52 4323 &5 ¢ £ar] 2424, ALS 1
12 52 4324 17 € (142 26425, 570 A213 A23,DI% CCS UPDATF COMPLETE
12 53 4225 41 r 1324 2424, X8 TRA =XIT8
2427, * VELOCITY RESQLUTION
12 582 43246 &7 1 £7r2 2428, NVINT  AXT 2,1 BTSOLVF BODY DVS ™0
13 53 4327 2~ 1 (132" 2429, cLa 31151 INFETIEL FP2ME AND
14 52 4337 26 7357 2437, wpp VX ACCUMULATF o
14 53 4331 17 f r2r] 2411, $TC el 2
15 52 &332 27 1 {140 24372, cLa 21,1
15 53 43332 26  (35] 2437, MPP DVY
16 52 43234 32 0 £20) 24134, AD7 TSl
16 53 4235 1 ¢ {1r] 2415, 5TN el
17 52 4236 2° 1 "134 26124, CLA 221,41
17 83 4337 24 « (352 24137, wDc Yz
IC 54 424~ 32 ~ “ar) 24138, D7 TS 2
10 55 <4341 22 ¢ 42164 24139, ADD 1813 P OUND
11 56 4242 &4 ¢ £Nr5 264", LRS 5
11 55 4243 32 1 7127 las1, an7z IVSX,1

12 54 4344 17 1 7127 2442, 5T DVSX,1 7



12

13

14
14
15
15
16

1¢
17
It
17
Io
11
11
12

13
13
14
14
15

15
lé
1é
17
17
2C
o
21

55
54
55

54
56
54
58
54

5%
54
55
56
L3 4
&6
57
56

56
57
56
57
56

27
5é
&7
56
5T
-
41

FLIGHT PENGEAM X--LMAGS FPX SC£3 (0151
EBORT FLECTRONICS ASSFMBLY

4345
4346
4247

4350
4351
4352
4353
4354

4355
4356
4357
4367
4341
43242
4343
4364
4245
4366
4367
4370
4371
4372

43713
4374
4375
4376
4377
A Ll
4471
4672

A
17
22
£
o~
2
4h
25
56
44
2
2";
35
47

sl
-

a2~

56
19
47
5~
1"\
27

LM

i e T ]

Sy DO D

p B T i B 7 Ml S e T (e M W B2 B

I T IS e T S

=y

4327
1n21
1622

rs573
CCe3
40356
N
1425

2720
e |
LODEK
R
rea3
r574
1225
racy
rara
1724
Co0s
4725
T574
1227

frrs
r15°
rens
£182
4374
4267
1002
L4261

7443,
2444,
2445,
2646,
2447,
2448,
2449,
2450,
2451,
2452,
2453,
2454,
2455,
2454,
2457,
2458,
2459,
2457,
2451,
2662,
2453,
2464,
24565,
2466,
2457,
?ahi,
2469,
247N,
2LT1,
2472,
24713,
2474,
2475,
2474,
2477,
2478,
2479,

n
>
0

* # o #

TIX
TsSGQ
TSG

cL2
TMI

CLE

STOD
TRA

HERDWIRED 4C

DVINT+1,1
EXIT5
EXITe

FLAG]
BRANCH
MS
FLAG]
£XITO

C2/14/69

DOWNLINK INPUT
TELFEMFTRY QUTPUT

- 1S GUID/NAV CYCLE,

MS COMPUTATIONS

DISCRETE [INPUT AND STAGING RECOGNITION COMPS,.

INP
STO
ADD
CCM
STC
cLe
TMI
cLA
*4LS
TMI
cL?
CLA
ST
TRA

DIRECTION CCSINF

AXT
ELZ
ALS
ST
TIX
cLa
STCG
cLe

DIsSClI
DISC1C
1B17

DISCL
nFL2
EXI1ITIC
DISCIC
-]
EXIT1O
DELZ21
MS
DFEL2
=XIT11

LOGIC
6yl

D21l,1

3

DAll,1

*=3,1

AND1

END+1

SHFT1

INPUT DISCRETE WD 1
OATAIN TwWOS COMP OF
TEST FOR STAGING

- ls S-AGED.

TEST FOR ASCENT ENG

- 1S OFF.
RESF™ LUNAR SURFACE

SFT STAGFD FLAG

REMAINDERS
YD -8

PAGE 67

INPUT WD

ON

FLAG



27

2C
21
21

41
Lr

41
ﬁﬂ
41
4r
41
&t
41
o0
41
4"
41
42
43
42
42
4?2
41
42
47
42

43
42
43
42
43
[

47
44
45
44
45

FlL BRI~

PO

4"

Rl

L478R
hG7R
4477
441"
44611
4412
4413
4414
4415
4416
L4417
4427
4421
4422
4421
4424
46425
L42¢f
4427
44130

46431
4432
44373
4434
4415
4416

4437
4440
L4 ]
4447
44473

DENRL AN
LM ¢£3N05T
s Sl B
&7 T L1Lh
25 FER3
L& r 4421
200 4430
Yo AR
20 © 4423
&g lIace
) S s
5& 1 £406
3% L & 18P
B4 C COTS
1™ 1 c15n
42 1 44158
LS S i
2% 1 EEhg
1 1 916
AN 1 € L4
B4 T LR3I
18 1 rlas
&2 1 44272
LN 7 4144
20 1 £ 1eh
e i A
Ba4 P oOPRA
I € ¢and
56 L 20k
47 © 42K4
25 82 ERYS
46 © 4487
2N 0 4736
1{‘ (l fs'?l:)
BEY 1 ENLE

2487,
2431,
2482,
24872,
24834,
?48%,
248A,
2487,
2438,
24892,
249r,
2491,
2492,
24913,
2454,
2495,
2696,
2497,
2498,
2499,
2500
257 1.
2502,
2503,
2574,
P56,
2507,
2578,
2879,
2517,
2511.
2512,
2513,
2514.
2515,
2515,

¥—=| 4258 FLY §72 01581
TLECTEMNTE &) ARECMELY

it

HET

HETNT
RND 2
SHE™T?2

AHF

1
o -
-

407

=

f= T I= k=t =

-

CLa
TMI
cLa
STC
AXT

SHFT2
QND+?
HRF
6,1
D211,1
3
Dall,1
¥=3,1
2yl
DAX,1
TSI1C,1
£1l,1

3

Z1.1
*=5,1
cCce

D211y
1R12

6

TSl

&
INTAS+7

ATTITUDE HOLD. (40
DELS

AHF1

us

DELS

641

C2/14/69 PAGF A8

SET UP FOF HIGH FATE

™™ ...5
AT -6
T =&
ROUND
TN 1
MS)

ATTITUNT HOLD ENTRY

IF MINUS - DRIVE TN RFF COSINES
FIRST CYCLE IN

ATTITUDE HOLD

SET CESIRED ATTITUDE



22

23
£3
2%
24
25
25
26
26
27
27
20
20
21

22
22

23
24
24
25
25
26

Lk
45
4k
45
44
45
44
45
44
45
44
45
46
47
46
&7
46
47
46
47
46
47
46
47
46

47
46
47
50
51

51
50
51
5C

FLIGH™ PFDOGFAM X--LMAGS FPX 503 (0151

LM
4444 20 1
4445 10 1
G446 &2 1
4447 T2 O
445C 14 C
4451 12 C
4452 57 1
4453 20 1
4454 26 1
4455 &0 C
4456 322 C
4457 10 C
4460 42 1
4461 5" 1
4462 2C 1
4463 26 1
4464 32 0
46455 10 ©
466 270 1
4467 26 1
4470 &2 C
4471 32 ©
4472 120
4473 42 1
4474 4C ©
4475 4N C
4476 50 1
4477 371
450C 14 C
4521 46 C
4572 40 C
4503 12 1
4504 62 C
45705 24 ©
4506 46 C

£BORT FLECTPOMICS ASSEMRLY

¢138
clen
4444
1030
4043
cr23
€ne2
Cle4
£140
coco
ce7o
cove
4453
cor2
£160
€140
c072
cor2
160
€134
coarn
€271
o7l
4462
£ga23

1021
4036
4503
4506
reTn
000
o666
4511

2517,
2518.
2519,
2520,
2521,
2522.
2523,
2524,
2525,
2526,
2527,
2528,
2529,
253n,
2531,
2532,
2533,
2534,
2535,
25136,
2537,
2538,
2539,
254°,
2541.
2542,
2543,
2544,
2545,
2546,
2547,
2548,
2549,
2550,
2551,
2552,
2553,

AHF]
ATTERR

EYEZ

EFOUT

CLA
STN
TIX
TSQ
LDQ
STQ
AXT
CLA
MPR
CCM
ADZ
STO
TIX
AXT
CLA
MPR
ADZ
STO
CLA
MPR
com
ADZ
STC
TIX
TRA

LIMIT
TRA
AXT
cLz
LDQ
TMI
TRA
STQ
ABS
SUR
T™I

11,1
811D,1
*'2!1
EXIT12
TPNSFR
SPEX
241
A31D,1
421,1

EX

EX
*'5!1
2.1
4110,1
A21,1
=4

EZ
Al11D,1
i31,1

FY
B
*-9,1
SFEX

AND OQUTPUT ATTITUDE

EXIT13
251
EXsl
S

X4 2
42
EXy1

4K21
%43

c2/14/69 PAGE 69

TO ACQUISITION RESET.

TRA FROUT INTO Q

ENTEFR HERE FROM CALIBRATE
COMPUTFE EX

1+1=42

+2
COMPUTE FEY AND EzZ

1+41=42

1+1=+2

ERFOFS

+2
LESS THAN MAX



23
24
24
25
25
26
26
27
27
2C
2C
21
21

22
22
23
23
24
24
25
25

26
26
27
27
2C
20
21
21
22
22
23
23

51
50
51
5"\.
51
5
51
5r
51
52
53
&2

53

52
53
52
53
52
53
B2
53

52
53
52
53
54
58
54
55
54
55
54

[
-

FLIGHT PROGRAM X--LMAGRS FPX SC3 €151
ELECTRONICS ASSEMRLY

4507
451C
4511
4512
4513
4814
4515
4516
4517
4520
4521
4522
4523

4524
4525
4526
4527
4530
45171
4532
4533

4534
4535
4536
4537
45470
45841
4542
4543
4544
4545
4546
4547

20
40
22
A
32
1n
42
65
20
€&
20
£
e

an
en

2n

42
2"\
1’\
40

?!".
26
&0
22
72
1)"
2!‘
26
22
4
52
26

e B Ban e T e T ISR e e B Bien |

b T Wi [ QS S S |

e o e B B B we B B e B Hee S 200 ]

LM 2¢BOFT

4039
4513
666
666
co7n
co7o
4477
6re
re71
e0c?
cr72
€004
1732

515
a2
374
r1ec
4526
4043
re23
L46]

T134
134
Tona
40E5
7123
rnel
047
547
CnN53
ceel
rrr1
rist

2554,
2555.
2556,
2557.
2558,
2559,
2567 .
2561,
2562,
2563,
2554,
2555.
2566,
2567,
2568,
2569,
2570.
2571,
2572,
25713,
2574,
255
25764
2577,
2578,
25702,
2580,
25131,
2582,
2583,
2584,
2585,
2586,
2587,
258R,
2589,

2590,

RET

LUNEL

cL2
TRA
apn
VP
402z
STC
TIX
ouT
CLA
cu~
cL2
au~
TRA

RENDEZVOUS STETLING

cLZ
AXT
cLA
ST
TIX
cLa
$T0
TRA

LUN&R ALIGN COMPeS

cLa
MPR
CCM
40D
TsQ
STO
cLa
YPF
ADD
MDYy
LLS
MPE

PMAX
43
4K21
4K21
£Xy1
EX,y1
SROUT42,1
£ X0

=¥

Yo

=7

=70
TXIT14

DELS
24l
Al11RD,1
2110,1
*¥=2,1
TENSF®
SoEy
=yeyz

A3l
131

182
SQRTE
Tal
SIDTLL
nDEL
COBRELL
TSl

1

a22

C2/14/69 PAGE

SET MAX CUTPUT

SCALE FACTOF

AT €

d‘-r

~

AT (€

CLEAR ATF HLD LST GYLLES

TRA FROUT INTAO SREX

CoMPU™F COS DEL &

70

ELA



24
24
25
25
26
26
27
27
2C
20
21
21
22
22
23
23
24
24
25
25
2¢&
26
27
27
3C
30
31
31
32
a2

33
34
34
35
35
2é

FLIGHT PEOGFAM X--LMAGS FPX S02 (151
LM 2BORT ELFCTRONICS ASSFMBLY

4550
4551
4552
4553
4554
4555
4556
4557
4560
4561
4562
4563
4564
4565
4556
4567
457C
4571
4572
4573
4574
4575
4576
4577
4600
46101
4602
4673
4674
4605
4616
4607
461C
4611
4612
4612
4614

10
27
26
60
22
6
52
26
12
10
21
26
32
14
C4
10
27
14
C4
19
2¢
22
£ 6
52
A4
17
2r
22
re
52
12
2¢
14
C4
24
lﬁ

sl

HOTIOMATIOOOMAOONDDIDONDDO0O00ODNDNNDIDDOODD

co02
c053
€547
cogn
£047
roel
coe1
r142
coc2
cocz
r124
140
roco
40CT
€626
520
r11s4
4nc7
(630
cocl
r352
€076
€627
Coes
f‘f"\f'l
£53]
r3s]
£07s
re27
(alek!
CGC1
(140
LnrT
£620
car
T532
FTED

2591.
2592,
2593,
2594,
2595,
2596.
2597,
2598,
2599,
260N,
2601,
2602,
2¢03,
2604,
2675,
2676,
2677,
26708,
2609,
26170,
2611,
2€12,.
2613,
2614,
2615,
2616,
2617,
2618,
2619,
2620,
2821,
2622,
2623,
2624,
2625,
26726,
2627,

STO
CLA
MPR
COM
ADD
MPY
LLS
MPR
4Dz
STO
CLA
MPR
AD7Z
LDC
DVP
STD
CLA
LDQ
ove
STO
CLA
ADD

MPY -

LLS
Suz
sTO
cLA
ADD
MPY
LLS
57O
cLa
LOG
DVvP
Suz
STO
AXT

TS2
CODELL
DDFL

SIDELL
Ts1

1

423
52
TSs2
A31
421
TS2
ZERQ
1K26
DaAxXe
A31
ZFRD
1K28
TS1
bvz
DVZIM]

1K27
3

-

TS1
DAYA
Dvy
OVYML
1K27
3
T51
221
ZFRC
128
TS1
NAZA
2,1

C2/14/69 PAGE

COMPUTE SIN OEL A

A33D AT 2
-6

1-7=-6
1-4=-3

TC -6
1-4=-3

TC -6

71



2k
37
37
anr
ar
21
31

22

3?

33
33
34
34
35
35
35
36
37
37
2c
¢
31
21
32
32
33
33
34
34
35
35
36
36
37
37

&1

41
%2
43
42
42
&2
43

42
43
42
43
42
43
4?2
473
42
43
44
45
44
45
44
45
4i
45
44
45
46
45
44
45
44
45

ELIGHT

4615
‘{,l'-:.l-
4617
462"
4621
4627
4623
LED L

6625

4626
4627
4637
4631
4632
4613
4634
4615
4636
4637
4647
4641
4642
4641
L4554
4645
4646
4647
4E5°
4651
46582
45653
4654
4655
4656
4657

SN EAM
LV *pnEe-
gir ] mEA
£2 T oapre
B4 T rTT2
. tee S ol i
1 oeard
42 1 L£15
24 £ OTEIL
1Y T
R
2% & T35
i sl dioce 5
TR e ST
65 C 2704
27 ™ P26
2B T {136
LY & S
il Mt
26, T £134
32 ¢ *rey
T2 & 123
18 € ConZ
72 C 4724
&6 & 2n°
47 0 1734
20 2 00pe2
2% ¥ 7625
&6 € 1035
14 T 4707
27 00184
2 SR el
T& ¢ Tan2
12 © ra2a
72 € 47264
&8 D 2220
14 € 4707

Y—=-L "85S £PX
“LEETSONICE

2629,
2629,
2637
2631,
2632,
263213,
2634,
2£35,
2636,
2637,
2638.
2639,
2647,
2641,
2642,
2842,
2¢44,
2645,
2646,
2647,
2648,
2€49.
265",
2651.
2652,
7€53.
2654,
2€55,
2656
2E57.
€58,
2659,
2€67.
2€561.,
2662,
2€612,
2664,

5773

2 B |

ASSEMRLY

=X1lé

TLA
ABS
L®S
s s
5TT
SUR
ST
“EA

Foal
cLA
cum
TSQ
u~
cLa
MPE
STC
cLa
vpp
ADZ
TSQ
ST
TSQ
U~
CLA
SUR
T™MI
LDG
cL®
LRS
DyP
STO
TSE
auT
LDQ

Daxz,l

2

TeA
Te2
¥=5,1
1k 2¢
0FL42
2 S i

COMPYTAT TONS
432

FDAIL
S18EN
131
133
-S1
A31
A3]
TSl
SQRTF
TS?
FOATL
£ORT0
=XIT1A
TE2
1K24
SXIT17
IFRO
431

1

TS2
SIGA
FDAIL
SI1GAQ
Z5R0

C2/14/€9 PAGET 72

0 -4

TEST FLF LUNAR ALIGN COMPL=ETE
DEL42 NFG IS LUNAL COMPLETE

TOTEL ETTITUDE
-A32

LIMIT FOUTINE

SIN BETA 2T O

CO8 BETA

USE CLD VeLUE OF SIGA AND CNGe



30
D

31
3

32
33

33
34
34
35
35
36

37
37
3¢
30

31
32
32
33
33
34

34
35
35
36
36
37
a7

46
47
46
47
46
47
46

51
50
51
50
51
50
51

FLIGH™ PROGFAM x-~-LMAGS FPX SG3 €151 02/14/69 PAGE
LM ABORT FLECTRONICS ASSFMRBLY
46570 27 C (134 2665, CLA A33
4661 B4 € €NC1 2656, LRS 1
4662 04 C C2C2 2667, bve TS2
4663 10 C C127 2668, STO CoGA
4664 T2 C 4724 2669, TSQ FDAIL
4665 66 C 2040 2670, auT COGAD
4666 47 C 17035 2671, =X17 TRA EXIT17
2672, % THE NEXT 5 CELLS ARE-BYPASSED AND
2673, * RE-WEITTEN IN SOFYT MEMORY
4667 27 0 (142 26T4, CLA 423 GAMMA QUTPUT
4670 26 0 {123 2675, MPR S1GA
4€71 12 € €001 2676, STC 781
4672 20 C (140 2677, cLA A21
4673 26 © T127 ?678. MPR coGa
4674 34 C CTC1 2679, Suz TS1
4675 556 C TON1 2680, ALS 1
4676 T2 0 4724 2681, TSG FDAIL
4677 &5 0 2601 2682, ouT SIALD
4700 279 0 €132 2683, CLA Al13
4701 26 C (123 2684, MPE SIGA
47072 1C U COC] 2685, STC TS1
4703 20 € rC130 2€86, CLA All
47246 26 0 0127 2687, MPFR COGA
4725 24 ¢ (0201 2688, suz TS1
4706 56 C €001 2639, ALS 1
4107 T2 € 6724 2699, TsSQ FDAIL
471 66 © 2Cr2 2691, ou™ CoALD
2692, *
2693, * DECA DISCRETE SAMPLING
2696, s
4711 &4 € 2040 2695, INP nIsc2s
4712 22 C 4Cr5 2&96, ABD 1817
4713 &0 C CL00 2697. coM
4714 56 € €201 2698, ®ALS 1 IS TAPE LOAD REQUESTED
4715 46 C €214 2€99, T™MI GSESR IF MINUS - TRANSFER TO GSE SERV
4716 B6 C €703 27720, %ALS 3
4717 &2 1 £003 27C1. AXT 3,1

T3



& FLIGH™ DFNGEAM X-=LMAGS FPX €03 (151 C2/14/€9 PAGE
* LM £80PT FLECTRONTICS ASSEMALY

A0 852 4720 46 C 6741 2772 ™I SPULSE
30 52 4721 56 0 TCC] 2703, x4 S 1
31 52 4722 42 1 &720 27C4. TIX *=2,1
31 B3 4723 &N 4742 2705, TRA SPULSF+1
2776 ¥
2777+ * FDAT LIMITING SURFOUTINE,
32 52 4724 12 ¢ 223 2778, FDAIL  STQ SPFEX
32 53 4725 14 ¢ L1035 2709, LDQ Mg
33 82 4726 4K 4730 2712, ™I ¥+ 2
33 B3 4727 14 L 407y 2711 LDG IFFO
34 52 473 12 ¢ g1 2712. STQ TR SET SIGN
34 53 4731 B2 € OO0 2713, ABS
35 52 4732 22 U 4714 2714. ADD 1811 FOUND
35 B3 4733 58  TOC1 2715, *ALS 1
36 B2 4TI &/ I 4LT36 2716 . TMI *42 - SFT MAX VALUFE
36 87 4735 4™ [ 4727 2717. TR2 *+2
37 B2 4735 F° P4DA% 2718, cLA PMAX
AT 53 §rREP. FA L Fpny 271% AD7Z TS1
g B4 474°% 4D ( 0212 2720 TRA SR EX
2721« &
At 88 474 1T 1 T3I2D 2722, SPULEF STN ITANP,1 SET DEDL& FLLG
1]l 54 4&T4Z &4~ 0 1736 2723, TRA ZXITLR
2724, *
2725, * COMPUTS NDRMALTITY AND DFTHACOMALITY CONSTRAINTS
321 58 4742 €% 1 7002 27264 ~N0C AxT 2s1
32 54 4744 271 r13n° 2727. cL 211,1
32 55 4745 Z£ 1 7137 2128, MPF Allsl
221 54 4Tae 22 0 144 2729, AD7 =8|
23 855 4747 17 C rl44 773" STC =1 il
24 54 475~ 271 7134 2731. cLa L3l,1
34 55 4751 26 1 7134 273%. MPFR 23141
35 54 4752 272 D 7145 2733, AR e AT 2
35 85 4753 17 C T145 2734, ST =3
36 54 4754 2~ 1 7137 27355 CLA £11,1
34 85 4755 2?24 1 7124 2736, MPER 2Alsl
37 S4 4756 32 7" T1l44 2737, LD7 513
37 5% 4757 12 ¢ rl4s 2738, STN 2 B AT 2



3¢
30
31
23

32
33
33
34
34

35
35
36
36
37
i §
40

(e
(¥4

41
41
42

42

43
43
44
44
45
45
46
46
47
47
40
40
41

56
57
56
=T
56

56
57
56
57T

56
57
56
57
56
57
40
41
4C
41
4C
41
40
41
a0
41
40
41
é\“!
41
40
41
42
43
42

FLIGHT PENGFAM X——=LMAGS FPX S§23 €151

LM
4760 42 1
4761 §4 C
4762 11 0
4763 &0 1
4754 20 0
4755 34 1
4766 56 0
4767 101
477C 42 1
4TT1 40 C
£772 12§
4773 27 ©
4774 26 O
4775 72 0
4776 320 €
&TTT 19°%¢
EESE 22 ¢
5091 1T ©
5CN2 20 C
50173 256 C
5004 72 €
5015 20 €
5006 17 0
5077 20 ¢
5C1€ 19 €
5011 20 0
5012 26 C
5013 72 ¢
5614 20 ¢
5015 256 C
5016 56 0
217 10 ¢
sC2r 27 ¢
5(21 26 °
5022 &6 ¢

EBOPT ELECTRONICS ASSEMBLY

4744 273°. TIX
rc12 2740 ALS
rlas 2741, STO
cent 2742, AXT
4Ce65 2743, CLA
fl44 2T44, Suz
£ol2 2745, ALS
Cla4 2746, STO.
4T84 2747 TIX
1237 2748, TRA

2749, *

275C. *® UL
rn22 2751, EADICS STGQ
r1c7 2752 CLA
4821 2753. MPF
ET67 2754, TsC
s tal] 2755, cLZ
rers 2756 sTO
LA 2757 1284 CLZ
rore 2758, STC
(113 2759. CLA
4021 276C, MPR
ETHT 2761, 750
ree 27562 CcLz
€161 2763 sTC
Fenn 27566, cL?
coer 2765, ST
117 2756, cLa
4221 27567, MpP
£T767 2768, TSQ
FoOnT 2769, CLa
tone 277C. MPF
ronm 27Tl ALS
165 2772, STC
{027 2773, CLE
ooy 27744 MPR
A e | 2775. ALS

C2/14/69 PAGE

NOC+1,1

1C¢ DIV BY 24
F13
1,1
182
Flel
10 T0 -9
Sl.l

T—f,]

FXIT19

SCALE AT -9

FR ANGLF DIFECTION COSINES SUBROUTINE

SPEXI]
THEP
2P183
SI1COF
TsY
785
T80
TS6
Ps1IP
2rpia2
SiCoE
TS1
412D 1
TSe
7587
PHIP
2PIR3
SICOF
TS7
TSé

1
Al1D 1
TS7

7SS

1

RADIANS AT 3

VALUE USFD AS CONSTANT

INPUTS COMPLETE

75



41
42
42
43
43
44
44
45
45
46
46
47
47
40
40
41
41
42
42
43
43
44
44
45
45
46
46

47
47
4C
47
41
41
42
42

42

42
43
42
43
42
43
42
43
42

43
42
43
Li
45
44
45
44
45
44
45
44
45
44
45
44
45

44
45
46
47
46
47
46
47

FLIGHT

5023
5024
5025
5226
5027
5030
5¢3)
5¢ 32
5033
5C34
5035
5036
5037
5C4C
5041
5042
5043
5044
5045
5046
5047
505¢
5051
552
5(53
554
5055

5756
5087
50 K7
5Ch1
5742
5¢63
5C 64
5045

DEAGEAY ¥—=) MAGS FDY §7°2 (18]
LM

6-\
la
20
26
54
84
256

~
11.

22
26
a2
56

-

3
s
34
bl
6n
17

3é
1€
an
36
24
56
10
&)

32
3¢
4
72
5.»
2c
19

a2~

S T L

£ty

™

e e M T W

w3 3 Y Y Y

S o

(eSS R T |

PRUET SLTCTEANTLS 3SSTMRLY

fane
162
_Ph‘.'_l
rflel
tany
el
oG
rase
rase
rrng
reng
rary
c164
ol
o
R
el
165
B3I
raes
£33
raah
it}
rarg
g oseh ]
T166
ro22

144
{145
{l%o
4772
Co™s
r1en
C13an
C150

2?16.
27717,
2178,
2779,
2730,
?781a
2782,
27183,
2784,
2785,
2786,
?797.
2738,
2782,
2140,
2791,
2792.
27933,
2734,
2795.
2794,
2797,
27918,
2799,
2870,
2821,
2812,
2873,
2874,
2875,
2824,
2877,
2878.
2879,
281%.
2811.
2812.

191

*x
*

INDC

TMuCc

COM
s
cLa
MPR
ALS
§TR
MPpE
5TN
CLe
MPR
ADZ
ALS
STO
cL2
MPZ
ALS
com
sTOn
cLZ
MPZ
sTN
CLZ
MPZ
SuZ
ALS

ST
TRA

MU
cLz
cLZ
CL?
TSGQ
AXT
cLe
STO
cLZ

4130
TEL
2120
1
TS3
TS4
TS4
85
T54
1
£310
™51
T8T
1

4320
TS3
TS5
TS4
"S6
T4

1
433D
SREX]

ALIGN COMPUTATTIONS
=4
=13
=13
ELQICS
6,1
A1LID, 1
A11,1
DALl, 1

C2/14/69 PAGET

CNOSINE PHI

DI-CNS COMPLETE
EXIT

REPLACE DIR COSINES
WITH IMU DIR COSINES.
ZFRD REMAINDERS

74



43
43

44
44
45
45
46
46
47
47
40
40
41
41
42
42
43
43

44
44
45
45
46
46
47
47
40
40
41
41
42
42
43

46
47

46
47
46
67
46
47
46
47
50
51
50
51
50
51
50
51

50
51
50
51
50
51
5¢
51
52

52
53
52
53
52

FLIGH™ PFOGPAM X--LMAGS FPX S33 151
LM 24BORT FLECTRONICS ASSEMBLY

5066
5067

5C¢7C
5CT1
5072
5073
5C74
5075
5076
5077
5120
5101
5102
5103
5114
5105
51n6
5107

5110
5111
5112
5113
5114
5115
5116
5117
512¢C
5121
5122
5123
5124
5125
5126

42 1 5063
40 0 4273
30 0 C414
24 C 4365
46 C 1040
59 1 CON2
3% 1 r240
10 1 £204
30 1 €267
10 1 C424
42 1 5074
30 0 (254
10 ¢ r521
30 € 255
10 C 0525
72 0 6444
30 ¢ (543
72 C 1041
50 1 €301
72 0 €746
20 € red4
46 0 5124
72 ¢ €535
5C 1 €002
30 | 220
17 1 €340
30 1 430
1 1 360
42 1 5116
40 C 5134
5C 1 €002
30 1 C424
10 1 €360

2813.
2814,
2815,
2816,
2817.
2818.
2819.
2827,
2821,
2822,
2823,
2824,
2825,
2826,
2827.
2828,
2829,
2830.
2831.
2832.
2833,
2834,
2835,
2836,
2837.
2838,
2839,
28404
2841,
2842,
2843,
2844,
2845,
2846,
2847,
2848,
2849,

IC1

1C2

RvCOMP

TIX
TRA

CLZ
sus
TmMI
AXT
CLz
STO
CLz
STO
TIX
cLz
STO
cLz
STC
TSQ
CLZ
Ts¢

AXT
TSQ
CLA
TMI
TSQ
AXT
CLzZ
570
CLZ
STO
TIX
TRA
AXT
CLZ
STO

C2/14/¢€9 PAGE

INITIALIZE BRANCHES.,

S1l4
283
EXIT2C
251
141,1
ROX,1
1J4,1
VOX,1
F-4,1
147
TL1
1J7LS
TL2
ORBPM
DSPSC
EXIT21

1,1
DPTSB
DEL21
byCcome
ELPED
241
RIX,1
2X,1
VIXyl
VX,y1l
*-471
*49
251
VOX,1
VX,1

TDO DL FORMATTING

LEM POS AND VEL DATA
LEM POS

LEM VEL

EPOCH TIMF MS

EPOCH TIME LS

CLEAR DISPLAY COUNTER

COMPUTE DBL PREC TA - TL

TENSFR TO ELLIPSE PRSD



43
44
44
45
45
46

46
47
47
45
40
41
41
42

42
43
43
44
44
45
45
46
46
47
47
4n

40
41
41
42
42

53
52
53
52
53
52

53
52
£3
54
655
54
55
54

55
54
55
54
55
54
55
54
55
54
55
56

57
5é
57
56
57

FLIGHT PROGFAM X--LMAGS FPX S73 r151
LM

5127
5138
5131
5132
5133
5134

5135
5136
5137
514C
5141
5142
5143
5144

5145
5146
5147
515C
5151
5152
5153
5154
5155
5156
5157
8140

5161
5162
5163
5164
5165

€6
52
22
12
42
72

12
58
an
21
27
1¢
42
or

58
an
17
3"
14
42
xAN

O

1¢
3"\
e

2"
46
27
24
£6

D= = =D

o B Y RS R |

e TR I 6 e B o T B T B - S R S e )

XY T ™

EBNRT FLECTEOMNICS ASSEMBLY

442
£oc3
r204
€349
5125
6261

540N
roe2
€127
r174
T1l14
cr1no
8137
1742

£n02
€244
o i
{264
c42n
5146
272
€522
~273
r824
£416
EThH4

5175
464
rg1n
F s

2851,
2851.
2852,
2853,
2854,
2855,
2856.
2857,
2858,
2859,
2867,
2861,
2862,
2863,
2864,
7865,
2866,
2867,
2868,
2869,
2877,
2871,
2872,
2873,
2874,
2875,
2876,
2877,
2878,
2879,
283c,
2831,
28972,
28813,
2884,
2835,
2834,

csSMpy

MPY
LLS
ADZ
STD
TIX
7S¢

TSQ
AxXT
CLZ
CLE
cLe
ST
TIX
TRA

AXT
GLZ
STO
cLZ
5TA
TIX
cLz
STO
LY
STC
CLZ
TRA

cLa
T™MI
CLa
SuR
LS

G |
3
270X,
RX,1
=641
TXFC

GRAV
241
DVSXyl
DRX,y1
GXD7y 1
DIGX,1
=441
=xIT22

CSM™ DL
2,1
2J1,1
REX,1
2J441
VEXel
F-b4,41
237
TF1
2J7TLS
TE2
TR
~x1T

€2/14/69 PAGF

13+13=26

AT 23
IC3 NFXT

TO GRAVITY

0OR DEDA INPUTS TQ FPCCH CELLS.
CSM POS

CSM VFL

LSM EPOCH MS

CSM FPOCH LS

NFXT & INSTRUCTIONS 3YPASSED

neEL2l
NAVL
464
VDX

5

-IS NN LUMAF SURFACE.

78



56
57
56
57
56
57
56
57
56
57

'
A=

41
40
41
40
41
40
41
40
41
40
41
40
41
4c
41
42
43
42
43
42
41
42
42

FLIGHT PFOGRAM X—-LMAGS FPX ST3 C151 C2/14/69 PAGE
LM ABNRT ELFCTRONICS ASSEMBLY

2887, *
2888, % HAFDWIRED NAVIGATION
2889, *
5166 10 C €067 2890, STO AT 1/2(VD1-VD) AT 7
5167 24 C 0661 2891. Sus 4K35 ULLAGE THRESHOLD.
517C 46 O 5203 2892, TMI NAV2-2 AT-4K35
5171 37 C 614 2892, cLz MUB INCF ULLAGE COUNTER,
5172 22 € 4006 2894, ADD 1817
5173 10 C C6l4 2895, sTO MU8
5174 &40 0 1050 2896, TRA EXIT24
5175 30 C C110 2897, NAV1  CLZ DIGX LUNAF SURFACE NAV.
5176 30 0 C111 2898, cL? DIGY
5177 30 C r112 2899, cLZ DIGZ
5200 20 C C516 29nn, cLA 1K9 ULLAGE COUNT LIMIT
5291 10 C r6l4 2901. STO MUB
5202 40 C 1044 2092, TRA £X1T23
5203 20 C r6l4 2903, cL2 My8 RESFT ULLAGF COUNTER,
5294 4C C 1050 2904, TRA XIT24
5295 30 0 CAC1 2905, NEVZ  CLZ TS1 ACCEL DFIFT TEST.
5206 &0 1 £0N2 2006, AXT 2yl
5277 20 1 C120 2507, cLa DVSX, 1
521C €2 € r39) 2978, ABS
5211 32 © coCl 2929, ADZ TS1
5212 10 € €001 29117, STG TS1
5213 42 1 5207 2911. TIX %-4,1
5214 24 € 634 2912. SUR 135
5215 46 € 1051 2913, ™I =XIT25 COAST PHASE
5216 40 C 1056 2614, TR EXT26
5217 20 0 €129 2915. NAV3  CLZ DVSX
5220 20 € (121 2916, cLz nvsy
5221 30 C C122 2917, cLZ DVSZ
5222 40 C 1956 2918, TRA TXIT26
5223 57 1 (002 >a1ia, NAV4  AXT 211 VEL AND POS UPDATE,
5224 30 1 €127 2020, cLz DVSX,1 SENSED VEL AT 7
5225 32 1 110 2921, ADZ NIGX,1 PREGCICTED INTG GRAVITY,
5226 17 1 7119 2922, STO DIGX, 1 7
5227 22 € 4015 29232, ADD 1R12 R OUND

79



54
54
5%
55
56
56
57T
&7

gl

5N
5.1
&1
52
62
83
53
54
54
55

56
56
57
57
5¢C
B0
51
51
52
52
53
23
54
54
55
55
56

4“2
432
42
43
42
473
42
47
L4
45
INA
45
44
45
44
45
44
45
44
45
44
45
44
45
46
47
46
47
46
47
46
47
46
47
46
47
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5677
5700
5701
5722
573
5704
5725
5706
5TOT
5710
5711
5712
5713
5714
5715
5716

f 4
17
0k
52
22
44
15
54
1’3
60
22
1£
72
1"\
ZC
24
54
22
26
12
2C
26
&0
32
54
10
31""!
32
54
32
22
19
72
1¢
2’
26
19

LM

Y MM

DM ODODHMOT)EODOMODOME OO ICD DD IO MM

*RN2T SLTCTEONICS

{9353 322C.
gnlig. 2221.
SRS 2222.
rRrd 2223,
real 2224,
1074 2225,
172 3226,
LRe2 3227.
Ce13 2228,
g olacs 3229.
553G 323C.
rnla 1231,
T123 3232.
co1s 3233,
143 3234.
coTs 2235,
cpel 3236,
w33 12137,
Cols 3238,
003 3239,
coT3 3240,
(143 2241.
coen 3242,
€013 3243,
racl 1244,
cc13 3245.
€011 3246,
rnie 2247,
cocl 3248,
013 3249,
r513 3250,
foC4 3251,
7034 3252,
celé 3253,
€203 3254,
7143 3255.
conl 125¢,

53 Tl
AQGEM

|

1
LY
DVP
STO
MPY
LLS
ADZ
TOV
sTO
LRS
5TC
ceM
ADD
STD
TSQ
STC
cLA
SUB
LRS
ADD
MPR
STO
cLA
MPF
com
ADZ
LRS
STC
cL2
AD7Z
LRES
AD7Z
ADD
$70
TSQ
STO
cL
MPF
STO

r2
X3

X3

2

TSl
EXIT35
£SQ

2

T<13

PMAX
TS14
SQFTF
TS15
X4
X3

1

2
TS15
TS3
X3
X4

TS13
1
TS13
TS11
TS12
1
TS13
Cl
T4
ARCTAF
TS16
8T
X4
TSl

€2/14/69 PAGE 83
1
AT C.
-2
N.F. IF F TOO LAPGE.

F SQ AT -2,

£ SC AT Ca

(1-F SQ) AT Q.

RODT(1-E SQ) AT C,

SIN(DLETA E) AT 1,

1
F SQ-X3(X4)AT 1.

X1+4X2
j

COS(DELTE E) AT 1,

DFLTA F AT 3,

23



* FLIGHT PFQGRAM X——UMAGS FPXY S0O3 (151 C2/14/69 PAGE
% LM 2RORT T=LECTRONICS ASSFEMBLY

77 S1 S717 20 € ©347 2257, CLA RF

70 52 5720 26 C €073 325R, MPR X3

70 53 5721 34 C (01 2259, suz TS1

T1 52 5722 &6 L (015 21260, MPY TS15

71 §3 5723 54 € 003 3261, LRS 3 ' 26

72 52 5724 (4 C €170 2262, pve P

72 2 5725 32 € CO1% 32612, ADZ TS16

73 52 5726 12 € €Nl 3264, STO TS16 DELTAE + X7-X8 AT 3.
73 83 5721 20 € C17¢ 2265, cLA P

T4 52 5730 114 4027 21266, LDGQ Z5R0

74 53 5731 04 0 70l4 3267. DVP TS14 1-F SQ

75 52 5732 1R N 31268, STO ALPH2 23

75 53 5733 26 € 637 3269, MPR 2K2 1/2K1 AT =47

76 52 5734 72 € 7123 3270. TSQ SQFTF (=4T7+23)/2=-12

76 53 5735 26 0 C171 3271, MPR ALPHA 1/N AT 11 IN A,
77 52 5736 36 0 €016 21272, MPZ TS16 1143=14

77 53 5737 56 0 Cor1 2273, ALS 1 NEW TP AT 13,

70 54 S740 24 O P44 3274, SUB TP

70 55 5741 1f € 002 2275, STO TS2 DELTA <P

T1 54 5742 32 C (434 3276, ADZ TP

71 55 5743 10 C C434 2277, STO TP 13

T2 54 5744 20 T M435. 3278. CLA T

72 55 5745 24 N0 434 2279, SUR TP

73 S4 5746 172 C 0000 328C, ST TSO T-TP

73 55 5747 30 € €610 31281, cLz MU3 TINCREMENT [TER COUNTER,
T4 54 5750 22 C 4006 12872, ADD 1817

74 55 5751 12 € €617 31283, STO MU3

75 54 5752 24 € &005 31284, SUB 2B17 ITERATION SCHEME,
75 55 5753 4A 0 4024 31285, TMI PITER?2 -IS Mu3=]1,

76 54 5754 24 C 40C6 3286. SUB 1817

76 55 5755 46 £ 5771 3287, T™I PITFR] -1S MU3=2,

77 54 8156 24 0 620 31288, sug 2K17 MU3-NO, ITERATIONS IN A,
77 55 5757 46 O 5765 3289, TMI 46 -1S NOT DONE.

70 S6 5760 30 € £O00 129C. cLz TSD DONF, T-TP

70 57 5751 &2 Q €000 3291, ABS

71 56 5762 24 0 (453 3292, suB 2K20

71 57 5763 46 C £740 1293, TMI PITER345 -1S CONVERGED,

o

[ . ~

4& ' & vEen - =18 = LT
iR s 3

fl



&
£5
t5
ceé
Cé
67
c7
2

o
€1
(4
€2
€2
03
£3
C4
(o
cS
c5
Cé6
e
c7
c7
co
¢e
Cc1
Cc1
c2
c2
©3
03
Ca4
L4
s

63
62
63
&2
63
62
63
64

&5
64
65
&4
£5
&4
65
&4
&5
&4
&5
b4
65
64
65
LE
€7
&6
&7
&6
e7
656
67
66
£7
6€

FLIGHT™ PPOGRAM

LM
6031 A0 O
6032 18 C
6033 20 ¢
6034 10 0
6035 32 ¢
6236 10 ¢C
6037 40 O
6040 72 0
6041 20 0
6042 14 ©
6043 64 N
6044 €4 C
6045 72
6068 10 €
6C4T 34 O
6050 17 €
6C51 27 ¢
6052 35 C
6053 12 0
6054 30 O
6055 (6 O
6066 17 ¢
6057 12 C
6060 C4 C
6061 17 7
6C62 27 ¢
6063 14 °©
5764 4 C
6065 17 2
6C66 47 N
5067 44
6070 BA
6072 3% 1

X--LMAGS FPX S33 (151

FBORT FLFCTRANICS ASSEMBLY

rp_r_‘n
¢nr3
A By
£212
€aCc3
ri7n
£262
£261

0634
£nr T
coc1
r17c
7123
ron
073
r423
aleb |
€143
col3
tary
c170
oty |
Tnn2
n347
rn12
racl
rar
ra2c3
ri14
1175
NN
0.2
ra12

rean

3331.
31332.
23233,
3334,
3235,
3236,
2337.
12138,
3211249,
2240,
3341,
31342,
1343,
2344,
3345,
3246,
3247,
3248,
2249,
135C,
2351,
2352,
3353
1254,
23588
1356,
3357,
1258,
2359,
326C.
1361,
3262.
2263,
2364,
3265,
336€&.
226 T

PITFE3

TRRAKE

TX2¢6

IMPRK]

ccM™
STO
CLZ
STO
ADZ
8§70
8 A
TSQ

cLa
LDE
LRS
pve
TSG
STC
MP7
STC
cLA
MPZ
sTA
cLz
vpYy
STE
STQ
Dve
STO
€2
LDG
pDVP
STC
TDA
Tav
AXT
cLY
MP7

C2/14/69

TS§3 DELTA P
p

op

TS3

P NEW P
TXEC+]

EXEC

TMPULSE AND BRAKING VFLOCITIES,

2K1 48

ZFRO

]

® 49-23=72¢

SQR™TF

TS1 2007 (MU/P) AT 13
X3

2EDOT 13

TS1

X4

I E 13

Ts1

p

T51 RODT(PXMY) AT 36
752

RF

e - 13

751

52

e

“S14 13

EX1T36

€41 Cle AeFs

241

%13 ROCT (MU/P)X (X&)

U2Xe1 1

PAGE 9l

Frye 90
o B

AT 1.3



€5
ce
cé
07
c7
co
co
01
c1
c2
2
€3
€3
Ca
04
5
c5
c6
06

cT
co
cn
C1
01
c2
c2
3
€3

Cs
Ca
€5
C5
£eé
cé

&7
&6
67
66
67
i
I8!
7°
T2
7C

4
i

78
71
"0
71
71
"
T1
TL
Tl
T2
T3
72
73
72
73
72
T3

T2
73
T2
73
72
T3

FLIGHT PENGRAM X~=) MAGS FPX 523 (151

LM
6673 1€ 0O
6074 270 1
6075 36 1
6676 22 C
07T 56 C
6120 24 1
6101 171
6laz2 2™ .0
6103 26 1
6194 1¢ 0
£105 Z& ¢
6126 256 1
10T 22 F
6116 56 &
6111 24 1
&1l2 18 1
6113 1r 1
6114 42 1
6115 44 C
6116 72 ©
5117 18 ¢
6120 3C ©
6121 72 O
6122 54 C
6123 &0 0
6124 22 ©
6125 26 O
6126 1° €
6127 T2 C
6130 521
6131 2 1
6132 171
6133 42 1
6134 72 0
6135 47 0

ABNAT ELECTPONICS ASSEMBLY

cne?
r~1s4
Cle4
corT
(crl
€430
cH3N
£423
€268
coc’t
8812
0T34
cerT
2adel |
T460
rNegs4
£arg
6071
1274
£737
r37n
~172
7123
coct
£oee
4330
171
£ 2
6261

cee2
CoIn
Cocs&
€131
€737
1076

3368,
2369,
230
1271,
3372,
32713,
2374,
3315y
3376,
2377,
3278,
3379,
2380,
3381,
3382,
3383,
2384,
3385,
3386,
2387,
i2es,
3389,
33904
3391,
3392.
3393,
3394,
3395,
1396,
33297,
3398,
3399,
340C,
3401,
2402,
24013,
3404,

STO
cLa
MPZ
ADZ
ALS
SuB
STC
CLA
MPR
sTC
cLe
MPR
ADz
ALS
SuB
STO
STO
TIX
Tov
T5Q
STO
cLz
TSQ
LRS
COM
ADD
MPR
sTE
TSQ

AXT
CLa
STC
TIX
TsSQ
TRA

87
TS14
V2¥%X,1
1
VIXel
VFEXy 1
oEPOT
UlX,1l
TST
T512
ViXyl
¥57

i
V5Xy1
VGX,1
TSh,1
IMPBK1,1
EX1T35
DPVMAG
VG

£sQ
SQRTE
1

PMAX
ALPHA
Q1
EXEC

C2/14/€9 PAGE

ROOT(PXMU)/FT AT 13
1

13

-BRAKING VEL AT 13
L3

1

ROOT(PXMU)/RF AT 13
1

13

VEL TO GAIN AT 13

CHECK VG CR VF 0O.F,

13
E SQ FR P [TFR AT-2,

E AT C.
I‘F AT Co

Q OF TRANS DORB AT 23

COMPLETE VF ON FOLLOWING CYCLE.

2y1
VEX,1
TS4,1
=241
DPVMAG
EXIT37

13

VF IN A AT B.

92



o7

co
co
01
cl

c2
03
03
C4
C4
05
05

06
cé
cT
cT
co
co
c1
cl

02
03
c3
C4
C4
05

06
06

72
73
74
75
74
75
74
75
74
75
74
75
74
75

74
75
T4
75
16
T
76
77
76
T
76
77
76
77
76
17
76
77

FLIGHT PROGRAM X-—-LMAGS FPX S23 (151
ELECTRONICS ASSEMBLY

6136
6137
6140
6141
6142
6143
6144
6145
6146
6147
6150
6151
6152
6153

6154
6155
6156
6157
6160
6161
6162
6163
6154
6165
6166
6167
617C
6171
6172
6173
6174
6175

44
20
26
22
26
22
Cé
54
C4

47
2n
19
40

20
26
60
22
72
10
14
2!‘\
54
C
1C
14
20
54
ng
10
20
10

ODDO0ODO00DODOIOOOD

DMODMOMDMODOMNDIODONODOOON

LM ABORT

€137
€372
r6ss
C654
37N
5033
£370
cec2
Co67
6151
6152
4030
€357
1077

C134
C134
£acn
4065
7123
¢l
4077
r135
cercl
reel
£053
40C7
r136
o]
corl
co47
4036
r604

3405,
3406,
3407.
3408,
3409,
3417,
2411,
2412,
3413,
2414,
3415.
2416,
3417.
3418,
3419.
342C,
3421.
2422,
3423.
3424,
3425,
A42¢,
3427,
3428,
3429,
343C.
2431,
2432,
3433,
3434,
3435,
343¢€.
2437,
3438.
3439,
44T,
2441,

%
&

GDLAW

LUNAZ

TOV
CLA
MPR
ADD
MPR
ADD
MPY
LRS
DVP
TOV
TRA
CLA
STO
TRA

COMPUTE

cLA
MPP
com
ADD
TSC
ST0
LDG
cLaA
LRS
BAAY
STC
LDQ
cLa
LRS
Dvp
STC
CLA
STO

C2/14/¢69 PAGE 93

GUIDANCF LAW COMPUTATIDONS.

41
VG
4K3
4K2
VG
181
VG

2

AT
%42
*+2
PMAX
TRO
FXIT38

LUNAR 2ZIMUTH

£31
431

182
SQRTE
7851
IFR7
£32

1

TS1
CCDELL
ZFRO
A33

1

TS1
SIDELL
MS
DELZ21

TIME TO BURN COMP.

13
AT =25
AT -12
16
16-T7=9

TIME TO BURN AT S,

+2

+1

TQ 2

TO 2

AT 1



T6

FLIGHT PROGRAM X--LMAGS FPX S33 0151
LM ABDRT ELFCTRONICS ASSFMBLY

6176 42 ° 1100

5177
6200
6201
6202
6203
6204
6205
6206
6207
6210
6211
6212
6213

6214
6215
5216
65217
6220
6221
6222
62232
6224
6225
6226
6227
623C
6231
6232
6233
6234
6235
6236

66
64
€4
66
20
1C
20

72
20
24
46
66

64
6
46
64
22
1c
22
10
66
64
56
46
40
66
64
56
L6
56
45

OO ODDDODOO0MNMNDDONO ™m0 OO0 DOOMNMOAOD

3050
€200
22c0
7087
4044
tn25
4046
€024
24
CC24
7002
6207
7010

2040
cocl
1101
6200
4011
coeT
4065
0024
E4C2
2040
coel
6231
6225
T2
2040
cary
€231
crel
€243

3442,
2443,
444,
3445,
3446,
3447,
3448,
3449,
3450,
3451,
3452.
3453,
2454,
3455,
3456,
3457,
3458,
2459,
3460,
3461,
3462,
3463,
3464,
2465,
3466,
3467,
3448,
2469,
3470,
3471,
3472
3473,
3474,
3475.
476,
3477,
3478,

INTT

WEDLP

TRA

POWER ON INITIALIZATION

ou~™
INP
INP
ouT
CLA
STO
CLA
STC
TSQ
CLA
SuB
™I
ouT
GSE
INP
ALS
TMI
INP
ADD
56
ACD
STO
ouT
INP
ALS
TMI
TRA
auT
INP
ALS
TMI
aLS
TMI

EX1739

3050
62C0
DFDA
7057
BACK
TVARAR+1
CLAFE
TVARBR
TVARBR
TVARBR
CLATEN
*-3
721C
SFRVICE ROUTINF
27240
1
EXIT4C
62C0
1BS
TS7
STOCOM
TVAFRBF
6402
2040
1
*+2
*=3
7012
204C
1
*#=3
1
45

C2/14/¢69 PAGE 94

RESET CARRY INHIBIT

RESET DISCRETES

PFIMF HARDWIRED CORES

RESET FAILURE INDICATOR

INITIALLZE

SET UP VAFIABLE STORE

SET GS& B

RESET GSE 5 AND FAIL INDIC.

WAIT FOP NEXT WORD



17
1¢
10
11
11
12
12
13
13
14
14
15
15

16
16
17
17
10
10
11
11
12
12
13
13
14
14
15
15

16
16

63
64
€5
64
65
64
65
€4
65
64
65
64
65

64
65
64
65
66
67
66
67
66

66
67
66
67
66
67

&6
67

FLIGHT PROGFAM X--LMAGS FPX S0O3 Cl51

LM
6237 32 ©
6240 22 C
6241 12 0
6242 47 0O
6243 64 O
6244 T2 C
6245 40 0
6246 17 0
6247 37 0©
625C 22 C
6251 1C €
6252 30 ¢
6253 40 (¢
6254 30 ©
6255 22 C
6256 1¢ 0O
6257 20 C
6260 12 0
6261 12 ©
6262 30 0
6263 56 N
6264 46 C
6265 10 0
6266 40 C
6267 3C 0
6270 g c
6271 27 C©
6272 17 C
6273 40 C
6274 3C 9
6275 6 C

ABORT FLECTFONICS ASSEMBLY

~ocT 3479, cLz
C36 3480, ADD
024 3481. STO
€024 3482, TRA
£2C0 3483, INP
024 2484, TSQ
6224 31485, TRA
coro 2486 RETURN STO
n0D24 3487. cLZ
40C6H 3488, ADD
c024 3489, STO
oneo 3490, cLzZ
&eT64 3491, TRA

2492, *

32493, *

3494, *
377 3495, TIMER CL2Z
40C6 3496, ADD
€377 3497, STC
4014 3498. cLa
c727 2499, STO
Q63 3500, EXEC STQ
c727 3501. ELZ
encl 3502. 2ALS
6267 3503, TMI
c727 3504, STC
111" 3595, TRA
€063 3806. CL?
rosT 2507, STO
1013 2508, CLA&
£ne3 25009, STO
111n 351C. TREA

3511. *

ARY 2. e

35113, ®
€543 3514, DSPLY CLZ
corl 3515, ALS

TS
TRACOM
TVARBFR
TVARBF
62C0
TVARBR
WRDLP
TS0
TVARRP
1817
TVARBR
TS0
EXIT

C2/14/¢9 PAGE

END 0OF BLOGCK

INPUT WORD AND STORE

INCF EMENT OF VARIABLE
STOFF OF BRING

TIME UPDATE AND EXECUTIVF PART 1,

1817
1811
DERASC
BRANCH
NEDASC
1

=473
DEDASC
BR ANC H
~MPRF
DEDABF
B2 ANC H
FXIT4]

UPDATE ABS TIME,
EQU TO 2SFCS.

1.Ce DEDA COUNTER

SET NEXT BRANCH.

- IS TIME Tn DED2&,

SAYFE BRANCH IN
TEMPQORAFY BRANCH
DEDA START

TO SOFT DISPLAY

DISPLLY SUBROUTINF,

DSPSC
1

95



11
12

13
13
14
14
15
15
16
16
17
by 4

15
16
16

17
20
20

75
74
75
74
75
74
75
74
75
T4
75
74
75

T6
i
76
77
Té
Tt
-
T7
il
77
76

77
TE
T
76
T

~
L

&1

FLIGHT PROGRAM X--LMAGS FPX 533 C151
LM 2BOCT FLFCTRONICS ASSEMBLY

6343
5344
6345
6346
6347
6350
6351
6352
6353
6354
€355
6356
&£357

6361
6341
6362
5363
5364
62565
6266
6367
5370
6371
6372

6373
5374
63275
6376
6377
640C
64021

£5
“n
66
2!“
S
LY
2"1
g6
66k
&6
£5
2n
1r

In
22

4n
=
L

24
46
an
2"
1.‘!
40

12

26
10
27
25
34

e

[ |

YD MO DD D DI IO UD DD

DD D

£012
T1il
£320
214
€351
6352
407
£orl
2n40
2427
£010
4n11
5413

£615
4704
£615
1112
rel5
4040
4naT
0615
1214
C0e3
4Na7

€¢23
rrca
cail
caer
cercs
€012
coacTy

3653,
3554,
3E56,.
3556,
3857,
3558,
3559,
3560,
2E861.
3562.
3563,
3564,
3565,
3566,
315567,
3568.
2569,
357C.
3571.
3572.
3573,
3574,
3575.
2576,
*577.
157R.
21579,
3581,
3882,
32583,
3584,
2885,
3586,
3587.
3588,
35R89.

DSPLY3

NSPLY4
*
*
*

EXFC1

e
-3
*
rRSPED

ouT
TRRA
ouT
CLa
™I
TRA
CLA
*ALS
auT
auT
auT
cLa
STO

6010
EX1T42
6220
PayT
%42
*42
2E60

1

3040
2420
6010
185
DSPSC

CYCLE COUNTING

cLZ
ADD
ST0
TRA
cLa
SuBR
™I
cLz
CLA

STO
TRA

57TQ
CLA
MPR
STO
cLaA
MPE
Suz

MU10
1817
MUl0
EXIT43
MULC
49B17
DELAY
MU1C
BRSO
BRANCH
DELAY

C2/14/69 PAGE

OUTPUT ALT RATE.

COMPUTE VYO FOR DUTPUT

OUTPUT SAME.
DISPLAY POSITION,

ALT NEG,

SIGN BIT USED
RESET

SELFCT ALY,
QUTPUT LALT.

RESFT COUNTER.

UPDATF MINOR CYCLE

CHECK FOR END.

=1S NOT END.

BRSL STAPT,

CROSS PRODUCT SUBROUTINE, AXB=Ce

SREX
TS4+2
TS1C+1
TS7
TS4+1
TS10+2
TS7

04
BY

AY
BZ

COUNT.

Q7



21
21
22
22
23
23
24
24
25
25
26
26
27
27
20
20

21
21

22
23
23
24
24
25
25
26
26
27
27
20

o

21
21

&0
61
&r
€l
er
6l
60
61

6l
&n
61
an
6l
&2
63

€2
63
62
63
€2
&3
62
63
62
63
62
&3
62
62
64
65
64
65

FLIGHT PRDOGFAM X—--LMAGS FPX S03 C151

LM
6402 10 C
6403 27 C
6474 26 C
6495 12 ¢
6406 20 0
6437 26 0
6410 24 C
6411 12 ¢C
6412 2™ ¢
6413 26 C
6414 17 £
6415 20 0
6416 26 C
6417 24 O
6420 10 C
£421 472 C
6422 12 0
6423 320 0
6424 &C 1
8425 2" 1
6426 26 1
6427 32 D
643N 128
6431 42 1
6432 72 ¢
6433 12 ¢
6434 51
6435 20 1
6436 14 C
5437 5§54 0
5440 r4 0
6441 12 1
6442 42 1
6443 &3 ¢

ABNRT ELFCTRONICS ASSFMBLY

C0l4
cNc4
rnl1z
et
cnce
co1n
cacT
C215
cQes
coln
cncy
C004
roll
cneT
cnleé
£nz3

rozl
€017
rnez
€014
014
€017
(P17
£425
7123
€013
cnc2
(014
4007
rnel
€n13
19
6435
021

3590,
3591,
3592,
3593,
21594,
3595,
1596,
1597,
3598,
1599,
1enC,
2601,
1602,
1¢en32,
3¢04,
3605.
31606,
3607,
3608,
1609,
1¢1C.
3611,
3612,
3613,
2¢14.,
2¢15,
2616,
1€17.
2618,
3619,
3620,
3621,
31622,
3621,
3624,
3625.
3626,

NORMV

$TO
CLA
MPR
sTC
cLe
MPF
)4
STO
cLA
MPR
STO
CLA
MPR
suz
STO
TRA

STQ
cLz
AXT
CLA
MPR
ADZ
STO
TIX
TSQ
STC
AXT
CLA
LD
LRS
oVP
STC
TIX
TRA

TS14
TS4
TS1C+2
TS7?
TC4+2
TS10
757
TS14+1
TS4+1
TS10
TST
TS4
TS10+1
TST
TS1l4+2
SREX

02/14/69

cX
AX
BZ

AZ
cy
AY
BX

AX
BY

cz

NORMALIZE VFCTOR SUBROUTINE.

SREX2
TS17
2¢1
TS14,1
TS14,1
TS17
TS17
=441
SQRTF
TS13
241
TS14,1
7580

1

TS13
TS10,41
=e“Snl
SPEX2

INPUT VECTOR

UNIT VECTOR AT 1.

PAGE
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&4
65
b4
65
64
65
64
65
64
65
b4
65
66
67
66
67
66

&7

a1
67
66
67
66
67
66
67
be
&7
rdal
Tl
0
71

-
s

71

FLIGHT PROGFAM X-~{MAGS FPX S22 @151
LM £BORT ELSCTRONICS ASSEMALY

6444
6445
6446
6447
5450
6451
6452
65453
6454
6455
6456
6457
54560
6461
64562
64563
b464
5455
6466
5467
6470
64671
6472
6473
6474
5475
6476
6477
6500
6531
6502
6573
6524
5575

12
an

37
ac
44
50
29
26
22
ir
20
26
a2
1h
270
26
32
13
42
4C
72
12
A
24
L6
22
10
2c
14
54
A
&f‘
1(‘

1Y DN T DD DD DO D Tt DO ) N e =S D DO DM

021
rcll
€012
rpl13
€451
cee2
204
(424
€213
rn13
(424
(424
£n12
rn12
C204
r2ra
(5
N1l
£452
1120
7123
rac?
ro12
E4T4
636
(et alo.
4120
reel
fzc'f
40C7
rne
ror1
1121
r173

3€27.
2628,
3629.
363C,
3631.
2632,
36313,
3¢ 34,
3635.
2€36.
2637,
3638,
3639,
3640,
2641.
3642,
2642,
2644,
2645,
3646,
3647,
3&48,
2649,
3650,
3651.
2 g
3€53.
3£54,
3¢55,
2€5¢€.
3657,
2&58,
3659,
166C,.
2€61.
1662,
3653,

#* 3 #

NERRPM

ORBPML

=X44

EX45

STE
cLz
cLz
cLZ
Tav
AXT
cLa
MPR
AD7
ST
cLA
MPF
ADZ
STO
CLA
MPF
ADZ
STO
TIX
TRA
TSQ
STO
MPY
TOV
DVFP
com
ADD
STO
cLa
LDQ
LES
DVP
TRA
STC

c2/14/69 PAGE

NRBIT PARAMETFFS FROM EPNCH SUBROUTINE,

SREX2

TS11

TS12

TS13

¥+1

21

ROX,1 23

VO Xyl 13

TS13

TS513 RC DOT VC AT 36
VOX,l

VOX,1

512 ;

TS12 VC COT VO AT 26
ROX,1 :
BOXel

511

TS11 RO DOT PC AT 46
NREBPM1,1

X174 4

SQRTE

RO 23

TS12 23+26=49

*+1

2K1 48

PMAX 281

TS1

RO

ZERD

1

TS1

EXIT45

Al ALPHA T &7 23

9G



26
27
27
20
20
21
21
22
22
23
23

71
70
24
70
71
Tl
T
71

3 2

T3
T2
T3
72
T3
T2
73
72
Ta
72
i
72

73
72
73
T4
75
T4
75
74
75
74
75

FLIGHT PRNOGRAM ¥——|LMAGS FPX §22 (151
LM

6506
6597
651°
6511
£512
6513
6514
£515
6516
6517
6520
6521
6522
6523
6524
6525
6526
&527
653C
6531
6532
6533
6534

6535
6536
6537
6540
6541
6542
5543
6544
6545
6546
6547

20
14
54
Ca
T
18
14
54
Ca
1C
on
24
14
C4
12
2¢C
286
10
3
14
C4
10
40

12
30
20
26
5é
1¢
1¢C
T2
71
26

12

C

DOEDIMNCODDIOMDIDNIDDDI IOHDIODTDIMN D

OO ODOOO0 DO

LANRT ELFCTRONICS ASSEMBLY

r63s6
LOnT
rnerl
173
7123
gl 5 i
PR e 1
crel
r173
rn77
€173
T207T
4CCT
ri73
0103
E1713
£ncl
cncl
oel13
4007
conl
reg3
cc21

€n21
ccey
C 442
corT
rnrl
coln
rell
6767
cren
€103
rnl3

2664,
3665,
2666,
2667,
3668,
2669,
3670
3671,
3672
3673.
3674,
3675
3676,
2677.
2678,
267%.
2680,
3681,
3682,
3683,
3684,
3685,
3€86.
2687,
3688,
3689,
369C.
3€91.
3692.
2693.
3694,
3695,
3696,
3697,
3698.
3699,
2700.

ELPRN

ELPED]

cLe
LDG
LFS
pve
TSQ
sTC
LDOQ
LRS
DVP
STO
CLe
Sug
LbQ
ovp
STO
CLe
MPZ
STC
cLz
Lbg
DVP
STO
TRA

STQ
cLz
CLA
MPE
ALS
STC
STO
TSQ
CLA
MPF
STC

2K1
ZERQD
1

Al
SQRTE
sl
Z5F0
1

a1
NI
Al
gC
15RO
Al
CI
Al
TS1
TS1
TS§13
ZERO
TS1
SI
SREX2

FLLIPSE PREDICTOR

SRFX2
TS7
TI

NI

1
TS10
TS11
SICCF
TSC
CI
TS13

€2/14/69 PAGE

49
49-213=26

ROOT (MU/ALPHA) AT 13

ANG FREQ AT -9,

ROOT(ALPHAXMU} AT 36
36

SUBFDUTINFE,

ITERATION COUNTER.

13

AT -9.

DEL M AT 3,
DEL E AT 3,
AT C.

1

109



FLIGHT™ PEOGFAM X--LMAGS FPX SG3 (151

6550
6551
6552
6553
6554
6555
6556
6557
6550
6561
6562
6563
6564
6565
6566
6567
6570
6571
6572
6573
6574
6575
6576
6577
6600
6601
6602
6603
6604
6605
6606
6607
6610
6611
6612
6613
6614

L™

20
26
34
22
10
34
24
46
2C
54
e
22
cé
C4
1¢C
39
34
56
22
14
S4
C4
10
2C
26
10
20
26
cé6
C4
(=18
10
20
24
32
14
54

OOO0ODODOOODDODOOOOOOOOOODNDNODOHONDHNNODDMODODODD

ABORT ELECTRONICS ASSEMBLY

conl
C043
€213
50133
cnN12
coeey
40ns
6642
103
LLEY
rceo
cnen
173
€2C7
g slaic
ce1o
cr11
cnez
co01
4007
cnel
cov7
coey
€207
rg12
(014
c173
coT7
cony
014
cncn
rol1s3
€012
5033
coeo
4cC7
cocl

2701,
3702,
3703,
3704,
3705,
3706,
37C7.
37C8.
3709,
371C.
3711.
3712.
3713.
3714.
371%.
3T16.
3717,
3718.
3719.
372C.
3721,
3722,
3723,
3724,
3725.
3726,
3727,
37284
3729,
373C.
3731
3732,
3733,
3734,
3735.
3736,
3737,

cLA
MPR
SUZ
ADD
$TO
cLZ
SUB
™I
cLe
LRS
COM
ADD
MPY
DVP
sTO
cLz
suz
ALS
ADD
LDO
LRS
DVP
STO
CLA
MPR
STO
CLA
MPR
MPY
DVP
com
STO
cLA
SUBR
ADZ
LDQ
LRS

51

S1
TS13
181
TS12
TS7Y
2B17
ELPFD3
CI

1

TS50
Al
RO
TS3
TS1C
TS11
2
TS1
ZERD
1

NI
TS7
RO
T512
TS14
Al
NI
TS1
TS14

7513
TS12
181
TSC
ZERO
1

C2/14/¢€9 PAGE

1
C+1=1

X12 AT 1.
2ITFRATIONS.
=1S NOT™ DONE.

Q
1

23+1=24
23
F AT 1.

AT -91
G AT 11.

24

23-9+1=15

F DOT AT -9,
X12

171



61
6C
61
62
63
62
63
62
63
62
63
62
63
62
63
62
63
&2
63
64
65
64
65
64
65
64
65
64
65
64
65
64
65
64
65
66
67

FLIGHY PROGRAM X--LMAGS FPX S03 C151
LM

6615
6616
6617
662C
6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636
6637
6640
6641
6642
5643
6644
6645
6646
6647
665C
6651
6652
6653
6654
6655
5656
6657
666C
6661

C4
10
50
2°
26
10
2n
26
32
56
10
20
26
12
29
26
32
56
19
42
40
22
1!'\
2r
24
5&
1C
2r
54
24
26
56
15
20
26
32
32

MOS0 DD D) D DO DDt i IO OO et e OO

ABORY ELECTRONICS ASSEMBLY

col12
cn17
coc2z
€2C4
coc3
cec2
C424
cac?
£002
cocl
c220
C20Cs4
€013
cee2
C424
roly
cocz
cocl
(430
6629
ce21
4004
coe?
cnln
£011
€nez2
co13
roeco
€201
4065
rN43
€ocl
col4
ceel
r1n3
rels
rel3

3738.
3739,
374C,
3741.
3742,
3743,
3744,
3745,
3746.
3747.
1748,
3749,
375C.
3751.
3752,
3753,
3754,
2755,
3756
3757,
3758,
3759,
376C,
3761,
3762,
3763,
3764,
3765,
3766,
3767,
3768,
3769,
3770,
2771,
3772.
A773,.
3774,

ELPRD2

ELPRD3

DVvP
STO
AXT
cLA
MPR
STC
cLa
MPR
ADZ
ALS
STO
CLA
MP®
STO
cLa
MPF
ADZ
ALS
STO
TIX
TRA
ADD
STO
CL2
SUB
ALS
STO
cLa
LRS
Sus
MPP
ALS
STO
CLE
MPR
AD7Z
ADZ

TS12
TS17
2y1
RCX41
TS3
T82
VOXs1
TS7
TS2

1
RIX,y1
ROXy1
TS13
TSZ2
V0X,l
TS1T
TS2

1
VIXel
ELPRD2,y1
SREX?
3817
TeT7
TS10
TSil
2
TS13
TS0

1

1B2
St

1
TS14
TS1
(08 |
TS14
TS13

C2/14/69 PAGE

G DOT 27 1.

23

1

24

13
11+13=24

23

PRED POS AT 23
23

-9

14

13

1

PRED VFL AT 13

DELI{M)-DEL{F) AT 1,
1

2

0+2=2

1

0D+1l=1

X11 IN A AT 1.

lo2



33
34
34
35

36
36

37
30
3¢
31
31

32
33

34
34
35
35
36
36
37
37
3¢

66
67
66
67
66

6T
66
67
66
67
66
67
66
67
T0
T1
TC
71
TC
71
70
71
70
F1
7C
Tl
0
71
T
71
T2

FLIGHT PROGFAM X--LMAGS FPX S03 C151
ABNRT ELECTRONICS ASSEMBLY

6662
6663
6664
6665
6666

5667
6670
6671
6672
6673
6674
6675
6676
6677
&670C
6701
6702
6703
6704
6705
67926
6707
6710
6711
6712
6713
6714
6715
6716
6717
6T20

14
54
C4
32
40

12
30
3¢
50
20
cé
32
46
1¢C
12
3
32
10
46
4
24
10
an
22
46&
1¢C
42
40
20
10
40

LM

DODOOo

4007
coe3
re12
€211
6543

£nz23
coel
cee2
coce
coos
cons
cocl
€716
cncl
cno3
coc2
£QC3
rec?
ETC6
6714
4036
cec2
recl
40C6
£T16
€acl
6673
rnz3
40130
cocl
ce23

3775.
3776,
3777
3778,
2779.
378C.
3781,
3782,
3783,
3784,
3785,
3786.
3787.
3788,
3789,

3790, -

3791.
3792.
3792,
2794,
3795,
3796,
2797,
2798.
3799.
380C.
agnl.
3802.
3823.
3804,
3805.
2806,
3807,
2808.
3809,
aglr.
3811.

DPSQ

DPsSQl

DPSQ2

DPSQ3

+#

LbQ
LRS
pvPp
ADZ
TRA

sTQ
cLZ
cLz
AXT
CLA
MPY
*¥AD7Z
TMI
5TD
sTQ
cLZ
*ADZ
5TO
T™I
TRA
*SUB
STC
cLz
*ADD
™I
STO
Tlx
TRA
cLA
STO
TRA

02/14/69
ZERD
3 4
TS12 DEL & CORRECTION
7511 DEL E
ELPRD]

DOUBLE PPECISION SQUARE SUBROUTINE,

SREX

TS1 A SQ MS

TS2 A SQ LS

2,1

TS4,1

TS4,1

TS1

DPSQ3 CHECK FOR Q.F.
TS3

TS2

T332

TS2

*+2 CHFCK FOR Oa.Fe
DPsSQ2

MS

T82

T51

1B17

DPsQ3 CHECK FOR D.F,
TS1

DPSQ1 .1

SREX

PMAX O«Fe CETECTED.
TS1

SREX

NCRMALIZF SUBROUTINE,

PAGE

AT 3,



37
30
30
31

32
32

Ta
T2
72
T2
13
72
73
72
73
7
73
72
73
72

73
74
75
76
75
T4
75

T4
75
T4
75
T4

15

74
75
T4
75

FLIGH™

6721
6722
57272
6724
6725
€726
6727
673C
6731
6732
6733
6734
6735
6736

6737
6740
5741
6742
6743
6744
6745

6746
6747
675C
6751
6752
6753
6754
6755
6756
6757

PEOGEANM Y=—LMEGE FPX 5§53 151
EBOR™ FLECTROMICS ASSFMBLY

12
44
14
5!“.
2!"
52
44
17
42
20
22
40
27
4C

12
72
T2
10

-
e

72
4n

12
20
24
56

20
54
10
20
54

LM

Ore DDA = I D=

MDD ODIDN

OO 2D DD

re2e
£723
cne2
rne?y
roel
6 e s
€735
aflalon
€725
4017
4035
rn2z2
L4nen
€733

co21
€667
6721
roan
cocl
7123
rozo0

tn23
€377
€520
coes
cocl
524
CO1l4
roae2
€353
rola

3Rl2.
2ge13.
2B14.
2g15,
28lé6,.
2817,
apl18,
3819,
3820,
2821.
3g22.
3823,
3824,
2828,
3826,
3827,
3828,
3829,
283C.
3831,
3g32.
3833,
3834,

3835,

3836,
3837.
3g3s8.
3839,
2840,
3841.
3842,
3843,
3844,
3845,
3846
3847,
3848,

NOEM

NORM]

*
*
*
DPVMAG

NPT SB

STQ
TOV
L0Q
AXT
cL2
®LLS
TOV
STO
TIX
CLA
ADD
TRA
cLA
TRE

STQ
TSQ
TS0Q
STO
cL2
TSQ
TRE

STQ
CLA
SuB
ALS
STD
CLA
LRS
STC
CLA
LRS

SFrX1
*+1
TS2
7,1
TS1

2
NORM]
TS1
¥=fyl
BB17
SHOUM
SREX1
TB17,1
*-3

C2/14/€8 PAGE 1°4

CLFAR N.F,

A SQ LS

8 SHIFTS(16 PLACFS) POSSIBLE
& SQ MS

NORMALIZFD A.

LRS C

NDOUBLE PRECTISION VECTOFP MAGNITUDE.

SREX2
DPSQ
NOFM
SREX3
TS}
SQRTE
SREX3

SAVE RET ADDRS.
TO DOUB PREC SQ.
TO NDRMALIZE,.
LRS(I/2)
NORMALIZED SQ.

RE-NORMALIZF A-REG.

NDOUBLF PRECISION TIME SUBTRACT.

SREX
TAl
TEL,1
5

TS1
TE2,1
12
TS2
TA2
12

ABS TIMF MS AT 18.
EPOCH TIME MS AT 18.
13

EPOCH TIME LS AT 1.
13

ABS TIME LS AT 1,
13



20
an

31
31

32
32

33
33
34
34
15
35
36
36
37
37
40
40
41
41
42
42
43
43
b4
44
45
45
46
46
47
47

76
T7
76
77

76
77

76
77
76
77
76
17
Té6
T
76
77
6C
61
6C
61
60
61
6C
61
&0
61
670
61
60
61
60
61

FLIGHT™ PFOGFAM X--LMAGS FPX SC3 C151
LM

6760
6761
6762
6763

6764
6765

6766
6767
6770
6771
6772
6773
6774
6775
6776
6777
700C
7001
7002
7003
TCN4
TCOS
7C06
7007
TC10
7011
7012
7013
TC14
7C15
7016
7017

34
3?2
1%
40

12
47

22
46
12
1¢
24
46
12
29
24
17
46
50
2¢
56
1g
26

~
w

26
22
26
2?
26
22
26
10
42

QDD

™y

et et IO I DD IR D OO DO 0D

2BORT FLECTPONICS ASSEMBLY

rne2
racl
C442
023

rnzl
€021

4021
ET66
rpz3
cacl
4nzl
&175
cocl
40213
€001
coen
7021
roll
¢acn
¢ac2
coco
cocn
coc2
4025
anz2e
roce
4n27
(ncz
4030
ceen
cocn
70C2

2849,
3850,
1851,
3852,
3853,
3854,
3855,
3B85€E,
3857.
2858,
2859,
386C.
3861,
3862.
2863,
3864,
3865.
3866,
3867,
2868,
3869.
387C.,
3871.
3872.
3873,
3874,
3875,
3876,
3877,
2878,
2879.
3R8C.
2e8l.
3882.
ir82,
2884,
3885,

sIto2

suz
ADZ
STO
TRA

sTQ
TRA

ADD
T™I
STQ
STO
Sus
TMI
STO
CLA
SUB
sSTQ
™I
AXT
cLA
ALS
570
MPR
STO
MPR
ADD
MPF
ACD
MPR
ADD
MPR
STO
TIX

TS2
Ts1
1
SREX

SREX2
SREX2

SINE-COSINF SUBROUTINE ENTEF WITH ANGLE IN

C2/14/69 PAGE

TIME DIFF AT 13,

RADIANS AT B3 IN ACC AND RETURN IN Q

2P1BR3
*-1
SREX
TS1
2PIB3
42
TS1
PID2
TS1
TSC
SICD1
1s1
TSO,1
2
TSO0,1
TSO,1
TS2
K173
K172
TS2
K171
752
K1T7C
TS0,1
TS0,1
SICD2,1

SET PLUS

SET BETWEEN 0-2P1

P1/2

P1/2-ALPHA

- IS GPEATER THAN 90
TO 1

ALPHA SQUARED AT 2
2-6=-4

-2

)



* FLIGHT PEOREAM X=-=| MAGS FPX $73 7161 €2/14/69 DAGF
= L% 23NRT SLTCTEONTCS ASSEMALY

40 /2 TORC 40 ¢ 1023 2886, TR SREX EXLT
40 63 TC21 22 { 4023 3R87. SICol  &DD PID2
&1 62 TCRZ2 10 7 OA0] eesg, sTO TS1 PI-ALPHR
41 62 723 4Lp T IN25 286, TMI *+2 - 1§ GFEATEF THAN 180
he 62 TO24 KL ¢ T 3890, THA S1CN2-1
42 /I TL25 22 T 4023 2891, &0D p1D2
43 &2 7228 BT ¢ 0oy 2pg2, com
e s N S A 2892, STC TRE ALFPHA-3PI/2
he /20 TI3N aE € TR0 2EQ4, Tl sIchz-1 - IS SFTWEEN 180 AND 273
&6 63 7731 24 [ 4723 AROR, Sus PID2
45 62 To32 10 € L] 286, ST0 TS1 ALPHA-2PI
L5 B3 IN3Z WA T ACE ] 2897, TE 2 SIC02-1
1898, *
2R99, * ARCTANGTMT SUBPCJTINF FNTER WITH SINE AND
2000 s # CESINMF £™ 1 IN TSZ aAND TS54
3971. ¥
46 B2 TELL Q200 ONE3 2002, VRCT AR ST S=eX SET FX1T
46 63 TLAE TS RT3 2cC 3. cL? T53
47 B2 Tl £7 s 3Cn4, ABE
&7 #3 POAT 10 T (Y AN G, §7C =51
40 R4  Tlar 27 ¢ rnTa ACE, cLa T84
47 £S5  TOEL 44 T TAED 1927, Ty %+]
&1 &4 T4 £3 ¢ TOTE 1078, HS
&1 65 WA PR T Uhm 2GR, *400 TR KCOS+6 SN
42 £L TTaL b4 7747 £ (™ TV 2 NeFo CFTCK,
42 25 TT4AS 27 T 0fs 2811y cLA TS
43 k4 TT46 47 T TR *EL D, TRE ¥+ 7
G ER  FRAT B0 £ e 2e13, cL? i NeFs PE=SCALE,
G Bk TOHE  BAe ©oned 3als, LRE 1
44 65 TG81 17 & ame] 2015, TO 51 LBS SIM,
45 &4 TSP AL ¢ TOrg ag14., cLz T4
45 6% TI83 B4 € "Ir) 3G T e LR& 1
wb &k, TOHG 17 O 004 A5 TR sTC TS4 cos
&6 65 TCRS LA 71139 aeio, ™1 RCTE2 - 18 2N PP 3RD QUAD
47 & ToRE 22 ¢ Tl IR ADD s
4T BF FEAT A € v TR 3621, STU bl 2
«C B&  TTAL 2N [ 4024 1022, cLe 2104



40
41
41
42
42
43
43
44
44
45
45
46
46

47
40
40
41
41
42
42
43
42
44
4L 4
45
45
46
46
47
47
40

41

&7
€6
67
66
67
66
67
66
67
&6
67
&6
67
£6
67
70
71
780
71
Th

Tl

70
71
70
71
T
71
7C
71
7C
71
72
73

12

FLIGHT PRNGRAM X--LMAGS

7121 22
7122 4¢

LM

7061 17 O
7C62 20 ¢C
7063 24 0
7C84 14 C
7065 54 0
7066 €4 0
T067 10 €
707¢ 06 0
7¢71 1C ¢©
7072 26 C
7073 22 ¢
7074 (6 O
7TE€?8 22 €
7076 06 0
TETr B2 O
700 22 0
7121 26 O
7i02 22 €
703 1€ ©
7104 22 ¢
7195 46 C
7196 2¢ £
7107 &0 O
Tl 22 C
7111 24 C
Til12 40 Q
7113 22 ¢
7114 12 0
7115 2C 0
7116 24 C
TELYE 18 ¢
rTr2e¢ 22 C
c.

C

FPY 503 €151

ABORT FLECTFONICS ASSEMBLY

cArs
cocl
racs
40CT
cor1
coc2
cnee
ca06
o
4031
4032
rrc?
4033
cnet
cocl
4034
roce
cees
ol il |
cor3
7110
o0l
€023
4021
(L8
0023
40722
Ca(05
rocs
teel
cor?
rocl
rocs
1064

3923.

§ 3024,

3925,
3826,
3927,
392g,
929,
3913C,
39131,
3932,
1833,
3034,
3935,
3eis,
3637,
1g3g,
3939,
36840,
304,
314942,
3643,
3044,
3845,
3946,
3947,
2948,
1649,
3¢50,
395]1.
2952,
ies53,
3954,
3955,
2905¢,
3657,
2958,
2659,

ARCTAL

ARCTAZ

STC
CLA
SUB
LDQ
LRS
Dvp
STO
MPY
STC
MPR
ADD
MPY
ADD
MPY
LLS
AQDD
MPR
ACD
STC
CLA
TMI
cLaA
TRRE
CLA
SUB
TRA
cLa
STO
CL2
Sue
STO
CLA
ADD
TRA

TS5
TS1
TS4
Z2ERD
1
TS2
TSé
TS6
T37
K183
K182
TS7
K181
TS7
1
K180
TSe
TL£E
TS1
TS3
*+3
TS1
SREX
2PIBR3
-7
SREX
3PID4
TES
TS4
TS1
TS2
TS1
TE4

ARCTA]

C2/14769 PAGE

174 Pl

SIN-COS

=X AT 1

X SQUARED AT 2
sl |

1

W N W

EXIT
PH1 GREATER THAN 180

/4 P1

SQUARE RODT SUBROUTINE ENTER WITH
SQUARF IN ACC AND RETURN IN Q

107



41
47
42
41
43
L
44
45
45
46
LE
47
47

47
41
41
42
42
42
43
44
44
45
45
46

46
47
47
4T
4"
41
41

T2

73
22
T2
T
73
T2
T
72
732

72
72
T4
T8
T4
5
74
TH
T4
15
T4
Th
T4
75
T4

75
74
75
76
77
76
7

Ef IfHT DEPREAW Yo | MASE CnDy
L'l e o F‘] !'r."'_'_"‘]\ljzrq
TQAT
L33 AT L £0E3 2e51,
IR T e POy 2052,
7128 % € ropr 2cq2,
7126 A £ T713) 204,
7127 27 C 4007 2ch8,
F13° &4~ 7T 6723 aces,
LRV R 1667,
7132 T2 € &AL 2c5R,
7133 1% ¢ 7822 2cpe,
i pr o7 art) 2g7r,
¥135 && ¢ grry 3571,
7136 1~ ¢ 1313 2072,
7137 12 € “e71 30712,
714 B& € £OC2 2674,
151 22 T €133 2e78,
7142 22 € T147 307¢,
7163 38 1 bard 2077,
T14% 16 ¢ 100 3278,
7145 && © roc} 2¢79,
7146 17 € €0cn 2980,
7147 14 € ~ncl  3ga1,
TL80 20 € 713 382,
7151 €4 © 7re2 2083,
7152 32 £ rare 3084,
7153 42 1 7144 2938,
7184 47 T (792 10R¢,
2687,
2cag,
2cgq,
7L56 17 ¢ 922 2cor,
7156 27 € ran acay,
7157 26 € “nr4 16a?,
TLET F6 T PC] 2c93,
7L5F 1T ey 3594,
Fl42 ¢ £ enCx 2095,
7163 28 L 7912 2996,

<-3

G il

_“CC'_'.NP,LY

> 4 4 3

STE
5TE
o
TMI
G
TE2
cL?
TS4
sTC
ciLe
LFS
sTO
STQ
LRS
ADD
iD0
AXT
8T
LRS
STC
LDG
L2
oyp
ADZ
Tk

TEX

STQ
cLe
“PF
LRS
STN
cLA
MPE

C2/14/7¢€9 PAGE

SETX
|
TEST FNR 7EFN OR NEG
*+3
ZTED SET FONT FQUAL ZERD
SREX
TRz 58T TS§2=0
NOEM TO NORMLALTIZF
SREX1 SAVE SHIFT
- g
1 « 5850
TSR
5]
2 «1255Q
TS8 « 62550
KSF e 375+4.5255Q=RBN-1
1,1 2 ITFEATIONS
TS2
1 .5 FM-—]_
‘PSP‘.
TS1 KSE=,375+DFLTA
TS8R
TR2
TSe s 3SQ/FMN-1+45RN-1=RN
SQFT1,1
SeEX1 TN SHIEY
ANGLE RETWEFN VECTQORS SUBFQOUTINE,
5!‘::')“
TR BX
TE4+2 AZ
1
=82
Te4 AX
TS1C+2 BZ



76
77
76
77
76
77
76
77

77
76
77
60
61

60
61
60
61
6C
61
60
61
6C
61
60
61
60
61
62
63
62
63
62
63

FLIGHT PFOGFAM X--LMAGS FPX S23 C151
ABMRT ELFCTRONICS ASSEMBLY

LM
7154 54 C
7165 34 C
T166 10 C
7167 20 ¢
T17¢ 26 C
7171 54 ¢C
T172 1000
7173 20 C
7174 26 C
7175 54 0
7176 32 ¢
7177 10 0
7200 T2 C
7201 &40 C
72032 202 0
7203 22 ¢
7204 10 C
T205 54 0
7206 50 1
7207 52 ¢
T21C 66 C
7211 €6 C
7212 56 C
7213 42 1
7214 42 0
7215 10 C
7216 46 C
7217 20 ¢C
7220 66 C
7221 ¢6 C
7222 20°¢
7223 46 C
7224 40 0
7225 20 ¢

cacl
cpoz2
coc3
coC4
cele
co01
tne2
rocs
€012
cnel
cee2
CCco4
7034
cn22

€323
5033
1000
co1l
c0C2
coc3
2200
2600
coz2
7207
1000
326
7353
4007
2200
2600
cn27
7247
1122
0326

3G97,.
3con,
2999,
40C0.
4C01.
4C02.
4C03.
4C04,
4C0S.
4C06
4007,
4C08.
4009.
4C10.
4C11.
4C12,
4C13,
4C1l4.
4C15.
4C1lé6.
4C17.
4018.
4019,
4020,
4021,
4022
4023,
4C24,
4025,
4C26.
4C27.
4C28.
4C29,
4C30,
4C31.
4C32.
4C33,

ROF

sSouT

EX46&

LRS 1

Suz TS2
STO TS3
CLA TS84
MPR T51C
LRS 1

STO TS2
CLA TS4+2
MPR TS10+2
LRS 1

ADZ TS2
STO TS4
TSQ ARCTAE
TRA SREX1

DEDA PROCESSING ENTRY

CLA ADST
ADD DUMCLA
STOD CLADD
LRS 9

AXT 241
LLS 3

auT DEDA
ouT SHOUT
#ALS 18

TIX *-4,1]1
TRA CLADD
STD DD

™I SNS
CLA ZERD
ouT DEDA
ouT SHCUT
cLa OCTF
TMI oCcTo
TRA EXIT46
CLA Do

C2/14/69 PAGE
SIN THFTA

AX

BX

Az

BZ

COS THETA

THETA IN A AT 3,

OUTPUT ADDRESS

SET CLA OF DATA

3 BITS PEF PASS

SET SHIFT QuT
TIME DELAY

GET DATA
TEST SIGN

POSITIVE
OUTPUT SIGN

OCTAL OF DECIMAL OUTPUT

DECIMAL OUTPUT

109



53
53
54
54
55
55
56
56
57
BT
5¢
50
51
51
52
52
53
93
54
54
55
85
56
55
57
Bt
5C
50
51
51
52
52
53
53
54
54
55

62
63
62
63
62
62
62
63
62
63
A
65
64
65
64
65
&4
65
54
&S
64
65
64
65
b4

E
-

66
67
6é
67
&€
&7
6¢&
67
66
&7
(o]

FLIGHT PFOGRAM X--LMAGS FPx S73 (151

7226
7227
Tz%ﬁ
7231
T232
1233
T234
7235
7236
7237
724C
7241
7242
7243
T244
7245
T246€
7247
1258
7251
7252
7253
7254
7255
7256
7257
72560
T2A1
7242
7263
1264
7265
T256
7267
7270
7271
7272

25
62
&N
44
14
~ 4
12
i
22
44
re
té
(ol =
12
ar
42
40
14
5(“
52
&5
€6
BE
42
47
10
¢4
30
an
30
20
-:_r“
56
1€
&4
(alln
R4

DAMOARANDDIAD IR AMED DS DO0D MDD DD DN

rnze
recn
rngs4
7232
4077
L0472
rorl
i 65 |
Lors
T355
4041
2200
2670
rae
rarg
T240
1123
n324
rnCs
£ne3
22ecn
2697
~N22
7251
1123
325
2562
£3az7
C227
T224
40T
roep
ol
£3133
220
280
el

4C 34,
4035,
436,
4037,
4c 38,
4039,
4c4r.,
041,
4042,
4C43,
4C44,
4045,
L4C4k,
4C47,
4C48,
“cs49,
4c50,
4c51.
4C52.
453,
4C 54,
4c55,
L4056,
4057,
4C 58,
4c59,
Lrel,
4Chl.
4062
4063,
4064,
4c6s,
4Cb6,
4067,
4C6R,
4ChH9,
4c7r,

nouT

IMT

LM £BORT ELECTPONICS ASSFMBLY

MPR
ABS
AXT
TOV
LDQ

*DVP
STE
cL?
ALD
TOV
MPY
QuT
ouT
STQ
CLZ
TIX
TRA
LDG
AX™

®LLS
ouT
ouT

*ALS
TIX
TRE
STN
ou~
cLz
cL?
cLz
CLe
AXT
ALS
$TN
INP

ou~
LES

SE

byl
4]
IEED
aChL
F5
51
1817
Mex
10R17
neEns
SHOU™
T51
T8L
*=5,1
=XIT4T
nn
441

A
ncha
SHOU™
18
F=dyl
X174 7
OMF
SHIN
ryMe
1okl
a0
ZFFO
241

3
ADS™T
nene
SHIN
13

C2/14/7¢9 PAGE 119

SCALE FACTOFR
MAGNITUDE
NUTFUT 5 RIGITS

DIVENE RY 1C0CK

UNR CUNDFD QUOTIENT
POUMD UP

TEST FOR “00 LARGE
EXTEACT DYGIT
OuTPyT

FEME INDFR

OCTAL NUTPUT

CUTPUT & CCTAL DIGITS
EXTEACT DIGIT

nyTrPuT

TIME DELLY

BCACQOUT ENTRY

EMTFE EMTEFY SET SHIET IN
RESFT CLEARP MODZ

NCTLL FLAG

CLELE DFDP DATH

INPUT 3 DIGIT ADDRESS

INPUT DIGIT
SET SHIFT N



FLIGHT PROGFAM X--LMAGS FPX S03 C151
ABDRT ELFCTRONICS ASSEMBLY

LM
7273 24 C
7274 46 0
7275 40 C
7276 22 C
7277 32 O
T30C 42 1
7301 10 0
7302 64 0
7303 66 O
7394 56 C
7305 10 C
7306 2C C
7307 40 C
7310 20 0O
7311 1¢c ¢
7312 20 ¢
7313 46 C
7314 50 1
7315 64 C
7316 &6 C
T31T 540
7320 32 0O
7321 52 ¢C
7322 1Cc ¢C
7323 42 1
7324 32 0O
7325 400
T326 2C ©
T327 46 C
7336 50 1
7331 40 ©
7332 €6 C
7333 06 C
7334 52 0
7335 100
7336 64 C
7337 54 C

4017
7276
1124
4017
0333
7266
£333
2200
2500
0004
cocz2
£333
1125
4036
€027
€325
1123
co04
22¢n
2500
0016
€326
0003
€326
7315
coez
7344
€325
1123
rces
7336
25C0
7512
£004
0326
2200
0015

4C7T1.
4072
4C73.
4CT4a
4C75.
4076,
4C77.
4CT8.
4C79.
4C80.
4CBla
4082.
4083,
4084,
4085,
4CR6.
4C87.
4C88,
4089,
4C9C.
4091.
4092,
4093,
4C9,
4C95.
40964
4097,
4C98.
4C99.
41CC.
4101,
41024
4103,
4104,
4105,
4106,
41C7Ta

NOTDD

DDIN

SUB
TMI
TRA
ADD
ADZ
TIX
STO
INP
ouT
®ALS
STGO
CLA
TRA
cLA
STO
CLA
TMI
AXT
INP
ouT
LRS
ADZ
LLS
STD
TIX
ADZ
TRA
cLA
TMI
AXT
TRA
ouT
MPY
LLS
STOD
INP
LRS

8R17
42
EXIT48
8817
ADST
*-10,1
ADST
DEDA
SHIN

4

TS2
ADST
EXIT49
MS
OCTF
RMF
EXIT47
441
DEDA
SHIN
14

DD

3

DD
*=6y1
TS2
STOD
RMF
FXIT47
441
%45
SHIN
10B4

4

his)
DEDA
13

C2/14/69 PAGE

TEST FOF ERROR
ERRDR EXIT

ASSEMBLE ADDRESS

SIGN

SCALE FACTOR SELECT
SET OCTAL FLAG

EXIT IF PEADOUT

INPUT 5 OCTAL DIGITS

ASSEMBLE WORD

ADD SIGN

DECIMAL DATA
EXIT 1F RFADOUT
READ 5 DIGITS

MULTIPLY BY 10
SCALF

111



5-"‘
5~
51
51
52

52
512

=5

53
54
54

BE
56
56
57

B
5¢
B
51
51
52
52
53
53
54

54
55
55
56
56

T
78
T4
7
74
s
7%
15
74
75
T4
Th

T4
75

L

T4

7¢
T
T6
17
76
77
76
77
T4

it
76
77
76
7T
T6

FL Ty~

735"
7341
7342
L
7344
7245
T34k
7347
7357
7351
7352
353
7354
7355
7254

7357
7347
7351
7362
T352
Tisa
T13A5
7366
7357
7270

7371
7372
T373
7374
73Th
7376

DL E AM

12
E4
&6
46
20

22

[ %

1
-

L e e T e TR e T T o 2o o | b R e Ten T I e it W B |

3.3 7% 8

ramnT

c324
7322
1124
el
"324
{arg
7389
1127
r']zé
r—nr_n
7344
404
1227
4nan
724

{615
40C7
CeeT
ceTn
50133
U25a
326
arte
~377
1123

rn23
2027
crec2
rn23
£T23
4304

¥——| Mp A
SLECTEMNTICS

4178,
41°e,
2 S S
4111.
4112,
41112,
4114,
4115,
4114,
4117,
4118,
4119,
4127,
4121.
4122
4122,
4124,
4125.
4126,
4127,
4128.
4129,
4130,
4131,
4132,
41332,
4134,
4135,
4136,
4137,
4138,
4139,
41ar,
4141
4142,
41413,
4lasb,

523
Ase

X5

r151
TMELY

207
“1¥
c TR

DVP

STRP ST

SMS

MLy

a3t 3 #

TME

CLZ
TMI
TEL
cLZ
CEw
TRE
CLL
RS
cLa
TRE

ABSCLL™TT

cL2
LDG
nyp
ADN
ADD
STO
LLA
SuUg
ST
TRA

4GS

STC
INP
#ALS
™I
cLZ
AQC

ar
x=T,1
SRR
e

ap
)

LR
TXITS]
nn

STRND
117
SOyT
PMAX
nau™

- IM=

Mul?
ZERD
M25B16
nTa
181
1-12
nn
117
—5.1

EXIT&T

TELEMETEY AT PLLT

SREX
DISCITI
2

SEEX
THMID
1817

INITIALIZF

C2/147£9 PAGE

ASSFMELT WORD

SCELE FACTOE

COMPLEMENT [F MINUS
[MMEPT&TF ACTIIN TEST
COMPLEMENT

PICk UP NEGATIVE SIGM

GFET MLXIMUM NUMBER

CYCLF COUNT

MINUS SFC AT 1
1+7IME RI2S

£1 SEC
2+BIAS-CYCLE COUNT
INPUT TIME

T2 SEL

MOST STG 28BS TIME

TEST FOF S5TOP
EXIT IF NOT

INCFEMENT TDENT NUMBFR

112



57
60
60
61
61
62
62
€3
63

&4
64
65
65
66
66
67
67

&0

a)
W

61
61
62
62
63
63
64
64
65
65
€6
66

77
&0
61
60
61

o
61
60
61

60
61
60
61
60
61
60
61

62
63
62
63
62
63
62
63
62
63
62
63
62
63

FLIGHT PROGFAM X--LMAGS FPX S203 2151
LM ABNBT ELFCTRONICS ASSEMBLY

72 W S (S M SV o o 4145, STO TMID
7400 22 C 1006 4146, ADD TMCLA
T4nl 17 C CC21 4147, STC SREX-2
7402 26 C 1006 4148, SuB TMCLA
7403 66 0 €014 4149, *ALS 12
T424 66 0 €200 415C. ouT TMIDO
7405 22 0 4045 4151a CLA TMOUT
7406 12 0 €022 4152, STC SREX-1
7407 45 C (021 4153, TRA SREX-2

4154, *

4155, * TELEMETRY INITIALIZE

4156. *
74518 38 0 €r23 4157. IMIEZ CLZ TMID
7411 50 1 (¢e2 4158. AXT 2,1
T4l2 281 £139 4159, cLa All,l
7413 18 1 C33e 416C, STO A11T,1
7414 27 1 C134 4161a cLa A31,1
7415 18 1 €334 4162. STO A3]1T,1
T4le 42 1 7412 4163, TIX ¥=4y]
T417 40 C 6764 4164a TRA EXIT

4165. *

4166, * PGNS DOWNLINK INPUT

4167, *
T42C 12 C €023 4168 PGNSDE STQ SREX
7421 20 € r563 4169, CLA DLIF
T422 46 0 T424 4170, TMI #+2
T423 40 0 rozs3 4171 TRA SREX
T424 €4 C 2020 4172, INP DISCLI
T425 &6 € C02C1 4173, *ALS 1
7426 46 L €023 4174, TM™MI SREX
T427 &4 C £200 4175. INP DLREG
743C 54 C C0C2 4176, LRS 2
7431 1¢ € 012 4177, STO TS12
7432 22 C {570 4178, cLA ID1F
T433 46 C 7450 4179, ™I PGNSD 1
7434 30 € €012 41R0, CLZ TS812
7435 46 0 (D23 4181. TMI SREX

C2/14/69 PAGE 113

SET UP TO GET WORD
GET 1D

OUTPUT IDFENTIFICATION
OUTPUT INSTRUCTION

RESET TC FIRST WORD

SAVE DIPECTION COSINES
FOR TELEMETRY

DOWNLINK INITIALIZE FLAG
EXIT

TEST FOR STOP

PULSE RECEIVED

INPUT WORD

DISCARD UNWANTED BITS
SAVE INPUT

TEST FOR PRIOR 1ID
NUMBER 1 FOUND

TEST IF CURRENT

WORD IS AN 1ID



67
67
60
60
61
61
62
62
63
63
64
64
65
65
66
&6
67
67
60
&C
61
61
62
62
£3
63
64
64

65
65
€66
€6
67
€7
60

62
63
64
65
64
65
&4
65
64
65
64
65
64
65
64
65
64
65
66
&7
66
67
6¢
67
66
&7
=13
67

&6
67
&é
67
66
67
L8

FLIGHT PFOGFAM X--LMAGS FPX S03 0151
EBNRT SLFCTRONICS ASSEMBLY

7436
7437
7440
7441
7442
7443
T444
7445
7446
7447
7450
7451
7452
7453
7454
7455
7456
7457
7460
7461
7462
7463
T464
7465
T466
T467
7479
7471

7472
7473
7474
T475
7476
T4T7
7500

24
&2
&N
46
20
1¢
30
20
10
40
40
3
56
46
10
30
22
10
22
10
24
46
£16)
30
1c
30
56
40

2N
46
22
24
46
24
46

LM

DM OO0 IDONDODDTDIODDGD

DOMH DD

c6Tl
€0Co
racn
£n23
4025
€579
€562
4011
£037
023
1023
0037
coe1
7445
€037
€562
4006
€552
1010
cn22
672
7467
€570
£563
€571
€012
re03
€022

572
7722
ral12
7781
75C2
4065
7503

4182,
4183,
4184,
4185,
4186,
4187.
4]188.
4189,
419C.
4191.
4192,
4193,
4194,
4195,
4196,
4197.
4198.
4199,
42004
4201
4202
4203,
4204,
4205,
4206,
4207,
4208,
6209,
421°C,
4211.
4212,
4213,
4214,
4215,
4216,
4217,
4218.

PGNSD2

PGNSD1

TEST

SUB 1Dl
ABS
CCM
TMI SREX
cLA K173
STO ID1F
CLZ DLWN
cLA 1B5
STD DLSC
TRA SREX
TRA EXITT
CLZ DLSC
*ALS 1
TMI PGNSD?2
STO DLSC
CLZ DLWN
ADD 1817
570 DLWN
ADD DLSTO
STO SRFX-1
SUB DL wWNL
T™MI *+4
CLZ I1D1F
cLZ DLIF
STO 1DRF
CLZ TS12
*ALS 3
TRA SREX-1
SELF-TEST ROUTINF
CLA FLAGT
TMI r.KSUM
CLA S12
SuB 183
TMI *+4
SUR 1B2
TMI %43

C2/14/6€9 PAGE 114

IS ID1

SET FLAG

ZEFD WORD NUMBER
SET SHIFT COUNT
EXIT

TEST FOR ID

WORD FXPECTED
INCRFMENT WORD NUMBER
FORM STORE COMMAND
TEST FOF LAST WORD
RESET ID1 FLAG

RESET INITIALIZE FLAG
SET DATA FECEIVED FLAG

~IS LESS THAN 3



6N
61

61
62
62
&3
63
&4
64
65
65
66
66
67
67
6C
60
61
61
62
62
63
63
&4
&4
65
65
66
66
&7
67
6C
60
61
61
62

2
vis

71
[is
T1
70
71
7C
71
70
71
7C
71
70
T1
s
73
T2
73

T2

£ i
T2
i
T2
73
72
2
72
73
72
T3
T4
75
T4
75
T4

FLIGHT PFNGFAM X-~-LMAGS FPX S03 C151
£BORT FLFECTPONICS ASSFMBLY

7501
7522

7503
7524
75085
7526
7507
7510
7511
7512
7513
7514
TS15
7516
7517
752F
7521
1522
7523
7524
7525
7526
7527
7530
7521
7532
7532
7534
7535
7536
T537
7540
7541
7542
7543
7544

47
66

44
14
24
56
12
T2
54
24
12
44
&en
45
&0
14
52
12
T2
24
24
E&
72
14
B2
44
14
12
54

22
12

4€
47
22
46

LM

™y

ODMPMODO02O0000DNOO000DAMOODDIOOQMNMAODON

1130
7010

7504
4930
4920
coc1
coco
7775
co21
roco
£9¢9
7772
£nen
7520
7772
€neo
ro21
cacl
Trfa
coel
€007
cool
TFIT5
473
937
7172
4036
cocl
cocl
ron2
cor?
7543
TTT2
4030
7772

4219,
4220,
4221
4222,
4223,
4224,
4225,
4226,
4227
4228,
4229,
4230,
4231,
4232.
4233,
4234,
4235,
4236,
4237,
4238,
4239,
424C,
4241,
4242,
4243,
42446,
4245,
L246.
42647,
4248,
4249,
425C.
4251.
4252,
4253,
4254,
4255.

LK7?

1CB4

TRA EX[TS52
ouT 701C
LOGIC TEST
TOV ¥+1
LDQ K170
CLA SIXTH
*ALS 1
sSTQR TSH
TSQ OVFLW
LRS 17
SUB TSC
STQ TSC
TOv ERROR
*CQOM
T™MI %42
TRA FRROF
LDQ TS0
*LLS 17
STQ TSl
T5Q OVFLW
Sue TS1
*SUB o
#ALS 1
T50Q OVFLW
LDQ 4B17
LLS 31
TOv CRREQOR
LDQ MS
STQ TS1
LRS 16
ADD TS1
STG Ts2
ADD TS2
TMI %x4+2
TRA SREQOF
ADD KL1TP
TMT ERFPOR

C2/14/69 PAGE
ACCUM. Q REG. OPER,
377777 377777
252525 377717 252525
. 525252
TEST FOF OVERFLOW
777777 525252
40CCCC 525252 377777
TEST RESET OF OVERFLOW
400CCC
400CC0 525252 525252
125252 CCCCOO -
125252 ceoooo
40ccecec 525252
gcococ
oecccec  Cccocos Q0004
2CCCCC ccocoo
NO OVERFLOW
2000CC  4C0C00  4C000C
gecccl ccocoo
40CCCl  CCCCOO 400000
COOCCC CCOC00 377777
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62
63
€3
&4
&4
65
65
()
&6
67
67
&0
60C
&1
&1
62
62
&3
€3
&4
64
65
65
66
66
67
67

70
71
71
72
72
73
73
74
74

75
74
78
74
75
74
75
7%
75
74
75
76
77
76
2
76
77
76
77
76
77
76

76
17
716
7
60
61
60
&1
6C
61
60
61
60
&1

ELIGH™ PFOGREM X——|MAGS FPX SC3 C151
ABORT FLFCTRONICS ASSEMBLY

7545
7546
7547
755C
7551
7552
75532
7554
7555
7556
Ta57
756C
7851
7562
7563
7564
7545
7566
7567
7570
7571
7572
7573
7574
715
7576
TSy
76020
7601
7692
7603
7604
7605
7606
76727
7610
7611

44
&r
T2
&r
&2
58

8]

24
42
20
3c
56
44
36
24
52

32
50
22
42
59
50
24
42

{".
32
42
42
34
50
32
42
22
62
22
72
62

LM

CY Y Y ) 0D et ok et it st b ) et Bt it st el et et et (DYDY A S O = YT

7772
ceeo
7767
e lala)
coen
rae7
£0CH
400k
7553
4nns
conrs
017
7772
rons
ron7
ron3
reo2
coes3
rocs
7567
rocy
£neo
con3
7772
cne2
rool
7600
7601
coen
roe3
cneo
7623
4036
Wbl
4730
7775
€000

4256,
4257,
4258,
4259,
4260,
4261,
4262,
4263,
4264,
4265,
4266,
4267,
46268,
4269,
4270
4271
4272,
4273,
4274,
4275,
4276,
4277,
4278,
4279,
428C,
4281.
4282,
4283,
4284,
4285,
4286,
4287,
428R,
4289,
429C.,
4291,
4292,

Tav
COM
TSQ
COM
ABS
AXT
STD
SuUB
TIX
cLaA
cLZ
ALS
Tav
MPZ
suz
LLS
ADZ
AXT
ADD
TIX
AXT
AXT
SUZ
TiX
AXT
ADZ
TIX
TIX
sSuz
AXT
ADZ
TIX
ADD
ABS
*ADD
TSQ
ABS

ERROR

ACCUM

71
TSO0,1
1817
=241
1817
TS4
15
FRROPR
T55
TS7

TS2
3,1
TS4,1
*-1,1
Tyl
0,1
TS3,1
EFRROR,1
2+1
TSl
*+1,1
#+1,1
TSC,1
3,1
TSO,1
¥-1,1
MS

K170
OVFLW

C2/14/69 PAGE

geecce
777777
cocerl
oocccel

STORE 8 NUMBERS IN
SEQUENCE

goccel 0200021
TT7776 777776
6CCCCC

cooceol  20cCc00 TTTITIT
o0o0Cco 200000 COODOD1
00CC 04 ccCocoo

QCOCCC CcoO0CoC 777774

cooCcC3  CcQ0Co0 777775

7777 ©000CO0 TTTT73

000C0s C€OO0OO T777T72

400CC4 400000
ATT774
TT7773 37717117
ecoees

116



60
61
6C
61
&C
61
62
63
62
63
62
63
62
63
62
63
62
63
62
63
62
63
64
65
64
65
64
65
b4
65
64
65
64
65
64
65
64

FLIGH™ PFOGRAM X--LMEGS FPX SC3 (151

7612
7613
1614
7615
7616
7617
767C
7621
7622
7623
7624
7625
7626
7627
7630
7631
7632
7633
7634
7635
7€36
7637
7640
7641
7642
7643
7644
T645
7646
7647
7650
7651
T652
7653
7654
T655
7656

52
24
T2
20
40
T2
40
4C
10
22
20
24
T2
56
Cé
12
22
24
22
256
22
N4
44
12
24
24
22
22
24
26
12
24
54
C4
12
22
22

LM

OO0 DO AN O DTDIOANMODSONDDOODND 0

ABNRT FLECTRNANICS ASSEMBLY

cncn
4002
7767
£oen
7621
7767
7622
7617
caco
408
£oco
crnce
7767
cazn
corn
coeel
ool
50332
L4020
40Ca
coeo
4005
7772
roe2
4030
4030
coo2
4nz2n
4002
4020
cco2
co0?
rezl
4003
roo2
cee2
4004

4293,
4294,
4295,
4296,
4297,
4298,
4299,
4306,
43201.
4302,
4303,
4304,
4305,
4306,
4307,
4308,
4309,
431C,
4211.
4312.
4313,
4314,
4315,
4316,
4317.
4318.
4319.
4320,
4321.
4322.
4323,
4324,
4325,
4326,
4327.
4328,
4329,

LLS
SUB
TSQ
CLA
TRA
TSQ
TRA
TRA
STO
ADD
cLa
SUB
TSQ
ALS
MPY
STQ
ADD
SUB
ADD
MPR
ADD
DVP
TOV
ST
SUB
SuB
ADD
ADD
SUB
MPR
$TQ
SuUB
LRS
ovP
sTQ
ADD
ADD

5817
ACCuM
TSC
*43
ACCUM
*42
*=2
TS0
1817
T5C
TS50
ACCUM
16
TS0
TSl
7S1
181
STXTH
3B17
TS0
2B17
ERPQR
TS2
K170
K170
TS2
SIXTH
5817
SIXTH
192
782

4BL1T
TS2
TE52
3817

C2/14/69
oocceo

777777

000C0C

777777

ooccec

777777

ococece

777777

600C0C

DCOCO0 200000
200CCC 200000
ococec 200000
252525 20000
0coc02 377777
000COl 377777
377777 377777
cooccr 377777
40CCC1 377777
ocococ 377777
252525 377777
25252C 377777
161612 161620
777772 16162¢C
777777 777772
777777 177776
777775 177776
00GCOC

777776

PAGE

300025

000C00

000001
TI7777
777777

77777

22000¢C
200000
252525
000003
77777
00002

377777
377777
377777
252525
c00005
252525

161620

000G04

117776
gooces
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17
70
70
T1

T2
72
73
73
T4
74

75
76
76
T7
77
70
70
T1
Tl

72
73
73
74
74
75
75
76
76
77
77
70
70

71

65
66
67
66
67
66
67
66
67
66
&7
66
67
66
67
66
67
T
71
10
T1
70
71
T
71
T0C
71
7C

T0
71
TC
T1
T2
13

T2

FLIGHT PFOGFAM X--LMAGS FPX S03 0151
£BORT FLFCTRONICS ASSEMBLY

LM
7657 24 C
766C 10 C
7661 26 C
T662 4 C
7663 €6 C
7664 (4 C
7655 22 C
7666 22 C
T667 72 €
767C 24 C
7671 72 €
7672 24 C
83 12 £
T674 63 C
T6T75 22 0
7676 14 C
7677 22 C
7700 54 C
7701 C4 C
TN 120
7793 72 B
7704 24 C
7725 24 C
16 T2 ©
Tyar 26 o
T710 ¢4 C
7711 72 O
7712 20 ¢
7713 18 ¢
714 38 D
7715 20 €
7716 1 O
Ty 26 ¢
7720 10 C
T721 40 C
Tezy 12 ¢

4020
{ne3
£nc3
cne3
4020
4020
4CCS
ror3
7775
cne3
7775
4020
TTTS
£aca
4020
core
tceo
coc?
coen
£oen
7775
roco
4006
7767
4nNCa
4005
7775
4036
€572
(i o 0y
10C7
(N24
T°0C2
ChH62
1139

7752

4330,
4331,
4332,
4333,
4334,
4335,
4338,
4337,
4338,
4339,
4340,
4341 .
4342,
4343,
4344,
4345,
4346,
4347,
4348,
4349,
4350,
435]1.
43152,
4353,
4354,
4355,
4356,
4357,
4358,
4359,
4240,
4361,
4362,
L3632,
4344,
4365,
4366,

183

SETFG

SUB
STO
MPR
DVP
MPY
DVP
ADD
*ADD
Ts5Q
*5UB
TsQ
*S5UB
TSQ
CoM
ADD
LCQ
ADD
LRS
xDVP
STQ
TsQ
SuB
SuB
TsQ
cL?
*DVP
TS8Q
CcLs
STO
CLZ
cLA
§TO
CLA
$TO
TRA

MEMCRY CHECKSUM ROUTINE

TSQ

SIXTH
T53
TS3

' TS3

SIXTH
SLXTH
2817
TED
OVFLW
TS3
OVFLW
SIXTH
OVFLW

SIXTH
T56
TSC

2

TS0
TSC
OVFLW
TS0
1817
ACCUM
3B17
2817
OVFLW
MS
FLAGT
SUM
TCLTH
TVARRR
CLATEN
SUMLIM
EXITS2

MEMSUM

c2/14/69 PAGE
525253 TT7776 252525
161616 3CT0T1 525253
525251 525251 525253
61616C 743435 252525
525251 525251 252525
525253 525251 (00002
252526 525253
525253 525253
252526 252525
777777 252525
777717 COOCOC (0020350
777776 CCOCOO TTITIVV
TTI7777T 6COC00
2000CC  1777TT OT7TIMT
eoccel 177777
¢eecee coC001
777777
END OF LOGIC TEST

SET TEST FLAG

INITIALIZF MEMODRY

TEST

PERFORM SUMMATION



71
72
72
73
73
T4
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
T4
75
75
76
76
77
77
70
70
71
71
72
72
73
73

73
72

T2
73
T
73
72

72
73
72
73
74
75
74
75
T4
75
74
75
T4
75
T4
75
74
75
74
75
76
77
76
77
76
17
76
77

FLIGHT PFOGRFAM X--LMAGS FPX S03 0151

7123
7724
TT25
7726
7727
T773C
7731
7732
7733
7734
T735
T736
T737
7740
T741
7742
7743
TT44
7745
T746
7747
T75C
7751
7752
7753
7754
7755
7756
7757
7760
7761
7762
7763
T764
7765
7766
7767

3c
46
24
46
20
24
46
20
10
40
20
66
10
30
40
20
24
46
40
20
40
12
30
72
32
190
20
24
46
4n
37
22
10
24
46
4n
46

OO ODDAONDOODMOOMODOOOOMNDOODNDOODDONODDADHMN

€137
7727
Lres
7742
Cal2
7520
T735
5427
€412
7737
5033
6410
C412
€572
1130
C4l2
4N06
T746
T740
7701
7727
Q23
C153
coz4
c137
c137
C024
€663
7761
£n23
0152
4006
@153
Ce6s
7752
1131
7772

4367,
4358,
4349,
4370,
4371,
4372,
42373,
4374,
4375,
4376,
4377,
4378,
4379,
438C.
4381.
4382,
4383,
4384,
4385,
4386,
43B7.
4388,
4389,
4390,
4391,
4392,
4393,
4394,
4395,
4396,
4397,
4398,
4399,
L4090,
4401,
4402,
4403,

COREX

MEMSUM

ACCUM

LM £BORT FLECTRONICS ASSEMBLY

CLZ
™I
sus
TMI
CLA
sug
™I
CLA
STO
TRA
CLA
ouT
STO
cLZ
TRA
CLA
sus
™I
TRA
CLA
TRA
sSTQ
CLZ
TSOQ
*ADZ
STO
CLA
SuB
TMI
TRA
cLZ
ADD
STO
susg
T™MI
TRA
™I

SUM
*¥+3
1B17
COREX
S12
383
%44
TB3
S12
43
181
6410
S12
FLAGT
EXIT52
S12
1817
*42
-5
1R3
COREX-32
SREX
WRDCNT
TVARRR
SUMm
SUM
TVARBR
SUMLIM
x4
SREX
WPDCN™
1B17
WRDCNT
WORDS
MEMSUM+2
EX1T53
EFPOR

C2/14/69 PAGE

TEST SUM

INCORRFCT SUM

SET TEST WORD BITS
AND TEST MODE FAILURE
INDICATOR

RESET FLAG

CORRECT SUM

MEMQORY SUMMATION SUBRT,.

FORM SUM

TEST FOF LIMIT

INCREMENT WORD COUNTER-

SUBRNUTINE TO TEST FOR

119



T4
T4
75
75
76
76
TT

77

76
T7
4=
77
16
77
T6

77

FLIGHT PRNGFAM X—-LMAGS FPX $53 (151
FLTCTRONICS ASSEMBLY

7770
7771
7?72
7773
7774
7775
7776

Tz

24

46

27
i3
4"
44
4n

LM

C

-

2 (it )

i3

ik

LRORT

Lnrnh
FTR%
TE2D
"412
7712
£T764
7772

&2CT
2920
2747
22010
2701
2002
27C 4
2218
2027
2040
E£001
&50C2
6204
€200
26C0
2500

nnen

444,
4475,
L4Ch,
L4 T,
447 R,
L4470,
L4117,
4411,
4412,
4413,

4414,
4415,
4616,
4417,
4418,
4419,
4420,
4421,
L4622,
4423,
4424,
4425,
4426,
4427,
4428,
4429,
443C,

CEEAR

NVFLW

*=
%
&=

DLREG
DISCLI
nDIscz1
DENE
SI&LN
coaLC
STR=D
COBED
SIGAD
COGAD
EXD
FYD
FZ0
TMIDN
SHOUT
SHIN

SUB
TMI
cLA
STC
TRA
TOV
TR

CHECKSUM
DEFINFE
DEFINE
DEF INF
DEFINF
DEF INE
DEF INE
DEF INF
DEFINE
DEF INE
DEFINF
DEFINE
DEFINE
DEF INE
DEFINE
DEF INE
DEFINFE
END

C2/14/69 PAGE 122

117 ZERD ACCUMULATOR
EXTT

383

S12

SETFG

EXIT OVERFLOW TEST
FRENE

INPUT-DUTPUT ADDRESSES

RANGE 40CO-7776
62CC

202¢ DISCRETE INPUT WORD 1 =

2040 DISCRETE INPUT WORD 2
2200

22C1 DEFINF OQUTPUT REGISTERS
2¢c2 FOR FDAT ANGLES

20C4

2010

202¢

2340

602l DEFINE THE ATT ERROR
60C2 OUTPUT REGISTERS

6004

62CC

2600

25¢C0

. -



FLIGH™ PENGFAM X==LMAGS FPX $33 0151 C2/14/69 PAGE 121
LM #80RT ELECTRONICS ASSEMBLY

CHECKSUM CALCULATIONS

BANG= LOC. VALUF
0207 - 1004 Q206 126003
1005 = 3776 3777 306163 .

4Cre - 7776 A 2253213




SYMBOL

18817
18J
1B14
185
142
147
1K14
1K22
1K27
1K33
1K4
1K9
254
2B17
243
2J7TLS
2K 18
2K 4
3K 4
4K1C
4K 25
4K 35
4K 8
5K16
6817
6K 4
7817
9J
Al2
A13BD
423
A31T
A32T
A33T

FLIGH™ PFOGPAM X--LMAGS FPX S03 (€151
LM ABORT FLECTRONICS ASSEMBLY

DICTIONARY TABLE

2234
251
2213
2207
X 205
216
412
X 401
464
457
461
455
185
2207
% 210
231
345
504
452
189
491
493
443
X 426
2196
352
2195
188
117
X 372
126
266
X 247
X 268

1°B4

1B1

1817

1Ré6

143 X
1J7LS
1K18
1K23 X
1k28
1K34

1K 56

21J

28J1

2B3

244

2K1

2K19
2PIB3
3PID4
4K12

4K 26

4K &4

5817
5K17 X
683

6K5

7R3

All
A12RD X
A13D

A31

A32

A33
ABVFC X

4229
2784
2201
2208
2C6
23T
299
405
465
468
503
193
346
2203
224
471
190
2216
2218
377
350
430
2197
442
2205
490
3061
1156
301
144
120
121
122
3990

1284
1811
182
189
1J4
1K1
1K19
1K24
1K29
1K35
1Ké6
22J
2842
2J
2J5
2K11
2K2
3B17
49817
4K2
K27
4K5
5B3
5K18
6d
6Kb6
TJ
A11BD
A120
AL13T
A318BD
A328BD
A338D
ACCUM

2757
2210
2261
2209
220
407
403
462
466
469
408
359
347
446
225
393
472
2199
2223
488
366
494
2204
429
244
389
186
300
143
264
236
237
238
4403

164
1812
183
1J
1J5
1K1l
1K20
1K25
1K3
1K36
1k7
23J
28J3
241
246
2K14
2K2e
3B3
4B17
4K21
4K3
4K6
5J
5K20
6K10C
6K8
8B17
All1D
Al127
A21
A31D
A32D
A33D
ADDMS

> > X X

c2/14/69

192
2211
4348
233
221
409
4C0
2217
411
47C
4226
360
348
208
22¢
178
349
4235
2198
498
4B9
394
191
390
386
241
2214
142
263
124
146
147
148
516

PAGE

17J
1813
1B4
1J1
146
1k13
1K21
1K26
1K30
1K37
1K8
25B17
29J
242
247
2K17
2K3
34
4J
423
4K34
4KT
5K14
5K26
6K2
6K9
8J
AlLlT
Al3
A22
A31S
A32S
A33S
ADDUT

122

2212
2206
204
222
413
404
463
456
458

< x>

618
232
X 209
230
457
177
247
243
459
492
431
425
361
353
450
187
262
118
125
-

X 59
4014




*
&%

ADST
AL
ARCTAF
B12
BZ22
‘B3SF
BCDL
BRANCH
CDH
CLADD
CMF
COGA
CSICDH
DA13
DAXA
DAZ
DDF
DEDASC
DEL&2
DELP
DELTA
DELVGZ
DICOS
DISCLT
DLREG
pouT
oPSEC2
DRX
DSPF1
DSPLY4
DVINT
DVX
DVIM]
DXFR14
EADICE
ENCOM]

FLIGHT PROGFAM ¥-—=|MAGS FPX S03 0151
LM ABORT SLECTRONTICS ASSEMBLY

265
16C
39C2
26
27
513
2235
73
2185
580
261
115
2186
136
395
285
is1]

534

447
3317

173

3713
2358
395
44la
4744
3804
96
432
3565
2428
279
A9
1613
2751
Q2¢

Al-‘
ALPHA
A"!’
B13SF
RZ3RSF
R4l
BM13SF
C1
COH2
CLAFR
€coazl
COGAD
CSMPYV
na3l
DAXFEM
DAZA
DDIN
NELL1O
i B
nriLel
DELTAT
NEXTT
DIGX
DISC1!
DLSC
nepnnuT
PPSQ3
NRY
DSPLY
pSPsSC
nvs
nVYxXM1
nxice
DXFRRS
=L PRN
ENTERD

156
152
81
515
514
25
509
382
2155
2239
2402
4423
2867
138
379
397
4098
440
428
182
234
741
1eo
4415
52
341
38C¢
S7
3514
406
2269
ar
1542
1547
3690
254

AHE
ALTUP
ATI
B13VSF
B23SF
B42
BR1

c2
CDH3
CLATEN
C0ALOD
COREX
C SMT1
DA32
DAY
DAZRFEM
DEDA
NEL2
DEL6
DELRZ
DELVG
NIAK1
DIGY
DIsC2I
DLSTO
neOuUT
DPTSR
DRZ
DSPLYL
DTR
NDVSX
Dvy
DXFR1
=1
FLPRD1
T“CNS10

2512
1068
4126
512
510
29
590
48
2159
2240
4419
4382
3124
139
284
381
4417
437
439
184
227
535
1c1
4416
588
176
3839
98
3524
500
108
280
1529
130
3696
274

AHE1
ARCTAL
ATTERPR
B1BSF
831
BACCSF
BR2EX
CAL

CI
CLEARM
COBED
CRSPRD
DAll
DA33
DAYA
DD
DEDABR
DEL20
DELAY
DELR3
DELVGX
DIAK2
DIGZ
DLDC
DLWN
DPSQ
DPVMAG
DSP1
DSPLY2
DUMCLA
DVSY
DVYML
DXFRI1C
E13
ELPRD2
ERDUT

C2/14/69

2521
3926
2522
511
24
344
3012
1943
95
743
4621
3583
134
140
396
260
591
444
2247
183
371
536
102
857
427
3783
3829
1898
3542
2243
109
88
1541
132
3741
2544

PAGE

Al
ARCTA2
Bl11
821
832
BACK
BRSO
cDhCC
CKSUM
CLEARP
CODELL
Cs1
Dal2
DAX
DAYREM
DDEL
DEDAE
DEL?Z2]
DELH
DELRP
DELVGY
DIAT
DISC1
DLIF
DL WNL
DPSQ1
DQSX
pspz2Cce
DSPLY3
DVGXX
DVSZ
DvZ
DXFR13
E3
ELPRD3
ERROR

123

155
3949
22
23
28
2237
592
2313
4366
256
65
2102
135
283
380
410
733
445
307
249
372
833
398
428
502
3787
64
1911
1556
357
116
281
1578
131
3759
4406



ESQ
EX27
EX33
£X35
EX44
EX9
EXECSE
EXIT
FXIT13
EXIT18
EXIT22
EXIT27
EXIT31
EXIT36
EXIT4D
EXIT45
EXITS
EXITE
EY
FDAI
FLTR
FLTRE
FLTEJ
GDLAW
GRAV1
GZDT
HOLDP
HUGH
ID1
IMuDRC
IR1
K172
K183
L1l
L32
GCILE

FLIGHT PREQORFAM X-—LMAGS FPX S03 151
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154
3748
1152
2269
3649
2451
2026
3854
678
613
617
63C
639
6464
648
664
600
671
83
2639
1C83
1227
1344
3407
3055
X 126
255
724
501
X 28(C8
943
2222
2226
417
139
X 422

EX
EX2R
Cx33p
EX36
FX45%
C!ﬂc
EXECA
EXIT])
EXIT1i4
EXIT19
EXIT23
EX1T28
EXTT32
EXITAT?
FXTT41
EXTT 46
EXITSN
EXIT?
CEYFZ
FDATL
ELTEA
FLTRFE
FLTRK
GNLE W3
RSFS®
H

Her

b i a3
ID1F
INCMUT
IrR2
K173
K55
L12
L4l
LILd

32
2954
2059
3343
3662
3509
1975
596
600
614
619
631
640
645
655
665
669
602
2530
2032
1098
1246
1387
1752
3460
269
2483
2818
433
1958
979
2221
448
197
420
423

Fxl
FX29
FXx33pp
FX36P
F X46
FXECL
F XECM
FX1T1C

EXIT1S

EXITZ2
FXIT24
FXIT29
FXIT33
FXIT38
EXIT&2
FXIT47
EXIT51
EXITS8
EYO
FDAIL
FLTRB
FLTRG
FLTRL
GDLAW4
GXDT
HDOT
HRC1
IC1RR
IDLE
INIT
IR3
K180
KDT
L21
La42
LL3DOT

2266
2971
2076
541
4032
35689
1930
605
610
597
623
636
641
646
656
666
670
603
4425
2708
1133
1265
14C7
1769
104
294
2495
589
1845
3446
987
2229
505
418
20C
2038

EX1é
EX3
EX34
EX37
EX5C
EXEC2
EXECM]
EXIT11
EXITL16
EXIT20
EXIT25
EXIT3
EXIT34
EXIT39
EXIT43
EXIT48
EXIT52
EXITO
EZ
FLAGIL
FLTRC
FLTRH
FLTRTM
GM
GYCOM
HET
HRF
1C2
IDRF
INTAS
K170
K181
KINGK
L22
LILA
LMORB

02/14/69

2653
23c8
3190
555
4110
1925
1932
606
611
615
624
598
642
647
657
667
671
604
84
436
1169
1285
1131
1511
2283
758
414
2835
434
2385
2224
2228
1468
198
421
3077

PAGE

EX1T
EX30
EX34P
EX4
EX8
EXEC3
EXECM2
EXIT12
EXITL?
EXIT21
EXIT26
EXIT30
EXIT35
EXIT4
EXIT44
EXIT49
EXITS53
EXO0
EZ0
FLAGT
FLTRD
FLTRI
FLTRX
GRAV
GYDT
HMF
HRINT
IC3
IMPBK1
IR
K171
K182
KSR
L31
LILC
LMORB1

X

124

2671
2992
552
2356
2426
2007
2023
637
612
616
629
638
643
599
663
668
672
46424
4426
435
1213
1289
1128
3038
105
257
2504
2857
3366
936
2223
2227
3981
419
424
3117



*
E ]

LMOR B2
M1B1
MDDC K
MU17
MUBS12
NAV3
NMAX
NORTON
ORBL IN
ORBRET
P

P21
P34
POOUT
PI
PITER2
PP

Q12

QA

ROX
RS2
RCX
RD3DTL
READP
RE

RME
ROR
RRSY
RRZ
RVCOMP
S10
S15

s7

SF
SFLO
SFL6

FLIGHT PROGFAM X--LMAGS FPX SC3 0151
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1432
2296
792
149
290
2915
2232
2041
685
537
150
480
485
342
637
3123
172
129
250
165
159
275
441
253
278
4059
4025
195
114
2847
314
319
313
39
522
538

LRI
M25R16
MONF
MU 3
NAV X
NAV&
NIC
NOTDD
ORBLM
ouT
P11
P22
P43
PGNSD1
PIN2
DITER2
PSIP
Q1DFDA
oL

ROY X
RADDT
RCY X
eNATS
RETURN
RFNOT
B MF
RpT
PRS?
RST

R X

S11
S16
SOV X
SF1
SFL1
SFL7

2472
499
995
449
2882
2919
2726
4GB4
1438
1884
476
481
486
4192
2219
33133
103
306
273
166
370
276
339
3486
325
259
753
196
2569
270
315
320
523
826
527
532

LUNAL
MABEE
MODE1
MU6
NAVL
NE
NCRM
NCTF
““ORBPAR
OUT1
P12
P23
P44
PGNSD2
P1D4
PMAX
PUPDAT
Q22
QLTELF
FDZ
F ANGE
RCZ
RDOTX
REX
RIX
P ND
FR
FRT
RST1
RY
S12
S17
SDVY
SFA
SFL2
SFL8

> X

2579
2017
10C2
451
2897
91
3812
40
2966
1873
477
482
487
4189
222¢
2225
1123
151
308
168
1288
277
45
161
179
582
252
2054
978
271
316
321
524
820
528
531

LUNAL1
MAX
MS
MU7
NAV1P
NEWDD
NORM1
ocTo
v QRBPM
OVFLT
P13
P24
PART
PGNSDF
PINIT
POUT
Q1
Q5
R
R5X
RATE
RD2DOT
RDOTY
REY
RIY
RND1
RRDOT
RRX
RSTE
RZ
$13
$507
sovz
SFACC
SFL3
SFP

>

>

02/14/69

1042
4121
2231
526
1052
1981
3824
4051
3630
1887 -
478
483
362
4168
12C0
175
153
1696
le
157
1217
415
46
162
18C
2388
3138
112
949
272
317
378
525
828
529
8l4

PAGE

LUNAZ
MEMSUM
MU10
MUS
NAV2
NT
NORMV

“ORBIT3

v DRBPM1
OVFLW
P14
P33
PDOTM1
PHIP
PITER]
POUTFS
QL1
Q7
RO
R5Y
RB
RD3DOT
RDOTZ
REZ
RIZ
RND2
RRSX
RRY
RT
S0
Sl4
5623
SETFG
SFG
SFL4
SFR

X
X

125

3424
4388
454
453
2905
90
3609
1571
3636
4409
479
484
330
107
3299
174
86
1804
169
158
e29
375
47
163
181
2505
194
113
164
304
318
460
4357
830
533
B24
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SFT
SHFT1
SIALOD
SIDELL
SNS
SPUL SF
SREX2
STEER?2
STOCOM
TAC
TBRAKE
TE2

T
TLOS
TMIEL
TPERG
TS1
TS14
TS53
TS8
uly
UBCOMP
Vix
V21
VoY
VD1Xx
vD22z
VEY

VH

Viz
VSMGY
VYo
Wiz
WCY

X3
xpvzae

FLIGHT PRQOGRAM X--LMAGS FPX S03 C151
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816
2389
4418
6"\
4119
2722
31
1846
2242
298
3342
391
340
239
673
248
:

18

g
119
71
696
49
76
62
309
94
323
329
332
368
228
55
67
85
1692

SFT1
SHFT2
SIBEN
S1GA
SOFT1
SQRT1
SREX3
STFFR3
SUM
TAl
TCLTH
TEET
TIG
TMCLA
TMIF2
TR
i ke
TS5
TS
THEN
uiz

v

V1Y
V5X
Vel
vnly
"ARE §
VFZ
VHA
VPO
VSMGZ
VYNES
WRX
WC2
X4
XNVE

822
2506
4420
111
an7
3978
n
1862
123
03
587
4212
299
586
4157
246
14
19
1C
141
12
333
50
354
63
310
363
324
358
297
369
497
283
68
127
1058

SFTEST
SHIN
s1col
SIGAC
SQFT2
SQRTE
STDD
STEER4
SUMLIM
TA2
TCSM
THEF

T IMEA
TME
TNCUT
TRACCM
TS11
TS16
TSS
TVARBR
u2x
VeX
Viz
VSY
VeX
vDlZ
VoY
VFX
VHSQ
VPY

VT

V2

WBY
WORDS
XDV

X1

>

767
4429
3887
4422
1622
3961
4112
1868
495
282
343
558
3495
41139
2238
2241
15
20
11
34
41
326
51
155
291
311
364
44
128
223
296
289
384
496
1657
235

SFV
SHOUT
SICo2
SINITC
SOFT3
SRFEX
STEER X
STEFRS
T

TB
TDEL
THEP
TL1
TMID
TMPBR
TRNSFR
TS12
TS17
TSé
TVTG
uzy
voy X
v2Xx

V51 X
vCy X

VD2X

vDz X

VG

VIX
VRUP1

VX

W1lX

WBZ X
WRDCNT
XDv1
XORBV1

C2/14/69

818
4428
3872
625
920
33
1782
1819
335
336
245
99
388
530
69
2236
16
21
12
880
42
327
T4
356
292
92
365
295
330
1593
287
53
385
137
1665
3137

PAGE

SHDUM
ST
SICOFE
SIXTH
SoUT
SREX1
STEER1
STGCTR
Tl

T80
TE1
THETAF
TL2
TMIDO
TP

TSO
TS13
TS2
TS7
u1X
uzz
voz
v2y
VoX
vC2
vD2Y
VEX
VGX
V1Y
VSMGX
vy

WlY
WEX
WRDLP
XDV2
XORBV2

> >

=

126

2230
56
3861
2215
4028
32
1792
632
133
286
387
240
392
4427
334

17

13
70
43
328
75
61
293
93
322
80
331
367
288
54
66
3468
1674
3162
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A

B TS52

FLIGH™ PR(RFAM X-—LMEGS FPX S73 (151
LM (ROFT CLECTRONTICS

SYMBTIL

CTESErMNAT TAQLF

565
1289
1422
1839
2797
3317
IB69
1o8n
4262
4307

gar
1310
1708
1829
2104
2358
2420
2584
2645
2719
291r
3168
3259
3369
3680
3784
3gleq
3888
3824
3970
4237

1237

et
s¥n
Suz
MPY
€Lz
5
$T9
sTH
<TN
MPY

5TH
cLA
sSTD
AD7
£TN
cLA
£Tn
STD
<TO
D7
ST0
TN
Su?
Lz
MPp7
CL?
STN
STO
CLA

CLA
£TQ

cL?

STd
1322
1715
1888
3N86
3486
3872
3984
4284
43213

B96
1316
1714
1830
2108
2390
2423
2588
2648
2755
2927
3171
a3n1]
3429
3681
3789
3833
3896
3941
3573
4239

1741

LESSEMBLY

cLe
Suz
STO
cLa
sT0
578
cLa
apz
Suz
ADD

AD2
sTO
suz
STO
CLA
STO
Suz
MPY
ADZ
cLz
STO
Suz
578
570
STO
AD2Z
cLz
STO
STO
ST
SUB

1233
1398
1758
2261
insl
349C
3874
4226
4286
4346

509
1322
172¢
1871
2141
2396
2431
2596
2676
27¢€2
295C
3177
3310
3433
3¢84
3761
3843
3805
3944
3981
4247

1247

sTC *
ST(Q
STO
s
suz
cLz
STO *
$TQ
ADZ ¥
ADD

STO
SUB
STO
sTN
MPP
ADZ
S5TO
MPY
STO
cLZ
cLZ
STO
gLz
VP
DVP
STO
STO
STOD
CLA
LDQ
STQ

MPR

12¢6
14C1
1797
2271
31¢0
3698
3875
4229
4296
4348

914
1349
1729
1876
2143
24C 4
2434
2610
2679
2778
2999
318C
3247
3438
3701

.38ce

385C
3909
3947
4040
4249

1251

MPR
suz
STO
CLZ *
STO
cLA
MPR *
sus
cLA
DVP

cLZ
STO
ADZ
ADZ
STO
STO
AD2
STO
suz
CLA
STQ
Suz
STO
DvP
CLA
cLZ
ADZ
ADD
susB
STQ
ADD

MPR *

C2/14/€9

1274
1409
1819
2757
3101
3712
3883
423C
4301
4349

1238
1354
175C
1877
2146
2407
2435
2615
2685
2789
3aoc2
3199
335C
3657
3719
3803
3863
3913
3952
4041
4281

1255

MPR %
STO
cLZ
CLZ
MPZ
ADD
MPR *
STQ
STO
sTQ

STO
ADD
§TO
STD
suB
Suz
STOD
Suz
sTo
CLZ
CLZ
STO
cLA
STD
ADD
STO
STO
CLZ
sus
cLz
ADZ

MPR *

1299
1412
1825
2764
3280
3735
3gg4
4235
4303
4351

1269
1362
1756
1880
2263
2412
2438
2621
2688
2905
3113
3224
3353
3661
3729
3807
3866
3915
3954
4047
4308

1259

PAGF

STO #*
Suz
ADZ
CLZ
STO
ADZ
STO *
LDQ
CLA
SUB

MPR
STO
DveP
ADZ
STOD
STO
ADZ
STO
Suz
CLZ
STO
ADZ
CLzZ
DVP
MPY
STO
STO
STO
CLA
$TQ
STQ

MPR %

128

1317
1419
1826
2784
3290
3765
3893
4240
4304

1297
1368
1820
2034
2318
2415
2507
2625
2712
2909
3116
3256
3355
3669
3771
3816
3868
3920
3962
4048
4309

1305

cLZ
STO
STO
cLA
CLz
CLA
STO
sus
SuB

sSTo
sus
CL2Z
STO
STO
Suz
STO
Suz
sTQ
ADZ
DVP
STO
STO
STO
CLA
CLA
sus
ADD
STO
CLZ
ADD

ADZ



10

11

12

13

7§83

TS4

TS5

TS7

FLTGHT PRNGRAM X--LMAGS =pX S33 C151
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1711
2126
2600
2667
3275
3746
3814
3928
4003
4272

560
1578
2937
31715
4278

561
1303
1495
1697
2370
2874
3587
3906
3992

1377
2374
3923

1318
2378
3529

1383

<TO
cuR
ST
nve
STO
epz
LDQ
ove
STO
ADRZ

AD7
91 &7 4
sTN
£T0
SUZ %

LDQ
STO =
aDD
ST0
cLA
STD *
CLAS
CLA
MPR §

CLA
cLa
§TN

D7
LA
sSTN

cLa

1716
2142
2603
2925
3295
3751
3846
3983
4007
4316

563
1587
2945
3742
4331

562
1357
1496
17¢9
2783
3¢390
3591
3911
3995

1698
2756
39419

1380
2758
3930

1434

cLz
ADRD
ADZ
5TD
CLA
STO
§TO
STO
ADZ
$TQ

STQ
ADZ
CLZ
MPR
STO

ST0
STO
STo
cLa
sTO
STO
CLA
cLa
CLA

ciLz
STO
ADD

cLA
STO
MPY

CLZ

1821
22€5
2€31
2940
3307
3754
3849
3967
4081
4319

1244
1588
3239
3792
4332

1086
1371
1583
2139
2786
3140
35594
3916
40C0

211C
2774
3950

2150
2770
3939

2120

CcLz?
STO
ADZ
cL2z
bve
ADZ
suz
cL2
STO
ADD

STD
STO
STO
STQ
MPR

STO *
ADD #*
STO *
STO
ADZ
STO *
CLAS
CcL2
CLA

57O
MPR
57O
cLz
MPR
MPR

sTO

1833
2326
2632
3206
3311
3785
3876
3978
4096
4323

1446
2338
3320
3794
4333

1135
1373
1592
2175
2796
3251
3598
3918
4004

2118
2785
4269

2182
2782
3992

2132

ADZ
5TO
STO
STO
MPY
cLZ
STO
STO
ADZ
sSTQ

STO
STO
STO
ADZ
DvP

STO
STo
cLz
STO$
STO
STO
CLAS
STO
CLAS

SUB
MPR
MPZ

STO
MPR
MPR

Dve

C2/14/69

1834
2362
2650
3209
3356
3793
3879
3983
4113
4324

1489
2366
3324
3903
4337

1138
1450
1596
218¢C
2799
3384
3601
3925
4008

2123
2795

2294
2798
40046

2161

STO
CLA
STO
suz
STQ
CLZ
MPR
DVP
cLz
SUB

CL?
CLA
cLz
CLA
ADD

ADZ
STN
ADZ
STC
suz
STO
CLA
SuB
ST0

STO
MPZ

STO
MPZ
CLA

STO

2107
2591
2654
3215
3360
3795
3881
3994
4250
4327

1502
2781
3332
3942
4339

1142
1484
1597
2182
2929
3400
3787
3951
4266

2175
3587

2299
3584
4345

2167

PAGE

STO
STO
CLA
STO
LDQ.
STO
MPR
STO
STQ
sTQ

ADD
STO
STO
CLA
suB

STO
STO
STO
STOS
STO
sTO
CLA
CLA
CLZ

STO
CLA

cLz
CLA
LbQ

ove

129

2115
2599
2660
3218
3743
3799
3921
3998
4251
4328

1503
2794
3335
3999

1145
1490
1668
2341
2932
3584
3788
3955
4274

2347
3598

2355
3594

2324

ADD
ADZ
pve
suz
STO
STO
STO
suz
ADD
ADD

STO
CLZ
ADZ
§TO

ADZ
CLZ
STO #
STO
ADZ
CLAS
MPY %
ADD
ADD %

STO
CLA

STO
CLA

STO
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15

16

17

18

TS1D

T&1l

TS12

TS13

TE] %

FLIGHT PEQGRAM X--LMAGS FPX S03 C151
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2339
3C84
3479
3691
3936

22
1492
1800
2374
2977
3550
3624
4005

23
1862
2327
3197
146

24
2317
3204
3€e32
3738

25
3068
3228
3623
3732

26
1732
1865

cL7
sTOo
CLz
cLz
mpy

FQU
ELZ
BT
STO
§TD
AR7
s§TR
MPR§

rQu
CLA
CLA
MPY
rDZ

QU
ADN
ST
cL7
Dyp

EQu
LDZ
TN
bve
€TN

FQu
SEL)

aDZ

€ 3k 3

#*

2765
ap9l
2586
3TCH
4270

517
1556
1802
23173
2983
3585
3695

1164
1863
2328
2207
3647

545
2320
3213
1642
anvy

547
3C69
3243
3633
37592

1146
1728
2048

§TO
MPY
STO
cLZ
suz

cLa *
CLZ *
MPR
rLA
GLE %
MPE $
§TO

rLA
MPR
MPF
CLA
STO

cLa
MPY
CLe
ARZ
nve

CLA
510
ADZ

cLz

MPR

STH =*
STD
STO *

2769
3368
3589
3723

1139
1585
1869
2319
3C57
3588
3716

11¢&6
1878
2340
3216
3696

1182
2331
3247
3643
2666

1186
31c2
3245
3638
37¢4

11¢é5
1753
2 84

CL2
STO
Suz
STO

570 *
STO #*
cLa
cLA
CLZ #
MPPR §
CLZ

STQ
cLa
ADD
cLa
STO

CLA
CLA
ADZ
s$TO
MPR

CLA
sTN
STO
ADZ
5T0

LDG
CLA *
STO

2773
2371
3593
31745

1171
1594
1914
2346
3693
3592
3761

1re2
2133
2342
3246
3717

1867
2332
3358
3652
4CC5

1568
31c8
3249
3639
2774

1167
1759
341

CLA
ADZ
STD
MPR

ADD =%
CLA =
sTQ -
Sus
STO
MPR §
CLA

STO
STOD
CLA
cLz
Suz

STQ
MPR
57N
MPY
MPR

CLA
AD2Z
apz
sTO
ADzZ

STD
CLA %
STO =

02/14/69

279C
3377
3596
3760

1267
1700
192¢C
2348
31C7
3595
3991

1851
214C
3095
3585
3762

1874
2343
3378
3725
4177

2C€52
3134
3352
3¢e82

1177
1852
3C7¢

MPZ
5TO
suz
STOD

STOD
STO
A0z
CLA
MPR
MPR
CLA

CLA
cLA
STO
MPR
SuUBR

cLA
MPY
CLA
STO
STO

CL2
cLZ
STO
CL?Z

ADD
STD
STO

3053
3380
3600
3931

127¢
1710
2127
2349
3137
3599
1696

1855
2314
3114
3602
3778

1884
3C96
3588
3725
4180

2082
3142
3366
3700

1497
1847
39083

PAGE

STO
ADZ
STO
STO

ADZ
SuB
STO
MPR
CLA
MPR
MPR $

CLA
MPY
cLZ
MPR
ADZ

CLA
sTQ
MPR
MPR
CLZ

STO
ADZ
CLA
STO

CLzZ
Suz
suB

130

3059
3465
3603
3934

1482
1727
2130
2497
3544
3632
4021

1861
2325
3196
3631

2080
3115
3592
3733
4207

3044
3143
3618
3723

1550
1848
31323

MPR
STO
suzZ
MPY

STO
CLA
ADD
STO
STQ
MPRS$
MPR

STO
sSuB
STO
cLz

STO
LDQ
MPR
CLA
CLZ

cLz
STO
STO
Suz

§TO
sS70
CLZ
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20
21

22
23
24
25
26
27
28
29
30

31

32

33

TS15

TS16

TS17

BR1l1
BR21
R31
B41
Bl12
B22
B32
R&2
SPEX3

SEEX2

SREX]

Sory

FLIGHT PPOGEAM X--LMAGS FPX §03 0151
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3131
259¢
373C

27

3154

28

1299

1410

1420

ag38

3609
3854

198°
Z28E

£82

FQu

FQU
MPR

sTN
CLA

cLA

§TN
CLa
cLA

CLA

TFA
e

sYQ

3154
3597
3770

1850
31233

1187

1192

1387

1390

acT3

1626
3855

1983
3999

585

CLAS
STOs
ST

STO
STO

ADD

cLA

CLA

cLa

TRA
TRA

sT0
sTQ

-2A

31€e2
36C4
3773

1853
3238

3253

3C52

3832

3630
4147

2751
401¢C

673

CLZ %
STO$
ADz

sug
MPR

STO

pve

STO

sTQ
STO

sTQ
TRA

STC

3231
3612

1857

3260

3263

3610

3835

3686
4153

28C2
4152

681

STO
CLA

CLA
MPY
ADZ

CLz

TRA

TRA
TRA

TRA
STOD

TRA

02/14/69

3267
3613

1859
3597
3264

3614

369C

3812
4201

124

DVvP
MPR

CLA
STO
STO

ADZ

sTQ

sTQ
STO

STQ

PAGE

3362 STO
3620 CLA =*

3080 STQ

3272 MPZ

3615 STO

3758 TRA

3823 TRA
4209 TRA

728 TIX *

131

3369 CLA
3726 STO

3104 LDQ

3604 STO

3739 STO

3829 STQ

3969 STO

1979 STQ



* FLIGHT PENGRAM X—-=|LMPGS FDX S73 €151 (2/14/69 PAGE 132

* LM #BCET ELECTEONICS ASSEMALY

2522 <TQ 2541 TRA 2515 STO 27C8 STQ 2720 TRA 3583 STQ 3605 TRA
3783 STQ 3805 TRA 38C8 TRE 3839 STQ 3852 TRA 3862 STQ 3886 TRA
3972 STQ 3945 TRA 2648 TRA 3961 STQ 3966 TRA 4139 STQ 4142 TMI
4147 €708 4152 STO$ 4153 TRA$  41€8 STQ 4171 TRA 4174 TMI 4181 TMI
4185 ~MI 4191 TRA 4201 STO$  42C9 TRAS 4388 STQ 4396 TRA

34 TVARRPD 53 €T() 55 TS50 58 CLZ 3451 STOS 3453 §TN 3454 TSQ 3455 CLA
3467 STO 3481 STD 3482 TRA 3484 TSQ 3487 CLZ 3489 STD 4361 STO
4397 TE&Q 4393 CLA

39 SF f31 STO 4734 MPR 4111 DVP

40 NCTF 4032 CLA 4062 CLZ 4085 STO

41 U2X 44 £QU 45 QU 2094 MPR % 3138 STO #* 3141 MPR % 3169 CLA * 3178 CLA *
3367 MP7 *%

42 U2y 46 QU

43 U27 47 QU

44 VFX 3374 STD % 2399 CLA *

45 RDOTX 1174 STO % 1230 SUR *

46 RDOTY NDJT USED

47 RDOTZ NOT 1ISED

48 C2 2065 SUB 3151 STOD 3158 CL2 316C STO 3164 DVP 3173 DVP 3182 DvP
3211 Dve 3222 OVP 3237 ADD

49 V1X 1493 S™N # 1689 MPR %= 1875 MPR * 3174 STO * 3379 MPR %

|
; 50 V1Y NOT USED
51 V17 NOT 1ISED




52
53
54
55
56
57
58
59
60
61
62
63

64

65

66

67T

68

DLSC
W1lX
Wly
WlZ
SI
A31S
A325S
233%
SIDELL
V6X
Vey
Vel

DQSX

CODELL

WCX

WCY

WCZ

FLIGHT PROGFAM X--LMAGS FPX S03 (151

LM 2BDRT ELECTRONICS ASSFMBLY

NOT USFD

NOT USED

NOT USED

4190

1499

s

T4

3€85

844

2585
64

548

544 £

1262
169¢C

2587

e53
2984

3155

ST0

cQu

5§79

apz
suz

ADD

cLa
STD

MPY

4193

1685

2595

546

2081

2083

1063

2592

1002

cLZ

MPR *

MPP

CLA *

cLa

CLA =

4196

1879

3768

3439

2079

1667

3434

1470

sTN

MPR %

MPR

STO

cL?

suB *

STO

MPR *

3165 STO *

1678 CLZ *

1476 MPR =*

C2/14/69

1683 STO *

148C CLA *

PAGE

1686 ADZ *

1552 MPR *

133

1687 STO =

1582 CLA *



69

70

71
72

73

74
75
76
80
81

82

83

84
85
86

87

TMPBE

Ul X

uly
ulz

BRANCH

veXx
v2y
va2z
VGX
AT

EX

EY

EZ
X3
Ql1

DVXM]

FLIGHT PROGFAM X--LMAGS FPX S03 C151

LM 280RT ELECTRONICS ASSEMBLY

NOT USFD

NOT USED

748
&N

1557
3166

17

749
3509

RO

1669
1741

901
2527

968
2538

974
BA
1281

285

CLZ

T™]
sSTH *

CLA *

MpR

STN
STO

FQu

cLA

5D %

L
ADRZ

Apz
AD7

§70
FQu
S0

LA #

3597
1077

1584
3175

1926
3578

3183

1679
1796

958
2528

STD

MPY #*
CLA
CLA *

#*

sTo
STO

STD =

CLA =
cve

aDz
STO

11C9
1682
3376

1814
286C

959
2546

G571
25¢€2

1cc5
3222

1321

cLA
MPpR
MPR

STO

Mp2

sTg

STO
cLz

CLA
cLA

$TN
MPY

MP R

111¢C
1870

2C24

MPR
MPR %

STO

SToD *
suB

ADZ
STQ =

cLZ

ADZ
suB

MPY

C2/14/69

1116
3058

2448

2959

1C1l9
2558

9717

2534

324C

CLA
STa =

T™I

STO

5TQ
ADZ *

STO

ST0

cLa

1483
3067

3500

3415

1949
2559

1013

2564

3258

PAGE

CLA =
MPR %

STQ

nve

MPY #
STO *

ADZ

CLA

MPR

134

1501 MPR *

3139 CLA %

35626 CL2Z

1954 MPR #*

1014 STO

3348 MPZ



88
89

90

91
92
93
94
95
96
a7
98
Q9

160

101
102
103

104

NVYM1
DVZIM1

NI

NE
vD2x
vDzy
vD2z
CI
DRX
DRY
DRrRZ
THEP

DIGX

DIGY
D1GZ
PS1P

GXDT

FLIGHT PROGFAM X--LMAGS FPX S03 €151

NOT

NOT

NOT

NO™

LM ABORT ELECTRONICS ASSEMBLY

2618
2612

91
3728

2114

883

1449

2860

2249

2862
3065

2898
2899
2253

2861

ADD

ADD

EQU
MPpR

MPR

ADzZ

cLA

cL?

$TD

CLA

574

2137

884

3678

2933

2752

2897

2759

3055

DVP

MPR

STO

STO

ADZ

cLA

CLz

cLa

CL2z

*

1456

2148

887

3699

2934

2921

30e0

Dvp

bvp

ADZ

MPOD

sTO

ADZ

2990

888

3709

2948

2922

3C63

DvP

STO

cLa

AD?

sSTO0

ADD

02/14/69 PAGE 135

3673

893

3772

2949

2943

5TD

ADZ

MPPR

STO

ADZ

3693 MPR 3722 DVP

¥ B94 STO *

¥ 2944 STO * 3064 ADZ #



* FLIGHT PROGFAM Y——| MAGS FPX §73 (151 €2/14/69 PAGE 1356
* LM *BNET ELECTRANICS ASSEMBLY

175 GYD~ NT USER

106 6207 NOT USER

107 PHIP 2251 SN 2766 CLA

178 DVSX 1759 (LA ® 2441 AD7 * 2442 STD # 2859 CLZ * 29C7 CLA % 2915 CLZ 2920 CLZ *

109 DVSY 2916 L2

110 DVSZ 2017 €L2

111 SIGA 2036 MPR 2661 S70 2675 MPR 2684 MPR

112 REX _ 845 CLA * 1085 STO * 1098 CLA * 1294 CLA * 1298 MPR %

113 RRY NOT USFD

114 PR7 1311 MpR

115 CNGA 2033 MPO 2668 STO 2678 MPR 2687 MPR

116 A11 686 CLZ * €90 STO 966 CLA *# 1CN3 MPR * 1012 MPR * 1824 MPR * 2019 CLA #
2367 MPR # 2371 MPR * 2395 CLZ * 2397 STO * 2413 CLA 2418 CLA 2429 CLA *
2517 CLA * 2686 CLA 2727 CLA * 2728 MPR % 2735 CLA * 2811 STO % 4159 CLA %

117 212 723 CLA 2402 CLA 2421 CLA

118 413 2405 CLA 2410 CLA 2683 CLA

119 Ts8 2337 STn 2334 ADD 2351 ADZ 3972 STO 3975 ADD 3982 CLA

120 A3} 843 CLA % 956 MPR % 14G4 MPR ¥ 1500 CLA % 1832 MPR * 2363 MPR * 2379 MPR *
2411 MPR 2422 Mpe 2436 CLA * 2536 MPR # 2579 CLA 2580 MPR 2601 CLA
2607 CLA 2646 CLA 2647 MPR 2658 CLA 2731 CLA = 2732 MPR * 2736 MPR #



121
122

123

124

125
126
127
128

129

130 ¢

131
132
133

134

135

A3?2
A33

SUM

A21

A22
A23

X4

Dall

DAl12

FLIGHT PEFOGFAM X=--LMAGS FPX S§(3 C151

LM ABORT FLECTPONICS ASSFMBLY

NOT USFD

3424
719
691

51
4392

1016
2525

721
2035
128
1435
1223

2337
2805

2354
2323
849
687

2387
2504

cLA
CLA
s

cLz
STO

MPR
MPR %

cL2
cLA
£QU
STO
cL?

ADZ
cLz

ADZ
Suz
suUB
CLZ *

CLA *
CLA *

3425
24C6
2403
56
1828
2532
2417
2425
129
1622
1314

2498

2733
2737
1212
2360

2393
2812

MPR
MPR
MPR
ADZ
MPR
MPR
STO
$TO
£Qu

ADD

ADZ
ADZ
STO
ADZ

ADZ
cLZ

%

4lel
2419
2414

57
2032
2602
2590
2598
3212
1773
1315

2500

2734
2738
13Cs

236l
2394

cLA *
MPR
MPR
STO
CLA
MPR
MPR
MPR
sTOD
Suz
MPR

STO =

STO
STO
STC

STO *
STOD =

2639

2643

61

2359
2622

2674

3234

1346

2729

2806

2741

2364
2473

CLA

CLA

CLz

MPR *
CLA

CLA

CLA

MPY

ADZ

cL2

STO

ADZ =
CLZ =

C2/14/69

3431
2644

4359

2375
26T7

3241

1359

2730

2807

2365
2475

CLA
MPR

CL2

MPR *
CLA

MPR

MPY

sSTO

CLZ

STO =
STO *

2665

4367

2409

3255

2744

2368
2491

PAGE

CLA
cLz

STO

MPR

Suz *

ADZ *

CLZ =

137

3436

4391

2432

3351

2746

2369
2493

cLa

ADz

CLA

MPZ

STO

STO
STO



136
137
138
139
14C
141
142
143
144
146
147
148
149

150

151
152
153

154

FLIGHT PFOGFAM X--LMAGS FPX SC3 C151
LM ABOFT ELECTRONICS ASSEMBLY

DAL13 NOT USED
WRDCONT

DA31

DA32 NOT USED
DA32 NOT USED
TSEX

Al11D

A12D

213D

A31lD

A32D

A33D

MU1l?7

P

Q22
ALPHA
Q1

S0

54

23712

2801

1123

151
3333

1225

3268

154

3226

sSTO
$T0
ST
STO
CLA
sTO
sTO
CLZ

FQu
gLz

sTa
§TO
QU

579

2373

2042

2518

2779

27814

1126

1544
3336

1320

3271

2071

2389

1

STO

STQ

STO

MPR

STO

STO

STO
STO

12

¥ 2376

2053

* 2531

STO

ADZ

TLA

CLA

CLaA
DVP

MPY

MPR

*

E

4389 CLZ

2377 STO *

2535 CLA =%

320C CLA
3354 MPY

02/14/69

4397 CLZ

238C ADZ =

2572 87O %

3262 DVP

PAGE

4339 STO

2381 STO =

2772 STQ

3265 CLA

138

2810 CLA *

3299 CLA



155

156
157
158
159
160
161
162
163
164

165

166
168
169

17C

171

172

Al

AE

R5X

R5Y

P52

AL

REX

REY

REYZ

RT

POX

RCY

RCZ

RO

PP

FLIGHT PFOGRAM X--LMAGS FPX S03 C151
LM ABORPT FLECTRONICS ASSEMBLY

NOT USED

NOT USED

NOT USFED

NOT USED

NOT 1SFD

NOT USFD

156
3679

21C5

1548

1644

1562

2087

144C
3645

3651

1C76
3045

1448

173

EQU
CLA

pve

sSTN

sTN

CLA

CLA

STOD
MPR

STO

S5T0
5TD

EQU

1458
3713

2134

1580

1650

2869

3135

1563
3741

3658

1c92
3088

1454

3300

cLA
MpY

MPR

sus

SuUB

STO

§TO

STOD
cLa

3663
3727

2158

1654

2673

3201

2823
3749

3€75

1083
3C89

1472

STO
CLA

ADD

CLA

cLA

sus

STO
CLA

sus

DVP
MPR

ADZ

STO

3667

2159

32C3
2852

3714

1094
3097

1473

Dvp

STO

DVP

ADZ =

ovep

Dve
Dvp

STO

C2/14/69

3672 DVP

2162 CLA

3254 CLA

2975 STOD =*

3724 CLA

1731 ADD =

PAGE

3674 CLA

2164 ADD

3361 DvP

3636 CLA =

1772 DvVP

139

3677 DVP

3644 CLA *

1775 OvVP



173

174
175
176
177
178

179

18¢C
181
182
183
184
185
186
187
188

189

DELTA

POUTFS
POUT
pPOyT
2K3
2K14

RIX

RTY
R1Z
DELR]
DELR3
DELER2
254
7J

8dJ

94

GK1C

FLIGHT PENGFAM X-—={ MAGS FPYX S$33 151
ABNRT ELELTRONICS ASSEMBLY

LM

1263
1261

3532
19843
3522
3119
1543

182
313¢

183

184

16472
1649
1645

1641

rLz
nyp

nve
STO0
ADD
CrLA
ADD

FQU
cLA

FQu
FQu
STN
MpR
MPY
CLA
ADD
cLa
SUB

CLA

1276
1367

3536

3521

3533

3328

1469
3748

1293

1336

1652

1647

LD7
nve

nvpe
CLZ

sTN

CLA

s$To
sTN

ST

MPY

cLe

cLA

1277

3534

3539

1547

1356

1065

STH

cLt

cLz

CLZ

MPR

sTC

*

128C S70

3541 STO

1579 CLA ¥

1113 MPFR

C2/14/69

1323 S7O

3556 CLA

2047 CLA *

1119 MpZ2

PAGF

1348 DVP

2841 CLZ *

140

1353 DVP

3021 CLZ *



190
191
192
193
194
195
196
197
198
199
200
204
205
206
208
209
210

216

2K19
54
164
214
RRSX
RRSY
RRSZ
L12
L22
L32
L42
141
142
143
241
242
243

147

FLIGHT PRDGFAM X--{MAGS FPX S03 C151

LM 2BORT ELECTRONICS ASSFMBLY

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

3322

1075

1737

1782

197

198,

199

1235

1411
588

502

861

868

sSus
ADD
sus
cLA
cQuU
£QU
EQU

CLZ =

MPR *
STO

STNS

STH *

STO

3326

1432

846

1329

1421

588

2868

2827

cLA

suB

STO =*

MPR

STOS

CLZ *

GLZ

333C

1459

1292

1345

2822

CLa

s5uUB

sug *

CLA *

CLZ *

17386 SuU8

1363 CLA *

C2/14/69

2072 SUB

1391 MPR %

PAGE

3046 SUB

1400 MPR %

141



217
220
221
222
223
224
225
226
227
228

229
230
231
232
233
234
235

236

L47LS
144
145
1Jé
VPY
244
245
2J6
DELVG

VYo

RB

247
2J7LS
294

14
DELTAT
X1

A31RD

FLIGH™

NOT

NOT

NOT

NO™

PFOGFAM X--LMAGS FPX 503 C151

LM ABORT FLFCTRONICS ASSEMBLY

USFD

USFD

869

859

1546

863

1037

1466
2181

1626
RT3
874

1211

2111
850

1506

1210

sTQ

STO %

cL?

STO *

susB

cLZ
cLA

suB
ST
STQ
CLA

cLA

ST *

2829

2824

1554

2870

1838

1478

1639

2873

2875

1337

1811

CLz

cLZ

ADZ

CLZ

ST

8D7

CLa
Lz

CL2

cLA

*

1555 §70

1479 S7O

1735 570

1C15 CLA *

1619 CLA

11C1 8§74 *

C2/14/69

1621 MPR

1105 MPR *

PAGE

1701 CLA

1228 MPR %

142

1911 CLA

1239 CLA



237
238
239
240
241
243
244

245

246
247
248
249
250
251
252
253

254

A328D
A338D
TLOS
THETAF
6K 8

4J

6J

TDEL

TR

3J
TPERG
DELRP
QA
184
RR
READP

ENTERP

FLIGHT PPOGRAM X--LMAGS FPX S03 Cl151
LM ABORT ELFCTRONICS ASSEMBLY

1300 CLA * 1301 MPR *
NOT USED

1242 CLA

240 FQU 1603 STO
570 STO 1642 MPR
1279 ADD

550 SUB 2076 CLZ
1534 ADD

152¢ CL?Z 1528 S7O
1574 ADD 1605 SUB

1535 STN 1604 CLA
1610 SUB

1457 STN

2C90 STQO 2136 SUB
1462 STO

1285 CLA 1290 MPR
1089 §STO 11C0 DvP
746 CLZ %= 753 CLZ

755 CL2Z

2128

1529

16C9

2155

143C

1232

2054

cLA

cLA

ADD

cLaA

CLZ
DvP

CLZ

1533 CLA

2722 STO =*

C2/14/69

1536 CLZ

PAGE

1538 STO

143

1540 CLA



*® FLIGHT PENGRAM Xee| MAGS FPX SD2 r18} C2/14/69 PAGE 144

* LM fBORYT ELFECTRONICS ASSEMRLY

255 HAOLDP 758 rL7

256 CLF2pp 733 CL7?

257 HMF 732 CLA 761 5Tn

259 RMF 737 £LA 762 CL? 2C87 sTn 4C59 STD 4C86 CLA 4098 CLA

260 ND 1584 CLA 4C25 S™N 4033 CL& 4C51 LDQ 4063 CL2Z 4092 AD? 4094 STD
%105 8TN 41C8 ADZ 4112 sTo 4116 CLZ 4132 CLA

261 CMF 735 CLA 743 STO 4C61 CL?

262 Al1T 4160 STN =

263 A12T NOT HSFD

264 Al13™ NOT uUsER

265 ADST 834 CLA 1982 ann 1588 CLA 4Cl4 CLA 4067 STO 4075 AD2Z 4077 STO
4082 CLA

266 A31~ 4162 STO =*

267 A32T NOT USFED

268 A33T NOT™ USFED

269 H 1783 sus 1902 CLA 3047 STO

270 RX IC79 STD *# 1084 SUB * 1375 ADD 1376 STO 1439 CLA * 1468 CLA * 2842 STO =*
2853 STO * 2938 ApZ = 2939 STO = 3040 CLA *

271 Ry 1333 ADD 1334 STO

272 Rr2Z 1278 ADD 1379 STO



273
274
278
276
277

278

279
28C
281
282
283
284
285

286

287

288

289

oL
EONS1C
RCX
acy
RC2

[F

DVX
Dvy
ovi
TAZ2
DaXx
DAY
DAZ

TRO

VX

vy

vz

FLIGHT PROGRAM X--LMAGS FPX SO03 0151
LM ABDRYT FELECTRONICS ASSEMBRLY
274 FQU 3117 STO
924 STN
1683 CLA = 3022 STO *
NOT USFD
NOT USFD

558 CLA 1542 570
3193 SUB 3195 DVP

715 ADD * BR1 CLA =
2433 MPR 2617 CLA
2437 MPR 2611 CLA
3847 CLA 4131 STO

2255 STO 2283 CLZ =*

2257 ST9
2259 STO
17C6 MPR 1713 DvP
1749 MPR 3419 STO

1103 Sus * 1381 ADD
2926 ADD ®* 2930 CLZ *

1338 ADD 1339 STO

1384 ADD 1385 STO

1640
3257

2269

2286

1721

1382
2951

STO
CLA

CLZ *

STO *

MPR

STO
S$TQ

1734
3357

2277

23ce

1724

1441
3029

STO
DVP

STO

ADZ

MPR

CLA
CLA

02/14/69

2088

2430

2302

1730

1474
3066

SUB

MPR

STO

MPR

CLA
CLA

*

%
*

PAGE

2160 MPR

2496 CLA *

1747 CLA

2844 STO *

145

2163 SUB

1748 MPR

2849 STD *



290
291
292
293
294

295

296
297
268

299

301
3C2

3c3

3C4

305

MUBS12
VCX
VCy
vCZ
HDO™

VG

VT

VPO
TAC
TIG

a118D

412RD
A138D

TAl

st

D1scC1C

FLIGHT PROGRAM X--LMAGS FPX S03 Cl51

LM ABORT FLFCTRONICS ASSFMBLY

NOT USFED

NOT USFD

NOT USED

NOT USED

677

1102

1786

555
3388

297
2152
2149
1525

967
2571

848
4134

648
1974

543

§TN

cLA

SuB

ADD
sTO

cQu
STO
STO
CLA

MPR
CLA

cLA
STO

CLZ
CLZ

CLA

3C24

19C4

1672
34C8

2C70

2186
1532

1209

1308

7C2
20C7

963

STO =*

CLA

STD
cLa

STOD

CLZ

STO

CLA =

CLA

CLA
CLA

CLA

3C12

1789
3411

2112

1817

1526

SC7
2015

989

STO

sTC
MPR

sus

5TO

SUB

CLA
STO

CLa

ac77

18C7
3413

2187

1823

1531

895
2030

2457

CLA

CLA
MpY

200

CLA

ADD

CLA
STO

STOD

C2/14/69

3078

1816

2188

1827

3495

1C24

2463

MPY

ove

§TO

cLA

CL2z

CLA

cLA

*

PAGE

1837 CLA

1831 CLA *

3497 STO

1039 CL2Z

146

2184 STO

1881 STOD =*

3840 CLA

1932 CLA



306

307

3C8

3ce

310

311

313

314

315

316

317

318

319

320

321

322
323

Q1DFDa
DELH
QLTELE
VD1X
VDly
Vo112
4

S1¢C

S11
s12

S13
S14
15
S1é
S17
VEX

VEY

FLIGHT PROGFAM X--LMAGS FPX S03 Cl51

LM ABORT ELFCTRONICS ASSEMBLY

NOT USFD

NOT USED

NOT USFD

307

2089

1433

€19

620

€21

1539

652
2C59

96C

67
44CT

2c00

2102

1196

1564

FQuU
STO
STO
cLZ
cLz
cLz
cL2z

cL? x
cLA

CLA

STO
ST

cLa

cLA

cLz

CLA =

2073
2106
1461

626

1657

923
2099

1040

675

2818

2145

2871

sTO
MPR
sug

STO

ADD
CLA

CL2

CLA

cL?

MPR

5TO »

2135

B95

1664

1511

2176

4214

2566

2976

§TC

cLA =

STO

CLA

cLA

CLaA

cLA

CLA *

2156

897

1517

4371

2969

ADD

STO =

CLA

CLA

Lz

02/14/6€9

1054 CLA

1599 CLA

4375 STO

PAGE

1064 CLA ¢

1613 CLA

4379 STO

147

1810 CLA

4382 CLA



324

325

326

az27
328
329

330

331
332
333
334
335
336
337
338
339

340

VEZ

RFDOT

VCX

vey
voz
VH

VIX

V1Y
VIZ

v

TP

-

T8
PDOTM1
RRDOT
’DOTS

T1

FLIGHT

NOT

NOT

NOT

NOT

NOT

PFOGFAM X--LMAGS FPX S03 (151
LM 280RT FLECTRONICS ASSEMBLY

USED

USED

USED

USED

USED

1£29
2122

1442
3€41

3CB6

1475
3023

3033
3274
1606
1572
3525

851

852

549

5TN
Sus

STO
rLz

sSTOD
SuUB
STO
CLA
suz
CLA
STOD

cLa

*

1625
2154

1565
3744

1549
3373

3081
3276
3278
1607
3529
1096
1218

575

SUR
STO

CLz
SUB

CLA
ADZ
CLA
CLA
STO
CLZ
SuB

ADD

1638
2173

2825
3752

1581
3156

3ce2

3277

2877

1107

1611

STO
sSuB

sSTO
CLa

$TO
STO

MPR

STO

CLZ

ADZ

STO

1696
3349

2848

1586

3279

2993

1108

2Ca4l

CLA
STO

cLZ

MPR

SuB

CLA

STO

STO

C2/14/69

2091 CLZ
3375 CLA

2978 STO *

1595 MPR *

3018 STO

1227 CLA

2B85C MPY

PAGE

2096 ADIZ

3637 MPR ¢

2093 CLA *

3692 CLA

148

2097 STO

3640 CLA %

2843 CLZ *

3851 STO



341
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357

358

FLIGHT PROGPAM X--LMAGS FPX S03 €151

LM ABORT ELECTRONICS ASSEMBLY

DPDOUT

PDOUT

TCSM

BACCSF

2K1l8

28J1

2842

2843

2K 20

4K26

DDF

6K 4

6K2

V5X

VsY NOT USED
V52 NOT USED
DVGXX

VHA

3519
3518
1573

828
3297
1675
1684
1681
3292
1036

839
1208
1205

357

1666

1569

ADD
cLZ
suBs
CLA
sus
CLA
CLA
CLA
sus
CLA
STQ
CLA
cLA

EQU

CLA =*
STO

3527
35290

1576

1688

2174

1928

1551

1692

1624

STO

STO

suB

CLA

STO

CLZ

STO

STO

STO

*

3524 STO

1608 SuUB

1872 CLA

1558 MPR =%

2125 DvP

3528 CLA

2991 STO

2C63 STO

3382 suUB =

2169 SUB

02/14/69

3542 CLA

2994 SUB

2170 STO

PAGE

3545 CLA

2996 CLA

2179 CLA

149



359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375

376

224
234
5K26
PART
VDX
VDY
vDz
4K27
VSMGX
VSMGY
VSMGZ
RADDT
DELVGX
DELVGY
DELVGZ
174
RD3POT

YD3poT

FLIGHT PRDOGRAM X--LMAGS FPX S03 C151 02714769 PAGE 150
LM 2BORT ELFCTRONICS ASSEMBLY

NOT

NOT

NOT

NOT

NOT

© NOT

NOT

USED

USED

UsED

1785
1634
1808
3316

627

625

899

1545

aco

1213

1705

cLA
cLA
suB
STO

STO

cLA

ARD =*

cL?

STO *

cLA

CLA *

1637

3318

1055

1842

1560

1034

1217

1722

CLA

MPY

Sus

STO

£D2

suB

CLZ

MP R

1065 STC = 1841 ADD * 2885 SUB

1561 STO 1699 CLA 2121 CLA 2153 CLA 2172 CLA

¥ 1757 ADZ %* 176l STD *= 2039 §STOH *

S



377
378
aT9

380
3s
B2
383
384
385
386
a87
388
389
390
391
392
393
394

4K12
§507

DAXREM

DAYREM
DAZREM
Cl

WB X
HWBY
wB2
6K1C
TE1
TL1
6K6
5K20
TE2
TL2
2K11

4Ké

FLIGHT PROGFRAM X--LMAGS FPX S03 C151

LM ABORT ELECTRONICS ASSEMBLY

NOT USED

NOT USED

NOT USED

NOT USED

1740
1006

697
2290

3146

955

1302
2874
2828
1335
1739
2BT6
2830
1676
1630

CLA
cLA

ADZ
STO #

STO

CLA =*

MPR
STO
STO
CLA
LDQ
STO
STO
SuB
SUB

698
2297

3147

2000

3003

2062

1632

STO
ADZ

MPR

ADZ

ADZ

CLA
CLA

%

726
2298

3167

3001

3004

2069

ADZ %
STO =

MPR

STO

STO

CLA

727 STO *

3179 MPR

3009 CLZ

30C8 STO

C2/14/69

1951 ADZ *

3205 MPR

3011 STO

3844 CLA *

PAGE

1952 STC =

3217 MPR

3841 SUB ¥

151

2285 ADZ ¥

325C ADD



* FLIGHT PENGFAM X—={ MAGS FPX SC3 (151 C2/14/69 PAGE 152
* LM 2BORT EBLECTRONICS ASSEMBLY
395 DAXA 1978 CLZ 2301 20D *  26C6 STC 2628 CLA *
396 DAY2 1642 CL2 1C44 STO 1676 CLZ 2616 STO
397 DAZ2 1745 rLZ 1747 STO 1677 CLZ 2626 STO
398 DISC1 e26 CLA 936 CLA 683 CL2 246C STO
399 1K18 2274 MPR =
400 1K2C NOT USFED
401 1K22 NO™ USED
402 1k14 £96 MPP
4C3 1K1©% 1968 AD7 * 1969 STD * 2276 ADD =*
404 1kK21 NOT USED
405 1K23 NOT USFh
406 DSPSC 2832 CL2Z 3514 CLZ 3565 STC
407 1K1 1955 ADRZ * 1956 STO % 2288 ADD =
408 1Ké NCT USED
409 1K11 NOT USER
410 DDEL 2586 MPR 2593 MPPR
411 1K3 2287 MPR =x

412 1K8 NOT USED



413
414

415

416

417

418
419
420
421
422
423
424
425
426
427
428

429

1K13
HRF

rRp2D0DT

ybD2n0OT

L11

L21

L3l

Lal

LILA
LILF
LIty
LILC
5K14
5K16
DL WN
DLIF

5K18

FLIGHT PEOGFAM X--LMAGS FPX S03 (151
LM 280RT ELECTRDONICS ASSFMBLY

NDT

NOT

NOT

USED

USEN

USFn

231¢C

417
1798

418

1234
1358

1252
423
424

1114

1144
112¢

1763

4188
205

1745

cLZz

EQU
CLA

Fou

CLZ
CLA

ap7
FQU
EQU

sSTN

MPR
$TO

SuUB

cLZ
STD

LDQ

2385
421

422

1248
1388

1253
1256
1260

1134

1137

1765

4197

4169

CLA

Fou

Fou

ADZ
MPR

STO
ADZ
ADZ

MPR

MPR

cLa

cLZ

CLA

2483

1718

1249
1397

1287

1261

1141

4199

4205

CLA

STO

STC
MPR

STO

sTO

MPR

STC

CL2

2489

1723

1271

1408

1418

STO
ADD

ADZ

MPR

MPR

*

*

C2/14/69

1776 ADZ

1273 STD *

PAGE

1777 STO

1327 STD #

153

1794 CLA *

1350 CLA *



430
431
432
433
434
435
436
437
438
439
440
441
442
443
444

445

446

447

4K4
4K7T
DSPF1
ID1F
IDRF
FLAGT
FLAG]
DEL2
DELS
DELS
DEL1D
*RN3DTL
5K17
4K 8
DEL2C

DEL21

2J

DEL42

FLIGHT PROGFAM X--LMAGS FPX S03 0151 02/14/69 PAGE 154
LM ABORT ELFCTRONICS ASSEMBLY

1627 MpPY

976 MPR

1899 CL2Z 2961 STO
4178 CLA 4187 STO 4204 CLZ

1930 CLZ 4206 STO

650 CLZ 4212 CLA 4358 STC 438C CLZ

2447 CLZ 2450 STO

1743 CLA 2461 CLA 2468 STD

649 CLZ 913 CL7 946 CLZ 1coc CLzZ 2512 CLA 2515 STO 2569 CLZ
2C16 STQ 2026 CLZ

541 STQ 552 CLZ 2067 CLZ

1746 S7TQ 1767 SUBR * 2C38 CLA *

NOT USFED
972 MPR
941 STQ 947 STQ 1022 CLZ
711 CLA 981 CLA 987 CLA 1052 CLA 1943 CLA 2012 CLA 2466 CLZ
2837 CLA 2882 CLA 3441 STO
2119 ADD
2635 STN



448

449

. 450

451
452

453

454
455
456
457
458
459
460
461
462
463
464

465

K55
MU3
6K9
MU6
3K4

MU 8

MUlC
1k9

1K3C
2K17
1K37
4k23
Se23
1K4

1K24
1K26
1K27

1K28

FLIGHT PFOGFAM X--LMAGS FPX S03 C151
LM ABORT ELECTRONICS ASSEMBLY

1209
3185
1295

632
2064

676
2903

3569
1031
1972
3288
1961

Q93

3526
2655
2605
2613

26C9

pve
cL2
MPR
cLz
CLA

ADD
CLz

cLz
SuR
SUB
sug
SUBR
sus
CLa
MPR
sus
pve
MPY

Dve

az2sl1 CL2 3283 STO
634 5T0 952 CLA

1030 CLA 1660 CLA 1804 CLA

3571 S7O 3573 CLA 3576 CLZ

2900 CLA

3530 MPY

2619 MPY

2624 DVP

02/14/69

2893 CL2

4126 CLA

PAGE

2895 STO

155

2901 STO



466
467
468
469
470
471
472

476

477
478
479

480

481
482
483

484

485

1K29
1x33
1K34
1K35
1K36
2K1

2K2

P11

P12
P13
Pl4

P21

P22
P23
P24

P33

P34

FLIGHT™ PFOGFAM X--LMAGS FPX S03 (151
LM ABORT FLECTRONICS ASSEMBLY

2634
15948
1953
2912
1967
1690
in9e

1133
1306

1156
1148
1153

1136
1404

1162
1154
1159

1169
1415

1189

suB

cLa
MPR

CLA
ADD

ADD
CLA
CLA

cLa
STO

ADD
ADD
CLA

CLA
STn

ADD

1770
3106

1140
1325

1157

1173

1143
1429

1163

1179

1184

1190

CLA
MPR

CLA
CLA

STO

ADD

CLA
STO

sTO

ADD

aBD

STOD

21€5
3269

1151
1394

1313

1174

1158

1207

1180

1185

1426

MPY
MPR

ADD
ADD

ADD

STO

STO

STC

$TO

STO

CLa

3342

1152
1395

1428

1246

12C¢2

1319

1250

1203

CLA

s§7T0
STO

CLA

CLA

CL2

ADD

cLA

cLZ

02714769

3654 DVP

1201 CLZ =

1268 CLA =*

1209 STO

PAGE

3664 CLA

1206 STO

1328 CLA *

1254 CLA *

156

1265 CLA ¢

1403 ADD ¢

1414 ADD =



486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503

P43
P44
4K2
4K 3
6K5

4K 25
4K34
4K35
4K5
SUML IM
WORDS
VYOFS
4K 21
M25816
DTB
101
DLWNL

1K56

FLIGHT PROGFAM X--LMAGS FPX S03 C151
LM 2BORT ELECTPONICS ASSFMRLY
1175 CLA %= 1191 STC 1258 CLA * 1427 STO
1194 ADD 1195 STO 1210 STC 1424 ADD
3410 ADD
3409 MPR
1231 CLA
1033 CLA
2955 CLA 2958 CLA
2891 SUB
1625 CLA
4363 STO 4394 SUR
4400 SUB
1916 DVP
2552 SUB 2556 ADD 2557 DVP
4128 DVP
4129 ADD
4182 SUB
4202 SUB

725 MPR

C2/14/69

1425 STO

PAGE

157



504 2K4

505
509
510
511
512
513
514
515
516
522
523
524
525
526
527
528
529

KDT
BM13SF
B23SF
B18SF
B13VSF
B3SF
B23RSF
B13SF
ADDMS
SFLO
SDVX
SDvyY
sSDvz
MU7
SFL1
SFL2
SFL3

FLIGHT PEOGFAM X-=LMAGS FPX S03 C151

LM ABDRT ELECTRONICS ASSEMBLY

NOT UEFD

NOT USFD

3C49
2928
830
8ls
816
818
820
B24
822
598
767

714

1958
769
784

78R

CLA
MPR
CLA
CLA
CLA
CLA
CLA
CLA
CLaA
TRA
SUB

cLz

cL2
sus
sus

sus

*

2931 MPR

T16 STO #

1960 STO

1966 CLZ *

1971 CLA

2018 CLZ *

C2/14/69

PAGE

158



530
531
532
533
534
535
536
537
538
541
552
555
558
580

582

586
587

588

FLIGHT PROGFAM X--LMAGS FPX 503 Cl151
LM ABORT FLECTRONICS ASSEMBLY

TMID 4143
SFL8 801
SFLY? 811
SFL4 798
DEDASC 751
DIAK] 835
DIAK?2 NOT USFD
ORBRET 1521
SFL6 807
EX36P bbb
EX34P 642
EX37 645
THEF 1601
CLADD 4C16
RND 2316
2486
TMCLA 4146
TCLH 4360
DLSTO 4200

cLZ
sus
sus
Sus
STO

ADD

CLA
SuB
TSQ
TRA
TpA
TMI
STD

TSQ
STOs

ADD
cLA

ADD

4145 STO 4157 CLZ

3499 STO 3501 CLz 3504 STO

4024 TRA

2322 TsQ 2335 TsQ 2345 TSQ
2488 STO$

4148 SuB

C2/14/69

2352 TSQ

PAGE

2478 STOS

159

2480 STOs



589
590
591
592
596
597
598
599
600
601
602
603
6C4
605
606
607
608

609

Icier
BR1
DENARF
BRSC
FXIT]
EXIT2
EX173
EXIT4
EXITS
EXITS
EXITT
EXITH
EXIT9
EXIT1C
EXIT11
Exl’i2
FxIT13

EXIT14

FLIGHT PFOGF &M X-=-LMAGS FPX S03 C151
LM ARNRT ELCCTRONICS ASSEMBLY

2023
1925
3s5c8
3577
2266

2279

CLA
CLA
CLA
CLA
TRA
TFA
TEA

TRA

TRA
TRA
TRA
TMI
TRA
TSQ
TRA

TRA

1986 CL¢#

2444 TSQ

2445 TSQ

264565 TMI

C2/14/69

PAGE

16C



610
611
612
613
6l4
615
616
617
618
619
623
624
625
629
630
631
632

636

FXIT15
FXIT16
EXIT17
EXIT18
FX1™T19
EXiTan
EXIT21
EXIT22
25817

EXIT23
EXIT24
EXIT25
SINITC
EXIT26
EXIT27
EXIT28
STGCTR

EXIT29

FLIGHT PFOGFAM X-=-LMAGS FPX S03 (151
LM ABORT ELFCTRONICS ASSEMBLY

2636
2653
2656
2723
2748
2820
2833
2864
657
2902
2896
2913
69
2914
3048
2954
994

2971

TRA
TRA
™I
TRA
TEA
TMI
TSQ
TRA
sus
TRA
TRA
TMT
TRA
TRA
TR A
TEA
TMI

TRA

26T1 TR

2904 TRA

654 TRA

2918 TRA

C2/14/69

PAGE

161



637

€38

639

64C

641

642

643

644

645

646

647

648

655

656

657

6613

664

665

PI

EXTT3N
FX1731
EX1732
EX1t332
EX1734
EX1735
FX 1736
EX1737
cX1728
EXTT39
FX 40
CXIT4]
EXIT42
EXIT43
EX]T4b
EX1T45

EXIT&E

FLIGHT DFNGRAM X——-)L MAGS FPX 573 C151
ARDRT FLECTRONICS ASSEMBLY

LM

566

2692

3T 34

3118

3152

319n

3420

3442

&5

suUB

TEA

T A

oA

oV

1 TOA

q-:qa

TRA

TR A

TEA

TEA

LA

569 &nn

3294 TF2

3462 TMI

2H10: TRL

2144 CLE

3386 TOV

C2/14/69

PAGE

162



666
667
668
669
670
671
672
673
685
696
702
724
733
741
743
753
758

767

EXIT4T
EXIT48
EXTT40
EXITSC
EXITS51
EXITS52
EX[TS53
TMIT]
NRBLIN
UBCDEp
MODCK
HUGH
DEDAF
DEXIT
CLEARM
pp~
HET

SFTEST

FLIGHT PRDGFAM X--LMAGS FPX S03 0151
LM 2BORT ELECTRONICS ASSEMBLY

NOT

USFD

4C5C
4C73
4CB832
4110
4115
4219
4402

&6l

710

597

T20
591
€66
&67T
736
738

£68

TRA 4058
TRA
TEA
TRA
TRA
TRA 4364
TEA
T$Q 1927
TMT

TRA

TEQ T22
TRA
TRA 757
TRAS 734
TMY
™I

TRA

TRA

TRA

TSQ

7SQ

TRA

™Y

4087 TMI

4381 TRA

763 TRA

768 TMIS

4099 TMI

840 TRA

813 TRAS

C2/14/69

4135 TRA

B53 TRA

PAGE

2056 TRA

163



FLIGHT PFNREZ 2w X—=| M25S FPX S23 (151 r2/14/69 PAGE 164
LY /RNRIT SLFCTRONICS ASSEMBLY

814 SFP 777 M7 787 TM]

16 SFT 774 TMT 778 TMI 791 TM™I

818 SFV 776 ™ML 789 TMI1 8CC TM™I1

820 SF& 781 Tht

R22 SFT1 783 TMI

824 SER 785 TMT 795 TM™]

B26 SF1 R1Z TmY

| 828 SFALC AN T

83C SFG ans TMY 815 TR&S 817 TRAS 819 TRAS 821 TRAs 823 TRAS 825 TRAS
827 TRAs BZ29 TRAS

833 DIAT 67T TEQ 838 TIX$*

857 DLRC 615 TFA 864 TIXGH

BBC TVTG E74 TEA QT2 TIXs*

907 SNFT1 ErTs TER 606 TS50

911 7IERS 945 TM] 9R2 TM]

920 SOFT?2 917 TM™I 931 YFA S35 TRAES 1r2é6 "M™MI 1029 TRA 1032 TMI 1041 TRA
1048 TPA

Q26 ENCOM] Q18 TM] 1023 TMI 1035 TMI$ 1C38 TMIS

936 1w QI Tel



943
949
978
979
987
995
1002
1022
1042
1052
1058
1068
1083
1098
1123
1128
1131
1133

IR1
RSTE
RST1
IR2
1IR3
MODE
MODE1
SOFT2
LUNALI
Nav1p
XDVS
ALTUP
FLTR
FLTRA
PUPDAT
FLTRX
FLTRTM

FLTRB

FLIGHT PROGFAM X--LMAGS FPX SC3 0151
LM ABORT FLECTRDNICS ASSEMBLY

938 TMI 986
970 TIXS$* 999
NOT USED
Q40 TMI !
980 TMI
948 TRA Q85
102C TIX #
6C9 T5Q
€10 TFA
590 TRA
629 TRA 1066
€39 TRA 1087
1C73 TMm1
1115 TIX *
NOT USFD
1287 TMI$ 1431
1125 TM™I

1147 TIX *

T5Q$%

TMI

TMI

TIXS %

TIX$*

TRA

991 TMI

C2/14/69

PAGE

165



* FLIGHT PROGFAM X--LMAGS FPX $33 (151
* LM ABORT SLECTRONICS ASSEMBLY

1169 FLTRC 1181 TIX *

1200 PINIT 1198 TV

1213 FLTRD 1169 TEA

1217 RATF NOT USED

1227 FLTR= 1236 TIX %

1246 FLTOF 1262 TIX %

1265 FLTRG 1278 TIX *

1285 FLTPH 1216 TMT

1288 PANGE NDT DSEN

1289 FLTPI 1304 TIX *

1344 FLTRY 1282 TFA$ 1374 TTX$%

1387 FLTAK 1405 TIX *

1407 FLTRL 1416 TIX *

1432 LMORB2 640 TRA

1438 NRBLM 1443 TIX$%

1468 KINGK 1485 TIX *

1511 GM NOT USED

1529 DXFe} 1516 TMT

C2/14/69

PAGE

166



1541
1542
1547
1571
1578
1593
1613
1657
1665
1674
1692
1696
1752
1769
1782
1792
1804

1819

DXFRIO
DX10P
DXFRRS
ORBIT3
DXFR13
VRUP1
DXFR14
XDV
Xovi1
Xpvz
XDV2P
Qs
GDLAW3
GDLAW4
STEEFR
STEER]
Q7

STEERS

FLIGHT PFROGFAM X--LMAGS FPX S03 0151

LM 2BORT ELSCTRONICS ASSEMBLY

NOT USFD

NOT USFD

NOT USED

537

1566

1589
1598

551
1513
1659
1662
1680

646
1769

2040

1784
1673

1809

TRA

TIX *

TIX$*
TIXs*
TRAS
T™MI
TMY
™1
TRA
TRA
TIX *

TRA

T™™I
TRA

™I

576
2075
1670

1693

1733

1787

1883

TRAS
TRA
TIX$*

TIX$%

TIXS*

TMI

TRA

2178 TMI

1694 TRA

18C1 TIxs*

02/14/69

PAGE
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1845
1846
1862
1868
1873
1884
1887
1898
1911
1925
193¢
1932
1943
1958
1975
1981
2007

2017

FLIGHT PEDGEAY Y=o M£GS FPX §33 C15]
*RA2T FLECTRONICS ASSEMRLY

L4

IPLT
SRR
STEERZ
STRELL
ouT1
ouT
OVFL™
nsP1
DspP2CP
EXEC2
EXECM
EXFCML
caL NO™ USFD
INCMUT
EXECA
NEWDD
EXEL3

MABE®

n17
1012
1854
1882
1R 84

1873

&4 T

27C6

1942
1934
1629
19q2

2rn9

~cas
ST

N1

TIXE*

TEAS

-mr

TED 1760 TS8R 179 T5¢C

TFA 752 TF&

-oa
TRA 1697 TMI 1994 TMI 1699 TRA

~RA 2025 ToA

M1
™1 1940 TMT 1973 T™I 2011 T™I
TMT

M1

TMI 2913 TMI

C2/14/€9

2022 TRA

PAGE
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2196
2197

2198

EXECM?2
EXECH
FDAT]
LL3DOT
NORTON
RRT
EX33p
EX35
EX33PP
CSICDH
cs1
CDH2
CDH32
CDH
TB17
6B17
517

4B17

FLIGHT PFOGRAM X--LMAGS FPX SO03 0151
LM ABORT ELFECTRONICS ASSEMBLY

NOT USFD

1931
1936
612
1766
1823
T4C
€41
556
553

2rc61

2189
1653
2101
779
782
T77

773

™I
™I
TRA
TEAS
TEAS
TMI
TRA
™T
TMIS

T™MI

TRA
TRA

™!

2024

1768

1541

557

2C68

1655

809
799
4294

794

TMI

T™I

TSQ

TRAS

™1

TRAS

SuB
SuB
suB

SUB

1577 TsQ

€43 TRA

3824 CLA =

4321 SUB

803 sus 4243 LDQ

02/14/69

4326 DVP

PAGE
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2199
2200
2201

2202

2203
2204
2205
2206
2207
2208
2209
2210
2211

3817
2817

1B17

ZERD

2B3
583
6B3
1B4
1B5
1B6
189
1811

1812

FLIGHT PROGFAM X--LMAGS FPX S03 0151
LM ABORT ELECTRONICS ASSFMBLY

NOT USED

805
792
63
1193
1991
3282
4119
4352
911
2664
3181
3343
3659
3775

1514

2029
1774
1112
2306

583

1060

SUB
suB
SuUB
ADD
sus
ADD
cLA
suB
CLA
LDQ
LDQ
LDQ
LDQ
LeQ

ADD

CLA
MPY
sus
ADD
ADD
SuB

ADD

3759
3284
71
1215
1995
3286
4133
4369
922
2711
3194
3430
3665
3926

20C1

2100
2124

3464

1989
750

2505

ADD
sSus
ADD
sus
sus
sus
SuB
sus
CLA
LDQ
LDQ
LDQ
LDQ
LoQ

SuUB

ADD
MPY

ADD

SUR
CLA
ADD

4312
3707

633
1286
1967
3488
4144
4383
1795
2988
3202
3435
3670
3965

2819

2116
2291

3564

2388
2714

2923

MPR
sus
ADD
sus
suB
ADD
ADD
sue
LDQ
LoQ
LDQ
LDQ
LDQ
CLA

sus

MPR
ADD

CLA

ADD
ADD

ADD

4329
4314

172
1661
2458
3496
4198
4398

2604
2997
321¢
3535
3676
4027

4189

2935

3498

ADD
DVP

su8
Sus
ADD
ADD
ADD
ADD

LDQ
LpQ
LDQ
LDQ
LDQ
CLA

CLA

ADD

CLA

02/14/69

4354
4336

1150
1805
2696
357C
4263
4404

2608
3050
3219
3549
3683
4C3s8

CLA
ADD

ADD
sus
ADD
ADD
SuUB
sus

LDQ
LDQ
LDQ
CLA
LbQ
L0Q

4355

1161
1811
2894
3801
4265

2623
3163
3266
3559
3720
4064

PAGE

ove

ADD
sus
ADD
ADD
CLA

LDQ
LDQ
LDQ
CLA
LDQ
CLA

170

1183
1959
3010
4042
4302

2657
3172
3302
3621
3736
4127

ADD
ADD
ADD
ADD
ADD

LDQ
LoQ
LDQ
LDQ
LDQ
LOQ



2212 1813
2213 1B14

2214 8B17

2215 SIXTH

2216 2PIB3

2217 1K25

2218 3P1D4

2219 PID?2

2220 PID4

2221 K173
2222 K172
2223 K171
2224 K17¢

2225 PMAX

2226 K183

2227 K182

FLIGHT PFOGFAM X--LMAGS FPX S23 C151
LM PBORT ELECTRONICS ASSEMBLY

2439
2214
3821

1719
4335

568
2987

NOT USFD
2103
3R67
3922
3877
3878
3880
2225
826
2718
3806
3932

3233

ADD
cQuU
CLA

CLA
DvP

Sue
CLA

MPY
CLA
CLA
MPR
£DD
ADD
FQU
CLA
cLA
cLA

MPR

ADD

4071

4224
4341

572
3860

31949

3887

4186

2882 |

1224
3230
4121

sue

CLA
suB

SuUB
ADD

CLA

ADD

CLA

CLA

apD
CLa

4074

4311
4344

1453
3864

3891

4223

17sC
3313

ADD

ADD
ADD

ADD
sug

ADD

LbQ

CLe
cLA

4320

2217
3946

3895

4254

1846
3393

ADD

EQU
CLA

SusB

ADD

CLaA
ADD

02/14/69

4322 MPR

2753 MPR

4290 ADD

1891 CLA
3418 CLA

PAGE

4330 SuB

2760 MPR

4317 Sus

1919 CLA
3540 CLA

171

4334 MPY

2767 MPR

4318 SUB

2554 CLA
3656 ADD



2228 K181
2229 K18¢C
2230 SHDUM

2231 MS

2232 NMAX
2233 49817
2234 108B17
2235 BCODL
2236 TRNSFR
2237 BACK
2238 TMOUT
2239 CLAFR
2240 CLATEN
2241 TRACOM
2242 STOCOM
2243 DUMCLA

2247 DELAY

3935 ADD
3938 ADD
3822 ADD
519 A0DD
2709 LDQ
4246 LDQ
1893 CLA
771 SUB
775 sus
4039 Dve
2521 LDQ
3450 CLA
4151 CLA

‘59 sSus
3456 SUB
348C ADD
1981 CLA
4015 ADD

614 TRA

934
2960
4288
3315
3574

786

2574

3452

4362

3466

662

FLIGHT PROGFAM X-~LMAGS FPX S03 €151
LM ABOFT ELECTRONICS ASSEMBLY

CLa
CLA
ADD
cLA
SUR

SuB

CLA

CLA

CLA

ADD

TRA

2241 EQU
3C07 suB
4357 CLA

766 suUB

1638 TM™MI

2449 CLA
3440 CLA

1993 SuUB

1978 TRA

02/14/69

2467 CLA
3547 CLA

4044 MPY

2031 TRA

PAGE

2514 CLA
3798 SuB

3575 TMI

172

2547 LDQ
4084 CLA

3579 TRA



2261

2266
2269
2283
2296
2308
2313
2356
2358
2385
2388
2389
2402
2426
2428
2451
2472

2483

182

EX1
ovs
GYCOM

M181

EX9
LR1

HRC

FLIGHT PROGRAM X-—-LMAGS FPX S03 0151
LM ABORT ELECTRONICS ASSEMBLY

2203 ©=Qu 2242 FQuU 2582 ADD
4217 SUB

596 TRAS

2278 TIX *

704 TMIS$ 708 TMIS 718 TRAS
573 MPY 2157 MPR

521 TRAS
2481 TRA 25C2 TRA

599 TRAS
2382 TIX *
2398 TIX * 2509 TRAS
2477 CLA
2479 CLA

692 TRAS 2814 TRAS

603 TRAS

603 TRA 2443 TIX$*

a03 TPAS

2311 ™M1

23¢9 Tov

2743 CLA

729 TRAS

02/14/69

3149 ADD

2307 TIX *

PAGE

3427 ADD

173

3767 SUB



2495
2504
2505
2506
2512
2521
2522
2530
2544
2569
2579
2639
2653
2671
2708
2722
2726

2751

MRC1
HRINT
RND2
SHFT2
AHE
AHE1
ATTERR
EYEZ
EROUT
RST
LUNAL
FDAT
EX16
EX17
FDAIL
SPULSE
NOC

EADICS

FLIGHT PROGEAM X--LMAGS FPX S03 (€151
LM ABORT ELECTRONICS ASSEMBLY

2484
2386
2485
2487
635
607
1946
2576
608
978
919
925
611
2037
2641
2702
613

1945

TMI
™I

CLA

cLA

TRA 942 TRA 988 TMI!
TRA 2513 TMI

TSQ

TPA

TPA$S 1021 TRA 2236 TRA
TRA

™I

TRA

TRAS

TFAS

TSQ 2651 TS0 2662 TSQ
™I 27C5 TRAS

TRA 2739 TIixsx

TsQ 2808 TSQ

997 TMI

2560 TIXs=*

266% TSQ

c2/14/69

2681 TSQ

PAGE

2690 TSQ

174



* FLIGHT PROGRAM X--LMAGS FPX S03 0151 _ 02/714/69 PAGE 175

* LM ABORT ELECTRONICS ASSEMBLY
2757 1284 1754 MPY 22C5 EQuU
2784 181 689 CLA 1099 MPY 1231 MPY 1455 MPY 1771 MPY 1815 MPY 2109 MPR
2131 MpPY 2243 EQU 3098 Sus 3112 ADD 3412 ADD 3704 ADD 3734 SUB
4130 ADD 4310 SUB 4377 CLA .
2805 ZNOC ! T06 TMI

2808 IMUDC NOT USED

m— 2818 IC1 589 TRA 876 TRAS
| 2835 1C2 NOT USED
2847 RVCOMP 2838 TMI
2857 1C3 NOT USFD
2867 CSMPV 875 TSQ 2970 TSQ
2882 NAV NOT USED
2897 NAV1 1653 TMI 2883 TMI
2905 NAV2 623 TRA 2892 TMI$
| 2915 NAV3 622 TRA 624 TRA
2919 NAV4 1067 TRA 2952 TIXS$*
| 2954 £x28 631 Tras

2966 DORBPAR NOT USFD

2971 EX2¢ 636 TRAS



2692
3C12
3038
3048

3055

EX3r
BR2FX
GRAV
Ex27
GRAV1
783
LMORB
LMORRB]
CSMT1
XORBV1
EX33
XORBV2
EX34
PITFR1
DELP
PITFR?2
PITFR3

TBRAKFE

FLIGHT PRDGRAM X=={MAGS FPX 503 0151
LM 230RT ELFCTRONICS ASSEMBLY

NOT USFED

NOT USED

£38

2998

2857

630

TeAS
™Y
TsQ
TPAS
TIX *

Apn

~ovs
M
TIX *
TMIS
TIX %
TRAS
T.M[
™™
TMI

TMIs

arcs TRA

2953 TSQ

2012 sSuB

3120 TRA

3323 ™I

4374 CLA

C2/14/69

PAGE
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3363 EX36
3366 IMPRK1
3407 GDLAW
3424 LUNAYZ
3446 INIT
3460 GSESPR
3468 WRDLP
3486 RETURN

3495 TIMERA

FLIGHT PROGFAM X--LMAGS FPX S03 0151
LM ABORT FLECTRONICS ASSEMBLY

2085 TRAS

3385 TIX =

2185 TRA

1996 TMI

3306 DLY

2699 TMI

3485 TRA
35 TRA 2237 TRA

616 TRA 2962 TSQ

3500

3514
3524
3542
3556
3565
3569

3583

EXEC

DSPLY
DSPLY1
DSPLYZ
DSPLY3
DSPLY4
EXEC1

CRSPRD

671
1436
2043
3c26
1901
1910
3523
1921
3517

628

1486

TRAS
TSQ
TSQ
TSQ
TRA
TRA
TRAS
TRAS
TRA
TRAS

TSQ

672
1463
2045
3125

660

1488

TRAS
TSQ
TSQ
TSQ

TMI $
TSQ

1Ce8 TSQ
1507 TsQ
2C74 TSQ
3186 TSQ

1580 7S¢

1121 7s5Q
1570 TSQ
2086 TSQ
3337 TRAS

2980 TSOQ

02/14/69

1127 TSQ
1612 TSQ
2171 TSQ
3338 TSQ

3153 TSQ

PAGE

1128 TSQ
1778 TSQ
2855 TSQ
3396 TSQ

177

1340 TSQ
1844 TSQ
3012 TSQ



3609
3630
3636
3649
3662
3690
3696
3741
3759
3783
3787
38C4
3806
31812
3824
3829
3839

3854

NORMY
ORBPM
ORBPM1
EX44
EX45
ELPPD
FLPRD]
ELPRD2
ELPRD3
DPSQ
DPSQ1
DPSQ2
DPSQ3
NORM
NDRM1
DPVMAG
DPTSB

EXIT

FLIGHT PROGRAM X--LMAGS FPX S03 (151
LM ABORT SLFCTYRONICS ASSEMBLY

1487
1444
3648

663

664
2044
3779
3757
37C8
3830
3804
3797
3790
3831
3818
1C88
2836

1889

TSQ
TSQ
TIX *
TRAS
TRAS
TSQ
TRA
TIX *
™I
TSQ
TIX %
TRA
T™]
TSQ
TOV
TSQ
TSQ

TRA

1567 TSOQ

1571 TSQ

2839 TSQ

1671 TSQ
3017 TsQ

1894 TRA

1591 TSQ

2831 TSQ

3019 TsQ

2151 TsQ

2878 TRA

2050 TsQ

2986 TSQ

3124 TSQ

2183 Ts5Q

3491 TRA

02714769

2981 TsQ

3032 TSQ

4164 TRA

PAGE

3043 T3Q

3387 TSQ

4405 TMI

178

3133 TSQ

3422 TsQ

4409 TOV



3861
3872
3887
3902
3926
3949

3961

3978
3981
3990
4014
4025
4028
4032
4044
4051

4059

SICOF
SICD2
SICOo1
ARCTAE
ARCTAL
ARCTA2
SQRTF

SORT1
KSR
ABVFt
ADOUT
ROR
souT
EX48
pouT
oCcTo

RMF

FLIGHT PROGRAM X--LMAGS FPX S03 0151
LM ABDRT ELECTRONICS ASSEMBLY

NOT™ USED

2754
224C
3870

564
3956
3919
1623
311C
3617
3985

3976

76C
581
4120
665
4122
4031

754

T5Q
EQU
™I
T5Q
TRA
M
TSQ
TSQ
TSQ
TIX

ADD

TRA
TRA

TRA

TEAS

TRA
™Y

T™MI

2761

3885

1451

1849
3150
3650

2058

T56 TMIS

TSQ

TSQ
TSQ
TSQ

TRA

2T€8

389C

1505

1866
3232
3668

TSQ

TRAS

TSQ

TSQ
TSQ
TSQ

3697

3894

1602

2168
3270
3834

Ts5Q

TMIS

TSQ

TSQ
TSQ
TsSQ

02/14/69 PAGE
3897 TRAS
3252 TsQ 4009 TSQ
2583 TsQ 2649 TSQ
3346 TSQ 3390 TSQ

179

3085 TSQ
3428 TSQ



4084
4098
4l1cC
4112
4119
4121
4126
4139
4157
4168
4189
4192
4212
4226
4229

4235

4348

NOTDD
DDIN
EX50
STDD
SNS
MAX
AT1
T™ME
TMIE2
PGNSDE
PGNSD2
PGNSD1
TEST
1K7
1084

3B3

183

FLTIGHT PFDGFAM X--LMAGS FPX S23 C151
LM 2BNRT FLECTRONICS ASSEMBLY

770

R32

669

4097

4026

4043

841

601

674

600

4195

602

1845

2272

66

678
1933

705
1007

™I 793 TMI 797 T™MI
TFA

TRAS

TEA 4118 TRA
™I

TOV

TIX *

TEA

TSQ

TRA

™I

TRAS 4179 TMI
oA

SUB 2284 SUR

CLA 2204 FQU 4103 MPY

SuB 703 Sus g08 SUB
SuUB 2014 CLA 2060 SuB
SuB TC7 SuB 709 sue
sus 1025 Susg 1027 SuUB

802 TMI

1111 MPR
2967 SuB

916 SUB
1124 ADD

02/14/69

8CB TMI

1118 MPR
4372 SUB

918 sSuB
1663 CLA

PAGE

812 TMI

1512 ADD
4406 CLA

996 SUB
1712 MPY

180

1600 SuB

998 SuB
1788 CLA



4357
4366
4382
4388
4403

4406
4409

4414
4415
4416

4417

4418
4419
4420
4421

4422

SETFG
CKSUM
COREX
MEMSUM
ACCUM

ERRQOR

OVFLW

DLREG
DISCL!I
D1sSC21

DED2

SIALO
COALD
SIBEOD
COBED

SIGAD

FLIGHT PROGRAM X-—-LMAGS FPX S03 C151
LM 2BOPT ELECTRONICS ASSEMBLY

1935
4386

4408
4213
4370
4366
4258

4231
4279

4227
4350

4175
2456
2695

T44
4078

2682
2691
2642
2652

2663

SUB
CLA

TRA
™I
TMI
TSQ
TsQ

Tov
TIX

TSQ
TsQ

INP
INP
INP

INP
INP

ouT
ouT
nuT
ouT

our

1937

4887
4401
4295

4234
4315

4238
4356

4140

3448
4089

sue

TRAS
TMI $
TS0

TRA
TOV

TS50
TSQ

INP

INP
INP

1939

4298

4245
4403

4242

4172

4020
4106

suB

TSQ

TOoV
TMI

TSQ

INP

auT
INP

2003

4305

4253
4410

4291

sus

TsQ

TRA
TRA

TSQ

ouT

C2/14/69

2008 ADD

4353 TSQ

4255 TMI

4338 TS5Q

4045 QUT

PAGE

2147 MPY

4256 TOV

4340 TSQ

4054 0OUT

181

4215 SUB

4268 TOV

4342 TSQ

4068 INP



FLIGHT PRDGRAM X--LMAGS FPX S03 0151
LM ABORY ELECTRONICS ASSEMBLY

2670
2561
2563
2565
4150
4021

4C60

ouT
ouT
our
ouT
ouT
our

our

4029 DUT

4069 0OUT

4C46 DOUT

4079 CuT

4055 OUuT

409C OUT

02/14/69

4102 ouT

PAGE
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* FLIGHT PROGRAM X--LMAGS FPX S03 €151 c2/14/69 PAGE 183
* LM ABORT ELECTRONICS ASSEMBLY

NO BAD CONSTANTS OR ILLEGAL ALARM CONDITIONS

LM PROGRAM HEADER=% FLIGHT PROGRAM X--LMAGS FPX S03 C151 02/14/69
DECK LABEL=0151
CHECKSUM=37T7372002647

NO GO CARD FOUND



