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290.

?.°1.
292.
793.
794.
795.
296.
797.

6* 1 2
DELRP
QA
18J
RR
READP
ENTERP
HGLDP
CLEftRP
HMF
*
RMF
DD
CMF
A11T
A12T
A13T
ADST
A31T
A3?T
A33T
H
RX
RY
R?
OL
FONS10
RCX
RCY
RCZ
RF
DVX
DVY
DV7
TA2
DAX
DAY

OFC
OF:
DEC
DFC
0CC
DEC
OF:
TEC
DE:
DE:

DEC
OF:
D^:
DF:
DE:
OFC
DF:
DE:
DE:
3EC
DF:
DE"
OE:
DE:
DEC
FOU
3FC
DEC
OE:
OF:
DEC
DEC
DE:
DE:
DEC
DE:

9.3884
3873
OB73
OB2?
OB22
n
o
0
0
0
START
0
0
0
1.B1
0
0
0
o
0
1.81
0823
OB?3
0
0
OB23
OL
OB73
0
r>

DB23
OBI
3
0-
OB1
OB-6
0

R S W P A D A R AT IP Tl FT. AT 22
DIFF. ALT . AT T I G ( C $ I - C D H J
LM APOFHCUS A L T T T J D E
MFASUPFD R A D A R R A N G E
COMPUTED RANGE

3F TELEMETRY LIST
READOUT MODE FLAG
DEDA DATA
CLEAR MODF FLAG
TM DIR COSINES.

DFDA ADDRESS

ALTITUDE
LM POSITION

LH PERICYNTHI3M
ENG ON4-S10 F3R TM
CSH PRFSF.NT

PREDICTED BURNOUT ALT.
BODY DELTA V5
THIS CYCL*.

ABS TTMF LS.
DF.LTA ALPHAS.
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17
17
10
10
11
1 1
12
1 2
13
1.3
1 4
14
1 5
15
16
16
17
17
20
20
21

21
22
22
23

23
24
24
25
25
26
2*

27
27

14
15
16
17

16
17
16
17
16
17
16
17
16
17
16
17

16

17
00
01
00

01
00
01
00

01
00
01

00
01
00
01

00
01

0356
0357
0360
0361
^362
0363
036A
0365
0366
0367
0370
0371
037?
0373
0374
0375
0376
0377
04^0
0401
0402

0407

0404
0405
0406

0407
0410
0411

0412
0413
0414
0415

041 6
0417

oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
000000
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oonnoo
oooooo
oooooo
000030
377776

0402
oooooo
oooooo
oooooo
oooooo

000000
oooooo
oooooo
oooooo
oooooo
oooooo
000000

0415
oooooo
oooooo

299.
2̂ 9.
300,
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312.
313.
314.
315.
316.
317.
318.
319.
320.
321.
3??.

323.
324.
3?5.
326.
327.
328.
32^.
330.
331.
•*32.
333.
334.

DA7
TBO
VX
VY
VZ
MU3S12
vex
VCY
VCZ
HOOT
VG
VF
TAO
TIG
A11BO
A12BO
A13BD
TA1
SO
OTSC1C
Q10FOA
OEIH
OLTELF
V01X
V01Y
V01Z
*
OFL6
S10
Sll
S12
S13
S14
S15
ROOTS
S16
S17

DF:
DF:
DF:
OE:
DE:
OF:
DF:
OE:
OF:
OF:
DE:
DE:
OE:
DE:
DEC
DF:
OE:
oc:
DE:
OE:
DEC
FOJ
DF:
OF:
DE:
DE:

DF:
OF:
DE:
DC:
OE:
DF:
OF:
EO'J
OF:
DF:

0
OB9
OB13
o
0

0
OB13
0
0
OB13
OB13
3B13
OB18
OB18
OBI
0
0
OB 18
n
0
8338500823
01DEDA
OB23
OBI3
0 J
0
HMD OF TELEMETRY
0 '
0
0
0
0
0
0
S15
0
o

TIME TO BURMQLJT.
LM VFL1CITY

MU8/S12 FOR TF
CSM PPFSENT VELOCITY

PATE
TO SAIN

COH

ALTITUDE
VELOCITY
TRANSFER
TIME FROM CSI TO
ABSOLUTE TIMF OF
CMD XB POINTING DIR

ABS TIMF MS.
AGS FUNCTION
DISCRETE WO 1-TRJF STATE
TRANS ORBIT PFRICYN ALT
OIFF. ALT. APTFR :OH(CSI-:OH|
OL F0° TELF AND DEDA
40MS VFL ACCUMULATION

LIST
C A L I B R A T E I.C- FLAG
GUIOANC? MTOF
AUTO RAOAR SWITCH
TEST STATUS
STORE LUNAR AZU^JTH
NAVIGATION INITIALIZE
RADAR GIMBAL NULL
R. R. STORED AT RAOAR INPUT
COH APSIDAL SELECTION
RAOAR FILTER IMIT. SWITCH



*
*

20
20
21
ZI
22
22
23

23

24
24
25
25
?ft
?ft

27
?7
20
20
21
21
22
??
?*
23
?^
74

26
25
2 A
26
27
27

FLIGHT PROGRAM 8 — LV AGS FPS so3 4039
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^2
03
02
03
02
03
0?

03

r>2
03
02
03
02
03

02

03
04
OS
0^
OS
04
OS
04
05
04
OS
04
OS
04
OS
04
os

0420
0421
0422
0423
0424
0425
0426

0427

0430
0431
0432
0433
0434
043 S

0436
0437
0440
0441
0442
0443
0444
044S
0446
0447
0450
0451

0452
0453
0454
0455
0456
04R7

000000
oooooo
000000
oooooo
oooooo
OOOOQO
oooooo

04-?4

0425
0426

003000

000000
OOOOOO
oooooo
oooooo
oooooo
000000

0435
OOOOOO
oooooo
oooooo
001750
oooooo
oooooo
DOOOOO
oooooo
000066
000363
oooooo
oooooo
oooooo
000040
002140
ooonao
031000
027*57

335.
336.
^37.
33B.
339.
340.
341.
347.
343.
344.
345.
346.
347.
348.
349.
350.
351.
352.
353.
354.
3*5.
356.
357.
3^R.
359.
360.
36],

362.
363.
364.
365.
366.
367.
368.
369.
370.
371.

VEX
VEY
VFZ
RFDOT
vox
VOY
V07
I
J
K
VH
*
VIX
VIY
VI?
V
TP
T
R8
T8
PDOTMl

RROOT
1000D
TI
DPDOUT
PDOUT
TCSM
4K25
2K1R
2BJ1
28J2
23J3
2K20
4K26
DDE
6K4
6K2

DE:
DE:
DE:
OF:
DE:
DEC
DEC
EQU
FOU
EOU
D^Z

DE:
DEC
DEC
DEC
DE:
DE:
FOU
DEC
DE:
DEC
DE:
DE:
DE:
DE:
DE:
DEC
DE:
DF:
DE:
DF:
DEC
DE:
DE:
DE:
DE:

OBl^
0
0
OB13
OB13
0
0
vox
VOY
V07
OR13
V?X,VIY,VIZ ARE
0813
0
0
0813
OB13
OB13
T
OB 13
OB13
0313
1300817
OB13
0313
9B13
3B13
3.402813
15.B13
OB13
cmi3
OB13
2.B13
73.0813
0
.1E3B10
.1E9B30

1?/18/?0 PAGE 10

CSM

PRED
AIT RATE

EPOCH VEL VECTOR

INDEX
INDEX

MXM INDEX
LM HORI7HNTAL VEL

SHARED WITH RP FILTER
ELLIPSE PRED VFL 3JTPJT

LM TOTS! VELOCITY
TRIAL XFP ORB TI^F. r
TIME TO RENOEZ.
RE SAVED FQf? ORBIT INSFRT.
TA-TF.
DISPLAY »OS RATF(-l)
RANGP RATE
RANGE MARK COUNTED INCREMENT
PREDICTION TIME/PR FILTER
DISPLAY POS RATE INCREMENT
DSP POS RATE CONV TO EPS ST 13
CSM PERIOD (SEC)
ENG CUTOFF COMP
PARITIAL DERIV PR3TECT1R.
DELTA V QOWNRANGF
DELTA v CROSSRANGF
DELTA V RADIAL
CONVERGENCE CHECK.
VG THRESHOLD
DEDA DATA RECEIVED FLAG
INITIAL VALJE OF P33 AND P44
INIT VALUE OF Pll fP22



*
*

70
70
71

21
7.2
7?
23
73
74
74
25
75
76
76
27
77
20
70
71
71
7?
7?
23
23
24
24
25
25
76
76
77
77
20
70
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H6
07
06

07
06
07
06
07
06
07
06
07
06
07
06
07
10
11
in
11
10
11
10
11
10
11
10
11
10
11
10
11
12
13

0460
^461
046?

0463
04.64
04ft5
0466
0467
0470
0471
047?
0473
0474
0475
0476
0477
0500
0501
050?
0503
0504
050<;

0506
0507
0510
0511
051?
0513
05]4
0515
0516
0517

05?0
0521

oooooo
oooooo
oooooo

0460
0461
046?

OOOOOO
001440
000470
000360
oooooo
oooooo
OOOOOO
oooooo
406000
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
017000
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
411500
OOOOOO
oooooo

372.
373.
374.
375.
376.
377.
378.
379.
380.
381.
337.
383.
384.
3B5.
386.
387.
388.
389.
390.
391.
397,
393.
394.
^95.
396.
397.
398.
399,

400.
4^1.
402.
403.
404.
405,
406.

407.
408.

V5X
V5Y
V5Z
TR4
T^6
TR5

VHA
27J
23J
5K26
PA^T
vox
VDY
VD7
4K27
VSMGX
VSMGY
VS^GZ
RADOT
OELVGX
DFLVGY
OELVG7
17J
RD300T*

DEC
IF:
DE:
EQM
EQU
Enu
OE:
OE:
DF:
OF:
OF:
OF:
DF:
DE:
OF:
DEC
OE:
OE:
OEC
OF:
DFC
DEC
DE:
OF:

YD3DOT*OFC
4K12
S507
DAXRFM
DAYREM
OAZRFM
Cl
WBX
WBY
WBZ
6K14
TE1
TL1

DEC
DEC
OF:
DE:
DFC
OF:
DE:
^E:
OE:
OF:
OF:
OF:

DR13
0
0
V5X
V5Y
V5Z
DB13
50B13
19.5B13
15*13
OB14
0613
0
0
-8000.3813
OB13
0
o
ORL3
OB 13 /
0 '
0
OB13
OB-2
?8-7
5R7
OB3
OB-13
0
0
OBI
"<B1
0
0
-1 5768814
DRIB
OB18

17/1B/70 PAGE 11

TPI-PPCQICTFD V AT TPl T I M E

NO. QF COL IN M A T R I X A
NO. OF ROWS IN MATRIX 3
NO. OF ROWS IN MATRIX a

PITCH STEERING ALT RATF THRESH
RFOOT LOWfP LIMIT
PSF'JDO ATT HOLD IN STEER
PARTIAL OFPIVATItfF
VD1 AT NAV UPOATf

OVERFLOW PROTECTION
V01 CUTOFF

VD1X

PREO. ROOT
THRUST VEL

AT T IG
Tl GAIN

RANGE R A T F IMPJT
DESIRED R A D I A L JERK
DESIRED nUT-OF-PLAMF JFRK
ACCEL THRESH IN O.I. STEER
A C O STEEP SEL OF .PT on
T N C P E . GVPH INPUT REMAINDERS

RFNOFZ ANGLE COSINE.
UNIT VECTOR FOR
GUIDANCE STEERING

RAOAo RANGF RATF NULL
CSM EPOCH TIME MS.
LEM EPOCH TIME MS.
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21
21
22
22
23
23
24
24
25
25
26
26
27
27
20
20
21
21
77
2?
23
23
24
24
25
25
26
26
77
27
20
20
21
21
7?.

22

12
13
12
13
12
13
17
13
12
13
12
13
12
13
14
15
14
15
14
15
14
15
14

15
14
15
14
15
14
1^
16
17
16
17
16

17

0527
0523
0574
0575
0576
0577
05?0
0531
0537
0533
0534
0535
0536
0537
0540
0541
054?
0543
0544
0545
0546
0547
O^n

0551
0557

0553
0554
0*55
0556
0557
0^60
0561
0^67
0563
0564

0565

676356
oooooo
oooooo
oooooo
273400
002400
OOOOOO
OOOOOO
oooooo
oooooo
314637
314632
314632
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
003000
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
203045
003000
012173
oooooo
oooooo
000034

0001 no

400.
410.
411.

412.
413.
414.
415.
416.
417.
418.
41^.
420.
471 .
422.
423.
424.
425.
426.
477.
478.
429.
430.
431.
432.
433.
434.
435.
436.
437.
43R.
439.
440.
441.
447.
443.
444.
445.

6K6
5K20
TE2
TL2
2K11
4K6
DAXA
OAYA
DA 7 A
DISCI
1K18
1K20
1K?2
1K14
1K19
1K21
1K23
DSPSC
IK!
1K6
1KH
DDEL
1K3
1KB
1KL3
HRF
A31S
A32S
A33S
4K4
5K14
5K16
DLW^
DEL32
6KB
ft
6K9

IE:
DF:
DFC
DE:
DEC
DF:
DEC
DEC
IE:
DEC
DF:
DE:
DEC
DEC
DE:
DFC
DF:
DF:
DF:
DEC
DE:
DF:
DF:
OEC
DE:
DF:
DF:
DF:
DFC
DEC

*OF. :
*DE:
DE:
DE:
IE:
DE:

-.OOlB-8
35-2
0
3
6000B13
BO.B13
08-6
0
0
0
.003125B-8
.0031258-8
.3031755-8
OB-14
OBI
081
OBI
n

03-13
0
0
OBO
OB-7
0
3
0
OBI
0
0
.004B-7
OB-2
.01B-2
0
0
.22810

.3029F-48-

Y-VFLHCITY FILTER
R0300T L3WER LIMIT
CSM EPOCH TIME LS.
LEW EPOCH TIME LS.
VF IF OVERFLOW
RFOOT LJPPFR LI^IT
ALIGN INCREMENTS

WORD
ACCEL SCALE FACTO?

X-AXIS MASS
ACCFL BIAS

JNBAL COMP

DISPLAY SHIFT C3JNTER.
GYRO BIAS
COMPENSATIONS

LUNAR ALIGN CORRECTION
GYRn SCALE
COMPENSATIONS

HIGH RATE FLAG.
RADAR NULL DIR

FACTOR IN RFDnT(1I)
RD30HT UPPER LIMIT
YD300T UPPER LIMIT
DOWNLINK WORD COUNTER
DOWNLINK INITIALIZE FLAG
RANGE RATE ERROR ^/ARIANCF
I ADDS OF 6KS MUST FNO IN 4)
VARIANCE OF RADAR ANGULAR



)
*
*

23
23
24
24
?5

25
76
26
77
77
30
30
31
31
32
3?
33

33
34

34
35
35
36
36
37
37
30
30
31

31
32
32
33
33
34
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16
17
16
17
16
17
16
17
16
17
00
01
00
01
00

01
no

01
00

01
00
01
00

01
00
01
02
03
02
03
02
03
07
03
07

0566
0567
0570
0571
057?
05^3
0574-
0575
0576
0577
0600
0601

0602
0603
0604
0605
C606

0607
0610

0611
^61?
0613
0614
0615
0616
0617
06^0
0621
06??
0623
0674
06?5
0626
0627
0630

005754
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
oooooo
144420
464077
OOOOOA
OOOOOO
oooooo
oooooo
00")000
003775
oonooo

0606
377777
oooooo,.

0610
765605
OGOODO
000017
oooooo
oooooo
000005
000276
000005
oooooo
000076
oooooo
031463
000071
561111
26213?
377443

446.
447.
443.
449.
450.
451.
457.
453.
454.
455.
456.
457.
458.
45̂ .
460.
461.
462.
463.
464.
465.
466.
467.
468.
469.
470.
471.
472.
473.
474.
47S.
476.
477.
478.
479.
480.
481 .
4R2.

6K10
OSPFl
ID1F
DEL31
FLAGT
FLAG1
OEL2
OFl^
"I
6K13
DVGVX
DVGXY
DVGX?
DEL20
DEL21
2J
DEL42
DEL45
K55
MU3

DE:
DE:
DEC
DE:
DEC
OF:
O:T
DCT
DEC
DE:
DE:
DEC
DEC
DF:
HCT
DEC
OCT
FDU
O:T
DEC

R03DTL*EOU
5K17
MU6
1K37
MU8
MU10
1K9
1K30
2K17
MU1Q
4K23
$673
1K4
1K24
1K26
1K27
1K78

*DEC
DE:
DEC
DE:
DE:
DE:
DE:
DE:
nc:
DF:
DF:
DE:
DEC
DEC
DE:
OE:

.625F7B73
0
0
0
n
0
0
0
3.14159266B3
-1.59286B1
OB13
0
0
0
0
1.997037
o

DEL42
377777
n
MU3
-.01B-?
0
15.B17
0
0
5.0B17
15D.B17
5.B17
0
67.0B17
OB3
.130
.87E-3B1
-. 147B57E3B8
.435E-IB-4
1 07.78396B7

RANGE FRRHR
DISPLAY Ft*
DOWNLINK ID
DOWNLINK IN
MEMORY TEST
73MS BRANCH
STAGED FLAG
ATTHLD LOCK

RADAR RANGE
VEL TO GAIN

LOGIC FLAG
LUNAR SURFA
COTAN OF DE
LUNAR ALINC

RR RANGE/RA
S.F. FOR HD
P-ITFR COUN
PD3DOT LOWE
YD3DOT LOWE
STAGING COU
ACCEL CAL D
ULLAGE COUN
MINOR CYCLE
ULLAGE COUN
GYRO CALIBR
NQ OF P-ITF
MARK COUNTF
STAGING TIM
EX SFLFCTin
DISPLAY INT
SINGULARITY
NEG INV OF
ALIGN CONST
ALIGN CONST

13

V A R I A N C E

RECEIVED
'!.JT COMPLETE

CONTROL
i

FLAG.

RATE TT FP$ AT 13
IN EXT DELTA V

FDR FNG CONTROL
CE FLftS.
SIRFD L3S AT T»I
COMPLETE ^LAG.

NGE RT. UPDATE FLA3
OT DISPLAY
TER.
R LIMIT
R LIMIT
NTER.
URATION
TER.

COUNTER
TFP LIMIT
ATE DJRATI1N
R A T I Q M S - 3
R
E DELAY
N IN G. S

INTERPOLATION
THRESHOLD

ALIGN GAIN CONSTANT
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37
37

30
30
^1
31
32
32
33
33
34
34
35
35
36
36
37
37
30
30
31
31
32
32
33
33

34

34
o c;

35
36

-LM AGS FP8 S03 4039
LM ABORT ELECTRONICS ASS^MBl

06
07

in
11
in
11
10
11
10

11
10
11
10
11
10
11
10
11
12
n
i •>
13
i?
13
12
13

1?

13
12
1 3
1?

0676
0677

^700
0701
070?
0703
"704
0705
070ft
0707
0710
0711
071?
0713
071^
C715
0716
0717
C720
0771
07??
ri7?3

0774
^725
0776
0777

0730

0731
0737
0733
0734

365706
243656

077657
OOOODO
nOOOOO
oooooo
0030QO
077657
000^00
oooooo
000030
oooooo
031000
003000
oooooc
OOOODO
oooooo
031.000
1? 0 0021
54 0 0000
40 0 0071
OOOOHQ

000026
377777
40 0 2606
ooooon

12 r» ^147

10 0 005?
70 0 0017
10 O OOe;')

20 0 0013

570.
5?1.
572.
523.
524.
575.
576.
577.
52*.
579.
530.
531.
532.
533.
534.
535.
536.
537.
53".
530.
540.
541.
547,
543.
544.
545.
546.
547.
548.
54".
5*0.

551.
5*2.
553.
554.
55^.
556.

BM13SF
B23SF
*
*
Pll
P12
P13
P14
P?l
P2?
P?3
P74
P31
P3?
P33
P34
^41
P4?
P43
P44
VRSH

TMID
SFLO
PMAXP
ORBRET
OFOASC
*
*
CX36P
*
*

.Y

OE:
:»E:

OF:
OE:
OF:
OE:
OF:
OEC
OE:
OEC
OF:
OE:
DEC
OE:
DEC
OE:
DE:
DE:
STO
LRS
T3&

OFr,
T:T
OCT
TR5
OF:

STO

STO
C1.1
STO
CL'i

.96049535BO

.S4BO
THE FOLLOWING IS
VARIABLE SCALIMS
.1F9833
OB30
3B70
OF*?0
OB30
.1F9B30
OB20
OB20
OB70
OB20
.1F3B10
OB10
OB20
OB?_0
OB10
. 1F3BID
SRFX2
0
SRFX?
0

030076
377777
3XIOP
0

HEL10
SAVE QUANTITIES
T/B COMPUTATIONS
V6Z
TS12
\ y £. vV ̂  A

TS13

17/13/70 PAGE

.01 OEG/HR TO PAO/20MS AT -13
100 FT TT FT AT 23

IS PARAMETERS HAVE
I N I T I A L SCALING IS INDICATED
VARIANCE OF X-POS ERR"H
C D V A R I A N C 1 1 HF X A M O Y POS
CHVAR OF X-POS A M O X-VEL
CHVAR OF X-POS ANO Z-V^L FRROR
COVAR OF X AMO Z POS
VARIANCE OF Z-PflS
COVAR OF Z-POS AND X-tfEL
COVAR OF 7-POS ANO 7-VEL
COVAR OF X-POS AND X-VEL ERROR
COVAR OF Z-POS ANO X-VEL ERROR
VARIANCE OF X-VEL ERR3?
COVAR OF X-VFL ANO 7-VFL

OF X-POS ANO Z-VFL
OF Z-P1S AND 7-VEL

COVAR OF X-VEL ANO ?-VFL
VARIANCE OF 7-VEL ERR3R

TELEMETRY ID

COUNTS AT 17
RETURN FROM NORTON

SHIFT COUNTER

JSF IN

IN O.I
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37
30
30
31
31
3?
32
33
33
34
34
35
35
36
36
37
37
30
30
31
31
32
32
33
33
34
34
35
35
36

36
37
37

FLIGHT PROGRAM

13
12
13
14
15
14
1.5
14
15
14
15
14
15
14
15
14
15
14
15
16
17
16
17
16
17
16
17
16
17
16
17
16

17
16
17

0735
0736
0737
0740
0741

074?
0743
0744
0745
0746
0747
0750
0751
0752
0753
0754
0755
0756
0757
0760
0761
0762
0763
0764
0765
0766
0767
0770
^771
0772
0773
0774

0775
0776
0777

LM ABHR

10 0 0051
20 0 0442
24 0 0306
40 0 2742
70 ^ 0000
06 0 00^^
04 0 7701
32 0 0077
10 0 0000
10 0 0077
20 0 0741
22 0 0460
10 0 0741
20 0 0742
22 0 4006
10 0 0747
50 1 0002
20 1 0424
22 0 4006
10 1 0424
24 1 0460
46 0 2434
42 1 0756
20 0 0461
10 0 046^
20 0 0073
10 0 0103
50 1 0007
40 0 0212
377363
377401
000034

000100
005754
oooooo

8—LM ACS FP8 S03 4039
ELECTRONICS ASSEMBLY

557.
558.
559.
560.
561.
562.
56̂ .
564.
565.
566.
^67.
568.
569.
570.
571.
572.
573.
574.
575.
576,
577.
578.
579.
58^.
581.
582.
5R3.
584.
585.
586.
587.
^88.
589.
590.
591.
592.
593.

17/18/70

RREX
RREX1

RREX2

DIAK1
DIAK2
6K8S

6K9S
6K10S
6K6S
*

STO
CLA
SUB
TRA
CLA
^PY
DVP
AD7
STO
STH
CLA
*,DD
STO
CLA
ADO
ST1
4XT
CLA
AHr*

ST1
SUB
TMI
TTX
CLA
ST1
CLA
STn
AXT
TRA

*3CT
*OCT '
OFC

DEC
OF:
DF;

V6Y
TT
4J
3XFR14-2
TSO
TSO
183
T3 8
TSO
TR8
RRFX
TR4
R.REX
RREX1
1817
PRFX1
2,1
I , 1
1R17
1,1
T34,l
RH-1
#-5,1
TR&
TR4
TP3
TR1
7,1
3D

377363
377401
.22810

.3029F-48-4

. 6?5F7B?8
0

V A R I A B L E AODRFSS LHAO, MULTIPLY
AND STORE FOR MATRIX MJLTIPLY
ROUTINE (MXM) - PERFORMS
C(I,J1=CU,J)*A(K,IJ*B(J,<>

INCREMENT CLA

INCREMENT

INCREMENT AND TEST INDEXES

REARRANGE HI
ADDRESSES 3N FXIT
STEPS IN FILTER

TO SAVF

EXIT MXM
TFST FOR DFDA
TEST FOR OFDA
WORKING VALUF
(ADDR DF 6K8S
WORKING VALUE
WORKING VALUE
WORKING VALJE

ENTRY INTO 415
ENTRY INTO 377
OF 6K8
MUST i?NO IN 4)
OF 6K9
OF 6K10
OF 6K6
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40
40
41
41
42
4?
43
43
44
44
45
45
46

46
47
47
40
40
4]
41.
4?
4?

43
43
44
44
45
45
46
46
47
47

FLIGHT PROGRAM 8
L^ ABORT

1000
00
PI
on
01
00
01
on
01
00
01
00
01
00

01
on
01
02
03
0?
03
o?
03
0?
n3
0?
03
02
03
02
03
0?
05

1000
1001
100?
1003
1004
1005
1006
1007
lOin
1011
1012
1013
1014

1015
1016
1017
1020
in? i
in??
1073
1024
1075
1076
1027
103n
1031
103?
1033
1034
1035
1036
1037

000000
40
12
22
54
40
70
20
10
40
40

40
40

40
40
40
40
40
40
40
40
40
7?
7?
40
40
72
40
40
40
40
40

0
0
n
0
0
0
0
0
0
0
0
0

0

0
0
0
0
0
0
0
0
0
0
0
n
0
0
0
0
0
0

7715
0023
4013
00 U
0073
0374
in05
0737
5070
174?
1777
3405

407?
1236
1133
4222
7420
7371
7455
4326
1426
1456
1456
4450
4476
1673
1733
4645
356n
4743
4047

FP8 S03
ELFTTRrmCS ASSEMBLY

12/18/70

594.
595.
596.
597.

599.
600.
601.
602.
603.
604.
605.

607.
608.
609.
610.
611.
612.
613.
614.
615.
616.
617.
618.
6i<3.
6?0.
621.
6??.
6?3.
624.
625.
676.
677.
62B.
6?9.
630.

CLADQ

TMCLA
TCLTH
OLSTO
IC1BR
RR1
DEDABR
BR50
*
*
*
FXIT1
CXIT2
EXIT3
FXIT4
EXIT5
FX1T6
EXIT7
EXITP
FXIT9
FXTT10
EXIT11
EXIT12
EXIT13
EXIT14
FXTT15
FXTT16
FXIT17
FXIT18
EXIT19

STQ
ADO
LRS
TRA
CLA
:,LA
ST1
TRA
TRA
TRA

TRA
TRA
TRA
TRA
TRft
TRA
TRA
TRA
TRA
TSQ
TSO

TRA
TRA
TRA
TRA
TRA

1000
0
ROR
SREX
1R9
9
SRFX
3324
1305
Ul-1
1:1

PICKUP DEDA DATA

n̂ l COSINE R1UND

OEDAF
FXEC2

CLA FOR TELFM

ici TRA.

DEDA BRANCH TRA.
BRANCH 50 TRA.

HARDWIRE ESCAPE POINTS

exi + i

PSNSOE
TME
PGNSDH-5

SOFTl
SOET1
AHF1
FROUT+1
SOFT2
LUNAL1

NOC
DFLAV

A S C E N T ENG ON

GAIN CHANGE
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40
40
41
41
42
42
43
43
4̂
44
45
45
46
46
47
47
40
40
41
41
42
*•?
4^
43
44
44
45
45
46
46
47
47
40
40
41
41
4?

FLIGHT PROGRAM R — LM AGS FP3 S03 4039

04
05
04
05
04
05
04
05
04
05
04
0^
04
05
04

05
06
07
06
07
06
07
06
07
06
07
06
07
06
07
06
07
10
11
10
11
10

1040
104]
1042
1043
1044
1045
1046
1047
1050
1051
105?
1 0*13
1054
1055
1056
1057
1060
1061
106?
1063
1064
1065
1066
1067
1070
1071
107?
1073
1074
1075
1076
1077
1100
1101
110?
1103
1104

I

40
40
40

1

0
0
0

ASHOT ELECTRONICS ASSEMBLY

1405
6254
3341

377747
30
30
30
40
40
40
20
10
10
40
40
40
40
30
22
10
40
40
20
40
40
40
40
40
40
72
40
40
40
30
30

30
50

0
0
0
0
0
0
0
0
0
0
n
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
1

0404
0405
0406
521 7
5205
5217
0473

0404
0470
6367
1750
5413
5267
0612
4O06
0612
4437
5305
1176
533?
176?
2456
3612
1141
3622
0730
3623
3063
3411
0400
0575
0572
0007

631.
632.
633.
634.
635.
636.
637.
638.
639.
640.
641.
64?.
643.
644.
645.
646.
647.
643.

649.
650.
651.
652.
653.
654.
6^5.
656.
657.
6^3.
650.

660.
661 .
662.
663.
664.
665.
666.
667.

EXIT20
FXIT21
EXIT22
025C
FXIT23

EXIT24
EXIT25
SINITC

FXIT26
FXIT27
FXTT28
STGCTR

EXIT29
CLATA8
EXIT30
EXIT31
EXIT32
EXIT33
EXIT34
FXTT35
EXIT36
FXIT37
FXTT3R
EXIT39
EXIT40

TRA
TRA
TRA
ncT
CLZ
CLZ
CLZ
TPA
TRA
TRA
CLA
STH
STD
TP A
TPA
TRA
TP4

CL7
ft 03
STP
TRA
TPA
CLA
TPA
TRA
TRA
TRA
TRA

TRA
TSQ
TRA
TRA
TRA
CL7
CL7
CL7
AXT

1LOC
TIMFA
IDLF-l
377747
vni x
V01Y
VD1. 7
MAV3
MAV2
NAV3
4<27
VDIX
VOX
EXEC1+7
X3VS
EX27+1
EX2B+1
^U6
1B17
MU6
AHF
FX29+L
S^TAS-l
EX30+1
ft L TUP
LMHRB2
EX33P
EX34P
EX35
EX36P
FX35-H
05
rXF.CM
SO
DEL5
CLAGT
7,1

IP/18/70 PAGE 1R

TEST FOR TM RESET

STAGING OR AY

CLA FOR OFDA SF TABLF

SOFT INITIALIZE

ZERO S SWITCHES
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42

43
43
44
44
45
45
46
46
47

47
40
40

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

11
10
11
10
11
10
11
10
11
10
11
12
13
12
13
12
13
12
13
12
13
12
1 3
12
13
17
13
14
15
14
1 5
14
15
14
15
14

15

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
I
1
1
1
1
I
1
1
1
1

05
06
07
10
11
1?
13
14
15
16
1 7
20
71

122
I
1
1

11
1
1
1
1
1
I
1
1
1
1
1
1
1
1
1
1
I
1
1

1
1
1
1
1
1

73
24
25
26
27
30
31
32
33
34
135
1
1
1
1
1
1

36

37

40
41

42
43
144
145
146
1
1
1

47
50
51

30
42
40
40
40
22
62
46
40

1
1
0
0
0
0
0
0
0

0410
1105
1052
3356
3367
1043
oooo
1167
6364

077776
077775
40
40
40
40
40
40
40
77
40
40
10
50
20
62
22
42
40
30
46
40
20
54
32
14
10
17

0
o
0
0
n
0
0
o
0
0
0
1
1
0
0
1
0
0
0
0
0
o
0
0
0
0

6470
6505
7?25
1307
1317
1336
7343
1367

676?
6262
0257
0007
0010
0000
4036
1134
4143
0147
3631
5615
0347
O001
0003
0004
000 A
0003

668
669
670
671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
636
687

688
689
6QO
^91
6°7
693
694
695
696
6°7
698
699
700
701
707
703
704

.

.

.
*
.
•
.
•
*
.
.
.
*
*
•
.
.
.
*
.
.
*
.
•
.
*
.
.
.
,
,
.
.
,
.
.
,

FXTT41
FXIT42

CLZ
TIY
TRA
TRA
TRA

SI 0,1

SMIT
DSP1

INITIALISE

H25C

IOAI
IORP
EXIT44
FXIT45
EXIT46
EXIT47
FXIT48
FXIT49
FXIT50
PXIT51
EXIT52
EXIT53
OLWNLC
A 00 ̂S

EX34P

THEF

TMI
TRA
HCT
OCT
T3A
TO A
TRA
TRA
TRA
TRA
TRA
TS3
TRA
TRA
STO
AXT
:LA

*AOO
TIX
T»A
CL?
TMI
TRA

CLA
LRS
AD7

TMIE1
EXEC1+4
077776
077775
EX 44-*- 1
FX45+1
EX4M-1
}EXIT
CLEARM+1
SFTEST
frX50+l
01 AT
FXEC+1
CXEC+1
1J1+15
2t 1
TS10,1

MS

*-3 ,1
FX3+1
OEL10
FX33P»+1
FX34+1
RF
1
TS3
TS4
TS4
TS3

CHECK FOR TM

- RES^T TM AT 25 CYCLE
MOT 25TH CYCLF
AGS INITIALIZE DOWNLIST IT
RFND./PRFTHRUST OHrtNLIST ID

8?4

=RF+RX
=RZ R24



*
*

4*
45
46
46
47
47
40
40
41
41
4?

42
43
43
44
44
45
45
46
46
47

47
50
50
51
51
5?
^2
53
53

FLIGHT PROGRAM 8 — L^ AGS FP8 S03 4Q3Q
LM A30RT ELFCTROMICS ASSEMBLY

14

15
14
15
14

15
16
17
16
17
16
17
16
17
16
17
16
17
16
17
16

17
00
01
00
01
00
01
00
01

n 57
1153
1154
1155
1156
1157
1160
1161

1162
1163
1 164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176

1177
1200
1 201
1202
1203
1204
1205
1206
1207

72 0 7034-
10 0 0000
24 0 0576
46 0 1157
24 0 4021
22 0 0576
10 0 0303
20 0 0000
?A 0 4021
06 0 4126
04 0 0077
22 0 0442
40 0 274?
72 0 7410
20 0 0412
72 0 0614
10 0 036*
?4 0 7520
46 0 1176
66 0 64-10
40 0 4047

075700
125441
127427
134413
137027
142414
145405
146415
147420

705.
706.
707.
708.
700.
710.
711.
712.
713.
714.
715.
716.
717.
718,
719.
720.
721.
722.
723.
724.
725.
726.
727.
728,
729,
730.
731.
732.
733.
7?4.
735.
736.
737.
738.
73̂ .
740.
741.

TSO
STO
SUB
TMI
SUB
ADD
ST1
CLA
SUB
MPY
DVP
ADD
TRA

TMIE1 TSO
CLA
ADD
STO
SU3
TMf

OUT
TRA

*
* DFDA
* SCALE
* FORMA
* 3ITS
* BIT 1
* SCALE
SFTAB OCT

OCT
DCT
OCT
OCT
OCT
OCT
OCT
1CT

ARCTAE
TSO
PI
*+?
7PIB3
PI
THFTAF
TSO
2PIB3
!*IB1
MI
TI
3XFR14-2
TMIE2
SI?
MU8
MU8S12
333
*+2
6410
DELAY

SCALE FACTOR LOCAT3R
FACTORS MUST R E M A I N

T OF TABLE is, BIT 0
1-9 LAST ADDRESS OF
D = l FOR OCTAL REGION!
FACTOR RELATIVE TO
075200
125441
127477
134413
137027
142414
1 V5405
1^6415
147420

12/18/70 PAGE

THETAF 83

THFTAF 83
83

B4

B13

INITIALIZE TELEMETRY

SAVE MU8/S12 FOR TM
TEST FOR SFLF TEST FAIL

SET FAILURE INDICATOR
FND MAJOR CYCLE

TABLE
AT LOCS IN COMMENTS

=1 TABLE EXCEEDED,
DEDA SCALE FACTOR RF.GI1M
, BITS 11-17 ADDRESS OF
LOCATION 636
OCT LOC 026-177, OCT
OCT LOC 173-753, OF.C,SF
OCT LOC 254-257,DF.C, SF
OCT LDC 260-271, DEC, SF
OCT LOC 27?-276,DEC,SF
OCT LOC 277-305, DEC, SF
OCT LOC 306-313, D^CtSF
OCT Lnc 314-^15, OPC,SF
OCT LOC 316-317 DEC,SF

20

URE

,

AT 677
AT 665
AT 651
AT 665
AT 652
AT 643
AT 653
AT 656



#
*

S4
54
55
55
56
56
C7

57
50
50
51
51
52
52

53
53
54
54
55
55
56
56

57
57
50

50

FLIGHT PROGRAM B—

00
01
00
01
00
01
00
01
02
03
07
03
02
03

02
03
02
03
02
03
02
03

02
03
04

05

1210
i 2 1 1
1212
m3
1714
1715
1716
1717
1720
1221
1722
1 723
1774
1225

1226
1227
1230
1731
173?
1733
1734
1735

1736
1737
1740

1241

\_V ABORT p

157415
164441
174413
177427
200600
207415
707600
741413
757600
261421
763040
305SOO
311067
342200

50 1 0006
30 1 0130
30 1 0150
42 1 1727
20 0 503?
10 0 0130
10 0 0136
40 0 4773

26 0 053"7

32 0 0510
10 0 0510

70 0 0400

-L*1 AGS ft>8 503 403̂ 12/18/70 PAGE 7t
iLFCTRTMICS ASSEMBLY

742.
74?,
744.
745.
746.
747.
748.
749.
750.
751.
752.

753.
754.
755.
756.
757.
758.
759.
760.
761.
762.
763.
764.
765.
766.
767.
768.
769.
770.
771.
777.
773.
774.
775.
776.
777.
778 .

*
*
*
*
*
ORBLIN

*
*
*
UBCOMP

*
*
*
MODCK

1CT
OCT

OCT
OCT
OCT
TCT
OCT
HCT
1CT
OCT
O:T
OCT
OCT
OCT
THE
BY

ORB

AXT
:LZ
CL7
TTX
CLA
ST1
STO
I'M

157415
154441
174413
1 77477
700600
?02415
707600
741413
757600
261421
253040
305600
311067
342200

A30VF 23 PLACE TABLE
A WOO WITH BIT 0 SET

IT ALIGN COMPUTATIONS

6,1
All.l
DAI 1,1
*-? ,1
1BI
A l l
A33
COA21-7

MflSS UNBALANCE COMPENSAT1

MPR
ADZ
STO

CLA

1K14
DAXREM
OAXRF^

23MS MODE CHECK.

OCT
OCT
HCT
OCT
OCT
OCT
OCT
DCT
OCT
OCT
OCT
OCT
OCT
OCT

MUST

ZERO

ON

LOC 320-337
LOC 340-351
LOC 357-371

,OEC,SE
,DEC,SF
,DEC,SF

LOC 372-377, OEC,SF
LOC 400-ioi
LOC 402-405
LOC 406-417
LOC 420-503
LOC 504-537
LOC 540-543
LOC 544-546
LOC 547-613
LOC 614-672
L3C 673-704
BE FOLLOWED

r

REMAINDERS

tlCT
,DEC,SF
O:T
,n=c,SF
,3CT
,DEC,SF
, DEC, Sp

,nf,T
,DEC,SP
,3CT

AT 653
AT 677
AT 651
AT 665

AT 653

AT 651

AT 557
AT 676

AT 775

COVXH1K14) 1-M-14)=-13

so CHECK FOR ALIGNMENT



FLIGHT PROGRAM 8—LM AGS FP8 S03 4-039
H A30PT ELECTRONICS ASSEMBLY

51
51

52
52
53
5-*

54
54
55
55
56
56
57
57
50
50
51
51
*?
52
53
53
54
^4
55
55
56
56
57

57
50
50
51
51

04
05
04
05
04
05
04
05
04
05
04
05
04

05
06
07
06
07
C6
07
06
07
06
07
06
07
06
07
06

07
10
11
10
11

1242
1243
1244
1245
1246
1247
12^0
1251
1252
1253
1254
1255
1 256
1257
1260
1261
1262
1763
1264
1265
1266
1267
1270
1271
1272
1273
1274
1275
1276

1277
1300
1301
130^
1303

24
46
24
46
24
46
24
46
50
20
46
30
22
10
40
20
26
32
10
20
26
32
10
20
26
32
10
42
40

30
46
20
46
20

0
0
0
0
n
0
0
n
l
0
0
1
1
1
0
1
1
0
0
1
1
0
0
1
1
0
n
1
o

0
0
o
0
0

7520
4107
7701
5056
7701
4107
7701
1226
0002
0604
1261
0644
0350
0644
1275
0130
0640
0510
0510
0140
0640
0511
0511
01 34
0640
0512
0512
1*53
4107

0323
1311
0327
1323
0325

779.
780.
781.
782.
783.
784.
785.
786.
7P7.
788. CJ
789.
790.
791.
792.
793.
794.
705,

796.
797.
798.
799.
800.
801.
802.
803.
804.
805.
806. C*
807.
808. *
809. *
810. *
811. Of
812.
^13.
814.
815.

CALIB1

C A L I B 2

SUB
TM!
SUB
TMJ
SUB
TMI
SUB
TMI
AXT
CLA
TMI
CL7
ADD
ST1
TRA
CLA
MPR
AD7
STO
CLA
MPR

AD?
$TO

CLA
MPR

STT
TIX

3B3
r,YCOM~
1B3
7MQC
133
" YCOM-
1B3
^BL! N
2,1
DEL21
* + 5
SDVX,1
DVX,1
SDVX, 1
CALIB2
Al 1 ,1
6J1,1
DAXRFM
HAXRFM
A21 1 1
5J1,1
DAYRF.M
DAYREM
A31,l
6J1»I

DAZRFM
:ALIBI

OFDAE CL7

CLA

CLA

YCOM-2

1?/18/70 PAGF 22

SUBMDDES
- IS INERT PFF

IMLJ ALIGN

- !<: LUNAR AL IGN

ORBIT ALIGM
C A L I B R A T E MOOF.

- IM !s ON LJWAR SJRFA:F
SUM BODY AXIS VEL
INCREMENTS SINCE START OF AC:
BIAS CALCLATIONS

LUNAR CAL. , C O M P E N S A T E
OF VEH RTT FOR LJNAR
1+C-14)=-13
All DOT 6J1

A21 DOT 6J1

A3! DOT 6J1

MODE SELECTION

CLEARP
CLEARM
CME
Q D J

SFT CLEAR

MODE



*
*:

S2
52
53
53
54
54
55
55
56
55
57
57
50
50
51
51
52
52
53
53
54
54
55
55
56
56

57
57
50
50
51
51
52
52

FLIGHT PROGRAM
LM AROp-

10
11
10
11
10
11
10
11
10
11
10
11
12
13
12
13
12
13
12
13
12
13
12
13
12
13

12
13
14
15
14
15
14
15

1304
1305
1306
1307
1310
1311
1312
1313
1314
1315
1316
1317
1320
1321
1322
1323
1324
1325
1326
1327
1330
1331
1332
1 *"*3
1334
1335

1336
1337
1340
1341
1342
1343
1344
1345

46
20
46
50
40
10
64
50
30
42
30
10
20
10
40
30
46
30
46
40
30
46
40
10
30
40

24
46
20
10
70
22
10
72

0
0
0
1
0
p
n
1
1
1
0

0
0
0
0
0
o
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

1330
0324
3606
0003
1314
0327
2200
0005
0320
1314
0057
0063
4014
0727
3356
0320
7257
0321
7260
1307
0322
1333
7202
0324
0325
1307

0724
1312
1066
0721
0721
4006
0721
0720

8—LM ACS FP8 S03 4039
ELECTRONICS ASSEMBLY

12/18/70 PAGE 23

817.
818.

8?0.

822.
823.
824.

DEXIT

CLFARM

826.
827.
828.
829.
830.
831.
832.

RPT

834.
835.
836.
337.

MET

839.
840.

342.
343.
844.
845.
846.

*
SFTEST

848.
849.
850.
851.
852.

TMI

CL*
TMI
A X T
T R A
STO
INP
A X T
:L7
T IX
C L 7
STO
CLf t
STO
TR5
CL?
TMI
C L Z
TMI
T R A
CLZ

HPT
HMF
P R T

3,1
*+4
CMF

HEOA
5,1
RFAOP,!
*-!,!
TMPRP
BRANCH
1311
DEDASC
5SP1
Rr AQP
RMF

E M T E R P
RME-t-l
DFXIT
-IOLDP

TRA

CLZ
TRA

SUB

CLA
STO
CLA
ADD
STH
TSQ

IBOUT

RMF
D E X I T

READOUT IM PROGRESS

HOLD IN PROGRESS
NORMAL EXIT

CLEAR
RESET

EXIT
FLAGS

SET BRANCH FOR NEXT
GUIDANCE CYCLE
INITIALIZE COUNTER

TO DISPLAY
TEST FOR *
READOUT
OR ENTFR
FNTPY.
EXIT
READOUT TEST F3P.
HHIO COMMANDED
TO OUTPUT ROUTINE
SET HOLD MODE

S C A L E FACTOR SELECTION

SFLO

CLATAB
VRSH+1

1B1T
V P S H + 1
V R S H

- IF OCT LOG BELIrf 00?'6
INITIALISE FIRST TABLE VALJE
STORF TLA INSTRUCTION
INCREMENT CLA INSTRUCTION
ADDRESS



*
*

*3
53
54
54
55
*R
56
56
57
C7
50
^0
51
51
52
52
53
53
54
54
55
55
56
56
^7
57
60
60
61
61
6?

6?
63
63

FLIGHT DPTGPSM 8 — LM ACS FP8 S03 4039
LM ABORT FLFCT3rmCS ASSEMBLY

14
15
14
15
14
15
14
15
14
15
16
37
16
17
16
17
16
17
16
17
16
17
16
17
16
17
00
01
00
01
CO

01
00
01

1346
1347
1350
1351
135?
1 353
1354
1355
1356
1357
1360
1361
136?
1363
1364
1365
1366
1367
1 37H
1371
137?
1373
137^
1375
1376
1377
1400
1401
140?
1403
1404

140*
1406
1407

46
54
?4
46
5?
46
54
??
10
7?
10
40
50
20
22
62
46
4?
12
40
4?
14
50
20
10
?0
10
4?
20
10
40

^0
30
10

0
0
0
0
o
n
0
0
0
0
0
0
1
0
1
0
0
I
0
0
1
0
1
1
1
1
1
1
0
0
0

1
1
1

1312
0010
0333
134?
002?
7310
001?
6041
07?1
0720
0026
7??6
0001
0333
077?
0000
137?
1363
0455
1307
7357
1371
000?
01?4

0234
0134
0554
1375
0440
0415
6764

000?
0?44
0260

853.
854.
855.
856.
857.
858.
359.
860.
861.
86?.
863.
864.
R65.
866.
867.
868.
869.
87Q.

871.
872.
873.
874.
875.
876.
877.
878.
879.
8̂ 0.
881.
8° 2.
883.
P34.
885.
8B6.
887.
888.
889.

TMI
L^S
SU8
TMI

*LLS
TMT

LRS
ADD
STO
TSQ
STO
TRA

DIAT AXT
CLA

*ADD
ABS
TMI
TIX
STO
TRA
TIX
LOQ
AXT
CLA
ST1
CLA
sn
TIX
CLA
STO
TRA

#
*
*
OLDC AXT

CLZ
STO

:,LFARMM
8
ADST
*-7
18
N3TOO
10
TS&AKE
VRSH+l
VRSH
SF
DDTN
It 1
ADST
DIAK1.1

*+4
^IAT+1,1
ODE
DEXIT
ATI ,1
*-2
2,1
R R X f l
m sx, i
A31,l
A31S, 1
*-4,l
R3DOT
SOOTS
FXIT

DOWNLINK

2,1
0244,1
1 J4,l

12/18/70

- IF nCT LDC ABOVE 704
E X A M I N E BITS 1-9 IF V A L U E
-IF HCT Lne ABOVE VALJE,
CHECK NEXT VA1UF IM TABLE
RECOVER BITS 10-17 OF THIS
-IF OCT REGION, NO SF REQ
SCALF BITS 11-17 OF VAL
CONSTRUCT INSTRUCTION TO
SCALF FACTOR FIR THIS REG
OBTAIN SF FOR THIS RES I ON
SET SCALE FACTOR
TO INPUT ROUTINE
IMMEDIATE ACTION TFST
IMMED. ACTION IF
ACCUMULATOR = 4QOOOG

VAL

SET RETURN TD DEXIT

SAVE RANGF. FOR e

STORE DIRECTION COSINES

IFM VFL



)
*
*

64
64
65
65
66
66
67
67
60
60
61
6]
62
62

63
63
64
64
55
65
66
66
67
67
60
60

61
61
62
62
63
63
64
64

FLIGHT PROGRAM a — L** ACS FP3 S03 4039
LM A>30PT ELFCTR3MICS ASSEMBLY

00
01
00
01
00
01
00
01
02
0'
02
03
02
03

02
03
02
03
02
0^

02
03
02
03
04
05
04
05
04
05
04
05
04
05

1410
1411
1412
1413
1414
1415
1416
1417
1420
1471
1422
1423
1 47i-

1425

1426
1427
1430
1431
1432
1433
1434
1435
14*6
1437
1440
1441
144?
1443
1444
1445
1446
1447
1450
1451

30
10
30
10
42
30
54
32
10
12
10
12
72
40

50
20
54
32
10
20
54
32
10
54
10
56
60
32
10
20
32
10
60
22

1
1
1
I
1
0
0
0
0
0
0
0
0
0

1
1
0
1
1
1
0
]
1
0
0
0
0
1
1
1
0
1
0
1

^250
0244
0254
0264
1406
0247
0016

0243
0254
0255
0272
0273
5145
5073

0002
0350
0001
0100
0100
0074
0001
0100
0100
0013
0001
0013
OOOn
0100
0100
0404
0001
0404
0000
0474

890.
891.
392.
R93.
894.
8 °5.
806.
897.
fl9?.
8P9.
90n.
901.
902.
903.
°04.
905.
°06.
907.
90S.
909.
910.
911.
912.
913.
914.
915.
916.
917.
918.
919.
020.
921.
922.
923.
924.
925.
926.

CL7
STO
CLZ
STO
TIX
CLZ
LRS
ADZ
STO
STO
STO
STO
TSO
TR&

*
*
*

TVTG AXT
CLA
LR S
AOZ
STO
"LA
LRS
A07
STO
LRS
STO
ALS
:, OM
AD?
STO
CLA
AD?
STO
~OM
ADO

0750,1
2J1,1
0254,1
2J4,1
OLOC+1,1
0247
1 4
0243
1J7
1J7LS
2J7
2J7LS
CSMPV

1C 1*3

DELTA V

?» 1
OVX,1
1
VO^X, 1
\O2X* 1
OVXM1 ,1
1
VD7Xf 1
VD?X, 1
11
TS1
1 1

V12X,1
V02X, 1
VDIX,1
TS1
VOlXf 1

VSMGX,!

12/18/70 PAGF 25

POS

CS* VFL

DELTA V ACCUMULATION AND THRUST VEL TO GAIM

1
in 2

TO 2

TO 13

RFMAINDFR AT 2
0V EXPFNOF-0 MS

VD1 AT 13



*
*

65

65
66
66

67
67
60
6Q
61
61
62
62
63
63
64
64
65
65
66
66
67
67
60
60
61
61
62
62
63
63
64
64
65
6^

FLIGHT PROGRAM R—-LM ACS
LM A3HRT ELECTRn

04
05
04
05

04
05
06
07
06
07
06
07
06
07
06
07
06
07
06
07
06
07
10
11
10
11
10
11
10
11
10
11
10
11

1452
1453
1454
1455

1456

1457
1460
1461
1462
1463
1464
1465
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1500
1501
1502
1503
1504
1505
1506
1507
1510
1511
1512
15 I*

in
30
42
40

70
24
10
46
20
66
30
30
46
?4
46
24
46
66
66
20
72
10
40
20
52
46
52
46
40
66
66
70
40
70

1
1
1
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0

0500
0070
1427
4355

0400
7520
0001
1513
4007
6007
0575
0001
1501
77ni
1473
7701
4534
7040
6420
4007
0410
0343
4626
0533
0005
1507
0001
1507
1473
7020
6440
4036
1476
041 1

927.
923.
929.
930.
^31.
93?.
933.
934.
935.
936.
9?7.

938.
939.
940.
941.
942.
943.
944.
945.
946.
947.

94̂ .
949.
Q50.
951.
952.
953.
Q54.
955,
956.
957.
958.
959.
960.
961.
962.
963.

S03 4039
ASSEMBLY

26

*
*
*
SOFTl

ZERR

SOFT3

ENCOM1

IR

STT
ZL?
TIX
TRA

SOFT

CLA
SUB
STO
T^J

CL&
OUT
CL?
:LZ
TMI
SUB
TMI
SUB
TMI
HUT
OUT
TLA
ADD
STO
TRA
CLA

*LLS
TMI

*LLS

TRA
OUT
OUT
CLA
TRA
CLA

DELVGX,!
EX, 1
TVTG+1,1
CX9 + 1

40MS COMPUTATIONS

SO
333
TS1
T R
ZFRO
6307
DFL5
TSi
ENCDM1
183
SHFT3
1B3
UJNAL
7340
6420
7FRO
S10
EO^JSIO
F!)M
DISCI
5
* + 4
1

SHFT3
7070
644D
MS
SOFT3-I-3
Sll

THRUST VEL TO G

TEST MODE

SAVE
- IS INEPT. <?EF.

7ERQ ATTITUDE ERRORS
RESET ATT HOLD IMIT FLAG

- IS INERTIAL REP

PESET ENG ON
SET ENG OFP
SET FNG TM FLAG PLJS

TO ATTITUDE DISPLAY
FOLLOWUP ENG. CO^ANOS

- DESCENT FNG OM

- ASCENT ENG ON
FNG OFF
RESET FNG OFF
SET ENG ON
SFT ENG TM FLAS MS

TFST FOR AUTO RADAR DATA



) )
FLIGHT P°TG&AM 3—LM AGS FP8 S03 4039

L^ ABORT ELECTRONICS ASSEMBLY
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66
6^
67
67
60
60
61
61
62
62
63
63
64
64
65
65
66
66
67
67
60
60
61
61
62
62
63
63
64
64
65
65
66
66
67
67
60

10
11
10
11
12
13
12
13
12
13
12
13
12
13
12
13
12
13
12
13
14
15
14
15
14
15
14
15
14
15
14
I*
14
15
1 4
15
16

1514
1515
1516
1517
1620
1521
1522
1523
1524
1525
1526
1 677
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1 544
1545
1546
1547
1550
1551
1552
1553
1554
1555
1 556
1657
1560

56
46
10
20
56
46
56
46
12
40
20
56
46
30
12
40
20
56
46
20
40
20
26
60
32
10
42
40
56
46
20
46
20
56
46

72
20

o
0
0
0
0
0
o
0
0
0
o
0
0
0
0
0
0
0
0
1
0
1
1
0
0
o
1
0
0
0
0
0
0
o
0
0
0

0003

1644
0157
0533
0003
1526
0001
1550
0603
4437
0401
0004

1462
0575
0603
1570
0623
0003
1541
0054

1542
0514
0134
oooo
0070

0070

16^4
4524

0004

1560
0604
1462
0533
0007
1570
1532
0604

964.
965.
966.
967.
968,
969.
970.
971.

972.
973.
974.
975.
7̂6.

977.
978.
979.
980.
981.
982.
983.
984.
985.
986.
987.
988.
989.
990.
QQ1 .
°92.
°93.
994.
995.
996.
997.
998.
999.
1000.

IR4

19 1

RSTF

RST1
IR2

IR3

* A L S
TMI
ST3
C L A

*ALS
TMI

*ALS
TMI

STO
T R A
ZL^

* A L S
TMT

CL7
STQ
T R A
CLA

*US
TMI
Cl A
T R A
CLA
Mpp
COM
A D 7
STH
TIX
T R A

*ALS
TMI

:LA
TMI
C L A

* A L S
TMI

TSQ
C L S

3
R A O C K
3EL44
DISCI
3
1*1
1
1*2
OFL20
A HE

1ISC1C
4
7 ERR
DELS
HFL20
MODE
S623
3
*f 3
W C X , 1
**2
W 8 X t l
A31,l

EX
FX
^ S T E » 1
RST
4
IR3
HFL21
ZERR
3ISC1
7

M-HOE
IRl+4
DEL21

SET/RFSET C

- TS FOLL1WUP

- IS AUTOMATIC

TO ATT HOLD

PLUS IS AUTOMATIC

- IS ABORT STAGE
IF ON LUNAR SURFACE
OUTPUT ZERO ATT ERRORS

- IS



PLIGHT PROGRAM e—LM AGS EPR SOB 4039
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I7/1B/70 0AGE

60
61
61
62
6?
63
63
64
64
66
65
66
66
67
67
70
70
71
71
7?
7?
73
73
74
74

75
75
76
76
77
77
70
70
71
71
7?
77

17
16
17
16
17
16
17
16
17
16
17
16
17
16
17
00
01
00
01
00
01
00
01
00
01
00
01
00
01
00
01
0?
03
02
03
02
03

1561
166?
1563
1564
1565
1566
15A7
1570
1571
157?
1573
1574
1575
1576
1577
1600
1601
1602
1^03
1604
1605
1606
1607
1610
1611
161?
1613
1614
1615
1616
1617
1620
1621
16?2
1673
16?4
16?5

46
20
56
46
20
74
46
70
74
46
50
74
46
30
20
76
3?
10
20
24
46
20
10
20
26
3?
10
20
26
60
3?
10
42
40
30
46
20

0
0
0
n
0
0
0
0
0
0
1
o
0
0
1
1
0
0
0
0
0
1
1
1
1
o
0
!
1
0
0
0
1
0
0
0
0

4437
0401
0006
1570
061?
0622
1061
0400
7701
4437
0002
7701
1534
0575
0054
0130
0077
0072
0507
7701
1610
0374
0300
0300
0130
0071
0071
0300
0140
0000
0070
0070
1577
4475
0603
1501
0400

1001.
1002.
1003.
1004.
1005.
1̂ 06.
1007.
1008.
1009.
1010.

1011.
1012.
ion.
1014.
1015.
1016.
1017.
1019.
1019.
1020.
1021.
102?.
1023.
1024.
1025.
1076.
1027.
1028.
1079.
1030.
1031.
1032.
1033.
1034.
1035.
1036.
1037.

MODE

MODF1

SOFT2

T M T
Cl A

*ALS
TMI
C L A
SUR
T«I
C L A
SUB
TMT

A X T
SUB
TMI
CLZ
C L A
MPP
AD7
STO
C L A
SUB
TMI
CLA
STO
CLA
MPP
AD7
STO
CLA
MPR
CO^
ftDZ
STO
T I X
TRA
CLZ
TMI
CL&

ME
TISC1C
ft
Mooe
MU6
4<23
STGCTR
SO
133
A H E
2,1
1B3
RSTF
DEL5
wcx,i
A 1 1 , 1
EZ
FZ
S507
183
*+3
A l l B O f
A 31BD,
A31BD,
A 1 1 ,1
FY
EY
A31BO,
A 2 1 » I

= x
EX
MOOEI,
ERGUT
3"L?0
EN'COMl
S3

I
1
1

1

1

STAGING ATT HHLO
TFST STFFR1NG "IDE

ATT HOLD

RENDEZVOUS STEERING
ACQUISITION STEERING

ORIENT LM Z-BOHY AXIS
IN DESIRED THRUST OIR
OR ESTIMATED CS^ DTR.

XB

ZBD
V8

FIRST TIME FOLLOW
PPEVinyS ENGINE STATE
IF NOT GUIDANCE



)
*
*

73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
7?
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
74
75

FLIGHT PROGRAM g~
L'̂

02
03
02
03
02
03
02
03
02
03
04
05
04
05
04
05
04
05
04
05
04
05
04
05
04
05
06
07
06
07
06
07
06
07
06
07
06

1626
1627
1630
1631
1632
1633
1634
1635
1636
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
165?
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
1667
1670
1671
167?

56
46
40
20
24
46
?0
24
46
20
24
46
30
40
1?
20
10
20
56
62
46
22
62
46
40
30
46
40
44
50
20
56
44
42
30
46
12

0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
o
0
0
1
1
0
0

1
0
0
0

-LM AGS EP8 S03 4039
ABOPT ELECTPOMICS ASSEMBLY

0003
1631
1473
0614
0616
1473
0446
0500
1507
0454
0^70
1507
0400
1473
0563
1117
0671
0256
0^01
0000
1516
4015
0000
1657
1517
0157
1662
1517
166^
0001
0252
0004
1517
1664
0606
1704
0606

1038.
1039.
1040.
1041.
1042.
1043.
1̂ 44.
1045.
1046.
1047.
1048.

1049.
1050.
1051.
1052.
1053.
1054.
1055.
1056.
1057.
1058.
1059.
1060.
1061.
1062.
1063.
1064.
1065.
1066.
1067.
1068.
1069.
1070*
1071.
1072.
1073.
1074.

MLS
TMI
TRA
CLA
SUB
TMI
CLA
SU3
TMT
"La
SUB
TMI
CL7
TRA

R4DCK STO
CLA
STH
CLA
MLS
*4BS
TMI
MOO
A3S
TMf
TRft
CLZ
TMI
TRA
TOV

• AXT
CLA
MLS
TOV
TTX
CL?
TMI
STQ

3
* + 2
SOFT3
Ml) 8
1<°
SripT3
4K25
OFLVGX
FNCOMH-6
4K26
V3
ENCOMH-6
SO
SOFT3
TEL3?
I3RP
I 0
DEL46
1

TR*3
1B12

* + ?
IR4
1PL44
* + 2
IR4
* + l
1,1
THFTAR,!
4
1*4
*-3,l
r)H45
I R6
DEL^S

12/18/70 2O

OFF

TFST FOR ULLAGE

TFST CEL TO BF
G A I N E D GREATER THAM
SHUTDOWN THRESHOLD

SET ATT HOLD

REINITIALISE DOWNLINK
SET DOWNIIST ID T1

IS CODE WORD P.FSFT

IS CODF WORD SET

YES IF NEGATIVE

HAS COIF WORD BEEM RESET
PRIOR TO BFIMG SET
NO

IF SHA*=T OR TRLJMMT1N
ANGLF IS G R E A T E R
THAN 11.? DEGt THEM
00 NOT PROCESS

A L T E R N A T E RANGE, R A T E



*
*

75
76
76
77
77
70
70
71
71
7?

7?
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77

FLIGHT PROGRAM 8 — l« AGS ED« $03 4039
LM

07
06
07
06
07

10
11
10
11
10
1 1
10
11
10
11
10
11
10
11
10
11
12
13
12
13
12
13
12
13
1?
13
12
13
12
13
12
13

1673
1674
1675
1676
1677
1700
1701

1702
1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715

1716
1717
17?0
1721
17??
17?3
1724
1725
1726
1??7

1730
1731
173?
1733
1734
1735
1736
1737

30
54
30
46
54
52
26
10
40
30
24
04
10
72
50
20
26
04
10
20
26
04
34
2?
10
4?
72
50
30
10
42
40
30
54
10
30
54

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
o
0
1
1
0
0
1
1
1
1
0
1
1
1
1
0
0
0
0
0
0

ASPRT

0254
00??
0?56
1700
0003
0021
0313
0316
1710
0255
0517
0577

050^
1374
0002
0140
025?
0?37
0554
0130
0253
0237
0554
0134
001 4-
171?
642?
000?
0010
0554
17?7
4711
0531
0002
0531
05*2
000?

ELECTRONICS ASSEMBLY

1075.
1076.
1077.
1078.
1079.
1080.
1081.
1082.
1083.
1084.
1085.
1086.
1087.
1088.
108°.
1090.
1091 .
1092.
1093.
1094.
1095.
1096.
1007.
1098.
1099.
1 100.
1101.
110?.
1103.
1104.
1105.
1106.
1107.
1108.
1109.
llio.
1111.

CL?
LRS
CLZ
TMI
LRS
LLS
MPR

ST1
TRA

IR6 CLZ
SUB
OVP
STO
TSQ
AXT

I R 5 C L ft
MPR
DVP
STO
CLA
MPR
OV°
suz
A3D
STT

TIX
TSO ,
AXT
:LZ
STT
TIX
TRA

LUNAL1 ZLZ
LRS
STn
CL?
LRS

RM

18
DEL46
* + 2
3
17
6K12
13J
*+5
RMOOT
6K14
6K1 3
17J
OIAT+LO
2,1
4?1,1
THCTAR
6KU
A31S, I
All.l
BrTAR
6K1 I
A31S,1
ft 3 1 , 1
TS14,1
IR5,1
NO^MV
2,1
TSlo,l
A31S,l
*-2 ,1
4711
:>AYA
2
DAYA
DAZA
?

12/18/70 PAGE 30

GE ENTPY

TEST FOR HIGH SCALING

LHW SCAL^

COUNTS TO P<=FT AT 2?

RANGE RATE ENTRY
NULL AT 17000
COUNTS Tn FT/SEC AT 813

SAVE REL PNG VF.CT, REL VEL

61, ADJUST Z BODY FOR SHAFT
81 + BO = Blf AN! TRJvniQ^ ANGLES
B1-BO=B1
Bl
Bl
B1+BO=R1
81-BO=R1
Bl

XB*RETAR/6K l l -YB*THFTAR/6< lH-73

MOVE N O R M A L I Z E D DIRECTION
T N T O 7R*

EXIT TO DFDA DISCRETE SAMPLING
CHANGE GAIN
1/4



*
*

70
70

71
71
72
7?
73
73
74
74
7S
75
76
76
77
77
70
70
71

71
72
72
73
73
74
74
75
75
76
76
77

FLIGHT PROGRAM
LM A30P

14
15

14
15
14
15
1 4
15
14
15
14
15
14
15
14
15
16
17
16

17
16
17
16
17
16
17
16
17
16
17
16

1740
1741

174?
1743
1744
1 745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762

1763
1764
1765
1766
1767
1770
1771
1772
1773
1774
1775
1776

10
40

20
46
20
24
56
40
50
20
22
54
32
10
20
10
42
40
72

50
20
10
20
24
46
20
?2
10
06
52
10

0
0

o
0
0
0
0
0
1
1
0
0
1
1
1
1
1
0
0

1
1
1
0
0
o
0
0
0
1
0
1

053?
1473

0604
5175
0404
0470
0005
5166
0002
0120
4015
0006
0050
0050
0404
0470
1 751
5223
6261

0002
0200
0430
0273
4006
1777
0223
0231
0210
0060
0001
0340

B--LM AGS FP3 S03 4039
ELFCTP1MICS ASSEMBLY

12/18/70 PAGE 31

1112.
1113.
11 14.
1115.
1116.
1117.
ma.
1119.
1120.
1121 .
1122.
1123.
1124.
1125.
1126.
1127.
1128.
1129.
1130.
1131.
1132.
1133.
1134.
1135.
1136.
1137.
1133.
1139.
1140.
1141 .
1142.
1143.
1 144.
1145.
1146.
1147.
1148.

*
*
*
NAV1P

xnvs

ALTUP
*

STn
TRA

LA

CLA
SUB
ALS

CLA
ADD
IRS
ADZ
STC1
CLA
STH
TIX
TRA
TSO

ftXT

STD
CLfi
SUB
TMT
CLA
ADD
STT
MPy
LLS
STT

34ZA
SDET3

START IF NAVIGATION

3EL21
M A VI

VDX
5
5166

DVSX,1
1B12
6
DQSX,1

VD1X,1
VDX, I
XDVS+1,1

= XEC

vixa
?5J
1317

5J

U1X,1
1
P X , I

- TS PN LUNAR SURFACE
COMPUTE THRUST ACCEL
13
1/2(VD1-VD) AT 7
TO HARD NAV

SAVE REX FROM FITTER
SCRATCH MATRIX C AREA
ALTITUDE ENTRY TFST

IF NO 25J FNTRY

R=5J+25J

NEW R COMPONENTS

RANGE AND RANGE RATE COMPUTATIONS



*
*

77
00
00
01
01
02
0?
03
03
04
04
05
05
06
06
07
07
00
00
01
01
02
02
03
03
04
04
05
05
06
06
07
07
00
00
01

FLIGHT PROr
L4

17
20
21
20
?I
2f>
21
20
21
20
21
20
21
20
21
20
21
22
23
22
23
22
2^
22
23
22
23
22
23
22
23
22
?3
24
25
24

1777
2000
2001
2002
2003
2004
200^
2006
2007
2010
2011
2012
2013
2014
2015
2016
?01 7
2020
2021
2022
2023
2024
2025
2026
2027
2030
2031
2032
2033
2034
2035
2036
2037
2040
2041
2042

20
24
10
10
42
30
72
56
10
20
54
04
04
04
10
50
30
30
42
30
50
20
04
10
20
24
10
26
56
32
10
20
?6
26
24
?6

1
1
I
1
1
0
0
0
0
0
0
0
0
0
0
1
1
1
1
0
1
1
o
1
1
1
I
1
0
0
0
1
1
0
0
0

ABORT

0344
0340
0124
0004
1764
0??3
6737
0001
0317
0636
0005
0210
0210
0210
0030
0007
0170
0200
2017
0440
0002
0124
0317
0300
0364
0360
0004
0300
0001
0440
0440
0060
0060
7520
4011
oo^o

-LV AGS FPB S03 4039
ELECTRONICS ASSEMBLY

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
1P1
182
183
184
1R5

•
*
.
.
.
.
.
.
.
•
•
*
.
.
.
.
.
.
.
.
•
•
.
.
.
.
.
.
.
.
*
.
*
•
.
•
.

*
FLTR CLA

*SUB
STO
STn
TIX
CL?
TSO
ALS
ST3
CLA
LRS
OVP
OVP
DVP

DAD STH
AXT
CLZ
:L?
TIX
CL7
AXT

FLT^A CLA
DVP
STD
CLA
SUB
STH
MPR
ALS
A 07

"sin "
:LA
MPR

MPP

SU3
MPR

R"
3 X
RR

X»l
, 1
X,l

TS4T1
AL T'JP + 2
?5J
3P
1
P3
2K
5
3
3

R
01
7,
~ 1
"3
*-
O D

2,
3R

3P

A3
VC
vx

VMAG

1

1
1
1 , 1
1 ,1
7,1

1

X, I

1BD,1
X,l
a ^

TS4,1
A3
1
OR

3R
LU
Dl

18D,1

DOT
DOT
X,l
X,l

3R3
IB
Dl

5
1

12/18/70

RELATIVE RANGE

3?

DP CHMP OF PR MAS

B22 RANGE VECTOR MAG
48
53
30
7
-IS
2K1/R**3 8-16

ZERO PHI,M

7EROED FOR SJM

Bl UNIT POINTING VFCTH
813

R13 RANGE RATE CSM-

R2
fi5



FLIGHT PROGRAM S—LM ACS FPS 503 403Q
LM ABORT FL^CTRHMICS A

01
02
02
03
03
04

04
05
05
06
Oft
07
07
00

00
01
01
02
02
03
03
04
04
05
05
06
06
07
07
00
00
01
01
02
02
03

25
24
25
24
25
24
25
24
25
24
25
24
25
2ft

27
26
27
26
27
26
27
2ft
27

26
27
26
27
26
27
30
31
30
31
?0
31
30

204^
2044
2045
204ft
2047
7050
2051
2052
7053
2054
2055
2056
2057
2060

2061
2062
2063
2064
2065
2066
2067
2070
2071
2072
2073
2074
2075
2076
2077
2100
2101
2102
2103
2104
2105
2106

10
20
10
42
14
12
12
12
20
10
20
10
20
46

30
22
46
10
20
62
24
46
30
24
10
50
20
26
04
22
06
04
10
70
54
10

I
0
1
1
0
0
0
0
0
0
0
0
0
0

0
0

0
0
0
0
0
0
0
0
0
1
0
1
0
I
0
0
1
1
0
1

0200
4^03
0460
2024
7701
0170
0175
0207
2373
0103
2220
0143
060'4
2402

0167
7701
2274
0167
0503
0000
4006
2121
0501
0415
0220
0002
0440
0300
412ft
0004
40ft5
0317
0170
0^00
0002
0171

1186.
1187.
11R8.
1139.
1190.
1 191 .
119?.
1193.
1194.
1195.
1196.
1197.
1 198.
1199.
1200.
1201.
1202.
1203.
1204.
1205.
1206.
1207.
1708.
1209.
1210.
1211.
1212.
1213.
1214.
1215.
1216.
1217.
1213.
1219.
1220.
1221.
1222.

FLTRD

RATE

FLTP.E

ST"i
CLA

TIX
LDO
STO
STQ
STO
CLA
STH
:LA
STO
ZL*
TMI

CLZ

TMT
STO
CLA
A3S
SUB
TMI
ZLl
SUB
STO
AXT
CLA
MpR

DVP
ADO
MOy

DVP
STO
CLA
LRS
STO

"31,1
4B17

-LTRA,i
1B3
Cll
C22
C44
PAO
TR1
CAD
TR2

DEL21
-LTRX

HU17
1B3
FLTRTM
MU17
17J

1317
FLTRH
17 J
ROOTS
1ELR1
7,1

RRDOT
631BD,1
M1B1
TS4,i
1B2
RR
Z 1 1 ,1
A31BD,1
?
C 1 2,1

12/19/70

ADT,JDT AT 3-7

SET UP DIMENSION FOR

COMMON SETUP OF PHI AMD M

COMMON ADDR SETUP FOR
PHI*P*PHI(T) AND

BYPASS FILTER IF OM SJRFACE T3
AVOID CONFLICT rflTH [>44, SIDE'.L

7ERO MU17 IF FILTFR TIME

NO RATF CHECK

R13

B13
BU

B13
SCALE AT R15
B?2
Mil AT 8-7
Bl

M14 AT 83



*
*

03
04
04
0^
05
06
06
07
07
00

00
01
01
02
02
03
03
04
04
05
05
06
05
07
07
00
00
01
"1
02
02
03
03
04
04

FLIGHT PRHOPAM 8-
LM

31
30
31
0̂
31
30
31
30
31
32

33
32
33
32
33
32
3^
32
33
32
33
32
33

32
33
34
35
34
35
34
35
34
35
4̂
3^

2107
2110
2111
2112
2113
2114
2115
2115
2117
2120

2121
2122
2123
2124
2125
2126
2127
2130
2131
2132
21 33
2134
2135
2136
2137
2140
2141
214?
2143
2144
21^5
2146
2147
2150
2151

42
14
70
12
10
30
20
10
20
40

2?
46
50
20
26
24
10
70
26
06
52
10
20
26
26
10
42
37
10
20
06
04
10
30
32

1
0
0
0
0
0
0
o
0
0

0
0
1
I
0
1
1
1
1
0
0

1
1
1
0
1
1
0
0
0
0
0
o
0
0

ARHPT

2075
0172
0171
0171
<H72
0175
0774
0316
4006
2167

0316
2402
0002
0554
0316
0?34
0220
0124
0124
0775
0014

000^
0300
0300
0776
0004
2124
0002
0316
0126
0000
0124
0205
ooon
00̂ 6

-LM AGS FP8 S03 4039
ELFPTRONICS ASSEMBLY

1223.
1224.
1225.
1226.
1227.
1728.
12?9.
1230.
1231.
1232.
1233.
1234.
17^5.
1236.
1237.
1238.
1239.
1240.
1241.
1242.
1743.
1244.
1?4*.
1246.
1247.
1248.
1249.
1750.
1251.
1752.
1753.
1254.
1755.
1756.
1257.
1758.
1259.

TTX
LOQ
CLA
STO
STt)
:LZ
CLA
STO
CL*
TPA

*
*
FLTRH ADO

TMI
RANGE AXT
FLTRI CLA

MPR
SUB
sn
CLA
MPR
MPY
LLS
STH
CLA
'4 PR
MPR
ST1
TIX
ADZ
STT
CLA
woy

OVP
STO
CL?
AOZ

=LTRF,
C13
C12
Cl?
:i3
"27
6K8S
1BJ
1817
PLTRJ

1 8J
FLTRX
2,1
A31S,l
18J
RRSX.l
OELR1 ,
&PX fl

^ R X ? 1
6<9S
12
TSO,1
A3180,
A318D,
6K10S
TS4,1
FLTRf t
TS2
18J
RHZ
TSO
R R X
C 47
TSO
TS6

1

I

1
1

1

12/19/70 PAGE 34

«12 AT 8-7
M13 AT 83
M 2 2 < M ? i , M ? 3 t M ? 4 A L R F A 3 Y 7 F R O )
810
N11,(N12=C42=0,N22=C44=1B3)

CHFCK RANGF

ZB 81
822

823

846
842
830
830
*l
B2

Nil AT 830

830
-N12



*
*

05

05
06
06
07
07
00
00
01
01
0?
02
03
03
04
04
05
05
06
OS
07
07
10
1 n
11
11
12
12
13
13
14
14
15
15
IS
16

FLIGHT PROGRAM 8

34

35
34
35
34
35
36
37
36
37
36
37
36
37
36
^7

36
37
36
37
36
37
20
?1
20
21
20
21
20
21
20
21
20
21
20
21

2152

2153
2154
2155
2156
2157
2160
2161
2162
2163
2164
2165
2166
2167
2170
2171
217?
2173
2174
2175
2176
2177
2200
2201
220?
2203
2204
2205
2206
2?07
2210
2211
2?12
2213
2214
2215

I

10

20
26
22
10
20
06
52
22
10
20
10
20
32
10
20
10
20
72
20
72
30
24
10
10
06
52
10
20
32
54
20
32
10
12
06

.M

0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0

AROPT

02^7

027ft

0221
0341
0341
0777
0221
000?
0361
0361
05?2
0777
0441
0621
0621
4005
0461
2015
2404
2213
2404
0205
0201
0201
0202
0201
0003
0040
0200
0316
0021
0203
0207
0200
0203
0203

ACS FP8 SO? 403<>
CS A S S E M B L Y

1260.
1261.
1262.
1263.
1264.
1265.
1266.
1267.
1268.
1269.
1270.
1271.
1272.
1273.
1274.
1275.
1276.
1277.
1278.
1279.
1?80.
12R1.
1282.
12P3,
1284.
12R5.
1286.
1287.
1283.
1289.
1290.
1291.
1292.
1293.
1294.
1295.
1296.

STO C44

FLTPJ

031AD

C31AO

CLA
MpR

ADO
STO
CLA
MPY
LLS
ADD
ST3
CLA
STO
CLA
ADZ
STH
CLA
STO
CLA
TSQ
CLA
TSQ

SUB
STO
STO
MPY
LLS
STH
CLA
ADZ
LRS
CLA
ADZ
STD
STO
MPV

6K5
DFLR3
RV
* Y
6K6S
OELR3
2
VY
VY
SK6
6K6S
1000D
MU19
MLJ19
2B17
TP&
DAD
^XM
C31AD
MXM

C32
C32
C33
C3?
3
D31
C31
18J
17
34
44
31
34
34

12/18/70

N??
M IS ALREADY SFT UP IN C11-C24
BO
823
Y=Y+6K5*DELR3 B23

B-8
815
B13

VY=VY+6K6*OELR3

RESTGPF GAIN AFTER 1ST PASS

INCREMENT MARK COUNTER

DIMENSION FOR MXM (OTHER DIM.
AND ADOR. ALREADY SET UP)

RETURN WITH n=P(T)*M{T)

RETURN WITH Q IN C31-C34

QP12=OP21= -(Q12+M12)

(QP12)**2 AT R57(ZER,n EHR RATE!

QP11=Q22+N22
= OIH-N11



FLIGHT PROGRAM g—LM AGS FP8 S03 4039
L* ABORT ELECTRONICS ASSEMBLY

1 2 / 1 8 / 7 0 PAGE 36

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

1.6
17
17
10
ID
11
11
12
12
13
13
14
14
15
15
16
16
17
17
10
10

20
21
22
23
22
23
22
23
22
23
22
23
22
23
22

??
22
2^
24
75
24
25
24
25
24
25
24
2^
24
25
74
25
24
2^
76
27

2216
2217
2220
2221
7777
222?
2724
2225
2226
2227
2233
2231
2232
2?33
2234

2235
2236
2237
2240
2241
7242
2743
2244
2745
7246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2761

52
74
10
70
10
20
10
20
10
20
77
20
10
20
10

20
06
04
10
06
52
32
10
42
20
34
10
70
34
10
20
34
10
20
34
10

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

1
0
0
1
1
0
1
I
1
0
0
0
0
0
0
0
0
0
0
0
0

ooo^
0040
0170
2015
^143
40Q5
0462
4003
0461
7205
2404
0220
0173
0222
0177

0040
7701
0170
0040
0173
0003
0204
0704
7735
0340
0704
0340
0342
0205
0342
0360
0206
0360
0362
0207
0367

1297.
1298.
1299,
1300.
1301.
1302.
1303.
1304.
1^05.
1306,
1307.
1 308.
1309.
1310.
3311.
1317.
1313.
1314.
1315.
1316.
1317.
1318.
1319.
1370.
1321.
1322.
1 ? ? 3 .
1324.
1325.
1326.
1327.
1328.
1329.
1330.
1331.
1332.
1333.

CAO

LLS
SU3
STO
:LA
STO

STO
CLA
STO
:LA
TSO
CLA
ST3
CLA
STO

Cll
DAD
TR2
2B17
TR5
4317

D31AD
MX«
D^LRl

DELR2

INDEX IS LOADED IN
Cl A
^Dy
DVP
STG
MPY
LLS
A 07.
ST1
TIX
CLA
SUZ
STO
CLA
SUZ
STO
CLA
SUZ
STO
CLA
SU7
STO

D31
1B3
en
D31
"14
3
C41
C41
*-8
RX
C'+l
RX
* I
C42
*?
vx
C43
VX
V7
:44
vz

tl

tl
f 1

, 1
f 1
tl

QP11*QP22 AT 857(810 FOR R A T E )

DETERMINANT HF O+N) M A T R I X

RETURN WITH 8CT)*:il 1^ 0
SETUP FOR TRICKY INDEXING

AT B57,R47 (B20,810 F3* RATF)

B(T) AT 83f8-7(813,B3 FOR RATE)
8(I,1**OELR1 OR B(It2)*DELR2
TH B23 OR B13
! AST 4 TIMES THRJ WILL ADD TH
VALUES COMPUTED 1ST 4 TIMES

BU

B(2,l MDELRH-B(2,2)*OELP2

Bt3 ,1 I *DFLR1+6(3 ,7 ) *DELR2



)

* FLIGHT PROHPAW q-

*

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
17
17
10
10
11
1 1
17

76
27

76
27
26
77
26
77
76
27
26
27
26
27
30
•M
30
31
30
31
30
31
30
31
30
31

30
31
30
31
37
33
32
33
32

2762
7263

77 6 A
2265
7766
7767
2770
7771
7272
2773
7774
2275
7276
2277
2300
2301
2^0?
2303
730i
2305
2306
7307
2310
2311
2312
2313

7314
7315
7316
2317
2^70
2321
2322
732^
2374

I

20
77

20
34
10
20
34
10
47
40
20
10
12
20
76
26
36
10
10
20
10
10
20
72
20
72

2C
22
10
70
2?
10
20
77
10

-^

0
0

1
1
1
1
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
o
0
0
0
0
f)

ABORT

222^
2404

0700
0170
0700
0710
0200
0710
226^
2407
0202
0205
0202
0060
0062
7570
0030
0201
0204
4013
0177
0177
2015
7404
23T3
2404

070^
06*^0

0700
0705
065n
0705
0712
0650
0712

-LM AGS FPB S03 4039
ELFCTRONJICS ASSEMBLY

1334.
1335.
1336.
1337.
1338,
1339.
1340.
1341.
1342.
1343.
1344.
1345.
1346.
1347.
1348.
1349.
1350.
1351.
1352.
1353.
1354.
1355.
1 ̂ 56.
1357.
1358.
1359.
1360.
1361.
1362.
1363.
1364.
1365.
1366.
1367.
136R.
1369.
1370.

CLA
TSQ

*
CLA
S'J/
STQ
CL&
SUZ
STn
Tix

CAO
MXM
INDF
allf
"lit
^11*
t>31,
~31 9

P31,
*-6,

X
1
1
1
1
1
1
1

TR^ FLTRX
FLTRTM CLA

ST9
STQ
CLA
MPR
MPR

MP7
STH
$rn
:LA
STH
STQ
CLA
TSO
CLA
TS3

*
CLA
ADD
STH
CLA
ADD
STT
CLA
AOD
ST")

C33
C47
C33
U1X
U1Z
3B3
111
C37
C41
1R9
C13
C24
lAn
MXM
PAO
MXM
P(NE
Pll
7<?
Pll
P27
7K2
P72
P33
7K7
P33

w

17/18/70 PAGF 37

RETURN W I T H 8*M*P TN C11-C44
INDFX IS L^ATEO IN MXM

p=p-B*M*P

FINISH SFT1JP OF PHI
JOT
1R3

B5

COT AT B-7

DT AT B13

NOW H A V E PHI TN C11-C44

RETURN WITH 0 = P ( T ) * P H U T >

RETURN WITH P=D{T)*PHI(T|, OR
) = PH!*P(3LD)*PHim

ADD STATE NOISF TO DIAGONALS
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12
13
13
14
14
15
15
16
16
17
17
10
10
11
H
12
1?

13
13
14
14
15
15
16
16
17
17
10
10
11
11
1?
1?
13
13
14

33
3?
33
32
33

32
33
3?
33
3?
33
34
35
34
35
34
35

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

2325
2326
2327
2330
2331
2332
2333

'••2334N)
2335
2336
2337
2340
2341
234?
2343
2344
2345

2346
2347
2350
2351
2352
2353
2354
2355
2356
2357
2360
2361
2362
2363
2364
2365
2366
2367
2370

20
22
10
72
44
20
72
20
44
20
72
20
10
50
20
72
44

10
42
50
20
72
10
20
72
10
42
30
56
46
40
50
30
30
20
10

0
0
n
0
0
0
0
0
0
0
0
0
0
1
1
0
0

1
1
1
1
0
1
1
0
1
1
0
n
0
0
1
1
1
1
1

0717
0650
0717
6261
2332
7003
2440
41^0
2341
4375
2440
4113
0721
0002
0774
0720
2360

0774
2343
0007
0700
0720
0700
0710
0720
0710
2351
0417
0003
2364
240?
0007
0700
0710
0564
0774

1371.
137?.
1373.
1374.
1375. r
1376.
1377.
1378.
1379.
1380,
1381.
1382.
1383.
1384.
1385.
1386.
1387.

1389.
1390.
1391.
n92.
1393.
13^4.
1395.
1396.
1397.
139R.

1399.
140^.
1401.
1402.
1403.
1404.
1405.
1406.
1407.

RSHFT

RVSAR

PINIT

:LA
ADO
STO
TSQ

TSO

THV
CLA
TSQ
CLA
STG
AXT

TSO

7K?
P44
EXEC

sicnz+i
STFST

3SHFT
LRI+2
STEST

VRSH+l
2,1
6K3S,1
VRSH
RVSAR

STH
TIX
AXT
CLft
TSO
STT
CLA
TSO
STT
TIX
CLZ

*ALS
TMT
TRA
AXT
CL7
CLZ
CLA
ST1

SK8S, 1
*-4,l
7,1
Pll ,1
Vp SH
D11 ,1
P3l,l
VRSH
P31 ,1
*-6,l
S17
3
o f N I T
CLTRX
7,1
Pll,l
P31 ,1
6K8,1
6K8S,1

RESET DVE&FLIW
ALS 2
TEST FOP SCALING TOO L1W
LR^ 1
NEED RIGHT SHIFT IF CWERFL3W
ALS 3
SEE IF SCALING DOWN IS
ALS 1

BYPASS RESCALING IF G^FPFL3W IM
EITHER 2ND STEST OR ALS 1 6KIO,
OTHERWISE SHIFT LEFT "}\ RIGHT 1
6KS»6K9,6K10 AN»D P MATRIX

IS FILTER INIT.

INITIALIZE P MATRIX AND FILTF3
CONSTANTS

THIS ALSO ^EROES 6K6S



)
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14
15
15
16
16
17
17
70
20
21
71

22
22
73
73
74
24
25
2^
26
26
27
27
20
?n
71

37
36
37
36
37
36
37
70
?!
20
21

20
21
70
21
20
21
20
21
20
21
20
21
2?
73
77

2371
2372
7373
2374
2375
7376
7377
7400
7401
2402
2403

7404
7405
2406
2407
2410
2411
2^12
7413
7414
7415
2416
2417
2470
7471
242?

4?
20
10
10
?0
10
10
30
30
72
40

1?
10
24
10
30
20
24
10
30
20
10
72
70
10
70

1
0
0
0
0
0
0
0
0
0
0

0
0
0
0
n

0
0
0

0
0
0
0
0
0
0

7365
0457
0700
0705
0456
071?
0717
0621
0606
6261
5444

021?
0073
4006
0745
0424
0143
4010
074?
04?S
0037
0442
6761
044?
0037
0103

1408.
1409.
1410.
1411.
1412.
1413.
1414.
1415.
1416.
1417.
1418.
1419.
1470.
1471.
1427.
1473.
1474.
1475.
1^76.
1427.
1478.
1429.
1430.
143] .
1437.
1433.
1434.
1435.
1436.
1437.
1433.
1439.
1440.
1441.
1447.
1443.
1444.

TIX
:LA

PAD STO
STO
CL*
STO
STO
CLZ
CLZ

FLTRX TS3
TRA

*
*
*
#
*
*
*
*
*
*
*
MXM STO

STO
SUB
STT
CLZ

R3 CLA
SUB
STO
CL?
CLi
STO
TS9
CLA
STH

R2 CLA

PlNIT+l f
SK?
Pll
P72
6K4
P33
P44
MU1 9
DEL^5
EXEC
!_ MOR^

M A T R I X M
PERFORMS

1

U

TRANSP1SF
WHERE Al
811, A
T35 = 0̂
THE PESU
:OLUMNS»
3Y ROWS
All, Al?.
PP
TP3
1B17
RRF.X2
I
TR2
1B4
RR CX1
J
use
TI
zXEC
TI
DLSC
TP1

I

.
L

I
f

CLEAR M A R K
MAKE RANGE THE FIRST

MULTIPLY SUBROUTINE
c = Am*em WHERF <TI INDICATES THE
OPERATION v FNTFR WITH TRl = STH All

=AODPESS OF 1ST ELEMENT OF A, TR2 = STO
- STO :u , TR4 = NO. OF COLUMNS IN A,
OF ROWS IN A, TR6 = NO. OF RO^S IN 8,

T M A T R I X C WILL HAVE TR4 ROWS AND T*6
ALL MATRICES ARE ASSUMED TO 8F STORED
N SEQUENTIAL LOCATIONS BEGINNING WITH
. . ., A?l, A22, . . .» FTC.

SAVE RFTURM ADDRESS
STORE STH Cll IN T&3

VARIABLE MATRIX ELFMEMT STORE

FORM MPY
VARIABLE

FROM STO
MULTIPLY

(D24)
TEMP. STORAGE TO SAVE 024

RESTORE 074



*
*

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

20
20
21
21
22
22
2?
23
24
24
25
25
26
26
27
27
20
20
21

21
22
22

FLIGHT PROGPAM 8 — L** AGS FPB S03 4039
M

2'
22
23
22
?3
22
23
22
23
22
?3
22
23

24
25
24
25
24
25
24
25
24
25
24
25
24
25
24
25
26
27
26

27
26
27

2423
2424
2425
2426
2427
2430
2431
2432
2433
2434
2435
2436
2437

2440
2441
2442
2443
2444
2445

2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462

2463
2464
2465

22
22
10
?0
22
10
0̂
30
40
42
40
42
40

10
12
20
26
06
^2
72
50
20
72
20
72
42
40
24
10
30
10
72

50
20
10

0
0
0
0
0
0
0
0
0
1
0
1
0

0
0
0
0
0
0
0
1
1
0
1
0
I
0
0
0
o
0
0

1
1
1

ABOPT

0424
4065
0741
074̂
4006
0745
0426
0077
0741
2436
2411
2433
2422

0721
0020
0317
0317
0775
0012
0720
0007
0700
0720
0710
0720
245"
0020
0231
0403
OH07
0143
6261

0002
0430
0200

F.LFCTROMICS ASSFMBLY

1445
1446
1447
144R
1449
1450
i4«;i
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
146?
1463
1464
1465
1466
1467
146R
1469
1470
1471
1472
1473
1474
1475
1476
1477
1473
1479
14RO
14R1

.

.

.
•
.
.
.
•
•
•
.
.
.
.
.
*
.
.
.
.
•
.
.
•
.
.
.
•
.
*
.
.
.
•
•
*
•

ADD
AD}
STO
CLA
ftDD
ST1
CL7
CLZ

Rl TR*
T|X
TRft
TIX
TR/\

#
STEST STO

STO
CLA
MPR

MPY
LLS
TSQ
*\XT
CLA
TSQ
CLA
TSQ
TIX
TR^

LMQR82 SU3
STT
:i z
STl
TSO

*
HRBLN ftXT

CLA
STO

I
ST3COM
RREX
RPFX2
1817
7PEX2
<
TRR
P-PEX
* + 2,l
R3
Rl » 1
32
TEST
VRSH+
SREX3
QP

RR
6K9S
10
VRSH
7,1
PI 1 »1
VRSH
P31,l
VRSH
*-4fl
SREX3
5J
3LTF.L
TS7
VHSO
EXEC

2,1
V1X,1
*"X,1

F3R
1

E

12/1B/70 PAGE

CLA FROM ST3
V A R I A B L E CLA

INCREMENT STO INSTRUCTION

TFMP. SUM

VARIABLE SCALING OF FILTER

822
22+22=44

OL-5J AT 823
PERIC. ALT
= VH SO AT 826
S A V E FOR ORB INS

PESTORE REX INTO FILTE*
S C R A T C H M A T R I X C A R E A
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73
23
74
24
25
25
76
76
27
77
70
70

71
21
22
22
23
2^
24
24
25
25
26
26
27
77
20
20
71
21
22
22
23
??
74

26
77
26
27
76
27
26
77
26
77
30
31

30
31
30
31
30
31
30
31
30
31
30
31
30
31
3?
33
37
33
3?
33
37
33
32

2466
2467
2470
2471
7477
2473
2474
2475
2476
2477
7500
2501

750?
7503
7504
7505
2506
2507
7510
7511
2512
7513
2514
2515
2516
7517
2520
2571
7522
2523
2524
2575
2526
2577
7530

20
1 o
20
10
47
7?
20
24
56
74
10
72

30
30
50
20
10

26
56
3?
10
70
10
26
56
37
10
20
60
10
70
10
42
77
72

1
1
1
1
1
0
0
0
0
0
0
0

0
0
1
I
1
1
0
0
0
1
I
1
0
0
0
1
0
1
1
1
i
0
0

0340
0704
0360
0474
7464
6444
0173
0731
0001
0403
0315
6261

0211
0270
0002
0340
0220
0054
0001
0711
0711
0360
0430
0054
0001
0770
0270
0054
oooo
0010
0060
0004
,7505
637?
642?

1482,
1483.
1484.
1485.
1486.
1487.
1488.
1489.
1490.
1491.
149?.
1493.
1494.
1495.
1496.
1497.
1498.
1499.
1500.
1501,
1507.
1503.
1^04.
1505.
1506.
1507.
1508.
1509.
1510.
15H.
1512.
1513.
1514.
1515.
1516.
1517.
1518.

CLA
STO
CLA
STO
TIX
TSQ
CLA
SUB
ALS
SUB
STO
TSO

*
*

CL7
:LZ
4XT

KINGK CLA
STO
MP3
ALS
b$l
STO
CLA
STO
MPR
ALS
AD?
STO
~L&
COM

STO
:L^
STO
TIX
TSO
TSQ

3X * 1
3DX.1
VX » 1
VOX,1
03BL4+1,!
ORBPM
ftl
5J
I
OLTELE
Oft
EXEC

Y
VYO
? » 1
"X, 1
^IX,1
W*X»1
1
Y
Y
vx f i
V1X,1
WCX»1
1
VYO
VYO
WCX,1

TS10,l
U1X,1
TS4,1
KINGK, I
^RSP^O
NORMV

COHPUTE L^ ORBIT PARAMETERS

Mpy RY 2

LM APOFOCUS ALT. AT B73

SAVE R FOR ORBIT

Y=(WCX)QnT( R X >

SAVE V FOR ORBIT TMS.

VY3=(WCX)OOT(VX)
SFT UP FOR CROSS
PRODUCT SUBROUTINE
WC X Ul - IJ1 X -WC

VI. VECTOR TO



* FLIGHT PROGRAM B
*

74
25
75
26
26
27
77
20
20
71
21
72
22
23
23
?4
?4

25
75
76

26
27
77
20
20
71
71
72
27
73

23
24
74

33
32
33
32
33
32
33
34
35
34
35
34
3^

34
35
34
35
34
35
34

35
^4

35
36
37
36
37
36
37
36

37
36
37

2531
2532
2533
2534
2535
7536
2537
7540
2541
7542
7543
2544
7545
7546
2547
7550
2551
755?
7553
7554

2555
2556
2557
2560
7561
7567
756"*
2564
7565
7566

7*67
2570
2571

I

77
30
30
50
30
10
76
72
10
30
56
10
20
76
72
10
47
77
10
72

20
72
67
46
22
46
30
20
10
40

20
24
56

.M

0
0
0
1
1
1
1
0
0
1
0
I
1
1
0
0
1
0
0
0

0
0
0
0
o
0
0
0
0
0

0
0
0

ABORT

6373
0003
0004
0002
0010
0034
0134
0004
0004
0014
0001
0040
0134
0060
0003
0003
7535
7034
0777
6261

0410
751?
0000
2573
4065
7567
0310
0776
0046
3576

0373
0377
0005

-LM ACS FPB $03 403«
ELECTRONICS ASSEMBLY

1519.
1570.
1571.
1577.
1573.
1574.
1525.
1526.
1527.
1528.
152<>.
1530.
1531.
1532.
1533.
1534.
1535,
15^6*
1537.
153R.

*
*
GM

17/18/70 PAGE

1540.
1541.
1547.
1543.
1544.
1545.
1546.
1^47.
1548.
!54«.
1550.
1551.
1552.
1553.
1554.
1555.

TS3
CLZ
:L?
AXT
CL7
STO
MPR

A33
STO
CLZ
ALS
STO
CLA
MP*
ADI
STH
T1X
TSQ
STO
TSQ

GUTDANC'

CLA
*ADO
*ABS
TMJ
*A03

CRSPRO
rs3
TS4
7,1
TS10,1
V1X,1
A31,l
TS4
^54
TS14,1
1
W 1 X * 1
A31,l
J 1 X , 1
TS3
TS3
*-!?,!
ARCTAE
XI
FXEC

= Monc

510
5B3

^XFRl
1B7

VI AT i

TS4 = VI DOT 78 AT B2

TS3 = Ul DOT 7R AT 82

FNO OF LEV OR3 PAR BRANCH

CHECK

T»I

CLA

TRR

CLA
SU3
ALS

TPI SEARCH

TOEL=0
=TRA DX10P
SET UP RETJRN FROM NORTONT S E X

NJORTON4-5
CSI ,CDH,TPI EXECUTE, n& EXT DV
TIG COMPUTE TDEL FOR
T A l C S I , C D H , OR TP!
5



*
*

?*
25
25
76
27
27
3H
30
31
31
3?
3?
33
^3
34
34
35
35
36
36
37
37
30
30
31
31
3?
32
n
33
34
34
35
35
36
Tt,

37

FLIGHT PROGRAM 8-
LM

36
37
36
37
36
37
20
71
70
21
20
71
70
21
20
21
70
71
20
21
20
21
22
73
22
23
72
23
22
23
7?
73
2?
73
22
73
77

2577
7573
7574
7575
7576
2577
7600
7601
7602
2603
2604
2605
7606
7607
2610
2611
761?
7613
7614
261*
7616
2617
2620
7621
2627
2623
7624
7675
2626
7627
763H
2631
2632
7633
2634
263^
2636

10
20
54
27
10
30
4ft

10
22
10
20
7?
10
22
10
30
30
30
10
30
10
10
26
56
3?
10
30
10
26
56
32
10
20
10
20
in
42

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
1
1
1
1
1
0
0
0
1
1
1
0
0
0
1
1
1
1
1

ABORT

C310
0310
0005
0377
0373
0310
2607
0310
0307
0311
0310
3571
0347
0217
0170
0477
0263
0720
0174
0430
0014
0460
0054
0001
0263
0?63
0010
0060
0460
0001
0477
0477
0700
0204
0420
0474
2613

-L^ AGS FP8 S03 4039
E! FCTRONICS ASSEMBLY

1556.
1557.
1558.
1559.
1560.
1561 .
1^67,
1563.
1564.
1565.
1566.
1567.
1^68,
1569.
1570.
1571.
1572.
1573.
1574.
1575.
1576.
1577.
1578.
1579.

1580.
1581.
1582.
1583.
1584.
1585.
1586.
15H7.
1588.
15«9.
1590.
1591.
15^2.

STO
DXFR1 CLA

LRS
ADD
STO
CL 1
TMI
STO
ADO
STO
CLA

DXFR10 TSQ
nxiop STO

ADD
STO
CLZ
CL?

DXFRR5 CLZ
STO
CL7
STO
STO
MPO

ALS
AD7
STO
CL?
STO
MpR

ALS
A07
STO
CLA
STO
CLA
STn

TIX

TDEL
TDFL
5
TA1
TIG
TDEL
*+7
TDF.L
5J
TR

TDFL
NORTON
RF
7K14
P
RADOT
VPY
RTX,1
R5X tl
vixa
TS14,1
V5X,1
wcx?i
1
VPY

VPY

TS10,1
U1X»1
V5X»1
1
RADOT
RADOT
PEX,1
ROX,1
VEX,1
vox,i
DXFRR5,!

17/18/70 43

TOEL=00 GTP 0 AFTFR TR CAL

TIME UNTIL RENDEZVOUS (TPT)

PRFD. BURMOUT ALTITUDE

R5 STORF

V5 STORF

TO n
VPV = V5 DOT we

Ul STDRF
RAHOT = R5
TO 13

CS" POS AND VEL FDR
FLLIPSF PREDICTOR
AND ORBIT PARAMETERS
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37
30
30
31
31
37
32
33
33
34
34
35
35
36
36
37
37
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
30
30
M
31

23
24
75
74
?5

24
75
74
25
24
25
24
25
24
25
24
25
76
27
26
77
26
77
26
27
26
77
26
27
76
77
76
77
30
31
30
31

2637
2640
7641
2647
7643
2644
2645
2646
7647
2650
7651
?652
2653
2654
2655
2656
2657
7660
2661
2662
2663
2664
2665
7666
2667
2670
7671
2672
7673
2674
2675
2676
2677
2700
2701
7702
2703

72
20
10
7?
72
20
74
2?
46
74
72
30
20
24
10
20
10
20
10
26
32
10
42
7?
7?
30
50
70
10
26
32
10
4?
70
74
46
77

0
0
0
0
0
0
0
0

0
0
0
o
1
1
1
1
1
1
1
1
0
0
1
0
0
0
1
1
1
1
0
0
I
0
0
0
0

647?
0013
0463
6261
6444
0436
0445
0310
2651
0445
3571
0003
0720
0174
0430
0054
0004
0060
0010
0430
0003
0003
2653
6373
6472
0004
0002
0010
003*v
0430
0004
0004
7672
5033
0410
3074
5000

15Q3,
1594.
1595.
1 5Q6.
1597.
159S.
1599.
1600.
1601.
1602.
1603.
1604.
1605.
1606.
1.607.
1608.
1609.
1610.
1611.
1612.
1613.
1614.
1615.
1M*.
1617.
1618.
1619.
1620.
1671.
1677.
1623.
1624.
1625.
1676.
1627.
1628.
1629.

HRBIT3

DXFR13

VRUP1

TSO
CLA
STn
TSO
TSO
CLA
SUB
ADO
TMI
SUB
TSQ
CL?
:LA
SUB
STO
:LA
STH
C L A
STO
MPR
AD?
STO
T I X
TSO
TSO
:i-7
A X T
C L A
STH
MP*
A D Z
STn
T I X
C L A
SUB
T M I

NORMV
T S 1 3
VHA
F X F C

TB
T C S M
Tf)EL

T C S M
M 3 R T O N
T S 3
3 I X , 1
R 5 X f l

W C X , 1
T S 4 , 1
UlXt l
T S l O f l
V I X . l
TS3
T S 3
l X F P l 3 U f l
C 3 S P 9 Q
NHRW
TS4

T S l O t l
V I X , 1

TS4
TS4
VRUPH-lf l
1 B 1
S10
X D V - 1

HRB1T

+TIME INC. TO DXFR

RC-R5

Ul DOT (RC-R5)
SCALE 8HTH RX AND R?
AT 7.4 FOR ARCTAF

XPPQD Ul

R7 AT 24

FXT DFLTA V

)



*
*

32
32
33
33
34
34
35
35
36
36
37
37
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
30
3D
31
31
32
32
33

FLIGHT PROGRAM B-

30
31
30
31
30
31
30
31
30
31
30
31
32
33
32
33
32
33
•*2
33
32
3?
32
33
32
33
32
33
34
35
34
35
34
35
34

2704
2705
2706
2707
2710
2711
2712
2713
2714
2715
2715
2717
2720
2721
2722
2723
2724
2725
2726
2727
2730
2731
2732
2733
2734
2735
2736
2737
2740
2741
274?
2743
2744
2745
2746

L

46
30
30
30
50
20
26
56
32
10
20
06
04
32
10
20
06
04
32
10
42
72
10
20
24
10
20
24
22
24
10
72
20
60
46

'•1

o

0
0

0
l
l
l
0
0
0
1
1
0
0
0
1
1
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ABORT

1144
0450
0451
0452
0002
0034
0064
0001
0450
0^-50
0040
0064
4126
0451
0451
OQ60
0064
4126
045?
0452
2711
7034
0303
0311
OMO
0435
0436
0445
OM1
0312
0442
6261
0410
0000
5520

—LM AGS FPR
ELECTRTMCS

1630.
1631.
1632.
1633.
1634.
1*35.
1636.
1637.
1638.
1639.
1640.
1641.
1642.
1643.
1644.
1645.
1646.
1647.
1648.
1649.
1650.
1651.
1652.
1653.
1654.
1655.
1656.
1657.
165R.
16^9.
1660.
1661.
1662.
1663.
1664.
1665.
1666.

S03 403̂
ASSEMBLY

TMI
CLZ
CLZ
CLZ
A XT

DXFPA CLA
MPR
ALS
A07
STO
:LA
MPY

DVP
ADZ
STO
CLA
MPY
3VP
ADZ
STO
TIX
TSO
STO
CLA
SUB
STO
CLA
SUB
ADD
SUB
STO
TSQ

OXFR14 CLA
;OM
TMT

*
#

V 1 X , 1

1
28J1
23J1
W l X f l
V G X , 1

23J2
23J2
J1X,1

M I R I
23J3
23J3

A 3 C T A E
T L O S
TR

P A G E

D . I . t C S I , OH
COMPUTF TPI VFL3CITY
IN LOCAL VERTICAL COORD.

Rl
B1+B13=814
B13

Bl
81+813=614
R13

R!
RH-B13=B14
B13

45

L I N F O F S I G H T ( O F O A )

TIMF INC. TPI
TAPGFT OFFSFT

T
TR
TCSM

3J
TI
F.XFC
S10

CSMT1 TO ELLIPX

ORBIT INSERTION SECTION

TO R E N O .



*
*

33
34
34
35
35
36
35
37
37
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
37
40
40
41
41
42
42
43
43
44
44
45

FLIGHT PROGRAM
L'4 ABHR-

35
34
35
34
35
34
35
34
^5
36
37
36
37
36
37
36
37
36
37
36
37
36
37
36
37
20
21
20
21
20
21
20
21
20
21
20

2747
2750
2751
2752
2753
2754
2755
2756
2757
2760
2761
2762
2763
2764
2765
2766
2767
2770
2771
2772
2773
2774
2775
2776
2777
3000
3001
3002
3003
,3004
3005
3006
3007
3010
3011
3012

24
26
22
72
10
20
24
06
52
10
24
46
20
40
20
24
46
20
10
20
56
46
22
46
20
24
46
20
10
20
10
20
10
20
06
22

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
n
0
0
0
0

0270
0270
0143
7123
D463
0227
0435
0557
0003
0423
0527
2765
0527
2771
0465
0423
2772
0465
0423
0533
0007
2777
4126
3010
^303
0305
30f>6
022^
0224
0673
0662
5033
0305
0303
066?
0224

3—LM ftGS FP8 $03 4039
FLFCTRDMICS ASSEMBLY

1667.
1668.

12/18/70 PARE 46

1670.
1671.
1672.
1673.
1674.
1675.
1676.
1677.
167*.
1679.
1680.
1681,
1682.
1683.
16R4.
!6«5.
1686.
1687.
16R8.
1689.
1690.
1691.
169?.
1693.
1694.
1695.
1696.
1607.
1698.
1699.
1700.
1701.
1702.
1703.

ORBI2

SU3
MPR
ADD
TSO
STH
CLA
SUB
MPY
LLS.
STO
SUB

CLA
TRA
CLA
SUB

CLA
STH
CLA

*ALS
TMJ

*ADD
TM!
CLA
SUB
TMI
CLA
STi
CLA
ST1
CLA
STH
CLA

VYO
VYO
VHSO
SQRTF.
VHA
^K5
R3
4K4
3 _____ •
RFDOT
^K6

4K6
*f 5
23J
RFDHT

23J
OFDDT
3ISC1
7
*+3
M1B1
13RI2
THETAF
12J
*+5
10J
7J
11J
4<10
IB1
12J
THFTAF

S10 EQUALS 0, ORBIT

VH SO

B13
DESIPF0 BURNOUT

ALTITUDE RATE

LIMIT PFOnT
23J AND 4K6

IS A80PT OR ABORT STAGE YES

- ABORT YES

- ABORT STAGE NO

- CENTRAL ANGLE LESS THAN LIMIT
SET NFW SLOPE AND OFFSET
VALUES FO*. AL WHFN AB3RT OR
ABORT STAGE YES AND THE
CENTRAL ANGLF LARGE
STOP PASSES OF NEW SLOPE/OFFSET
EQUALS 4 RAD AT B3
CALCULATE AL

ADD 7J



#
*

45
46
46
47
47
40
40
41
41

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

FLIGHT PROGRAM 8-
LM

21
20
21
20
21
22
23
2?
73

22
23
22
23
22
23
27
23
7?
23
27
23
24
25
24
25
24
25
24
25
74
25
24
25
74
25

3013
3014
3015
3016
3017
3070
3071
307?
3073

3024
3075
3076
3027
3030
3031
3032
3033
3034
3035
3036
3037
3040
3041
3042
3043
3044
3045
3046
3047
3050
3051
305?
3053
3054
3055

10
20
10
54
2?
24
46
2?
40

7?
20
24
24
46
50
20
26
10
70
76
32
10
20
26
34
56
10
4?
^0
20
24
46
20
74
10

0
0
0
0
0
0
0
0
0

0
0
0
0
0
1
0
1
1
0
1
1
1
0
1
1
0
1
1
1
0
0
o
1
1
1

ABORT

0177
0435
0347
0001
0725
0177
3741
0177
3740

6261
0373
0774
0377
3047
000?
045?
0060
0050
0451
0040
0050
0050
0450
0034
0050
0001
0600
303?
0002
0410
7701
3262
0600
0050
0004

-LM AGS FPB S03 4039
ELECTRONICS ASSEMBLY

1704.
1705.
1706.
1707.
1708.
1709.
1710.

1711.
1712.
1713.
1714.

1715.
1716.
1717.
1718.
1719.

1720.
1771.
1777.
1773.
1774.
17?5.
1776.
1727.
1728.
1779.
17?0.
1731.
1732.
1733.
1734.
1735.
1736.
1737.
1738.
1739.
1740,

sn
CLA
STH
LRS
ADD
SUB
TMI
A03
TRA

*
*

TSO
XDV CLA

SU3
SUB
TMI

XDV1 AXT
CLA
MPR
STO
:LA
MPR
A37
STT
CLA
MPR
suz
ALS
STT
TIX

XDV2 AXT
CLA
SUB
TMf

XDV3 CLA
SUB
STO

AL
R3
RF
1
RJ
AL
COH3+1
AL
C3H3

TERMINAL
EXEC
TI3
7K1
TAl
XDV2
7,1
29J3
U1X,1
30SX,l
28J?
Wl X tl
}QSXf 1
OOSX, 1
73J1
V1X,1
nosx.i
i
3VGXX tl
xnvn-1,1
7,1
S10
1B3
STEE&4M
1VGXX, 1
)QSX,l
TS4T1

PAGE 47

CHECK FOR ID* L I M I T OF AL

AL LOW L I M I T 8J+RB/2

TEST FDP ULLAGE T I M E

IF TIME FOR ULLAGE, THEM
FPFF.ZF COORDINATE FRA*E

RADIAL
13+1=14

CROSSPANGF

DOWNRANGE r

TO 13
V E L O C I T Y TT GAIN

L1AO NDX FOR STFER/XDV
P.I. f=XIT T3 STEERING

GO TH STEEPING
I N I T I A L VG
ACCUMULATED DELTA V



*
*

47
47
40
40
41

41
42
4?

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

FLIGHT PROGRAM g — |_M AGS Ft
LM

24
25
?6
27
26

27
26
?7
26
?7
26
27
26
27
26
27
26
27
30
31
30
31
30
31
30
31
30
31
30
31
30
31
30
31
32
33

3056
3057
3060
3061
3062

3063
3064
3065
3066
3067
3070
3071
307?
3073
3074
3075
3076
3077
3100
3101
310?
3103
3104
3105
3106
3107
31 10
3111
3112
3113
31 14
311*
3116
3117
3120
3121

10
42
72
10
40

20
10
30
20
10
20
10
50
44
20
26
54
10
20
24
10
06
04
34
10
30
72
10
20
26
26
54
22
26
56
10

1
1
0
0
0

o
0
0
0
0
0
0
1
0
1
0
0
0
1
1
0
0
0
0
o
0
0
1
0
1
0
0
1
0
0
0

ARHPT

0064
3053
6737
0370
3302

0423
0004
0005
0477
0010
0?70
ooii
0001
3074
0504
0357
0001
0001
0004
0010
000?
7701
0357
oo m
0000
0002
3346
0044
4020
0504
0357
0001
0044
0357
0001
0001

>R S03 4039
ELECTRONICS ASSEMBLY

1741.
174?.
1743,
1744.
1745,
1746.
1747.
1748.
1749,
1750.
1751.
175?.
1753.
1754.
1755.
1756.
1757.
1758.
1759.
1760.
1761.
1762.
1763.
1764.
1765.
1766.
1767.
1768.
1769.
1770.
1771 .
1772.
1773.
1774.
1775.
1776.
1777.

STO
TIX
TS3
STn
TRA

*
05 CLA

STD
CL7
CLA
STH
CLA
STO
AXT
TOV
CLA
MPR
LRS
STO
:LA
SU3
STO
MPY

*!)VP

SU7
STn
CL?
TSQ
STO
CLA
"PR
Mpp

LRS
A3")
VPR

SLS
STO

VGX,1
X"W3,t
DPVMAG
VS
37

'FOOT
TS4-
TS5
RADOT
TS10
VYO
TSll
IT!
*+l
RD3DOT,
TBO
1
TSI
TS4,1
TS10,1
TS2
133
TBO
TS1
TSO
TS?
OVFLT
RD2DQT,
SIXTH
R33DOT,
TBO
1
R320QT,
TBO
1
TS1

I

1

1

1

12/18/70

B13

VFL TO GAIN MAGNITUDE
GO TO STFFRING

GUIDANCE LAW
SET FOR INDEXING

-2
9-2 = 7
TO 8
1/2 AT 7
RFDOT OR ZFR3
RDOT OR VYO

B16
16-9=7
p OR
TEST FOR
STGN TF OVERFLOW

-2
-4
5
TO 6
+!/? ?OOT AT 6
15
TO 14



FLIGHT PROGRAM 8 — LM AGS FP8 S03 4039
M ABORT ELFCTROMICS ASSEMBLY

12/18/70 PAGE 49

41

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
40
40

41
41
42
42
43

32
33
32
33
32
33
^2
33
32
33
32
33
32
33
34
35
4̂
35
34
35
34
35
34
35
34
35
34
35
34
35
36
37
36
37
36
37
36

3122
3123
3124
3125
3126
3127
3130
3131
3132
3133
3134
3135
3136
3137
3140
3141
314?
3143
3144
3145
3146
3147
3150
3151
3152
3153
3154
3155
3156
3157
3160
3161
3162
3163
3164
3165
3166

20
54
32
26
22
10
42
10
10
24
24
10
14
20
24
46
20
46
14
12
?0
26
26
10
50
44
20
06
52
04
?2
10
20
72
10
46
24

1
0
0
0
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
1
0
0
0
1
0
1
0
I
0
1

0010
0001
0001
0357
0210
0014
3073
0347
0435
0231
0?32
0014
0523
0506
0067
3144
0574
3145
0267
0610
03^7
0357
0357
0001
0001
3154
0014
5000
0002
0001
0504
0000
0014
3346
0504
3172
0560

1778.
1779.
1780.
1781.
178?.
1783.
1784.
1785.
1786.
1787.
17P8.
17R9.

1700.
1791.
1792.
17^3.
1^04.
1795.
1796.
1797.
1798.
1799.
1800.
1801.
1802.
1803.
1804.
1805.
1806.
1807.
1808.
1809.
1810.
1811.
1812.
1813.
1814,

GOLAW3

CLA
LRS
AO7
MPP
AOO
STO
TTX
STn
STO
SUB
SU*
STO
LOQ
rLA
SUB
TMI
CLA
TV!
LDO
STO
CLA
MPR
MPP
STO
SXT
TOV
CLA
MPY
LLS

:AD?
STO
CLA
TSO
STO
TMI
SUB

TS10.1
1
TSI
TBO
R f 1
TS14,1
05*-8,1
RF
Q3
5J
16J
TS14
5K20
4K12
AT
*+3
DEL7
*f 2
5K18
RD3DTL
TBO
TBO
TBO
TSI
u i
**i
TS14tl
12B4
2
TSl
R "53 DOT, 1
TSO
TS14,1
OVFLT

RD3DOT,1
**5
5K14,1

TO 14

23

RF OR YF

23
SAVE RF FOR ORBIT INSERT.
-LUNAR RADIUS
BURNOUT ALT ERROR

IF AT GT 4K12

IF AT LE 4K1? AND DEL?=1

R0300T LOWER L I M I T

TB CUBED
27

BURNOUT ERROR
27
TO 75

PFD ACCEL RATE
TEST FOR OVERFLOW

UPPER LIMIT TEST



FLIGHT PROGRAM 8—LM ACS FP8 S03 403O
L^l ABORT ELECTRONICS ASSEMBLY

43
44
44
45
45
46
46
47
47
50
50
51
SI
52
52

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

37
36
37
^6
37
"*6
37
36
37
20
21
20
21
20
21

20
21
20
21
20
21
2^
21
20
21
2?
23
2?
23
22
23
22
23
2?

3167
3170
3171
3172
3173
3174
3175
3176
3177
3200
32^1
3702
3203
3204
3205

3?06
3207
3210
3211
3212
3213
3214
3215
3216
3217
3*>20
3221
3222
3223
3224
3^75
3?26
3227
3230

46
20
40
24
46
42
20
06
04
34
06
04
32
10
72

20
24
46
20
24
46
20
10
20
40
50
44
20
14
04
10
20
72
10

0
1
0
1
0
1
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
1
0
I
o
0
0
1
0
1

3174
0560
3567
0610
3566
3153
0636
5033
0210
0143
4010
0210
0044
0044
6261

0233
0337
3220
0464
0367
3220
7701
0370
4030
3730
0001
3722
0044
4007
0067
0000
004&
3346
0010

1315.
1816.
1R17.
1818.
1819.
1870. G
1821.
1822.
1823.
1824.
1825.
1826.
1827.
1878.
1829.
1830. *
1831. *
1837. *
1833. S
1834.
1835.
1836.
1837.
1838.
1839.
1840.
1841.
1842.
1843. S
1344.
1845.
1846.
1847.
1848.
1849.
1850.
1851 .

GOLAW4

STEER

STEER1

TMI

CLA
TPA
SUB
TMI
TIX
CLA

DVP
suz
MPV

~>VP
ADZ
STO
TSO

CLA
SUB

CLA
SU3
TMI
CLA
STO
CLA
TRA
AXT
TOV
CLA
LOO

STO
CLA
TSO
STO

5K14,1
IL3DOT+1
RD30TL,!
LL3DOT
50LAW3,!
2K1
181

VHSQ
1. 84
R

R020HT
*D200T
EXf=C

12/18/70 PAGE

SET AT UPPER L I M I T

LOWER LIMIT TEST

48
B49
49-23=26
VH SQ
B30
-ORBITAL RAD ACCEL AT 7

CMO RAD ACCEL AT 7

STEERING EQUATinNS.

?1J
H
STEER1
?2J
HOOT
STEEP1
183 =1024813 COMMAND X-AXIS

1,1

AT
TSD

TS10,1

PSIP ANO PSIY

PSIP OR Y AT ZERO
TEST FOR OVERFLOW
SIGN IF OVERFLOW

PSIP 03 PSIY AT 0



)
FLIGHT 8 — LM AGS F-P3

A B O R T Ft FCTRHVICS
503 4039
A S S E M B L Y

1 2 / 1 8 / 7 0 PAGE 51

54
55
5^
6̂
56
57
F7

50
50
51
51
5?
52
53
53
54
4̂
55
c;s
56
56
57
57
50
SO
51
51
52
5?
53
53

54
54
55
55
56
56

23
22
23
2?
23
22
23
24
25
24
25
24
25
,?4
25
24
2^
24
25
24
25
24
25
26
27
26
27
26
27
26
27
26
27
26
27
26
27

3231
3232
3233
3234
3235
3236
37^*7
3240
3241
3242
3243
3244
3245
3246
3247
3250
32*U
3252
3253
3254
3255
3256
3257
3260
^261
3262
3263
3264
3265
3266
3267
3270
3271
3272
3273
3274
3?T5

42
26
60
22
10
72
10
20
67
24
46
20
46
70
40
20
60
10
70
26
60
3?
72
10
40
20
26
10
20
46
70
76
32
10
70
76
32

I
0
o
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
1
0

3721
0010
oooo
4030
001 4
712^
0015
0011
oooo
001^
3253

0011
3250
0015
32^2
0015
oooo
0011
0011
0011
oooo
0014
7123
0012
3031
0010
0060
0001
0450
334^
0012
0034
0^01
0001
0011
0040
0001

1852.
1853.
1*54.
1855.
1856.
1857.
3858.
1859.
1860.
1861.
1862.
1863,
1P64.
1865.
1866.
1867.
1868.
1869.
1870.
1871.
1877.

1873.
1874.
1875.
1876.
1877.
1878.
1879.
1880.
1881.
1882.
1883.
1884.
1885.
1*86.
1887.
1 88g.

S T E E R 3

S T F F R 4

nun

TIX
MPR
COM
ADD
STH
TSO
<;TO
CLA
ASS
SUB
TMI
CLA
TMI
CLA
TRA
CLA

STn
CLA
MPR

COM

AD?
TSO
STT
TRA
CLA
MPR
ST1
CLA
TMf

C L A
MPR
AD7
STn
CLA
MpD

A07

STEERH-l, 1
TSIO

PMAX
TS14
SQRTE
TS15
TS11

TS15
STEER3
TS11
*f 3
TS15
**3
TS15

TSll
TS11
TSll

TS14
SQRTF
TSI?
XDV1
TSIO
U1X,1
TSI
? 3 Jl
OUT
TSI?
V1X,1
TSI
TSI
TSll
HlXtl
TSI

1 - ( P S I P I S Q

COMPUTE DELTA V fN LOCAL VERT.

IF 28J1 NEGATIVE



*
*

57
57
50
50
51
51
5?
5?
53
53
54
54
55
55
56
56
57
^7
50
50
51
51
5?
5?
S3
53
54
S4
SS
S^
^6
55
57
S7
50
50
51

FLIGHT PROGRAM 8 — L^ AGS

26
27
30
31
30
31
30
31
30
31
30
31
30
31
30
31
30
31
3?
33
3?

33
3?
33
3?
33
32
33
3?
33
3?

33
3?
33
34
35
34

3?76
3277
3300
3301
^302
3303
3304
"^305
3305
^307
3310
3311
3312
3313
3314
3315
331fc
3317
3320
3321
332?
3323
33?4
3325
33^6
3327
3330
?331
3332
333^*
33^4
3335
3336
^737
334r>

3341
3342

!.

06
52
10
42
50
20
10
42
50
20
06
52
32
10
20
06
52
77

10
20
06
5?
3?
in
20
24
46
20
24
46
20
06
04
10
42
72
40

.̂

0
0
1
1
1
1
1
1
1
1
1
0
0
0
I
1
0
0
0
1
I
0
0
Q

0
0
0
0
0
0
1
0
0
1
1
0
0

AROPT

H370

0001
0064
3262
0002
0470
0474
3303
0002
0064
0130
ooot
0474
0474
0064
0140
0001
0475
0475
0064
0134
0001
0476
0476
0614
4006
3334
0370
0466
3340
0064
5033
0370
0374
3307
6261
7472

ELECTRO

188Q.

1890.
1891.
1892.
1803.
1894.
1895.
1 896.
1897.
1898.
1 8QO.
1900.
1901.
1902.
1903.
1904.
1905.
100*.
1907.
1908.
1909.
1910.
1911.
1912.
1913.
1914.
1915.
1916.
1917.
1918.
L919.
1920.
1921.
1972.
1923.
1024.
1925.

FP8 S03 4039
ICS ASSFMRLY

12/18/70 52

MPY
LLS
ST1
TIX
AXT
CL*
STO

ftXT
CLA
MPY
LLS
AOZ
ST3
CLA
MPY
LLS
ADZ
STH

MPY
LLS
AD?
STO
:LA
SUB
TMI
CLA
SU3
TMi
CLA

OVP
STO
TTX
TS3

VG
1
V3X,1

2,1

VSMGX,!
*-?,!
2,1
VGX,1
A1 1,1
1

VSMGX
V " X f 1
A21,l
I

A31,l
1
VSMG7
VSMG?

1317

V?T

*f 5

1B1
V3
Al 1B0.1
37+5,1
EXFC

TO 13
V F L O C I T Y YFT T3 BF GAINFD

VELOCITY TO BE
GAINF.O COMPONENTS

TO 13
X-COMP T O T A L V TO B= GAINE1

TO 13

Y-CHMP OF TTTAL V TH BE GAINED

TO 13

7-CHMP OF T O T A L V
TEST IF FNG ON

- FNG OFF

BE GAINED

R14
RESULT AT 81

IOLF



*
*

51
52
5?
53
53
R4
54
55
55
56
56

57
57
50
50
51
51
5?

52
53
53
54
54
55
55

56
56
^7
57
60

FLIGHT PROGRAM fi-
L 1

35
34
35
34
35
34
35
34
35
34
35

34
35
36
37
36
37
36

37
36
37
36
37
36
37
36
37
36
37
20

3343
3344
?34^
3346
3^47
3350
3351
3352
3353
3354
3355

3356
?357
3360
3361
3362
3363
3364

3365
3366
3367
3370
3371
33^2
3373
3374
337S
3376
3377
3400

pn
60
40
44
20
40
46
20
40
20
40

44
30
46
40
20
10
?0

04
40
20
54
52
12
62
04
44
40
20
32

0
0
0
0
0
n
0
0
0
0
0

0
o
0
0
0
0
0

0
0
0

0
0
0
0
0
0
0
0
0

ABORT

0012
oooo
3?70
3351 -
onoo
6764
3354
4030
3355
4037
6764

335"?
0*67
3362
6274
0337
0214
0367

0607
6306
0?70
0021
00?i
0010
oooo
0271
3377
3400
4030
0010

-LM AGS
ELECTRO

1926.
1927.
1929.
1929.
1^30.
I'm.
1Q32.
1^33.
1934.
1935.
1.936.
1^37.
193R.
lo^g.
1Q40.
1941.
1942.
1<=>43.
1<544.
1945.
1946.
1047.
1°4B.
In49.
1950.
10^1.

195?.
1053.
1^54.
1^55.
1956.
1957,
1^58.
1959.
1.960.
1^61.
196?.

EPS S03 4039
ICS ASSEMBLY

12/13/70 PAGE

OUT :LA
COM

OVFLT TOV
CL4
TO \

TMI

:LA
TRA

*
DVP

OSP2CP CLA

LLS
STO
ABS

TOV

TLA
A07

TS12

1UTU2

TSO

P M A X

EXIT WITH COMPUTED VALUE

POSITIVF LIMIT

*
*
DSP1 TOV

CL?
TM?

CLA
STO
CLA

DTSPL

*+l
TSPE1
*+?

-f
PHIJT
HOOT

EXIT

DTSPLAY ROUTINE SOFT

CL. n.F.
H.HOOT MODE.
-IS INITIALIZE.
TO COUNTER CHECK,(HARO)

3 REGISTER OOFS NOT NEED TO BE
SINCE -JVP K55 IS AT WORST A LEFT
SHIFT OF 2 AND THE ALT RATE °EGI
IS ONLY 15 BITS LONG

3SPLY1

1 7
17
TS10

VYOES

*+2

TS10

ntJT-OF-CSM PLA\ 'P VFL.
SET SIGN OF 0 AMD USE

UP T I M E
SAVE SIGN

= FJLL-SCALn VAL!'E(200

V Y O IN SIGN-MAHNITJOF

) )



FL Ir-HT PRnr,PAM «•
14

FPfl S03 4039
ASSEMBLY

60

61
61
62
62
63
63
C* H-

r* H1

65
65
66
66
67
67
60
60
61
61
62
*2
63
63
64
64
66

65
66
66
67
6"*
60
60

21

20
21
20
21
20
21
20
21
70
21
70
21
?o
71
2?
2^
22
23
72
23
22
?3

2?
23
22
23
2?
2^
22
23
24
75

3401

340?
3403
3404
3405
3406
3407
3410
3411
341?
3413
3414
?416
3416
3417
347Q

3421
34??
3473
3474
3425
34?6
3427
3430
3431
743?
3433
3434
343^
3436
3437
3440
3441

40

70
74
46
70
10
30
46
3O
46
20
24
46
74
46
74
46
?4
46
??
46
20
46
72
72
50
20
06
52
32
10
20
26

0

0
n
0
0
0
o
0
0

0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
1
0
1
0
1
1
n
1

6345

11 17
0671
3526
1012
0063
0455
3472
0571
3402
0400
7520
3^-66
7701
355?
7701
1167
7701
3^66
5427
3445
0604
34^1
4772
4451
0007
0632
0070
0014
0510
0510
0633
0070

1963.
1964.
1^65.
10*6.
1967.
1968.
1969.
1970.
1971 .
1972.
1 973.
1074.
1 ̂ 75.
1976.
1977.
197R.

1979.
1980.
19*1.
19R2.
1933.
1984.
1.0R5.
1̂ 6.
1 ̂ 37.
1 9«8.
1089,
1990.
1991.

1992.

1993.
1994.
1995.
1996.
1907.
l°oa.
1999.

TRA
*
*
*
*
EXEC7 "IA

SUB
TMI

EXEC2 CLA
ST1
CL7
TMI

FXFCM :L7
TMI

FXFCM1 CLA
SUR
TWf

sim
TMI
SUB
TMI
SUR
T^T

*Aon
TMT

CAL CLA
TMI
TS3
TSO
AXT
CLA
MPY
LLS
AD7
STT
CLA
MP3

DS^LY

EXECU
STAPT

1DP°
I")

3

T

FXFC**7
RR1

BRANCH
!)!1F
f^EW^D
1PL31
FXFC7
SO
333
EXEC A
1 33
~ XCC6
133
TVIF1
1 33
= XECA
7R3
1 NCMU
TFL?1
*+7
"=AOIC

7

s
ATTERR
?t 1
1K33
FX,1
12
OftXRE
")AXf?E
1 K 3 4

F X t l

M

M

12/1R/70

TO OUTPUT. (HARD)

(BRANCH 50)

PAGE 54

FOP AQS IWITTALI7E ID

SET NAV RPAMCH

DEDA DATA ^LAO-.

TEST FOR nntfNlINK OATA

SO-3<-!S TNF.O. RFF)

SO-4(-IS TMU ALIGN)

RFSET TM

SO-6(-lS HP B ALIGN')
so+i
S0 = 7
CALIBRATE MOOF

IMU DIR COSINES
ATTITUDE FRRDRS

-3+2-12=-13

-13
-15



*

*
61
61
67
62
6'
63
64
64
65
65
66
66
67
67
60
60

61
61
62
67
63
63
64
64
65
65
66
66
6-7
6r
60
60
61
61
67
67
63

FLIGHT PROGRAM e

74
25
24
25
74
75
74
25
24
75
74
75
74
75
76
27
26
?7
26
27
76
27
26
27

26
27
26
27
26
27
•*n
31
30
31
30
31
30

^442
3443
3444
3445
344fi
3447
3450
3451
345?
3453
^454
3455
3456
3457
3460
3461
346?
34A^
3464
3465
3466
3467
347°
3471
3472
3473
3474
347*
3476
3477
350H

3501
350?
3503
3504
3505
3506

I.

32
10
42
30
22
10
24
62
60
46
50
30
26
32
10
4?
70
?4

46
30
30
30
30
40
70
22
10
?0
7?
70
10
20
10
20
24
46
24

. '1

1
1
1
0
0

0
0
0
n
0
l
l
0
1
1
1
o
0
0
0
o
0
o
0
0
0
0
0
0
0
0
o
0
0
o
0
0

ABOPT

0544
0*44
3433
0647
4006
0647
061 3
oooo
0000
3462
00^?
0644
0635
0540
054D
^455
0647
0617
346^
0400
0530
0531
053?
1 167
4Q65
0333
0721
0326
0720
101?
0063
1132
0672
0333
4013
3411
4006

-LM AGS En R
ELECTRONICS

?OOQ.
?ooi.
7007.
7003.
2004.
2005.
2006.
2007.
2003 .
7009.
2010.

S03 403^
ASSEMBLY

2017.
7013.
2014.
7015.
2016.
2017.
201ft.
7019.
70 20.
2021.
?0?2.
2n?3.
2074.
2075.
2026.
2027.
7 0 ? 3 .
?029.
?030.
2031.
2037.
7033.
2034.
7035.
2036.

INCMU7

EXFCA

MEWDD

An?
STT

T I X
Cl.7
A 01
STO
SIM
A B S

TMI
A X T
CL7
M p R

A07
STn
T I X
C L A
sua
TMI
CL7
CL7
CL7
CL7
T R A
C L A
AOD
STn

CLA
TSQ
-LA.
ST1
C L A
ST"!
CLA
SUR
T M I
SUB

1KI,1
1X1,1
*-9,l
HU7
1817
Ml.! 7
l < 3 7

**-7
7,1
SDVX,1
1K36
1 K I O , 1
1 K 1 9 T 1
*-4,l
M l 17
1K30
F X E C A
SO
3 A X A
1 A Y A
O A 7 A
TM(F1

STHCOH
A1ST
VRSH^l
00
V^SH
3^1

PP A N C H
3LWNLC
3LWNL
A1ST
1B9
^ X E C M
IB] 7

17/1S/70

G Y R O B IAS AT -13

T N C R .

ACCEL. CAL. DJRATITN

IS TIMF FOR ACC?L CAL

NEW BIAS

CAL COMPLETF, SET ATT HOLD
7ERH ALIGNMENT INCREMFNJTS

RFSFT T
EOU TO
DEOA AOD^ESS,
SET UP STORE INSTRUCTION
DEDA DATA.
STORE DATA
PROTECT BRANCH FROM HFOA

PROTFCT OLWNL
FROM OEOA

SO AODRESS

)



*
*

63
64
64
65
65
66
66
67
67
60
60
61
6!
62
62
6^
63
64
f 4
65
65
66
66

67
67
60
60
61
61
62
62
63
63
64
64
65
65

FLIGHT PROGRAM 8 — LM AGS
LM 4 RH^ T

31
30
31
30
31
30
31
30
31
32
33
32
33
32
33
32
33
32
33
32
33
32
33
32
33
34
35
34
3^
34
35
34
35
34
35
34
35

3507
3510
3511
3512
3513
^514
3515
3516
3517
3520
3521
3522
3523
3524
3525
^5?6
3527
3530
3531
3532
3533
3534
3535
3536
353^
3*40
3541
3542
3543
3^44
3545
3546
3547
3550
3551
3552
3553

46
24
46
24
46
?4
46
40
20
24
10
46
60
46
20
10
20
10
40
20
22
46
24
46
20
46
20
10

1 ?
50
30
20
10
42
40
70
46

0
0
0
0
0
o
0
0
0
0
0

0
0
0
0
0
n
0
o
0
0
0
0
Q

o
0
o
0
0
1
1
I
1
1
n
o
0

3532
4041
3411
4006
6154
4006

3517
3411
0414
4065
0563
3527
000^
3413
1011
006̂
1116
0671
341 3
0400
7701
3544
5427
3466
0604
3544
7520
0400
0407
0006
0644
0130
0160
3545
?i£,f,
0407
3555

ELECT",:)

2037.
203*.
2039.
2040.
2041 .
2^42.
2^43.
2044.
2045.
2046.
2047.
2048.
2049.
2050.
2051.
2052 .
2053.
2054.
205*.
2056.
2^57.
2058.
2059.
2^60.
2061.
2062.
2063.
2064.
2065.
2^66.
2067.
7068.
206^.
2070.
2071.
2^72.
2^73.

S03 4039
ASSEMBLY

12/18/70 "AGE

EXECM2

EXEC3

MAREE

TMI

SUB
TMf

SUB
T M f

sim
TMI

TPS
C L A
SUR
sin

TMI
:LA
STO
CLi
srn
T P A

C L A
400
T M J

sim

EXfT,3
10B17
E X F C M

1317
L U N A 7

1 B17
*f 2
" X E C M
cl 4
2B3
3 E L 3 2

FXPCMl

1C IBP
BRANCH
II3AI
13
EVECM1
SO
133
M A ^ F F
733

TMI
CLA

ST3

AXT
CL7
CLA
STn
TIX

383
SO
OEL6
*t 1

411,1
4110,1
*-3,l

WD FS SO

MEW WD BTWM SOPS13

NEW WD IS S13

NEW WD IS SI 4

NEW WO IS S14.

OL T p S T * = l

- S14=3
SET T C I BRANCH

AO,S I N I T T A L I Z F in

NEG IF $3=7

C A L I B R A T E I.C.

IMU ALINE FOR 2STCS.

Ml.17 DV S J M S

EKFT6 CL?
TMI

tM',1 ALINE.
-is CALIBRATE.
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FLIGHT P30GRAM g—i AGS FP8

7̂
71
71

72
72
73
73
74

7A
7S
75
76
76
77
77
70
70
71
71
72
1?
7^
73
74
74
75

75
76
76
77
77
70
70

~M
7]

23
2?
23
22
23
22
23
??

23
22
23
?2
23
22
23
24
25
24
25
24
25
24
25
24
25
24
25
?4
25
24
25
26
27
76
27

3621
^627
3623
3624
^6?5
3626
^6?7
3630

3631
363?
363"*
3634
3635
3636
3637
3640
3641
3642
3643
364'*
3645
3646
3647
3650

3651
36^?
3653
3654
^65^
3656
3657
3660
3661
366?
3663

46
20
10
30
24
10
40
30

30
10
30
10
30
10
40
7?
2^
24
in
10
30
50
20
26
56
32
10
4?
20
??

46
20
06
10
04

0
0
0
o
0

0
0
0

0

0
0

0
0
o
0
0
0
0

0
0
0
1
1
1
0
0
o
1
0

0
0
0

0
^
0

3630
05?*,

0371
0172
0?31
0402
330?
0306

0050
Pnl2
0051
0013
TO*;?
nni^
6067
6?61
0203
0347
0402
0314
042^
OOOp
0430
0030
O00i
04?-*
^423
3647

21.
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
21
?1
21
21
21
21
21
21
21
?1
21
21
2]
?1

11
12
13
14
15
16
17
IB
19
20
21
22
2^
24
25
26
2~r
2«
2°
30

M
32
33
34
35
36
37
?q
30
40

.

.

.

.

.
»
.
.
.

*
•
.
,
.

*
.
.
.
.
,
,
.
«
.
.
*
•
*
.
•

04 10 2141.
5000
3773
0416
4022
0001
0173

21
21
21
21
?1

4?
43
44
45

46

.

*
»
.

*
2147.

S03 4030
ASSFMBLY

12/18/70 PAGF

FX35

FX33PP
*
*

CSICOH

TMI
CLA
STn
CL?
SUB
STO
TQ4

CL7

CL2
STO
CLZ
STO
CL7
STH
TRA
TSO
CL^

FX33PP
2<1 1
VF
01
5 J
0! OFDA
17

4J

^ t STHRB
IN HARD
V6X
TS12
V6Y
TS13
V67
TS14
r X 3 6* 1
FXFC
RT

SU3
STO
5T1

r!.A
MPR

ALS
ADZ

CS1

TtX
CLft

*AOO
TMI
CLA
MpY
STO
nyp

GO TO STEFPING

Q U A N T I T I E S FOR T/R COMPUTATIONS

DFL^P

?,1

'I?X,1
1

*-5tl
S10
6B3

^16

TS1
AF

L I T T L F HELTA R AT 23

= '12 DOT VT B13

S I D = 2

(S16) AT B6



ALIGHT PROGRAM a—M AGS FPB 503 4039
L*4 A 3 R P T F L F C T R H N t r S A S S F M R L Y

72
72
73
73
74
74
7S

75
76
76
77

77
70
70
71
71
7?
7?

73
73
74
74
7̂
75
76
76
77
77
70
70
71
71
72
7?

73
73

26
77
76
77
26
27
26
77
26
27
76

77
30
31
30
31
30
31
30
31
30
31
30
31
30
31
30
31
32
33
3?
33
3?
33
32
33

3664
3665
3666
3667
3670
3671
367?
3673
3674
3675
3676

3677
3700

3701
370?
3703
37A4
3705
3706
3707
3710
371 1
371?
3713
3714
3715
3716
^717
3770
3771
372?
3723
37?4
3775
^776
3727

26
10
20
26
10
?0

?4
56
76
72
26

?4

??
10
20
74
06
04
74
10
20
54
7?
06
04

10
26
1 0
?0
76
7?
10
20
26
74
^6

o
0
0
0
o
0
0
0
0
o
0

o
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0

040?
000?
oom
5033
0005
0775
0373
0003
0077
OOO?

5000

0005
0605
0007
0477
0423
401Q

0463
Ooo?
0010
0303
0003
0010
5033
0007
ocn
0173
040?

0011
0001
0007
0001
0576
0416
0001
7701

2148.
2149.
2150.
2151.
21 52.
2153.
7154.
215*.
7156.
2157.
215**.

2160.
7161.
2167.
7163.
7164.
2165.
21.66.
7167.
216B.
7169.
7170.

2in.
21 7?.
7173.
7174.
2175.
7176.
2177.
2178.
7170.
2180.
2181.
2182.
71R3.
?1B4.

MPP

STO
".LA
MPR

STT
CLA
SUB
ALS
MPR

ADD
Mp^

SUB
AOD
STT
CLA
SIB
MPY

OVP
SUB
Sin
CLA
L^S
AOO
Mpv
TVP
STH
MPR
STO

"J.fi
MP?

A10
STT
CLA
MPR
SUB
MPY

DfU H
TS?
TS1
1BI
TS5
1 J
TIG
3
^F
TS?
6B3

TS5
?J
TS7
p AOTT
RFOOT
184
VHA
TS2
TS10
' n * *4
3
TS10
1B1
TS7
TS11
AE
3ELH
TSll
TS1
TS?

TS1
PI
SI 6
TS1
1B3

= 1 . 5 B l

12/1B/70

ACDFLH/AF) B6

A AT B7

NF( U-TIG) AT 86

3/7INF)t1J-T1G1+

BS

ACC = C AT B7
C/B BO

DFLH R23
C/R = OFLH/AE
A ( D E L H / A E ) B6

TO



*
*

74
74
75
75
76
76
77

77
70
70
71
71
72
7?
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76

FLTGHT PROGRAM 8 — L^ AGS
1 M A^OPT

32
33
32
33
32
33
3?
33
34
35
34
35
34
35
34
35
^4

35
34
35
34
35
34
35
36
37
"*6
37
36
37
36
37
36
37
36
37
36

3730
3731
373?
3733
3734
3735
3736
3737
3740
3741
3742
3743
3744
3745
3746
3747
3750
3751
375?
3753
3754
3755
3756
3757
3760
3761
376?
3763
3764
376^
3766
3767
3770
3771
377?
3773
3774

04

10
20
10
?0
2?
26
22
10
20
24
22
06
5i
04

14
r»4

7?
24
10
72
20
24
10
10
20
60
46
20
10
20
10
T>
10
40
30
?2

n
0
0
0
0
0
0
0
o
0
o
0
0
0
0
0
0
0
0
0
0
0
n

0
0
0
0
0
0
o
0
0
0
0
0
o
0

0^77
037?
0477
0473

0314
040?
4176
0173
0177
0177
0347
0177
0636
0001
0347
4007
0177
7123
0463
0450
6261
0477
0423
045?
0005
0410
0000
30?5
C450
0004
0270
0006
6737
0370
6136
0372
0373

Fl FCToq

71*5.
?1R6.
2187.
718$.
21*9.
2190.
7191.
21 97.
2193.
2194.
2195.
?196.
2197*
219R.
2199.
2300.
??01 .
2202.
2?03.
??04.
??05.
??06.
??07.
??os.
2? 09.
? ? 1 0 .
??11.
221?.
??13.
??14.
7715.
??16.
7217.
221B.
7719.
???0.
2221.

FP8 S03 4033 P A G E 60

ST3
CLA

COM?

COH3 STH
CLA
SUB
ADO

CHH

L&S
OVP

OV°
TSQ
SU3
STO
TS3
CLA
SU3
STT
STH
:LA
<~ rjM
TMI

CLA
STO
TSO
ST3
TRA
CLZ
ADO

ME
T A O

'FOOT
D E L P P
1FLH
^ I R i
A E
A L
A L

A L
? K 1
1

AL

\ / H A
?^J1
E X E C
5 A O O T

7 3 J 3

S I O

X O V '
2*J!
T S 4
V Y O
TS4^?

v;
3 0 L A W
T A O

LITTLF DELTA R

-,5Bo = -131

CALCULATE 28J1

2SJ1 = VHF - VHA
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ĉv

r07QA33B3

r ^
LO_

C
D

CO0
s

ITC
T

'
r%-*

sT)IC
CmiLUCCCC•*C
D1

1C
D

rvj1U
'

a^~i

cc.*

r\.1ccifLT<
•

^r

L
)

U
-

tn
titiiJ

i
1

!
*

!
X

 
CT

1 
LLJ 

U
 

L
U

 
L
U

 
L
L
'

LJ r-t 
o
 
C

 o
 
d

 
r.

t 
1
 I } I •• 

Z"5 
Z

J
Z

D
l

l
l

I
t

: 
t. i 

I i 
(. 1

 I )
LU

 
U

J
 LL' 

O
 

C
' 

O
 

U
J
 U

J
 U

J
 U

" 
U

 
LLJ 

LL'
C

? 
C

- O
 

LL
1 

U
. 

LL. 
O

 
d

 
O

 
O

 
C

.' 
O

 
r".

(1
~

l—
 t

1
^

t
5

t
lt

it
^

ll(
>

U
J
 

O
 

L
^
 

U
J
 
C

?
 L

U
 
L
L
J
 U

. 
LL

1 
L
L

 
L
L

#

[s. 
|̂

-

cc

C
1

aLU

r- rv

IT
(M

LT
CD

X
 

ro
 

>tf
r-K

-c
c

-L
c

o
rv

'tm
f-

X
fc

-
e

v
f-

C
'G

f-

cc' ^
 tx

 ̂
 rr 

o
 
a
 
v

(X
I 

r-*
T*- 

t~~

in
 
c"

O
 C

t
«e 

f-L
!

y
 

U
.i

—
 1 

—
 J

| 
L
L
J

1rx^ Ka
s: C

.
<T

 C
C

G
 

<
Or—
 
y

C
t 

-J
Oi_

 .
r"Xoi— >_jLU•# 

&

fV
' 

fO
 
^

 
LP

cv 
r\ 

rx 
r.i

C
X

 
C

V
 

(X
I 

(X
I

r- 
r<~:

p
r 

r^

e
 c

C
- 

C
—

 <r

IT 
r̂

r- r-
r- 

r-
f 

r'>

r* 1" ^C 1

m
 rt.

vf; r-
r- f-~

r̂ 
K

 
cr- c

rv C
M
 

r
 

rv
rv 

(X
 

rv 
rvj

CCo
oc-c£~:

c

1̂
- 

C
h~

 
C

f- 
C

p
r, 

s
t

f- 
o

0
-; 

>
T

r- 
a

r 
o

C
 
-
'

•
J

 ; 
L
T
-

O
 
C

c- 
o

C
 
0

o
 c

O
 

C
'

t—
 4 

fX

0
 

C
O

 
C

1

•d- 
-4

~
 c

** -J-
C

' 
i—

1

c:; c.

rvC
V

l

cccc-c-rcc•
^

r~
t

T
lJ

r
-

 1

O

prr<*
txrvc.C

'
rrcex
j

cc^c•4"

rvi
C

'

£
'

cooocITcc*f—
 '•

•#rv;
o

ITccocC
'

sLCC
1'

•*c^r<^
O

•£• h- c

rv 
r- 

r
rv 

cv
 r

LT 
r

o
 u

c. <•- r*
c.oocor-oC

'
"frr-J

*
t

mo

': 
(T

 
O

r- 
pr. 

v
t

'. 
rvj o. 1

M
 rv 

rv

VJ 
O

-
 

C
:

-
 
o

- 
LT' 

OOOoC
V

CC
1

t-
4

c*c-%
t

^o

r—
 t

r-..

OOco^
-

C
;

1—
 1

t—
 '

c^r->

•*•4-o

rvc<oc>j-
oorv*-•
c^cs
t

ITC

cc<}"
occfl-,
^
t

c^_
,

<J"LT.
O

CC—
^

C
'

cC
:'

-S
"

*—
 1

c•̂c^ĉ
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î ?
4363
4364
4365
4366
4367
4370
4371
4372

4373
4374
4375
4^76
4377
44^0
4401
4402
4403
4404

30
46
20
10
40

ftA

in
22
60
10
20
46
70
56
46
30
20
10
40

50
30
54

in
42
20
10
20
10
40

0
0
0
0
0

o
Q

n
0
0
0
0

0
n
n
n

0
0

0

1
1
r>
1
1
0
0
0
0
0

0573
0063
4036
0573
1026

2020
0401
4006
no 00
0533
0574
1^26
r>401
0006
1026
0604
4-036
0574
1027

OOH6
0150
0003
03.50
4376
4260
1003
4261
1004
4146

AG
PI

2480.
2481 .
2482.
2483.
2484.
2485.
24R6.
24P7.
2488.
2489.
2490.
2491 .
2492.
249̂ .
2494.
2495.
2496.
2497.
2493.
7499.
2500.
2501.
2502.
2^03.
2504.
2505.
2506.
2507.
2508.
250Q.
2510.
2511.
2512.
2511.
2514.
2515.
2516.

S03 4039 12/18/70 PAGE
ASSEMBLY

*

PXP

*
*
*

*

IRI

CI.7
TMI
CLA
STT
TRA

HAROWI^
1ISCRPTE

I Mt>
STH

AD")
rn«
STT
:LA
TMI
CL^
*MS
T MT
ZLl
:LA
STn

AXT
:i.7
ALS
ST1
TIX
CLA
STO
CLA

TRA

FLAG1
BRANCH - IS GUID/NAV CYCLF.
MS
FLAG1
^XITq

0 40 MS COMPUTATIONS
INPUT AMD STAGING RECOG^ITI1N COMPS.

MSC1! INPUT DISCRFTc WD 1
•nscic
1R17 ORT ATM TWOS CHMD np I'jpy

1ISC1
DFL2 TEST FHP STAGING
EXTTio - TS STAGFO.
MSCIC TEST FOR ASCFNT FMG w
6

FXIT10 - !S OFF.
DSL21 PFSFT LUNAR SURFACE FL^G
MS
OFL2 SET STAGFO FLAG

6,1
3AI 1 f 1 "F_M AINOF.RS
3 TO -S

1 M 1 , 1
*-3 tl
RN01
RMO+1

SHnT?

:occ



*
*

77
2*
23
24
2A
75
75
76
26
77
77
20
20
71
71
72
77
23
73
24

2A
25
?q

76
26
77

77
20
73
21
71
77
22
23

FLIGHT PPOGPAM a — LM AGS FPB so3 4039
L'1

Al
AO
Al
AO
Al
AO
Al
AO
At
AO
41
A7
A3
47

43
47
4?

A2
A3
A2

A3
A2
A3
A?
A3
A?

A1*
AA
A5
44
45
AA
A5
AA

AAO^
A A 06
AA07
4410
4411
AA17
4413
AA1A
4415
4416
A A 1 7
AA70
4421
AA27
AA73
AA24
AA25
A426
4477
4430

AA31
4432
44? 3

4 A3 4
AA35
AA36

A 43 7
AAA"1

4441
4447
A443
4444
A4A5
AAA6

70

A6
20
10
20
10
10
50
30
5A
10
A7
50
20
10
30
5A
10

47
40

20
27
5A
10

56
40

20
46
20
10
50
20
10
A7

0
0
n
0
0
n
0
1
1
0
I
1
1
1
1
1
0
1
1
0

1
o
0
0
0
o

0
0
0
0
1
1
1
1

AROPT

05^°
4471
4432
1003
A433
1004
0553
0006
0150
0003
0150
441^
OOH?
035A
0010
01AA
0003
0144
4427
A146

0150
4015
0006
0001
0006
A26^

057^
AA50
A036
0575
0006
0130
01 60
44 A A

Elf^TROMlCS ASSEMBLY

7517.
2513.
2519.
7570.
2521 .
2572.
7573.
752A.
7575.
2576.
7*77.
252^.
752«.
2530.
2531.
2537.
?533.
253A.
2535.
7536.
2537.
75̂ .

?539.
25AO.
7541.

7542.
?5A3.
25A4.
2^45.
7^4*.

75A7.
754R.
2540.
7550.
7551.
2557.
2553.

HRC :LA
TMI
CLA
sn
CL&
STO
sn
AXT
CL 7
LRS
sn
TIX

HRtl \XT
:LA
sn
CL7
LRS
STH
TTXTP,A

*
HRINT CLA
RND7 ADn
SHFT2 L^S

STO
ALS

H^F
HRCl
* N •/ r

D VI f̂  X 1

SHFT2
3MO + 7
HRC
6,1
DA11,
?
1A11,
•"* t i'̂  .' , i
7,1
3AX,1
TSIO,
"FU1
•*<

-1 ? 1
*-5 ,1
:occ

OAU,
1P-12
6
TS1
6

1

1

1

1

TR4 TMTAS+7
*
*

AHE CL4
TMI
CLA
STO
axT
CLfi
STO
TTX

ATTIT
^EL5
A HF_ 1
MS
OFL5
6, 1
fiii a
A110,
*-2,l

\.r '-/

1

12/18/70

SET UP FOR HIGH

rn -5

AT -6

rn -6

TO i

HOLD.fAO MS)
ATTITUDF HHLO EMT^Y
IF MINUS - ORIVF. TO R^F
F I R S T C Y C L E I N

flTTITJOESFT



F L I G H T R—LM AGS EPB S03 4039
A R O P T E L E T T O T M I C S A S S E M B L Y

12/18/70 PAGE

23
74-
24
75
75
76
26
27
27
20
20
21
21
77
72
73
23
74
24
75
75
76

26
77
27
70
70
21
71
72
22
23
23
74

74

45
44

45
44
45
44
45

44
45
46
47
4^
47
46
47
46
47
44v
47

46
47
46

47
46
47
50

51
50
51

50
51
50
51
50
51

4447
4450
4451
4457
4453
4454
4455
4456
4457
4460
4461
4462
4463
4464
4-46^
4466
44f,7
4^70
4471
4477
4473
4474

4475
'*476
4477

4500

4501

4507
450^
4^04
A 50 5
4506
4507
4510

4511

72
14
1?
50
70
26
60
3?
10
42
50
70
26
32
10
70
76
60
32
10
47
40

40
50
30
14
46
40
1 2
67
74
46
20
40
22

0
0
0
1
1
1
0
0
0
1
1
1
1
0
0
1
1
0

0
o
1
0

0
1
1
0
A

0
1
0

0
0
0
n
0

1030
4043
0023
0007
0164
0140
oooo
0070
0070
4453
0007
0160
0140
0077
0077
01 60
0134
oooo
0071
0071
446?
0073

1031
0002
0070
40^6
4503
4504
0070
OOon

0666
4511
4030
4513

0666

7554
7555
2556
7557
7^5R
7559
2^60
2561
2562
2563
76*4
7565
7566
7567
7q6R
7569
2^70
7^71
?577
2573
7574
7575
7576
7577
757R
2^79
7530
?5Rl
25*7

75*3
75R4

75R5
2586
25R7
?5S «
25P9
?5°0

.

.

.
•

.

•

.

.

.

•

.

*

.

.

.

.

•

•

*

•

.

.

.

.

*

.

.

.

.

.

.

.

.

.

*

.

.

TSQ
AHEl LOO
ATTERR STQ

AXT
CLA
MPR

~OM
A07
STn
TIX

EYFZ AXT
CLA
MpO

AOZ
ST1
CLA
MPo
COM
ADZ
STl
TIX
TRA

*

* L I UIT
E3QUT T?A

AXT
CL7
LDQ

Tyl
T°A
STO
ARS
SU3
TMI
CLA
TRA
AOO

EX
TO

S3

7,
A3
A2

EX
FX
*-
7,

Al
A2
F7
E?
Al
A3

py

- Y
#-
S^

IT1
^ SE
EX
1
ID,
1,1

5,1
1
10,
1,1

in,
1,1

*»fl
EX

2
R

1

1

1

AN") OUTPUT
ex
7,

FX
MS
* +
* +
FX

TTl
1
,1

2
2
,1

3

4K21
*4-
pM

* +

^K

AX
?
71

TO ACQtJ lSmnN RFSFT.
T R A F^nUT 1NT3 3
FNTFP, HFRF FPDM C A L I B R A T E
COMPUTE FX

FY AND

E R R O R S

+ 7
L E S S
SET

THAN MAX
HUTPIJT



U
J

o<ccr-X
.

F
—

 1

X
.

rvt-H

r* >
m

 —
1

O
 C

O
-*• 2.LU
P

A
 

U
~.

O
 

0
0

(/>
 ̂

C
O

 
W

^

C
l 

C
J

u. *—
I/ 1) 

f"
.

C
5

 
<y

<
 
(-
s_J

T
 

U
.:

—
 1 

—
 J

f 
LU

1cc Kor
S- 

C
«5

 
ff" 1

or 
<?

c
 y

O
f 

_
J

O
-

TOK
-I

_
J

LL*
 
*

C
£

CK
-

WUU
,;

_ _?
<:
u*-* •-<
rv, 

*
^

 X
j- u

.

&
. 

K
J

>
 O

r 
<r

f>
 
rv

U
" 

LT
rv 

cx

NC 
C

:
NC p—
N

T
 

0

C
 
C

c —
<
• 

(X
I

<r 
pr-

C
X

i 
(T>

•—
 < 

r-.

L
f 

IT
-

<
t 
^

C
 

—
 '

U
 

IT

tr 
IP

fX
 

rv

0
 

C
 

O

H
- 

K
* 

h*
«

 
<
 

<

•-4«•
M4- 

•*
H

- 
i-*

•—
 i !3

 
^~

*
 c

 r
 

r
 

r
 

*-<
X

«
 
>
 
>

>
f
v

K
X

LL 
LLi 

11 i 
U

. 
LL, 

LL 
U

. • 
LL !

C
X

t
—

 
<

T
k

—
 

<
C

>
—

 
<?

h—
 

«—
 i
T

D
_

j
r

^
—

 J
—

 
tt

L
O

K
C

c
jr

r
o

tr K

*

r^- 
-^ 

IT
 

NT 
r- 

ec 
o 

c • 
•— i

a
 

cr- a
 
a

 cr 
a

 
c- c

 
c

IT
 
IT

 
IT

 
IT

 
IT

 
IT

 
LT. 

^f 
sC

1

rv 
rv 

<x o-j (x
 r*j fv; o

j r\;

C
, pv. f* 

r~, rv 
(xi -j- 

CX'
r^ r*- c

 - r*» c 
r* o 

m
c

 
>t o

 c
 c

- c
 o

 
o

C
, 

>
t 

NC' 
C

 
<
: 

C
 

sO
 
•-!

-^ —
 o

o
c

o
o

c

c
 

rv
 %c c

 
sC o

 
N

C
 o

r—
 . 

'd
"
 

N
T
 

(X
 

•£
>
 

C
X

I 
s
C

1 
"4

"

<
j 

ir
N

r
f^

C
'-

H
c

v
ir

n
,—

 
^

-4
,-^

r-rx
rv

rv
rv

LT
 

LT
 

LT- 
Lf 

LT
 

LT
 

LP
. 

IT
.

^
^

^
^

^
^

'
^

^

c
 

r-i c
 

•—
 

o-j rn
 cxi rn

If 1 
LT. 

IT
 
If 

LO
 
lf\ 

If 1' 
LT>

>
C
 

N
C
 ̂

 
I
s-

 
C

T
 

O
 

r~
* 

r~
 •

rv 
cv 

rx.- rv 
cx rv 

rv 
rv

uuLU>̂
-

C
J
 

XLL:
1—

 
or

i—
 i

C
'

c
: 

t~
_

j 
r̂

T
 

—

l_
 

K

<
 

c-a
a

 
LU

«sLU 
<r

—
 J 

C
X

o
 

K

ILU
' 

cH
LU

 
»• —

t 
or

J_ 
O

 
»• —

i L
U

C
T

L
O

 
C

C
C

 
*• 

t>0
 

X
 

P*si
—

 (,—
 
-"

 
—

i rv
 

2T
 

L
L
 U

t/l U
' 

»
.—

.«
( 

t 
or 

rv 
>
-

~
~

ir
viC

X
i<

r<
T

*i—
 

</ 
LL,

r*rs)
U

1

o^
 'vi •—

 <f r 
x

 
<- c. -c

U
 

_
J

X
_

J
H

«
~

'_
:t-

C
f

G
 

L
J

 
<T

 
L

3
 
f"

 
h
- 

1
 1

 t/" 
h
-

t~ir,
•ft 

C£

C
\: 

rr. 
>
t 

LT
 

sC
 h

- 
«7

 
O

" 
C

o
 
c
 
c
 
o

 c
 
c
 
e
 c

 *~>
N

C
 

v
C

 
N

C
- 

<
,' 

\C
 

N
T
' 

v
O

 
s
C

' 
N

C

rv 
rv 

cx r\j rv 
o^j 

rv 
cv. rv

U" 
(X

i *? 
C

1 ̂
 r", rf 

i—
 t

^~ 
O

 
r*~ 

N£.' cvi «^~ o^ NO
if 

o
 

r^ 
,-< IT

 
c
 

c
: «^

C
 
C

 
O

 
C

 
-J

 
-4- 

C
 
-t

C
 

^
P

-
J

.-
H

^
-
IO

O
C

o
o

o
c

t
v

o
o

c
rr. 

IT, rv P- - •* 
rvj ̂

 Nt

<J 
IT

1 
<
- 

h
- 

C
1 

—
f 

C
V

, ff'
rv 

fV: r\j rv 
r<i r*" 

c*"- 
en

U
' 

IT
. 

IT
 

IT
 

LT
 

IT
 

LT
 

IT

^
^

^
v

J
^

^
^

E
^

cv. m
 rx 

r^ 
rx 

ro
 

cv 
cr

If 
L
f 

IT
. 

U
 

U
". L

f- 
L
f 

IT
.

o.: rv 
r^ p"i <• 

<»• if 1' 
tr

cv 
rv 

rvj rvi rv 
rv 

rv cv

<
 

<

_J 
_
i

LU
 

LU
O

 
C

to 
^

C
 

I-H

L
J
 

M
 

V
I

LJU
 

»
- 

LL<
1
-
 

<
 

K
13 

n:
(V

 
O

 
C

.
5E

 
CNJ 

3
"

c
m

 
o

aarC
 

_J 
_J 

_
l

C
J

 
U-.- 

_
 ~ 

_
J
 

_
j

i—
 

LU
 _

j a.. 
a
; —

 J
^

^
H

_
 

c\j 
tr 

,-* C
 
a
. 

C
* 

f—
 

r
v

r
v

o
u

,
O

 
pn f^ 

ef. 
CS 

wo *—
 
O

 
C
 
t"

 
(\j w.- (" 

C
fc-<

 <?
 
<
I 

i—
1 
t/i 

h~
 

W
- 

C
~ 

(, ' 
K

 
*-J

 
<T

 
H

- 
t. 

(T?,

-Jp
f

<
t

Z? 
<

i 
nr 

5
 

f~, 
C

? n
 <

i 
rt 

o
 >- 

*/•• 
&• 

O
 
o

 
or

r^
—

ja
.c

rC
'W

K
—

ja
^

G
 

_
ja

H
-_

io
,.

_j < i s
 o

 <r i- \r. c: y 
<s 7

 
_
' s 

î
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4̂
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

FLIGHT PPHG0AM 8 — LM ACS FP8 S03 4039
LM ARHPT F.LFCTP1MICS ASSEMBLY

52
53
52

53
52
53
54
55
54
55
54

55
54
55
54
55
54
55
54
55
54
^5
56

57
56
57
56
57

5
5
5

5
5
5
5

132
133
134

135
136
137
140

5141
5142
5143
5144

5145
5146
5
s
5
5
5
5
5
5
5
5

5
5
5
5
5

147
150
151
152
153
154
155
156
157
160

161
162
163
164
165

10
42
72

72
50
30
30
20
10
42
40

50
30
10
30
10
42
30
10
30
10
30
40

20
46
20
24
56

1
1
0

0
1
1
1
1
I
I
0

1
1
1
1
1
1
0
0
0
0
0
0

0
0
0
0
0

0340
5125
6261

5400
0002
0120
0104
0114
0110
5137
1042

0002
0244
0200
0264
0420
5146
0272
0520
0273
0524
0436
6764

0604
5175
0464
0470
0006

2887.
2888.
2RR9.
2890.
2891.
2892.
2893.
2S94.
2895.
2896.
2897.
2898.
2899.
2̂ 00.
2901.
2902.
2903.
2904.
2905.
2906.
2907.
2908.
2909.
2910.
2911 .
2912.
2913.
2914.
?915.
2916.
2917.
2918.
2919.
2920.
2921.
2922.
2Q23 •

STT
TIX
TSQ

*
IC3 TSQ

AXT
CL7
CLZ
:LA
STO
TIX
TPA

*
*
CSMPV AXT

CLZ
ST1
CLZ
ST3
TIX
ZLZ
ST3
CL?
STT
CL?
TRA

#
*
#
NAV CLA

TMI
CLA
SUB
&LS

*
*
*

»X,l
*-6,
EXEC

3RAV
2,1
nvsx
DRX,
GXOT
DIGX
*-4,

1

t
1
t
j
1

EXTT2

CSM
2,1
?J1 ,
3EX t

2J4,
VEX,
*-4 ,
2J7
TE1

1

1
1

2

DL

1
1
1
1
1

2J7LS
TF2
TB
EXIT

MEXT 5

1EL21
VAV1
0464
VOX
6

H A R OW I

12/18/70 PAGE 79

AT 23

1C3 NEXT

CSM DL OR DEOA INPUTS TO EPOCH CELLS

CSM PCS

CSM VEL

CSM EPOCH MS

CSM EPOCH LS

MEXT 5 INSTRUCTIONS BYPASSED

-IS ON LUNAR SURFACE



*
*

43
43
44
44
45
45
46
46
47
47
50
50
^1
51
52
52
53
53
54
54
55
55
56
56
57
57
50
50
51

51
52
*>2
53
53
54
54
55

FLIGHT PRHGRflM q — LM AGS EpR 503 4039
IV ABO"!

56
57
56
57
56
57
56
57
56
57
40
41
40
41
40
41
40
41
40
41
40
41
40

41
40
41
4?
43
4?

43
42
43
42
43
4?
43
4?

5166
5167
517"
5171
517?
5173
5174
5175
5176
5177
5200
5201
520?
5203
5204
5?05
5206
5207
5210
5211
521?
5213
*?14
5215
5216
5217
5220
5221
5???
5?23
5??4
5225
5226
5227
5230
5231
5232

10
24
46
30
2?
10
40
30
30
30
20
10
40
30
40
30
50
20
62
32
10
42
24
46
40
30
30
30
40

50
30
32
10
22
54
10
22

0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
n
1
1
0
0
0
1
0
0
0
0
0
0
0
1
1
1
1
0
0
0
1

0067
0661
5703
0614
4006
0614
1050
0110
0111
0112
0616
0614
1044
0614
1050
0001
0002
0120
0000
0001
0001
5207
0634
1051
1056
0120
0121
012?
1056
On 02
0120
aim
0110
4015
0006
0002
0360

ELECT^rmCS ASSEMBLY

2924.
2925.
?9?6.
2927.
2928.
292Q.
2^30.
2931.
2932.
2933.
?934.
2935.
2936.
2937.
293*.
2939.
2940.
2941.
294?.
2943.
2944.
2̂ 45.
2946.
2947.
?°43.
2949.
2950.
2951.
295?.
2953.
?954.
2955.
2956.
2957.
2°5q.
2^59.
2960.

STT
SUB
TMT
~LZ
ADD
ST1
TRA

NAV1 CLZ
:LZ
CLZ
CLA
STO
TRA
CLZ
TRA

NAV2 CL?
4XT
CIA
A8S
ADZ
STO
TIX
SUB
TMI
TRA

NAV3 CLZ
CLZ
CLZ
TRA

NAV4 \KT
CLZ
ADZ
STH
ADD
LRS
STO
ADD

12/1B/70 RAGE

4 K 3 5
M A V 2 - ?

1317

r X I T 2 4
DIGX
D T G Y
DIG?
1K9

E X I T 2 3
MJ8
? X I T 2 4
rsi
2,1

TS1
TS1
*-4,l
1K35
E X I T 2 5
E X I T 2 6
O V S X
D V S Y
3 V S Z
E X I T 2 6
2,1

DIGX, I
181?
6
TS?
V / X , 1

1 /2 (V01-VO) AT 7
ULLAGE THPESHOLD.
AT-4K35
INCR in LAGF COUMTFR.

LUNAR SURFACE

ULLAGE CniJNT Lf«!IT

RESET ULLAGE COUNTER

ACCEL DRIFT TEST.

COAST PHASE

VEl AND PHS UPDATE.
SENSED VEL AT 7
PREDICTED INTG GRAVITY.
7
POUND

DV AT 13



)
*
*

qc;

56
56
57
57
50
50
51
51
52
57
53
53
e;&

54
55
55
56
56
57
57
50
50
*>1
51
52
52
53
53
54
54
55
55
56
56
57

FLIGHT PRfK

4̂2
4̂
4?
43
44
45
44
45
44
4-5
44
45
44

45
44
45
44
45
44
45
46
47
A6

47
46
47
46
47
46
47
46
47
46
47
46

^233
5234
5735
5736
5237
5240
5241
524?
5243
5244
•^745
5246
5747
5250
5251
5252
525^
5254
5255
5256
5257
5260
5261
^767
5263
5264
5265
5266
5267
5270
5271
5272
5273
5274
5275
5276

I

10
26
10
30
26
32
32
10
72
54
10
32
10
30
56
60
32
10

30
56
60
32
10
30
10
42
72
40
20
24
46
20
10
20
10
72

0
0
0
1
0
0
1
1
0
0
0
1
1
0
0
0
I
1
0
0
0
1
1
0
I
I
0
0
0
0
0
0
0
0
0
0

;RAM 8-
ABPRT

0001
0675
0004
0360
0675
0004
0104
0104
4013
0011
0003
0340
0340
0002
0006
0000
0110
0110
0003
ooii
0000
0104
0104
0001
036^
5224
5400
1060
0660
0067
5274
066G
0067
4036
0567
6754

-LM AGS FP8 S03 4039
ELFCTROMICS ASSEMBLY

7961.
7962.
2963.
2964.
2965.
2966.
2967.
2968.
7969.
2970.
2071.
2972.
2973.
2̂ 74.
2975.
2976.
2^77.
2978.
2̂ 79.
7° 80.
2981.
2982.
7933.
7°84.
7985.
2986.
2987.
2988.
2989.
2990.
2991.
2992.
2^93.
2994.
2995.
2996.
2997.

STH
MP3
STD
CL7
MPR

AD7
ADZ
STH
ADD
LRS
STD
ADZ
ST1
CLZ
4LS
COM
AD?
STD
CL7
ALS
Z HM
ADZ
ST3
CLZ
STT
TIX
TSO

EX78 TRA
"LA
SUB
TMI
CLA
STn
:LA
STl
TSO

*

TSi

KDT
TS4
VX, 1
KDT
TS4
ORX,1
D*X»1
189
0

TS3
*X,1
^X, 1
TS?
6

DIGX,1
~)!SX? I
TS3
9

DRX,1
HR.X »1

TS1
VX, 1
M4V4+U 1
SP.AV
EXIT28
4K34
AT
**3
4K34
AT
MS
DSPF1
TIMFA

12/18/70

MEW V AT 13
DT/2 AT 1.

V(N-l)

14

PAGE Bl

OP AT 23

NEW R AT 73
0V AT 13

VFL REMAINDER AT 7
OR AT 23

PHS REMAINDER AT

NEW V AT 13

TH GRAVITY COMP.

LIMIT AT.

SFT If DISPLAY,

TO TA UPDATE



*
*

57
50
50
51
51
52
52
53
53
54
54
55
5^
56
56
57
57
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
50
50

FLIGHT PROGRAM
L ̂  ABO°

47
50
M
SO
51
50
51
50
51
^0
51
50
•==1
50
51
50
51
52
53
52
3̂
52
53

52
53
52
53
52
53
52
53
52
53
54
55

5277
5300
5301
5302
5303
5304
5305
5306
5307

^310
5311
5312
5M3
5314
5315
5316
5317
5320
5321
5322
5323
^324
532^
5326
5327
5330
5331
533?
5333
5334
533*>
5336
^337
5340
5341

?0
24
46
30
7?
40
50
20
10
10
20
10
10
42
72
72
50
30
10
42
7?
20
1.4
54
04
10
40
20
24
46
20
14
54
12
32

0
0
0
0
0
0
I
1
I
1
1
1
1
1
0
0
I
1
1
1
0
0
0
0
0
o
0
0
0
0
0
0
0
o
0

0414
7520
5305
0414
5145
1065
H002
0200
0004
0704
0420
0010
0424
5306
6373
642?
0002
0010
0054
5320
6444
4021
4007
0001
0077
0445
1067
0436
0445
5355
0445
4007
0005
0001
0520

8—LH ACS FP8 S03 4039
T ELFCTPTMICS ASSEMBLY

12/13/70 PAGF

2998.
2999.
3000.
3001.
300?.
3003.
3004.
3005.
3006.
3007.
300B.
3009.
3010.
3011.
301?.
3013.
3014.
3015.
3016.
3017.
3018.
3019.
3020.
3021.
302?.
30?3.
3024.
3025.
3026.
3027.
3028.
3029.
3030.
3031.
303?.
3033.
3034.

*
#
ORBPAR ;i

FX29

EX3G

CLZ
TSO
T3A
AXT
CLA
ST1
ST1
TLA
STO
STn
TIX
TSO
TSQ
AXT
CL7
STD
TIX
TS3
CLA
LDO
LRS

STT
TRA
:LA
SUB
TMI
CLA
L3Q
LRS
STO
ADZ

:SM

514
3B3

BIT PARAMETERS

S14
CSMPV
FXIT29
2, 1

TS4,l
RO X t l
VEX,1
TSIO,1
VOX,1

CRSPRO
NORMV
2,1
TSIO,1
WCXtl
*-2,l

2PIB3
ZERO
I
NI

EXIT30
TB

BR2FX
TCSM
?FRO

TSt

CSM ORB

4-(-9)=13

TO



FLIGHT PROGRAM S—LM AGS FP8 S03 4039
LM ABORT ELECTRONICS ASSEMBLY

12/18/70

51
51
52
52
53
53
54
54
55
55

56
56

57
57
50
50
51
51
52
52
53
53
54

54
55
55
56
56
57
57

54
55
54
55
54
^5
54
^5
54
^5
54
55

54
55
56
57
56
57
56
57
56
57
56

57
6̂
57
56
57
56
57

5342
5343
5344
5345
5346
5^47
5350
5351
5352
5353
5354
5355

5356
^35?
5360
5361
5362
5363
5364
5^65
5366
5367
5370

5371
5^72
5373
5374
5375
5376
5377

10
30
32
10
46
40
24
10
30
22
10
72

50
72
10
72
50
30
10
30
10
42
72

50
20
10
42
72
10
40

0
0
o
0
0
0
0
0
0
0
0
0

1
0

0
0
1
1
I
1
1
1
0

I
1
I
1
0
0
0

0520
0001
0524
0524
5350
5355
4036
0524
0520
4006
0520
6261

0000
6746
0436
6535
0002
0220
0344
0430
0364
5363
6261

0002
0^60
0004
5372
6737
0433
1070

3035.
3036.
3037.
3038.
3039.
3040.
3041.
3042.
3043.
3044.
3045.
3046.
3047.
3048.
3049.
3050.
3051.
3052.
3053.
3054.
3055.
3056.
3057.
3058.
3059.
3060.
3061.
3062.
?06̂ .

3064.
3065.
3066.
3067.
3068.
3069.
3070.
3071.

STO
CL£
AO?
STO
TMI
TRA
SUB
STO
ZLl
AOD
STO

8R2EX TSQ
*
*
*

AXT

TSQ
STO
TSQ
AXT
CLZ
STO
CL7
STO
TIX
TSO

*
AXT
:LA
STO
TIX
TSQ
STO
TRA

*
*
*

TE1
TS1
TF2
TF2
* + 2
BR2PX
MS
TF2
TF1
1B17
TF1
EXEC

:SM PRESENT

0,1
OPTSR
TB
ELPRD
2,1
RIX,1
*CX,1
VI X,l
V-X,1
*-4,l
EXEC

2,1
vx ,1
TS4,1
*-2,l
OPVMAG
V
FXIT31

GRAVITY AND

POS AND VEL.

COMPUTE DRL PREC TA-TE
+ 13
TRANSFER ELLIPSE P7FO

23

13

MAGNITUDE IF VFL

13

)



FLIGHT M 8 — L^ AGS FP8
ABHRT ELECTRONICS

60
60
6]
61
6?
62
63
63
64
64
65
65
66
66
67
67
60
60
61
61
6?
62
63
63
64
64
65
65
66
66
67
67
60
60
61
61

40
41
40
41

40
41
40
41
40
41
40

41
40
41
40
41
4?
43
42
43
42
43
42
^3
42
43
42
43
42
43
4?
43
44
45
44
45

CJ400

5401
5402
5403
5404
5405
5406
5407
5410
5411
541?
5413
5414
5415
5416
5417
5420
5421
5422
5423
5424
5425
5426
5427
5430
5431
5432
5433
5434
5435
543b
5437
5440
5441
544?
5443

1?
50
20
10
42
72
30
10
24
10
40
20
14
54
04
10
50
30
10
30
10
26
10
34
54
22
32
10
2^>
26
3?
10
42
56
10
40

0
I
I
1
1
0

0
0
0
0
0
0
0
0
0
0
1
1
0
I
I
0
1
o

0
1
1
1
1
1
0
0
1
0
0
0

0020
0002
0340
0014
5402
6422
0013
0210
0231
0337
1057
0674
4007
0003
0017
0007
000^
0114
0000
0010
O060
0007
0114
0000
0001
0114
0110
0110
0360
0060
0013
0013
5421
0001
0367
00?0

307?.
3073.
3074.
3075.
3076.
3077.
3078.
3079.
3080.
3081.
3082.
3083.
3084.
^085.
3086.
3087.
308R.
3^39.
3090.
3091.
3092.
3093.
3094.
3095.
3096.
3097.
3098.
3099.
3100.
3101.
310?.
3103.
3104.
3105.
3106.
3107.

S03 4Q39
ASSEMBLY

GRAV

12/18/70 PAGE 84

EX 27

GRAV1

7B3

AXT
CLA
STH
TIX
TSQ
CLZ
STH
sim
STO
TRA

CL&
LOO
LRS
DVP
STO
AXT
CLZ
STT
CLZ
ST1
MPR
STT
SU7
LRS
AID
ADZ
ST1
:L&
MPR
ADZ
STD
TIX
ALS
STT
TRA

?»1
*X il
TS14,1
*-2,l
VJDPMV
TS13
P

5J
H
E X T T?7
2K4
7EPO
3
TS17
TS7
2,1
3XDTt 1
TSO
TSlOt 1
mx,i
TS7
GXOT, 1
TSO
1
3XDT,1
91 3Xt 1
onx, i
VX,i
U 1 X , 1
TS13
TS13
3RAV1,
1
-f[)OT

S3EX3

tHMPUTE Ul AND

23
LUNAR RAOTJS

ALTITUHE AT 23

52
R SO AT 46
-GRAV VFCT MAG AT 6

GIN-UDT
UNIT VECTOR FR NORHV
1
-MUDT/fR SOI AT 6
7
GCN-1IOT

PREDICTED fMTG GRAV
VEL REMA1NOEO
IMTG GPAV+VEL RFM AT
13

V DOT Ul.

ALT P A T E AT 13.



*
*

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

FLIHHT PROGRAM

44
45
44
45
44
45
44
45
44
45
44
45
46
47
46
47
46
47
46
47
46
47
46
47
46
47
46
47
50
51
50
51
0̂
51
50

5444
5445
5446
5447
5450
5451
54«i2
5453
5454
^45*
5456
5457
5460
5461
546?
5463
5464
5465
5466
5467
5470
5471
547?
5473
5474
5475
5476
5477
5500
5501
550?
5503
5^04
550^
5506

I

20
06
1^
1?
?0
26
?4
10
7?
10
44
20
26
26
06
52
10
54
10
12
04
24
56
10
36
10
30
14
52
26
26
32
44
7?
54

.̂

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
n
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0

ARHR

0367
0367
0014
0015
0433
0433
0014
0007
7123
0427
5457
0210
0?10
0637
0007
000?
0010
0001
0011
0012
0210
5033
0004
onoo
0000
0013
0014
0015
0010
0637
0010
0013
5516
7123
0004

R—LM ACS F°S S03 403̂
T ELECTRONICS ASSEMBLY

12/13/70 PAGE

3109.
M10,
3111,
311?,
3113.
3114.
3115.
3116.
3117.
3113.
3119.
3120.
3121.
3122.
3123.
3124.
3125.
3126.
3127.
3128.
3129.
3130.
3131.
313?.
3133.
31?4.
3135.
3136.
3137.

3139.
3140.
3141.
314?.
3143.
3144.
3145.

MPY
STH
STQ
CLA
MPR
SUB
STH
TSO

LEM ORBIT PARAMETERS.

HDOT B13
-J30T
TS14
TS15
V 13
V
TS14
TS7

TOV
"LA
MPR,
MPR
MPY

LLS
ST3
LRS
STO
STO
DVP
SUB
ALS
STO
MPZ
STQ
CL?
LDO
LLS

MPR

ADZ
TOV
TSO
L R S

*+l
p
p
2<? "
TS7
?
TS10
1
TS11
TS1?
R
1B1
4
TSO
TSO
TS13
TS14
TS15
8

TS10
TS13
LMTP8H-2
S3RTE
4

VH SO AT 26

13
CL. P.P.
23

46-47+26=25

PL AT 23

SAVE PL AT :

(PL/3-11 SO AT -6.
HOHT SO ftT 26

18

PL
FL SQ IN A AT -6.

FL AT 1



FLIGHT PROGRAM g—LM AGS FPB so3 4039
L^ ABORT EI.FCTRflNFCS ASSEMBLY

63
64
64
65
65
66
66
67
67

60
60

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

51
50
*1
50
51
50
51
50
51

5?
53

5?
53
5?
53
52
53
5?
53
5?
53
52
53
5?
53
54
55
54
55
54
55

55^7
5510
5511
551?
5513
5514
5515
5516
5517

5570
5571

552?
5523
5524
5525
5526
5577
5530
5531
553?
5533
5534
5535
5536
5537
5540
5541
554?
^543
5544
5545

22
10
30
14
04
10
40
20
40

7?
72

50
20
10
4?
72
30
10
50
20
10
20
10
26
3?
10
42
56
10
76
60

o
0
0
0
0
0
0
0
0

0
0

1
1
1
1
0
n
0
1
1
I
1.
1
1
0
0
1
0
o
0

o

5033
0001
0011
001?
0001
0343
1071
"216
5514

6535
6261

0002
0220
0014
5523
6422
0013
0703
0002
0010
0030
0060
0004
0030
0013
0013
5532
r>0 01
0513
051^ '
0000

3146.
3147.
314ft.
3149.
3150.
3151.
3152.
3153.
3154.
3155.
3156.
3157.
31 58.
3159.
3160.
3161.
3162.
3163.
3164.
3165.
3166.
3167.
3168.
3169.
3170.
3171.
3172.
3173.
3174.
3175.
3176.
3177.
3178.
3179.
3180.
3181.
3137.

L

*
*
*
C

*
*
*

XXOPBVl

ADD
ST3
ZLZ
LD3

L'^ORBI STO

:LA
TRA

CSMT1
TS3

131
TSl
TS11
TSl?
TSl

OL
EXIT32
2K3
LMORB1

:SM PREDICTION,

12/18/70 PAGE

1+FL AT 1.
PL AT ?4

L^ PFRICYNTHfOM AT 23

SFT QL=CONST

86

TO FLLTPSF PRFDICTOR
EXEC

TRANSFER ORBIT VECTORS.

AXT
:LA
STO
TIX
TSO
CL?
STO
AXT
CLA
STO
CLA
STO
MP3

AD7
STO
TIX
ALS
STO
MpD

2,1
R I X , 1
TS14,1
*-?,!
WORMV
TS13
RT
2,1
TS10,1
U2 X,l
U 1 X , 1
TS4,1
U2X,1
TSl 3
TSl 3
XORBVl,!
1
Cl
Cl

CSM PRED POS

N O R M A L I Z E RT

23

C1X=RX

Ul DOT U2 AT 1,

)
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FLIGHT PRTGRAM p—LM AGS FP8

L'1 4RHRT ELECTRONICS
S03 4039
ASSEMBLY

12/18/73 PAGE 37

63
63
64
64
65
65
66
66
67
67
63
6^
61
61
62
6?
63
63
64
64
65
65
66
66
67
67
70
70
71
71
72
72
73
73
74
74
75

54
55
54
55
54
55
54
55
54
55
56
57
56
57
56
57
56
57
56
57
56
57
56
57
56
57
40
41
40
41
40
41
40
41
40
41

40

f^At,

5547
5550
5551
555?
5553
5554
5555
5556
5557
FS60

5561
556?
5563
5564
5565
5566
5567
5570
5571
557?
5573
5574
5^75
5576
5577
5600
5601
56^2
5603
5604
5605
C606
5607
5610
5611
561?

??
72
10
40
7?
20
06
46
40
30
60
10
50
30
14
04
10
20
?6
10
20
54
34
14
04
10
?0
54
10
20
26
34
14
04
1^
4?
30

0
0
0
0
0
0
0
0
0
0
0
0
1
1
0
0
1
1
o
0
1
0
0
0
0
1
1
0
0
1
0
0
0
0
1
1
0

4065
7123
0033
1072
6373
001 5
0055
5557
556?
0033
oooo
^033
0002
0014
4007
0033
n040
0060
0513
0001
0030
0001
0001
4007
0033
0034
0060
0001
0001
O030
0513
0001
4007
0033
0064
5563
0610

318^.
3184.
3185.
3186.
3187.
3188.
3189.
3190.
3191.
3192.
3193.
3194.
3195.
3196.
3197.
3198.
31°9.
3200.
3201.
3202.
3203.
3204.
3205.
3?n6.
3207.
3?OB.
3?09.
3210.
3211.
3 ? 1 ? .
3?13.
3214.
3?15.
3216.
3?17.
3218.
3219.

FX33

XORBV?

Am
TSQ
ST3
TRA
TSO
CLA
MPY

TRA
CL?
COM
STH

IB?
SQ*TF

FXIT33

TS14+1
WCY

?, i
CL7
LOQ
OVP
ST3
CLA
MPR
STH
CLA
LRS
S'.IZ
LOO

STG
CLA
LRS
STO
CLA
MPR
SU7
LOQ
D V P
c T n

TIX
CL?

TS14.1
ZERO
C2
W1X, 1
Ul X,l
Cl
TS1
U2X,1
1
TS1
7E3P

vixa
Ul X,l
1
TS1
U?X,1
Cl
TS1
ZERO
C2
V2X,1
X?PBV?,l
*U3

U1XU2 AT ?.

-IS REND ANG GREAT 180,

P-ITEPATION INDEX.



*
#

75

76
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71
77
7?
73
73
74
7<t

75
75

76

H IGHT PROGRAM
l^

41

40
41
40
41
42
43
4?
4̂ »
42
43
4?
43
4?
43
4?
43
42
4?
42
43
44
45
44
45
44
45
44
45
44
45
44
45
44

561 3

5614
5615
5616
5617
5620
5671
5622
5623
5624
5625
5676
56?7
5630
5631
563?
5633
5634
563^
5636
5637
5640
5641
564?
5643
5644
5645
5646
5647
5650
5651
^6^7

5653
5654

7?

40
44
?0
24
14
04
10
06
52
10
?0
24
14
04
10
?6
10
20
54
34
14

04
10
70
54
10
20
26
34
14
04
10
06

0

0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0

A30R'

6761

1073
5616
0170
0347
4007
0347
0011
ooii
OO07
0001
0170
0703
4007
0703
001?
0513
000?
0011
0001
000?
4007
0033
0143
0012
0001
000?
0011
0513
000?
4007
003*
0073
0073

! — LH AGS S03 4039 12/18/70 PAGF

3??0.
322U
32??.
3??3.
3??4.
3225.
3226.
3??7.
32?8.
3229.
3230.
3731.
3232.
3233.
3234.
3235.
3236.
3737.
3238.
3239.
3740.
3241.
3247.
3243.
324^.
3245.
3246.
3?47.
324«.
3?49.
3250.
3251.
3252.
3253.
3254.
3255.
3256.

TS3 XFC
*
*
*
FX34 TRA

THV
CLA
SU3
LOQ
OVP
STH
MPY
LLS
STO
CLA
S!J3
L03
DVP
STO

STO
CLA
LRS
suz
LD3
OVP
ST1

LRS
STO
CLA
MPR
suz
LDQ
DVP
ST^
MPY

P-TTI

FXIT
*+ 1
P
RF
ZERO
RF
TS11
^Sl 1
?
TSl
p
RT
z*=Rn
RT
TSl?

TS2
TS11
1
TS?
7E^O
~?
X4

1
TS?
TML
Cl
TS?
7FRO
C?
X3
X3

CL. O.F.
ITFRAT1HS P AT 23

XI AT 0.

XI SO. AT -2

X? AT .0

1
XI

AT 0.
X?

1
XI

1
AT 0.



)
*
*

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

ELTGHT PROGRAM 3 — L* A^S EP8 S03 4039

45
44
45
46
47

46
47
46
47
46
47

46
47
46
47
46
47
46
47
50
51
50
51
50
51
50
51
50
51
50
51
50
51
50
51
52
53

5655
5656
5657
5660
5661
5662
5663
5664
5665
5666
5667
C670
^671
5672
5673
5674
5675
5676
5677
5700
5701
5702
5703
5704
5705
5706
5707
5710
5711
57 12
5713
5714
^71^
5716
5717
5720
5721

L

52
32
44
10
54
10
60
22
10
72
10
20
24
54
22
26
10
20
26
60
32
54
10
30
3?
54
32
22
10
72
10
20
26
10
20
26
34

^ A80PT ELECTRONICS ASSEMBLY

o

0
0
0
0
0
f)
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
o
0
0
0
0
0
o
0
0
0

0002
0001
1074
<U7?
0002
0013
0000
4030
0014
7123
^O 1 R

0143
0073
0001
0033
0015
0003
0073
0143
0000
0013
0001
0013
0011
0012
0001
0013
0513
0004

7034
0016
0703
0143
0001
0347
0073
0001

3257.
3258.
325°.
3260.
3261.
32*2.
3263,
3264.
3265.
3266.
3267.
3268.
3269.
3? 70.
3271.
3272.
3773.
3274.
3275.
3276.
3277.
3273.
3279.
3280.
3781.
3787.
3283.
3284.
3785.
3286.
3287.
32P8.
3289.
3290.
3291.
3?Q?.
3293.

Lt
Af
Tf
S1

u
sn

f r

Ar
S'
T1

S
Cl
SI
Lf
AT
Mi
S'
Cl
Ml
Cf
A(
Lf
s-
C!
A r

Lf
Af
Af
S'
T1
S-

C!
Ml

S
Cl
M l
S!

12/18/70 PAGE

ny
nn
TO
so
TO
l\
B
S
0
R
0
A
R
M

7.
S
0
7
?

2
TS1
EXIT35
ESQ
2
TS13

PMAX
TS14
SQRTE
TS15
X4
X3
I
C2
TM5
TS3
X3
X4

TS13
1
TS13
TS11
TS12
1
TS13
Cl
TS4
ARCTAE
TS16

TS1
PF
X3
rsi

-— 7

D.F. IF E TOO LAR^E.
F SO AT -?.

E SO AT 0.

U-F. SQ» AT 0,

ROOTd-E SO) AT 0.

S I N f O L F T A E) AT I

E $q-X3(X4)AT 1

X1+-X2
1

C O S t D E L T A E) AT

DELTA E AT 3.

23



FLIGHT PROGRAM 8—LM ACS F°8 S03 4039
LM ABORT ELECTRONICS ASSEMBLY

12/18/70 "AGE

71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
7**
73
74
74
75
75
76
76
77
77
70
70
71
71
7?
72
73

52
53
52
53
52
53
52
5^
52
53
5?
53
52
53
54
55
54
55
54
55
54
55
54
55
54
55
54
55
54
55
56
57
56
57
56
57
56

5722
5723
5724
5725
5726
^727
5730
57M
5732
5733
5734
5735
5736
5737
5740
5741
5742
5743
5744
5745
*746
5747
5750
5751

5752
5753
5754
5755
5756
5757
5760
5761
5762
5763
5764
5765
5766

06
54
04
32
10
20
14
04
10
26
72
26
36
56
24
10
32
10
20
24
10
30
22
10
24
46
24
46
24
46
30
62
24
46
40
20
62

0
0
0
0
0
0
n
0
n
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0

0015
0003
0170
0016
0016
0170
4007
0014
0171
0637
7173
0171
0016
0001
0434
0002
0434
0434
0435
0434
0000
0610
4006
06 10
4005
&026
4006
5771
0620
5765
0000
ooon
0453
6040
1074
0002
^noo

3294.
3295.
3296.
3297,
3298.
3299.
3300.
3301.
3302.
3303.
3304.
3305.
3^06.
3307.
3308.
3309.
3310.
3311.
3312.
3313.
3314.
3315.
3316.
3317.
3318.
3319.
3^20,
3^21.
3322.
3323.
3324.
3325.
3326.
3327.
3328.
3^29.
3330.

Mpy
LRS
3VP
AD?
STO
CLA
L30
1VP
STO
MP»

MPR

MP7
ALS
SU3
STO
An?.
STO
CLA
sim
STO
CL7_
A9D
STH
stm
TMI
SUB
TMI
SUB

CLZ
ABS
SUB
TMT
TRA
CLA
ABS

TS15
3
P
TS16
TS16
P
7.FRO
TS14
ALPHA
2K2

51 PHA
TS16
1
TP
TS2
TP
TP
T
TP
TSO
* U 3
1817
MU3
2817
3ITEP2
1817
PI TER1
2K17

TSO

?<20
PITER3+5
EXTT35
TS2

26

DELTAE X7-X8 AT 3

1-F SO
23
1/2K1 AT -47
C-47+23)/2=-12
1/N AT 11 IN A.
11+3=14
MEW TP AT 13.

DELTA TP

13

T-TP
INCREMENT ITFR COJMTE.R.

ITERATION SCHEME.
-IS MU3=l.

-IS MU3=2.
MU3-ND. ITERATIONS IN A.
-IS NOT nnNF..
DONE. T-TP

-IS CONVERGED.

HELTA TP.
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*

73
74
74
75

7̂
76
76
77
77
00
00
01
01
02
02
03
03
04
04
05
05
06
06
07
07
00
00
01
01
02
02
03
03
04
04
05
05

ALIGHT PPOGPAM 8 — LM AGS FP8 S03 4039
|_M

57
56
57
56
57
5A
57
56
57
60
61
60
61
60
61
60
61
60
61
60
61
60
61
60
61
62
63
62
63

62
63
62
63
62
6?
62
63

5767
5770
5771
577?
5773
5774
5775
5776
5777
6000
6001
6002
6003
6004
6005
6006
6007
6010
601 1
6012
6013
6014
6015
6016
6017
6020
6021
6022
6023
6024
6025
6026
6027
6030
6031
6032
6033

24
46
20
34
10
14
54
44
40
70
04
44
40
30
06
46
20
40
20
10
30
06
52
10
62
24
46
30
46
20
40
20
40
20
60
10
30

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
o
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
o

ABORT

0447
6013
0170
0212
0001
4007
0004
5777
6001
6177
0002
6004
6012
0001
0002
6011
403n

6012
4037
0467
0000
0467
0004
0003
0000
0230
6033
0003
6030
0230
6032
0217
6031
0230
0000
0003
01 70

HLFCTRONtCS ASSEMRLV

3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3343
3344
3345
3346
3347
3348
334°
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3364
336*
3366
3367

•
.
.
.
•
.
.
*
.
.
•
.
.
.
*
.
.
.
•
*
.
.
»
.
*
.
•
.
.
•
.
.
.
*
•
•
•

SUB
TMJ

PITER1 CLA
SU7
STO
LOO
LRS
TflV
TP*
DLY
1VP
Tny
TRA
CL7_
Mpy
TMI
CLA
TRA
CLA
STO

DF_LP CLZ
Mpy

LLS
STO
ABS
SUB
T«U
CL7
TMI
CLA
TRft

PITER2 CLA
TRA
CLA
COM

STO
PITER3 CL?

PAGE

P
po

TS1

I N T T
TS2

TS1
TS2

P M A X

P A R T
TSO
PART

TS3

2K19
"ITEP3
TS3

2K19

2K14
*f2
2K19

TS3
P

-IS SKIP PARTIAL
COMPUTE PARITAL T.

23

27
CL H.F.

TO TURN ON SEQUENCE
27-13=14

OET SIGN OF PART
X

P A R T I A L T AT 14
T-TP

13*14-4=23
OELTA P

OFLTA
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=76840 FT B23
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CHMPUTF VYO FOR 3JFPUT
OUTPUT



#
*

13
13
14
14
15
15
16
16
17
17

10
10
11
11
12
12
13
13
14
14
15

15
16
1 6
17
17
20
20
21
21
2?

FLIGHT PROGRflM 8 — L^ AGS

74
75
74
75
74
75
74
75
74
75

76
77
76
77
76
77
76
77
76
77
76

77
76
77
76
77
60
61
6^
61
60

6346
6347
6350
6351
6352
6353
63^4
6355
6356
6357

636^
6361
6362
6363
6364
6365
6366
6367
6370
6371
637?

6373
6374
6375
6376
6377
6400
6401
6402
6403
6404

L

20
46
40
20
56
66
66
66
20
10

30
22
10
40
20
24
46
30
20
10
40

12
20
26
10
20
26
34
10
?.o
26

•*

n
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0

0
0
o
0
0
0
0
0
0
0

ABHPT

0214
6351
6352
4007
0001
3040
24?0
6010
4011
0543

0615
4006
0615
1112
0615
4040
4047
0615
1014
0063
4047

0023
0006
0011
0007
0005
0012
0007
0014
0004
0012

ELECTRO

3590.
35Q1.
3592.
3593.
3594.
3595.
3596.
3597.
3598.
3599.
3600.
3601.
3602.
3603.
3604.
3605.
3606.
3607.
3608.
3609.
3610.
3611.
361?.
3613.
3614.
3615.
3616.
3617.
3618.
3619.
3620.
3621.
36?2.
3623.
3624.
?625.
3626.

EPS S03 4039
ICS ASSCMBLV

12/13/^0 PAGE

DISPLAY POSITION.

99

ZERO
1
3040
2420
6310
1R5
OSPSC

OUNTING

«U10
1 B17
MU10
EXIT43
MJ10

DELAY
MU10
8^50
BRANCH
DELAY

CROSS PRODUCT

SREX
TS4 + 2
TS10+1
TS7
TS4-H
TS10+2
TS7
TS14
TS4
TS10+2

ALT MEG.
SIGN BIT USED
RESPT
SELECT ALT.
OUTPUT ALT.

RESET COUNTER.

UPDATE MINOR CYCLE COUNT.

CHECK EOR END.

-IS NOT ENO.

BR50 START.

SUBROUTINE. AX3=C.

AZ
RY

AY
BZ

rx
AX
az



#
*

7?
23
23
74
94
25
75
26
26
27
77
70
70

71
21
7?
7?
73

23
74
74
25
25
26
26
27
27
70
20
21
21

FLIGHT oROr

61
60
61
60
61
60
61
60
61
60
61
62
63

62
63
6?
63
62
63
62
63
6?
63
6?
63
6?
63
64
65
64
65

6405
640^
6407
6410
6411
641?
6413
6414
6415
6416
6417
6470
6421

642?
A4?3
6474
6425
6476
6427
6430
643]
643?
6433
6434
6435
6436
6437
6440
6441
644?
6443

L

10
70
26
34
10
20
26
10
20
26
34

10

40

12
30
50
20
26
32
10
4?

7?
10
50
20
14
54
04

10
4?
40

-11

n
0
0
0
0
0
0
0
0
0
0
0
0

0
0

1
1
1
0
0
1
0
0
1
1
0
0
0
1
1
0

;RAW s-
A3HRT

0007
0006
0010
0007
0015
0005
0010
0007
0004
0011
0007
0016
0073

0071
0017
000?
0014
0014

0017
0017
6475
7123
0013
000?
0014
4007
0001
0013
0010
6435
0021

-L^ AGS F!>8 S03 4039
ELECTRONICS ASSEMBLY

3627.
3678.
3679.
3630.
3631.
3637.
3633.
3634.
3635.
3636.
3637.
3638.
3639.
3640.
3641.
3642.
3643.
3644.
3645.
3646.
3647.
3643.
3649.
3650.
3651.
365?.
3653.
3654.
3655.
3656.
3657.
3658.
3659.
3660.
3661.
3667.
3663.

STO
CLA
MPR
SUZ
STO
CLA
MPR
STO
CL&
MO?

SU7
STO
TRA

*
*

*

NORMV STQ
CL7
AXT
CLA
MPR
aoz
STO
TIX
TSQ
STH
AXT
"LA
LDQ
LRS
DVP
STO
TIX
TRA

*
*
*

TS7

TS4 + 2
TS10
TS7
TS14-H
TS4 + 1
TS10
TS7
TS4
TS10-H
TS7
TS14+?
SRFX

NORMALIZE

SRFX2
TS17
2,1
TS14,1
TS14,1
TS17
TS17
*-4,l
SQRTF.
TS13
?,1
TS14,1
7FRO
I
TS13
TS10,1
*-5,l
S^FX?

O^BTT PA"

17/18/70 "AGE 99

A7.

CY
AY
BX

AX
BY

CZ

VECTHR SUBROUTINE.

INPUT VECTOR

UNIT VECTOR AT 1

FROM EPOCH SUBROUTINE.



*
*

22
22
23
23
74
74
25
25
76
76
27
27
20
20
21
21
22
22
2*
23
24
24
75
25
76
26
21
77
70
20
21
71
22
2?
73
23
74

FLIGHT PROGRAM 8 — LH ACS FP8 503 4039
I-*

64
65
64
65
64
65
64
65
64
65
64
65
66
67
66
67
66
67
66
67
66
67
66
67
66
67
66
67
70
71
70
71
70
71
70
71
70

6444
6445
6^4S
6447
6450
6451
645?
6453
6454
6455
6456
6457
6460
6461
6462
6463
6464
6465
6466
6467
6470
6471
6472
6473
6474
6475
6476
6477
6500
6501
6507
6503
6504
6505
6506
6507
6510

12
30
30
30
44
50
70
26
3?
10
20
26
32
10
20
26
32
10
42
40
72
10
06
44
04
60
2?
10
20
1^
54
04
40
10
70
14
54

0
0
0
0
0
1
I
1
0
0
1
1
o
0
1
1
0
0
1
0
0
0
0
0
0
0
0
0
o
n
0
0
0

0
0
r\

0

ABORT

0021
0011
0012
0013
6451
r>00?
0204
0424
0013
0013
0424
0474
0012
001?
0204
0204
0011
OOll
645?
1120
7123
0707
001?
6474
06^6
0000
4030
0001
0207
4007
0001
0001
1171
0173
0636
4007

0001

ELECTRONICS ASSEMBLY

3664.
3665.
3666.
3667.
3668.
366̂ .
3670.
3671.
3677,
3673.
3674.
3675.
3676.
3677.
3678.
3679.
3680.
3681.
^687.
3683.
3684.
3685.
3686.
3687.
3688.
3689.
3690.
3691.
3697.
3693.
3694.
3695.
3696.
3697.
3698.
3699.
3700.

HRBPM STQ
CLZ
CLZ
CLZ
THV
AXT

ORBPMl CLA
MPP
ADZ
STQ
CLA
^PR
4D7.
STO
CLA
MPR

ADZ
STO
TIX

EX44 TRA
TSQ
ST3
MPy
TDV
IVP
CO"
ADD
STH
CLA
LDO
LRS
DVP

EX45 TRA
STH
CLA
LOO
LRS

SRC
TSI
TSI
TSI
*+l
7,1
*OX
vox
TSI
TSI
VOV
vox
TSI

X2
I
2
3

,1
,1
3
3
,1
a
2

TS12
ROX
ROX
TSI
TSI
1 ' K n

EX!

»1
»1
1
1
PMJ

T44
SORTE
RO
TSI
*+l
2K1

PMA
TSI
RO
ZFR
1
TSI
EXI
A I
?K1
ZER
1

2

X

n

T45

0

17/18/70 PAGE

,1

23
13

RO DOT VO AT 36

VO DOT VO AT 7ft

RO DOT RO AT 46

23
23+26=49

48

761

ALPHA I AT 23



)
FLIGHT

LM
M 8—m AGS FP3 S03 4039

A B O R T F.LFCTPHNICS A S S E M B L Y
12/18/70 PAGE 101

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

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

71
70
71
70
71
70
71
72
73
72
73
72
73
72
73
72
73
72
73
7?

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

6511
6512
6513
6514.
6515
6516
6517
6520
6521
6522
6523
6524
6525
6S26
6527
6530
6531
6532
6533
6534

6535
6536
6537
6540
6541
6542
6543
6544
6545
6546
6547
6550
6551
6552

04
72
10
14
54
04
10
20
24
14
04
10
20
36
10
30
14
04
10
40

12
30
20
26
56
10
10
72
20
26
10
20
26
34

0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0

0173
7123
0001
4007
0001
0173
0077
0173
0207
6.007
0173
0103
0173
0001
0001
0013
4007
0001
0043
0021

0021
0007
0442
0077
0001
0010
oou
6767
0000
0103
0013
0001
0043
0013

3701 .
3702.
3703.
3704.
3705.
3706.
3707.
3708.
3709,
3710.
3711.
3712.
3713.
3714.
3715.
3716.
3717.
371B.
3719.

37?0.
3721. *
3722. *
3723. *
3724. F
3725.
3726.
3727.
3728.
3729.
3730. £
3731.
3732.
3733.
3734.
3735.
37^6.
3737.

FLPRD1

TSQ
ST-i
LDQ
US
1VP
STT
CLA
SUB
LDQ
3VP
STT
CLA
MP?
STT
CLZ
LDQ
DVP
STO
TRA

SQRTE
TSl
ZERO
1
41
NI
61
BO
ZF.PO
A I
CI
AI
TSl
TSl
TS13
ZERO
TSl
SI
SREX2

STO
CLZ
CLA
MPR
ALS
ST1
STO
TSQ
CL4
MPR

STCI
:LA

49-23=26

RnOT(MLJ /ALPHA) AT 13

ANG FREO AT -9.

0

AT 36
36

ELLIPSE PREDICTS SUBROUTINE.

suz

SRF.X2
TS7
TI
NI
1
TS10
TS11
SICOF
TSO
CI
TS13
TSl
SI
TS13

ITERATION COUNTER
13
AT -9.

DFL M AT 3.
DEL F AT 3,

AT 0.
1
1
0 + 1 = 1



*
*

25
26
26
27
27
20
20
21
21
22
22
23
23
24
24
25
25
26
26
27
27
30
30
31
31
32
32
33
33
34
34
35
35
36
36
37
^7

FLIGHT PROGRAM R — L1^ ACS FPS S03 4039

75
74
75
74
7^
76
77
76
77
76
77
76
77
76
77
76
77
76
77
76
77
60
61
60
61
60
61
60
61
60
61
60
61
60
61
60
61

6553
6554
6555
6556
6557
6560
6561
6567
6563
6564
6565
6566
6567
6570
6571
6572
6573
6*74
6575
6576
6577
6600
6601
6602
6603
6604
6605
6606
6607
6610
6611
6612
6613
6614
6615
6616
6617

I

22
10
30
24
46
20
54
60
22
06
04
10
30
34
56
22
14
54
04
10
20
26
10
20
?6
06
04
60
10
20
24
32
14
54
04
10
*0

_ M

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0

0
0
0
0
0
0
0
0
rt

0
0
0
0
0
0
0
0
0
0
0
0
1

A^nRT ELFCTRIMTCS ASSEMBLY

5033
0012
0007
4005
6642
0103
C001
0000
oooo
0173
0707
0003
0010
0011
0002
0001
4007
0001
0077
0007
0207
0012
0014
017^
0077
0001
0014
0000
°013
0012
50 33
0000
4007
0001
0012
0017
^002

3738*
3739.
3740.
3741.
3742.
3743.
3744.
7̂45.
3746.
3747.
3743.
3749.
3750.
375l.
3752.
3753.
3754.
3755.
3756.
3757.
375R.
3759.
3760.
3761.
3762.
3763.
3764.
3765,
3766.
3767.
3768.
3769.
3770.
^771,
3772.
3773.
7̂74.

40!)
ST1
CLZ
SUB
TMJ
CLA
LRS
COM

ADD
MPY
TVP
STH
CLZ
SUZ
ALS
ADD
LDQ
LRS
DVP
STH
CLA
MPR
STO
CLA
MPR
MPV
nvp
TOM
STT
CLA
SUB
ADZ
LOO
LRS
DVP
ST3
AXT

IB1
TS12
TS7
2R17
FL^RI
CT
1

TSO
Af
RO
TS3
TS10
TS11
2
TS1
ZFRO
1
Nr
TS7
30
TS12
TS14
AI
Ml
TS1
TS14

TS13
TS1?
1R1
TSO
ZERO
1
TS1?
TS17

2,1

12/18/70

X12 AT I.

2ITFRATIONS.
-IS NOT DONE
0
1

23+1=24
23
F 4T 1.

in?

AT -9.
G AT 11.

24

23-0+1=15

F DOT AT -9.
X12

G nr»T AT



>
»

 
!j
J

 
jJ

 
U

J
 U

J
 '
jJ

 
u
J

"o
 (

—
 —

 
-_)

 o
 

-g
 
^

J
J
 
u
J

 
<j

J
r\

j 
r\

j
a*

'\)
 

\>
 *

—
 >

— 
o

 o

>
 >

 o
 

>
 a

* 
a*

* 
#

H
 '

JJ
;/*

f
*

 
U

U

IN
)

O
X

-
•
 

t/
1

o x
x
 
x

ro

< o x

—
 I 

a
w

» 
O

.»
 
x

r-o

-n

*»
 

;-jJ

'3
 
J
i

o U
J

.*)
 r

o 
—

 o

I\J
 !

\J
 -

-
&

 
O

 O

o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 t
-1

 H
- 
o
 o

 o
 H

- 
o
 o

 >
— 

H-
 o

 o
 o

 i—
 o

 o

O
 
O

 O
 O

 
O

 
-P

- 
O

 O
 O

 
O

 O
 O

O
 
O

 
f

»
O

O
O

O
O

O
O

4
>

O
.—

^
 

_
—

^
 

S
~

\
 

*
-
\
 

f
~

*
\
 

j
 

r
~
-
^
 

,̂
-
\

 
y
—

^
 

/
^
\
 

r
i-̂

 
—

•.
 
^
)

 
-
—

\
 

-
>

~
\ 

'
-
^
 

*
"
*
,
 

-
*
*
\
 

"̂
 

f
*
\

—
 
D

O
r
-
H

-
O

 
D

f
-
-
O

-
P

'C
T

'O
O

>
-

i
O

H
-
't

—
 
O

O
"
O

N
J

jJ
—

J
U

J
^

-
U

J
'—

'^
-
t
—

•
u

J
J

l
f
-
'O

u
J

N
J

'—
'O

-
J
 
^

 '
—

•

o
 o

 o
 o

 o
 o

 o
 o

 o
 o

 o
-f>

 
O

 O
 
O

 
{-

 
O

 
O

 
fO

 fs
j 

O
 
O

 
U

 >
 O

 
C3

 r
o

U
J 

O
 3

 
r—

 -\
J 

O
 
f-

 
O

 
^O

 
O

 
O

 
O

 N
) 

O
 

O
 O

O
t
-
'f

s
j
-
g

 
P

»
-
\J

IJ
J

^
-
O

H
-
''

\)
 

-
j-

c
^

h
j'

jj
-
t
-

&1
S

> 
X

)

H
 

JO I

:jJ
 
'u
J
 

-j
J
 
'J
J
 
<

jj
 

:>
J 

ijJ
 
IjJ

 
U

J
 U

J
 U

J
 U

J
 
'.j
J

 
kj

J
•JO

 
33

 
J3

 
C

O
 ^

0
 

JO
 

JO
 J

3
 

:X
> 

J3
 
X

 
-̂

3 
-4

 
--

J
f-
h-
 3
0
0
0
0
0
0
0
0
0
-
0
^

f
-
 
O

-
X

3
|
'3

3
-
4

0
s
'J

l-
f
*
'j

J
'N

iH
-
'O

 
£)

 J
O

UJ
U

J
U

J
 

>
.jJ
 
U

J
 
ij
J
 
ij
J
 
'J

j 
!j
J

 
U

J
 U

J
 
',J

J
 

U
J
 

U
J
 i
jJ

 U
J

a
o

c
o

G
o

x
c

o
o

a
c

o
a

i
c

o
a

s
 

-
s

i-
^

^
j-

^
i

•n o -J
 
i/
1

^ M
 

T
t

o
 
a

^
1

 J
O

>
 

0
0

/>
 o

yi
 u

J o U
J

rn r "O o U
J

'-n r- T
O

r-
 r

-

a 
4>

rn r~ -n o O JO 7
3 m

X f* 1—
 •

I—
 (

2 ^ J» -H

C
3 

i-̂
•*

•
r-
l

II I—
*

O + =
\) II r\*

IN
J 

•-
* 

~
) m r- *

*
•
!

3
t

•̂ t a rn i— —
 •

O J> -H U
J

rn

U
J 

73
 

U
J
 

(-
*

T
i 

+
a

 
H-

13
 

I)

U
J

"T
)

U
J

-s
i

o



*
*

37
33

33
34
34
35
35
36
36
37
37
30
3n

31
31
32
^2
33
33
34
34
35
35
36
36
37
37
30

30
31
31

FLIGHT PROGRAM

67
66

67
66
67
66
67
66
67
66
67
70
71
70
71
70
71
70
71
70
71

70
71
70
71
70
71
7?

73
7?

73

6665
6666

6667
6670
6671
6672
667^
6674
6675
6676
6677
6700
6701
670?
6703
6704
6705
6706
6707
6710
6711
6712
6713
6714
6715
6716
6717
6720

6721
67??
6723

I

32
40

12
30
30
50
20
06
3?
46
10
12
30
32
10
46
40
74
10
30
22
46
10
4?
40
20
10

40

12
44
14

- 1 1

0
0

0
0
0
1
1
1
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
0
0

0
o
0

ABQR

0011
6543

0023
0001
0002
0002
0004
0004
oom
6716
0001
0003
one?
0003
000?
6706
671.4
4036
000?
0001
4-006
6716
0001
6673
0023
4030
0001
0023

002?
67?̂
0002

8—L'* AGS FP8 S03 403Q
ELFCT^HNICS ASSFMBLY

12/18/70 PAGE 104

3817.
3^13.
3814.
3815.
3816.
3817,

3B20.
3821.
3872.
3823.
3824.
3R?5.
38?6.
3827.
3828.

3830.
3831.
3837.
3833.
3834.
3835.
3836.
3837.
3838.
3839.
3840.
3841.
3842.
3843.
3844.
3845.
3846.
3347.
3848.

*
*
*
DPSO

A07
TRA

STO

CL7
AXT

DPS01 CIA
MPY

TMI
STT
STQ
CL7.

*A07.
STH
TMI
TRA

OPSQ2

OPS03

*
*
*
MORM

STH
C L 7

••\ov
TMI
STH
TIX
TRA
CL*
STH
TRA

STO
TTV

TSll
El PR01

DEL E

rnu*LE PRECISION SQUARE SUBROUTINE.

TSl
TS?

TS4,1
TSl
HPSQ3
TSl
TS3
TS?
TS3
TS?
*f 7
DPSQ2
"S
TS2
T<;I
1317
"JPSQ3
TSl

S R F X

T S l
S P F X

ft SO "S
A SO LS

CHECK FOR O.F

CHECK FOR O.F

CHECK FOR O.F.

O.F. DETECTED.

MORMALT 7F SUBROUTINE.

SREX1

TS2
CLEAR n.F.
A SO LS



"I

J.V

I iV SI

SI

U
ISi
2S1

£1
i SQV

£1
H3Gd3

TSi
£1

bl IV Sfc =iWli H00d3
•81 iV SW 3hli SQtf

3WU NQISI33bd

33a-V 3

•os

•a
•os

3idCJS
ISi

KZ/IlSttl
vwauN 01
ttnoa 01OSdG

KLlSI33cd

0 Sill

•V G3211VMUON

Sh OS V
31kiISSLd (bJOtfld VUSldlHS 8

IS!

2
ISI

LlS
zcv
zns
Sbl
vi:
CiS
sai
vi:
UiS
S1V
ens
V13
CIS

*
*
*

OSi

UiS
OSi
CSi
CIS OVWAdG

*

Vtii
V13
Vfci
GGV
VI 3
Xii
UiS
AGi
$11*
V13
iXV

'Qb8£

*81b£

•018£

•89b£

•99b£

•£9b£

"19b£
•098£

'99B£

9C1 30VdUl/8i/2teos 8dd sov

2VVO
1000
2000
vioo
£9£0
2000
VtOu
V290
luuO
9000
0290
11£0
£200

U2GO
£211
IQuu
0200
1219
1999
1200

££19
ooov
2200
9£Gv
110V
h219
tooo
9£19
2000
1000
lOuO

idaav
8 WVdt

0
0
0
0
0
0
0
I
0
0
1
0
c

0
0
0
0
0
0
0

0
1
0
0
0
1
U

0
0
0
I
K- 1 [~l ,

01
2£
V£
Vb
02
01
V9
02
01
99
V2
02
21

0V
21
0£
01
21
21
21

0V
02
ov
22
02
cV
01
vv
29
02
09

1
3d i

2919
1919
0919
1919
9919
9919
V919
£919
2919
1919
0919
1V19
9 VI 9

9V19
VV19
£V19
2V19
1V19
OV19
1£19

9£19
9£19
V£19
££19
2£19
l£19
0£19
1219
9219
9219
V219

H0il3

91
11
91
91
VI
91
?!
91
VI
91
VI
91
VI

91
VI

91
VI
<zL

VI
£1

21
£1
21
fcl
21
£1
cL
£1
21
£1
2^

1£
0£
G£
1£
i£
9£
9£
b£
9£
V£
V£
££
fc£

2fc
2£
1£
It
0£
0£
It

li
9£
9£
9£
9£
*?£
Vt
£fc
££
2£
2t

*̂
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31

3?
32

33
33
3^
34
35
35
36
36
37
37
40
40
41
41
42
42
43
43
44
44
45

45
46
46
47
47
40

40
41

77

76
77

76
77
76
77
76
7?

76
77
76
77
60
61
60
61
60
61
60
61
60
61
60

61
60
61
60
61
6?
63
62

676*

676^
6765

6766
6767
6770
6771

6772
6773
6774
6775
6776
6777
7000
7001
7002
7003
7004
7005
7006
7007
7010
7011
7012
7013
7014
7015
7016
7017
7070
7021
7022

40

12
40

22
46
12
10
24
46
10
20
24
10
46
50
20
56
10
26
10
26
22
26
22
26
22
26
10
4?
40
22
10

0

0
0

0
0
o
0
0
0
0
0
0
0
0
1
1
0
I
1
0
0
0
0
0
0
0
1
I
1
0
0
0

0023

0021
0021

4021
6766
O023
0001
4021
6775
0001
4023
0001
oooo
7021
0001
OOOO
0002
OOOO
oooo
0002
4025
4026
0002
4027
000?
4030
OOOO
oooo
7002
0023
4023
0001

3^86
3887
3888
3889
3890
3801
389?
3893
^894
3895
3896
38^7
3893
3899
3900
3901
390?
3903
"3004
3905
3906
3907
3908
3909
^910
3911
3912
3°13
3914
3^15
3916
3917
3018
3919
3920
39?i
3922

.

.

.
•
.
,
.
.
.
.
.
.
.
.
.
.
.
•
*
.
•
.
.
.
.
.
•
.
*
•
.
.
*
•
.
.
•

TRA
*
EXIT STO

TRA
*
*
*
*

ADD
S1COE TMI

ST3
STO
SU3
TMI
STO
CLA
SU3
STO
TMI
AXT

SIC02 CLA
ALS
STO
MPR

STO
MP*
ADO
Mp^

ADD
MPR
ADI
MpR

STO
TIX
TQ A

S1COI ADD
STO

SREX

SPEX2
SREX2

SINE-CO
RADIANS

2PIB3
*-l
S'EX
TSI
2PIB3
*+2
TS1
PI 02
TS1
TSO
sicm
i t i
TSO,1
?
TSO,1
TSO,1
TS2
K173
K172
TS?
*17l
TS?
K170
TSO,1
TSOtl
SfC02»l
S&EX
pn?
TSl

,INE SUBROUTINE ENTE& WITH ANGLE
AT B3 IN ACC AND RET!JRN IN Q

SET PLUS

SET BETWEEN 0-2P!

P I / 2

PI/2-ALPHA
- IS GREATER THAN 90

TO 1

ALPHA SQUARED
?-6=-4

-2

1

EXIT

PI-ALPHA



)
FLIGHT PROGRAM 8—LM AGS FP8 S03 403°
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41
42
47
43
43
44
44
45
45

46
46
47
47
40
40

41
41
47
42
43
43

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

63
62
63
67
63
67
63
62
63

62
63
62
63
64
65
6̂
65
64
65
64
65
64
65
64
65
64
6^
64
65
66
67
66
67

7023
7074
7025
7026
7077
7030
7031
7032
7033

7034
7035
7036
7037
7Q40
7041
7047
7043
7044
704^
7046
7047
7050
7051
705?
7053
7054
7055
7056
705?
7060
7061
7067
7063

46
40
22
60
10
46
74
10
40

12
20
67
10
70
44
62
22
44
20
40
30
54
10
30
54
10
46
22
10
20
10
70
24

0
0
0
0
0
0
0
0
0

0
0
0
0
0
o
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0

7025
7001
4023
oooo
0000
7001
4073
0001
7001

0023
0003
0000
0001
0004
704?
0000
0001
7047
0004-
7055
0001
0001
0001
0004
ooni
0̂ 04
7113
0001
OHQ2
4024
0005
0001
0004

3023.
3924.
3^25.
3^26.
3927.
3928.
3979.
3930.
3931 .
3932.
3933.
3934.
3935.
3°36.
3937.
303R.
3Q39.
3940.
3941.
3942.
3943.
3̂ 44.
3945.
3046.
3947.
3948.
3049,
3950.
3°51.
3052.
3953.
3°54.
3955.
3956.
3957.
3058.
3059.

TMI
TRA

AOO
COM

STO
TMI
SIB
STO
TR4

*
*
*
*
ARCTAE STO

CLA
A8S
STH
CLA
TOV
4BS

*ADO
TOV
CLA
TRa
CL?
LRS
STH
CLZ
LRS
STn

TMI
AID
STO
:LA
STT
CLA
Sim

£4-2

SIC02-1
Pin?

TSO
STCH2-1
P1D2
TS1
SIC02-1

ftRTTAN^
C3SINE

SRFX
TS3

TS1
TS4
*M

TS1
*+3
TS4

* + 7
TS1
1
TS1
TS4
I
TS4
ARCTA2
TS1
TS2
PID4
TS5
TS1
TS4

- IS G R E A T E R THAN 180

ALPHA-3PI /2
- IS BFTWFFN 180 A^D ?70

ALPHA-7PI

SUBR3UTINE ENTER WITH S!N<=

SET EXIT

KCIS+KSIN
O.F. CHECK,

O.F. RE-SCALE,

ASS SIN.

ens
- IS 2ND OR 3RD QUAD

1/4 PI

SIN-COS



*
*

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

41
42

FLIGHT PROGRAM 8 — LM AGS Ff
LM fiBODT

66
67
66
67
66
67
66
67
66
67
66
67
70
71
70
71
70

71
70
71
70
71
70
71
70
71
70
71
72
73
7?

73
7?

7064
7065
7066
7067
7070
7071
7072
7073
7074
7^75
7076
7077
7100
7101
710?
7103
7104
7105
7106
7107
7110
71 1 1
711?
71 13
71 14
7115
7116
7117
7120
7121
712?

7123
7124

14
54
04
10
06
10
26
22
06
22
06
52
22
26
2?
10
20
46
20
40
20
24
40
20
10
20
24
10
20
22
40

12
10

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0

4007
0001
0002
0006
0006
0007
4031
403?
0007
4033
0007
0001
4034
0006
0005
0001
0003
7110
OOni
0023
4021
0001
0023
402?
0005
0004
0001
0002
<"»001
OO04
706̂

0023
0001

>8 SO? 4039
ELECTRONICS ASSEMBLY

3̂ 60.
3961.
3962.
3963.
3964.
3965.
3966.
3967.
3968.
3969.
3970.
3971.
3972.
3973.
3974.
3975.
^976.
3977.
3978.
3979.
3980.
3981.
3982.

3°B3.
3984.
3985.
3986.
3987.
3°88.
3039.
9̂90.
3991.
3992.
3^93.
3994.
3995.
3̂ 96.

ARCTA1 LDQ
LPS
3VP
ST3
MOV

STH
M»3

ADD
Mpy
ADD
Mpy

LLS
ADD
MPR
400
STO
TLA
TMT
CLA
TRA
CLA
SU3
TP*

ARCTA2 CLA
ST3
CLA
SUB
STD
CLA
ADD
TRA

*
*
*
*

SQPTE STQ
STT

ZFRD
1
TS?
TS6
TS6
TS7
K183
K1 32
TS7
K181
TS7
1
K1RO
TS6
TS5
TS1
TS3
*+3
TS1
SRFX
2PI83
TS1
S RFX
3PIH4
TS5
TS4
TS1
TS2
TS1
TS4
A^CTAl

SQUARE
SQUARE

SQF X
TSI

12/18/70 PAGE

= X AT 1

X SQUARED AT ?
-1

1

3
2

EXIT
PHI GREATER

3/4 PI

THAN

ROOT SUBROUTINE 6NTFR WITH
IV] ACC AMD RETURN IN Q



>
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n—LM AGS EPS S03 4039

ABORT ELECTRONICS ASSEMBLY
12/18/70

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
40
40

41
41
42
42
4?

73
72
73
72
73
72
73
72
73
72
73
74
75
74
75
74
75
74
7̂
74
75
74
75
74

75
74
75
76
77
76
77
76
77
76

7125
7126
7127
7130
7131
7132
7133
7134
7135
7136
7137
7140
7141
7142
7143
7144
7145
7146
7147
7150
7151
715?
7153
7154

7155
7156
7157
7160
7161
716?
7163
7164
7165
7166

60

46
20

40
30
7?
10
20
54
10
12
54
22
22
50
10
54
10
14
20
04
32
42
40

12
20
26
54
10
20
26
54
34
10

0
0
0
0
0
0

0
0
0
0
0
0
0
0
1
0
0
0
0
0
0
0
I
0

0
0
0
0
0
0
o
0
0
0

oooo
7131
4007
0023
0002
6721
0022
0001
0001
0133
0001
0002
0133
7147
0001
0002
0001
0000
0001
0133
0002
0000
7144
00??

0022
0030
0006
0001
000?
0004
001?
0001
0002
0003

3̂ 97.
3^98.
9̂99.
4000.
4001.
4002.
4003.
4004.
4005.
4006.
4007.
400R.
4̂ 09.
4010.
4011.
4012.
4013.
4014.
4015.
4016.
4017.
401B.
4019.
40 ?0.
4021.
4̂ ??.
4023.
4^24.
4025.
4026.
4027.
4023.
40?9.
4030.
40^1.

4032.
4033.

SQPT1

KSR

ABVEC

:QM
TMI
CLA
TRA
CL7
TSO
STT
:LA
LRS
STO
STQ
LRS
AHO
AOO
AXT
STn
LRS
STO
LOO
:LA
3VP
An?
TIX
TRA

*+3
ZEDn

SR^X
TS?
\nt>M
SRFXl
TSl
1
TSB
TSl
2
TS*
KSR
1 , 1
TS2
1
TSO
TSl
TS8
TS?
TSO
S3RTl,l
SREXI

STO
CLA
MPR
LRS
STn
:L&
MPR
LRS
SU?
STn

TEST FOR

SFT

PAGE

NEG

109

EQUAL

SET TS2 = o
TH NORMALT7E
SAVE SHIFT

,5SO

.125SQ

. 625SQ

.375+.625SQ=PN~l
2 ITERATIONS

.5 RN-1.

TO SHIFT

BETWEEM VECTORS SUBROUTINE.

SREX1
TS10

1
TS2
TS4
T S 1 O-i- 2
1
TS2
TS3

8X
AZ

AX
R?

SIN THFTA
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43
44
44
45
45
46
46
47
47
50
50

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

77
76
77
76
77
76
77
76
77
60
61

60
61
60
61
60
61
60
61
60
61
60
61
60
61
62
6^
62
63
62
63
6?
63
62

7167
71 70
7171
7172
7173
7174
7175
7176
7177
7200
7201

7202
7203
7704
7705
7206
7707
7710
7211
7212
7213
7214
7215
7216
7217
7220
7721
7?7?
7223
7224
7725
7226
7227
7230

20
76
54
10
20
76
54
32
10
72
40

20
22
10
54
50
52
66
66
56
42
40
10
46
20
66
66
70
46
40
20
26
62
50

0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
0
0
0
0
0
1

0004
0010
0001
0007
0006
0012
0001
0002
0004
7034
0022

0333
5033
1000
OOll
0002
0003
2200
2600
0022
7707
1000
0326
7353
4007
7200
2600
0027
7247
1122
0326
0076
OOOO
0004

4034.
4^35.
4036,
4037,
4033.
4039.
4040,
4041.
404?.
4043.
4044.
4045.
4046.
4047.
4043.
4049.
40^0,
4051.
405?.
4053.
4054,
4055.
4056.
4057.
4053.
4059.
4060.
4061.
4067.
4063.
4064.
4065.
4066.
4067.
4063.
4069.
4070.

*
*
*
ADDUT

ROR

SHUT

FX46

TLA
^P3

LRS
STO
CLA
MPO

L^S
ADZ
STO
TSO
TRA

DEOfi P

CLA
Am
STO
LRS
AXT
LLS
OUT
OUT

*ALS
TIX
TRA
STO
TMI
CLA
OUT
OUT
CL*
TMI
TRA
CLA
^PR

TS4
TS10
1
TS2
TS4+2
TS10+2
1
TS2
TS4
ARCTAE
SREX1

*O:ESSIN

ADST
DUMCLA
CLADO
9
2,1
3
DFOA
SHOUT
IB
*-4,l
CLAOD
DO
SNS
ZERO
OEDA
SHHlJT
O:TE
O:TO
EXIT46
'DO
SF

ENTRY

AX
BX

AZ
BZ

COS THETA

THFTA IN 4 AT 3.

OUTPUT ADDRESS

SFT CLA OF DATA

3 SITS P£B PASS

SET SHIFT OUT
TIME DELAV

GFT DATA

TEST SIGN
POSITIVE
OUTPUT SIGN

OCTAL OR DECIMAL TJTPJT

DECIMAL OUTPUT
SCALE FACTOR

ASS
AXT 4,1 OUTPUT 5 DIGITS



*
*

54
55
55
56
6̂
57
57
50
50
51
51
52
52
53
5"*
54
54
RS
55
55
56
57
57
50

5^
51
51
52
52
53
^3
54

54
55
55
56
56

FLIGHT PROGRAM 8 — LM AGS F<

AT

62
63
62
63
62
63
64
65
64
65
64
65
64
65
64
6^
64
65
64
65
64
65
66
67
66
67
66
67
66
67
66
67
66
67
66
67

7231
7232
7233
7234
7235
7236
7237
7240
7241
7242
7243
7244
7245
7246
7247
7250
7251
7252
7253
7254
7255
7256
7257
7260
7261
7262
7263
7264
7265
7266
7267
72^0
7271
7272
7273
7274
727*:

I

44
14
04
12
30
22
44
06
66
66
12
30
42
40
14
50
52
66
66
56
42
40
10
66
30
30
30
20
50
56
10
64
66
54
24
46
40

_M

0
0
0
0
0
0
0
0
0
0
0
0
1
0
0
1
0
0
0
0
1
o
0
0
0
0
0
0
1
0
0
0
0
0
0
0
0

ABORT

7232
4007
4042
0001
ooni
4006

7355
4041
2200
2600
0001
0001
7240
1123
0326
0004
0003
2200
2600
0022
7251
1123
0325
2500
0327
0027
0326
4007
0002
0003
03^3
2200
2500
0015
4017
727&
1124

>3 S03 4039
ELECTROMICS ASSEMBLY

4071.
4072.
4073.
4074.
4075.
4076.
4077.
4078.
4079.
4^80.
4081 .
40R2.
4083.
4084.
4085.
4086.
40P7.
40RR.
4089.
4090.
4091.
4092.
40^3.
40̂ 4.
4095.
4096.
4097.
4098.
409P.
4100.
4101.
4102.
4103.
4104.
4105.
4106.
4107.

TOV
LDO

*1VP
STQ
CL7
ADD
TOV

OOIJT MPV
OUT
OUT
ST3
CL7
TIX
TRA

OCTO LDQ
AXT

*l.LS
OUT
OUT

*ALS
TIX
TRA

RMF ST3
OUT
CLZ
CLZ
:LZ
CLA
AXT
ALS
STO
INP
OUT
LR*
SUB
TMI
TRA

*+t
ZFRO
BCOL
TS1
TSI
1317
MAX
10B17
3EHA
SHOUT
TSI
TSI
*-5,l
EXIT47
DD
4,1
3
DFOA
SHOUT
IP
*-4, 1
EXIT47
PMF
SHIN
CMF
O:TF
on
ZERO
?T!
3
ATST
DEDA
SHIN
13
8B17
* + 2
^XIT4S

12/18/70 PAGF 111

DIVIDE BY 100K

UNROUNDED OUOTIEWT
ROUND UP
TEST FOR TOO I A R G E
FXTPACT DIGIT
OUTPUT

REMAINDER

OCTAL OUTPUT
OUTPUT 5 OCTAL DIGITS
EXTRACT DIGIT
OUTPUT

TIME DELAY

READOUT ENTRY
ENTER FNTPv SET SHIFT IN
RESET CLEAR MODE
OCTAL FLAG
CLCAR DEDA DATA

INPUT 3 DIGIT ADDRESS

INPUT DIGIT
SFT SHIFT IN

TEST F^p ERROR

FRROR FXIT



* FLIGHT PROGRAM *
*

57
57
50
50
51
51
52
52
53
53
54

54
55

55
56
56
57
57
50
50
51
51
5?

52
53
^3
54
54
55

55
56
56
57
57
50
50
51

L M ABOR1

66
67
70
71
70
71
70
71
70
71
70
71
70
71
70
71
70
71
72
73
72
73
72
73
7?
73
72
73
72
73
72
73
72
73
74
75
74

7276
7277
7300
7301
7302
7303
7304

7305
7306
7307
7310
7311
7312
7313
7314
7315
7316
7317
7320
7321
7322
7323
7324
7325
7326
7327
7330
7331
7332
7333
7334
7^35
7336
7337
7340
7341
734?

22
32
42
10
64
66
56
10
20
40
20
10
20
46
50
64
66
54
32
52
10
42
32
40
?0
46
50
40
66
06
52
10
64
54
3?
42
40

0
0
1
0
0
0
0
0
n

0
0
0
0
0
I
0
0
0
0
0
0
1
0
0
0
0
1
0
0
0
0
0
0
0
0
1
0

4017
0333
7266
0333
2200
2500
0004
0002
0333
1125
4036
0027
0375
1123
0004
2200
2500
0016
0326
0003
0326
7315
0002
7344
0325
1123
0004
7336
2500
751?
0004
0326
??00
0015
0326
733?
1126

—LM AGS FP8
ELFCTROMICS

4108.
410°.
4110.
4111.
4112.
4113.
4114.
4115.
4116.
4117.
4118.
4119.
4120,
4121.
4122.
4123.
4124.
4125.
4126.
4127.
412R.
41 ?9.
4130.
4131.
4132.
4133.
4134.
4135.
41 36.
4137.
413*.
4139.
4140.
4141.
^14?,
4143.
4144.

S03 4039
ASSEMBLY

NOTPO

ODIN

EX50

ADD
ADZ
TIX
STn

INP
OUT

STD
CLA
TRA
CLA
STO
CLA
TMI
AXT
TNP
HUT
1 RS
AD?
LLS
STT
TIX
AD7
TRA
:LA
TMI
AXT
TRA
HUT
MPY
I.LS
STO
INP
LRS
ADZ
TTX
TRA

8817
ADST
*-10, 1
A3ST
3FDA
SHIN
4
TS?
ADST
EX1T49
MS
OCTF
PMF
EXIT47
4,1
OEDA
SHIN
14
DO
3
3D
*-*,!
TS2
STDD
RMF

EXIT47
4,1
#4-5
SHIN
1DB4
4
DD
DEOA
13
no
*-7, 1
FXIT50

12/18/70

ASSEMBLE ADDRESS

112

SIGN

SCALE FACTOR SELECT
SET OCTAL FLAG

EXIT IF READOUT

INPUT 5 OCTAL DIGITS

ASSEMBLE WORD

ADO SIGN

OFCIMAL DATA
EXIT IF RFADOUT
READ 5 DIGITS

MULTIPLY RY 10
S C A L E

ASSEMBLE



)
F L I G H

ABORT
I_M AGS FP8

ELECTRONICS
S03 4039
ASSEMBLY

PAGE

51
52
52
*?
53
54
54
55
55
56
56
57

57
50
50
51

51
52
52
53
53
54

54
qq

55
56
56
57
57
60
60

7̂
74
75
74
75
74
^5
74
75
74
75
74

75
7*
77
76
77
76
77
76
77
76

77
76
77
76
77
76
77

60

61

7^43
7344
7345
7346
7347
7350
7*M
7352
7353
7354
7355
7356

7357
7360
7361
7362
7363
7364
7365
7366
7367
7370

7371
7372
7373
7374
7375
7376
7377
7400
7401

04
10
30
46
40
30
60
40
20
40
2C
40

20
14
04
22
?2
10
20
24
10
40

12
64
56
46
30
22
10
2?
10

0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
O

0
0
0
0
0
0
0
0
0

^026
03?6
000?
7350
1127
0326
0000
7344
4006
7220
4030
7240

0615
4007
0667
0670
5033
0353
0326
4006
0377
1123

0023
2020
000?
0023
0721
4006
07?3
1006
0021

4145
4146
4147
4148
4149
4150
41 51
4152
4153
4154
4155
4156
4157
4158
4159
4160
4161
4-162
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4T74
4175
4176
4177
4178
4179
4 IPO
4181

.

.

.

.
•
.
.
•
.
.
•
•
•
*
•
.
•
*
.
.
*
•
•
.
.
.
.
•
.
.
.
•
.
.
•
•
•

}VP

STOO STG
"LZ
TMI
TRA
:L7
CTM
TRA

SNS CLA
TPA

MAX CLA
TRA

*

SF
DO
TS?
*f 2
FXIT51
10

STDD
1B17
SHUT
PMAX
DHUT

* ABSOLUTE TIME INITIALIZE
*
ATI CLA

LOO
[)VP
ADI
Aon
STH
CLA
SUB
STH
TRA

*
* AGS
*
TME STQ

IMP
#41. S
TMI
CL7
ADD
ST1
AHO
STO

MUIO
TERH
M25B16
}TB
131
Tfi?
m
1317
TAl
F X I T4 7

TELEMETRY OUTPUT

SPFX
QTSCU
2
SREX
TMID
1B17
TMIO
™CLA
SREX-2

12/13/70

S C A L E FACT9R

COMPLEMENT IF "
IMMEDIATE ACTION TEST
COMPLEMENT

PICK UP NEGATIVE SIGN

GET MAXIMUM NUMBER

1 1 3

CYCLE COUNT

MINUS SEC AT i
1+TIME BIAS
+ 1 SEC
2+BTAS-CYCLE COUNT
INPUT TIME

MOST SIG ABS T I M E

TEST FOR STOP
EXIT IF N3T

INCREMENT IOENT

SFT yp Tn GFT



*
*

61
61
62
62
63
63

64
64
65
65
66
66
67
67

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

FLIGHT PROGRAM 8 — LM AGS FP8 S03 4039
(_ M ABOD T

60
61
60
61
60
61

60
61
60
61
60
61
60
61

6?
63
62
63
62
63
62
63
6?
63
62
63
62
63
62
63
64

7402
7403
7404
7405
7406
7407

7410
7411
7412
7413
7414
741̂
7416
7417

7420
7421
7422
7423
7424
7425
7426
7427
7430
7431
743?

7433
7434
7435
7436
7437
744̂

24
56
66
20
10
40

30
50
20
10
20
10
42
40

12
20
46
40
64
56
46
64
54
10
20
46
30
46
24
62
60

0
0
0
0
0
0

0
1
1
1
1
1
1
0

0
0
1
0
0
0
0
0
0
n
0
0
0
0
0
0
0

1006
0014
6200
4045
002?
0021

0723
0002
0130
033n

0134
0334
7412
6764

0023
0563
7424
0023
2020
0001
0023
6200
0002
0012
0570
7450
001?
002^
0671
0000
0000

ELECTPOMICS ASSEMBLY

41??.
4183,
41R4.
4185.
4186,
4187.
41«8.
4189.
4190.
4191.
41Q2.
4 1 ° 3 .
4194.
4195.
4196.
4197.
4198.
4199.
4200.
4201.
4202.
4203.
4204.
4205.
4206.
4207.
4?08.
4709.
4210.
421 1.
4212.
4213.
4?14.
4?15.
4216.
4217.
4218.

SUB
*ALS
OUT
CIA
STO
TRA

ft

TMCLA
12
TMI DO
TMOUT
S'EX-1
SREX-2

* TFLEMFTRV INITIALIZE
*
TMIF.2 CL7

AXT
CLA
STO
CLA
STO
TIX
TRA

*
* PONS
*
PGNSDE STQ

:L&
TMI
TRft

INP
*4LS
TMI
IMP
LRS
STO
CLA
TMT
CLZ
TMI
SU3
A8S
COM

TMID
?i I
All ,1
AUT,1
A31,l
A31T,1
*-4»l
EXIT

DOWNLINK INPUT

SRFX
3EL32
* + 2
SRFX
DISC 11
1
SRFX
OLRF_G
2

TS12
ID1F
PGNSD1
TS12
SREX
ID

i 2 / i a / 7 0 PAGE M4

GFT ID

OUTPUT IDENTIFICATION
OUTPUT INSTRUCTION

RESET TO FIRST

SAVE DIRECTION COSTNFS
FOR TELEMETRY

DOWNLINK INITIALI7E FUG

FXIT

TFST FOR STOP
PULSE RECEIVED
INPUT WORD
DISCARD UNWANTED BITS
SAVE INPUT
TEST FOP OPIOP in
NUMBER 1 POUND
TEST IF CURRENT
WO°D IS AN ID
TEST FOP PROPER ID



>
*
*

60
61
M
62
62
63
63
64
64
65
65
66
66
57
67
60
60
61
61
62
6?
63
63
64
64

65
65
66
66
67
67
60
60
61

PI TGHT PPHC;RA* * — LV AGS F)'8 S03 4039
i ̂  ABORT ELECTROMICS ASSEMBLY

65
64
65
64
65
64
65
64
65
64
65
64
65
64
65
66
67
66
67
66
67
66
67
66
67

66
67
66
67
66
67
70
71
70

7441
7442
7443
7444
7445
7446
7447
7450
7451
745?
7453
7454
745^
7456
7457
7460
7461
7462
7463
7464
7465
7466
7467
7470
7471

7472
7473
7474
7475
7476
7477
7500
7501
7502

46
20
10
30
20
10
40
40
30
56
46
10
30
22
10
?2
10
24
46
30
30
10
30
56
40

20
46
?0

24
46
24
46
40
66

n
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0

0023
402*
0570
0562
4011
0037
0023
1023
0037
0^01
7445
003"7

056?
4006
0562
1010
0022
067?
7467
0570
0563
0571
0012
0003
0022

057?
772?
041?
7701
750?
4065
7503
1130
7010

4219.
4220.
4221.
4?22.
4223.
4224.
4225.
42?6.
4??7.
4228.
422^.
4230.
4231.
4232.
4233.
4234.
4235.
4236.
4237.
4238.
4239.
4240.
4241.
4242.
4243.
4244.
4245.
4246.
4247.
4248.
4?49.
4?50.
4251.
4252.
^?53.
4?54.
4255.

TMI
CLA
STO
CLZ

PGNSD? CLA
STO
TRA

PGNS01 TRA
CLZ

*1^LS
TMI
STO
CLZ
4tn
STO
Aon
STO
SUB
T«I

CLZ
CLZ
STO
CLZ

*ALS
TRA

*

SRFX
K173
I OIF
DLWN
1B5
DISC
SRFX
EXIT7
OLSC
1
P3NSD2
r>LSC
DLWN
1B17
DLWN
DLSTO
S^EX-1
DLWNL
*+4
ID1F
DEL32
DEL31
TS12
3
S^FX-I

* SELF-TEST ROUTINE
TEST CLA

TMI
CLA
SU3
TMI

SUB
TMI
TRA
OUT

* L13IC

PL ACT
CKSUM
SI?
1B3
*+4
IB?
*+3
EXITS
7010

•TFST

2

1V18/70

IS IDAI OR IORP
SFT FLAG
ZERO WHRD NUM8FR

PAGE 11 5

SET
EXIT

COUNT

TEST FOR 10
WORD FYPFCTEO

INCREMENT WORD

FORM STOPE

TEST FOP LAST WORD

RESET 101 FLAG
RESET INITIALIZE FLAG
SFT DATA RECEIVED FLAG

-IS LESS THAN 3
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64
64
65
55
66
66
67
67
60
60
61
61

62
62
63
63
64
64
65
65
66
66
67
67
70
70
71
71
72
7?
73
73
74
74
75
75
76

74
75
74
75
74

75
74
75
76
77
76
77
76
77
76
77
76
77
76
77
76
77
76
77
60
61
60
61
60
61
60
61
60
61
60
61
60

7550
7551
755?
7553
7554
7555
7556
7557
7560
7561
7562
7563
7^64
7565
7566
7567
7570
7571
7572
7573
7574
7575
7576
7577
7600
7601
760?
7603
7604
7605
7606
7607
7610
7611
761?
7613
7614

60
6?
50
10
?4
4?
70
30
56
44
36
34
52
32
50
?2
42
50
50
34
42
50
32
4?
42
34
50
32
42
72
62
22
72
6?
5?
24
72

O

0
1
1
0
1
0
0
0
0
0
0
0
0
1
1
1
1
1
1
1
1
0
1
1
1
1
I
1
o
0
0
0
0
0
0
0

000̂
0000
0007
0000
4006
7553
4006
0004
0017
777?
0005
0007
0003
0002
0003
0004
7567
0007
0000
0003
7772
0002
0001
7600
7601
0000
0003
0000
7603
4036
0000
4030
7775
OOOQ
0000
400?
7767

42^3.
4794.
4295.
4796,
4?97.
4?9B.
4299.
4300.
4301.
4302.
4303.
4̂ 04.
4305.
4306.
4307.
430ft.
4309.
4^10.

4311.
431?.
4313.
4314.
4315.
4316.
4317.
4318.
4319.
4320.
4321.
43??.
4373,
4324.
4325.
4326.
4327.
4328.
4329.

ABS
AXT
STO
SUB
TTX
CLA
CLZ
ALS
TOV
^PZ
suz
ILS
ADZ
AXT
Af>3
TIX
AXT

AXT
SU7
TIX
AXT
AO?
TIX
TIX
suz
AXT
A07
TIX
AOD
ABS
:ADO
TSQ
ABS
LLS
SUB
TSQ

7,1
TSO,1
1P17
*-2,l
1817
TS^
15
ERROR
TS5
TS7
3
TS2
3,1
TS4,1
*-l,l
7,1
Of I
TS3,1
ERROR,!
2,1
TS1
*H,l
*+!,!
TSO,1
3,1
TSO,1
*-l ,1
MS

K170
1VFLW

0
5B17
ACCUM

oonooi

STORE 3 NUMBERS IN
SEQUENCE

000001
777776
600000

400004
377774
777773

000005

000000
777777

000001
777776

000001 200000 777777
000000 ?00000 000001
000004 000000
000000 000000 777774

000003 000000 777775

777776 000000 777773

000004 000000 77777?

400000

377777

000005
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76
77
77
70
70
71
71

72
7?
73
7?
74
74
75
75
76
76
77
77
70
70
71
71
72
7?
7?
73
74
74
75
7^
76
76
77
77
70
70

61
60
61
62
63
6?
63
62
63
62
63
6?
6?
62
63
6?
63
6?
63
64
65
64
65
64
65
64
6^
64
^5
64
65
64
65
64
65
66
67

7615
7616
7617
7620
7621
7622
7623
7624
7625
7626
7627
7630
7631
7632
7633
7634
7635
7636
7637
7640
7641
764?
7643
7644
7645
7646
7647
7650
7651
765?
7653
7654
7655
7656
7657
7660
7661

20
40
7?
40
40
10
?2
20
?4
7?
56
06
12
22
24
??
26
22
04
44
1?
24
?4
22
22
24
26
1?
?4

54
04
12
2?
22
?4
10
26

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

0000
7621
7767
76??
7617
0000
4006
0000
oooo
7767
00?0
ooon
0001
0001
5033
40?0
4004
0000
4005
777?
000?
4030
4030
ooo?
4020
400?
4020
000?
0002
0021
4003
0002
0002
4004
40?0
0003
0003

4*30.
433U
433?.
4333.
4334.
4335.
4336.
4337.
4338.
4339.
4340.
4341.
434?.
4343.
4344.
4345.
4346.
4347.
4-348.
4349.
4350.
4351.
4352.
4353.
4354.
4355.
4356.
4̂ 57.
4358.
4^5Q.
4360.
4361.
436?.
4363.
4364.
4365.
4366.

TSO
TRA
TSO
TRA
TRA
STH
ADD
CLA
SU3
TSO
ALS
ypy
STQ
ADD
SU3
ADD
MPR
A3D
OVP
TQV
STQ
SU3
SU3
ADD
ADD
sus
Mp^

STQ
SUB
L^S
DVp

STQ
ADD
ADD
SUB
ST"»
MPR

*t-3
fir, CUM
* + 2
*-?
TSO
1B17
TSO
TSO
ACCUM
IS
TSO
TSi
TS1
131
SIXTH
3B17
TSO
?B17
FRROR
TS?
K170
Kl 70
TS?
SIXTH
5R17
SIXTH
TS?
TS2
17
4817
TS2
TS?
3317
SIXTH
TS3
TS3

12/18/70

oooooo oooooo

777777

118

oooooo
777777
001000
777777
600000
oooooo

200000
OOOOOO
?5?525
000002
000001
377777

oaooon
400001
OOOOno
25?5?5
25?5?0
161612

777772
777777
777777

777775
OOOOOO
5?5?53

000001 ,
777777
777777

200000

?00000
200030
200000
377777
377777
377777

377777
377777
377777
377777
377777
161620

161620
77777?
777776

777776
777776
777776

777777

200000
?OOOOD
25?525
000003
777777
00000?

377777
377777
377777
25?525
000005
252525

161620

000004

777776
000003
?*25?5

161616 307071 525253



*
*

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

70

71

71
7?
72

FLIGHT PROGRAM 8-

66
67
66
67
66
67
66
67
66
67
66
67
66
67
70
71
70
71
70
71
70
71
70
71
70
71
70
71
70
71
72
73

72
73
72
73

7662
7663
7664
766*
7666
7667
7670
7671
7672
7673
7674
7675
7576
7677
7700
7701
7702
7703
7704
7705
7706
7707
7710
7711
7712
7713
7714
7715
7716
771 7
7720
7721

7722
7723
7724
7725

I

04
06
04
?2
22
72
24
72
24
72
60
22
14
22
54
04
12
72
24
24
72
20
04
72
20
10
30
20
10
20
10

40

72
30
46
24

M

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
O
0
0
o
0
0
0
0
n
0
0
0
0
0
0
0

0
0
0
0

MQPT

AOO^
4020
4020
4005
0003
7775
0003
7775
4020
7775
0000
4020
0006
0000
0002
0000
0000
7775
0000
4006
7767
4004
4005
7775
4036
0572
0137
1007
0024
7002
0663
1130

7750
^137
7727
4006

-LM AGS FP8 S03 4039
ELECTRONICS ASSEMBLY

4367.
4368.
4369.
4370.
437] .
4372.
4373. •
4374.
4375.
4376*
4377.
4378.
4379.
4380.
4381.
4382.
4383,
4384.
4385.
4386.
4387.
438R.
4389.
4390.
4391.
4392.
4393.
4394.
4395.
9̂6.

4397.
4398.
4399.
4400.
4401.
4402.
4403.

-WP
*PY
OVP
AOO

*AOr)
TS3

*SUB
TS3
*SUB
TSO
COM

ADO
LOQ
ADO
LRS

1B3 *OVP
STQ
TSO
SUB
SUB
TSO
CLA

*OVP
TSO

SETFG CLA
ST1
CL?
CLA
ST3
CLA
STO
TPA

* MEMORY
CKSUM TS3

CL7
TMI

SUB

TS3
SIXTH
SIXTH
2B17
TS3
avcLw
TS3
OVFLW
SIXTH
DVFLW

SIXTH
TS6
TSO
7
TSO
TSO
OVFLW
TSO
1B17
AC CUM
3B17
2B17
3VFLW
MS
ELAGT
SUM
TCLTH
TVAPBR
CLATEN
SU^L? M
EXIT5?

CHECKSUM
MFMSUM
SUM
* + 3
1817

12/18/70

ROUTTMF

525251
616160
525251
^25253
252526

525253

252526

777777
777777
777776
777777
200000

000001
000000
777777

525251
743435
525251
525251

PAGE

525253
252525
252525
000002

525253

525253

252525

252525
000000 000000
000000 777777
600000
177777 777777

177777
000001

119

END OF LOGIC TEST

SFT TEST FLAG

INITIALIZE MEMORY
TEST

PERFORM SUMMATION
TEST SUM



*
*

73
7̂
74
74
75
75
76
76
77
77

70
70
71
71
72
72
7?
73
74
74
75
75
76
76
77
77
70
70
71
71
7?
72
73
73
74
74
75

FLIGHT PROGRAM 8 — LM AGS

7?
7̂
7?
73
7?
73
72
73
7?
73
74
75
74
75
74
75
74
75
74
75
74
75
74
75
74
75
76
77
76
77
76
77
76
77
76
77
76

7726
7727
7730
7731
773?
7733
7734
7735
7736
7737
7740
7741
7742
7743
7744
7745
7746
7747
7750
7751
775?
7753
7754
7755
7756

7757
7760
7761
776?

7763
77*4
7765
7766
7767
7770
7771
7772

I

46
?0
24
46
20
10
40
?0
66
10
30
40
20
24
46
40
20
40
12
30
72
32
10
20
?4
46
40
30
22
10
24
46
40
46
24
46
20

-'

0
0
0
0
0
0
0
0
0
0
0
n
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0

ABflPT

774?
041 ?
7520
7735
5427
0412
7737
5033
6410
0412
057?
1130
041?
4006
7746
7740
7701
7737
0023
0153
0024
0137
0137
0024
0663
7761
0023
0153
4006
0153
0664
7752
1131
7772
4006
6764.
75?0

ELECTRO

4404.
4405.
4406.
4407.
6-408.
4409.
4410.
4411.
4412.
4413.
4414.
4415.
4416.
4417.
4418.
4419.
4420.
4421.
4422.
4423,
4424.
4425.
4426.
4427.
4428.
4429.
4430.
4431.
443?.
4433.
4434.
4435.
4436.
4437.
4438.
4439.
4440.

FP8 S03 4039
i I C S ASSEMBLY

12/18/70 PAGF 120

TMI
C L A
SUB

CLA
STO
TRA
CLA
OUT
STO

TRA
CHRFX CL&

SUB
TMI
TRA

TRA
MEMSUM STQ

CL7
TSO

*ADZ
STO
CLA
SU3
TMI
TRA
CL7

ST3
SUB
TMT
T R A

ACCUM TMI
SU3
TMI

ERROR CLA

C O R E X
S12
383

7B3
S12

INCOPRFCT SUM
SFT TFST wrmo P ITS
AND TFST MODE FAILURE
INDICATOR

181
6410
S12
FLAGT
F X T T 5 2
S12
!B17
* + 2
*-5
133
C1REX-3
S R E X
W R O C N T
TVAR8R
SUM
SUM
TVAR.BR
S'JMLIM

RFSPT FLAG

CORRECT

FORM SUM

TFST FOR LIMIT

S R E X
W3DCNT
1B17

INCREMENT WORD
WORDS

E X I T 5 3
ERROR
1317
F X I T
3B3

NE T1
ZFRH A C C U M U L A T O R



FLIGHT PROGRAM q—tM AGS FPB S03 4039
L^ ARHPT ELECTPQNICS ASSEMBLY

I?/] 8/70 PAGE 121

75 77 7773
76 76 7774
76 77 7775
77 76 7775

77 77 7777

10
40
44
40

0 041?
0 771?
0 6764
0 7772

6200
202^
2040
2200
2001
2002
2004
2^10
2020
2040
6001.
6002
6004
6200
2600
2500
0000

4441.
4442.
4443.

4444.
4445.
4446.

4447.

4448.
4449.
4450.
4451.
4^52.
4453.
4454.
4455.
4456.
4457.
4458.
4459.
4460,
4461.
4462.
4463.
4464.

nVFLW

*
*
*

DLREG
DISCI!
DISC 2 I
OEOA
SIALO
COALO
SIBEO
COBF.O
SIGAO
COGAO
FXO
EYO
EZO
TMino
SHOUT
SHIN

ST1
T R A
Tf)V
TRA

C H E C K S U M
D E F I N E
D E F I N E
D E F I N E

D E F I N E
D E F I N E
D E F I N J E
D E F I N E
OEFIME
DEFINE
D E F I N E
D E F I N E
DEFINE
D E F I N E
DEFINE
D E F I N E
D E F I N E
EN3

S12
SETF",
E X I T
E R R O R

INPUT

6200
2T20
2040
2200
2001
2102
2004
2D10
2020
2040
6301
6102
6!)04
6200
2600
2500

OVERFLOW TEST

RANGE 4000-7776

DISCRETE INPUT WO*D 1
DISCRETE INPUT S^IRD 2

DEFINE OUTPUT REGISTERS
FOR FDAI ANGLES

DEFINE THE ATT
OUTPUT REGISTERS



CHFCKSUM CALCULATIONS

RANGE

1005 - 3776
- 7776 7777

VALUE

50507?
023521
225333

* F L I G H T P R O G R A M R — L ^ AGS FP3 S03
* L M A B O R T E l c C T R n N » ! C S

12/18/70 PAGE 122



*
#

SYMBOL

loooo
1?B4
IB!
1B17
186
1J3
IJ7LS
1*18
1K?3
1K78
1K34
1K6
22J
2RJ3
2J2
2J7
2K17
2K3
3J
4J
4K23
4K34
581?
5K17
6B3
6K10
6KU
6K6S
7B17
RB17
ftllT
IU3
ft22
A31S

FLIGHT PROGRAM g-

DltTinNARY

357
2791
2818
7235
7242

X 214
775
*19

X 425
482
485

X 423
379
366

X 217
243
474
188
260
256
476
506
2231

X 467
2239

X 446
406
592
2229
2248
275
115
122
435

LM ABORT

TABLF

IOB17
12J
IB1 1
1B2
189
1J4
1K1
1K19

IK24
1K29
1K35
1K7
23J
2B17
2J3
2J7LS
2K13
2K4
5K4
AK10

4K25
4K35
583
5K18
6J
6K10S
6K2
6K8
7B3
BJ
M2
A13HD
A23
A31T

12/13/70 PAGE

2268
255

2295
2243
233
427
423
479
483
486
4260
380
2234
218
244
363
518
254

362
507
2238
240
257
591
371
443
3095
198
114
314
123
279

1034
16J
1B12
1R3
U
U5
1K11
1K20
1K25
1K3
1K36
1K8
25J
2B3
2J4
2K1
2K19
2PIB3
3PID4
4K12
4K26
4K4
5J
5K20
6J1
6K1 1
6K4
6K8S
7J
A l l
A12BD
A130
A31
A32

4263
203
2245
4382
24S
234
429
420
2251
431
487
432
196
2?37
237
488
201
2250
2252
397
363
438
202

208
370
588
137
113
313
1^1
117
118

IOJ
17J
1R13
IR4
IJ1
1J6
IK13
1K21
1K?5
1K30
1K37
1K9
?8J1
2J
?J5
2K11
2K2
3B17
49817
4K2
4K27

5K26
6J2
6K1?
6K5
6K9
7K1
A11B3
A120
A13T
A31B?1
A3280

199
394
7246
7240
212
735
433
424
480
473
469
472
364
461
238
413
489
2233
2267
507
386
200
439
381
491
261
?47
445
245
312
140
?77
249
250

11 !
13J
1814
1B5
1J2
1J7
1K14
1K22
1K27
1K33
1K4
21J
?8J2
2J1
2J6
2K14
2K70
3B3
4B17
4K21
4K3
4K6
5K16
6B17
6J3
6K13
6K6
6K9S
7K2
AilO
A12T

X

X

X

X
X
X

X

517
264
2247
2241
213
724
42?
421
481
484
478
204
365
216
739
189

367
4269
2237
512
503
414
440
2230
492
455
409
590
49B
139
276
121
143
144
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A3?S
A33S
AD PUT
AT
APCTA2
B13SF
B23SF
BFTAR
BRANCH
C14
C?4
r,34
CAD
COH
CLADO
CLFARP
CHOFLL
CSI
D31
DA31
DAXA
DA7
DDF
DFDA^C
DFL31
DF146
OFLP
DFLVGX
OTAK2
DTG7
DLDC
DLWML
DPSO
DPVMAG
OS PI
OSPLY?

X f *> f.£4- * r\

X 437
4048
151
3<383

X 4̂ 3
X 521
779
68
16°
17^
177
1299
???o
596
769
60

X 7144
48
135
415
298
369
547
44Q

232
3351
301

X 587
QQ

887
516
3817
3863
1940
3576

A32T X
A33T X
ADST
AL
APCTAE
R13VSF X
B3SF X
BM13SF X
Cl
C2
C31
C41
CAL X
COH?
CLAFP
C.MF
COCA
CSICHH
031AO
OA32 X
DAXREM
DAZ A
HDIN
HF.L10
DFL3?
DEL5
DFLRI
OFLVGY X
DIAT
nisei
OLPEC
DLWNLC
OPSQ1
oosx
DSP7CP
OS»! Y3

780
281
278
156
3^36
499
500
520
40?
4?
174
178
1988
7189
2273
774
112
7178
1288
136
39^
417
413?
130
44?
453
193
392
865
418
4448
689
3821
59
1953
3590

A 33
ABVEC
AE
ALPHA
AT
B18SF
BACCSF
BS1
Cll
C21
C31AD
C4?
CALIB1
CDH3
CLATAB
COA21
COGAH
CSMPV
DA11
DA33
DAY
DA7REM
DEDA
DEL?
DEL42
DFL6
HFLR?
OELVG7
DI:HS
niSCIC
DLSC
DOJT
DPSO?
D»X
p c p c i

D S" L Y 4

119
X 4D24

15?
148
76

X 511

X 515
606
166

X 170
1294
179
788
?1 93
653
2436
4457
29D1
131

X 137
297
401
4451
'*52
462
375
1 35

X 393
2392
317
46
4078
3838
P3
447
3599

A33BD
ACC DM
AHE
ALTJP
ATI
B77RSF
BACK
BR2EX
Cl?
C??
C3?
C43
CALIB?
Cl
CLATFN
CHAL3
CORFX
CSMT1
DA12
OAD
DAYA
DD
OEDA-^R
DEL?"*
OEL44
DELAY
DEL^3
DEXIT
OTGK
DTSC1 f
OLSTH

1 DPD3LJT
OPSQ3
DRY
OSPLY
^SPSC

X 251
4437
2546
1133
4160

X 504
7271
3046
167
171
175
180
806
91
??74
4453
4416
3158

X 132
1164
416
?73
607
459
138
2281
194
819
97
4449
604
359
3840

X 94
3548
426

A33D
ADDMS
AHEl
ARCTAI
ATTERR
B73R5E
BCDL
BR50
C13
C23
C33
C*4
CDCC
CKSUM
CLEAR*
CTBEO
CRSPRD
Oil
DA13
DAX
DAYREM
DDEL
DEDAF
DFL71
DFL45
DFLH
DELRP
D1AK1
DTGY
D1SC2I
DLWN
DPOUT
PPTS8
DR7
DSOLYl
DTf?

145
S90
7555
3960
7^56

X 501
7769
608
168

X 172
176
181
2347
4400
821
4455
3617
40

X 133
296
400
430
311
460
463
319
252
586
98
4450
441
187
3873

X 95
3558
514



*

DUMCLA
DVS
DVXM1
OX10P
nx^PA
E4QICS
E^r.HMl
ESQ
EX27
FX3^
EX35
EX45
PXFC
EXFC7
EXIT
FXIT13
EXTT18
EXIT??
FXIT27
FXIT31
EXIT36
EXTT41
FXIT45
EXIT5
FXTT6
FY
FOAT
Ft TR
FLTP-I
nntAW3
GS^SR
H
HPC
IC1
IOIF
T WUDC

)
FLIGHT

27^7
7303
B2
1568
1635
2785
953
150
308?
3186
711?
3696
3534
1968
3888
674
629
633
646
655
660
664
680
616
617
78
2673
1150
1.2^8
1803
3494
28?
2517
2852
448

X 2842

PROGRAM 8—LM AGS FP8 S03 4039
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OVGXX
DVSX
OVY
DXFR1
OXFRR5
ElPRH
EMTERP

EX33P
EX36
FX46
FXFC1
EXFCA
F.XIT1
EXIT14
FXIT19
EXIT?3
FXIT2R
EXIT32
FXTT37
EXIT41
FXJTA6
EXIT50
EXTT7

FDA II
FLTPA
FLTRJ
GOLAW4
GXOT
HOOT
WPC1
TC1BR
IDAI
IMCMU7

456
105
293
1557
1573
3724
267
77
2938
2104
3397
4066
3603
2020
612
625
630
635
647
656
661
671
681
685
61R
7564
2078
1171
1274
1820
101
307
2529
605
677
2003

DVSXY
OVSY
DVYM1
DXFR10
Fl
FL'RDl

EX1
EX29
FX33PP
EX36P
FX50
EXEC?
EXECM
EXIT10
EXIT15
EXIT?
EXIT24
FXIT29
EXIT33
EXIT38
EXIT42
FXIT47
FXIT51
EXIT8
EYH
FDA1L
FLTP.1
FLTRT^
GM
GYCOM

HRF
1C?
IDLE
I^TT

457
105
83
1557
1?7
3730
?37
23DO
3035
2113
553
4144
1971
1975
621
S76
613
639
65?
657
662
67?
68?
685
619
4459
274?
1205
H45
1542
2317
83S
434
2869
1925
3'+80

OVGXI
3VSZ
OV7
r>XF*13
E13
ELP^n?
ERDLJT
FXlb
FX3
EX34
^X4
FX8
EXEC 3
EXFCMl
EXIT1 I
EXIT16
FXIT70
FXIT25
FXIT3
FX1T34
FXI T39
FXIT43
FXIT48
EXIT52
FXIT9
E7.
FLAS1
FLTRE
FLTRX
3RAV
GYDT
HMF
HRTMT
IC3
npo
INTAS

X 458
107
294
1604
1?9
3775
257R
2687
234?
3724
2390
2460
2056
1977
622
627
631
640
614
658
663
673
683
687
620
79
451
1713
1417
3072

X 102
270
2538

X 2891
678
2419

DVINT
DtfX
nvzwi
HXFR14
E3
Pi_ocn3
ERRPR
FX17
FX3Q
EX34P
FX44
FX°
EXEC6
FXECM2
EKIT12
FXIT17
FXTT?1
EXIT26
FXIT3T
EXTT35
FXIT4
EXIT44
EXIT49
FXIT53
FXO
EZH
FLAGT
FLTRH
GDLAW
GRAVl
GZDT
HOLOP
f
10
I *^P8K1
TR

2462
29?
84
1662
128
3793
4440
2705
3026
696
3683
2485
?07?
2051
S23
628
63?
645
654
659
615
679
684
688
4458
4460
450
1235
3441
3089

X 103
268
34?
515
3400
963



*
*

IR1
IR6
KIT?
K183
LL3DOT
LUNAL
MABEF
MODFl
WU3
MXM
NAV3
NMAX
NORTON
ORBI2
OPRRM
OVFLT
P13
P24
P41
PART
PGNSOE
P1NFT
PMAXP
PUPQAT
QA
ROX
R3
RADOT
RCV
ROOTS
RPZ
R T 7
RNO
RP
PP^X
RRY

FLIGHT PROGRAM 8 — LM ACS FPB 503 403̂ 12/1 8/70 PAGF 1?6
LM A300T FLFCTPONlTfS ASSEMBLY

074
1084
2256
2260
2084
2613
2056
1015
465
1430
2949
2266
20*7
1701
3664
1929

X 526
X 531
X 536
382
4202
1403

X 545
X 1201
263
161
1435
390

X 289
332
159
19?
598
265
205

x no

IP?
J
K173
K55
LMORR
LUMALI
MAX
MS
^Uf>
IMAV
MA\/4
NOC
NOTOD
ORBIT3
HR8PM1
HVFLW
P14
P31

P4?
PDHTMl
PHIP
PIT£R1
POUT
01
QL
ROY
*5X
RANGF
RT7
RFAPP
PF
RM

RN01
RRDOT
PPSV

RR7

992
343
2255
464
3111
L107
4155
2265
46 R

X 2916
2953
2760
4118

X 1597
3670
4443

V 5?7
532

X 537
355
104
3333
186
149
2»6
162
153

X 1237
X 290
266
291
230
2422
356

X 206
111

FR3
K
K1BO
KDT
LMQR31
umz
MF^SUM
MU10
MU7
NAV1
NE
NORM
025C
OR3LIN
ORBRFT
P
P21
P32
P43
POOUT
PI
PTTFR2
POUTFS
OHE^A
OLTELF
ROZ
R5Y
RATE
RD203T
RETURN
RFHOT
RMDHT
RND2
RREX
RPSZ

RS4FT

1030
344
2263
519
31 51
345B
4422
471
497
2931
86
3R46
534
761
546
U7

X 528
X 533
X 538

363
454
3362
1P5
31 8
320
IS4
154

X 1209
52
3520
338
2M
2539
561

X 207
1393

IR*
K170
K131
KINSK
L^G3B2
M131
MOD:K
WU1T
NUB
MAV1P
NFMTl
NOR^i
ncTF
ORBLM
OUT
Pll
P22
P33
P44
P5MS31
PID2
PTTER3
PP
05
D

Rl
R5Z
PR

RD310T
PEX
R1X
RME
ROR
RRFX1
RRT
RST

967
2258
2262
149"
1473
2330

X 7?8
146
470
1117
2024
385B
32
147°
1926
524
52Q
534
539
4226
22^3
3367
184
1747
182
1453
155
353
395
157
190
4093
4059
562
2100
2603

fR5

K171
K182
KS*
L3!
V25B1S
MODE
MU19
MU8S12
NAV2
^T
NORMV
DCTO
CUBPAR
OJTl
P12
P23
P34
PAD
PGNS02
PI04
PMAX
PSTP
07
RO
R?
RAOCK
RCX
R03DTL
REY
R T V
RMF
RPT
PRF.X?
RRX
PST1

1090
2257
2261
4315
2506
513
1009
475
303
2939
85
3643
4085

X 3000
1881

X 525
X 530
X 535

1410
4223
2254
2259
130
1893
165
1444
1052
288
466
158
191
272
831
565
109

X 991



) '
*
*

R^TF
RY
S12
S1.7

SOVZ
SFTFST
SHOUT
SICP2

SINITC
SOFTS
S»EX
STEFp
STGCTO
TAO
TSRAKE
TF2
TH^TAR
TL?
TMinn
TP
TR4
TPNSF*
TS12
TS1 7
TS6

TVTR
U2Y
VOY
V2X
V5Z
VCY
VD2X
VD7
VFX
VHSQ
VPSH

FLIGHT PROGRAM 8 — LM AGS FP8 503 4039 12/18/70 PAGE 127
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980
784
37R
334

X 4̂ 6
£45
4462
3906
641
047

25
X 1333
64«
310
3376
411
728
41?
4461
351
375
2270
16
21
1?
907

X 38
340
69
•*74

X 305
8B

X 385
41
125
540

PT

R7
513
S507
SETFG
SHOtJM
sr
SICHF
SIXTH
SOI, IT
SREX1
STEERl
STOCOM
TA1
TCITH
TFST
TI
TLnS
TMIE1
TP
TR5
TSO
TS1 3
T«;?
TS7
U1X
U2Z
V07
V2Y
V6X
VC7
vn?v
VFX
VG
VTX
VRUP1

160
235

X 370
39R
4391
7764
51
3895
?749
406?
24
1843
7776
315
603
4746
358
75?
718
259
377
6
17
8
13
65

X 39
341

x 70
56

X 306
X R9
335
308
347
1619

RVCOMP
SO
S14

S6?3
SF
SHPT1
SIAL1
STDF.Ll
SNS
SPULSF
S^EX?
STEF.R3
SUM
TA2
TCSM
THEF
TIG
TM:LA
T^IE?
TR1
TR6
TS1
TS14
TS3
TS8
U1Y
UBCOMP
V1X
V27
V6Y
voix
V027
VFY
vr,x
VIY
VSMGX

2881
31 5
330
477
31
7473
4457
55
4153
2756
73
1870
120
795
361
699
311
632
4191
92
376
7
18
9
116

X 66
77?
43
71
57
3?1

X 90
X 3^6
72

X 3'*R
387

RVSAR
S10
S15
SDVX
SFL1
SHFT?
SI3EO
SIGA
SOFT1
SORT!
SREX3
STEFR4
SUMLIM
T8
TDEL
THEP
TfM^ft

TMF
TMQJT
TR2
TRS
rsin
TS15
TS4
TSEX
U1Z
V
VIY
V5X
V67
VD1 Y
VDX
VF7
VH
V!7
VSMGY

1399

326
331
494
544
2540
4454
108
934
4012
22
1876
509
354
258
96
3529
4173
2272
126
87
14
19
10
54
67
350

X 44
372
58
32?
383

X 337
345

X 34Q
388

PX
Sll
S15
SOVY
SFTAB
SHIN
SIC01
SIGAO
S1FT2
SQRTF.
STDO
STFST
T
TBO
TF1
THFTAF
TLI
TMID
TMPBR
TR3
TRACO«
TSll
TS16
TS5
TVARBR
U7X
VOX
V17
V5Y
vex
vm?
VDY
VF
VHA
VPY
VSMG7

?83
327
333

X 49*5
733
4463
3921
4456
1035
3995
4146
1459
352
299
407
253
408
543
64
81
2275
15
20
11
76
37
33Q

X 45
373
304
323

X 384
309
378
736
389



*
*

vx
W1X
WBZ
WROCNT
XOV1
XHPRV1
7FPO

FLIGHT PROGRAM «—LV AGS FP8
LM A30RT ELFCTROMICS

300
47

VY
W1Y 49

61

503 4039
ASSEMBLY

VYO
W17

134
1720
3171
2716

WROLP
XOV2
XHRBV?

1734
X3
XDV3
Y
ZNOC

241
51
6?
80
1738
183
2939

VYOFS
WBX
WC 7
X4
XDVS

12/13/70

242
403

X 63
124
1123

X 53

VI
WBY
WORDS
XDV
Xf
YD300T

302
X 404

510
1716
248

X 396



FLIGHT PROGRAM g —
M ABPPT F

FPB S03 4039
ICS A S S E M B L Y

17/18/70 PA OF 179

SYMBOL RFFFBFNCF TARLF

ISO

7 TS1

B TS7

561
1258
7791
3135
3746
3917
4?64
4335
4383

917
1780
7080
2352
7449
7541
2659
7746
2943
3150
??Q0

3389
3703
3905
3°50
?90?
3° 54
3996
4082
4343

17.52
2799

CLA
CLZ
CL7
MP7
ADO
MPR *
STO
STn
STQ

STO
ADZ
STO
STQ
suz
STO
suz
STQ
ADZ
OVP
STn
STO
STO
CLA
CLA
SUB
AOO

STO
CLZ
ADD

407
STO

56?
1766
2798
3314
3769
3918
4269
4337
4385

973
1801
2146
239?
2454
2618
2679
7753
2944
3202
3293
3393
3714
3818
3853
397?
3053
4004
4271

1762
2360

MPY
STn
CLZ
STn
ADZ
STO *
LDQ
CLA
SUB

AD?
STO
STn
CLA
STO
STO
STO
ADZ
STO
STO
SUZ
CLZ
MPZ
CLZ
STO
STn
CLA
CLA
STQ

STO
STO

565
1809
2818
3324
3799
3977
4274
4338

936
1807
7150
24?4
7457
2672
7682
7789
2961
3205
3335
3463
3715
3R23
3867
3930
3975
4007
4273

1767
7396

STO
STO
CLA
CL?
CL^
STQ
SUB
SJB

STQ
OVP
CLA
STQ
SUZ
MPY
A3Z
CL7
STO
SJZ
STQ
STO
STO
AOZ
CIZ
STO
STO
STQ
SUB

CLZ
CLA

706
1848
7831
3351
3903
4014
4796
4341

941
1879
2178
7430
2465
2630
2710
2796
2984
3711
3344
3467
3718
3875
3877
3939
3978
4015
4281

7149
7625

STQ
STQ
CLZ
CL?
STO
STO
STQ *
MPY

CLZ
STQ
MPR
ADZ
STQ
MPY
STO
CLZ
CLZ
STO
CLZ
DVP
DV*>
STO
STQ
STO
CLA
LDQ
STQ

STQ
STQ

712
1933
3090
3520
3906
401P
4318
4347

1759
1884
2180
?438
2468
2644
7713
2812
3033
3214
3381
347?
3735
3S34
3884
3943
3981
4074
4283

2157
7633

CLA
CLA
STO
STO
CLA *
AOZ
SUZ *
ADO

STO
ADZ
STn
STO
ADZ
STO
SUZ
CLA
STQ
suz
STO
OVP
CLA
CL7
ADZ
ADD
SUB
STQ
ADO

ADO
ADZ

1246
2295
3095
3524
3908
4260
4320
4380

1765
1885
2183
7441
2469
2649
2719
7823
3036
3233
3384
3691
3753
3837
3897
3947
39^6
40^5
4315

2167
2634

STO *
STO
SJZ
CLZ
STn *
STQ
ADZ *
ADD

SUZ
STn
SUB
SUZ
STO
SUZ
STO
CLZ
CLZ
STO
CLA
STO
ADD
STO
STn
CLZ
SUB
CLZ
ADZ

SUB
STO

1255
2305
3134
373?
3909
4263
4330
433?

1777
1888
7297
2446
?47?
2655
77??
2939
3147
37^8
33S7
3695
3763
3841
3900
3949

3988
4031
4342

2179
2S37

M*Y
CL?
SfQ
-14
MPR
SJB
CLA
DVP

STQ
ADZ
sro
STQ
AD?
STQ
SJZ
CLZ
STQ
ADZ
c.z
DVP
May
STQ
STQ
STQ
CLA
ST3
ST3

ADD
AQZ



* FLIGHT
*

9 TS3

10 TS4

11 TS5

13 TS7

P4M R — L
A30RT EL

2665
2^74
3341
3738
3833
4001
411,5
4353

701
1614
3273
3826
4366

702
1521
1740
2404
3003
3621
3940
40?6

1749
2808
3984

1?59
2804
^973

]4T5
2807
3405
3627

.M AOS F^S S03 4039

.FCTR^MICS ASSFMBLY

AD?
CLZ
DVP
ADZ
SUZ
TLZ
STn

ADD

ADZ
STH
STO
STO
MPR

LDO
CLZ
STO *
CLft
STO *
CLA$
CLA
MPRt

CLZ
MPR
STO

AD7
MOR
MPR

CLZ
TLA
ADZ
STO

2666
3240
3345
3819
3910
4012
4130
4357

704
2372
3354
3823
4367

703
1526
1748
2817
3064
3625
3945
4029

2152
2319
4303

2216
2816
4026

2162
2324
3411
36^0

STn
STO
MPY
CLZ
STO
STO
AD7
STQ

STQ
ST0
STO
ADZ
DVP

STO
ADD
STO
STO
STO *
CLA
CLA
CLA

STO
MPR
MPZ

STO
vpR
MPP

S"tn
MPZ
STO
SUZ

2684
3243
3390
3827
3913
4017
4147
4358

1520
24DO
3358
3937
4371

1153
1527
1760
2820
3174
3623
3350
4034

2160
2829

2328
233?
4038

2173
3037
3414
3^34

STO
SJZ
STO
CLZ
MP3
3VP
CLZ
SUB

CL7
:L A
:LZ
CLA
ADD

STO
ST3
CLA
A")Z
STO
CLA
CLZ
CLA

SUB
MPZ

STO
M:)Z
CLA

DVP
ST1
A)7
STO

12/18/70

2688
3249
3394
3829
3915
4023
4734
4361

1533
2815
3366
3976
4373

1176
1609
2209
2330
3235
3632
3952
4038

2209
3621

CLA
STO
LDQ
STO
MPR
STO
STQ
STQ

ADD

STO
CLA
SUB

STO ;

STO
STO$
STO
STO
CLA$
STO
CIA*

STD
CLA

2333 CLZ
3618 CLA
4379 LDQ

2358 STO
3093 MPR
3499 STT
3637 SUZ

2694
3252
3777
3833
3955
4032
4235
4362

1216
1618
2214
2833
3418
3635
3959
4042

2381
3632

2339
3628

SUZ
STO
STO
STO
SUZ
ADD
ADD

1534 STO
2328 CLZ
3369 ADZ
4033 STO

ADD *
CLZ
STO
SUZ
STO *
CLA
SUB
STO

STO
CLA

STO
CLA

2373 CLZ
3118 STO
3513 CLZ
3725 CLZ

2701
3309
3780
3348
3962
4037
4306

DVP
STO
ADZ
LDO
DVP
STO
ADZ

1604 CLZ
2971 STO
3749 STO
4312 SUZ *

1250
1623
2216
2963
3434
3821
3985
430D

2408
3957

2412
3963

STO *
ADZ
STC1$
STO
STO *
CLA *
CLA
CLZ

CLA
STO

CLA
STO

2799 STO
3125 MPY
3620 STO
3740 CLZ

130

2959
3329
3785
3380
3987
4041
4350

1515
1S24
2375
2966
3618
3R??
3939
4308

STO
CLA
ST1
sn

A">Z
STO

1613 A5Z
2979 C_Z
3776 *3*
4365 ST3

STD :

ST3
ST1
ADZ
CLA*

AID

2790 ST3
3974 ADD

STO2792
3964

2803 CUA
3402 ST3
3623 SJZ
3757 STD



14 TSIO

FLIGHT PROGRAM R—LM AGS FP8 503 4039
M ABOPT FLFCTRDMTCS

377Q MPR

12/15/70 131

1 5 TS11

16 TS1?

17 TS13

TS14

19 TS15

3794 STO 3965 STO 3968 MPY 3970 4304 SUZ

691
1761
1Q62
2382
3141
3629
4025

1 753
?174
2376
3280
3751

554
2365
3281
3677
4030

556
3136
3?79
3672
3798

10^9
1*56
3137
3403
3760

1858
3267

CLA *
STO
A^7
CLA
MPR
MDt^

TLA

STO
STO
CLA
CL1
SUZ

CIA
CLA
AD?
STO
MPR

CIA
STO
STP
ADZ
STO

STO *
STn
ri7
CLA
STO

STC1
STO

110?
1761
2168
2383
3171
3633
4030

1859
2177
3129
3619
3796

1875
2366
3392
36«6
4039

1594
3142
3283
3673
3808

1528
1873
3165
3624
3764

1861
3272

CLZ *
SUB *
STO
MPR

CLA *
MPR
MPRS

CLA
CLA
STO
MPR
SUB

STO
MPR
STO
MPY
MPR

CLA
ADZ
ADZ
STO
ADZ

CLZ *
An?
STO *
STO
DVP

SUB
MPR

1513
1778
2171
2531
3578
3636
4035

1863
2348
3148
3636
3812

1R82
2377
3412
3739
4211

2098
3158
3386
3716

1576
20<H
31*8
3631
3804

1865
32^4

ST3 *
CLA *
ADD
STO *
STn
MPRt
MPR

CL*
t^ay

CLZ
MPR
ADZ

CLA
ME>Y
CLA
ST3
STO

CLA
:LZ
ST3
CLZ

ST3 *
STO *
CL**
STO$
STO

CLA
MPY

1523
1351
2338
3011
3584
3658
4039

1869
235^
3230
3665

1926
3130
3622
3759
4214

2124
3176
3400
3734

1783
2126
3196
3638
3807

1867
3631

CL7 *
STO *
STO *
STO *
AOZ
STO *
MPR$

STO
SJB
STO
CLZ

CLA
STO
MPR
MPR
CLZ

STO
ADZ
CLA
STO

STO *
STO
CLZ *
STO$
ADZ

CLA
STO

1^82
1853
2347
3017
3519
3729

1870
2361
3231
3680

212?
3149
36?6
3767
4241

3078
3177
3652
3737

1789
3075
3265
3646

3114

CLZ *
MPR
CLA
CLZ *
MpRt

STO

CLA
CLA
MPY
ADZ

STO
LOO
MPR
CLA
CLZ

CLZ
S^O
STO
SU1

STO
STO *
STH
CLA *

STO

1611
1877
2353
3091
3622
3750

1871
2362
3241
3681

2351
3238
3666
3772

3102
3262
3657
3766

1804
3113
3301
3647

3138

STO *
CLA
CLA
CLZ *
MPRt

CLZ

MPR

MPR
CLA
STO

ADD
STO
CLZ
DVP

ADZ
STO
DVP
STO

CLA *
sro
DVP
MOR *

LDO

1620
1956
2380
3127
3626
3795

1886
2374
3250
3730

2354
3247
3676
3811

3103
3277
3667
3784

1810
3117
3396
3654

3188

CLA *
ST3
SJ8
ST3
«***
:LA

CLA
<ni
CLA
STO

MPY
CLA
A37
DtfP

ST3
497
:LZ
***

C'_A *
SUB
ST^
r.LA *

CLA



* FLIGHT PROGRAM 8 — LM ACS FP8 S03 4039
* LM ABORT ELEf.TonMICS ASSEMBLY

20 TS16

21 TS17

22 SRFX3

23 SREX2

24 SREX1

25 SREX

26 TVARBR

31 SP

32 OCTP

37 U2X

33 U2Y

39 U27

40 01 1

3287

3086

1460

3792

?7S5
4044

598
3617

4173
4208
4430

47

4474

863

4064

40
3401

NOT USED

NOT USED

1 164

STH

OVP

STO

STO
TRA

STO
TRA

STO
*TQ

STO
STQ
TM!
TRA

STP
STO
TSO

STO

CLA

FQLI

STO

3797

3644

1472

542
3863

2836
4186

601
3639
3920
4176
4?15

50
3515
4427

4063

4096

41

1185

ADZ

CLZ

TO a

T° A
STQ

TRA
STO

TPA
TRA

TRA
TMI
TMT

TSO
STO
CLA

MPR

CLZ

F.QU

MPP

3298 ST0

3648 A)Z

3072 STO

3643 ST3
3838 STQ

3846 STQ
4235 STO

2556 STO
3817 STO
3936 STQ
4181 ST3$
4219 TMI

53 CIA
3516 Jl\

4145 DVP

4119 STO

2136 M p ̂  %*

1351 MPZ

3306

3649

3107

3660
3839

3857
4243

2575
3839
3979
4186
4225

3'+85
3518

3172

MP7

STO

TRA

TRA
TRA

TRA
TR4

TRA

TRA

TRA

STO$
TSO

STO *

12/18/70

3638

3773

3866

3664
4181

4003

2609
3842
3982
4187
4235

3487
3521

3175

STO

STO

STO

STO
STO

STH

STO
TRA
TRA
TRA$

STO
CL?

MPR *

PAGE 132

3787 "PR

3869 TRA

3723 TRA 3724 STO
4187 TRA

4020 TPA 4024 STQ

2742 STQ 2754 TRA
3873 STO 3336 TRA
3995 STO 4000 T<*A
4202 STQ 4205 T*&
4243 TPA$ 4422 STO

3488 TSQ 3489 CLA
3523 STO 4395 STT

3203 CLA * 3212 CLA *



41

42

4?

44

45

46

4?

48

4Q

50

51

52

53

54

55

56

^7

58

* FLIGHT
*

VFX

C?

VI X

V1Y N^T

VIZ NTT

DISC

W1X

031

W1Y

W1Z

SI

POPDHT

YD2DOT NOT

TSFX

^IDFLL

V6X

V6Y

V6?

PPOGPAV R — t M AGS
LM ABn*T ELECTPlvj

3408

2108
3245

1 5?4

USED

USED

1433

48

1288

70

69

3719

1769

USED

1550

2619

59

557

553

STH *

SUfl
nyp

^TT *

CLA

EQU

^rn

DLY

TMI

STO

STO *

STO

CLA

FOU

570

Sin

FP8 S03 4039 1^/18/70 PAGE 133
ICS A

3433

3185
3254

16?1

1443

1530

1298

3736

1774

?088

2629

555

2123

21?5

SSFMBLY

CLA *

STO 3192 CL? 3194 STO 3198 DVP 3207 OVP 3216 DtfP
OV0 3271 A^O

STP * 1635 CLA * 17?9 MPR * IB83 MPP * 3?08 STO * 3413 «pg *

STO 4224 STH 4??7 CLZ 4230 STO

STO * 1640 C I A * 1725 MP^ * 1387 MPR * 3199 STO *

SUB 1313 CLA * 1316 STO *

MPR 3802 MPR

AOD * 1827 ADZ 1828 ST1 1845 CLA * 1849 CLA *

STO ?099 T'A

ADD 3473 STO

STO 2121 CL7

CLZ

CLZ
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)
* FLIGHT PROGRAM 8 — I
*

78 FV

7Q FZ

80 X3

Rl TR3

8? DV*M!

83 DVYMl

84 DV7V1

85 MI

86 ME

87 TR.8

88 WX

89 VD7Y

90 VD27

<U Cl

Q2 TR1

93 f>RX

94 DRY

L^ ARHRT Pt

2561

1026

1017

"1

582

012

265?

7646

86
376?

2156

564

910

NOT USED

NOT US^D

9?

583

2894

MOT USFD

.M AGS FP8 S03 4039 1?/18/70 PAGF
^FCTOOMICS ASSFMBLY

An?

AD7

AD7

CQ1I

CLA

C! A *

ADD

ADD

F.OU
MPR

MDR

AD?

ADZ *

FOU

srn

CLZ *

756?

1077

1018

3755

1431

7304

87

7185

566

911

371?

1195

2967

STO 2580 CLZ * 2584 STQ * 259? ADZ * 2593 STO *

STQ 2572 ADZ 2573 ST3 2596 CLA

STO 2567 ATZ 2568 STO 7598 CLA

STO 3256 MPY 3769 SUB 3274 CLA 3292 MPR

STO

STO *

EQU 715 DVP 3024 OVP 3707 STO 3727 MPR

DVP

STO 1452 CLZ

STO * 914 A3? * 915 STO * 920 ADZ * 921 STO *

STO 3733 MPR 3743 CLA 3806 MPR

STO 1444 C L A

ADZ * 2968 ST3 * 2982 ADZ * 2983 STO *

135

338?

3756 DVP



95 ORZ

96 THFP

97 OTGX

98 OIGY

99 OIOZ

100 PSTP

101 GXHT

102 GYDT

103 G70T

104 PHIP

105 OVSX

106 OVSY

107 OVS?

108 SIGA

109 R O X

110 RRY

111 *P7

112 COGA

FLIGHT PROGRAM 8—LM AGS Fr>8 503 4039
L^ A30PT ELECT<5n\JICS ASSEMBLY

12/18/70 PAGF 136

NOT USFO

WOT USFD

NOT USFO

NOT USFO

2283 STO 2786 CLA

STH * 2931 CLZ A1Z * 2956 STO *

CLZ

3 CLZ

2287 STP 2793 CLA

CLA * 3089 CLZ * 3094 STO * 3097 ADD *

2977 * 297R * * 3098 ADZ

STO 2800 CLA

1124 CLA * 2475 APZ * 2476 STO * 2893 CL7 * 2941 CLA * 2949 CL7

2950 CLZ

2951 CLZ

MOP 2695 STO 2709 MpR 2718 "PR

CLA * 1152 STO * 1171 CLA * 124? CLA * 1243 MPR * 1256 DVP

2954 :i? *

1254 CIA

MPR 2702 STO 2712 MPR 2721 MPP



FLIGHT PROGRAM R—LM AGS F*>8 $03 4039
L<1 ARHRT fHECT^nNics ASSFMBLY

12/18/70 PAGF 137

113 All

114 Al?

115 A13

116 TSB

117 A31
;

11« A32

119 A33

120 SUM

121 A21

122 A22

173 A73

124 X4

{ 125 VHSO

126 TP?

762
7068
7463
4193

7436

7439

?3A4

BO?
2397
2614
2766

7440

767

45
4476

798
7443

2451

70«1

125

1476

1197

CLZ *
CLA *
CLA *
CLA *

CIA

CLA

STQ

CLA *
MPP *
MPR

MPP *

MPP

STO

CL7
STO

CLA *
STO

STO

CLA

FQU

STO

STO

766
2401
2551

7455

7444

2363

878
2413
2635
2770

2453

7437

51

1029
2466

7674

7459

126

1670

1301

STO
MPR *
CLA *

CLA

CLA

ADD

CLA *
MPR *
CLA
MPR *

MPR

MPR

AD7

MPR *

CLA *

MPR

STG

EQU

ADO

STO

794
2405
2720

7717

7385

2445
2641
3458

7673

2448

52

1090
2559

2637

3246

1824

1435

CL* *

CLA

:LA

ADZ

MPR *
MPR

CLA
CLA

CLA

MP9

STl

CLA *
y*i *

M<>}

STO

SUZ

CL4

1016
7429
2761

4006

1098
2456
26SO
3459

3465

2677

56

1904
2566

2708

3268

MPR *
Cl ? *
CLA *

STn

ADD *
MPR
CLA
MPR

CLA

CLA

CAT

MPY *
MPR $

CLA

CLA

1025
2431
7762

4009

1525
7470
2681
4195

2678

4393

7078
2536

3275

MPP JJe

STO *
MPR.*

ADO

MPR *
CLA *
MPR
CLA *

MPR

Cl Z

CLA
MPR

MPR

1094
2447
2769

4016

1531
2570
2692

2699

4401

2393
2656

3289

CLA * 1899 W»Y *
CLA 245? CLA
CLA * 2845 STO *

CLA

CLA * 1909 M3Y *
MPR * 2613 CIA
CLA 2765 CLA *

CLA 3470 Cta

CLZ 4425 ADZ

M.PR * 7409 MPR *
CLA 2711 :L*

MPR 3385 1PZ



FLIGHT

127 El

128 F3

129 F13

130 DELIO

l 131 DAH

DA12

133 DA13

134 WDCNT

135 DA31

136 DA3?

137 DA33

138 OEL44

139 A110

140 A12D

141 A13D

143 A31D

144 A32D

NOT USED

USED

USED

NOT

8 — LM AOS FP8 S03 4039
RT ELECTRONICS ASSEMBLY

7371

?388

7357

550

AHZ
CLZ

AD7

SU7

STO

7532 CLZ *

2767 ADZ

2771 ADZ

696 CLZ

2534 STO * 2763 ADZ

7768 STO 2840 CLZ

7772 STO 2775 STO

2110 CL7

12/18/70

2764

13S

?77ft SU7 * 2780 STH *

763 * 2394 AD7 * 2395 STH

2841 C.LI

2398 AD? * 2399 STO * 2402 AD? * 2403 STQ *
2421 CLA * 2477 AD? * 24?8 ST3 * 2507 CLZ * 2509 STQ * 2525 CL7. * 2527 ST3 *
2538 CLA * 2846 CL7 *

49 CLZ 65 CLZ 67 STO 4423 CL7 4431 CL7 4433 STP

2406 ADZ * 2407 STO * 2410 A3Z * 2411 STO * 2414 ADZ * 2415 STO *

STO 1063 CLZ

SrO * 755? STO * 2565 CLA

2797 STH 2813 MPR

2811 STO

7558 TLA * 2822 STO

2827 STO

2569 CLA * 2606 STD * 78H& STO 2844 CIA *



* FLIGHT
*

145 A33D

146

147

•

i
| 149

150

151

1^2

' 1^3

154

155

156

1
157

15P

159

160

161

MU17

o

ALPHA

01

FSQ

AI

AF

R5X

P5Y

R5Z

AL

RFX

RFY

RE7

PT

POX

PROGRAM 8 — LM AGS FPS 503 4039
LM ABO^T ELECTRONICS ASSFMBLY

2835 STn

1201

166
3367

167

150

3260

152
3711

2147

170

171

172

173
?201

174

175

176

177

178

CL?

FOU
C17

FQU

FOU

STO

FQU
OVP

DVP

FQU

FQU

FOU

DVP

FQU

FOU

FQU

FOU

FOU

1204

1 570
3370

3302

168

3423

169
3713

2175

1574

1704

1136

2129

1483

STO

STP
STO

STO

FOU

CLZ

FQU
CLA

MPR

STD *

STO

CLA *

CLA

STD *

12/18/70 PAGE

3226 CLA ^234 CLA 3296 DVP 3299 CLA
3379 DVP 3388 MPY

3305 MP3 3428 MPR

2114 CLZ 3429 STO

1488 CLA 3697 STQ 3701 DVP 3706 OVP
3747 MPY 3761 CLA

2192 ADD

1606 SUB *

1709 SJ8 1711 A 3D 2193 STO 2194 CLA

1481 STO * 1588 CLA * 2903 STO * 3007 CLA *

3169 ST1 3235 SUB 3?37 nVP 32R8 CLA

1539 STO * 2857 STO * 2886 ADZ * 3009 STO *

139

3333 :LA

3703 CLA

2196 ADP

3395



I
* FLIGHT PROGRAM P—LM AGS FP8 S03 4039 17/18/70 PAGF. 140
* L* ABORT ELFCTPOMICS ASSEMBLY

1 3678 fl.A * 3679 MPR * 3775 CLA * 3783 CLA *

162 PQY 179

R07 180

RO 181 FOU 3685 STD 3692 CLA 3709 SUB 3748 DVP 3758 CLA

Cll 1166 CL7 * 1191 STQ 1219 STO * 1299 STO 1315 DVP 1338 S'JZ *

167 C12 1272 STH * 1725 CLA 1226 ST3

168 TIB 1774 LOQ 1277 STO 1355 STO

169 C14 1309 STO 1317 MPY *

170 C21 MOT USED

171 C72 1192 STO 12?8 CL7

17? C23 MDT USED

173 C24 1311 STn 1356 STO

174 C31 1167 ClZ * 1186 STO * 1789 CLA 1794 STO 1341 SUZ *

175 C32 1233 SUB 1784 STO 1286 MPY 1352 STO

176 C33 1?85 STP 1345 CLA 1347 STO

177 C14 1792 TLA 1295 STO 1296 MPY

178 CM 1319 ADZ * 1320 STO * 1323 SUZ 1353 STD

179 C42 1">57 ^Tn 1787 CL7 1326 SU7 1346 STO

180 C43 1379 SUZ



* 21j SttiZV 13 £602

V 13 06ife

flACdAO tdBI * GGV ZSil

GGV £011

213 SS1T V13 1^11

Ad* 1921

V13 B0£l # CIS 1^1

* GIS Z8i£
* V13 6C91 * Z13 £Z61 * OiS 0051

V13 £9££

Z13 £16£ UIS 2.9b£

OiS 6i6fc V13 8V^£ Z 13 9^bi

dAG Oi9£

CiS 89££ ZPS ^?£££ GiS 0£^?l

uis *?o*3i zav fcuii

dAG UI£ fcdh £tU V13 £Zt£
dAG £911 dAG ^<m dAG 1911

OIS 9691

V~U 8£tl

VlJ Oltl

daW tV<il

JiS IUI

nod »«,!

* V13 ^91t
003 L61

UUV 696 I

V 1 3 £ 6 t £

GGV 9b<jt

UJ.S &t?6 I

aAG 99&£

V.I MS

713 96V I

UIS 6IO£
UIS tVH

it. 161

P9? 961

Zd"13U 661

taiso *6l

IdljU fcol

Ala 161

Xifcl 061

VIX^ 681

£XZ 8&I

IflUdG 181

mud 9«i

SJinOa 681

ca tbt

A t8I

a <;yi

2ns zt£iois 09^1DiS

3t)Vd
SOINUai'Jdl3 IdUbV hi

fc£0^ £OS bdd Si)V hi— 8 WVbSGfia



*
*

198

199

200

201

202

203

204

205

206

207

208

21?

213

214

216

217

21«

224

8J

10 J

4K5

2K1P

5J

16J

21J

RRSX

PPSY

RPSZ

6K1 1

1 Jl

1J?

1J3

2J1

2J2

2J3

1J7

FLIGHT PROGRAM R — L^ AGS FP8 S03 4039
LM ABORT ELECTRONICS ASSEMBLY

1708 ADO

1695 CL A

1673 CLA

3356 SUB 3360 CLA 3364 CLA

1142 ADO 1473 SUB 1489 SUB

1788 SUB

1833 CLA

877 STO * 1240 SUB *

NHT USED

NOT USED

604 STO 1092 OVP 1096 DVP

516 STH* 604 STQ$ 689 $T1

NOT USFn

NOT USED

891 STO * 2902 CLZ *

NOT USED

228 EOUt 229 EQUS

230 FQU 231 EOUS 232 E3U

12/13/73 PAG6

1787 SUB 2115 SUB 3080 SUB

2856 CLZ *

898 STD 2861 CLZ



* FLIGHT PROGRAM 8--LM ACS
* LM ABORT ELECTRON

225

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

1J7LS

Jpjpy £Q

n. p j A R

PM

RMnnT

DFt 4ft

1J4

1J5

1 J6

VPY

2J4

2J^

2J6

5K18

VYO

VYOFS

2J7

2J7LS

231

228

229

1075

1084

232

889

NOT USFD

NOT USED

1572

893

W USEO

NOT USFD

1796

1497
2215

1958

900

901

FQU

EQU

EOU

CL7

CL7

FQI.J

srn *

r.LZ

STO *

Lnq

ri7
CLA

DVP

Stn

STQ

F»8 S03 4039
ICS ASSEMBLY

899 STO 2863 CLZ

1068 CLA * 1091 MPR

1095 MPR

1055 CLA 1077 CLZ

2858 CLZ *

1580 ADZ 1581 STO

2904 CLZ *

1509 ADZ 1510 STD

2907 CLZ

2909 CLZ

12/18/70 PAGF 143

1668 SUB 1669 175? CLA 19S3 CLA



* FLIGHT PROGRAM R--LM ACS FP8 S03 4039 12/18/70 t>AG
* LM ABORT ELECTRONICS ASSEMBLY

245

246

747

248

249

250

251

757

253

254

755

256

257

25R

259

261

?61

7K1

1J

6K<

XT

A31BO

A37SO

A33BO

TLOS

THFTAF

3K4

17J

4J

6J

TDEL

TP

3J

6K12

1717

7153

1262

1537

1023
1247

MOT USED

N'OT USFO

?53

711

2107

16°3

559

1564

1^48
1654

1565

1659

1081

SUB

CLA

CIA

STO

Srn * 1074 CLA * 1028 CLA * 1173 STO * 1177 MPR * 1214 MPR
CLA * 1248 MPP *

POU 1652 STO

STn 1692 CLA 1701 CLA 2169 CLA

CLA

SUB 1700 STO

SUB 211 8 CLZ

ADO

CLZ 1556 STO 1557 CLA 1551 CLZ 1563 STO 1556 CLA
SUB

STO 1653 CLA 1658 ADD

SUB

MDt?

* 1220 CLA *

1600 A 3 D
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280 A32T

281 A33T

297 DVX

293 DVY

294 DVZ

2°5 TA2

! 296 OAX

FLIGHT PROGRAM a—LM AGS FPB so3 4039
LM ABORT FLFrTROMTCS ASSFMRLY

MOT

12/18/70 "AGE

USFD

1P34 1944 CLA

1146 STn * 1151 SUB * 1322 CLA 1324 STO
2887 STH * 2972 ADZ * 2973 STO * 3074 CLA

284 RY

285 RZ

286 QL

287 FONS10

288 PCX

289 PCY

790 RCZ

1264

1325

287

1150

^OT USFD

NOT USFO

6̂ 9
3227

AOO

CLA

FQH

STn

CLA *

CLA
SUR

T265

1327

3151

3056

1568
3229

STO

STP

STO *

STO 1706 STO
DVP 3291 :LA

1785 STO
3391 DVP

1432 CLA 14^9 CLA * 2876 Sfl *

7471 M»P

3881 ClA

22P9

2130 SU8 2195 SUB

ADO * 908 CLA * 2303 CLZ * 2311 STO * 2464 MPR

2651 CLA

2645 CLA

4165 STO

2317 CLZ * 2320 STO * 2334 ADZ * 2336 STO * 2530 CLA *

2199 DVP



* FLIGHT PROGRAM 8 — L« AGS FP8 S03 4039 12/18/70 PAGF. 147
* LM ABORT ElECTPOMICS ASSFMBLY

297

298

290

300

301

302

303

304

305

306

307

308

309

310

311

312

313

DAY

OA7

r,n

vx

VY

V7_

MU8S12

vex

VCY

VC?

HOOT

vr.

VF

TAO

TIG

Alien

A17BO

2291

2793

1757
1800

1175
2960

1269

1331

721

1174

NC1T USED

NOT LISFD

1 P37

1048
3422

2113

2186

15*3

1022

NOT USED

ST"

STO

MP^

SUR *
ADD *

Ann

CLA

STO

CLA *

SUR

SUR
STP

STn

STO

CLA

Cl A *

1764
3453

13?8
2964

1770

1333

3058

1946

1744
3442

27.20

1560

1977

DVP 177? MP* 1775 MPR 1781 MpR 1798 CLA 1799 MP*
STO

CLA 1330 STH 1484 CLA * 1505 CLA * 2878 STD * 2883 ST3 *
CL7 * 2985 STD * 3063 CLA * 3100 CLA *

STO

STn

STO *

CLA 3106 STH 3111 CLA 3112 MPY

STD 1840 ST3 1339 MPY 1916 CLA 1921 DVP 2218 ST3
CLA 3445 MP* 3447 MPY

Cl?

STH 1716 CLA 2154 SU8 2271 ADO 2272 STO

STO * 2605 CLA *



* FLIGHT PROGRAM R — I_M AGS
* LM A80PT FLTtTROM

314

315

316

317

319

319

3?0

321

322

323

325

326

327

32S

329

3?0

331

A13BO

TA1

SO

DISC1C

QIHF.DA

OF! H

QLTFLF

voix

VD1Y

VD17

OFL6

SIC

Sll

$12

S13

514

Slc

NIT USFO

1 554

664
2010

974

319

2131

1474

635

636

637

?065

668
2141

963

62
4441

MHT USFO

2045

332

SUB

a z
CL7

CIA

EQU

^TH

STO

CL?

C! 7

CLZ

STQ

CL7 *
CLA

CLA

STO
sin

CLA

EQU

FP3 S03 4039 17/1B/70 PAGE 14B
ICS ASSFMBLY

15S9

77«

2056

1002

2116

214R

1491

642

2072

050
2210

719

2RS2

ADD

CLA
CLA

CLA

STO

Mpp

SUB

STO

CL7

ADD
CLA

CLA

CL7

171R SUB 3529 CLZ 3531 STO 3874 CLA 416R ST1

934 CLA 1008 CIA 1037 CIA 1050 CL7 1977 CLA
2064 STH 2076 STO

2491 STO 2^97 CLA

i'

2176 STO 2190 ADD

922 CLA * 924 $TO * 1119 CLA 1129 CLA *

1542 CLA 1627 SUB 1662 CLA 1735 CLA 2104 CLA

4248 CLA ^405 CLA 4419 STO ^413 S^D 4416 CLA

3000 :LA 3003 CL7



)
* FLIGHT PROGRAM 8 — LM AGS Ft>8 S03 4039 12/18/7
* LM ABORT ELECTRONICS ASSEMBLY

332

333

334

335

336

33?

338

339

340

341

342

343

344

345

347

348

343

&DPTS

S16

S17

VPX

VFY

VF7

RFPOT

VOX

VOY

VOZ

T

J

K

VH

VIX

VI Y

VI 7

88?

?144

1 *99

1590

N3T USED

MOT USED

1677

342
3674

343

344

574

1438

1451

3120

1137
?135

NOT USFD

MHT USFO

STH 1210 SUB

CLA 218? MPR

CL7

CLA * 2905 STO * 3Q10 CLA *

STO 1683 SUB 1686 ST^ 1747 CLA 2133 CLZ
SUB 2188 STO 2207 SUB 3383 STO 3439 CLA

FOU 1485 STO * 1591 STD * 2859 STO * 2882 CLZ *
CLA * 3675 MPR * 3778 CLA * 3786 CLA *

FOU

FOU

CLA * 576 STO * 1434 CLZ 1445 ADO

CLZ

CLZ

STH

STO * 1480 CLA * 1506 STO * 1575 CLZ * 1507 STO *
CIA * 7877 CLZ * 3057 CLZ * 3407 SUB * 3790 STO *

PAGE 149

2138 ADZ 2139 STO

3012 STO * 3671

1612 MPR * 1S2?



* FLIGHT
*

350

3M

35?

353

35*»

355

356

357

358

359

3*^

361

36?

363
1

364

365

366

367

V

TP

T

RR

TB

POOTM1

ponnT

looon

TI

DPOOUT

PDOUT

TCSM

^K25

2K18

28JI

28J2

?BJ3

2K20

PRC13PAM R — L^ AGS FPB S03 4039 12/1R/70 ^AG
LM A30RT FLFCTRONICS ASSEMBLY

3067

3308

353

1674

1598

3559

«B1

1273

558
3726

3553

?552

1599

1044

3331

1 631

1632

1633

3326

STO

SUB

FOU

sue
CLA

5UZ

CLA

CLA

CLA
CLA

ADD

CLZ

SUB

CLA

SUB

CLZ

CLZ

CL7

SUB

3115

3310

1655

1705

1656

3563

1169

716
3835

3561

3554

1602

1633

1643

1643

CLA

AD?

STn

CLA

CLA

STO

CLZ

ADD
STO

sin

STO

SUB

ADZ

ADZ

ADZ

3116 MP*

3311 STH 3313 SUB

3312 CLA

1786 STO

29U CLZ 3027 TLA 3052 STO

1179 AD7 1180 STO 1213 CLA

1440 STT 1^42 CLA 1660 STn 20R7 STn

3558 STO 3562 CLA 3576 CLA 3579 CLA

1657 SJB 3025 STO 3023 SUB 3030 CLA

1*39 STl 1728 CLA 1880 CLA 2204 STO

1644 STO 1724 CLA

1649 STO 1721 CLA 220« STO

150

2834

2213 CLA



368

363

370

371

372

37^

374

375

376

377

378

379

1 ^POi
1

381

3P?

383
1
384

385

*
*

AK26

OOF

6K4

6K2

V5X

V5Y

V5Z

TR4

TR6

TR5

VHA

2?J

23J

5K26

PAPT

VOX

VDV

V07

FMGHT PROGRAM 8 — L
LM ABORT £L

1047

871

1412

1409

375

376

377

568

580

1303

15Q5

1836

1682

1917

3350

643

NOT USED

MOT USED

M A
FCT

CLA

STO

Ct. A

CLA

FQM

FQU

FQU

Ann

CLA

STO

STO

CLA

CLA

SUB

STO

STO

AHS FP8 S03 403Q
FCTPHNJICS ASSEMBLY

12/18/70 PAGF 151

1973 CL7

1577 STO * 1584 SUB *

577 SUB * 581 STO M«8 STO *

1277 STO 1305 STO

1672 STO 2166 OVP 2203 SUB

1685 CLA

335? MPY

1120 SUB 1130 STO * 1894 CLA * 2919 SUB



FLIGHT

386

] 387
)

388 VSMGY

389 VSMG7

390 RAD^T

301 n<=LVGX

392 DFLVGY

3°3 DELVG7

3=54 17J

306 YQ3DOT

397 > » K 1 2

398 $507

399 0

400

401 OAZPFM

4n? f]

40^ WBX

L 1

NOT USED

NOT USED

USED

-LM AGS FP8 S03 4039
ELECTRONICS ASSEMBLY

641 CLA

9?6 AOO * 1895 STH *

1906 A07 1P07 STO

ion AH7 1912 STO

1571 CL7 1586 ADZ 1587 STO

$Tn * 1045 SUB

8/70 PAGE

STO

1750 CLA 2163 CLA 2187 CLA 2?36 CLA

1087 STH 1205 CLA 1209 CLZ

1756 CLA * 1771 MPR * 1803 ADZ * 1812 STQ * 2085 STO *

1791 CLA

1019 CLA

773 AD7
2324 STO *

AH7

R04 AH7

3180 ^TO

985 n A *

774 STO 796 A37
2331 ADZ * 2332 STO *

801 STH

805 STO

31.81 M^R 3201

797 STO 1996 ADZ. * 1997 STQ * 2323 AD? *

3213 3239 MPP 3251 3284 ADO



;
1

404

405

407

40B

40Q

4in

411

41?

413

414

41 5

415

417

41 R

419

4?0

421

*
*

WBY

W R ?

A K 1 *

Tf.1

TL1

6K6

5K20

TF2

TL2

? K 1 1

4K6

n s x A

O A Y A

HA 7 A

D l ^ C l

1 K 1 8

1K20

1K22

FLIGHT P R T G P A M a — L^ A
LH ABORT ELFCT

NOT LISFD

NOT USED

10B5 CI!B

2908 STH

2862 ^TCl

1271 CLA

17QQ LOO

2910 ^Tn

7864 STH

21 1 2 CLA

1678 SUB

pn?o CL7

1107 C( Z

1 1 1 0 Cl 7

Q53 C L A

7308 MPP

NOT USFP

NTT USF.D

12/1B/70 P A G E 153

3034 ADZ 303S STG

3037 ADZ 3038

IfiflO CLA

233S AHD * 7640 STO

1109 STP 2021 :LZ

1112 STO 2022 Cl 1.

CLA 9P6 CLA

3043 CLZ 3045 STO 3875 SUB

3042 STH 3878 CLA *

CLA *

2650 STH

2660 STD

1687 CLA ?40A



422 1K14

423 1K19

424 1K21

425 1K23

42S nsPS

4?7 1K1

42fl 1 K6

429 1K11

430 OOFL

431 1K3

432 IKft

433 IKn

434 HPF

435 A31S

436 A"*2S

437 A33S

439

439

FLIGHT PQOGCftM o — LM ftp,? FP* S03 4039
LM ABORT ELECTRONICS ASSEMBLY

12/13/7? PAGE 154

MOT

USED

NOT USED

MOT USED

MHT IJSFD

NOT USFD

MHT

NHT

772

STQ *

2866 CL7

2000

3548 CLZ 359P STO

2001 STD * 23?2

7620 MDQ 2627 VPR

2321 M?R *

?344 CL7 241^ CL* 2517 CLA

* 1093 STD * 1097 SLI7

2523 STG

1104 STO * 123B CLA

1675

SUB * IB16 CLA *



FLIGHT PROGRAM n — L1J< AGS F»8 S03 4039
I_M A^OPT ELFCTROMICS ASSEMBLY

12/18/70 PAGE 155

I 440 5K16
I

i 441 OLWN
I
i
j 44.? n^L32
i

443 6K8

i 4^q fKc

\
) 446 6K10

447 DSPFl

OE1 31

FLAGT

FL AG1

HEL2

449

450

451

452

453

454

455

456

457

45P

P!

6K1 •*

DVGXX

OVGXY

DVGX?

NOT USED

NOT USED

N^T USED

NOT

4222 CL7 4231 CLZ

10^2 ST0 2047 STO

1406 ftA *

n z

4?12 CLA

1975 ClZ

666 CLZ

2431 CLZ

1794 CLA

665 tL7

707 SUB

1086 DVP

173? STO * 1738 CLA *

2995 STO

4271 STO

4?40 STO

4246 CLA

?4«4 STO

2495 CLA

940 CLZ

710 ADD

4233 ST9

4239 CL?

4238 CLZ

4392

2502 srn

977 CLZ

21RI CLA

4414 CL7

1014 CLZ 2546 CLA 2549 STO CLZ

USED



ALIGHT PROGRAM 8 — LV AGS F°8 SO? 4039
LM AROPT FLECTRHNHCS ASSEMBLY

459

463 DEL71

461 ?J

46? DFI4?

463 HFL45

464 K55

465 MU3

466

467 5K17

j 468 MU6

!
463 1K37

471 M'JIO
I
j 47? 1KQ

473 1K30

474 7K17

47q MIJ19

476 4K?3

NOT USED

972 STQ

788 CLA
7500 CL7

7161 ADD

463 FOU

1077 CL?

1^51 nvp

466 FQU

17<>7 STO

648 CIZ

7006 SUB

720 ADD

3603 CLZ

104? SUB

7017 S'J«

3372 SUB

1774 *DZ

1.006 SUB

97fl STO

994 Cl A
2871 CLA

7669 STH

1074

1035 CL?

1000 :i. A
2916 CL**

650 STH

1041 CLA

3605 STO

2934 CLA

1005 CL4

1913 CLA

3607 CLA

1275 STD 1415 CL7

17/18/70

1117 CLA
3475 STT

1198 CLA 1988 CLA 7061 CLA

1415 CL7

3219 CL? 3315 CL7 3317

1818 SUB * 2084 CLA *

2927 CLZ

3610 CL7

2979 STH

4160 CLA

?cn5 STO 7937 CLZ



*
*

•

477

478

479

480

481

48?

483

484

485

486

487

488

489

4°0

4"!

49?

403

404

S623

1K4

1K24

1K26

1K?7

1K?8

1K?9

1K33

JK34

1K35

1K36

?K1

?K2

6J1

6J2

6J3

R13SF

snvx

FLIGHT PROGRAM 8 — LM AGS FP8 $03 4039
LM ABO^T FLFCTPONJICS ASSEMBLY

980 CLA

3560 MOO 3564 MPY

?689 SUB

2639 DVP

?647 MPV 2653 MPY

2643 DVP 7658 DVP

2668 SUB

1993 CLA

19Q8 CLA

2̂ 46 Sim

20 1 2 MPP

1 159 CLA 1821 CLA 7197

^124 MP<* 3140 MPR 3303

795 ^PP * 799 MPR * 803

NHT !JSpD

NOT USED

MHT USFD

790 CL7 * 792 STO * 201 1

12/18/70 PAGE

3376 CLA DVP 369S TLA

CLZ *



FLIGHT

sow

496 SnVT

I 497 «U7

7K?

500 R3SF

501 8 ? 3 R S F

50? 4K?

503 AK3

504 8??P$F

505 RACTSF

507 4K35

508 4K10

500 SltMLT"

510 WORDS

511 R 1 R S F

51? 4 K ? 1

MPT USFD

NOT USFD

USCD

N!OT IISFD

MOT USED

MOT USFD

NOT USF.D

P — L^ AGS FPB S03 4039
Fl FCTRCmCS ASSEMBLY

12/18/70 PAGF

CL7

1363

ADD

3443

CLA

SUB

1698 ST^

4397 STn

A434 SUR

2536 SUR

?005 SIP

1366 ADD

7016 CLA

1369 ADD 1?7? ADD

CLA

170?

4A-29 SUB

?5°0 ADD DVP



513 M2

i
\ 514 DTB
!
j 515 TD

I
\ 516 DLWNL
*
) 517 IIJ

5l« 2K4

519 KDT

520 BM13SF

521 B23SF

524 Pll

525 P12

526 P13

52Q P?l

529 P22

530 P?3

531 P24

532 P31

FLIGHT PROGRAM 8—L^ AT,S FP3 S03 4039
LM ABORT FLFCTPONICS ASSEMBLY

4162 DVP

4163 ADD

1054 STH

2032 STO

1697 CLA

3083 C1 A

MPR

12/18/70 159

1969 SUB

4236 SUB

2054 STO 4216 SUB

NOT USFD

NOT USFD

1337 CLA * 1339 STO * 1362 CLA
1410 STO 1467 CLA *

1364 STO 1392 CLA * 1394 STO * 1404 C.Z *

NOT USFn

NOT USFD

NOT USED

NOT USFD

NOT USED

MOT uscn

1 365 Ct.A 1367 STO 1411 STO

1340 CLA * 1342 STO * 1395 CLA * 1397 STD * 1405 CL7 * 1469 CLA *



FLIfiHT PROGRAM 8—LM AGS FPR S03 4039
LM ABORT FLFCTRONICS A S S F M B L Y

1 2 / 1 8 / 7 0 *>AGE 160

533

534

535

536

537

538

i 539
:
i 540

543

544

545

546

547

550

561

562

565

P3?

P33

P34

P41

P4?

P43

044

VRSH

TMID

SFLO

P«AXP

ORBPFT

OFfHSC

FX36P

PREX

RRFXl

**FX?

NOT USFD

1368

MOT USFD

NOT USFD

NHT USFD

NOT USFD

1371

84R
1^36
2^26

4177

845

NOT USED

1549

8?9

660

567

570

1433

CLA 1370 STO 1413 STO

CLA 1373 STO 1414 STH

STO* 849 CLAS P51 ST3$ 85? TSQ 861 STO* 862 TSO 1383 ST1$
TSO 1393 TSO 1396 TSO 1^59 5^0$ 1465 TSO 1468 TSO 1470 TSQ
STfn 2028 TSQ

CL7 4179 STO 4191 CLZ

SUB

CL&

STn 3533 STO 3535 CLZ 3538 STO

TSO

CLA 569 STO 1447 STH 1453 T&A

CIA 57? STO 1437 STT

STH 1448 CLA 1450 STn



) )

* FLIGHT PROGRAM 8 — LM AGS FP« S03 403^
* LM ABORT FLFCTpnvjICS ASSEMBLY

586

587

588

590

591

5Q2

50ft

598

60?

603

604

605

606

607

60«

612

613

614

D1AK1

OIAK2

6K8S

6K9S

6K10S

6K6S

CLAOO

RNO

TMCLA

TCITH

DLSTH

IC18P

831

n^DAB^

RP.O

F.XTT1

FXIT2

FXIT3

867

NOT USED

1229

1244

1249

1266

4050

2350

4180

4394

4734

2051

1971

.542

^Ml

23*0

?313

2342

ADD *

C I A 1385 CLA * 1389 STH A 1407 STH

MPY 1463 MPY

^PR

CLA 1272 STP

STH 4058 TRA

TSQ 2356 TSQ 2369 TSO 2379 TSQ
STr>$ 2522 STCH

ADD 4182 SUB

CLA

ADO

CLA

TLA 2029 CLA

CLA

CLA

T*A

T*A

TR A

i?/ia/7o 161

2386 TSO 2512 2514



FLIGHT PROGRAM 8—LM AGS FP8 S03 4039
M ABORT ELFCTRONICS ASSFMBLY

12/18/70 16?

615 FXIT4

61R FXTT7

619 EXIT8

620 FXITQ

'i 621 FX1T10
i
! 622 FXT-M1
i

! 623 EXTT12
1

624 F.XIT13

F.XTT14

627 FXITJ6

628 FXIT17

630 FXIT19

631 FXIT20

632 EXIT21

2390 T*A

2433 TSO

7434 TSO

4226 TRA

2460 TPA

24*5 TRA

2496 TMI

2^03 T^A

?554 TSO

2578 TRA

2600 TRA

2670 T°A

26R7 TPA

2690 TMI

2757 TOA

2782 TPA

7354 TMl

2R67 TSO

^478 TSO

TSQ

TMI

270S TRA



FLIGHT PROGRAM p—L** AGS
L'-l ARORT FLF.

633 FXFT22

634 025C

635 FXIT23

639 FX1T24

640 FX1T25

641 SlMFTr

645 FXIT26

646 FXTT27

647 FXIT28

648 STGCTR

652 FXTT29

: 653 n.ATAR
i
{ 654 FXIT30

j 655 FXFT31

6^6 FVIT3?

657 FXIT33

658 FXIT34

659 EXIT35

TRfl

673 Aon

2^30 TRA

2947 TV I

64 TPA

2Q4B T^A

30B2 TPA

2988 TRA

1007 T^l

3005 TRA

847 CLA

3026 TRA

306R TPA

31^2 TOA

31R6 TRA

3224 TRA

32*9 TOV

S03 4039
ASSEMBLV

12/18/70 PAGE 163

2938 TRA

670 TRA

2952 TRA

V328 TRA 3420 THV



660

661

66?

663

664

671

67?

673

677

678

679

680

681

682

683

684

685

686

*
*

FX

F.X

FX

EX

FX

FX

FX

FLIGHT

IT36

IT37

IT3P

IT39

JT40

T-41

!T42

FXTT43

IOAI

IORP

FX1T44

EX

FX

FX

FX

FX

EX

FX

IT45

1T46

TT47

IT4R

IT49

IT50

IT51

PROGRA^ 8 — LM
L^ ABORT ELFC

3397

3437

3454

3476

60

3539

3588

3606

7053

1053

3683

36Q6

4066

40R4

4107

4117

4144

4149

Tp

TR

TP

TR

TM

T*

IP

ft

CL

TR

TR

TP

TP

TP

TP

TP

TR

TRONT

A

A

A

A

I

A

A

A

A

A

A

A

A

A

A

A

ft

P8 $03 4
cs ASSFM

34̂ 6 TMI

3544 TRA

1968 CLA

4092 TPA

12/1R/70 PAGE 164

4133 TMI 4169



687

688

689

690

696

699

718

733

761

772

778

788

806

811

819

821

83,

836

* FLIGHT
*

PX,T,?

FXIT53

DLWMLC

AODMS

EX34P

THEF

TMIF1

SFTAB

ORRl IN

UBCOMP

MHOCK NOT

CA( I'M

CALIB2

OFDAF

OF/IT

CLFAPM

PPT

HFT

PROGRAM 8 — L^l AGS FP« S03 403<>
LH ABHPT ELECTRONICS ASSEMBLY

,?53

4436

2031

614

658

1630

675

6S3

786

613

USED

806

793

607

682

683

814

816

TRA 4398 TPA

TRA

CLA

TRfl

TPA

TM|

TMI 1983 TMI

CLA*

TMI

TRA

TIX *

TO A

TPA

TPA 8^5 TRA

TRAt 812 TMI

TMI

TMI

4415

2023

841

846

12/18/70 PAGE 165

T»

TRA

TMI?

87? T»A ?103

8S3 TMIt



* FLIGHT PROGRAM a — LM AGS FPR so3 4039
* LM ARHRT ELECTRONICS ASSFMRLY

12/18/70 166

845

R65

887

907

934

938

947

953

963

967

974

980

991

992

1030

1008

1015

1035

SFTEST

DtAT

DLOC

TVTG

SHFT1

7EPR

SHFT3

FNCOM1

TR

1R4

IR1

PSTF

SST1 NHT USFD

IR2

T*3

MHHE

MHOF-1

SHFT2

684

6R6

631

620

621

976

4̂4

942

937

1062

969

990

971

993

979

1033

625

TPA

TSO

TPA

TRA

TSQ
TMT

TMI

TMT

TMI

TRA

TMI

TIX *

TMI

TMI

TRA

TIX *

TSO

870 TTX$* 1088 TSQ$

89i TIXt*

029 TIX$*

622 TSO

995 TMI

958 TPA 962 T3A$ 1040 TRA

1036 TMI 1046 TMI$ 1049 TMI

1058 TMI$

1065 TRA 1070 TDV

999 TSQ$

1013 TMI

998 TMI 1004 TMI

1043 TMI 1051 TRA 1113



)

1052

10R4

1090

1107

1117

1123

1133

1150

1164

1171

1201

1205

1209

1213

1235

1237

123R

1274

* FLIGHT
#

RADCK

IR6

IP5

LUNALl

NAVIP

vovs

ALTUP

FLTR

HAD

FLTRA

PUPDAT NOT

FLT^D NOT

PATF NOT

FLTRF

FLTPH

RAMGE NOT

FLTRI

FLTRJ

PROGRAM 8 — LM AGS FPB S03 403
LM ABORT ELECTRONICS ASSEMRL

965 TM!

1073 TMT

1100 TIX *

626 TRA

606 T"A

645 TOft 1131 TTX$*

655 TRA 1154 TIX$*

1140 TMI

1278 CIA 1300 CLA

11 R9 TIX *

USFD

USED

USED

1223 TIX *

1208 T^i

USED

1?51 TIX *

1232 TPA

12/1B/70 PAGE 167

1357 CLA



FLIGHT PROGRAM *—LM AGS FPB S03 4039
LH ABORT ELECTRONICS A S S E M B L Y

12/18/70 PAGE 168

1288 031AO

CHAD

CAD

FLIRT*

&SHFT

PVSAP

PINIT

PAD

FLTRX

MX**

R3

P2

STFST

1473 LMOPB?

1479 ORBLM

1345

1383

1399

1403

1410

1417

1430

1435

1444

)3D6 CLA

1?RO CLA

1 196 CLA 1334 CLA

1203 TMI

1379 TQV

1387 T^v

1401 TMI

1194 CLA

1199 TMT

1?79 TSQ

1455 TRA

14-57 TPA

578 TMI$ 1456 TIX

1377 TSO 1381 TSQ

656 TRA

1486 TTX$*

1516 TIX * ,

140B TIXt*

1359 CLA

1236 TMI

1?81 TSQ

1344 T^A

1307 TSO

1402 TRA

1335 TSQ 1358 TSQ 1360 TSO

154? GM NOT USED



I * FLTGHT PROGRAM 8 — L-M ACS
* " M ABORT ELECTRO

15*>7 OXFP1 1545 TMJ

1567 nXFRlO NOT USED
I
1568

1573

1597

1604

1619

1635

1662

1701

1716

1720

17^4

1738

1747

1B03

1820

1833

DX10P

OXFRR5

ORBIT3 NOT USED

OXFP1?

VRUP1

OXFRA

OXFR14

ORBT2

xr»v

xnvi

XOV2

XOV3

05

GOLAW3

GOLAW4

STFEP NOT USFO

1

1

1

546

S92

615

625

1650

560

1691

1628

1

1

1

1

733

719

742

66?

8?0

2086

TP

TT

TI

TI

TI

TP

TM

A

X *

x$*

x$*

X

a

I

TM|

TI

TM

TT

TR

TT

*

$

t

x$*

I

X

A

X

*

*

TRA

ACS FP8 S03 4039 12/18/70 PAGE 169

717 TRA*

??12 THI

1876 TPA

1784 TIX$*



.
i
1843

1870

1876

1881

1893

1925

1926

1929

1940

1953

1968

1971

1975

1977

198*

200?

2023

2024

* FLIGHT
*

STFFR1

STFFR3

STFFP4

HlJTl

07

IDLE

OUT

OVFLT

HSP1

OSP2CP

EXFC7

FXFC?

FXFCM

FXFCMl

CAL NOT

INCMU7

EXFCA

NEVIDD

PROGRAM 8 — LM AG
LM ABORT ELFCTR

1835 TMI

1862 TMI

1737 TMI$

1928 TRA$

1745 T^A

633 TPAt

1881 TMI

1768 TSQ

671 TRA

672 TRA

1976 T"I

608 T^A

663 TPA

2050 TMI

USED

1987 TMT

1979 TMI

1974 TMI

12/18/TO 170

1838 TMI 1852 TIX«*

1892 TIX$*

1923 TlXt* ?H7 T'A

1811 TSQ 1850

830 TRA

1985 TMI

2035 TMI 2039

2055 TRA

2044 TRA

2018 TMI 2060 TMI 2071 TRA



2051

2056

20f6

2072

2078

2084

2087

2100

2104

2112

2118

2129

21B9

2193

2220

2229

2230

* FLIGHT
*

FXECM2

EXFC3

MAREE

FXEC6

FOAI1

LL?PnT

NORTON

RRT

EX33P

EX35

EX33PP

CSTCDH

CSI NOT

COM2

COM3

COM

7R17

6B17 NOT

PROGRAM 8 — t_ M ACS
l^ ABORT ELFCTPQN

1970

2037

2058

1981

628

IP 17

1551

818

657

659

697

2106

USED

2223

1710

2143

3858

USFD

TMJ

TMJ

TMT

TV|

TRA

TPA<

TRA$

TMI

TRA

TRA

TM1$

TMI

TRA

TM!S

TMI

CLA *

FP8 S03 40
TCS ASSEMR

2048 TMI*

2062 TMf

1819 TMf

1567 TSQ

661 TRA$

21L1 TMI

1712 TRA

12/18/70 171

1603 TSQ



*
*

FLIGHT PROGRAM 8—LM AGS FP8 SO^ 4039
It ABORT ELECTPONICS ASSEMBLY

12/18/70 172

2231 5B17

2232 4B17

2233 3B17

2234 2B17

2235 1 B 1 7

2236

2737 7B3

2233 5R3

2239 6B3

??40 134

2241 1B5

2243 1B9

4378

1187

3703

1276

58
17H7

2040
3370
4167
4403

Q38
7691
3206
3336
3655
3770
4161

7046

1543

1679

1436

1184

2340

599

SUB

CLA

ADD

CLA

SUB
SUB
SUB
SUB
SUB
SUB

CLA
LOQ
LOQ
I ̂ Q
LOQ
LDQ
I HQ

SUB

ADO

ADD

SUB

SUB

ADD

ADD

4355

1304

4346

1302

66
1731
204?
3572
4178
4417

949
7698
3215
3377
3693
3809

2853

7075

1875

3498

1354

SUB

CLA

MPR

CLA

ADD
CLA
SUB
ADD
ADD
SUB

CLA
LDQ
LDQ
LDQ
LDO
LDO

SUB

CLA

f^PY

ADD

CLA

4777

4363

3318

571
143?
749?
3530
4232
4432

1846
7745
3??8
3464
3699
3960

7142

2165

3598

2034

LOQ

A^D

SUB

AOD
SUB
A30
ADD
ADD
AID

LDO
LDO
LOQ
L03
LDQ
LDO

AOD

MPY

CLA

SUB

4360

4388

3741

575
1449
2730
3604
4297
4438

7700
3022
3736
3469
3704
3999

?.158

2325

4??.3

2472

DVP

CLA

SUB

ADD
ADO
ADO
ADD
SUB
SUB

LDO
LDO
LDQ
LOQ
LDQ
CLA

MPR

ADO

CLA

ADD

4348

649
1914
?928
3835
4799

2638
3031
3744
3569
3710
4061

2969

DVP

ADD
SUB
ADD
ADD
CLA

LOQ
LOQ
LDQ
LDQ
LDQ
CLA

ADD

4370

850
2004
3044
4076
4336

264?
3084
3253
35?3
3717
4072

ADD

ADD
ADO
ADD
ADD
AOD

LDQ
LDO
LDO
CLA
LDO
LDO

4389

1139
2036
3316
4153
4386

2657
3197
3300
3593
3754
4098

DVP

SJB
SJB
AOD
CLA
SJB

LOQ
LOO
LOQ
CLA
LOO
CLA



* FLIGHT PROGRAM s — LM AGS FPS S03 4039 12/13/70 PAGE 173
* L^ ABORT ELECTRONICS ASSEMBLY

7244

2245

2746

2247

2248

2249

2250

2751

225?

2253

2254

2255

2256

7257

2258

2259

1511

1812

1813

1814

8B17

SIXTH

7PIB3

1K25

3PID4

PID2

PI 04

K173

K177

K171

K170

PMAX

68

1059

7473

7748

3855

1770
4369

709
3894

NOT USED

2145

3901

3956

3911

3912

3914

2259

1841
3347

SUR

Ann

AOD

FOU

CLA

CLA

SUB
ADD

MPY

CLA

CLA

MpR

AOO

ADD

EOU

CLA
CLA

828

1125

4105

4258
4375

713
3898

3983

3921

4770

3916

1855
34^7

CLA 2748 ADD 3532 CLA

ADD 2539 ADD 7957 AOD

SUB 4108 ADD

CLA 4345 ADO 4354 ADD 4356 MPR 436* SUB 4368 WY
SU8 4378 ADD

SUB 7251 EOU 2787 MPR 2794 MPR 2801 MPR, 3021 CLA
SUB 3980 CLA

CLA

ADD 3925 ADD 3929 SUB

CLA

ADO 4257 LDD 4288 ADO 4334 ADD 4351 SUB 4352 SJB

ADD 1933 CLA 1961 CLA 2588 CLA 2752 CLA 3764 ADD
ADD 3452 CLA 3574 CLA 3690 ADO 3840 CLA 4155 CLA

7760 K183



FLIGHT PROGRAM 8—LM AGS FP8 S03 4039
LM ABORT ELFCTRONJICS ASSFMBLY

17/18/70 PAGE 174

j 2261 K18?
i
." 2767 K181
i
12263 K180
I
12264 SHDUM
i
12265 MS

2766 NMAX

2267 49B17

226P 10R17

2769 BCDl.

2770 TRMSFP

;2771 BACK

j 2277 T*OUT

{2273 CLAFR
i
2274 CLATFN

2275 T^ACHV

j 2276 STOCOM

u2277 DU«CLA

3967 Ann

3969 Ann

3972 AOn

Aon

693 Ann
?743 t.nn
4280 LHQ

1935 CLA

3608 SUB

2038 SUB

4073 OVP

2555 LOO

3484 CLA

4185 CLA

54 SUB

34«0 SUB

3514 ADD

1446 Ann

ADO

961 CLA
?994 CLA
4377 ADD

3349 CLA

4078 MPY

2608 CLA

3486 CLA

4396 CLA

2024 CLA

2275 E3U
3041 SUB
4391 CLA

2483 CIA
3474 CLA

2501 CLA
3581 CLA

2548 CLA
3832 SUB

2581 L3Q
4118 CLA

3500 ADD



FLIGHT PROGRAM 8—LM AGS FD8 S03 4039
M ABHPT ELFC.TROMICS A S S F M R L V

1?/18/70 PAGF

2281

22Q5

23on

2303

?317

2330

2342

2347

2390

2392

2419

242?

2423

7436

2463

2462

2485

2506

DELAY

132

FX1

DVS

GYCHM

Miai
FX3

care

FX4

DICOS

INTAS

ON01

SHFTl

COA71

FX8

nviMT

FX9

LRT

630

1217
3461

612

2312

780

714

695

1378

615

7416

2432

2511

7513

76 8

619

619

930

13RO

TRA 725 TRA 3609 TMI 3613 TRA

MPY 1546 ADD 2237 EQU 2276 EOU 2616 ADO 2777 CLA
Ann 3801 SUB 4251 SUB

TRA$

TTX *

TMI$ 784 TMf« 807 TRA* 138? CLA$ ?341 TfX *

M°y 1?15 DVP 1647 OVP 1647 OVP 1690 ADO 2191 MPR

TPA$

CLA^ 2515 TPA 2536 T»A

TRA$

TIX *

TtX * 7543 TPA$

CLA

CLA

TPA$ 7S4^ TRA$

TRAt

TRA 2477 TIX**

TRA*

CLA* 2345 TMI

31R3 AID



2517

25?9

253R

2539

2540

2546

2555

2556

2564

2578

2603

2613

2673

2687

2705

2742

2756

2760

* FLIGHT
*

HPC

HRC1

HRINT

RN02

SHFT2

AHF

AHE1

ATTEP&

FYFZ

FROUT

P.ST

1 UNAl

FDA!

FX16

FX17

FHAIL

SPULSF

NOC

PRHGPAM R — LM ACS
LM A3HPT ELECTRON

2343

?51R

?4?0

2519

25?l

651

623

1991

2610

624

991

946

952

627

?OR3

2675

2736

629

Tnv

TMI

TMJ

TLA

CLA

TRA

TPA

TSO

TRA

TRAS

TRA

TMI

TRA

TPA$

TPAS

TSQ

TMT

TRA

FP8 S03 403
ICS ASSEMBL

973 TRA

2547 TMI

1034 TRA

2685 TSO

2739 TRA*

2773 TIX«*

12/13/70 PAGE 176

1001

2270

1010 TMI

2594 TIX$*

2696 TSO 2703 TSQ 2715 TSO 2724 TSO



)
FLIGHT PROGRAM 8—LM AGS FP8 $03 4039

L^ ABORT ELECTRONICS ASSEMBLY
12/18/70 PAGE 177

2785

I 2791 12B4

281S 1B1
\
Ii

I 2839 ZNOC
i
I 284? TMUOC
I
I
285? Id

! 2869 [C2

] 2881 PVCOMP

'2891 IC3

2901 CS**PV

2916 NAV

2931 N&V1

2939 NAV2

2949

2953

2988 EX?8

USED

NOT USED

USED

NOT USED

1990

1805

765

4344

TSQ

MPY

CLA
EOU
SUB

2842

2239

1626
3132
4411

TSO

EOU

CLA 1699 CLA
SUB 3146 A01
CLA

1822 MPY 1920 MPY 2151 MDR
3446 ADO 3738 ADD 3768 S'JB

217? «OY
4164 ADD

78? T V i

605 T R A

?872 TMT

90? TSQ

1118 TM!

639 TRA

638 TR4

1132 T^A

647 TPA$

903 TRAt

3004 TSQ

?917 TMT

2926 TMI$

640 TRA

2986 T!X$*

NOT USED
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) )

* FLIGHT
*

3376

3397

3400

3441

3458

3480

3494

3502

3520

3529

3534

3548

3558

3576

3590

3599

3603

TBPAKE

PX36

IMPRK1

GDI AW

LUNA2

TMIT

GSFSR

WROLP

RETURN

TIVFA

FXFC

DSPLY

OSPLY1

DSPLY?

DSPLY3

DSPLY4

FXFC1

PROGRAM 8 — LM ACS FP9 S03 4039 12/18/70 PAGE 179
L'4 ABORT ELECTRONICS ASSEMBLY

860

2127

3419

??19

2041

3340

2733

3519

27

632

687
1493
?089
3159

1943

1^52

3557

1963

3551

644

AOD

TPA$

TTX *

TRA

TMI

DLY

TMI

TRA

TPA ?27i TPA

TPA 2996 TSO

TRA$ 688 TRAS 1133 TSO 1374 TSQ 1417 TSO 1441 TSO 1477 TSO
TSO 1533 TSO 1596 TSO 1661 TSQ 1715 TSO 18?9 TSO 1924 TS3
TSO 20<>l TSO 2128 TSO 2205 TSQ 2889 TSO 3046 TSO 3060 TSO
TSO 3220 TSO 3371 T*At 3372 TSO 3430 TSO

TRA

TRA

TPA$

TRA$

TRA

TRAt 676 TRA*



.
FLIGHT PROGRAM 8--LM ACS FP8 S03 4039

LM ABORT FLFCTRCmCS ASSEMBLY

3617

3*4,

3664

3670

3683

3696

3724

3730

3775

3793

3317

3821

3838

3840

3846

3858

3863

3873

CRSPPO

NHRMV

PRBPM

ORBPM1

EX44

EV45

FLPRD

FLPOOl

ELPRQ2

FLPR03

OPSO

OPS01

OPS02

DPSQ3

NORM

NQRM1

OPVMAG

OPTSB

1517

1101
3167

1487

3682

679

680

2090

3813

3791

3742

3864

3838

3831

3824

3865

3852

1156

2870

TSO 1519 TSQ

TSO 1518 TSO
TSO

TSQ 15^7 TSQ

TIX *

TP AS

TPA*

TSO 2873 TSQ

TO A

TIX *

TMI

TSO

TIX *

T<?A

TMI 3836 TMI

TSO 4002 TSO

TOV

TSO 1743 TSQ

TSO 3051 TSQ

1616 TSO

1593 TSQ

2865 TSQ

3053 TSQ

2217 TSQ

IP/18/70 PAGE 190

3014 TSQ 3187 TSQ

1617 TSQ 2096 TSQ 3015 TSQ 3077 TSQ

3020 TSQ

3158 TSO

3066 TSQ 3421 TSQ 3436



)
* FLIGHT PROGRAM 8 — LH ACS FP3 S03 4039 12/18/70 PAGE 181
* LM A30RT ELECTRONICS ASSEMBLY

3888

3895

390*.

3921

3936

3960

3983

39Q5

4012

4015

4024

4048

4059

406?

4066

407R

4085

FXIT

SICOF

SIC02

SIC01

ARCTAF

ARCT&l

ARCTA2

SQRTF

SQRT1

KSP

A9VEC

AOOUT

RHR

SOUT

FX46

OOUT

OCTO

883
4443

2788

1376

3904

705

3990

3053

1671
3144
^651

4019

4010

NOT USED

838

597

4154

681

^156

4065

TRA 1931 TRA 1936 TRA 2912 TR A 3525 TRA 4198 TRA 4439 T^T
TOV

TSO 2795 TSO 2802 TSO 3731 TSQ

CLAi 2274 EOU 3919 Tf X * 3924 TRA* 3928 TM!$ 3931 TRAS

TMI

TSO 1536 TSO 1651 TSO 3286 TSO 4043 TSO

TRA

TMI

TSQ 1857 TSO 1874 TSO 2202 TSQ 2617 TSQ 2683 TSQ 3119 TSQ
TSQ 3184 TSQ 3266 TSQ 3304 TSQ 338T TSQ 3424 TSQ 3462 TSO
TSQ 3684 TSQ 3702 TSQ 3868 TSO

TIX *

ADD

TRA 2102 TMI

T^ft

TRA
-

TRAt

TRA

TMI



* FLIGHT
*

4093

4118

4132

4144
I
4146

4153

4155

4160

4173

4191

4202

4223

4226

4246

42^0

4263

4263

RM£

NDTDO

DDTN

EX50

STDO

SNS

MAX

ATI

TME

TMIF2

PGNSOE

PGNSD2

PGMS01

TFST

1K7

1084

3*3

PROGRAM 8--L'4 ACS FP8 503 4039
LM ABOPT ELECTRONICS ASSEMBLY

83?

858

864

685

4131

4060

4077

P73

617

718

616

4229

618

19?5

23H6

61

722
2105

TMT 834 TMI$

TMI

TRA

T^AS

TRft 415? TRA

TMI

TOV

TIX *

TRA

TSO

TRA

TMT

TPA* 4213 TMI

TRA

SUR 2318 SUB

CLA 2238 FQU 4137 MPY

SUB 779 SUB 935 SU* 1183 MPR
SUR 3001 SUB 4406 S'JR 4440 CLA

12/18/70 PAGE 182

1350 MPR 1978 SUB 2063 CLA

43P2 IB3 563 781 SUB 783 SUR 735 SUB 943 SUB 945 SUB 1009 S'JB

J



)
* FLIGHT

*

4391

4400

441 S

44??

4437

4440

4443

4448

4443

4450

4451

4452

4453

4454

4455

SETFG

CKSUM

CHRFX

MPM<;()M

AC CUV

FRPDR

OVF1 W

DLRFG

DISCI!

DISC 21

DEDA

SIALH

COALO

SIREO

C08EO

PROGRAM 8 — I** ACS FPS S03 4039
LM ABPRT ELFCTP^MICS ASSEMBLY

1012
ia^9
4420

444?

4247

4404

4400

4292

4265
4313

4261
4384

4?nq

2490

2729

822
4112

?716

2725

2676

26R6

SUB 10?0 SUB 1190 L!n
CLA 19RO SUB 1982 SU3
TLA

TPA

TM T

TMI 4421 TRA$

ISO 4435 TM1S

ISO 4329 ISO 4332 TSQ

TOV 4268 TRA 4279 T3V
TTX * 4349 THV 4437 T^I

TSO 4272 TSQ 4276 TSO
TSQ 4^90 TSQ

INP

IMP 4174 INP 4206 INP

IMP

I^P 3482 INP 4054 3UT
INP 4123 INP 4140 INP

OUT

OUT

OUT

OUT

12/18/70 PAG£ 183

1202 ADO 1314 *^PY 1736 SJB 1763 ̂ ?Y
1984 SUB ?057 ADD 2184 ^PY 42^9 SJB

4339 TSQ 4387 TSQ

4287 TRA 4289 TMI 4290 TOV 4302 T")V
4444 TRA

4325 TSQ 4372 TSQ 4374 TSQ 4376 TSQ

4062 OUT 4079 OUT 4088 HUT 4102 IMP

)



FLIGHT PROGRAM 8—LM AGS FPS S03 4039
LV ABORT EIFCTRONICS ASSEMBLY

12/18/70 PAGE

4456 SIGAQ 2697 OUT

4457 CGGAO 2704 OUT

4458 FXO 2595 OUT

4459 FYO 2597 OUT

4460 F70 2599 OUT

4461 TM1D9 A1R4 OUT

4462 SHOUT 4055 HUT 4063 OUT

4463 SHIM 4094 OUT 4103 OUT

4080 OUT

4113 9JT

4089 OUT

4124 OUT 4136 OUT



FLIGHT PPHGRAM 8—1_M AGS FPR S03 4039
(_*! ABOPT ELECTRONICS ASSFMBLY

12/T8/70 PAGE 185

NO BAD CONSTANTS OR ILLEGAL CONDITIONS

HEADERS FLIGHT PROGRAM a—LM AGS FPS 503 4039
DECK LABEL=
CHECKSUM^377372002641

12/18/70

NO GO CARD FOUND



IETURN TH SYSTEM FROM

6325 LINES OF FXFC OUTPUT.

HMD OF JOB. ELAPSED JP^ TIMF= .00 MINUTES. 00.000



; 007462 LTMFS PRINTFD


