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FLIGHT PROGRAM LISTING - LM ACS FP6 SOS
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458.
459.
460.
461.
462.
463.
464.
465.
466.
467.

468.
46°.

47C.
471.
472.
473.
474.
475.
476.
477.
478.
479.
48C.
481.
482.

2J
DEL42
K55
MU3
6*9
MU6
3K4
MU8
MU10
1K9
1K3C
2K17
1K37
4K23
S623
1K4
1K24
1K26
1K27
1K28
1K29
1K33
1K34
1K35
1K36
?K1
2K2
#

*
*
Pll
P12
P13
P14
P21
P22
P23

DEC
OCT
OCT
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC.
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC

ELEMENT

DEC
DEC
DEC
DEC
DEC
DEC
DEC

1.997GB7
0
377777
0
.3029^-48-15
p, .

.17365B1
/i

r

3.817
150. B17
5.B17
15.B17
25.B17
OB3
.1BC
.87F-3B1
-.142357E3B8
.435F-1B-4
107.9378B7
.00 IB -4
.08B-3
.OCC02B-15
.25B7
-.66667F-3BO
.173189F15B48
.5774C387F-14B-47

S OF LM ST f iTE ERROR

OB3C
CB3C
OB2C
GB20
OB 30
0830
OB2G

COTAN OF DESIRED LOS AT ^PI
LUNAR ALINE COMPLETE FLAG.
S.F. FOF HOOT DISPLAY
P-I TFR COUNTER.
VAPIfiNCF OF RADAR ANGULl^ ERROR
STAGING COUNTER.
CENTRAL ANGLE LIMIT ON TPI
ULLAGE COUNTER.
MINOR CYCLE COUNTE»
ULLAGF COUNTER LIMIT.
GYPO CALIBRATE DURATION
NO OF P-ITEPATIQNS-3
ACCFL CAL DURATION
STAGING TIME DELAY
FX SELECTION IN G. S
DISPLAY INTERPOLATION
S I N G U L A R I T Y THRESHOLD
NEC INV OF ALIGN GAIN CONSTANT
ALIGN CONSTANT
ALIGN CONSTANT

LUN ALIGN STOP CRITERION
CALIBRATE GAIN.

ACCEL BIAS THRESHOLD
ACCFL CAL GAIN
GRAVITY CONST (LUNAR)
1 /2K1

C O V A P I A N C E M A T R I X

V A R I A N C E CF X-POS ERROR
C O V A R OF X AND Y POS ERROR
C O V £ ° OF X-POS AND X-VEL E°RQR
C O V A R OF X-POS AND Z-VFL E R R O R
C O V A R OF X AND Z PQS C RRGR
V A R I A N C E OF Z-POS ERRO«
C O V A R OF Z-POS AND X-VEL E S R Q R
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30
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31
31
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33
33
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35
35
36
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37
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33
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05
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05
04
05
C4
05
C4
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06
07
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07
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07
06
07
06
07
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07
06
07

06
07
lr

11
10
11
K
11
10
11
ln

FLIGH

0647
065C
0651
0652
0653
0654
0655
0656
0657
"66C
0661
0662
0663
0664
0665
0666
0667
067C
06^1

0672
0673
0674
0675

0676
0677
07"?0
07-n
07*2
07"3
n7 r4
0705
0706
1 7C7

771^

T P R O G R A M X— LM£GS FPX S03 015
LM ABOPT F

roCprr

c nccco
CPCCCr
ooccrr
c r>c rT
713513
012552
505075
r -0042
r - 2 r 0 C
:co i46
25717?
f ? 0 C "- (
O O O C 3 4
O P 6 2 0 C
020603
777716
240000
C 77776
10 C r?57
777616
542371
2 -«rc^ r

3 6 5 7 C 6
243656
125253
2 4 C O r f
13141 5
C 32756
032525
50 1 r O r 2
2C 1 fMO
(•?. C ("Of
22 T ^36

:L rC' rRONn

433.
484.
485.
486.
437.
488.
489.
490.
491.

492.
493.
4Q4.

495.
496.
497.
498.
499.

500.
5^1.
502.
503.
504.
5 r5.
5^6.
507.

5 "9.
510.
511.
512.
513.
514.
515.
516.
517.
f 18.
519.

:s A S S C M B

P24
P33
P34
P43
°44
4K2
4K3
6K5
4 K 2 5
4K34
4K35
4K5
SUMLIM
WQPDS
V Y 3 P S
4K21
M25B16
0TB
101
O L W N L
1K56
2K4
KDT

*
,1̂

RM13SF
323SF
B18SF
B13VSF
P 3 S F
B 2 3 C S F
R13SF
4DDMS

1
LY

DEC
DEC
DEC
DEC
DEC
DEC
OEC
DEC
DEC
DEC
DEC
DEC
OEC
DEC
DEC
DFC
DEC
DFC
QCT

ST0
OEC
DFC
DEC

DFDA

OEC
DEC
DEC
OEC
DFC
OEC
DEC
A X T

CLA
*46S
*ADD

GB20
OB1C
OB 1C
OB1C
OB1C
-.499286F-4B-12
.12464325F-8B-25
-.73BC
2. 1813
1.B7
.167
5 . 7 4 2 3 Q 5 C 6 B 2 3
Q

28
2CPB13
.26179938R2
-25.B16
1.25B1
C 77776
Ul + 15
-.532333^-78-14
-.173189C15B48
1.B1

CONVERSION SCALE FAC

.96^4953560

.64BC

.333333B"

.625BC

. :4971155BC

. 10533C45BO

. 10416666BC
2,1
T S1C,1

MS
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C O V A R OF Z-POS AND Z-VEL
V A R I A N C E O F X-VEL E R R O R
C O V A R OF X-VFL AND Z-VEL
C O V A P OF X-VEL AND Z-VEL
V A R I A N C E OF Z-VEL EPRQR
FACTOR IN TB COMP
FACTOR IN TB COMP
Y-PCSIMQN FILTER WEIGH*
ENG CUTOFF COMP
AT L O W c c LIMIT
ULLAGE THRESHOLD
NOMINAL BURNOUT ALTITUDE
LAST CELL FOR CHECKSUM

M A X V Y O O I S P L A Y A B L =

14

E R P Q P

E R R O R
ERROR

SC FAC T 03 FOR A T T E R R OUTPUT
CYCLE COUNT TQ SECONDS
1 SF.C •»- DFDA TIME B I A S
DOWNLINK ID1 COOE

NEC LUNAR RATP-RAD/20MS
( -2 .K2K1) B49
DELTA * /2 AT i

'OPS

.01 DFG/HR TO P A Q / 2 0 M S AT
IOC FT TO FT AT 23
.1 MIN TO SFC AT 13
.1 FPS T0 FPS AT 13
.01 DFG T0 PAD AT 3
.1 NMI TC FT ^T 23

.01 MIN T0 SEC AT 13

-13
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34
35
35
36
36
37
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30
30
31
31
32
32
33
33
34
34
35
35

36

36
37
37
30
30
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32
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34
34

11
1C
11
1C
11
1C
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

F L I G H T

0711
0712
0713
0714
C715
0716
0717
C72C
0721
0722
0723
0724
0725
0726
0727
073C
0731
0732
0733

0734

•"735
"736
0737
C74C
0741
C742
C743
0744
0745
0746
0747
^750
0751

D F O G P A M
L M £ B O R

42 1 0706
40 C 4143
C O C C 2 6
cocooo
c cor :-c
C ^ C C " C
C O C O " 0
OT145
n O O C 2 4
o cor 20
c r c r ^ c
CCC 034
C O C 0 6 2
^ ~ C C 6 4
O O C O C f
377363
3774C1
40 0 2614
C O C C 4 5

12 C C577

1C 0 0^52
20 r 0012
10 f r757
2C 0 m3
10 C 0^51
pr p C44?
24 C r306
40 f 2721
30 C C5?7
46 0 3621
4^ C 5615
22 C 037?
46 C 3611
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524.
525.
526.
527.
528.
529.
530.
531.
532.
533.
534.
535.
536.
537.
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539,
540.
541.
542.
543.
544.
545.
546.
547.
548.
549.
550,
551.
552.
553.
554.
555.
556.
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SFLC
sovx
SHVY
snvz
MU7
SFL1
S^L2
SFL3
TM!0
SFL8
SFL7
SCL4
DPDASC
DIAKl
rlIAK2
QPBPFT

SFL6
*
*
CX36P
*
*

= X34P

CX37

TIX
TRA
QC^

*OEC
*DEC
*OEC
*DBC
OCT

OCT

QCT

DEC
OCT
OCT
acT
DEC
*OCT

*OC"
^RA
OCT

STQ

STQ
CLA
STQ
CLA
STC
CLA
SUB
TRA
CLZ
TMI
-PA
ADD
TMI

*-3,l
-X3 + 1
COOC26
083
n

0
OB17
145
24
20
r-
34
62
64
r.

377363
3774C1
DX1CP
45

OFL1C
SAVC QUANTITIES
T/B COMPUTATIONS
V6Z
TS12
V6X
TS13
V6Y
TI
4J
DXF^l4-2
OEL1C
FX33PP+1
^X3^+ 1
VG
CX?5

DV SUM FOP ACCEL. CAL
(ADCR OF SDVX MUST END IN

C COUNTER

I D

NORTON IN O.I

LA-FR USE IN
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1C15
1016
1017
10 2C
1C21
1022
1C23
10?4
1025
1026
1C27
103"
1031
1C32
103?
1034
IC35
1036
1C 37
104"
1041
1C42
1C 43
1C44
1045
1C46
1C 47
105C
In51
1C52
1C53
1054
1055
1056
1057
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4n
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4?
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4 "
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72
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4^73
1153
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7455
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1422
1452
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4476
T635
1661
^645
?544
4743
4H47

1376
6254
3262
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r 4"4
^4C5
^4^6
C217
52f"5
5217
0473
^404
T470
6367
1676
5413

X - - L M A G S F P X 503 C151
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594.

595.
596.
597.
598.
599.

602.
603.
6Q4.
605.
606.
* 07.
60R.
609.
610.
611,
612.
613.
614.
615.
616.
617.
618.
619.
6?0.
621.
6?2,
623.
624.
625.
626.
627,
628.
629.
630.

#

*
" L L

C X I T 2
" X I ^ 3
C X! T 4
C X I T 5
C X I T 6
C X I ' 7
C X I T 8

C X I - K
E X I T H
C X I ' 1 2
C X I T 1 3
- X I - 1 4

C X I T 1 6

CXIT18

CX!T2C

CXT^22
25B17
rXIT23

C X I ~ 2 4
C X I ~ 2 5
S I N I ^ C

T P A

FXI
"XI

26

TRfi

TRA

TRA
TPA
TRA
~sc
TSQ
TRA
TRA
TSQ

TRA

TPA
TPA
TPA

DEC
CLZ
CLZ
CLZ
TPA
TRA
TRi
CLA
STH
STO
TPA
TRA
TPA

F S C A P E POINTS

UBCQMP
4DOMS

PGNSD1+5
C X8+1
TV^G

SOFT2
LUN^Ll

FDAI1
NOC

ASCEN T FNG ON

GAIN CHANGE

XDVS
=X27+1
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632.
633.
634.
635.
636.
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638.
63°.
640.
641.
642.
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645.
646.
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6-49.
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655 .
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666.
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PI DEC
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CXI""31 T P A
c X l - 3 2
FXI '33
C X I T 3 4 T R A
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1672
1673
1674
1675
1676
1677
1700
1701

1702
1703
1704
1705
1706
17^7
171°

1711
1712
1713
1714
1715

- PC

L

^6
3^
30
40
3n

5i
1^
3 '•
54
1^
4^

2 n

46
2*
24
56
4"
5"
20
22
54
32
1°
2C
1^
42
40
72

53
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24
46
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f

C
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r
r
r
r
C
r
L

0

r
c
C
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r
0
i
i
c
r
I
1
1
1
1
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1
C
C
c
0

; C A M x-'
A B O P * '

1503
C40C
C411
1467
C531
r 002
0531
"532
C1C2
^ 5 3 2
1467

r604

5175
"404
0470
0005
5166
T 0 0 2
r 120
^015
< ~ 0 0 6
r ^5r
r 0 5r'
r 404
C470
1677
5??3
6261

" A r 2
'273
4 C C 6
1723
r 2 2 3

~° L M A G S fc i c C T c n ^

1C3S.
1C3Q.
1C40.

K41.
1C42.
K43,
1C44.

1C45.
K46.
1C47.
1C4R.
1C49.
1C50.
If 51.
1C52.
H53.
1C54.
1C55.
1C 56.
K57.
1C58.
1C59.
1C60.
1C61.
1C62.
1C63.
1C64.
1C65.
1C66.
1 C67.
1C68.
K6°.
1C70.
1071.
If 72.
1C73.
1C74.

F P X S03 0151
H N T C S A S S E M B L Y

LUNfLl

TMI
C L Z
C L Z
T R f t
CLZ
L R S
ST
CL?

STO

T S O

A X T

CLA
SUB
TMI
CLA

^NCQMl+6
SO
Sll

DAYA
2
T t Y A

2
D A Z A
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N A V I G A T I O N
*
N^Vl P

XDVS

ri Aw L •-

TMI
CLA
sue
ALS
TpA
AX^
CLA
ADO
LRS
*oz
STC
CLA
STC
TI x
TP A

DEL21
NAV1
VD1X
VOX
5
5166
2,1
DVSX,1
1B1?
6
DOSX,1
DQSX,1
VD1X.1
vnxti
XDVS+lt 1
NAV4

- IS ON LUNA*

13
1/21VD1-VD)
TO HfiPQ NAV

A C C E L

7

2 , 1
25J
1817
FLTP
25J

5T

IF NO 25J ENTRY
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70
71
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72
73
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74
74
75
75
76
76
77
77
70
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71
71
72
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73
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74
74
75
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77
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F L I G H T pror; P A M x- - L M * G S F P X S03 C151
L M MORT < = L r C T p n N I C S A S S E M B L Y

1C
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
15
14
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14

15

1716
1717
1720
1721
1722

1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737
174C
1741
1742
1743
1744
1745
1746
1747
175C
1751
1752
1753
1754
1755
1756
1757

2?
10
C6
52
1"

2f
?4
10
10
42
72
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2C
54
C4
04
:4
i n

3"
5"
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r6
"4

1 "
20
24
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26
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2"
?6
26

r
c
1
r
1

1
1
1
1
1
c
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c
r
r
r-
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r

1

1
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o
1
1
1
1
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r
C
C
1
1
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T231
f 21 r

f 06^-
r o c i
^340

r 344
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0124
C ^ r 4
1712
6737
^317
C636
r "*^ i
•"210
C 2 1 n

r21°
r 2 2 3
"44^
r o ^ 2
r l ? 4
5"??
r317
f 3P"
^364
C36 n

^"•"130
f 3C3
con
rt+i*r
T4i'y
rn-6'~'
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75 ?0

1C75.
1C 76.
If 77.
1C78.
K79.
1C30.
1C81.
1C3?.
1083.
1084.
1C85.
1C86.
1C87.
1C88.
1C8Q.
1C90.
K91.
1C92.
1C9?,
1C94.
1C 95.
KQ6.
If 97.
K 9 P .
If QO.
1100,
l l n l .
1102,
1103.
1104.
1105.
11~6.
1107,
1 1^«.

1 1 "c.

11K.
1111.

A D D
STC
M P Y
L L S
STC

*
* R A N G E
*
PL'S C L f i

*sue
STC
STC
T I X
TSQ
STO
CLA
L R S
O V P
D V P
D V P
STO
C L Z
A X T

E L ~ C A C L A
ypY

D V P
STC
C L A
SUB
STP
M P P

4 L S
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STQ
C L f t
M P P
vpe

5J
0
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1
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1
0

R
P

25J
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3P
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A 3 1 B C , 1
1
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3B3
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1761
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1764
1765
1766
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1112.
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1114.
1115.
1116.
1117.
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1126.
1127.
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1129.
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1131.
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1133.
1134.
1135.
1136.
1137.
1138.
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1141.
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1147.
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ST0
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MPR
MPP
HPZ
STO
ISO
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STP
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U1X
U1Z
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25J
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2047
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2053
2054
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2057
2 C 6 C
2061
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0014
r 00 1
• r 646
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^ 01 2
40Tf t
"650
0650
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1140 .
1 1 50 .
1151.
1152.
1153.
1154.
1155.
1 156.
1157.
1 1 s«.

1160,
1161.
1162.
116?.
1164.
1165.
1 166.
1167.
116R.
1169.
1170.
1171.
1172.
1173.
1174.
1175.
1176.
1177.
11^8.
117Q.
l l R r .
1181.
11R2.

1184.
1135.

LPS
ADD
ion
ST
CL2
ADD
L»S
ion
STG
ST
CLA
LPS
ADD
ADD
S'C
CL->
LDQ
STQ
Srp
1XT

CLA
LPS
ADD
L«S
ADD
STG

LRS
ADD
LRS
ADD
sir
TIX
CLA
iDD
ADD
syo

5
1B17

Pll
PI!
P14
°23
6
=>12
P12
P21
n?4
5
1B17
P22
P22
'511
"S14
TS11
~S14
1,1
P33.1
5
"S10,
1
013,1

D13'1

5
TSl4f
1
D23,l
P23»l
PL^^C
'S12
1817
P33
P33

BY 3 2 » S C A L = B 3 C

B30

82^ 1 6 X R 2 4
MPY BY 1 6 , S C A L r A T B3C

B2C 3 2 X P 2 5
MPY BY 3 2 t S C A L = AT B3C
ADT 2**13

B3C
F X C H A N G F 'S l l f

T S14

P34 B1C
MPY BY 1 6 , S C A L 6
B15 16XB19
S C A L F AT BIC

B2C
P44 BIO

MPY BY 16,SCALE
B15 16X819
S C A L C A * B 2 C

B5 3 2 X B 1 C
ADD 2* * ( -7 )

B I C

AT B19

B19
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C4
C4
C5
05
C6
C6
07
C7
r .*•L \j
Cr
01
01
02
02
03
03
C4
C4
05
C5
06
06
07
C7
O1"
CO
Cl
Cl
C2
02
C3
03
04
04

FLTGH" OPQC

26
27
26
27
26
27
26
27
3r

31
3^
31
30
31
3-

31
3"
31
3C
31
3"
31
30
31
32
33
32
33
32
33
32
33
32
33

207"
2071
2072
2C73
?074
2C75
2076
2077
21"
21^1
2102
21"*3
2104
2105
2106
?1 "*7

2110
2111
2112
2113
2114
2115
2116
2117
212^
21?1
2122
2123
2124
2125
2126
2127
2130
2131

LM

?r o
2? r
5^0
22 r
1 " C
10 •"
2 "' r'
22 0
22 C
1 0 r

?: r
56 C
44 r
£~ -~

5" 1
3" 1
30 1
3" 1
42 1
? "• r.
10 :,
i" r
2" <*
l n 0
1 "* C
2" 0
1" r
2" r

6? r
24 0
46 0
3" C
?4 0
1" 0

£80CT

r?13
"016
r o r |

T651
0651
0652
"017
4Qr6
r653
0653
r417
r -T* 3
2K-6
?12^
"rr3
C64-

0644
C65C
?107

0457
C640
f 645
r 4C6
,'65-
"653
^ 274
-"147
r 5f 3

f--f^
4^06
2226
C5r?
»~441

C2?0

— t M f C C trpy C^I- f~ 3 J ^A OJ
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1186.
1187.
1188.
1189.
1190.
i t I •

119?.
1193.
1134.
1195.
1196.
1197.
1198.
119°.
12^0. P
1201.
1202.
120?.
1204.
12-n5.
12^6.
1207,
1208.
12°°.
1210.
1211.
1212.
1213. F
1214.
1215.
1216.
1?17. P
1218.
121^.
1220, *
1221. *
1222. *

C 1 5 1
A S S E M B L Y

CLA
ADD
LRS
ADD
STC
ST
CLA
ADO
ADD
STC
CLZ

*ALS
TOV
"Pi
AXT

CLZ
CLZ
CLZ
'IX
CLA
STC
STO
CLA
STO
STO
CLA
STO
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48$
SUR
TMI
CLZ
SUB
STG

"""S13
TS16
1
P34
D34
P43
TS17
1B17
P44
044
S17
3
P I N I T

FL T CD
3,1
"11,1
P21tl
P33,l
#-3,1
6K2
Pll
P22
6K4
P33
D44
29J
"1
17J
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FL^PH
17J
ROOTS
DELP1
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34
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FLTGH

2524
2525
2526
2527
253:
2531
2532
2533
2534
2535
2536
2537
254C
2541
2542
2543
2544
2545
2546
2547
255'
2551
2552
2553
2554
2555

2556
2557
2 5 60
2561
2562
2563
2564
2565

LM

1^ 1
20
K
42
72
72
72
30
30
c <*,

3r

10
26
22
lr

3C
56
1-"
2°
26
22
1?
42

72
1"
72

20
2">
46
22
62
46
2C
6^

1
1
i

C
f
r
r
C
1
1
1
1
r

c
1
r
i
i
i
r
r
i
r
r
c

r
r
r
C
C
p

r
c

J F A M Y — LWAGS FPX 503 C151
;Bnp- <=LFC

TRnNlCS ASSEMBLY

r^6n
(-T4

25^6
6373
6422
6371
r?T3
"" P̂ 4.

r?r2
r 0 1 C
C^34
r 134
^"OC4
i"OC4
C"14
rrri
CO 40
r!34
roec
r 00 3
(" 0 0 3
2536
70? 4
r 2T?

6261

C41"

752°-
2773
4^65
COPC
2577
r 410
r nrn

1483.
1414,

1485*
1416.
1487.
148P.
14fl9.

149r.
1491.
1492.
1403.

1494.
1495.
1496.
1497.
14QB.
1499.
150C.
1501.
1502.
15n5.
1504.
1505.
1506.
1507.
1508.
1 509.
151".
1511.
1512.
1513.
1514.
1515.
1516.
1517.
1518.

CLA
STO
TIX
-soTsc
TSQ
CLZ
CLZ
AXT

CLZ
S^C
Mpc
ADD
S^O
CLZ
^LS
STH
CLA
MPP
ADO
STP
TI X
TSC
STO
TSQ

#
* GUICAT
*
GM CLA

*ADD
-MI

*ADD
*ABS
TMI
CLA
COM

TS1C,1
uix.i
TS^»l
KINGK, 1
CRSPPD
NORMV
CRSPPD
TS3
TS4
2,1Tsir,i
V1X,1
A31tl
-S4
TS4
TS14, 1
1
W1X,1
431»1
UlXtl
-S3
'S3
*-12t 1
4PC-AF
XIcxrc

JCE WOOF: CHF-CK

SIC
3B3
XDV
2B3

DXFP1
SIC

C2/14/69 PAG? 41

we x ui = ui x -we

VI VF.CTOR TO TSB

VI

TS4 = VI DOT Z8 AT B2

TS3 = UI DOT ZB AT 82

END OF LFM ORB PAR BRANCH

FXTFPNAL DF.LTA V

TPI SFAPCH
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* L M ^ B O ^ T cLcf-p^j^ A S S F M R L Y

23 36 2566 46 r ?573 1519. TMI
23 37 2567 3^ C T 3 1 C 15?C. CLZ 'DEL TDFL=C
24 36 2570 2" C r?32 1521. CLA 0»RR C T =T*A DX10P
24 37 25?1 1"' r T157 1522. STO T S ^ X S"=T UP PF'UPN FROM NOPTQN
25 36 2572 4r r ? 5 6 2 1523. T R £ NCO T CN+5

1524. * C S I t C D H , OP TP1 = X E C U T C

25 37 25^3 2" C r 373 1525. CLA ~ I G COMPUTF TDEL FOR
26 36 2574 ?4 r T377 1526. SUB "41 CSIi CDH, OP TPI(S10=4)
26 37 2575 56 C r ^ r5 1527. A L S 5
27 36 2576 1 - r r 317 1528. STC TDFL
27 37 2577 2 r C i"31r 1529. T X F P 1 CL^ "H^L
3C 2C 26?C 54 C rnC5 153^, L^S 5
30 21 26^1 22 c ^377 1531. iDD -ai
31 2C 26C2 I T C T373 1532. STC TTG

31 21 2613 2r T -31-: 1533. CLA TOfL
32 2r ?6C4 2? C ^3^7 1534. ADD 6J

32 21 26"'5 1' C '311 1535. S^O TP - \^
33 2-~ 26^6 "• r ^31^ 1536. CLZ 'O^L LIMI

33 21 26^7 46 C 2611 1537. TMI *+?

342^ 261r 1 ̂  C r?ic 153B. ST "DFL

34 21 2611 3" C "4:7 1539, CLZ S7 ZCPP 57 WHFN NOT IN XDV

35 2^ 2612 ?" r ^31" 154rt. CL^ "^OFL

35 21 2613 72 ^ S ^ ^ ? 1541, O X F C 1 ^ TSC NCC^PN
36 2C 2614 1' r - "347 1542. H X 1 C P ST0 3*
36 21 2615 22 0 '"217 1543. 4DO 2K14
37 2C 2616 I" 0 "17C 1544. STC P
37 21 2617 3^ C ^477 1545. CLZ =iDr
30 22 262C 3n 0 " ? 6 3 1546. CLZ V?Y
30 23 2621 3r 1 ( ? 2 " 1547. O X F P C 5 CLZ = IX,1 R5 S
31 22 2 6 2 2 lr 1 C174 1546. STP P 5 X , 1
31 23 2623 3r 1 r4?r. 1549. CLZ V IX ,1
32 22 2 6 2 4 K 1 r r14 If5°. STQ 'S14,l
32 23 2 6 2 5 ln 1 (46: 1551. STC V 5 X . 1 V 5 S T O P =
33 22 2626 ?6 1 f " 5 4 1552. MP^ h C X , l
33 23 2627 56 C rA r l 1553. iLS 1 T0 13
34 22 263C 32 r ^ 2 6 3 1554. iDZ VPY VPY = V5 DDT WC
34 23 2631 17 C ^ 2 6 3 1555. S"H VPY
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CL TGh"• DC ; C & M x - -LM£GS

M w- PL^C^O

22
23
22
23
22
23
24
25
24

25
24
25
24
25
24

?5
24

2^
24
25
24

25
26
27
26
27
26
27
26
? f

26
27
26
27
?6
27

?6

2632
2633
2634

2635
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2637
264f

2641
2642
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2644

?645

2646
2647

265"
2651
2652
2 6 5 3 '
2654
2655

2*5*
2657

266"
26^1
2662

26*3
2 6 6 4

->665
2666
2667

26 7 "
2*71
2672
2673
:>674

267C

267£

3~
1 r

26
56

32
1C
2^
K
2;"
1"
4?
77

2"
1 r

7?

72
2T
24

2?
4^

24

72
•7 '
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24

K
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2"
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2*
3 7
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72
7?
•a -

1

1

1

C
c
r

1
1
1
1
1
r

r
r
r
r

f
.-

f

r
r
r
r

1
1
1
1

1
1
1
1
r

r

1

c

."••

r^i--
r -\ t ~
r 4^^
r : r i
r 477
^477

c?rr
r 2 C 4

f 4 2 "
r 424

2621
6422
r""13
T 4 6 3

f 261
6444
r 436
^445

' 31 A

2657

T445

3 5 5 ^
r " f i

"22"
^174
C4? r t

" "54
'-^'-4

r ^6 "
r " j •"
r 43^
- -1 <~ 1

' " ^ 3
2661
6 3"73
642?
C -"-^4

1556.
1557.
155R*
1559.
156C.
1561,
1562.
1563.
1564.
1565.
1566.
1567.
156P.
1569.
157C.
1571.
1572.
1573.
1574.

1575.
1576.
1 ?77.
1578.
157Q.

153"'.

1581.
1 532.
15*3.
1584.
1535.
1536,
\ 5«7.
15R«.
153°.
1 5 90 .
15=1,
1 5Q2.

S73 C151 C2/14 /69 PAGE 43

CLZ
STC
MPR
MS
aoz
STC
CLi
STG
CL5
STC
TJX
TSC

STC
TSC

CU
SUB
ion
TMI
SUB
TSC

CLi
SUP
STC
CLA

S'C

aoz
STH
Tix
TSC
TSG
CLZ

'S1C,1

U1X, 1
V5Xtl

1

PEX»1

R O X . l
V F X , 1
V O X . l

C S M

C 5 X , 1
V I X , 1
W C X , 1
"54,1
U 1 X , 1TSir f i
V I X , 1
'S3
'S3
DXFP13+1.1

ui STOPF
caooT =
TO 13

DOT Ul

CSM POS AND V£L FOR
CLL!PS^ P

4ND PPBIT

CSM

INC. TG DXFP

Ul DOT (PC-P5)

SCHF BOTH PX AND

4^ 24 FTR

"S4
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30
31
31
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32
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35
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35
34
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35
34
35
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35
34
35
34
35
36
37
36
37
36
37
36
37
36
37
36

37
36
37
36
37
20
21
2C
21
2n

2741
2742
2743
2744
2745
2746
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
3032
3003
3014

24
46
2C
40

20
24
46
20
10
20
10
20
26
22
1C
24
46
?*
4"

2^
24
46
2r
40
20
40

2r

56
46
20
24
46
20
10
50
2^

0
C
0
c
c
r
0
0
r
r
£
C
0
r

C
o
c
rt

r

C
r
c
r
C
r
0

r
0
0
0
0
C
c
c
1
1

0527
2745
0527
2751
0465
T423
2752
""465
f 4?3
0271
r 347
^227
0 3r3
0224
f 177
r 226
2764
C226
2770
'225
r 177
2771
)~2?5
374r

0177
3741

f 407

0003
3003
T614
4006
3014
7701
C407
COC2
C460

163r.
1631.
1632.
1633.
1634.
1635.
1636.
1637.
1638.
1639.
1640.
1641.
1642.
1643.
1644.
1645.
1646.
1647.
164*.
1649.
165C.
1651.
1652.
165?.
1654.
1655.
1656.
1657.
1658.
1659.
1660.
1661.
1662.
1663.
1664.
1665.
1666.

SUB
TMI
CL«
TRA
CLA
SUB

CLi
STO
CLA
ST0
CLA

ADD
STO
SUB

CLA
TP£

CLA
SUB
TMI
CLA
TRA
CLA
TRA

* EXTPN
xov CL£

*ALS
TMI
CL&
SUB
TMI
CLA
STO

XDV1 AXT
CLA

4K6
# + 3
4K6
#+5
23J
OFOCT

23J
PEDQT
P8
PF
4K10

7J
AL
QJ

9J3

#4-5

8J
5L
**3
6 J
OCH3
SL
CDH3-M

AL O^L'A
S7
3
XOV1
MUB
1B17
XDV2
183
S7
2,1
DVGXX,

LIMI T RFDOT BETWEEN
23J AND 4K6

L I M I T AL

8J ^ND 9J

AL IN

-IS FNGINr ON

U L L A G E DETECTEO SET $7

INPUT VEL TO G A I N
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3005
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3C07
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3C11
3012
3013
3014
3015
3016
3C17
3 C 2 0
3021
3022
30 ?3
3024
3325
3C?6
3 C 2 7
3^ 3-"
3031
3C32
3 C 3 3
3 r34
3 T 3 5
3036
3037
3C40

3041
3C42
3043
3044
3045
3C46
7 C47
3C50

24
10
l r

4?
72
10
40
50
2C
24
46
3 "
f.
43

2°
?6
1 1
2 ">
26
3?
1°
? "
26
34
56
10
47

40

2A

10
3^
2^
l r

?r
1 "
51"

1
1
1
1
r
C
C
1
C
r

0

1
1
0
r
i
i
o
1
1
1
."

1
1
0
1
1
0

0
0
C
0
C
0
f

1

"050
C004
r ^64
3004
6737
T370
3212
C102
T45 r

"526
3^23
^ 0 5 ?
^ ^ 6 4
?036
r 452
^ 0 6 0
005 n

r451
004"
rt^?0
f n 5 ^
r 45"
r ^ 3 4

T 350
C 0 0 1
r46^
3C15
3->r3

r 423
O O C 4
C n < ~ 5
^ 4 7 7
r r 1 i"
r 270
C p 1 1
r ->p i

F L C C - F O N ! C S A S S ^

1667.
166R.
166Q.
1670.
1671.
1672.
1673.
1674. X D V 2
1675.
1676.
1677.
1678.
16 7Q.
168C.
1681.
U82.
1683.
1684.
H85.
1686.
1687.
1688.
1689.
1690.
1691.
1692. X D V 2
1693.
1694.
1695. *
1696. 05
1697.
1698.
1699.
17^0.
1701.
1702.
17"3.

r - i 5 i

SUB
STO
STO
"*" I X
TSC
STO
~RA
AX-
CLA
SUB

C L Z
C L A
•^P5
CLi
MPR
STO
C L A
MPF
ADZ
S~G
CL?
MPP
SUZ
it S
ST0
TI X
T R A

C L A
STC

O O S X , 1
-54,1
V G X , 1
xnvi+i,i
DPV^^-G
VG
Q7
2,1
28J1
2K11

Q G S X , 1
V G X , 1
XDV2P
28J3
U 1 X , 1
D Q S X , 1
28J2
W 1 X , 1
T O S X t l
nosx, i
28J1
V l X f l
OSSX, 1
1
D V G X X ,1
xnv2* i t l
X C V 1

CFCP-
T S 4

C L Z
CLA
ST0
CLA

STC
A X™

C 2 / 1 4 / 6 9

A C C U M D E L T A V

VEL -0 G A I N MAG

IF IN -PI , DELV = VG
IF IN P X r DELTA V <=QUftL
FUNCTION CF 28J
Z E & C DOS V E C T O R

COMPONEN
13*1=14

T0 13
V E l _ C C I T Y TO GAIN

GUIDiNCF L A W
SE- FOP INDEXING

TS10
VYO

I t l



#
#

44
45
45
46
46
47
47
40
4C
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

FLIGHT PFQGP&M x — LMAGS
LM JBOP- =LCC-»0

25
24
25
24
25
24
25
26
27
26
27
26
27
26
27
26
27
26
27
26
27
26
27
30
31
30
31
30
31
3r
31
3C
31
30
31
30
31

3051
3052
3053
3054
3055
3056
3057
3060
3C61
3062
3063
3G64
3065
3066
3067
30?"
3071
3C72
3073
3C74
3C75
3076
3077
3no
3m
31"»2
31^3
31"'4
3105
3136
3107
3110
3111
3112
311?
3114
3115

44
?r

26
54
10
20
24
lr

r 6
04
34
10
3'"
72
10
2"
26
26
54
2?
26
56
10
20
54
32
26
22
lr

42
i:
ir

24
24
10
14
2r

0
1
c
C
0
1
1
o
c
c
0

c
0
0
1
0
1
r

0
1
G
0
0
1
o
0
r

1
1
1
0
n

0
C
c
0
c

3052
<~504
"357
C001
rOCl
r 004
C010
0^02
7701
0357
CO'"!
0000
r T?
3335
^554
40 20
0504
<~357
0001
C554
C357
0001
r ̂ 01
0"1«
or>Cl
roci
r357
r 21r

0014
3051
C347
r271
C231
023?
'n!4
0523
r506

1704.
1705.
17"6,
1707.
1708.
1709,
1710.
1711.
1712.
1713.
1714.
1715.
1716.
1717.
1718.
1719,
1720.
17?1.
1722.
1723.
1724.
1725.
1726.
1727.
17?8«
17?°.
173^.
1731.
1732.
1733.
1734.
1735.
1736.
1737.
1733.
1739.
174^.

SO3 C151
. iSSFMSLY

TOV

CLi
MPP
L^S
STO
CL&
SUB
STO
MPY

* O V P
suz
STO
C L Z

*+l
CD3DnT,l
^RQ
1
T S1
T S4,1
T S I C » I
"52
1B3
'BO
TS1
"SO
T S2

STO

MPP
MPP
LRS

STO

LRS
ADZ
MRP

APD

ST0
TIX
STO
ST0
SUB
SUB
STH
LDQ
CLA

SIXTH

P n 3 f
"RO

"PC
1
"SI
T S l C i l
1

"BO

"S14, l

Q5+8, l
o c

5J
16J
^S14
5K7C

02/14/69

-2
9-2 = 7
TQ p

1/2 AT 7
RFDO;'r OR ZERO

OP VYC

47

816
16-9=7
P PR YC2DCT
TEST FQP OVERFLOW
SIGK IF OVERFLOW

-2
-4
5
"0 6
+1/2 2^0" A" 6
15
T0 14

Tn 14

23

RF PP

23
SAVF FOP OPB1T

R A D I U S
ALT EP-.QP
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41

^2
42
43
43
44
44

45
45
46
46
47
47
5C
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
50
50
51
51
52

37

36
37
36
37
36
37
36
37
36
37
36
37

2'"
21
2"
21
2C
21
2r

21
2"
21
2"
?1
2C
21
2f
21
22
23
22
23
22

3!o3

3164
3165
3166
3167
317-
3171
3172
3173
3174
3175
3176
31^7
32^ C
3201
3207
3203
3204
3235
3206
32**7
3210
3211
3212
3213
3214
3215
3216
3217
322?
3221
3222
3223
32^4

72

tL

24

46

?o
24
46
20
i -

2"
4C
5T

44

2-
14
C 4

K
2r

72
lr

4?
26
10
2C
24
46
2°
24
46
23
24
46
50
20

r

"-
C
r

C
r
r
r

f
r
r

I
C
1
r
c
r
1
C
1
1
r
C
r
r

r
r

r
r
r

r
r

1
1

6

••

c
3

j"

«~

•a

261

233
337
176
464
367
176
77T[

r

4
-a
*•

3
/"

4
r

.•"

r
•3

T

3
r

r
rf

4
7

r

r
•a

0
4
•3

r
r

37~
f*. u *"

2C6
00 1
7<-r

554
OC7
n67
OC^1

554
335
0 1 r-
177
^ i o

"14
614

22°
37f
466
2?1
41~
OC6
264
OC2
°64

1778
1779
1780
1781
1 782
1733
1784
1785
1786
1787
178P
1789
179^
1791
1792
1793

1794
1795
1796
1797
1798
1799
leer
1801
1802
1803
1804
1805
1806
18^7
180R
ieo°
lBlr

1811
1812
1813
1814

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

TSQ
*
*
*
S~CFR CLA

SUB
"Ml
CL&
sue
TMI
CLA
$TO
CLA
TRfl

S^rrpj axT
?QV
CLA
LDC

*DVP
STO
CLA
TSG
STO
TIX
MPR

STO
07 CLA

SUB
TMI
CLA
SUB
TMT
CLA
sue
TMI
axT
CLA

c x^C

STFERING POUAT

21J
H
STFFP1
22J
HDO'
STFFC i
1B3 =1C24B13
VG
PMfX

*+q

1,1
* + l
t'D200T,l
Zc^0
d^
^SC
D 02DQT T 1
OVFLT

TS1C,1
S"F.cRl-t-lfl
TS1C
~S14
MU8
1B17
* + 4

VG
5K26
STFFR5
sir
1B17
STF^P2
2,1
VGX,1

COMMAND X - A X I S

PSIP=1

PSIP AND PSIY COMPS

PSIP OP Y A^ ZERO
TEST FOP OVERFLOW
SIGN IF OVERFLOW

PSIP OP PSIY AT 0

(PSIP)SQ AT 0
TEST IF F.NG ON

CONSTANT STFFRING IF

XBO Fpp EXT DELTA V



*
*

52
53
53
54
54
55
55
56
56
57
57
50
5P
51
51
52
52
53
53
54
54
55
55
56
56
57
57
5~
5'"
51
51
52
52
53
53
54
54

FLIGHT OF 5F AM X--LMf GS
LM / BQS~ rLcr""PQ

23
22
23
22
23
22
23
22
23
22
23
24
25
24
25
24
25
24
2K

24
25
?4

25
24

25
24

25
26
27
26
27
26

27
?6
27
26
27

?225
3226
3227
323n

3231
3232
3233
3234
3235
3276
3237
324T
3241
3242
3243
3244
3245
3246
3247
~l2c>r

3251
3252
3253
3254
325?
3256
3257
326'"
3261
3262
3263
3264
3265
3266
3267
327?
3271

r
C
1
4
3

1

3

5
2

A

4
J~

2
*"!

m

rt

T

i"1

26
3
1
2

2
"•
r>

26
3
1
2
2
3

1
4
K

2
i

f
5
2
1
4

-i

•*

"

f~

~>
"•

2
•"
r>

"•

6
2
7
"

2
72
L.

?
7

1

r
n

i.
r-

."
r
1
1
f
C
r
1
1
1
r
r
1
1
"*
c

1
1
r

r
1
i.
*
f
1
*
1
1
1
r
r
:~

r
:~

c

rA
-3

r
r

r

r
r
r
.'
r
-1"
*"
*•
r
*"

r

r
f

3
r
r
•"
r
r

•

-
1

(

7
A
r
f

^3^
37"
374
?24
"/r-"
"ri
rr ?

r-r-?
374
13"
T̂ ,-

!"ir"
374
14~
«r i
" /* i

?74

134
"r2
r^2
7?S

"r2
37"
26^
«r-

^"2
•'+7"1

474

25^
261
^72
-\3~

" I 4
" 14

^2 C 7123
i
?

i
i
1
1
1
1
i
i

1
1

P15
P16
P1T

818
fllQ
82^
821
B?2
R2^
824

m

•

.

.
,
.
.
.
*

.
1825.
1
1
1
1
1
i
i

1
1
1
1
1
1
!
i
i
1
1
1
i

1
1
1
1

8?6
B27
P?B
P2C

P3r

B31
832
P33
834
P35
836
837
838
63C

P4"
841
842
P43
B44
845
846
847
piB
P49

.

.

.
•

.

*

*

*

.

.
•

.
,
,

*

.

.
•

*

•

.

.
,
.

^ * r^l5 185-°.
••* C r All i 851.

CPX SC3
ON I C S

C151

f PY

DVP
STO
•MX

CLZ
C L Z
AX '
C L A
Mpc

A D Z
STO
C L A
MPF
A D Z
STC
C L A
MPP
A D Z
STC
T I X
A X T

CL^
ST0

181
VG
A 1180,
*-4,l

T S1
T S 2

2,1
Mieo,
M 1 , 1
"Sr

-Sr,

AIIBD,
-121,1
'SI
TSI
*^11BD,
i 3 1 , 1
'S2
T S ?
*-12,l
2,1
VG
^ r LVG

I

1

1

1

LLS

'IX
'SC

suz
STO
TSC

CLA

VDX,1
VSMQX ,1
*-&,!

'?14
'S14

'515
'Sll

C2/14/69

B14
RESULT AT BI

PAGF 50

COMPUTE V F L O C I T Y
GAINED COMPONENTS

'0 13

13

1 - I P S I P J S O



*
*

55
55
56
56
57
57
5C
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
5f
5"
51
51
52
52
53
53
54
f)L.

55
55
56
56
57

^LTGH' PPP{
LM

26
27
26
27
26
27
3C
31
3C
31
3/~

31
3r

31
3;"
31
3"
31
3r
31
3'̂
31
32
33
32
33
3?
^3
32
33
32
33
32
33
3?
33
3?

32^2
3273
3274
3275
3276
3277
33?r
33"!
3 302
3303
33^4
33^5
33"6
33"7

3310
3311
3312
3313
3314
3315
3316
3317
^32:
3321
3322
3323
3324
3325
3326
3327
3330
3331
3332
3333
3334
1335
37^6

62
24
46

2r'
46
?r

40

20
6^
1"
20
26
6"
32
72
ln

F r
20
26
1<"
2"
46
2r

26
32
l r

2"
26
39
lr

*+2
4C

2C
60
4°

44

2^

r
r
r
c
r
r
r
r
r
r
r
o
,••
0
c
c
1
0
1
r
r
r
^

1
c
i-

r
1
r
1
1
n
c
c
f

c
r

;pftM x — LM'GS

fcf.

r -?is
?3J"4
r^ll
'3C1
C015
33n3
r?15
r-^r^
f?ll
o Hi
r^ii
f "r i"
f ri4
^123
f "12
r T2
""1C
r n 6 :•
r^ri
"45"
3332
r^i2
^C34
r^r i
rpri
"?11
CO^C
C ""*!
: 374
3313
3231
r^^r^ro
?121
33^"
rr\r "

!852.
1853.
1854.
1855.
1856.
1857.
1858,
185°.
1860.
1861.
1862.
1P63.
1864.
1865.
1866.
1867.
1868.
1869.
I87r.
1871.
1B72.
1P73.
1P74,
1875.
1876,
1877.
1P78,
1879.
1880,
1831.
1882.
1883.
1834.
1835.
1886.
1887.
1PB8.

S03 r i 5 1 C2/14/69 PAGE 51
KS

&BS
SUB
TMI

CLfi
C0(^
sic
CLA

OM

T S C
STC

TQV
CLfl

S15
+ 3
S15

SI1
Sll
S11

S14

& X ~
CLA
MPF

CLA
TMI
CLA
MPR
ADZ
STO

MPq

A D Z
sir

2,1
'Slr

U 1 X , 1

28J1
oir
TS12
V1X,1
'SI
TS1

wix , i
TS i
MlBD.l

IF 28J1 NEGATIVE

TS12

OUT1+2



*
*

57
5T
5C
51
51
52

52
53
53
54
54
55
55

56
56
57
57
5C
5n

51
51
52
52
53
53
54

33
^4
35
"*4
35
34

35
34
3 5
34
35
34

°5

34

?5
34
35
36
37
36
37
36
37
36
37
36

FLIC-H

7337
7 1 4 .;
3341

3342
3343
3344

^345
3346
334T
335"
^351
3352
335?

33^4
3355
3256
3357
336'*^
3361
3^6?
^363
3364
3365
3366
3^67
33-7T

- op
L

4'"

4(-.

2'
4"
2,

4^

44
3 "
46
4"~

2:
1 r

PT

r4
4"

2".
54
53
12
67
" 4
44
41

?"*

32
4:

pr
M

r

r
--
r

C
r

-
•-
r

r
f
r

r

r

C
f
*•
r
^
-"
r
r
r
r
C
r

: c •". V

' Hn"

f 764
334^
4^1^

•>?4i
4-37

6-^64

?3^6
'567
?^51
6? 74
T 337
-r 2 1 4
• 3*7

„
f-3~t>
: ?7<*
r~2i
fr 2 1
""I"
r ̂ r./.

^665
?366
3367
4"^"
r ̂ i"
f- 34^

X — t

!y3°.
1 d 9 r .
1 P 91.
I P 9?.
189?.
1P94.
I P 95.

18?^ .

189Q.

! o ? 5 ,
1 c ") 6 .
1977.
1908.
1939,
mr.
1911 .
1912.

1^14.
1915.
1916.
1917.
191P.
1 9 1 0 .

192".

54 37 3371

1923.
1974.

1925.

3 " 1 5 1
. S S c v P L Y

C 2 / 1 4 / 6 9 PAGC 52

T M T

T QV
CLZ
T M I

CL*
STO

0 S ° 2 C

D V P

L«S
LLS
$TQ
iBS

*DVP

TQV

CLA
4DZ
T R A

-XI ' ^ITH COMPUTED VALU^

CL. O.F.

H,HDOT MGOE.
- I S I N I T I * L I Z E .
T0 COUN^FP C H E C K . ( H A R D I

H

oo\r

Q £rr
S I NC r
SHIFT 0

I S P N L Y
K 5 5
DS^LY l

VYC
17
17

DOES NOT NfFO
K55 IS AT hOFS'

2 AND THF ALT P
15 BITS LONG

OU

BE ZERO
L F F T
REGISTFP

•-DF-CSM PLANE VEL.
SET SIGN CF Q AND US?

UP 'IMF
SAVf SIGN

D S P L Y 3 - 1
VYC IN SIGN-MAGNITUDF
T0 C U T P U T . ( H A R O )

2. ( B R A N C H 5 C J

SFT NAV BPANCH



*
*

55
55
56
56
57
57
60
60
61
61
62
62
63
63
64
64
65
65
66
66
67
*7
60
60
61
61
62
62
63
63
64
64
65
65
66
66
67

36
37
36
37
36
37
20
21
20
21
2C
21
2C
21
20
21
20
21
2C
21
20
21
22
23
22
23
22
23
22
23
22
23
22
23
22
23
22

FLIGH

3372
3373
3374
3375
3376
3377

3400
3401
3402
3403
3404
3405
3406
3407
3410
3411
3412
3413
3414
3415
3416
3417
3420
3421
3422
3423
3424
3425
3426
3427
3430
3431
3432
3433
3434
3435
3436

T PROG CAM X — LMAGS f
I

10
72
30
46
3r

46
20
24
46
24
46
24
46
24
46
22
46

2A

46
72
72
50
20
r'6
52
32
10
20
26
32
10

42
3 0
22
1C
24
62

.H

0
r
C
C
n

0

C
0
0

c
p

r

C
r
0
0
0
C
c
0
r
1
C
1
0
1
1
0
1
1
1
1
0
c
c
0
0

fBnD^ '

0063
1132
0455
?461
0571
3533
0400
7520
3453
7701
3536
7701
4047
7701
?453
?427
^432
*"604
3416
4772
A451
0002
r632
*~^70
rciA
r. 510
C510
r633
007A

T544
T544
34?̂
0717
4006
0717
0621
OOCO

^r^pn^

1926.
1927.
1928,
1929.
193r.
1931.
19?2.
1933.
1934.
1935.
1936.
1937.
193P.
!939.
1940.
1941.
1942.
1943.
1944.
1945.
1946.
1947.
1°48.
1949.
195C.
1951.
1Q52.
1953.
1954.
1955.
1956.
1957.
1958.
1959.
1960.
1961,
1962.

503 C151 C2/14 /69 PAGE 53

INC*U7

STG
TSC
CLZ
TMI
CLZ
TM Tr w |

CLA
SUB
TM T' ™ 1

SUB
-MT
SUB
TMI
SUB
TMI
ADD
TMI
CL*
TMI
T S C

BRANCH
TMI = I
DDF
N cwnO
IDPF
c Y cr M ?^ A *7L'vl/

S^
3B3
r Y err f-t; A *•(_ C.

183
± X E C 6
183
DELAY
1B3
= x=C£
783
INCMU7
DEL21
* + 2
F A D I C S

4XT
CLA
MPY
LLS
ADZ
STO
CLA
VjpP
ADZ
STO
TIX
CLZ
ADD
STO
sue
ABS

2,1
1K33
CX,1
12

DAXFEM,1
1K34
CX,1
1K1,1
1KU1
*-9,l
MU7
1817
MU7
1K37

DEDA FLAG.

TFST IF DOWNLINK D A T A
HAS BCCN FECEIVED

SC-3(-!S 1NFP. RFF)

SO-4<-!S IMU ALIGN)

SO-51-IS LUN ALIGN)

SC-6(-IS CiSp ALIGN)
50*1
S0=7
C A L ! B S f i - F MODE

I M U D I - C O
ITUDE

-3+2-12=-13

-13
-15
2

G Y P O BI f iS AT -13

INCP. COUNTER

ftCCFL. CAL. DURATION



r\
jr

^
.p

- 
LT

I 
.p

- 
i_

n 
-P

- 
01

 
.p

- 
<J

1 
4>

 
U

J

i>
) 

r\
j 

>—
 i
 o

 
~-

j 
t>

 >
oi

p-
 

p**
 f

\>
 -

p*
 f

\j 
,p-

 
f\

j
> 

O
^ 

-f
* 

<T
* 

-P
* 

0s 
-P

*

•-
^ 

,—
^ 

, •
} 

,--
> 

"5
 

c'3
 
^

•>
J 

'U
 

P-
 

O
" 

P-
 
*i

J 
P-

*i
 0

1 
' 3

 r
- 

• 3
 u

J 
; >

l̂ 
-> 

-» 
01

 o
 ~

g 
.p-

,T
 

-P
- 

l>
 

^P
- 

Cf
* 

C7
» 

i—

-O
 

D
 -

-A
 

O
 
f 

<-O
 
O

O
 

iJ
 -

O
 '•

Q
 

O
 

-J3
 

^O
O

 '
.n

 -
J 

J-
 0

1 
4>

 
jJ

p
-
U

J
^

l^
^

O
^

^
^

l/
l^

u
l^

J
lJ

r
J

^
C

^
'-

'^
f
•
^

J
J

^
o

^
-
-
''

^
-
s

J
C

^
U

l-
P

•
U

J
f
^

J
^

-
•
O

-
J
 

C
T I

4
>

-l
\j
 

f-
r
o

r
\j

f—
 'P

ij
-
^

jf
s

jf
—

 •
l\

jr
''

O
^

-
f—

 « 
p

v
tj

ji
,i

J
u

J
'j

J
-
P

i'
X

)
r
x

j-
p

-
f—

 •
U

J
P

o
i>

J
1
J

i-
fv

f>

C
r- 

-t
- 

O
 ^

- 
J

O
 
i

 
l\
J
 O

 
..">

 f
\J

 
3

 
,>
 ;

\j
 •

 J
 
j
 
. 
j

 
.1
 
"l

 \
f-

 
-P

- 
. i

 
ro

 
"_3

 
ro

 O
* 

O
 
D

 O
* 

O
 

U
r-

 
T

)

D
i.*

j 
t-

 i
iJ

 4
> 

~»
 

~t 
f-

 '
U
 
"i

 
%

 
~>

 
(s

 
">

 
~*

 
p-
 
1
 ^

 o
 

o
 

'*
j 
'")

 
")

 i
xj
 o

 f
"!

 
~i

 -
">
 ^

 -
.jj

 •
")

 
**

 
-n

U
l 

O
 

-j
J

 
*' 

3
 
W

 
">

 
O

 
-P

- 
U

J 
'."

) 
U

J 
O

 
• 

J 
3

v
J

U
lO

1
^

J
l-

P
-
-
P

-
O

1
-
J

-
P

1
U

lO
ia

*
^

lr
"
3

*
'-

-
>

 
D

D
K

>
*—
 ' 

O
 

-4
 >

— '
 (
.jJ

 O
 i

—
 • 
'j
i 

f\
j 

r\
j 

itJ
 j
-

 I
NJ

 r
\>

 
p^

 
L*

J 
i>

j 
u
j 
i

 0
1
 i-
* 

H-
- 

j«
. 

4^
 
f*
 i
jj

 »
— •

 -
"̂

 -
P*

 
o
 

O
S

.•
J

C
J

s
tJ

't
>

)i
jJ

U
J

K
>

—
 jo

-
r
o

o
j*

ji
r
\)

o
j 

-j
ro

f—
 •.

">
 

_>
V

>
J-

N
J-

-J
[\

J 
,3

._
3

u
i^

r\
J

-J
 

-3
 

o 4 
X 1

n
 i

r-
 r
-

iO
 J

l 
~O

 
-O

 
O

 
-O

 
-Q

 
•£

) 
-O

 
-O

 
-D

 
O

 
<f

) 
0 

'.n
 

'J3
 

,0
 

vO
 

vO
 

-J3
 

J3
 J

) 
*O

 *
6

 J
!) 

"-0
 

iO
 

"O
 

>O
 

>O
 

O
 1

>
•

^
-
D

O
O

O
'D

J
O

j3
iJ

O
O

O
O

i-
J

U
o

J
v

"
O

-
-
J

^
J

^
J

-
J

-
^

J
-
-
J

'-
J

-
-
J

-
J

-
J

C
?

'O
s
C

r
'C

?
l
(
J

1
O

v
O

^ 
i
d

r*
J 

•—
 * 

T
o

o
u

^
jr

r
o

i-
T

^
jJ

l'
O

'—
 • 

J
O

-
J

J
—

 ji
js

o
i^

iv
*J

r-
O

'—
 • 

3
-D

C
o

-j
O

'o
i-

P
't

w
 

u
»

/>

^
 -

n
—

• 
a

0
 x L

rt
Z

 
.T

l 
1-

- 
'
j

ii
 

X
 

t/
i 

u>
>~

 
" L

l 
v
i

1 j
 

•"
! 

• n
 ~

>
o

r
*
 

3
 »

-•

^ 
H 

t/
i 

-t 
1,0
 

i
-<

 <
/» 

-* 
i/>

 n
 

1/1
 o

 
|t

~>
i/

>j
>{

~>
—

^ 
o

n
 t

\J
,-

j

n 
—

 
n 

i—
 

,T
 
;j:

 u
s 

-j;
x

 
C

D
 

x
 

ct
 

;-j
 

a
 

n
 

(
-n

 *
—•

 
n

 
o

 1
/1

 
>•

r
i 
-j

 —
i 

\ 
2

i>
J 

f 
r~

i

n 
"n

 
, n

 
n

s:
 

sr
 

s:
r
j 

O
 

•">

i/>
 

(/>
 

-s£ c> o (/I »-
-

u»

•—
o
 

it
 t

/T
 o

 
n
 "
i 

r~
 !

••
x

 
H
 n

 
x
 

x
 

"-
 
T

S

•D
 

o
 

o
 m

 
<y»

 
n

n
 

-r
t 

n
o

 
-\ ̂

••
3 

O
 

O
 C

 
O

 
0

-1
 

r*
 

r>
 

-n
n

 
< 

'"H
 

S
O

 
["
?
 

1>
 
C

 
."

^
 

!*
 

C!
3 

2
J

 
C

_
t 

--?
 t

o
 

'p
 :

_T
rp

 
r^

 
T>

 
-^ 

f
 

T
,

r)
 

.
 

T
O

t-
 

L
n

 
X

i 
O

 O
,2

 
t/
i  

:n
 

n
 x

o
 

•
 

o
 o

m
 

1̂
" 

^
~ ff
l

-n
 

o
O

 
J>

o
 

^ ^*
•~

3 rn o i»

^ 
-<

 
x t^
j n T5 n u r* i—
 i

o 3? S
.

m Ĥ
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1066
0416
f on
77P1

FLCCTPONICS ASSP

2111.
2112.
2113.
2114.
?115.
2116.
2117. *
2118.
2119,
2120.
2121.
2122.
2123,
2124.
2125.
2126.
2127.
212B,
2129.
2130.
2131.
2132.
2133.
2134.
2135.
2116.
2137.
2138.
2139.
2140.
2141.
2142.
2143.
2144.
2145.
2146.
2147.

151
MBLY

CLA
SUB
ALS
MPR
ADD
MPP

sue
ADD
STO
CLA
SUB
STO
MPY
DVP
SUB
STO
CLA
LRS
ADD
MPY
DVP
STO
MpP

STO
SUB
MPP
LRS
STO
CLA
MPR
ADD
STO
CLA
MPF
SUB
MPY

1J
TIG
3
NF
TS2
6B3

TS5
2J
TS7
PADOT

PFDOT

TS5
184
VHA
^52
TS1C
TupTA

3
Tsir
1B1
TS7
*S11
IF
DFLH
DFLRP
NE
1
TS4
TS11
TS1
TS2
TS1
DI
S16
TSI
183

02/14/69 PAG<=

=1.581

NE( 1J--IG) AT 86

3 /2 (NF) (1J -T1GJ+
3 / 2 1 A M D E L H / A E )

B A T 87

CDMP. OF VPO

4 ( P A D O T - R E D O T J / V H A B6

ACC = C *T B7
C/B RP

OELH 923
L!TTLE DELTA R
TO B14
B13 (DIVIDE BY 4)
HORIZ COMP. OF VPO
C/B = OFLH/AE 80
A(DCLH/AM 86

TO B9

)



*
*

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

•a -a

37
33
32
33
32
33
32
33
37
33
34
35
34
35
34
35
34
35
34
35
34
35
34
35
34
35
36
37
36
37
7 6
37
36
•a 7
36
37

F L I G H -

3725
37?6
2777

373^
3731
3732
3733
3734
3735
3736
3737
374^
3741
3742
3743
3744

3745
3746
3747
375n

3^51
3752
3753
3754
3755
3756
3757
376"
3761
3762
3763
3764
3765
3766
3767
377--
3-771

P R P G
L M

~ 4 "
1~ r

-a ^ £

72 r

ic r
?? c
i* c
20 C
2 2 0
26 ^
2? r
i - r
76 C
1" r
2 0 0
24 '.
22 ?
r 6 ~
54 0
f 4 ^
7 ? r
24 «

l r C
72 C
7 r 0
74 r

1 ** ^.
1 "*, p-

2-" C
^ ^ f

46 r
2 ^ ^

1 **l ^

2 - j ^
1 ^ r"

77 C
: " ^

C A M X I

,'RPP- =1

r-77
^37?
•"OC6
6737
r371
C4?7
^"423
C314
r 4-^2 .
4126
r j 7 3
"177
^347
r ^r 7

r 177
^3^7
^177
i"636
r^"!
r ^-7

7173
"463
^45-
6 2 6 1
,-477

T 4 7 3
T457

f !" "5

^41^

' r r ~>

2773
'45-~
r ^"4
:" 2 7 ~
r ""A,
6737
- ^7^

. Mfl GS

. ^ C ^ R O

2143.
2149.
215C.
2151,
2152.
2153.
2154.
2155.
2156.
7157.
215f t .
7159.
71 6n.
2161.
2162.
7163.
2164.
2165.
2166,
2167.
7168,
2169.
7 1 7r .
2171.
7172.
2173.
2174.
7175.
2176.
2177.
21?fl .
2179.
2 1 s:. .
2131.
7187.
71 93*
7194.

FPX S03 C 1 5 1
NKS 4 S S F M R L Y

C2 /14 /69 PAGE 59

CDH2

CDH3

DVP
STO
CLZ
TSQ
STO
CLA
sro
CLA
ADD
MPR
ADO

Mpp

CLA
SUB
ADD
MPY

LRS
DVPTsc
SUB
STQ
TSQ
CLA
SUE
STO
STO
CLA
COM

CLA

CLA
STG
TSQ

DPVMAG
VPO
P-ADOT

VPO
VFL-T0-BF-GAINED AT COH

DELPP
DELH
M181

AL
PF

AL
2K1
1
*S7

VHA
2BJ1

PFOOT
2BJ3
"S4+1
sir

xnv
28J1
TS4
we
-$4+2

D'LTA R

-.5BC = -1B1

2BJ1 = VHP - VHA

VG



*
*

75
75
76
76
77

77

CO
00
01
01
02
02
03
03

04
04
05
C5
06
06
07
07

0^
00

01
01
02

36
37
36
37
36

37

40
41
4n

41
40
41
40
41

40
41
40
41
40
41
40
41

42
43

42
43
42

F L I G H

3772
3773
3774
3775
3776

377?

4-riO
4001
4002
4C"3
40^4
4005
4006
4C07

4010
4011
4012
4013
4014
4015
4016
4017

4C2C
4021

4 C 2 2
4023
4024

'T P R O G R A M x-
I M *BOQT

4H 0 6136
30 0 C372
22 0 T373
10 0 0373
4^ 0 3734

4900
o o e c ~ 7
C C 0 0 0 6
0000*5
C000"4
C O C O C 3
c ° c r " ?
r 0 0 0 ̂  1
COCTT

4365
7512
500"

0200^0
0100*0
00400C
OOC4T
000 ICO
0 0004r

OOCr-2^
OCCC1C

4017
2 5 2 5 2 5
311C4C

4021
113314
C 6 2 2 1 C
C31104

- L ^ A G S FPX 503 C15
CL C C^ONK

2185.
2186.
2187.
218«.
2189.
219C,
2191.
2192.
2193.

2194.
2195.
2196.
2197.
2198.
219Q.
22-T.
2201.
2202.
2273.
2204.
2205.
2206,
2237.
2208.
2209.
2210.
2211.
2212,
2213.
2214.
2215.
2216.
2217.
2218.
2219,
2220.

IS ^ S S E M R

CPH

*
*
*
*

7B17
6817
5B17
4B17
3B17
2 R 1 7
1B17
Z C D G
2B3
5B3
6B3
184
1B5
1B6
1B9
1811
1812
1B13
1B14
8B17
S I X T H
2 P I B 3
1K25
3 P I D 4
P I D 2
PI04

1
LY

T P t

CLZ
A D D
S"H
TR^

SEE
STAP

C H ^ C
T R G
D E C
DEC
DEC
D E C
DFC
DEC
DEC
DEC
F.QU
EOU
FQU
DEC
OFC
DEC
DEC
DEC
DEC
DEC
DEC
BQU
OCT

DEC
?ou
D E C
DEC
DEC

C2/

G D L A W
TAC
- I G
- IG TIG =
CDH2

P F A P OF L I S T I N G FGP C H E C K S U M
T OF H & P D W I P C D M E M Q P Y

CCKS T tN T $

K S U M R A N G F
40GC
7. 817 C D N S " A !

6.B17
5.B17
4.B17
3.817
2.B17
1.817
r

1B2
10B4
12B4
1.B4
1.B5
1.B6
1.B9
1.811
1.812
1.813
1.B14
IB 14
252525
6.2831853B3
2PI83
2.356194583
1.57C 7963383
.7853981683

PAGE

I G



*
*

02
03
03
04

04
05
05
06
06
07
07
CO
CO
01
01
02
02
03

03
04
04
05
05
C6
06
07
07
00
00

FLIGHT' DFHQPIM x — i MAGS
LM PBORT £trCTPQ

43
42
43
42

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

45
44
45
44

45
44

45
44
45
46
47

4025
4026
4027
40 3^

4031
4032
4033
4034
4035
4C36
4C37
4040
4041
4042
4043
4044
4045
4046

4C47
4050
4051
4052
4^53
4054
4055
4C56
4057
4C60
4061

774761
0420?7
525261
377777

4C30
6 60 1 1 !
11271?
7267C7
077746
54 r, rocO
4 0 0 0 C C
Aorcoi
000061
COC01?
30324T
40 C 4475
40 0 6246
66 0 6100
20 0 4QOO

7002
4036
4065
5033

7C 0 40 5r

64 C 20C1
1° C CK7
64 0 2?C2
10 r CUT
1 4 f 2004
10 c '-m
64 0 6010
10 0 T354
64 0 600?
1 •? 0 C 3 5 5

2221.
2222.
2223.
2224.
22?5.
2226.
2227.
2228.
2229.
?230.
2231.
2232.
2233.
?234.
?235.
?236.
2237.
2238.
2239.
2240.
?241.
2242.
2243.
2244.
2245.
2246.
2247.
2248.
?249.
225^.
2251.
2252.
2253.
2254.
2255.
2256.
2257.

FPX SOS C15 1 02/14/69 PAGE
4 S S F M R L Y

K173

Kl^?
K171
K17C
D M ? X
K1P3
KIR?
<1P1
KIRO
SHHIJW
MS
NM2X
49B17
1CB17
3COL
"•RNSFP
8£CK
TMHU"r

CL«FP
CLA^EN
'FACOM
S T OCOV
nuMCL«

**#

*
DFLiY

DEC
DEC
DEC
OCT

cou
DEC
DEC
DFC
DEC
|_P.$

GCT

OCT

DEC
D^C
DEC
TRA
T R A
air
CL«
EQU
ECU
F.QU
ECU

?C KILLI

DLY
INP
ST0
INP
STG
INP
STC
INP
STP
INP
STP

-.18489c-3B-6
.83119F-2B-4
-.16665554B-2
377777 1BO
K17r

-.0389929B-3
.1462766B-1
-.3211819B1
.99921582
r
40COCT
400C01
49.817
1C.B17
10CCCC.B17
-PCUT FXIT F"=HM AT? ERROR COMPS
P*=TUPN
6100
40CC
SIC02 CLf t 0,1
MS LOOKS LIKF TRA 0
1B2 LOOKS LIKF STO 0
1B1 LOOKS LIKF CLA 0

SFCOND COMPUTATIONS

*+l
2001 INPUT PGNS ANGLES
THFP
200?
PHIP
2004 • ..
PS IP
601G INPUT GYPO DATA
D.IX
600?
D A Y

61



*
*

01
01
02
02
03
03
C4

04
05

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

03
C4
04
C5
05
C6
06
07
07
oc
CO
n
Cl
C 2

FLIGHT P P O G P A M x— LMAGS FPX 503 cisi
L 1

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
52
5?
52

4062
4063
4C64
4065
4066
4067

4C70
4071
4072

4C73
4074
4075
4076
4077
4100
4101
4102
4103
4104
4105
4106

4107
41 ir
4111

4112
4113
41.14
4115
4116
4117

4120
41 ?1

4122
4123
4124

64

10
64
10

64
1C
64
10
40

50
30
10
30
24
56
26
56

22
10
42
4T

5C
44
3^
24
56
10
?6
22
3 2
10
27.
54
56
10

c
r
r
r>

0

0
0
0
£

1
1
1
1
0
0
1
C
1
1
1
o

1
c
1
p
0
1
1
1
1
1
r,

r
r-

0

f BORT

60 04
C 3 5 6
602^
roco
604"
C O C 1
610^
ro^2
1015

C O C 2
f 350
f 074
f OCO
75C7
COC1
P534
con
C54C
C 3 5 0
4074
1016

C0 r2
4111
C354
75C7
rori
C354
P55^'
r544
i"51°
C510
401"
C016
rnc7
r O C 6

ELECTRONICS A S S E M B L Y

2258.
2259.
226C-.
2261.
2262.
?263.
2264.
2265.
2266.
2267.
2268.
2269.
2270.
2271.
2272.
2273.
2274.
2275.
2276.
2277.
2278.
2279.
2280.
2281.
2282.
2293.
?284.
2285.
2286.
2287.
?288.
2289.
229^.
2291.

2292.
2293.
2294.

INP
STO
INP

182 STO
INP
STO
INP
ST0

CX1 TRA
* PROCESS

AXT

DVS CLZ
STO
CLZ
SUB
ALS
MPP
A L S
ADD
STQ
TIX
TPA

* P R O C E S S
4X"
TOV

GYCOM CLZ
SUB
ALS
STO
MPR
ADD
ADZ
STC
ADD
LRS
ALS
STC

6C04
D A Z

60 2C
TSO
6G4C
TSI
6 ICC
TS2
r A 1 J.
ACCELEROMETFP
2,1
DVX.l
DVXM1
TSO,1
1K7
1
iKie,
i
1K1°,
DVX,1

DVStl
rXIT2
GY^O
2,1
* + l
D A X , i
1K7
1
O A X , 1
1K3,1

1K1,1

,1

1

1

INPUTS

DiXPFM, 1
D"-XP?
1P4

14
7

TS6

M f l

C2/14/69

INPUT ACCFLEPOMETEP
VALUE USCC AS CONSTANT

62

INPUTS

SAVE PREVIOUS VALUE

11

SCALF FACTOR
SCALF AT 1
BIAS COMPENSATION
AT i

TO MDDC CHECK.

RADIANS AT -6

SCALF FACTQP COMP

POUND
TQ +1
TO -6, QUANTIZED



*
*

02
C3
03
04
04
05
05
C6
06
07
07
00
00
01
01
02
02

03
03
04
04
05
C5
C6
06
07
07
Or

Cn

Cl
01
02
02
C3
03
C4

53
52
53
52
53
52
53
52
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
57
56

FLTGH

4125
4126
4127
4130
4131
4132
4133
4134
4135
4136
4137
414C
4141
4142
4143
4144
4145

4146
4147
41 5C
4151
4152
4153
4154
4155
4156
4157
416C
4161
4162
4163
4164
4165
4166
41^7
4170

™" PF

I

56
60
32
10
3^
3?
22
10
56
10
62
22
42
4"
44
3 "
46

20
r6
54
72
2?
l n

2°
r6
54
72
34
1"
24
I"
20
26
54
1 "
2 -*

'Of
.M

c
o
1
1
C
1
1
1
o
1
C
0
1
r
Vy

C-
r

r

c
r>
c
c
c
c
c
r-
r
c
c
c
r
r

n
."

-r
r

r

;PAM x-
£BO°'

roc7
r c^ r'
C510
T51C
COO 6
T354
C53n

C354
ror3roi^
core
4^12
4111
1017
44C5
C553
4373

f"0ir
con
roci
1002
C012
f"T 1
r^io
r^i2
COOl
1""2
r 1^6
rc<-7
f on
CO"?rcn
rr 11
C^n
T133
"012

-LMAGS
rLcC-PG

2295.
2296.
2297.
2298.
2299.
2300.
2301,
2302.
2303.
2304.
2305.
2306.
2307.
2303.
2309.
?31n.
2311.
2317.
2313.
2314.
2315.
2316.
7317.
231B.
2?19.
232^.
2321.
2322.
2323.
?324.
732C.
7326.
2327.
2328.
2329.
? 3 3 " .
2331.

C2/14/69 PAGC
63

A L S
M1B1 COM

A D Z
STO
CLZ
ADZ
ADD
STC

*ALS
STO

*A8S
*ADD

T I X
C X3 TPA

TOV
CLZ
'MI

* COMF1
CDCC CLA

MPY

LPS
T S Q
A C D
STC
CLi
MPY

LKS
T S Q
suz
STQ
SUP
ST0

7

D A X P F W | , 1
. D A X P F M . l

^S6
D A X f l
D A X A , 1
D A X t l
3
TSK,1

1R6
GYCOM,!
cXI-3
HRC
HFF

LRI
,TP D T P F C T I O

'SIC
*S11
1
PND
'512
'SI
TS1C
"S12
1
PND
P13
'57
TS11
TS2

SAVF
LOOKS LIKE -Ibl

-6
TO -9

FCF POSSIBLF DVFRFL

CGSINF
^ -6 OP -9

DAY
1/2DAX(DAY> AT -12 OR -1

DAZ

-12 OR -13

TS11
"Sll
1

STP
CLi -S12



*
*

C4
05
05
C6
06
C7
C7
ir
10
11
11
12
12
13
13
14

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

57
56
57
5fc
57

56
57
4f
41
4̂
41
4̂
41
4C
41
4<"
41
4"
41

4C
41
4C
41
42
43
42
4̂
42
43
42
43
42
43
42
43
42
43

FLTGH

4171
4.172
4173
4174
4175
417*

4177
42^C
42nl
42^2
4213
4204
4205
4?06
42^7

421:
4211
4212
4?13
4214
4215
4216
4217
42 2 C
4221
4222
4223
4224
4225
4226
4227
423~
4231
4232
4233
4234
4235

- D:
I

?6
54
??
72
6"
3 ?
1 ""
•ar

2?
1^
?0
" 6
54
7'
24
1"
2"
26
54
32
72
60
3?
11
4"
50
20
26
32
10
2C
26
32
1 0
2"
26
32

!nc
M

C
r
p
r

r>
f

C
c
r

f

C
€

Ĉ

/̂»
,~\
r
oI.

C
0
C
r>
C
0
1
C
1
1
1
C
1
1
1
0
1
1

'. C 1 V X -

f :}P̂ T

r /». i Ti £
/- r r |

ri^3
1"" 2
f" ft /»«
r 144
rcn
r *r 7
roil
rT 4
r " 1 1
r "12
roci
irf2
rcio
r or 5
r oi"
roi^
r^r i
C133
10C2
ror ̂
C145
COC6
1A20
ror2
CO'"!
^14rt

T150
risr
roc2
0134
r 150
ri50
ror 3
C130
ri5°

-LM#r,c
• Lf"r^1- 0

2332.
2333.
2334.
2335.
2336,
2337.
233B.
2339.
2340.
2341.
2342.
2343.
2344.
2345.
2346.
2347.
2348.
2349.
2350.
2351.
?352*
2353.
2354,
2355.
2356.
2357.
?35<3.
2359.
236C.
2361.
2362.
2363.
2364,
2365.
?366.
2367.
2368.

f=PX SC3 r C 2 / 1 4 / 6 9 PAGE 64

L»S
1DD
TSC

iDZ

oicos

S12

ST
CL7A.DO
STC
CLA
MPY
LRS
TSC
SUB
ST0
CL^
MPP
L^S
ADZ
TSC
CCM

STO
TRA
4XT

CL*
MPP
ADZ
STO
CLA
MPP
ADZ
STO
CLA
MPR
ADZ

"S3
~S7
'Sll
"S4
TS11
TS12
1
PMD
TS1C
TS5
TS1C
TS10
I
TS8
PND

TS6
EXIT4
2,1
TS1
A21 ,1
DA11,
HAH,
"52
431fl
OA11,
DA11,
TS3
All,l
DAU,

1
1

1
1

1

l / 2 C A Z ( r A Z ) AT -12 OP -13

N T P M A L I ' Y C O N S T R A I N T

l / 2 r A Y ( D A Z ) ft-1" -12 OR -13

1 / 2 D A X I O A X ) AT -12 OR -13

COMPUTE EQUATIONS

1

-5 OR -8

-5 OP -8



)

#
*

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

16
16
17
17
1C
1C
11
11
12
12
13
13
14
14
15
15
16

16
17
17
1C

FLIGH* DF•Of;F*w X--LM^G^
LM /30D' cLrC-fiO

4?
43
44
45
44
45
44
45
44
45
44
45
44
45

44
45
44

45
46
47
46
47
46
47
46
47

46
47
46
47
46

47
46
47
50

4236
4237
424̂
4241
4242
4243
4244
4245
4246
4247
425*
4251
4252
4253

4254
4255
4256
4257
426C
4261
4?62
4263
4264
4265
4266
4267
4270
4271
4272
427?
4274

4275
4276
4277
43^C

K-
20
26
32
10
20
26
7?
1°
20
26
3?
10
42

50
20
46
20
22
54
10
56
6">
32
l n

•ap
32
10
4?
72
72

2"
26
1~»
20

1
r

1
1
1
r
i
i
i
r-
i
i
i
i

i
0
c
1
r

C
C
!«

0
1
1
1
r
l
i
."!

C

c
f

c
c

f 150
ro^4
f 130
"154
€154
0005
C 14"»
ri54
r!54
C006
ri34
C154
C154
4223

ro^e
T553
4431
C150
4013
0̂11rori

roil
roco
ri50
C150
m^
r^ci
C130
4255
1021
1022

ri31
C136
roci
C132

236Q.
2370.
2371.
2372.
2373.
2374.
2375.
2376,
2377.
2378.
2379.
238C.
2381.
2382,
2383.
2384.
2385.
2386.
2337.
2388.
?3RO.
2390.
2391.
2392.
2393.
7394.
?3Q5.
2396,
2397.
2398.
7399.
24CO.
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2405.
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STO
CLi
MPR
ADZ
STO
CLA
MRP

ADZ
STO
CLA
MPP
ADZ
STO
TIX

DA11,1
TS4
Aiia
DA31.1
DA31.1
TS5
A21,l
OA31 t l
DA31,1
*S6
A31,l
DA31t l
DA31t 1
oicosa

-5 OP -R
ROW 3

„ I r\ W i \j u j , .1

INTFGRATE DIPFCTION COSINFS
AX* 6,1
CLA HPF

CLA
ADD

OA21

STO
A L S
COM
ADZ
STO
CLZ
A D Z
STO
T I X
-SQ
TSQ
COMPUTE.
CLA
MpD
STO
CLA

DAll t l
1R9
9
TS1
9

DAH,1
DAlia
&11,1
TS1
A I I , I
INTASa

-5 OP -8 TEST

ROUND
T0 1

FXIT6

"OW 2
A 1 2
A33
TS1
413

SAVE REMAINDER.

DOWNLINK INPUT
OUTPIT
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r 5">3
^574

1:26
r4f l
r o r6
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C6C4

4036
,"574
1 "27

er rs
^ 15""^
f 0^3
f 1571

4374

426°
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CL=C-PQNI(

2443.
2444.

2445.
2446.
2447.

2448.
244°,

?450.
2451.
245?.
?45?.
2454.
2455.
2456.
2457.
245R.

?459.
246".
2461.
2462.
24*>3.
?464.
2465.

2466.
2467.

?46C>.
2469.

247".
?471.

?472.
247->.

2474.

2475.
?47ft.

2477,

?>78.
247Q.

:S A S S F M B L Y

T I X
TSC
TSC

*
C L Z
TMI
CLA
STOC x9 T P A

#
* HAP DM
* DISCPF
#

INP
ST0
ADO
CCM
STC
C L ^
TMI
CLA

* A L S
TMI

CLZ
CLA
STO
TPA

*
* 0 I & r CT
L'l A X T

C L Z
1LS
STG
T I X

C L A
* STO

C L A

C2/14/69 P4GE

DVINT-t-1,1
C XI^5 DOWNLINK INPUT

HXIT6 TBLFMPTpY OUTPUT

FLAG1

BRANCH - is GUID/NAV CYCLF.
MS
FLAGI
cXI" r9

RrO 4C MS COMPUTATIONS
'c INPUT ftND S T A G I N G PFCOGNI^ION CGMPS.

DISC1I INPUT DISC°F,TE WD 1
DISC 1C
1P17 O S T ^ I N T W O S COMP 3F INPUT

DISCI
DFL2 T - S ^ FOR STAGING
FXI'10 - IS S'AGFO.
DISC1C TF.ST FOF ASCENT ENG ON
6
CXI^1C - IS OFF.

OEL21 RFSF- LUNAP SUPFACF FLAG
MS
OFL2 SFT S'AGFD FLAG
rXITH

ION CCS INF LOGIC
6,1
HAll,! i P E M f l N D F R S
3 TO -8
DA11.1
#-3,1
o N01
CNQ+1
SHF"'!
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?5^6.
2507.
? 5 " 8 .
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27 43
2C 44
2C 45
21 44
21 45

4437
444^
4441
4442
4443

?: :
46 "
2 r. (-

i^ r
5? 1

575

* ! T C S

2511.
2512.
2513.
2514.
2515.
2516.

NO 2

iH

STC
-fii

C|_A

CLi
STP
r,LA
STO
S"C

CLZ
LRS
ST0
T I X

CLA
ST0
CLZ

STQ
T IX
T P A

ADD

STC
MS

CL2
TMI
CLi
STC

HPC1
RND2

SHF*2

6,1
0 A11 , 1
3
Q f i l l . l
*-3,l
2,1
D A X , 1

3
51,1

cccc

0411 ,1
1B12
6
^Sl

AT'r

DFL5
&HF1
MS
DEL5
6,1

SFT UP HIGH P A T e

n -5

Tn -6

BOUND

UDr HOLD. (40 M S )
A T T I T U r > * " HOLD
IF MINUS - D°I
F I R S T C Y C L F IN
ftTTITynF HOLD
SET DFSIRED

!=N •RYTo CUSINFS
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4444
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4043
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0140
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0070
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0002
0160
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0 16n
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2549.
2550.
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2552.
2553.

CLA
STO
TIX
TSQ

AHC1 LDQ
ATTFPR STQ

AXT

CLA
MPP
CCM
ADZ
STC
TIX

FY^Z AXT

CLA
MPP
ADZ
STC
CLA
MPP
COM
ADZ
STC
TI x
rot

#
* LIMIT
cpQUT TRA

ax^
CLZ
LDQ
TMI
TRft
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FX
FX
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f, Z
CZ
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431,1

FY

^Y
*-9,l
$FrX

1

2
P

1

1

1

5ND OUTPU'
CXIT1
2,1
FX,1
MS
**2
*+2
FX,1

4K21
*+3

3
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TO ACQUIS IT ION RFSFT.
TPA FPOtr INTO Q
FNTFP HFPE FROM C A L I B R A T E

FX

+ 2

CQMPUTP fY AND EZ

A^TI^UDe FPPORS

+ 2
LFSS THAN MAX
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DIV BY 2f SCALE AT -9

1-F
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42
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CLZ
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VIX.l
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vx, i

TO DL FORMATTING
LFM POS AND VEL DATA

PQS

LEM VEL

EPOCH TJM.P MS

EPOCH TIME LS

CLEAR DISPLAY COUNTER

COMPUTF DBL PREC TA - '

TO ELLIPSE PRrD
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41
40
41
4C
41
4r
41

40
41
4C
41
40
41
40
41
42
43
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42
43
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5167
5170
5171
5172
5173
5174
5175
5176
5177
5200
5201
5202
5203
5204
5205
5206
5207
5210
5211
5212
5213
5214
5215
5216
5217
5220
5221
5222
5223
5224
5225
5226
5227

1C
24
46
30
22
1C
40
30
30
3C
2*-1

10
40
30
40
30
50
20
62
32
10
42
24
46
4̂
30
30
30
40
50
30
?2
10
22

0
c
0
c
c
0
0
r
0
c
c
c
c
c
c
0
1
1
c
0
f
1
c
c
c
r
r
0
C
1
1
1
1
r

C067
C661
5203
•"614
4006
C614
1050
C110
0111
r-iiz
C616
f-614
1044
r614
1050
con
COO 2
C12C
f"000
C001
roci
5207
0634
1051
1056
C120
f 121
C122
1056
COC2
C120
riio
rl!0
4015
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2P97.
288B.
2889.
2890.
2891.
2892.
2893.
2894.
2895.
2896.
2897.
2893.
28^9.
2900.
2901.
2Q02.
2903.
2904.
2905.
2906.
2907.
2918.
2909.
2910.
2911.
2912.
2913.
2914.
2915.
2916.
2917.
2918.
2919.
2920.
2921.
2922.
292?.

N A V 1

NAV2

NAV4

HARDWIRED NAVIGATION

STO
SUB
TMI
CLZ
ADD
STC
TPA
CLZ
CLZ
CLZ
CLA
STO
TPA
CLZ
TRA
CLZ
AX T

CLA
ABS
ADZ
STG
T I X
SUB
TMI
TPA
CLZ
CLZ
CLZ
T R A
AXT

CLZ
ADZ
ST0
ADD

AT

4K35
NAV2-2
MU8
1B17
MU8
CXIT24
DIGX
DIGY
DIGZ
1K9
MU8
CXIT23
MU8cxr-24
TS1
2,1
DVSX.l

TSI
TS1
*-4fl
1K35
rXI"25
FXT'26
DVSX
DVSY
DVSZ
CXIT26
2,1
D V S X t l
OIGX,1
DIGX, 1
1B12

1/2IVD1-VDI AT 7
ULLAGE THPFSHOLD.
AT-4K35
INCF ULLAGE

LUNAP SURFACE NAV,

ULLAGE COUNT LIMIT

RFSFT ULLAGE COUNTER.

ACCEL DPIFT TEST.

COAST PHASE

VFL AND POS UPDATE.
SENSED VCL AT 7
PFCDICTD INTG GRAVI
7

'Y.
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295P.
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2953.
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2955.
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2958.
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296C.

= P V ?. " 3 f 1 5 1
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" X 2 8

STC
= 00
S T C
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CLZ
MP°

iDZ

STH
;DD
L^S
STO
&DZ
5TC
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4LS
COM
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STO

CL?
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T IX
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TPi
CLft
SUR
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'S?
vx , i
-si

"S4
vx,i
K.O-

T

D P X , 1
189
Q
T S3
Dx, i
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TS2
6

nicx.i
DIGX, 1
TS3
9

OPX,I
0°X, 1
"SI
vx, i
NAV4+1, 1
SRAV
- X l T 2 R

4K34

^-

*-*-3
4K34

DV t~ 13

N ^ « V f * 13
DV2 *T i.

V(N- l )

14
ROUND

DP A"" 23

nv £' 13
23

V C L FFMMNDER &T 7
DP A T 23

CLft MS

PUS C E M A I N D E P AT

NE* V AT 13

TR GPAVI TY COM?.

LI MI' ^T .

SET 1C D I S P L A Y .
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5337
5340
5341
5342
5343
5344
5345
5346
5347
5350
5351
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5353
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5355

5356
5357
536C
5361
5362
5363
5364
5365
5366
5367
537C

5371
5372
5373
5374
5375
5376
5377

54
12
32
1C
3n
32
1C
46
40

24
1C
30
22
10
72

50
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50
3C
10
3 C
10
42
72

50
20
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42
72
1C
40
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0
c
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0
0
r
0
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0
r
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i
c
o
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1
1
1
1
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1
0

1
1
1
1
c
c
c

COH5
rcoi
0520
C520
0001
C524
C524
5350
5355
4C36
C524
C520
40C6
0-520
6261

COO"
6746
C436
6535
CC02
0220
C344
*~430
r 364
5363
6261

C002
C360
f 0°4
5372
6737
C433
1070

2998.
2999.
3000.
3001.
3C02.
3C03.
3004.
3005.
3C06.
1C07.
3C08.
3009.
3C10.
3011.
3012.
3013.
3C14.
3C15.
3C16,
3C17.
3C18.
3C19.
3C20.
3021.
?C2?.
3C23.
3024.
3C25.
3C26.
3C27.
3C28.
3C29.
3C30.
3031.
3C32.
3C33.
3C34.
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LRS
STQ
40Z
STO
CLZ
4DZ
STO
TMI

CL4
STQ
T I X

ST0
T P A

TO +18

TS1

O V E R F L O W

BD2FX

*
*#

T R A
SUB

CLZ
ADD
STO
TSQ

AX"1"
TSO
STO
TSC
AXT
CLZ
STO
CLZ
STO
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CC-M

STQ
CLZ
STQ
A D Z
STQ

TSQ

T S 3
P
PP
T ? 3
P
v X P C + 1
f X = C

DELTA P

NFW P

T M P R K 1

CL&
LDQ
L"?
DVP
TSQ
STC
^P7
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MPZ

STH

OLZ
vpy
STC
STQ
DVP
STQ
CLZ
LOG
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TOV
^XT
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MPZ
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Z^PQ
1
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X3
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X4
~S13
TS1
P
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TS2
C F

-S12
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IMPULSE AND BPAKING VELOCITIES.
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0060
me?
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("46*
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1074
6737
037^
r!72
7123
COC1
0000
4030
0171
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6261

0002
r030
0004
6131
6737
1076

-LMAGS
nLrCrpn

3368.
3369,
3370,
3371,

3372.
3373,
3374.
3375,
3376.
3377.
3378.
337°.
3380.
3381.
3382.
3383.
3334.
33R5.
3396.
3387.
3388.
3389.
339C.
3391.
3392.
3393.
3394.
3395.
3396.
3397.
3398.
3399.
3400.
3401.
3402.
3403.
3404.
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STD
CLA
MPZ

ALS
SUB
STO
CLA
MPP

CLA

ADZ
ALS
SUB
STO
STO
TIX
TOV
TSQ
STO
CLZ
TSO
LRS
COM
ADD
MPP
STO
TSQ

CLA
STO
TIX
TSQ
T P A

TS14
V 2 X , 1

1
v i x a
VFX.i

uixa
'S12
V 1 X , 1

1
V 5 X , 1
vcxa

IMPBK1,1

DPVMAG
VG
FSQ
SQR^E
1

DMAX
ALPHA
Ql

COMPLFT VF ON
2,1
VFX,1
TS4,1
*-2,l
DPVMAG
EXIT37

RQOT(PXMU)/FT AT 13
1

13

-BPAKING VEL AT 13
13
1

ROnT(PXMU)/RF AT 13
1

13

VFL TQ GAIN AT 13

CHFCK VG DP VF O.F.

13
P SO FR P ITPR AT-2.

E AT C.

1-F AT C.

Q OF TFftNS ORB AT 23

FOLLOWING CYCLE.

13

VF IN A AT B.
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34C5,
3406,
3407,
34CR,
3409,

3411,
3412,
3413,
3414.
3415,
3416,
3417,
3418,
3419,
3420,
3421,
3422,
3423,
3424,
3425,

3427.
342B.
3429.
343C.
3431.
3432.
3433.
3434.
3435.
3436.
3437.
3438.
3439.

3441.

*
*
GDLAW TOV

CLA
MPR
ADD
MPP
ADD
MPY
LRS
DVP
TOV
TRA
CLA
STO
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#
*
*
LUNAZ CLA

MPP
COM
ADD
TSC
STO
LDO
CLA
LPS
DVP
STO
LDO

i CLA
( LRS
\ DVP
\ STO
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S STO

GUIDANCE LAW CQMPUTATIQNS.

0 BURN COMP,
VG
4K3
4K2
VG
1B1
VG
2
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PM&X
TBO
PXI*38

= LUNA" AZIMUTH

*31
A31

1B2
SORT
"SI

13
AT -25
AT -12

16
16-7=9

IMF TO BURN AT 9,

'32
1
TS1
CCOELL

&33
1
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SIDELL
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DEL21

+ 1

TO 2

Q 2
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PPOGPAM X-
LM ABORT

FPX

6176 40 r
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6200
6201
6202
6203
6204
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6207
6210
6211
6212
6213

6214
6215
6216
6217
6220
6221
6222
6223
6224
6225
6226
6227
6230
6231
6232
6233
6234
6235
6236

66 0
64 C
64 C
66 C
20 C
10 C
20 0
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20 0
24 0
46 0
66 0
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€2CO
22CO
7057
4044
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4046
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0024
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6207
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10
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66
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46
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C
0
C
0
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0
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C
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0
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0
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C001
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4011
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6225
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rori
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0001
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3444.
3445.
3446.
3447.
3448.
3449.
3450.
3451.
3452.
3453.
3454.
3455.
3456,
3457.
3458.
3459.
346C.
3461.
3462.
3463.
3464.
3465.
3466.
3467*
3468.
3469.
3470,
3471.
3472.
3473.
3474.
3475.
3476.
3477.
3478.

S13 C151
A S S E M B L Y

TRA
#

* POWE

*INIT QLT

INP
INP
OUT

CLA
STO
CLA
STC
TSC
CLA
SUB
TM!
OUT

* GSE
GS rSP INP

ALS
TMI
INP
ADD
STC
4CD
STO

WPDLP OUT

INP
ALS
TMI
TRA
OUT

INP
A L S
TMI
A L S
TMI

C XI T 39

R ON INITIALIZATION

3050
62CO
DFDA
7057
BACK
TVARB^+ I
CLAFP
TVARBR
TVARBP
T V A R B P
CL&TN
*-3
70 1C

SERVICE Pny^INF
2C4C
1
FXIT4C
6?00
1B5
TS7
STQCQM
T V A ^ B P
6402
2040
1
*+2
*-3
7012
2040
1
*-3
1
* + 5
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RESFT CAPPY INHIBIT

RESFT DISCRETES

PPIMF HARDWIRED CORES

PESET FAILURE INDICATOR

INITIALIZF

SET UP VARIABLE S
TQRF

SET GSC 5

PESFT GSF 5 AND FAIL INOIC

WAIT FOP NEXT
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6270
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6272
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10
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ror?
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0024
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f024
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4014
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3487.
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3491.
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3493.
3494.
3495.
3496.
3497.
3498.
3499.
350C.
3501.
3502.
3503.
3504.
3505.
3506.
3507.
3508.
^500.
351C.
3511.
3512.
3513.
3514.
3515.

CLZ
ADD
STO
TRA
INP
TSO
TRfl

RETURN STO
CLZ
ADD
STO
CLZ
TPA

*
*
*
TIMEA CLZ

ADD
STG
CLA
STO

EXEC STQ
CLZ

*ALS
TMI
STO
TRA
CLZ
STC
CLA
STO
TRA

*
*
*
DSPLY CLZ

*ALS

TS7
•"•RACOM
TVAPBR
"""VAPBP
62CO
'VAPBP
WPDLP
TSO
TVAPRP
1817
^VARRP
TSO
EXIT

TIME U

TA1
1B17
TA1
1811
DEDASC
BRANCH
D'DASC
1
**3
DFDASC
EX 1^41
BRANCH
TMPBF
OrDiBF
BRANCH
-XI-41

DISPL^'

rspsc
1

PAGEC 2/14/69

END OF BLOCK

!NPUT WORD AND

INCF EMENT QF VAPIABL
STOFF OF BRING

95

UPDATE AND EXECUTIVE

F ABS TIME.
EOU TO 2SFCS.

I.C. DEDA COUNTER

SCT NEX^ BRANCH.

- IS TIME TO DFDA.

S A V E BPANCH IN
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DEDA
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rrcft
roil
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OUT
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OSPLY3 CLA
TMI
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OSPLY4 STO
*
* CYCLE
*
"X^Cl CLZ

ADD
STO
TPA
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CLZ
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*
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TRSPRO STC
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MPR
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MPP
SUZ

6010
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DSPSC
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COUNTING

MU1Q
1B17
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49B17
DELAY
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3
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DELAY

CROSS

$R?X
TS4+2
TS10 +
TS7
TS4+1

1

TS1C+2
TS7
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OUTPUT ALT PATE.
COMPUTE VYO FOR OUTPUT
OUTPUT SAME.
DISPLAY POSITION.

MFG.
SIGN BIT USED

SELFCT ALT.
OUTPUT AL-.

PFSFT COUNTER.

UPDATF MINOR CYCLE COUNT,

CHECK FOR END

-IS NOT END.
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3627.
3628.
3629.
363C,
3631.
3632.
3633.
3634.
3635.
3636.
3637.
3638.
3639.
364C.
3641.
3642.
3643.
3644.
3645.
3646.
3647.
3648.
3649.
365C.
3651.
3652.
3653.
3654.
3655.
3656.
3657.
3658.
3659.
366C.
3661.
366?.
3663.

=X44

CLZ
CLZ
CLZ
TQV
AXT
CLA
MPR
ADZ
STO
CLA
MPR
ADZ
ST0
CLA
MPP
ADZ
STO
TIX
TPA
TSQ
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MPY
TOV
DVF
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ADD
STO
CLA
LOG
LRS
DVP

ORBIT P A R f t M E T F P S FROM EPOCH SUBRQUTNE.
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VO X,, 1
TS13,

V O X » 1
V O X , 1
'S12
TS12
ROX,1

SQRTF
P?

2K1

, 1

STC

7 R R Q
1
T51
F X I - 4 5
A I

23
13

PO DOT VC AT 36

VC DOT VO AT 26

PC DOT PC AT
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23+26=49
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ALPHA i A- 23
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<"043
CC21

rn21

r rc7
C442
Cn77
r^oi
roi^*
roil
6767
<~oro
ri03
roi3

-LM^GS CP1< S03 C151
CL CC T CONICS 1SSCMBLY

3664.
3665.
3666.
3667.
3668.
3669.
367^.
3671.
3672.
3673.
3674.
3675.
3676.
3677.
3678,
3679.
?680.
3681.
3682,
3683,
3634,
3685,
3686.
7687.
3688.
3689.
3690.
3691.
3692.
3693.
3694.
3695.
3696,
3697.
3698.
3699.
3700.

CLfi
LOG
L*S
DVP
TSQ
STO
LOO
LPS
DVP
STO
CLA
SUB
LDO
DVP
STO
CLA
MPZ
STO
CLZ
LOG
DVP
STO
TRA

*
*
*
CLPRO STQ

CLZ
CLA
MPP
ALS
STC

ELPPDl STO
TSO
CLA
MPP
STC

2K1
ZERO
1
AI
SQ&T
TS1
ZCPO
1
ai
NI
AI
PC
ZFRO
AI
CI
AI
TS1
TS1
TS13
ZCRO
TS1
SI
SPFX2

FLLIP

SPFX2
TS7
TI
NI
1
TS10
TS11
STCOF
TSC
CI
TS13

C2/14/69 PAGE 100

49
49-23=26

RQQT<MU/ALPHA) AT 13

ANG FPSO AT -9

ROOT(ALPHAXMUI AT 36
36

FLLTPSE PREDICTOR SUBROUTINE.

ITERATION COUNTER,
13
AT -9.

OFL M AT 3.
DEL E AT 3.

AT C.
1



*
*

24
24
25
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

FLIGHT PPCGPAM X — LMAGS FPX SO
LM ABOf

74
75
74
75
74
75
74
75
76
77
76
77
76
77
76
77
76
77
76
77
76
77
76
77
6C
61
6C
61
60
61
60
61
60
61
6C
61
6C

6550
6551
6552
6553
6554
6555
6556
6557
65SC
6561
6562
6563
6564
6565
6566
6567
6570
6571
6572
6573
6574
6575
6576
6577
6600
6601
6602
6603
6604
6605
6606
6607
6610
6611
6612
6613
6614

2C
26
34
22
10
33
24
46
20
54
60
22
C6
C4
1C
30
34
56
22
14
54
C4
10
20
26
10
20
26
C6
04
6C
10
20
24
32
14
54

0
0
0
0
o
c
0
c
c
c
c
c
0
c
0
c
r
0
c
c
0
c
c
c
G
0
c
o
c
0
c
c
0
c
0
0
c

Cnri
C043
C013
5033
C012
COC7
^005
6642
^103
'CC1
rcro
coco
C173
C2C7
C003
roio
C^ll
roc2
rooi
4007
rooi
C077
CCC7
^207
<"012
C014
C173
C077
ro'H
C014
coco
CQ13
C012
5033
TOGO
4CC7
COC1

3 C151
FLFCTCONICS ASSEMBLY

3701.
37C2.
3703.
3704.
3705.
3706*
3707.
37C8.
3709.
371C.
3711.
3712.
3713.
3714.
3715.
3716.
3717.
3718.
3719.
372C.
3721.
3722.
3723.
3724.
3725.
3726.
3727.
3728.
3729.
373C.
3731.
3732.
3733.
3734.
3735.
3736.
3737.

CLA
MPR
SUZ
ADD
STO
CLZ
SUB
TMI
CLA
LRS
COM
ADD
MPY
DVP
STO
CLZ
SUZ
ALS
ADD
LOO
LRS
DVP
STO
CLA
MPP
STO
CLA
MPP
MPY
DVP
COM
STG
CLA
SUB
ADZ
LDQ
LRS

'SI
SI
TS13
1B1
TS12
TS7
2B17
FLPPD3
CI
1

TSO
AI
DO

TS3
TS10
TS11
2
TS1
ZERO
1
NI
TS7
RP
TS12
TS14
A I
NI
TSI
TS14

TS13
TS12
1B1
TSC
ZF.RO
1

C2/14 /69 PAGE

0 + 1=1

X12 AT 1.

-IS NOT DONE
0
1

23+1=24
23
F AT 1.
3

1

AT -Q.
G AT 11.

24

23-9+1=15

F DOT AT -9.
X12



*
*

36
37
37
30
30
31
31
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
30

FLIGHT opOGPAM X — LMAGS ^P!
LM ABORT

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

6615
6616
6617
662C
6621
6622
6623
6624
6625
6626
6627
6630
6631
6632
6633
6634
6635
6636
6637
664C
6641
6642
6643
6644
6645
6646
6647
665C
6651
6652
6653
6654
6655
6656
6657
666C
6661

04
10
50
2r

26
10
20
26
32
56
10
20
26
10
2H
26
32
56
1^
42
40
22
1"
2^
24
56
1C
20
54
24
76
56
1C
20
26
32
32

C
C
1
1
c
0
1
c
c
c
1
1
c
c
1
c
c
o
1
1
c
c
n
C
C
f
0
o
c
0
c
0
c
0
c
0
c

0012
C017
0002
C2C4
ro03
C002
r424
0007
0002
roci
C220
C204
0013
0002
0424
f 017
0002
0001
C430
6620
C021
4004
roc 7
fHO
Til
C002
0013
rooo
C001
4Q65
0043
C001
C014
0001
0103
T014
roi3

K S03 0151
FLFCTPONICS ASSEMBLY

3738.
3739.
3740.
3741.
3742.
3743.
3744.
3745.
3746.
3747.
3748.
3749.
375C.
3751.
3752.
3753.
3754.
?755.
3756.
3757.
3758.
3759.
3760.
3761.
3762.
376?.
3764.
3765.
3766.
3767.
3768.
3769.
3770.
*771.
3772.
3773.
3774.

DVP
sir
AXT

FLPRD2 CLA
MPR
STC
CLA
MPP

ADZ
ALS
STO
CLA
MPP
STO
CLA
MPF
ADZ
ALS
STO
TIX
TRA

F.LPPD3 ADD
STO
CL£
SUB
ALS
STO
CLA
LRS
SUB
MPP
ALS
STO
CLA
MPP
ADZ
ADZ

TS12
TS17
2,1
ROXti
TS3
TS2
VOXtl
TS7
T$2
1
RIX,1
ROX,1
TS13
TS2
VOX.l
^517
TS2
1
VIX.l
F.LPPD2,!
$oi:x2
3817
rS7
TS10
TS11
?
TS13
TSO
1
1B2
SI
1
TS14
TS1
CI
TSI4
^S13

C2/14/69

G DOT *T 1.

23
1
24
13
1H-13=24

23
P P F D POS AT 23
23
-9
14
13
1

PPED VFL AT 13

PAGE 102

D E L ( M ) - D F L < * = ) AT
1
2

0 + 2 = 2

1

0*1=1

X l l IN A AT 1.
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*

31
31
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

FLIGHT PROGRAM X— LMAGS FpX S03 C151
LM ABORT

66
67
66
67
66

67
66
67
66
67
66
67
66
67
70
71
7C
71
7C
71
70
71
70
71
7C
71
70
71
70
71
72

6662
6663
6664
6665
6666

5667
6670
6671
6672
6673
6674
6675
6676
6677
670C
6701
6702
6703
6704
6705
6706
6707
6710
6711
6712
6713
6714
6715
6716
6717
6720

14
54
T4
32
40

12
30
3C
50
20
06
32
46
10
12
30
32
10
46
4C

24
1C
30
22
46
1C
42
4C
20
10
40

C
0
c
c
c

0
0
0
1
1
1
0
0
c
0
c
c
c
c
c
0
c
0
c
c
c
1
0
c
c
c

4007
roo3
f 012
con
6543

C023
COOl
COO 2
COC2
C004
COO 4
roci
6716
con
C003
COC2
COC3
roc2
67C6
6714
4036
COC2
COC1
40C6
6716
COOl
6673
T023
4030
COOl
CC23

CLCCTRONICS ASSEMBLY

3775.
3776.
3777.
3778.
3779.
3780.
3781.
3782.
3783.
3784.
3785.
3786.
3787.
3788.
3789.
3790.
3791.
3792.
3793.
3794.
3795.
3796.
3797.
3798.
3799.
380C.
3801.
3802.
3803.
3804.
3805.
3806.
3807.
3808.
3809.
381C.
3811.

LDQ
LRS
DVP
ADZ
TRA

*
*
*
OPSQ STQ

CLZ
CLZ
AXT

OPSQ1 CLA
MPY

*ADZ
TMI
STO
STQ
CLZ

*ADZ
STO
TMI
TPA
*SUB
STC
CLZ
*ADD
TMI
STO

DPSQ2 TIX
TRA

DPSQ3 CLA
STO
TRA

*
*
*

ZERO
3
TS12
TS11
ELPPD1

DOUBLE

SRFX
T$l
TS2
2,1
TS4,1
TS4,1
TS1
DPSQ3
'51
TS3
TS2
TS3
TS2
**2
DPSQ2
MS
TS2
TS1
IB17
DPSQ3
TS1
DPSQ1
SPCX
PMAX
TS1
SPEX

t

NORMAL

C2/14/69 PAGE 103

4
DEL E CORRECTION AT 3.
DEL F

DOUBLE PPECISION SQUARE SUBROUTINE

A SO MS
A SO LS

CHECK FOP O.F.

CH>=CK FOR O.F.

CHECK FOP O.F.

Q.F. DETECTED.
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30
31
31
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

73
72
7?
72
73
72
73
72
73
72
73
72
73
72

73
74
75
74
75
74

75

74
75
74
75
74
75
74
75
74
75

P L ! 0 H

6771
6722
672?
6724
6725
6726
6727
673C
6731
6732
6733
6734
6735
6736

6737
674C
6741
6742
6743
6744
6745

6746
6747
675C
6751
6752
6753
6754
6755
6756
6757

- PP
L

12
44
14
5n

2°
52
44

1"
42
2-"1

2?
4C
20
40

12
7?
72
10
3C
72
40

12
20
24
56
1C
20
54
10
20
54

nr
M

r
0
r
l
r
C
r
C
1
c
c
r
1
0

C
0
r
r
c
0
c

r
0
1
C
0
1
c
c
c
c

;ciM y--L^'AGS ^PX S73 0151
iBP.P" CLCC"'RONICS iSSPMBLY

(•022
6723
ror?
nr 7
r 001
r o^ 2
6735
roci
6725
4017
4035
T022
4000
6733

r 321
6667
6721
0020
con
7123
0020

C023
0377
C520
0005
con
0524
0014
0002
C353
^014

3812.
3813.
3814.
3815.
3816.
?817.
?P18.
3819.
3820.
?821.
3822.
3823.
3824.
?825.
3826.
3827.
3828.
3829.
3830.
3831.
3832.
3833.
3834.
3835.
3836.
3837.
3838.
3839.
3840.
3841.
3842.
3843.
3844.
3845.
3846.
3847.
3848.

NO^M STC
TOV
LDC
AX^
CLA

*LLS
TflV
STO
TIX
CLA
ADD
TRA

NQRM1 CLA
TRA

*
*
*
DPVMAG STQ

TSO
TSO
STO
CLZ
TSQ
TRA

#
*
*
OPTSB STO

CLA
SUB
4LS
STC
CLA
LRS
STC
CLA
LRS

SPTX1
*+l
TS2
7,1
TSI
2
NORM1
TSI
*-4,l
8B17
SHDUM
SPFX1
7B17.1
*-3

DOUBLE

SRFX2
DPSO
NQPM
SPEX3
TSI
SQRTP
SPEX3

DOUBLE

S^FX
TA1
TE1 ,1
5
TS1
TE2,1
12
TS2
TA2
12

C2/14/69 PAGE

G.F.
A SO t.S
8 SHIF-SU6 PLACES) POSSIBLE
A 50 MS

NORMALIZED A,

IPS C

VECTO* MAGNITUDE.

S A V f PR T ADDRS.
T0 DOUB PPEC SQ.
TO NORMALIZE.
L R S ( 1 / 2 )
NORMALIZED SO.

RE-NORMAL1ZF A-REG.

TIME SUBTRACT.

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

EPOCH TIMF LS AT 1.
13

ABS TIME LS AT 1.
13
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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
45
46
46
47
47

FLIGH-" PPQGPAM X — LMA6S
LM *BQPT

76
77

76
77

76
77

76
77
76
77
76
77
76
77
76
77
6C
61
6C
61
60
61
60
61
6C
61
60
61
60
61
60
61

6760
6761
6762
6763

6764
6765

6766
6767
6770
6771
6772
6773
6774
6775
6776
6777
7000
7001
70n2
7003
7004
7C05
7CD6
70^7
7C1C
7011
7012
7C13
7014
7C15
7016
7017

34
3?
K
4?

12
4T

22
46
12
1C
24
46
10
20
24
10
46
50
20
56
1C
26
1 ̂
26
22
26
2?
26
22
26
1C
42

r
r
C
o

0
r

0
o
c
r
c
Q

0
c
0
0
0
1
1
0
1
1
0
0
0
c
c
c
0
1
1
1

ror2
con
f442
Cn23

ro2i
C021

4021
6766
0023
rori
4021
6775
con
4023
f 001
rooo
7021
roci
roco
OOC2
coco
rooo
C002
4025
4026
COC2
4027
COC2
4030
COCO
rooo
7002

PPX SC3 0151
cLcCrpnNICS ASSEMBLY

?84Q

3850
^851
3852
3853
3854
3855
3856
3857
3858
3859
386C
3861
3862
3863
3864
3865
3866
3867
3868
3869
387P
3871
3872
3873
3874
3875
3876
3877
3878
3879
388C
3881
3882
3883
3884
3885

•
.
.
.
.
.
.
.
.
.
•
•
.
.
.
.
.
•
.
.
•
.
.
.
.
.
•
.
.
•
•
•
•
•
.
.
.

suz
ADZ
STO
TRA

#
PXIT STQ

TRA
#
#
#
*

ADO
SICOE TMI

STO
STO
SUB
TMI
STO
CLA
SUB
STO
TMI
AXT

SIC02 CLA
ALS
STO
MPR
STO
MPR
ADD
MPP
ACD
MPR
ADD
MPR
STO
TIX

TS2

C2/14/69

TIME OIFF AT 13.

PAGE 105

SPEX

SPEX2
SPEX2

SINE-COS INF SUBROUTINE ENTEP WITH ANGLE IN
RADIANS AT 83 IN ACC AND RETURN IN Q

2PJB3

SPEX
TS1
2PIB3
*+2
TS1
PID2
TS1
TSC
SIC01

TSO,1
2
Tsoti
TSO,1
TS2

K172

K171
TS2
K17C

TSO,1
S I C 0 2 » 1

SET PLUS

SET BETWEEN 0-2PI

P I / 2

PI/2-ALPHA
- IS GREATER THAN 90

TO 1

ALPHA SQUARED AT 2
2-6*-4

-2

0

1
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7071
7072
7073
7074
7C75
7076
7077
7100
7101
7102
71^3
7104
7105
7106
7107
711C
7111
7112
7113
7114
7115
7116
7117
7120
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c
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c
0
0
0
0
c
r

C
c
c
Q
C
0
0
c
c
o
C
r
C
0
c

*BORT

cor 5
COC1
roc 4
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4031
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con
4034
("OC6
CCC5
CT1
COC3
7110
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4021
coci
0023
40?2
0^05
rOC 4
con
cor?
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3923.
3924.
3925.
3926.
3927.
392R.
3929.
393C.
3931.
3932.
3933.
3934.
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3936.
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3938.
3939.
3940.
3941.
3942.
3943.
3944.
3945.
3946.
3947.
3948.
3949.
3950.
3951.
3952.
3°53.
3954.
3955.
?956.
3957.
3958.
3959.
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STO
CLA
SUB

ARCTA1 LOG
LP.S
DVP
STO
MPY
STC
MPR
ADD
MPY
ADD
MPY
LLS
ADD
MPP
ADD
STC
CLA
TMI
CLA
TPA
CLA
SUB
TRA

APCTA2 CLA
STO
CLA
sue
STC
CLA
ADD
TRfi

*
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TS5
TSl
TS4
ZERO
1
TS2
TS6
TS6
TS7
K183
K182
TS7
K181
TS7
1
K180
TS6
TS5
TSl
TS3
* + 3
TSl
SREX
2PIB3
•̂ si
SRfX
3PID4
TS5
TS4
TSl
TS2
TSl
TS4
5PCTA1

SQUARE
SQUA" F

02/14/69

1/4 PI

SIN-COS

= X AT 1

X SQUARED AT 2
-1

1

3
2
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EXIT
PHI GREATER THAN 180

3/4 PI

SQUARE ROOT SUBROUTINE FNTR WITH
SQUA^F IN ACC AND RETURN IN Q
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76
77
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6C
61
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60
61
60
61
6C
61
62
63
62
63
62
63

7164
7165
7166
7167
717C
7171
7172
7173
7174
7175
7176
7177
7200
7201

7202
7203
7204
7205
7206
7207
7210
7211
7212
7213
7214
7215
7216
7217
7220
7221
7222
7223
7224
7225

54
34
10
20
26
54
10
20
26
54
32
10
72
40

20
22
10
54
50
52
66
66
56
42
40
10
46
20
66
66
20
46
40
20

0
C
C
0
C
0
0
C
C
0
0
0
C
C

0
0
C
0
1
0
C
0
C
1
0
C
0
C
C
0
C
C
C
0

ABP«'r

ooci
OCC2
0003
0004
0010
0001
0002
OOC6
0012
OOCI
0002
C004
7034
C022

C333
5033
1000
con
0002
COC3
2200
2600
C022
7207
10CO
0326
7353
4007
22CO
2600
0027
7247
1122
0326

FLPC^PONIf

3997.
399P.
?999.
4CCO.
4001.
4002.
4C03.
4004.
4005.
4C06.
4007.
4C08.
4009.
4010.
4C11.
4012.
4013.
4C14.
4015.
4C16.
4017.
4018.
4019.
4C2C.
4021.
402?.
4023.
4C24.
4025.
4C26.
4C27.
4028.
4C2Q.
4C30.
4031.
4C32.
4033.

< S33 0151
rs ASSEMBLY

LRS
suz
STO
CLA
MPR
LRS
STO
CLA
MPP
LRS
ADZ
STO
TSO
TRA

#
* DEDA
*
ADOUT CLA

ADD
STO
LPS
AXT
LLS
QUT

OUT
*ALS
TIX
TRA

J?OP STO
TMI
CLA

SOUT OUT
OUT
CLA
TMI

FX46 TRA
CLA

1
TS2
TS3
~S4
TS10
1
TS2
TS4+2
TS1C+2
1
TS2
TS4
ARCTAE
SREX1

PROCESSING FNTRY

ADST
DUMCLA
CLADD
9
2,1
3
DEDA
SHOUT

18
*-4,l
CLADD
DD
SNS
ZERO
DEDA
SHCUT
OCTF
OCT0
FXH46
DD
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SIN
AX
BX

AZ
BZ

cos

THFTA IN A AT 3

OUTPUT ADDRESS

SF.T CLA OF DATA

3 BITS PFP PASS

SET SHIFT
TIMF DELAY

GET DATA

TFST SIGN
POSITIVE
OUTPUT SIGN

OCTAt OP DECIMAL OUTPUT

DECIMAL OUTPUT
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65
64
65
64
65
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65
64
65
64
65
64

65
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67

66
67
66
67
66
67
66
67
66

7226
7227
723n

7231
T 232
7233
7234

7235
7236
7237

7240
7241
7242
7243
7?44

72*5
7246
7247
725C

7251
7252
7 2 5 3
7254
7 255
7256
7257

7260
7261
7262
7263
7264
7265
7266
7267
727r

7271
7272

I

26
62
5C

44

14
^4

12
3 "
22
44
r6
66
66
12
IT

42
4C
14
5r

52
66

66
*f-
42
4"

lp
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3:
3T

30
2"»
c r

56
10
64

6^

54

M

0
k_

1
r.

0
r-
r

0
,~

r
r
C
C
0

0
1
r
c
1
c
0
r

c
1
r
C
r
r

0
C
r
i
c
0
c
r
0

iBO°"

0026
rocO
mo4
7232
40"7
4042
rori

*"nCl
4^r*,

7355
4T41
72T3
26C^
roci
ror^

7?40
1123
r 326
r O C 4
•"003
?20°
26"'^
r * *2?
7251
1123
r 325
250"
C3?7
r n27

"?26
4^07

rnc?

00^3
r 333
2? rO
25T" :
•; n 1 5

cLrC -P O

^034.
4035.
4f36.
4037.
4f 38.
4039.
4040.
4041.
4042.
4043.
4044.

4045.
A C 4 6 .
4C47.

4C48.
^049.
405T.

4051.
4052.
4C53.
4054.
4055 .
4056.
4C57.
4 C 5 8 .
4C5P.
4T60.

4061.
4C6?.
4C63.
4C64.

4C65.
4f 66.
4067.
4C6P.
4f 69.
4C 7r .

OC'H

MPP
ABS
AX*
TOV
LDC

*DVP

STO
CLZ
UD
TQV

TR;

OU'
CLZ
CL;
CLZ
CLi

ALS

4,1
*+l

'SI
'SI
1P17
^tx
10 HI 7

OUT
STO
C L Z
T I X

LOG
IX"

*LLS
air
QU'

* A L S

SHoir
'^1
"SI
*-5,l

00

4,1
3
n^Qft

SHGU-

1«

r WF
SHIN
r MP
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SC4LE FfC^Qs

M A G N I T U D E

OUTPUT 5 DIGITS

O I V F O E PY 100K

UNPCUNDFD OUQTIENT

cnuro UP
TFST FPP "00
CX-D*CT OIGIT

OUTPUT

I N D F P

OUTPU" 5 OCTAl DIGITS

C- DIGIT

D CLAY

FLAG

1NPU* 3 P I G I T iOD^FSS

L p c
SHIN

13
SFT SHIP" IN
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55
56
56
57
57
50
50
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51
52
52
53
53
54
54
55
55
56
56
57
57
50
50
51
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52
52
53
53
54
54
55
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67
66
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66
67
70
71
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70
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70
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70
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70
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7C
71
70
71
72
73
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72
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72
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72
73
72
73
72
73
72
73

7273
7274
7275
7276
7277
730C
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
7335
7336
7337

24
46
40
22
32
42
10
64
66
56
10
20
40
20
10
20
46
50
64
66
54
32
52
1C
42
32
40
20
46
50
40
66
06
52
10
64
54

C
C
C
0
C
1
0
0
0
C
C
C
C
0
C
0
C
1
0
C
0
0
0
C
1
0
r
o
0
1
0
C
0
0
0
C
C

4017
7276
1124
4017
C333
7266
0333
2200
25CO
0004
COC2
C333
1125
4036
C027
C325
1123
0004
22CO
2500
C016
C326
0003
C326
7315
C002
7344
C325
1123
CCC4
7336
25CO
7512
C004
C326
2200
0015

4C71.
4072.
4C73,
4074.
4C75.
4076.
4C77.
4078.
4079.
4C80.
4081.
4082.
4083.
4084.
4085.
4CR6,
4C87.
4088.
4089.
4C9C.
4C91.
4092.
4093*
4C94.
4C95.
4096.
4097.
4098.
4C99.
4100.
4101.
4102.
4103.
4104.
4105.
4106.
41C7.

NQTDD

DDIN

SUB
TMI
TRA
ADD
ADZ
TIX
STO
INP
OUT

*ALS
STO
CLA
TRA
CLA
STO
CLA
TMI
AXT

INP
OUT
LPS
ADZ
LLS
STO
TIX
ADZ
TRA
CLA
TMI
AXT
TRA
OUT
MPY
LLS
STO
INP
LRS

SB17
*+2
FXIT48
8B17
ADST
*-10tl
ADST
DEDA
SHIN
4
TS2
ADST
cxIT^g
MS
OCTF
RMF
EXIT47
4,1
DEDA
SHIN
14
DD
3
DD
*-6,l
TS2
STDD
PMF
FXIT47
4,1
# + 5
SHIN
10B4
4
DD
DEDA
13

C2/14/69

TEST FOF ERROR

ERROR EXIT

ASSEMBLE ADDRESS

PAGE 111

SIGN

SCALE FACTOR SELECT
OCTAL FLAG

EXIT IF READOUT

INPUT 5 OCTAL DIGITS

ASSEMBLE WORD

ADD SIGN

DECIMAL DATA
EXIT IF READOUT
RPAT 5 DIGITS

MULTIPLY BY 10
SCALE
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~f r.

7^
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74

7?
74
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7f
77
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76
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7f
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77
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77
76

734"
7 3 4 1

73,4?
-734-1
7344

7145

7346
7347
735"
7351
7^52
7353
^354
^355
7356

7357
736"
7361
7362
7363
7364
7365
7366
7367
737C

7371
7372
7373
7374
7375
7376

32
4?

4 ~

' 4

1 '
7 -

46
4"
3r

t "
4'
2-".
4"*

2"
4:

2"
14
T4
22
2?
1"
2"
24
K
4*"

12
64
K, 6
46

3 H
22

*

1
i-
r

•~

'

r
r
•

C
^
C
1
r
r-

c
r
r

r
r
f
r
f
r

C

r

0
.-

c
r
•~

^^?6
7^3?

} 1?6
i ̂ ?6
"326
r ~~2

73 c ̂

] 1 ?7
r '326
r ̂ rr.

7344
4--.--S
722^
4" 3"
724?

r 615
4 T r 7
'"66,7
r67^
5033
r353
r 326
4"C6
r377
1123

rp?3
202"1

ro<"2
r^23
^723
4?C6

4 1 r n .
4n=.
^i ir.
4111.

4112.
4113.
41 14.
M15.
Al 16,
4117.
4118.
4119,
412C.
4121,
41??,
412^.
4124.
4125.
4126.
4127,
412R.
4129.
413C.
4131.
413?.
4133.
4134.
4135.
4136.
M37.
413R.
413°.
414C.

4141,
4142.
4143.
4144.

•~

c:

S

"-1

*
iJr

#

\

*

*
#

T

X 5
SC.H?

DO
CLZ
*MI
TP/
CLZ
CC^

1P17
SOU'

IP MINUS
TFST

SIGN

iBSCLU~r INITMLIZF

CL;
LDC
DVP
ADH
iDD
STC
CL^
SUB
Sir
TRC

MU1-"
zr^c
M25B16
0"B
1B1
T -2
ID
1817
"M
~XI"4 7

4 G S

INP

CLZ
ior

PICK UP

GFT MAXIMUM

C Y C L r CQUNT

MINUS SCC fi

+ 1 src
2 + B I A S - C Y C L E COUNT

INPU^ T IMF
T-2 S C C
MOST SIG ASS TIMF

DISCI i
2
Scrx

1317

STOP
E X I T I F



*
*

57
6G
60
61
61
62
62
63
63

64
64
65
65
66
66
67
67

60
6G
61
61
62
62
63
63
64
64
65
65
66
66

FLIGHT PDQGFAM X--LMAGS FPX S03 0151
LM

77
60
61
60
61
60
61
60
61

60
61
60
61
60
61
60
61

62
63
62
63
62
63
6?
63
62
63
62
63
62
63

7377
7400
74^1
7402
7403
7404
7405
7406
7407

7410
7411
7412
7413
7414
7415
7416
7417

7420
7421
7422
7423
7424
7425
7436
74?7
7430
7431
7432
7433
7434
7435

ir
2?
10

24
56
66
20
10
40

3"
5A

?o
10
20
lft

42
6-0

12
20
46
40
64

56
46
64
54
10
20
46
3G
46

C
C
C
0
0
0
0
0
0

C
1
1
1
1
1
1
C

C
0
f
0

C
0
C
0
r
C
0
0
C
0

ABPOT

0723
1006
CC21
1006
C014
f2CO
4C45
C022
C021

C723
C002
0130
C330
0134
0334
7412
6764

C0?3
C563
7424
0023
202n

tori
00?3
6200
COC2
f 012
€570
7450
0012
C023

ELcrTRONics ASSEMBLY

4145.
4146.
4147.
4148.
4149.
415C.
4151.
M52.
4153,
4154.
4155.
4156.
4157.
4158.
4159.
4160.
4161.
4162.
4163.
4164.
4165.
4166.
4167.
4168.
4169.
417C.
4171.
4172.
4173.
4174.
4175.
4176.
4177.
4178.
4179.
41BO.
4181.

STO
ADD
STC
SUB

*ALS
OUT
CLA
STC
TRA

*
* TELEMETR
*
TMIF2 CLZ

AXT

CLA
STO
CLA
STO
TIX
TRA

*

TMID
TMCLA
SPEX-2
TMCLA
12
TMIDO
TMOUT
SREX-l
SREX-2

Y INITIALIZE

"MID
2,1
*llt 1
Z* 1_ 1 » 1

*V 3 1 • i_

A31T.1
*-4,l
CXIT

* PGNS DOWNLINK INPUT
*
PGNSDF STQ

CLA
TMI
TRA
INP

*ALS
TMI
INP
LRS
STO
CLA
TMI
CLZ
TMI

SRFX
DLIF
* + 2
SREX
OISC1I
1
SREX
DLRFG
2
T$12
ID1F
PGNSD1
TS12
SPFX

C2/14/69 PAGE 113

SET UP TO GET WORD

GET ID

OUTPUT IDFNTIFICATION
OUTPUT INSTRUCTION

RESET T0 FIRST WORD

SAVE DIPFCTION COSINES
FOP TELEMETPY

DOWNLINK INITIALIZE FLAG

EXIT

TEST FOR STOP
PULSE RECEIVED
INPUT WORD
DISCARD UNWANTED BITS
SAVE INPUT

TEST FOP PRIOR ID
NUMBER 1 FOUND
TEST IF CURRENT
WORD IS AN ID



*
*

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

FLIGHT PFOGFAM X — LMAGS FPX S03 0151
LM £BD<?T =LPCTRPNI(

62
63
64
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

7436
7437
7440
7441
7442
7443
7444
7445
7446
7447
7450
7451
7452
7453
7454
7455
7456
7457
7460
7461
7462
7463
7464
7465
7466
7467
7470
7471

7472
7473
7474
7475
7476
7477
7500

24
62
6°
46
2n

1C
30
20
10
40
40
30
56
46
10
30
22
10
22
10
24
46
30
30
1C
30
56
40

2°
46
20
24
46
24
46

0
C
c-
C
0
0
c
0
c
0
0
0
0
r
c
0
D
0
c
r
c
0
c
0
r
0
r
c

0
0
c
0
0
0
r

0671
03CO
rooo
C023
4025
0570
0562
4011
0037
T023
1023
0037
C001
7445
0037
0562
4006
C562
1010
C022
0672
7467
T570
C563
C571
C012
0003
C022

0572
77?2
T412
7701
7502
4065
7503

4182.
4183.
4184.
4185.
4186.
4187.
4188.
4189.
419C.
4191.
4192.
4193.
4194.
4195.
4196.
4197.
4198.
4199.
4200.
4201,
4202,
4203.
4204.
4205.
4206.
4207,
4208,
4209,
42ir.
4211.
4212.
4213,
4214.
4215.
4216.
4217,
4218.

:S ASSEMBLY

SUB
ABS
COM
TMI
CLA
STO
CLZ

PGNSD2 CLA
STn
TRA

PGNSD1 TRA
CLZ

*ALS
TMI
STO
CLZ
ADD
STO
ADD
STG
SUB
TMI
CLZ
CLZ
STO
CLZ

*ALS
TRA

#

ID1

SPFX
K173
ID1F
OLWN
1B5
DLSC
SPF.X
EXIT7
DLSC
1
PGNSD2
OLSC
DLWN
1B17
DLWN
DLSTO
SPFX-1
DLWML
*+4
ID1F
DLIF
IDPF
TS12
3
SRFX-1

* SELF-TEST ROUTINE
TEST CLA

TMI
CLA
SUB
TMI
SUB
TMI

FLAGT
CKSUM
S12
1B3
# + 4
1B2
# + 3

C2/14/69 PAGE 114

IS ID1
SFT FLAG
ZERO WO*D NUMBER

SFT SHIFT COUNT
EXIT

TEST FOR ID
WORD FXPFCTFD

INCREMENT WORD NUMBER

FORM STOFE COMMAND

TEST FOP LAST WORD

RESET ID1 FLAG
RESFT INITIALIZE FLAG
SET DATA PF.CFIVED FLAG

-IS LESS THAN 3



*
*

6̂
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
60
61
61
62

FLIGHT DF j C A M

LM £BOP'

71
7"

71
70
71
70
71
7C
71
70
71
7C
71
7C
71
72
73
72
73
72
73
72
73
72
73
72
73
72
73
72
73
74
75
74
75
74

7501
7502

7503
7504
7505
7506
7507
7510
7511
7512
7513
7514
7515
7516
7517
752F
7521
7522
7523
7524
7525
7526
7527
753^
T531
7532
7533
7534
7535
7536
7537
7540
7541
7542
7543
7544

40
66

44
14
20
56
12
72
54
?4
12
44
60
46
40
14

52
12
72
24
24
56
7?
14
52
44
14
12
54

2?
12
22
46
4"
22
46

n

r

C
0
C
C
C
C
C
C
C
0
0
0
C
C
C
Q

C
C
C
C
0
C
0
C
C
C
C
C
C
C
C
C
£

C

1130
7010

75r4
4030
402C
Cor i
COCO
7775
CC21
roco
roco
7772
coco
7520
7772
COCO
r021
roci
7775
rooi
coo?
C001
7775
i^C3
C037
7772
4036
roci
r "• 2^.

coci
rop2
Cor?
^543
7772
4030
7772

X—LMAGS FPX

4220.
4221.
4222.
4223.
4224.
4225.
4226.
4227.
422B.
4229.
4230.
4231.
^232.
4233.
4234.
4235.
423f.
4237.
4238.
4239.
424C.
4241.
4242.
4243.
4244.
4245.
4246.
4247.
4248.
4249.
425C.
4251.
4252.
4253.
4254.
4255.

S03 Cl 51
ASSEMBLY

*

1K7

1CB4

3B3

TRA
OUT

LOGIC
TQV
LDQ
CLfi

*ALS
STQ
TSQ
LRS
SUB
STQ
TQV

*COM
TMI
TRA
LDQ

*LLS
STQ

TSQ
SUB

*SUB
*ALS
TSQ
LDQ
LLS
TOV
LDQ
STQ
LRS
ADD
STG
ADD
TMI

ADD
TMI

CXIT5
70 1C

TFST
*+l
K17C
SIXTH
1
^50
OVFLW
17
TSO
TSC
EPPQP

* + 2
CPPOF
TSO
17
"SI
OVFLW
TS1
"SO
1
OVFLW
4B17
31
cppQR
MS
TSI
16
TS1
"S2
TS2
* + 2

K170
rPPOF

C2/14/69 PAGE 115

ACCUM. Q REG. OPER.
377777 377777

252525 377777 252525
525252

TEST FOP OVERFLOW
777777 525252
40GCCC 525252 377777

TEST PESET OF OVERFLOW
400CCC

400CCD
125252

125252
40CCCC
OCOCCC

525252
OCOOOO

525252

000000
525252

OOCCCC COOC04 00004
2CCCCC CCOCOO
NO OVFPFLOW
200CCG 4COCOO 4COOOC

C C C C C 1
4CCCC1

CCOCOO
cccc-oo 400COC

COOCCC CfCCOO 377777



*
*
62
63
63
64
64
65
65
66
66
67
67
6C
60
61
61
62
62
63
63
64
64
65
65
66
66
67
67
70
70
71
71
72
72
73
73
74
74

75
74
7?
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
6C
61
60
61
60
61

PLIGH

7545
7546
7547
755C
7551
7552
7553
7554
7555
7556
7557
756C
7551
7562
7563
7564
7565
7566
7567
757^
7571
757?
7573
7574
7575
7576
7577
7600
7601
7602
7603
76̂ 4
7605
7606
7607
7610
7611

~ PFOGP6M X

I

44
6̂
72
6C
62
50
10
24
42
20
30
56
44
36
34
52
32
5C
22
4?
50
50
34
42
50
32
4?
42
34
50
32
42
22
62
22
72
62

M

C
0
0
c
c
1
1
c
1
c
c
c
V

c
c
c
0
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
r

C
0
c
0

'BOP-

7772
coco
7767
f 0<"0
coro
roo7
roco
4006
7553
40-̂ 6
C0p4
roi7
7772
00r5
r^-n7
C003
TC2
COC3
C004
7567
f"PC7
f nC0
f003
7772
OOC2
^001
76CO
7601
TOO
rno3
CfiCO
7603
4036
C^OO
4030
7775
COOO

— L M A G S "=PX SG3 0151
T C S A S S E M B L Y

C2/14/69 PAGE 116

4256.
4257.
4258.
4259,
42 6C.
4261.
4262.
4263.
4264.
4265.
4266.
4267.
4268.
4269.
4270.
4271.
4272.
4273.
4274.
4275.
4276.
4277.
4278.
4279.
42RO.
4281.
4282.
4283.
4284.
4285.
4286.
4287.
4288.
4289.
4290.
4291.

TOV
COM
TSC
COM
ABS
AXT

STD
SUB
TIX
CLA
CLZ
ALS
TQV
MPZ
SUZ
LLS
ADZ
AXT

ADD
TIX
AXT

AXT
SUZ
TIX
AXT

ADZ
TIX
TIX
SUZ
AXT

ADZ
TIX
ADD
ABS

*ADD
TSO
ABS

CRPOP

ACCUM

7,1
TSO,1
1B17
*-2,l
1B17
TS4
15
PPPQP
TS5
TS7
3
TS2
3,1
TS4,1
*-!,!
7,1
0,1
TS3,1
?PRQR
2,1
TS1
*+ltl
*+!,!
TSC.l
3,1
TSO.l
*-!,!
MS

K170
OVFLW

ococco
777777
CCCCfl
OOCCC1

STORE 8 NUMBERS IN
SEQUENCE

OOCCC1
777776
6COCCC

400CC4
377774
777773

OCCC05

OOC001
777776

COCC01 2CCCOO 777777
OCOCCO 20COOO C00001
OOCC04 CCOOOO
OCOCCC COOCOC 777774

CODCC3 COOOOO 777775

777776 OCOCOO 777773

000004 000000 777772

400000

377777



*
*

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

FLIGHT PfOf;PAM x-— \_ W£ Q^ f

LM JBOD- pLcCrpnr

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

7612
7613
7614
7615
7616
7617
7620
7621
7622
7623
7624
7625
7626
7627
7630
7631
7632
7633
7634
7635
7636
7637
7640
7641
7642
7643
7644
7645
7646
7647
7650
7651
7652
7653
7654
7655
7656

52
24
72
?0
40
72
40
40
1C
22
20
24
72
56
06
12
2?
24
22
26
22
04
44
12
24
24
22
22
24
26
12
24
54
04
12
22
22

n
0
C
C
c
c
0
c
c
r
C
C
r
c
r
c
r
0
r
C
C
C
r
C
C
C
0
c
c
c
c
c
0
c
c
c
c

coco
4002
7767
COCO
7621
7767
7622
7617
0000
4006
COCO
rooo
7767
0020
C0TO
0^01
rrri
5033
^-020
40C4
COOO
4005
7772
0002
4030
40 30
0^02
4020
4002
4020
COO 2
coo?
C021
4003
0002
COO 2
4004

4293.
4294.
4295.
4296.
4297.
4298.
4299.
4305.
4301.
4302.
4303.
4304.
4305.
4306.
4307.
4308.
4309.
4310.
4311.
4312.
4313.
4314.
4?15.
^316.
4317.
4318.
4319.
4320.
4321.
4322.
4323.
4324.
4325.
4326.
4327.
4328.
4329.

S FPX SC3 0151
S iSSFMBLY

C2/14/69 PAGE 117

LLS
SUB
TSO
CLA
TRA

TSQ
TRA
TRA
STO
ADD
CLA
SUB
TSQ
ALS
MPY
STO
ADD
SUB
ADD
MPP
ADD
DVP
TOV
STQ
SUB
SUB
ADD
ADD
SUB
HPR
STO
SUB
LRS
OVP
STQ
ADD
ADD

o
5B17
ACCUM
TSC
*+3
ACCUM
#+2
*-2
TSC
1B17
-sc
TSC
ACCUM
16
TSO
TS1
TSI
181
SIXTH
3B17
TSO
2B17
CPPOP
TS2
K170
K170
TS2
SIXTH
5B17
SIXTH
^52
TS2
17
4B17
TS2
TS2
3B17

ooccco
777777
000 COC

777777

OOCCCC
777777
OOOOCC
777777
6CCCOC
OCOOOO

2GOCCC
ocococ
252525
OC0002
OOGC01
377777

OOOCOC
40GCC1
OCOCOC
252525
25252C
161612

777772
777777
777777

777775
OOOCOC

000005

OOOCOO

000001
777777
777777

200000 777777

2COCOO 200000
200000 20000C
2COGOO 252525
377777 000003
377777 777777
377777 000002

377777 377777
377777 377777
377777 377777
377777 252525
377777 000005
161620 252525

16162C 16162Q
777772
777776 C00004

777776 777776
777776 OOOC03



FLIGHT O P O G F A M
LM

X--LMAGS FPX 503 0151
CLPCTPONICS ASSEMBLY

C2/14/69 PAGE 118

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

71

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
71
7C
71
70
71
70
71
72
73

7?

7657
766C
7661
7662
7663
7664
7665
7666
7667
7670
7671
7672
7673
7674
7675
7676
7677
7700
7701
7702
7703
7704
7705
77^6
7707
7710
7711
7712
7713
7714
7715
7716
7717
772C
7721

7722

24
10
26
04
C6
C4
22
22
72
24
72
24
T>
60
22
14
22
54
C4

12
72
24
?4
72
20
P4
72
20
10
30
20
10
20
10
40

72

C
C
C
C
0
r
0
c
r
c
c
c
c
c
o
c
c
r
n

C
c
c
0
r
C
c
0
0
r
0
0
n
r
C
C

0

4^20
roc3
roo3
C003
4^20
4Q20
4CC5
f 003
7775
r*C3
7775
4C20
7775
TOGO
4020
COC6
rcoo
roc2
coco
roc^
7775
roc-0
40C6
7767
40C4
4005
7775
4036
C572
C137
10C7
C^24
7CC2
C663
113^

7753

433P.
4331.
4332.
4333.
4334.
4335.
4336.
4337.
4338.
4339.
4340.
4341.
4342.
4343.
4344.
4345.
4346.
4347.
4348.
4349,
4350,
4351.
4352.
4353.
4354.
4355.
4356.
4357.
4358.
4359.
4360.
4361.
4362.
4363.
4364.
4365.
4366.

1B3

SCTFG

SUB
STO
MPP
DVP
MPY
DVP
ADD

*ADD
TSQ

*SUB
TSQ

*SUB
TSQ
COW
ADD
LOG
ADD
LPS

*DVP
STQ
TSQ
SUB
SUB
TSQ
CLf

*OVP
TSQ
CLfi
STO
CLZ
CL&

SIXTH
TS3
'S3

S I X T H
S I X T H
2B17

OVFLW

OVFLW
SIX^H
OVFLW

S I X T H
-S6
TSO
2
TSC
TSC
OVFLW

1B17
ACCUM
3B17
2B17
GVFLW
MS

SUM
TCL^

SUMLIM

*CKSUM

CLA
STO

MEMORY CHECKSUM POUTINE
TSQ MEMSUM

525253 777776 252525

161616 3C7071 525253
525251 525251 525253
61616C 743435 252525
525251 525251 252525
525253 525251 C00002
252526 525253

525253 525253

252526 252525

777777 252525
777777 COOCOO CODCOC
777776 CCOCOO 777777
777777 6COCQO
2CDCCC 177777 777777

OOCC01 177777
CCCCCC C00001
777777

FND OF LOGIC TEST

SCT TFST FLAG

!NITULIZF MFMORY

PFPFQPM SUMMATION



*
*

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
71
71
72
72
73
73

FLIGHT PPOGPAM X-
LM ^BOR^

73
72
73
72
73
72
73
72
73
72
73
72
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

7723
7724
7725
7726
7727
773C
7731
7732
7733
7734
7735
7736
7737
7740
7741
7742
7743
7744
7745
7746
7747
7 750
7751
7752
7753
7754
7755
7756
7757
7760
7761
7762
7763
7764
7765
7766
7767

30
46
24
46
20
24
46
20
10
40
20
66
10
30
40
20
24
46
40
20
40
12
3C
72
32
10
20
24
46
4n

30
22
10
24
46
4?

46

C
C
C
0
c
0
G
C
0
c
0
c
c
0
c
0
c
c
0
c
c
0
c
c
0
0
0
c
c
c
c
c
0
c
0
0
c

C137
7727
4C06
7742
C412
7520
7735
5427
T412
7737
5033
6410
C412
0572
1130
0412
4006
7746
7740
7701
7737
C023
C153
0024
0137
<"137
C024
0663
7761
C023
0153
4006
0153
0664
7752
1131
7772

-LMAGS FPX S03 0151
FLCCTRONKS ASSEMBLY

4367.
4368.
4369.
4370.
4371.
4372,
4373.
4374.
4375.
4376.
4377.
4378.
4379.
4380.
4381.
4382.
4383,
4384.
4385.
4386.
4387.
4388.
4389.
4390.
4391.
4392.
4393.
4394.
4395.
4396.
4397.
4398.
4399.
4400.
4401.
4402.
4403.

CLZ
TMI
SUB
TMI
CLA
SUB
TMI
CLA
STO
TRA
CLA
OUT

STO
CLZ
TRA

COPF.X CLA
SUB
TMI
TRA
CLA
TRA

MEMSUW STQ
CLZ
TSO

*ADZ
STO
CLA
SUB
TMI
TRA
CLZ
ADD
STO
SUB
TMI
TRA.

ACCUM TMI

SUM
* + 3
1B17
COPEX
S12
3B3
*+4
7B3
S12
*+3
1B1
6 4 1C
S12
FLAGT
F.XIT52
S12
1B17
*+2
*-5
1B3
COREX-3
SREX
WPDCNT
TVARBP
SUM
SUM
TVARBP
SUMLIM
*-*-2
SPEX
WPOCN'
1B17
WRDCNT
WORDS

CXIT53
FPPOP

02/14/69 PAGE 119

TEST SUM

INCORPFCT SUM
S6T TEST WORD BITS
AND TEST MODE FAILURE
INDICATOP

PESFT FLAG

CQPRFCT SUM

SUMMA TIQN SUBRT,

FORM SUM

TEST FOP L I M I T

INCREMENT W O R D COUNTER

SUBROUTINE TQ TEST FOP



*
#

74 76
74 77
75 76
75 77
76 76
76 77
77 76

77 77

P |_ j f;n"" op nr; c A M y — \
|_ ff [_ PQP "" C |

777r 24 C 4r-^S
7771 46 ' f764
7772 2" r 7520
7773 ln r "412
77^4 4" : 7712
7775 44 C 6764
7776 4̂  C. 7772

7777
f ?Cr

?*>?0
2"4"
22r"!

2^rl
2TC2
2°C4
?r>j,->

T ̂  *J />

2040
6nCl
60C?
60C4
6200
26CO
25CO
ooro

_tffiGS C D>
.rrTPON!(

44̂ 4.
44r5.
44C6.
44"7.
4408.
44̂ 9.
441̂ .

44H.

4412.
4413.

4414.
4415.

4416.
4417.
4418.
441Q.
442̂ .
4421.
4422.
4423.
4424.
4425.
4426.
4427.
4428.
4429.
443C.

< 503 C15
:S 4SSCM8

CppQS

nvpLw

*
*
*

DL.DCG
OISC1I
DISC2I
DCHA
SULH
COALO
SIB-0
COBEO
SIGAO
roGfto
Exn
FYO
^ZDTMiDn
SHOUT
SHIN

1
LY

SUB
TMI
CLi
STC
TPA
TOV
TR^

CHCCKSUM
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINF.
DEFINF
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
END

1B17
EXI""
3B3
512
SETG
PXIT

TRDHP

INPUT

62CC
2D2C
20.40
22CC
20C1
2CC2
20 C 4
2010
202C
204C
6CC1
60C2
6C04
62C-C
2600
25GO

C2/14/69

ZERO ACCUMULATOR

OVERFLOW

PAGE 12?

INPUT-nUTPUT ADD^ESSFS

PANGE 40CO-7776

DISCPETF INPUT WORD 1
INPUT WORD 2

DEFINF QUTPUT REGISTERS
FOR FDAI ANGLES

DEFINE THE ATT ERROR
OUTPUT REGISTERS



FLIGH X--L«*G? FPX $33 ois i
FLFCTRONICS

C2/1A/69 121

02-^7 - 1004
10C5 - 3776
4Crr - 7776

LPC.

0206
3777
7777

126CP3
306163
225333



*
*

SYMBOL DIC*

10B17
18J
1B14
1B5
1J2 X
1J7
1K14
1K22 X
1K27
1K33
1K4
1K9
25J
2B17
2J3 X
2J7LS
2K18
2K4
3K4
4K10
4K25
4K35
4K8
5K16 X
6B17
6K4
7B17
9J
A12
A13BD X
A23
A31T

A32T X
A33T X

FLU

ION*'

2234
251
2213
2207
205
216
402
401
464
467
461
455
185
22CO
21C
231
345
5C4
452
189
491
493
443
426
2196
352
2195
188
117
302
126
266
267
268

X--LMAGS S03 0151
ASSFMBLY

02/14/69 PAGE 122

1PB4
181
1817
1B6
1J3
1J7LS
1K18
1K23
1K28
1K34
1K56
21J
28J1
283
2J4
ZK1
2K19
2"IB3
3^104
4K12
4K26
4K4
5B17
5K17
683
6K5
7R3
All
A12BO
A 130
A31
i32
A33
ABVFC

4229
2784
2201
2208

X 206
217
399

X 405
465
468
5C3
193
346
?203
224
471
190
2216
2218
377
35C
43C
2197

X 442
2205
490
3C61
116

X 301
144
120
121
122

X 3990

1284
1811
182
1B9
1J4
1K1
1K19
1K24
1K29
IK 35
1K6
22J
28J2
2J
2J5
2K11
2K2
3B17
49B17
4K2
4K27
4K5
5B3
5K18
6J
6K6
7J
A118D
A12D
A13T
A31BD
A32BD
A33BD
ACCUM

2757
2210
2261
2209
220
407
403
462
466
469

X 408
359
347
446

X 225
393
47?
2199
2233
488
366
494

X 2204
429
244
389
186
300
143

X 264
236

X 237
238
4403

16J
IB12
1B3
1J
1J5
1KH

1K20
1K25
1K3
1K36
1K7
23J
28J3
2J1
2J6
2K14
2K20
3B3
4B17
4K21
4K3
4K6
5J
5K2C
6K1C
6K8
8B17
A11D
A12T

A21
A31D
A 3 2 D
A33D
A D D M S

192
2211
4348
233

X 221
X 409
X 4CO
X 2217

411
470
4226
360
348
208

X 226
178
349
4235
2198
498
489
394
191
39C
386
241
2214
142

X 263
124
146
147
148
516

17J
1B13
1B4
Ul
1J6
1K13
1K21
1K26
1K30
1K37
1KB
25B17
29J
2J2
2J7
2K17
2K3
3J
4J
4*23
4K34
4K7
5K14
5K26
6K2
6K9
8J
A11T
A13
A22
A31S
A32S
A33S
ADQUT

3%B
2212
2206
204

X 222
X 413
X 404
463
456
458

X 412
618
232

X 209
23C
457
177
247
243
459
492
431
425
361
353
450
187
262
118
125
57

X 58
X 59
4014

k



*
*

ADST
AL
APCTAF
B12
B22
B3SF
BCDL
BRANCH
CDH
CLADD
CMF
COGA
CSICOH
DA13
DAXA
DAZ
DDF
DEDASC
DEL42
OELP
DELTA
DFLVG7
DICOS
DISC 1C
DLRFrG
OQIF
OPS02
DRX
DSPF1
DSPLY4
DVINT

DVX
DV2M1
DXFP14
FADIC*
CNCOM1

FLTI

265
160
39C2
?6
27
513
2235
73
2186
580
261
115
2086

X 136
395
295
351
534
447
3317
173

X 373
2358
3"5
4414
4044
3 SO 4
96
432
3565
2428
279
89
161?
2751
926

P R O G R A M X—LMAGS FPX 503 0151
IM, A B O R T F L E C ^ R O N T C S A S S E M B L Y
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£ c

ALPHA
A~

R13SF
B23RSF
B41
BM13SF
Cl
C")H2
CLAFO

CO&21
COGAQ
CSMPV
0&31
D^XC5M
0«ZA
ODIN
HFL10
DCL5
DrL^l
DrLTA*
D = XTT
DTGX
DISCI!
DLSC
nponuT
PPS03
DPY
DSPLY
DS^SC
DVS
ovx^i
OXirp
DXFPR5
r^ppr)
CN^rpp

156
152
81
515
514
25
509
382
2155
2239
24C2
4423
2867
138
379
397
4098
440
438
182
234
741
100
4415
5?
341
3806

X 97
3514
406
2269
87
1542
1547
3690
254

AHE
ALTUP
AT I
E13VSF
B23SF
B42
BR1
C2
COM3
CLATEN
COALO
C O R E X
CSMT1
DA32
D A Y
D A Z P ^ M
DF.DA

DEL2
DEL6
DELR2
DF.LVG
niAta
DIGY
D1SC2I
DLSTO
DPQUT
DPTSB
D»Z
DSPLY1
OT3
D V S X
D V Y
DXFR1
PI
FLPRD1
rCNS10

2512
1068
4126
512
510
29
59C
48
2159
2240
4419
4382
3124

X 139
284

X 381
4417
437
439
184
227
535
ici
4416
588
176
3839

X 98
3524
500
108
280
1529
130
3696
274

AHE1
APCTA1
ATTF.PP
B18SF
B31
BACCSF
BR2F.X
CAL
CI
CLEARM
CQBEO
CPSPRO
DA11
DA33
DAYA
DO
DEDABP
DFL20
DELAY
DELP3
DELVGX
DIAK2
DIGZ
DLOC
DLWN
DPSO
DPVMAG
DSP1
OSPLY2
DUMCLA
DVSY
DVYMl
DXFP10
F13
ELPRD2
FROUT

2521
3926
2522
511
24
344
3012

X 1943
95
743
4421
3583
134

X 140
396
260
591
444
2247
183
371

X 536
102
857
427
3783
3829
1898
3542
2243
109
88

X 1541
132
3741
2544

AI
ARCTA2
Bll
B21
B32
BACK
BR50
CDCC
CKSUM
CLEARP
CODELL
CSI
DA12
DAX
DAYREM
DDEL
DF.DAE
DEL21
OELH
DELRP
DELVGY
DIAT
DISCI
DLIF
DLWNL
DPSQ1
DOSX
DSP2CP
DSPLY3
DVGXX
DVSZ
DVZ
DXFR13
*3
ELPRD3
ERROR

155
3949
22
23
28
2237
592
2313
4366
256
65

X 2102
X 135
283

X 380
410
733
445
307
249

X 372
833
398
428
502
3787
64
1911
3556
357
11 Of
281
1578
131
3759
4406



*
*

FSQ
CX27
<=X33
FX35
CX44
FX9
CXEC6
EXIT
FXIT13
EXIT18
EXIT22
PX1T27
EXIT31
EXIT36
CXIT4C
FXIT45
CXIT5
FXIT6
EY
FDAI
FI.TP
FLTPE
FLTRJ
GDI AW
GPAV1
GZOT
HnipP
HUGH
ID1
IMUDC
IP1
K172
K183
111
132
L1LF

FL!

154
3048
3152
2069
3649
2451
2026
3B54
618
613
617
63C
639
644
648
664
600
601
83
2639
1G83
1227
1344
3407
3055

X 106
?55
724
501

X ?SC8
943
2222
2226
417
199

X 422

X — LM£GS Sn3 C2/14/69 PAGE 124
LM

CX
PX2P
CX33D

^X36
PX45
cxi=C
CX*C4
CXITI
cXI'r14
<=XIT19
CX!T?3
CXIT78

CXTT32
=XIT37
PXTT41
CXT*46
PXIT50
CXI^7
CY^Z
FDAT1
PL^Pfl
FLTPC
FL^PK
GOL*W3
G S c S "
H
HDP

in
ID1F
INCMU7
1P2
K173
K55
L12
L41
LILJ

S2
2954
2059
3363
3662
3503
1975
596
60Q

614
619
631
640
645
655
665
669
6C2
2530
2032
1098
1246
1387
1752
3460
269
2483
2818
433
1958
979
2221
448
197
420
423

rxi
F X29
FX33PP
PX36P
FX46
PXEC1
FXECM
FX1T1C
EXIT15
FXIT2
FXIT24
FXIT29
PXIT33
FXIT38
FXIT42
FX1T47
FXIT51
FXIT8
FYO
FDAIL
FLTRB
FLTRG
FLTRL
GDLAW4
GXDT
HOQT
HPCl
IC1BP
IDLE
1NIT
1R3
K180
KDT
L21
L42
LL3DOT

2266
2971
2076
541
4032
3569
1930
605
610
597
623
636
641
646
656
666
670
603
4425
2708
1133
1265
1407
1769
104
294
2495
589
1845
3446
987
2229
505
418
200
2038

EX16
EX3
EX34
6X37
EX5C
EXEC2
FXECM1
EXIT11
EXIT16
EXIT20
EXIT25
F.XIT3
EXIT34
EXIT39
EXIT43
EXIT48
EXIT52
EXIT9
E2
FLAG1
FLTPC
FLTPH
FLTRT«
GM
GYCOM
H?T
HRF
IC2
IDRF
INTAS
K17C
K181
KINGK
L22
LILA
LMORB

2653
2308
319C
555
4110
1925
1932
606
611
615
624
598
642
647
657
667
671
604
84
436
1169
1285
1131

X 1511
2283
758
414

X 2835
434
2385
2224
2228
1468

X 198
421

X 3077

FX17
EX30
EX34P
EX4
EX8
EXEC3
FXECM2
EXIT12
EXIT17
FXIT21
EXIT26
EXIT30
EXIT35
EXIT*
FXIT44
EXIT49
EXIT53
EXO
EZO .
FLAGT
FLTRD
FLTRI
FLTRX
GRAV
GYDT
HMF
HRINT
IC3
IMPBKl
IR
K171

K182
KSR
L31
LILC
LMOR81

2671
2992
552
2356
2426
2007
2023
637
612
616
629
638
643
599
663
668
672
4424
4426
435
1213
1289
1128
3038

X 105
257
2504

X 2857
3366
936
2223
2227
3981
419
424
3117



*
*

LMOPB2
M1B1
MOOCK
MU17
MU8S12
NAV3
NMAX
NORTON
OPBLIN
OPBPET
P
P21
P34
PDQLJT
PI
PITER2
PP
012
OA
ROX
R5Z
RCX
RD3DTL
READP
PF
RMF
ROR
RPSY
RP2
RVCOMP
S10
S15
S7
SF
SFLO
SFL6

FLU

1432
2296

X 702
149
29C
2915
2232
2041
685
537
150
480
485
342
637
332R
172
129
250
165

X 159
275
441
253
278
4059
4025
195
114
2847
314

X 319
313
39
522
538

P R O G R A M X—LM*GS FPX SC3 C151
L^ ABHPT ELECTRONICS A S S E M B L Y
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LPI
M25B16
MOOF
MU3
NAV
NAV4
NIC
NOTDD
OPBL^
OUT
Pll
P22
P43
PGNSD1
PI02
PJTCR3

PSIP
OlD^DA
OL
PCY
PADO^
RCY
ROOTS
PFTURN
DFDOT
OMF
PpT

RPSZ
0 $T

PX
Sll
S16
snvx
SF1
SFL1
SFL7

247?
499
995
449

X 2882
2919
2726
4G84
1438
1884
476
481
486
4192
2219
3333
1C3
306
273

X 166
37C

X 276
339
3486
325
259
753
196
2569
270
315
32"
523
826
527
532

LUNAL
MABEE
MOOEl
MU6
NAV1
NF
NCRM
OCTF
ORBPAP
OUT1
P12
P23
P44
PGNSD2
PID4
PMAX
PUPDA'
022
OLTELF
ROZ
FANGE
PCZ
PDOTX
REX
R IX
PNO
FR
PRT

PST1
PY
S12
S17
SDVY
SFA
SFL2
SFL8

2579
2017
10C2
451
2897
91
3812
4C

X 2966
1873
477
482
487
4189
222C
2225

X 1123
151
308

X 168
X 1288
X 277
45
161
179
582
252
2054

X 978
271
316
321

X 524
820
528
531

LUNAL1
MAX
MS
MU7
NAV1P
NFWDD
MORM1
OCTQ
QPBPM
OVFLT
P13
P24
PART

PGNSOF
PINT'
POUT

Ql
Q5
R
R5X
RATF.
RD2DOT

ROOTY
R^Y
RIY
RND1
RRDOT
RRX
RSTE
PZ
S13
S5C7
sovz
SFACC
SFL3
SFP

1042
4121
2231
526
1052
1981
3824
4051
3630
1887^--
478
483
362
4168
1200
175
153
1696
170
157

X 1217
415

X 46
X 162

18C
2388
338
112
949
272

X 317
378

X 525
828
529
814

tUNAZ
MEMSUM
MU10
MU8
NAV2
NI
NORHV

-TJPBIT3
^ORBPMl
OVFLW
P14

P33
PDOTM1
PHIP
PITER1
POLJTFS
Oil
07
RQ
R5Y
PB
R03DOT
PDOTZ
REZ
RIZ
RND2
RRSX
PRY
RT
SO
S14
5623
SETFG
SFG
SFL4
SFR

3424
4388
454
453
2905
90
3609

X 1571
3636
44C9
479
484
337
107
3299
174
86
1804
169

X 158
229
375

X 47
X 163

181
2505
194

X 113
164
304
318
460
4357
830
533
824



*
*

SFT
SHFT1
SIALO
SIDELL
SMS
SPULSF
SREX2
STEER2
STOCOM
TAO
TBRAKE
TE2
TI
TLOS
TMIEl
TPERG
TS1
TS14
TS3
TSS
U1Y
UBCOMP
V1X
V2Z
V6Y
VD1X
VD2Z
VEY
VH
VIZ
VSMGY
VYO
wiz
WCY
X3
XDV2P

FLI

816
2389
4418
6^
4119
2722
31
1846
2242
298

X 3342
391
340
?39
673
248
7
IS
9
119

X 71
696
49
76
62
309

X 94
X 323
329

X 332
X 368

228
55
67
85
1692

LM
X — LMiGS FPX S03

c L r cTPON!CS
C151 C2/14/69 PAGE 126

spn
SHFT2
S!BC P3
S T G A
SOFT1
SQ^TI

S°F*Q3

SUM

TAI
T r t_TH
TST

-IG
TMCLA
TMIF2
Tp

TSIC
TS15
T?4
T S C X
U1Z
V
VIY
V5X
V6Z
V01Y
vox
VFZ
VHA
VPO
VSMGZ
VY^FS
W R X
w c z
X4
xnvs

822
2506
4420
111
907
3978

1862
123
3C3
587
4212
299
586
4157
246
14
19
1C
141

72
333

X 50
354
63
310
363

X 324
358
297

X 369
497
383

X 68
127
1058

SFTEST
SHIN
SIC01
s icao
SGFT2
SORT
STDD
STHER4
SUMLIM
T A 2
T CSM
THSF
TIMEA
TMF.
TKGUT

T R 4 C C W
TSll
TS16
TS5
T V A P B P
U2X
v e x
viz
V5Y
vex
VD1Z
V O Y
V F X
VHSQ
V P Y
VT
V Z
W B Y
toORDS
xov
X I

767
4429
3887
4422
1022
3961
4112
1868
495
282
343
558
3495
4139
2238
2241
15
20
11
34
41
326

X 51
X 355

291
311

X 364
44
128
223
296
289

X 384
496
1657
235

SFV
SHOUT
SICG2
SfNITC
SOFT3
SP^X
STEER
STFFR5
T
TB
TDFL
THFP
Til
TMID
TMPBR
TRNSFP
TS12
TS17
TS6
TVTG
U2Y
VOY
V2X
V5Z
VCY
VD2X
VDZ
VG
VIX
VRUP1
VX
MIX
WBZ
WRDCNT

XOV1
XORBV1

818
4428
3872
625
920
33

X 1782
1819
335
336
245
99
388.
530
69
2236
16
21
12
880
42

X 327
74

X 356
X 292
92

X 365
295
330
1593
287
53

X 385
137
1665
3137

SHDUM
SI
SICOF
SIXTH
SOUT
SPEX1
STEER1
STGCTR
Tl
TBO
Tl
THETAF
TL2
TMIDO
TP
TSO
TS13
TS2
TS7
U1X
U2Z
VOZ
V2Y
V6X
VCZ
V02Y
VEX
VGX
VIY
VSMGX
VY
W1Y
wcx
WRDLP
XDV2
XORBV2

2230
56
3861
2215
4028
32
1792
632
133
286
387
240
392
4427
334
6
17
8
13
70
43

X 328
X 75
61

X 293
X 93

322
80

X 331
367
288
54
66
3468
1674
3162



)

* FLIGHT PROGRAM X--LMAGS FPX S03 0151
* LM ABOOT FLFCTRONICS ASSEMBLY

Y
ZNOC

171
28G5

YD2DfT YD3DOT X 376 ZFRO

02/14/69
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6 TS' 565
l^RQ
1*72
1839
2797
3317
3869
3°8<"
4262
430?

89r
1310
1708
1829
2104
2358
242C
2584
2645
2719
291C
3168
3259
3359
3680
3784
381°
3888
3924
3970
4237

CTQ

sTn
$uz
MPY *
CLZ
CLZ
STT
STO
<;n #
MPY

5Tr)
CL5
STO
f P7
STH
eta
CTO

STH
STO
£DZ
s^n
57-3

SUZ
riz
MPZ

CLZ
STT
sro
CLA
CLA
<TQ

571
13^=2
I'M 5
1888
3^56
3486
3872
3984
4284
4313

R96
1316
1714
183C
2108
2390
2423
2588
2648
2755
2927
3171
3301
3429
3681
3789
3833
3896
3941
3973
4239

CLi
SUZ
ST0
CL&
STn
s^o
CLA *
aoz
SUZ *
ftOD

ft 02
STD
SUZ
ST0
rifi
s^o
SUZ
MPY
aoz
CLZ
STQ
SUZ
S"G
ST0
STO
*DZ
CLZ
S^O
STD
STQ

SUB

1233
1398
1758
2261
3061
349C
3874
4226
4286
4346

909
1322
1726
1871
2141
2396
2431
2596
2676
2762
295C
3177
331C
3433
3684
3791
3343
39C5
3944
3981
4247

STC *
STG
STO
STQ
SUZ
CLZ
STQ *
STQ
aoz #
ADO

STO
SUB
ST0
ST0
MPP
4DZ
STO
MPY
STD
CLZ
CLZ
ST0
CLZ
DVP
OVP
STC
STO
STQ
CLA
LDQ
ST0

1266
14C1
1797
2271
3100
3698
3875
4229
4296
4348

914
1349
1729
1876
2143
24C4
2434
261C
2679
2778
2999
318C
3347
3438
3701
38CC
385C
3909
3947
4040
4249

MPP
SUZ
STO
CLZ #
STO
CLA
MPP *
SUB
CLA
DVP

CLZ
STQ
ADZ
ADZ
STO
STQ
ADZ
STO
SUZ
CLA
STO
SUZ
STO
DVP
CLA
CLZ
ADZ
ADO
SUB
STO
ADD

1274
1409
1819
2757
3101
3712
3883
423C
4301
4349

1238
1354
175C
1877
2146
2407
2435
2615
2685
2789
3002
3199
335C
3657
3719
3803
3863
3913
3952
4041
4281

MPR *
ST0
CLZ
CLZ
MPZ
ADD
MPR *
STO
STH
S^Q

STO
ADD
STQ
STO
SUB
SUZ
STO
SUZ
STO
CLZ
CLZ
STQ

CLA
STO
ADO
STO
STQ
CLZ
SUB
CLZ
ADZ

1299
1412
1825
2764
3280
3735
3884
4235
4303
4351

1269
1362
1756
I860
2263
2412
2438
2621
2688
2905
3113
3224
3353
3661
3729
3807
3866
3915
3954
4047
4308

STQ *
SUZ
ADZ
CLZ
STQ
ADZ
STO *
LDQ
CLA
SUB

MPP
STO
DVP
ADZ
STO
STQ
ADZ
STQ
SUZ
CLZ
STO
ADZ
CLZ
DVP
MPY
STO
STO
STQ
CLA
STQ
STQ

1317
1419
1826
2784
3290
3765
3893
4240
4304

1297
1368
1820
2034
2318
2415
2507
2625
2712
2909
3116
3256
3355
3669
3771
3816
3868
3920
3962
4048
4309

CLZ
STQ
STO
CLA
CLZ
CLA
STO
SUB
SUB

STO
SUB
CLZ
STO
STO
SUZ
STO
SUZ
STQ
ADZ
DVP
STQ
STO
STO
CLA
CLA
SUB
ADD
STQ
CLZ
ADD

8 TS2 1237 CL7 STQ 1247 MPR * 1251 MPR * 1255 MPR * 1259 MPP * 1305 ADZ
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14

15 TS11

16 TS12

17

18

233°
3C84
3479
3691
3936

22
1492
18CC
?304
2977
3551"1

3624
4C05

23
1862
2327
3197
3646

24
2317
32^4
3632
3738

25
3C68
3228
3623
3732

26
173?
1865

CLZ
STQ
CLZ
CLZ
MPY

^QU
CLZ *
$TQ *

STQ *
STD *

6DZ
CTH *
MpC$

FOU
CLA
CLA
MPY
£DZ

rou
too
sin
CLZ
DVP

FOU
ADZ
STn
DV°
$TT

COU
$*n *
flDZ

2765
3091
3586
37C6
4270

517
1556
ISC,?
2313
29P3
3585
3695

1164
1863
2328
32C7
3647

545
232^
3213
3642
3777

547
3C69
3243
3633
3750

1146
1738
?^48

STO
MPY
ST0
CLZ
SUZ

CLA *
CLZ *
MPR

TLA
CLZ *
MPP$
STQ

r.Lft
MPR

MPP

CLA
ST0

CL^
MPY
CLi
APZ
DVP

CLA
ST0
ADZ
CLZ
MPP

STG #
STG
STO *

2769
3368
3589
3723

1139
1585
1869
2319
3C57
3588
3716

1166
1878
234C
3216
3696

1182
2331
3247
3643
3996

1186
31C2
3245
3638
3764

1165
1753
2CR4

CLA
STO
SUZ
ST0

ST0 *
STO *
CL*
CLA
CLZ *
MPP$
CLZ

ST0
CLi
ADO
CLA
ST0

CLA
CLA
ADZ
ST0
MPR

CLA
s^n
STG
ADZ
sTn

LOG
CLA *
STO

2773
3371
3593
3745

1171
1594
1914
2346
3C93
3592
3761

17C2
2133
2342
3246
3717

1867
2332
3358
3652
4Cf 5

1568
31C8
3249
3639
3774

1167
1759
3041

CLA
ADZ
STO
MPR

ADD *
CLA *
STQ

SUB
STO
MPPJ
CLA

STD
STO
CLA
CLZ
SUZ

ST0
MPR
STO
MPY
MPR

CLA
&DZ
ADZ
STO
&DZ

STO
CLA *
STO *

279C
3377
3596
376C

1267
1700
192C
2348
31C7
3595
3991

1851
214C
3095
3585
3762

1874
2343
3378
3705
4177

2C52
3134
3352
3682

1177
1803
3C79

MPZ
ST0
SUZ
STO

STO
STn
ADZ
CLA
MPP
MPR
CLA

CLA
CLA
STO
MPP
SUB

CLA
MPY
CLA
sTn
S"0

CLA
CLZ
STO
CLZ

ADO *
ST0
STO

3053
3380
3600
3931

1270
1710
2127
2349
3137
3599
3996

1855
2314
3114
3602
3778

1884
3096
3538
3725
4180

2082
3142
3366
3700

1497
1847
3083

STO
ADZ
STO
STO

ADZ
SUB *
STO
MPR
CLA *
MPP
MPR$

CLA
MPY
CLZ
MPR
ADZ

CLA
STQ
MPR
MPR
CLZ

STO
ADZ
CLA
STO

CLZ *
SUZ
SUB

3059
3465
3633
3934

1482
1727
2130
2497
3544
3632
4001

1861
2325
3196
3631

2080
3115
3592
3733
4207

3044
3143
3618
3703

1550
1848
3103

MPP
STO
SUZ
MPY

STO *
CLA *
ADD
STO *
STO
MPR$
MPR

STO
SUB
STO
CLZ

STO
LDQ
MPR
CLA
CLZ

CLZ
STO
STQ
SUZ

STO *
ST0
CLZ
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19 ^$15

20 TS16

21 TS17

22 Bll

23 B21

24 R31

25 B41

26 812

27 B2?

28 B32

29 B42

30 SRFX3

31 SPFX2

32 S*CX1

3131
359P
373C

27
3154

28

3753

1355

1396

1407

1417

1369

1399

1410

142^

3T38

36T9
3854

1980

ST0 *

TVP

^QU
CL&

cou

FQU
MPR

STH *

CLA

CLA

CL A

^TO j£

cn
CL1

CL4

STQ

STQ

-FA
'PA

3154
3597
3770

1850
3233

1187

1192

1387

1390

3C73

3626
3855

1983
3990

CLA$
STOt
ST0

ST0
ST0

ADD

CLA

CLA

CLA

T0fi

TRA

STQ

3162 CLZ *
36C4 STQ$
3773 ADZ

1853 SUB
3238 MPR

3253 STO

3052 OVP

3832 STO

3630 STQ
4147 STO

2751 STQ
401C TDA

3231
3612

1857
3260

3263

3610

3835

3686
4153

28C2
4152

STO 3267 DVP 3362 STO
CLA * 3613 MPP * 3620 CLA *

CLA 1859 CLA 3080 STQ
MPY 3597 STO

ADZ 3264 STO 3272 MPZ

CLZ 3614 ADZ 3615 STO

TRA

TRA 3690 STQ 3758 TRA
TRA

^RA 3812 STQ 3823 TRA
STO 4201 STQ 4209 TRA

3369 CLA
3726 STO

3104 LDQ

3604 STO

3739 STO

3829 STQ

3969 STO

33 582 585 673 ST 681 TRA 724 ST 728 TIX * 1979 STQ
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34 TV AR R3

39 Sc

40 OCTF

41 U2X

42 U2Y

43 U2Z

44 VFX

45 PDfTX

46 PDCTY

47 CDO^Z

48 C2

2522
3783
39^2
4147
4185

5^
3467
430"

P31

4C3J

44
3367

46

47

3374

11-4

NT1" U? PC"

NO" 'ISrP

2C65
3211

STQ

'̂0$
'MI

STQ

STQ

ft*

MP7 #

CCU

rou

ST0 *

ST0 *

SUB
DV°

2541
3 8'~' 5
3Q45
4152
41Q1

55
34S1
4393

4^34

4C62

45

3399

1230

3151
3220

STO$

•'•pa

TSQ
ST0
CL£

Mpp

CLZ

rOU

CLA «

SUB *

ST0
DVP

2575
38C8
3948
4153
4201

58
3482

4111

4085

2C94

3158
3237

ST0 27C8 STQ 272C TRA 3583 STQ 3605 TRA
TPi 3839 STQ 3852 T«A 3862 STQ 3386 TRA
TR^ 3961 STQ 3966 TP4 4139 STQ 4142 TMI.
^0^$ 4168 STQ 4171 TCA 4174 TMI 4181 TM[
S""0t 42C9 TRA$ 4388 STQ 4396 TRA

CLi 3451 STQ$ 3453 ST0 3454 TSQ 3455 CLA
TP4 3484 TSQ 3487 CLZ 3489 STO 4361 STO

DVP

STO

MPR * 3138 STO * 3141 MPR * 3169 CLA * 3178 CLA *

CLZ 316C STO 3164 OVP 3173 OVP 3182 DVP
ADO

49 V1X

50 V1Y NO' USrn

51 V17 NO' Ijctn

1493 * 1689 MPP * 1875 MPR * 3174 STQ * 3379 MPR *
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C2/14/69 PAGE 133

52

53 W1X

54 W1Y

55 W1Z

56 SI

57 A31S

58 A32S NOT

59 A33S NOT

60 SIDELL

61 V6X

62 V6Y

63 V6Z

64 DQSX

65 CODELL

66 WCX

67 WCY

68 WCZ NOT

4190 STO 4193 CLZ 4196 ST0

1499 STO * 1685 MPP * 1879 MPR * 3165 STO *

75 DLY

74 TM!,

3685 STO 37G2 MPP 3768 MPP

844 STO * 1289 CLA *

2585 CL4 2595 ADO

64 COU 546 STfl

548 5^0 2081 CLZ

544 ST0 2083 CLZ

3439 STQ

2079 CLZ

1062 APZ * 1063 ST0 * 1667 SUB * 1678 CLZ * 1683 ST0 * 1686 ADZ * 1687 STO *
169C SUZ *

2587 &DD 2592 CL& 3434 STQ

953 CLA * 10C2 CLA * 1470 MPR * 1476 MPP * 14BC CLA * 1552 MPR * 1582 CLA *
2984 ST0 *

3155 MPY



* FLIGHT PROGRAM X — LMAGS FPX 503 C-151 02/14/69 PAGE 134
* LM £80RT FLCCTRONTCS ASSFMBLY

69

70

71

72

73

74

75

76

80

81

82

83

84

85

86

87

TMPBP

U1X

U1Y NOT tJSFD

U17

BRANCH

V2X

V2Y NOT USED

V2Z

VGX

fiT

FX

FY

F.Z

X3

Oil

DVXM1

748

60
1557
3166

1117

749
3509

80

52

1669

1741

901
2527

968
2538

974

86

1281

P85

CLZ

TMI

ST0 *
CLA *

MRD

STT
STO

COU

CLA

s^o *

SUB

CLZ *
APZ

AP7
4DZ

ST0

FQU

STH

CLA *

3507

1077
1584
3175

1926
3578

3133

1679

1796

958
2528

969
2539

1C 04

3221

1307

2270

STQ

MPY *
CLA *
CLA *

ST0
STO

STO *

CLA *

DVP

ADZ
STQ

ST0
ST0

ADZ

STQ

STO

ST0 *

11C9 CLA * 1110 MPP * 1116 CLA 1483 CLA * 1501 MPP *
1682 MPR * 1870 MPR * 3058 STQ * 3067 MPR * 3139 CLA *
3376 MPR *

1987 ST0 2C24 STO 2448 TMI 3500 STQ 3506 CLZ

3370 MPZ *

1814 CLA * 3?83 STO *

289C ST0 2956 SUB 2959 STO 3415 DVP

959 ST0 1C18 ADZ 1019 ST0 1949 MPY * 1954 MPR *
2546 CLZ * 255C STQ * 2558 ADZ * 2559 STO *

971 CLA 975 CLZ 977 STO 1013 ADZ 1014 STO
2562 CLA

1CC5 ST0 2533 ADZ 2534 STQ 2564 CLA

3222 MPY 3235 SUB 324C CLA 3258 MPR 3348 MPZ

1321 MPP 1365 MPY



* FLIGHT PROGRAM X— LMAGS PPX $03 0151 02/14/69 PAGE 135
* LM ABORT ELECTPONICS ASSEMBLY

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

OVYM1

DVZM1

NI

NE

VD2X

V02Y

V02Z

CI

DPX

OPY

DRZ

THt=P

DIGX

DIGY

OIGZ

PSIP

GXDT

2618

2612

91
3728

2114

883

NOT USED

NOT USED

1449

2860

NOT USFD

NO' US^D

2249

2862
3065

2898

2899

2253

2861

ADO

*DD

EQU 574 DVP 1456 DVP 2990 OVP 3673 STO 3693 MPR 3722 DVP
MP"

MPP 2137 MPR 2148 DVP

ADZ * 884 STO * 887 ADZ * 888 STO * 893 ADZ * 894 STO *

CLA 3678 STQ 3699 MPP 3709 CLA 3772 MPP

CLZ * 2933 ADZ * 2934 STC * 2948 ADZ * 2949 STO *

STQ 2752 CL&

STO * 2897 CLZ 2921 ADZ * 2922 STO * 2943 ADZ * 2944 STO * 3064 ADZ *
STO *

CLZ

CLZ

STQ 2759 CLfi

CL4 * 3055 CLZ * 3060 S'O * 3C63 ADD *
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* FLIGH--
*

121

122

123

124

125

126

127

128

129

130

131

132

133

134

A32

A33

SUM

A21

A22

A23

X4

VHSQ

Q12

Fl

F3

F13

Tl

DAll

LM £BQPT Fl

3424

719

691

51
4392

If 16
2525

721

2035

128

1435

1223

2337
2805

2354

?323

849

687
2387
2504

c(--DONICS ASSFMBLY

CLft

CLA

STH

CLZ
STO

MPP *
MPP *

CLA

CLA

ecu

STQ

ctz
ADZ
CLZ

ADZ
suz

SUB

CLZ *
CLA *
CLA *

3425

2406

2403

56

1828
2532

2417

2425

129

1622

1314

2498

2733

2737

1212

2360
2393
2812

MPR

MPP

MPP

ADZ

MPP *
MPR *

STO

STO

FOU

ADD

STO

CLZ *

ADZ

ADZ

STO

ADZ *
ADZ *
CLZ *

4161

2419

2414

57

2G32
2602

2590

2598

3212

1773

1315

2500

2734

2738

13C9

2361
2394

CLA *

MPP

MPR

STO

CLA
MPR

MPR

MPR

STO

suz

MPR

STO *

STO

STO

STC

STQ *
STO *

2639

2643

61

2359
2622

2674

3234

1346

2729

2806

2741

2364
2473

02/14/69 PAGE 137

CLA 3431 CLA

CLA 2644 MPR 2665 CLA 3436 CLA

CLZ 4359 CLZ 4367 CLZ 4391 ADZ

MPR * 2375 MPR * 2409 STO 2432 CLA *
CLA 2677 CLA

CLA

CLA 3241 MPR 3255 KPR 3351 MPZ

MPY 1359 MPY

ADZ 2730 STO 2744 SUZ * 2746 STO «

CLZ

STO 2807 CLZ

ADZ * 2365 STO * 2368 ADZ * 2369 STO *
CLZ * 2475 STO * 2491 CLZ * 2493 STO *

135 DA12 NOT USFD



* FLIGHT PROGRAM X— LMAGS FPX S03 C151 02/14/69 PAGE
* LM £BOPT <=L^CTRONICS ASSFMBLY

136

137

138

139

140

141

142

143

144

146

147

148

149

150

151

152

153

154

DA 13

WPDCNT

DA31

DA32

DA3?

TSFX

AUD

A12D

A13D

A31D

A32D

A33D

MU17

P

Q22

ALPHA

01

*SQ

NOT IJ?FD

54 CLZ

?372 ?P7 *

NO"5" IJSFP

NO- USFP

1522 STH

2C20 ST0 *

2763 STH

2777 ST0

25?4 CLA *

279? ST0

2801 STH

1123 CLZ

151 COU
3333 CLZ

l?25 S*H

3268 ST0

154 ^OU

3226 S~0

TO

2373

?042

2518

2779

2788

1126

1544
3336

1320

3271

2071

3389

CLZ 72 STO 4389 CLZ 4397 CLZ 4399 STO

STO * 2376 ADZ * 2377 STO * 238C ADZ * 2381 STO *

STQ 2053 TO*

STO # 2531 CLA * 2535 CLA * 2572 STO * 2772 STO

MPR

STO

STO

STO 3192 CLA 32DC CLA 3262 DVP 3265 CLA
STO 3345 DVP 3354 MPY

STO 1351 MPY

Mpc 33 94 "PR

tLZ 3395 ST0

CLZ

2810 CLA *

3299 CLA



FLIGHT PRQGPAM X—LMAGS FPX S03 C151
LM ABOPT FLECTRONICS ASSEMBLY

02/14/69 PAGE 139

155

156

157

158

159

160

161

162

163

164

165

166

168

169

17C

171

172

A!

AE

R5X

P5Y

P5Z

AL

RBX

PEY

RE7

PT

POX

RCY

BC-Z

P-O

R

Y

PP

156
3679

21C5

1548

NQT U?FD

NQT USED

1644

1562

NOT U5FD

NOT USED

2087

144C
3645

NO"1" USFD

NOT USFD

3651

1C76
3045

1448

173

FQU
CLA

DVO

STT *

STO

CLA *

CLA

ST0 *
MPR *

STD

STO

STO

COU

1458
3713

2134

1580

1650

2869

3135

1563
3741

36-58

1C92
3088

1454

3300

CLA
MPY

MPR

SUB *

SUB

ST0 *

STO

STO *
CLA *

CLA

DVP
CLft

iDZ

suz

3663
3727

2158

1654

2973

3201

2823
3749

3675

1093
3C89

1472

3334

STQ 3667 DVP 3672 DVP 3674 CLA 3677 DVP
CLA

ADD

CLA 2159 STO 2162 CLA 2164 ADO

CLA *

SUB 32C3 DVP 3254 CLA 3361 DVP

STO * 2852 ADZ * 2975 STO * 3636 CLA * 3644 CLA *
CLA *

SUB 3714 DVP 3724 CLA

DVP 1094 OVP 1731 ADD * 1772 DVP 1775 DVP
MPP 3097 DVP

ADZ 1473 STO

ST0



173

174

175

176

177

178

179

18C

181

182

183

184

185

186

187

188

189

* CLIG
*

DEL^A

PPLTFS

POUT

DPPLT

2K3

2K14

R!X

P?Y

"IZ

DFLPl

DFLP3

DEL&2

25J

7J

8J

9J

4K1C

HT PFPnpiM x — L
LV * RPC~ ^L

1263
1361

353?

1QM

^522

3119

1543

182
313C

183

184

1219

1332

137"

K71

1643

1649

1645

1641

M£GS c
cc*r"nN

CLZ
nVn

DVP

STQ

• DO

CLft

APD

^CU
CL \ *

PQU

^OU

STQ

MPO

MPY

CL4

.no

CL*

SUB

CLA

PX SO3 ri51 02/14/69 P^GP 140
ITS iSS'MPLY

1276
1367

3536

3521

3513

3328

1469
3748

1293

1336

1C74

1652

1647

*QZ 1277 STO 1280 STO 1323 STO 1348 DVP 1353 OVP
DVP

HVP

CLZ 3534 CL? 3541 STO 3556 CLA

STP 3539 CLZ

CLA

S-0 * 1547 CLZ * 1579 CLA * 2047 CLA * 2841 CLZ * 3021 CLZ *
sTn *

STO * 1356 MPR

MPY

CLA 1095 STC 1113 MPP 1119 MPZ

CLA

CLA



190 2K19

191 5J

192 16J

193 21J

194 RRSX

195 P*SY

196 RRSZ

197 L12

198 L22

199 L32

200 L42

204 Ul

205 1J2

206 1J3

208 2J1

209 2J2

210 2J3

216 1J7

FLTGHT PPOGPiM X—LMAGS FPX S33 0151
LM tBQ*r FLFC^RONICS ASSFMBLY

C2/14/69 PAGE 141

USFD

NOT USFO

NOT USFD

NOT USED

3322 SUB 3326 CLA 3330 CIA

1075 ADD 1432 SUB 1459 SUB 1736 SU8 2072 SUB 3046 SUB

1737 SUB

1782 CIA

197 PQU 846 STO * 1292 SUB *

198 = QU

199 PQU

1235 CLZ * 1329 STO * 1345 CLA * 1363 CLA * 1391 MPR * 1400 MPP *

1411 MPR *

588 STQ 1421 MPP

502 STH$ 588 STO$ 2822 CLZ *

861 STQ * 2868 CLZ *

868 STQ 2827 CLZ



217 1J7LS

220 1J4

221 1J5

222 1J6

223 VPY

224 2J4

225 2J5

226 2J6

227 DELVG

228 VYO

229 R8

230 2J7

231 2J7LS

232 29J

233 U

234 DELT4

235 XI

236 A31BD

FL!GHT PFOGPAM X—LMAGS FPX S03 C151
LM A B O " T ^L^CTRONICS A S S E M B L Y

C2/14/69 PAGE 142

USFD

NOT USFD

NOT USF.P

NO' USED

869 STQ 2829 CLZ

859 $Tf] * 2824 CLZ *

1546 CLZ 1554 AD? 1555

863 STO * 2870 CLZ *

1C37 SU8

1466 CLZ
2181 CLA

1838 STO

1478 1479 STO

1735 S'O

1619 CLA 1621 MPR 1701 CLA 1911 CLA

1626 SU8 1639 CLA

873 STri 2873 CLZ

874 STg 2875 CLZ

1211 CLA

2111 CLA

850 STT 1337 DVP

1506 STO

1010 ST0 * 1C11 CLA * 1C15 CLA * 11C1 ST0 * 1105 MPR * 1228 MPP * 1239 CLA



* FLIGHT PPQGPAM X — LMAGS FPX SQ3 G151
* LM ABORT FLCCTRON1CS ASSEMBLY

237

238

239

240

241

243

244

245

246

247

248

249

250

251

252

253

254

A32BD

A33BD

TLOS

THETAF

6X8

4J

6J

TDEL

Tp

3J

TPERG

DEL&P

QA

18J

PR

READP

ENTFPP

1300

NOT USFD

1242

240

570

1279

550

1534

1520
1574

1535

1610

1457

2C90

1462

1285

1C89

746

755

CLA *

CLA

FOU

STO

ADD

SUB

ADD

CLZ
ADD

srn

SUB

STO

STO

STQ

CLA

STQ

CLZ *

CLZ

1301 MPP *

1603 STO

1642 MPP 2128 CLA

2076 CLZ

1528 S^O 1529 CLA
1605 SUB

1604 CLA 16C9 ADD

2136 SUB 2155 CLA

1290 MPR 143C CLZ

1100 DVP 1232 DVP

753 CLZ 2054 CLZ

02/14/69 PAGE 143

1533 CLA 1536 CLZ 1538 STO 1540 CLA

2722 STO *



FLK.H- nf: r r ,p«M X—
S03 T t ? l

C2/14 /69 PAG= 144

255 HOLDP

256 CLr!PP

257 HM^

259 PMF

260 OD

261 CMF

262 A11T

263 A12T

264 A13T

265 ADST

266 A31T

267 A32T

268 A33T

269 H

270 RX

271 RY

272 PZ

75R TL7

733 CLZ

73Q CLA

737 TLA

1984 CLA
41C5 STT

735 CLA

4160 STO *

NOT U?c[)

NOT USC0

834 CLA
4082 CLA

4162 STO *

NOT USFO

NOT uscr>

1783 SUB

1C79 STO *
2853 STQ *

1333 ADO

1378 ADO

761 STH

762 CLZ 2057 S^O 4C59 STO 4C86 CLA 4098 CLA

4C25 STO 4033 CLA 4C 5 1 LOO 4063 CLZ 4092 ADZ 4094 STO
41C3 ADZ 4112 STO 4116 CLZ 4132 CLA

743 STO 4G61 CLZ

1982 ADD 1988 CLA 4014 CLA 4067 STO 4075 AOZ 4077 STO

•

1902 CLA 3C47 STO

1084 SUB * 1375 ADD 1376 STO 1439 CLA * 1468 CLA * 2842 STO *
2938 ADZ * 2939 STO * 3C40 CLA *

1334 STO

1379 STO



* FL!GHT PRQGPAM X--LMAGS PPX S03 0151 02/14/69 PAGE 145
* IM ABOOT FLECTPONICS ASSEMBLY

273

274

275

276

277

278

279

28C

281

282

283

284

285

2B6

267

288

289

OL

F.ONS1C

OCX

OCY

PCZ

RF

DVX

DVY

ovz

TA?

oax

DAY

DAZ

TBO

vx

VY

VZ

274

924

1C83

NOT USFD

NOT USFD

558
3193

715

2433

2437

3847

2255

2257

225°

17C6
1749

1103
2926

1338

1384

FQU

STH

CIA *

CLA
SUB

ADO *

MPR

MP<*

CL«

5TG

STO

STO

MPR
MPP

SUB *
ADO *

ADD

ADD

3117

3G22

1542
3195

8R1

2617

2611

4131

2283

1713
3419

1381
2930

1339

1385

STO

S^O *

•

STO 1640 STO 1734 STO 2088 SUB 2160 MPR 2163 SUB
DVP 3257 CLA 3357 DVP

CLA * 2269 CLZ * 2277 STO * 2430 MPR

CLA

CLA

STO

CLZ * 2286 ST0 * 23CO ADZ * 2302 STO * 2496 CLA *

DVP 1721 MPP 1724 MPR 1730 MPR 1747 CLA 1748 MPR
STO

£DD 1382 STO 1441 CLA * 1474 CLA * 2844 STO * 2849 STO *
CLZ * 2951 STQ * 3G29 CLA * 3066 CLA *

STO

STO
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* FLIGHT PPOGFAM X--LMAGS FPX S03 C151 02/14
* LM ABORT ELECTRONICS ASSEMBLY

306

307

3C8

3C9

310

311

313

314

315

316

317

318

319

320

321

322

323

01DFD&

DELH

QLT€LF.

VD1X

V01Y

VD1Z

57

SIC

Sll

S12

SI 3

S14

S15

S16

S17

VEX

VFY

307

2C89

1433

619

620

621

1539

652
2C59

960

67
44C7

NOT USFD

2000

NOT USED

2102

1196

1564

NOT USFn

FQU

STQ

STO

CLZ

CLZ

CLZ

CLZ

CL? *
CL4

CL4

STO
sTn

CLA

CLA

CLZ

CLi *

2073

2106

1461

626

1657

923
2099

1040

675

2818

2145

2871

ST0

MPR 2135 STC 2156 ADD

SUB

STO 895 CLA * 897 STO * 1054 CLA

CLA 1664 STC

ADD 1511 CLA 1517 CLA 1599 CLA
CLA 2176 CLA

CLZ

CLA 4214 CLA 4371 CLA 4375 STO

CLZ 2966 CLA 2969 CLZ

MPP

STO * 2976 CLA *

PAGE 147

1064 CLA *

1613 CLA 1810 CLA

4379 STO 4382 CLA



* PLIGHT PFQGFAM X--LMAGS PPX S03 cisi C2/14/69 PAGE 148
* LM *BGRT CL = CTPCMCS 4SSFMBLY

324

325

326

327

328

329

330

331

332

333

334

335

336

337

338

339

340

VFZ

PFDO~

vex

VCY

voz

VH

VIX

V1Y

VIZ

V

TP

T

TB

PDOTM1

RPDOT

"DO^S

TI

NOT USFO

1629
2122

1442
3641

NOT USFP

MOT US^H

3C86

1475
3C23

NOT USED

NOT USFD

3033

3274

1606

1572

3525

851

852

549

STT
SUB

ST0 *
Mpc *

STG

STQ *
CLZ *

STO

SUB

STQ

CL4

SU7

CLA

STQ

CL&

1635
2154

15A5
3744

1549
3373

3081

3276

3278

1607

3529

1096

1218

575

SUB 1638 ST0 1696 CLA 2C91 CLZ 2096 ADZ 2097 STO
STO 2173 SUB 3349 STO 3375 CLA

STO * 2825 STO * 2848 CLZ * 2978 STO * 3637 HPR * 3640 CLA *
CLfi * 3752 CLfi *

CLZ * 1581 STO * 1586 MPP * 1595 MPR * 2093 CLA * 2843 CLZ *
SUB * 3756 ST0 *

CLA 3082 MPR

ADZ 3277 STO 3279 SUB

CLA

CLA 2877 CLZ 2993 CLA 3018 STO

STO

CLZ 1107 ADZ 1108 STO 1227 CLA

SUB

ADD 1611 STO 2C41 STO 285C MPY 3692 CLA 3851 STO



* FLIGHT PPOGPAM X—LMAGS FPX S03 C151
* LM ABORT ELECTPONTCS ASSEMBLY

02/14/69 PAGE 149

341 DPDOIF

342 PDOUT

343 TCSM

344 BACCSF

345 2K18

346 28J1

347 28J2

348 28J3

349 2K20

350 4K26

351 ODF

352 6K4

353 6K2

354 V5X

355 V5Y

356 V5Z

357 DVGXX

358 VHA

3519 ADO

3518 CLZ

1573 SUB

828 CLA \

3297 SUB

1675 CLA

1684 CLA

1681 CLA

3292 SUB

1036 CLA

839 STO

1208 CLA

1205 CLA

357 FQU

3527 STO

3520 STO 3524 STO 3528 CLA 3542 CLA

1576 SUB 1608 SUB 2991 STO 2994 SUB

1928 CLZ

3545 CLA

2996 CLA

1688 CLA 1872 CLA 2C63 STO 2170 STO

2174 STO

2179 CLA

1551 STO * 1558 MPP * 3382 SUB *

1666 CLA * 1692 STO *

1569 STO 1624 STQ 2125 DVP 2169 SUB



* FL!GHT PFOGPAM X--L*AGS FPX $03 C151
* LM £BORT ELCCTOONICS ASSEMBLY

02/14/69 PAGE 150

359 22J

360 23J

361 5K26

362 PART

363 VDX

364 VDY

365 VOZ

366 4K27

367 VSMGX

368 VSMGY

369 VSMGZ

370 RADOT

371 OELVGX

372 DELVGY

373 DELVGZ

374 17J

375 PD3DOT

376 Y03DOT

NOT USED

NOT USED

NOT USED

NOT USED

NOT USEH

NOT USFD

1785 CLA

1634 CL4

1808 SUB

3316 $TO

627 ST0

1637 CLA

3318 MPY

1055 SUB

625 CLA

899 ADD * 1842 STO *

1545 CLZ 1560 ADZ

9CO ST0 * 1034 SUB

1C65 STO * 1841 ADD * 2885 SUB

1561 STQ 1699 CLA 2121 CLA 2153 CLA 2172 CLA

1213 CLA 1217 CLZ

1705 CL* * 1720 MPP * 1757 ADZ * 1761 STO * 2039 STO *

NOT USPD



* FLIGHT PROGRAM X--LMAGS FPX $03 C151 02/14/69 PAGE 151
* LM ABORT ELECTRONICS ASSFMBLY

377

378

379

360

381

382

383

384

385

386

387

388

389

390

391

392

393

394

4K12

S507

DAXPEM

DAYREM NOT USED

DAZREM NOT USED

Cl

WBX

HBY NOT USED

WBZ NOT USED

6K1C

TE1

TL1

6K6

5K20

TE2

TL2

2K11

4K6

1740

1006

697
2290

3146

955

1302

2874

2828

1335

1739

2876

2830

1676

1630

CLA

CLA

ADZ 698 STO 726 ADZ * 727 STO * 1951 ADZ * 1952 STO * 2289 ADZ *
STO * 2297 ADZ * 2298 STO *

-

STO 3147 MPP, 3167 MPR 3179 MPR 3205 MPR 3217 MPR 3250 ADD

CLA *

MPR

STQ 3000 ADZ 3001 STQ 3CC9 CLZ 3011 STH 3841 SUB *

STQ

CLA

LDQ

STO 30C3 ADZ 3C04 STO 3008 STO 3844 CLA *

STO

SUB 2062 CLA 2C69 CLfi

SUB 1632 CLA



* FLIGH
*

so3 c i5i C2/14/69 PAGE 152

395

396

397

398

399

400

401

402

4C3

404

405

406

407

408

409

410

411

412

DAXA

DAYA

DAZi

OTSC1

1K18

1K2C

1K22

1K14

1K19

1K21

1K23

DSPSC

1K1

1K6

1K11

DDEL

1K3

1K8

1975 TLZ 23C1 fDD * 26C6 S"C 2628 CLA *

K42 CLZ 1C44 5TC 1976 CLZ 2616 STO

K45 Cll 1P^7 STQ 1977 CLZ 2626 STO

<=26 CL5 Q36 CLft 983 CL* 246C STO

2274 MPP *

NOT u^^n

NOT USF^

696 MP^

1Q68 AD7 * 1969 S'Q * 2276 ADD *

NOT USFH

NOT USFD

2832 CLZ 3514 CLZ 3565 STC

1955 fiOZ * 1956 ST0 * 2288 ADD *

NOT U?£D

NOT USFD

2586 MPR 2593 MPP

2287 MPO *

NOT USFO



* FLIGHT PPOGPAM x— LMAGS FPX 503 cisi 02/14/69 PAGE 153
* LM ABORT F-LF.CTOONICS ASSFMBLY

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

1K13 NOT USFD

HPF

RD2DD-

YD2DOT

Lll

L21

L31

L41

LILA

LILF NOT USE

LILJ

LILC

5K14

5K16 NOT USF

DLWN

DLIF

5K18

231C

417
1798

41P

1234
1358

1252

423

424

1114

n

1144

1120

1763

n

4188

2C05

1745

CLZ

ECU
CLA *

rou

CLZ *
CLA *

&D7

FQU

FOU

STH *

MPR

STO

SUB *

CLZ

STO

LDQ

2385

421

422

1248
1388

1253

1256

1260

1134

1137

1765

4197

4169

CLA 2483 CLA 2489 STO

FOU 1718 STO * 1723 ADD * 1776 ADZ 1777 STO 1794 CLA *

FOU

ADZ 1249 STC 1271 ADZ * 1273 STO * 1327 STO * 1350 CLA *
MPP * 1397 MPR *

STO

ADZ 1257 STO 1408 MPR *

ADZ 1261 STO 1418 MPR

MPP

MPP 1141 MPR

CLA *

CLZ 4199 S^C

CLA 4205 CLZ



* FLIGHT PPQGPAM X—LMAGS FPX S03 0151
* LM ABORT ELECTRONICS ASSEMBLY

02/14/69 PAGE

430 4K4

431 4K7

432 DSPF1

433 I01F

434 IDPF

435 FLAGT

436 FLAG1

437 DF.L2

438 OEL5

439 DEL6

440 OEL10

441 SD3Dn

442 5K17 f

443 4*8

444 DEL2C

445 OEL21

446 2J

447 DEL42

1627

976

1899

4178

1930

650

2447

1743

649

2C16

541

1746

^DT USFD

972

941

711
2P37

2119

2635

MPY

MPP

CLZ

CLA

CLZ

CLZ

CLZ

CLA

CLZ

STQ

STQ

STQ

MPP

STQ

CLA

ADO

STO

2961

4187

4206

4212

2450

2461

913

2026

552

1767

947

981
2882

STO

STO 4204 CLZ

STO

CLA 4358 STO

STO

CLA 2468 STO

CLZ 946 CLZ

CLZ

CLZ 2067 CLZ

SUB * 2038 CLA *

STO 1C22 CLZ

CLA 987 CLA
CLA 3441 STO

438C CLZ

ICOC CLZ 2512 CLA 2515 STO 2569 CLZ

1C52 CLA 1943 CLA 2012 CLA 2466 CLZ



* FLIGH'''
*

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

K55

MU3

6K9

MU6

3K4

MU8

MU1C

1K9

1K3C

2K17

1K37

4K23

S623

1K4

1K24

1K26

1K27

1K28

PFOGPAM X--LMAGS FPX S03 C151
LM ABOPT FLPCTPONICS ASSEMBLY

1909

3185

1295

632

2064

676
2903

3569

1C31

1972

3288

1961

993

950

3526

2655

26C5

2613

26C9

DVP

CLZ 3281 CLZ 3283 STO

MPP

CLZ 634 STO 992 CLA

CLA

ADD 1030 CLA 1660 CLA 1804 CLA
CLZ

CLZ 3571 STO 3573 CLA 3576 CLZ

SUB 2900 CLA

SUB

SUB

sue

SUB

CLA

MPB 3530 MPY

SUB

DVP

MPY 2619 MPY

DVP 2624 DVP

02/14/69 PAGE 155

2893 CLZ 2895 STO 2901 STO

4126 CLA



* FLIGH- PFOGFAM x — LMAGS FPX soa cisi
* LM ABORT FLFCTPQNICS ASSFMBLY

466 1K29 2634 SUB

467 1*33 1948 CLA

468 1K34 1953 CH

469 1*35 2912 SUB

470

471

472

476

477

478

479

480

481

482

483

484

1K36

2K1

2K2

Pll

P12

P13

P14

P21

P22

P23

P24

P33

1967

1090

3090

1133
1306

1156

1148

1153

1136
1404

1162

1154

1159

1169
1415

MPP

CLA

MPR

CLA *
ADD

ADD

CLA

CLA

CLA *
STO *

ADO

ADD

CLA

CLA *
STD *

1770

3106

1140
1325

1157

1173

1143
1429

1163

1179

1184

CLA

MPP

CLA *
CLA *

STO

ADD *

CLA *
STO

STQ

ADD *

ADD

2165

3269

1151
1394

1313

1174

1158

1207

1180

1185

MPY

MPR

ADD
ADD *

ADD

STO *

STO

STC

ST0 *

STO

3342

1152
1395

1428

1246

12C2

1319

1250

1203

02/14/69

CLA 3654 DVP

ST0 1201 CLZ *
STO *

CLA

CLA *

CLZ * 1268 CLA *

ADD

CLA *

CLZ * 1209 STQ

PAG

3664 CLA

1206 STO

1328 CLA

1254 CLA

1265 CLA *

485 P34 1189 ADD 1190 1426 CLA



* FLIGHT PROGRAM X—LMAGS FPX 503 G151
* LM ABOPT F.LFCTPQNICS ASSFMBLY

486 P43 1175 CLA * 1191 ST0

487 P44 1194 ADO 1195 STO

488 4K2 3410 ApH

489 4K3 3409 MPR

490 6K5 1331 CL*

491 4K25 K33 CLA

492 4K34 , 2955 CL*V 2958 CLA

493 4K35 2891 SUB

494 4K5 1625 CLA

495 SUMLIM 4363 STQ 4394 SUB

496 WORDS 4400 SUB

497 VYOFS 1916 DVP

498 4K21 2552 SUB 2556 ADD

499 M25B16 4128 DVP

500 DTB 4129 ADO

501 ID1 4182 SUB

502 OLWNL 4202 SUB

503 1K56 725 MPR

02/14/69 PAGE 157

1258 CLA * 1427 STO

1210 STG 1424 ADD 1425 STO

2557 DVP



* FLIGHT PPOGPAM X--LMAGS FPX 503 C151
* LM *BQ«T ELECTRONICS ASSFMBLY

C2/14/69 PAG? 158

504 2K4

505 KDT

509 BM13SF

510 623SF

511 B18SF

512 B13VSF

513 B3SF

514 B23RSF

515 B13SF

516 ADOMS

522 SFLO

523 SDVX

524 SDVY

525 SDVZ

526 MU7

527 SFL1

528 SFL2

529 SFL3

NOT

NOT

3C49 CLA

2928 MPR 2931 MPP

830 CL4

814 CLA

816 CL4

818 CLA

820 CLA

824 CLA

822 CLA

598 TF4

767 SUB

714 CLZ * 716 ST0 * 1966 CLZ * 2018 CLZ *

1958 CLZ

769 SUB

784 SUB

78? SUB

1960 ST0 1971 CLA



* FLIGHT PROGRAM x—LMAGS FPX sos 0151
* LH ABORT PLECTRONICS ASSEMBLY

02/14/69 PAGE 159

530

531

532

533

534

535

536

537

538

541

552

555

558

580

582

586

587

588

TMID

SFL8

SFL7

SFL4

DEDASC

OIAK1

OIAK2 NOT USFD

GRBPFT

SFL6

EX36P

EX34P

5X37

THFF

CLADD

RND

TMCLA

TCL-H

DLSTO

4143

801

811

798

751

B35

1521

807

644

642

645

1601

4C16

2316
2486

4146

4360

4200

CLZ

SUB

SUB

SUB

STQ

ADD *

CLA

SUB

TSQ

TPA

•^PA
T*i

STO
TSQ
STO$

ADD

CLA

ADD

4145 STQ

3499 STO

4024 TPA

2322 TSQ
2483 ST0$

4148 SUB

4157 CLZ

3501 CLZ 3504 STO

2335 ISO 2345 TSO 2352 TSO 2478 STQS 2480 STO*



* FLIGHT PPOGFA
* LM £P

569 IC1RP

590 BP1

591 DFOABP

592 B°5C

596 PXIT1

597 EXIT2

598 EXIT3

599 FXIT«.

600 *XIT5

601 ?XIT6

602 £XIT7

603 5XIT8

604 EXIT9

605 F.xriO

606 EXI^H

607 PXIT12

608 PX!r13

609 EXIT14

M X— LMAGS FPX S03 Cl
HPT CL^CTPONICS 4S^CM

2C23 CL&

19?5 CLi 1986 CLA

35C8 C_L*.

3577 CLft

2266 TP4

2279 TCA

2308 Tc^

2356 TBA

2399 T5Q 2444 "^50

240C T5Q 2445 TSQ

4192 TPA

2426 TPA

2451 TPA

2462 TMI 2465 TM!

2469 TPA

2520 TSG

2544 ^PA

2566 TPfi

C2/14/69 PAGE 160
LY



* FLIGHT
*

610 CX!T15

611 FXIT16

612 FX1T17

613 exiT18

614 CX1^19

615 £XIT2n

616 F_XTT21

617 FXIT22

618 25B17

619 £XI~23

623 FXIT24

624 EX!^25

625 SINITC

629 FXIT26

630 ?XIT27

631 FXI^28

632 STGCTP

636 FX!T29

»FOGFAM X — I
IM *BO"T c(

2636

2653

2656

2723

2749

2820

2833

2864

657

2902

2896

2913

69

2914

3C48

2954

994

2971

.WCG
.̂ Ĉ

TPA

TPA

T«T

TPA

TPA

TMI

TSO

TFA

SUB

TPA

TPA

TM!

TPA

TPA

TPA

TPA

TM!

TPA

GS FPX $03 0151
°ONirS A S S F M B L Y

02/14/69 PAGE 161

2671 TPA

2904 TRfl



* FU

*

637 PI

638 e X T ' B ' *

639 * X T - 3 1

64C C * I T 32

641 r X ! T 3 3

642 C X ! ~ ? ^

643 cX! ' r35

644 P X ! T 3 6

645 ^ X ! T 3 7

646 tXl '?8

647 C X » ' ? 9

648 r X T ~ 4 "

655 C X ! T 4 1

656 £X ! T 42

657 CX!"43

663 f=XI T 44

664 =X1"45

6 6 5 C X T T 4 6

[GHT opnopf iM x — l
(_ w A BODT r L

566

299?

3'34

111*

315?

319"

3225

336^

34C3

3420

344?

65

3 5 - 5

3^54

357?

3649

366?

4"32

MAG!
CC^P

SUB

Tp A

Tr «
^ •-*

TP A

- C A

TO f t

TV

"P ft

-C 4

TP ^
TP i

TMI

'c a

TC 4

TC J

^ C A
TC ft

" p ft

5^3 C151
LY

C2/14/69 PAG? 162

569 ADD 2144

3294 TPA 3386 TQV

3462 TM1



* FLIGHT P & O G P A M X--LMAGS FPX 503 0151
* LM A B O R T ELECTRONICS A S S E M B L Y

666 £X!T47

667 FXf 'AB

668 F.X!T49

669 PXIT5C

670 F.XIT51

671 FXI T 52

672 EX 1^53

673 TM!=1

685 ODBLIN

696 UBCQM*

7G2 MODCK NOT USFO

724 HUGH

733 DCDA^

741 n c X!T

743 CL?a&M

753 PP^

758 H^T

767 SFTCST

405C TPA 4C58 TPA AC87 TMI 4099 TMI

4C73 TPA

AC 83 TpA

4110 TPA

4115 TPA

4219 TPA 4364 TPA 4381 TRA

4402 T°A

661 T SQ 1927 TSO

710 TM!

597 TPA

720 TSO 722 TSO

591 Tpa

f-66 Tpa 757 TPA 763 T P A 840 T*A

667 TP$$ 734 TMI 768 TMI$ 813 T«A$

736 TMT

738 TMI

668 TPi

C2/14/69 PAGE 163

4135

853 2056 TRA
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* FLIGHT PROGRAM. X—LMAGS FPX SC3 0151
* LM A B O R T PLF.CTPONICS ASSEMBLY

02/14/69 PAGE 165

943

949

978 RST1

979 1R2

987 IP3

995 MODE

1002 MODF1

1022 SQFT2

1042 LUNAL1

1052 NAV1P

1058 XDVS

1068 ALTUP

1083 FLTR

1098 FLTPA

1123 PUPDAT

1128 FLTRX

1131 FLTRTM

1133 FLTPB

NOT USF.D

NOT U?FD

938

970

940

98C

948

1C20

TMI

610

590

629

639

1C73

1115

'IX *

TSO

TFA
TPA

TJX *

986 TSQ$

999 TM1

985 991 TMI

1066 Tix$*

1087 TIX$*

1287 TMI$ 1431

1125 TMI

1147 TIX *



IDO<JTa.•o"v^
frvt

O

>-Jcul/l
X

 
<

_

a 
«-i

LL
 

2
*

O
(/) a
15 K

I 
U

IX
 

*~a
3- C
<

l 
CD

U
 

<
l

Oc
 s.

*XCO

CI-cocr
crcr

# 
* 

*
X

X
X

•o 
r\j 

co

Ou
cuI/I

#Xr—K

*X
a.hO

* <&xt-r>

X»
-l

h

0z:

u.*
 
#

C
J

a
.K_
l

LL

<r* »-*

fk— •z>— iQ
.

OC
J

eg

oo.h_
j

LL

m^HC
M

Uh<
}

ar-^-t
<\j

uaH_>Ur~t\jr\j

L
L
 

O
Q
 

a
h

 
K

-J
 

_J
LL

 
U

-

•o 
in

<*- 
>o

rsj 
eg

Xah_JLL

inCO
rsl

LUCat«*o0000
rg

•—
 .

ah_
j

aC
T

-
CO<M

-^aK_
l

LL•d--*i<i

^CTh-
J

L
L

h
-

0
0m

_
j

ah_
i

ar*os
*-

(MaaaCy-jegmN
*
"

X-JCDaCC
D

<n-*•

^ez^j«eC
O

sO•*

£OP
-I

»~«
in

r-H

aL
LXDC
T

t\J
m



* FLIGHT PFOGFAM X—LMAGS FPX S03 0151
* LM *BQRT ELFCTRONICS ASSEMBLY

02/14/69 PAGE 167

1541 DXFP10

1542 OX1CP

1547 DXFPP5

1571 ORBIT3

1578 DXFR13

1593 VRUP1

1613 DXFR14

1657 XDV

1665 XDV1

1674 XDV2

1692 XDV2P

1696 Q5

1752 GDLAW3

1769 GDLAW4

1782 STEFP

1792 STEFFI

1804 07

1819 STEFP5

NOT USCD

NOT

NOT USFD

537 TP4

1566 TJX *

1589 T1X$*

1598 TJX$*

551 TPA$

1513 TMI

1659 TMI

1662 TMI

1680 TpA

646 TPA

1769 TIX *

2C40

1764

1673

1809 TMI

576 TPAJ

2C75 TPA 2178 TMI

1670 TIX$* 1694 TRA

1693 T1X$*

1733

1787

1883

1801 TIX**



r

I rt* fc T uZ IWi 60J2 aj8?W^10Z

irti 6261 uOMaN T86T

£161 Ihl 0^61 I«4. ^?£bl tfJiXd SibI

illriONI 8S6T

4.0N 170 £f?61

Vd4. &ZOZ 7a* 9jjZ ThJdXd ZEbl

66bt iKi ^661 I Wo, ub6I v dj. i*?9 hJaXj 0£6I

i* 999 d32d$G TT6T

U *S9 IdSQ 868T

OSi 66il 0$-. C9il fcSj. ilil • ^IdAQ 1881

i«, ti6i j.00

5Vd^ 98dl T^nO

I4.S 898T

Z98I

A1 d w j S i » SJiKUcJ—Jil^ -.cOtt* t.l *



2023

2026

2032

2038

2041

2054

2059

2069

2076

2086

2102

2155

2159

2186

2195

2196

2197

2198

* FLIGHT
*

EXFCM2

EXF.C6

FDAI1

LL3DCF

NORTON

PRT

EX33P

EX35

CX33PP

CSICDH

CS! NOT

COH2

CDH3

CDH

7B17

6B17

5B17

4817

PROGRAM X — LMAGS
LM £BHRT PLFCTP(

1931 TMI

1936 TMI

612 TPA

1766 TPA$

1523 TCA$

740 TM1

641 TPA

556 ^MT

553 TMT$

2061 TMT

USFD

2189 TPA

1653 TRfl

2101 TMT

779 SUB

782 SUB

777 SUB

773 SUB

FPX S03 015
3NICS ASSFMB

2004 TM|

1768 TMI

1541 TSO

557 TPA$

2068 TMI

1655 TRA*

809 SUB

790 SUB

4294 SUB

794 SUB

02/14/69 PAGE 169

1577 TSO

643 T3A

3824 CIA *

4321 SUB

803 SUB 4243 LDQ 4326 DVP



* FLIGHT PPQGPAM x—LMAGS FPX 503 0151
* LM ABORT ELECTRONICS ASSFMBLY

02/14/69 PAGE 170

2199 3817

2200 2B17

2201 1B17

2202 ZFRO

2203 2B3

2204 5B3

2205 6B3

2206 1B4

2207 1B5

2208 1B6

2209 1B9

2210 1BU

2211 1B12

USFD

805 SUB

792 SUB

1514 ADO

3759 ADD

3284 SUB

4312

37C7 SUB

4329 ADD

4314 DVP

4354 CLA

4336 ADD 4355 DVP

63
1193
1991
3282
4119
4352

911
2664
3181
3343
3659
3775

SUB
ADD
SUB
ADD
CLA
SUB

CLA
LDQ
LDQ
LDQ
LDQ
LDQ

71
1215
1995
3286
4133
4369

922
2711
3194
3430
3665
3926

ADD
SUB
SUB
SUB
SUB
SUB

CLA
LDQ
LDQ
LDQ
LDQ
LDQ

633
1286
1997
3488
4144
4383

1795
2988
3202
3435
3670
3965

ADD
SUB
SUB
ADD
ADD
SUB

LDQ
LDQ
LDQ
LDQ
LDQ
CLA

1G72
1661
2458
3496
4198
4398

2604
2997
3210
3535
3676
4027

SU8
SUB
ADD
ADD
ADD
ADD

LDQ
LDQ
LDQ
LDQ
LDQ
CLA

1150
1805
2696
3570
4263
4404

2608
3050
3219
3549
3683
4C38

ADD
SUB
ADD
ADD
SUB
SUB

LDQ
LOO
LDQ
CLA
LDQ
LOG

1161
1811
2894
3801
4265

2623
3163
3266
3559
372Q
4064

ADD
SUB
ADD
ADD
CLA

LDQ
LDQ
LDQ
CLA
LDQ
CLA

1183
1959
3010
4042
4302

2657
3172
33C2
3621
3736
4127

ADD
ADD
ADD
ADD
ADO

LDQ
LDQ
LDQ
LDQ
LDQ
LDQ

2GC1 SUB 2819 SUB

2029

1774

1112

2306

583

73

1C 60

CLA

MPY

SUB

ADD

ADD

SUB

ADD

2100

2124

3464

1989

750

2505

ADD

MPY

ADD

SUB

CLA

ADD

2116

2291

3564

2388

2714

2923

MPR

ADD

CLA

ADD

ADD

ADD

4189 CLA

2935 ADD

3498 CLA



* FLIGHT PROGRAM x— LMAGS FPX soa oisi 02/14/69 PAGE ITI
* LM #BORT FLECTRONICS ASSEMBLY

2212 1813 2439 ADD

2213

2214

2215

2216

2217

2218

2219

2220

2221

2222

2223

2224

2225

2226

2227

1814

8B17

SIXTH

2PIB3

1K25

3PID4

P1D2

PID4

K173

K172

K171

K17C

PMAX

K183

KI8?

2214

3821

1719
4335

568
2987

NOT USFD

2103

3P67

3922

3877

3878

3880

2225

826
2718
3806

3932

3933

cou

CLA

CLA
DVP

SUB
CLA

MPY

CLA

CLA

MPP

£DD

ADO

<=GU

CL*
CLA

MpP

ADD

4071

4224
4341

572
3860

3949

3887

4186

3882

1224
3?30
4121

SUB

CLA
SU8

SUB
ADD

CLA

ADD

CLA

ADD

CLA
*DP
CLA

4C74 ADD

4311 ADD 4320 ADD 4322 MPR 433Q SUB 4334 MPY
4344 ADD

1453 ADD 2217 HQU 2753 MPR 2760 MPR 2767 MPR
3864 SUB 3946 CLA

•

3891 ADD 3895 SUB

" ' .

4223 LDO 4254 ADD 4290 ADD 4317 SUB 4318 SUB

179C CLfi 1846 CLA 1891 CLA 1919 CLA 2554 CLA
3313 CLA 3393 ADO 3418 CLA 3540 CLA 3656 ADD



* FLIGHT
*

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2247

K181

K180

SHDUM

MS

NMftX

49B17

10817

BCDL

TRNSFR

BACK

TMOUT

CLAFP

CLATPN

TRACOM

SToroM

DUMCL4

DELAY

PFOGPAM X--LMAGS FPX S03 0151 02/14/69 PAGE 172
LM £BQP- ELECTRONICS ASSEMBLY

3935

3938

3B22

519
2709
4246

1893

771

775

4C39

2521

3450

4151

59

3456

348C

1981

4015

614

ADD

ADD

&DD

ADD 934 CLA 2241 EQU 2449 CLA 2467 CLA 2514 CLA 2547 LDQ
LOG 2960 CLA 3C07 SUB 3440 CLA 3547 CLA 3798 SUB 4084 CLA
LPQ 4283 ADD 4357 CLA

CLA 3315 CLA

SUB 3574 SUB

SUB 786 SUB 796 SUB 1993 SUB 4044 MPY

OVP

LDQ 2574 CLA

CLA

CIA

SUB 3452 CLA

SUB 4362 CLA

ADD

CL& 3466 ADD

ADO

TPA 662 TRA 1938 TMI 1978 TRA 2031 TRA 3575 TMI 3579 TRA



* FLIGHT PPOGPAM x—LMAGS FPX 503 oisi
* LM ABOPT ELECTRONICS ASSEMBLY

02/14/69 PAGE 173

2261

2266

2269

2283

2296

2308

2313

2356

2358

2385

2388

2389

2402

2426

2428

2451

2472

2483

1B2

EX1

OVS

GYCOM

M1B1

FX3

CDCC

EX4

OICOS

INTAS

RND1

SHFTl

COA21

F.X8

OVINT

EX9

LRI

HPC

2203
4217

596

2278

704

573

521

2481

599

2382

2398

2477

?479

692

603

603

903

2311

23C9

COU 2242 F.QU
SUB

TPA$

TIX *
i

TMT$ 708 TMI$

MPY 2157 MPR

TFA$

TPA 25C2 TPA

TPA$

TIX *

TIX * 2509 TRA$

CLA

CLA

TPA$ 2814 TRA$

TPA$

TRA 2443 TIX$

TPA$

TMT

TOV

2582 ADD 2743 CLA 3149 ADD 3427 ADD 3767 SUB

718 729 2307 TIX *



* FLIGHT
*

2495

2504

2505

2506

2512

2521

2522

2530

2544

2569

2579

2639

2653

2671

2708

2722

2726

2751

HPC1

MR INT

RND2

SHFT2

AHE

AHE1

ATTfRR

EYEZ

ERGIT

PST

LUNAL

FOAT

EX16

FX17

FDAIL

SPULSC

NOC

EADirs

PROGRAM X— LMAGS FPX S03 01
LM ABORT ELECTRONICS ASSSM

2484 TMI

2386 TMI

2485 CLA

2487 CLA

635 TPA 942 TRA

607 TP& 2513 TMI

1946 TSQ

2576 TPA

608 TPA$ 1021 TRA

978 TPA

919 TMI

925 TPA

611 TPA$

2037 ~PA$

?641 TSQ 2651 TSQ

2702 "MI 2705 TRA

613 TPA 2739 TIX

1945 TSQ 2808 TSQ

02/14/69 PAGE

988 TMt 997

2236 TRA 2560 TIX$*

2662 TSQ 2669 TSO 2681 TSO 2690 TSQ

)



* FLIGHT PROGRAM x—LMAGS FPX 503 cisi
* LM ABORT FLECTPONICS ASSEMBLY

02/14/69 PAGE 175

2757 12B4

2784 1B1

2805 ZNOC

2808 IMUDC

2818 IC1

2835 IC2

2847 RVCOMP

2857 IC3

2867 CSMPV

2882 NAV

2897 NAV1

2905 NAV2

2915 NAV3

2919 NAV4

2954 EX28

2966 ORBPAR

2971 EX2°

NOT USED

NOT

USFD

NOT USFD

USFD

1754 MPY

689 CLA
2131 MPY
4130 ADD

706 TMI

589 TPA

2838

875 TSO

1C53

623

622 TP4

1C67

631

636

22C5 FQU

1099 MPY
2243 EQU
4310 SUB

876 TRA$

2970 TSO

2883

2892 TMI$

624 TpA

2952 TIX$*

1231 MPY
3098 SUB
4377 CLA

1455 MPY
3112 ADO

1771 MPY
3412 ADD

1815 MPY
3704 ADD

2109 MPR
3734 SUB



PLIGHT

2992 FX3r

3C12 BP2^X

3C38 GS4V

3048 EX27

3055 GMVl

3061 7B3

3077 LMOPB

3117

3124 C

3137 XORBVl

3152 F.X33

3162 XOPBV2

3190 FX34

3299 PITFPl

3317 DELP

3328 PITR2

3333 PITPR3

3342 TBPAKF

NOT

X--L«fiGS FPX 503 0151
?LrCTPPNICS ASSEMBLY

3TC6 TRfi

2053 TSQ

02/14/69 PAGE 176

2995 "MT

2857 'SO

630

3070 TIX *

1941 &TO 2010 SUB

3109 'OV$ 3120

1615 T^I

3144 TJX *

2C66 ''MIS

3184 TIX *

554

3287

3298

3285

3293 TMI$ 3323

4374 CLfl

NOT USF.O



FLIGHT OPOGPAM X—LMAGS FPX S03 0151
LM ABORT FLECTRONICS ASSEMBLY

02/14/69 PAGE 177

3363 FX36

3366 IMPRK1

3407 GDLAW

3424 LUNAZ

3446 INIT

3460 GSESP

3468 WPDLP

3486 RETUPN

3495 TIMEA

35co exec

3514 DSPLY

3524 DSPLY1

3542 DSPLY2

3556 DSPLY3

3565 DSPLY4

3569 PXECl

3583 CPSPRD

2C85

3385

2185

1996

3306

2699

3485

35

616

671
1436
2043
3026

1901

1910

3523

1921

3517

628

1486

TPA$

TIX *

TPA

TMI

DLY

TMI :

TPA

TRA 2237 TPA

TPA 2962 TSQ

TPA$ 672 TPA$ 1C68 TSQ 1121 TSQ 1127 TSQ 1128 TSQ
TSQ 1463 TSQ 1507 TSQ 1570 TSQ 1612 TSQ 1778 TSQ
TSQ 2045 TSQ 2C74 TSQ 2086 TSQ 2171 TSQ 2855 TSQ
TSQ 3125 TSQ 3186 TSQ 3337 TRA$ 3338 TSQ 3396 TSQ

TPA

TRA

Tp A$

TP AS

TPA

TRA* 660 TMI$

TSQ 1488 TSQ 1590 TSQ 2980 T$Q 3153 TSQ

1340 TSQ
1844 TSQ
3012 TSQ



* FLIGHT

*

3609

3630

3636

3649

3662

3690

3696

3741

3759

3783

3787

3804

3806

3812

3824

3829

3839

3854

NQPMV

QRBPM

QPBPMl

EX44

EX45

ELPPO

FLP&DI

ELPRD2

>=LPPD3

OPSQ

DPS01

DPSQ2

DPS03

NQPM

NDRM1

DPVMfiG

DPTSB

FXIT

PROGRAM X — LMAGS FPX S03 01
LM £BORT ELECTRONICS ASSEM

1487

1444

3648

663

664

2044

3779

3757

37C8

3830

3804

3797

3790

3831

3818

1C88

2836

1889

TSQ

TSQ

TIX *

TP4$

TPA$

TSQ
TPA

TJX #

TMI

TSO

TTX *

TPS

TMT

TSO
TOV

ISO

TSO

TPA

1567 TSO

1571 TSQ

2839 TSO

3802 TMI

3968 TSO

1671 ^SO

3017 TSO

1894 TRA

C2/14/69 PAGE 178

1591 TSQ 2C50 TSO 2981 TSO 3043 TSQ 3133 TSQ

2831 TSO 2986 TSQ

3019 TSQ 3124 TSQ

2151 TSQ 2183 TSQ 3032 TSQ 3387 TSQ 34D2 TSQ

2878 TPA 3491 TRA 4164 TRA 4405 TMI 4409 TQV



* FLIGHT
*

3861 SICOF

3872 SIC02

3887 SIC01

3902 APCTAF

3926 ARCTA1

3949 ABCTA2

3961 SQRTF

3978 SQPT1

3981 KS&

3990 ABVFC NOT

4014 ADOUT

4025 POP

4028 SOUT

4032 F.X46

4044 OOUT

4051 OCT0

4059 RMF

PPOGRAM X— LMAGS FPX S03 0151
LM ABORT ELECTRONICS ASSEMBLY

2754

2240

3870

564

3956

3919

1623
3110
3617

3985

3976

USED

760

581

4120

665

4122

4C31

754

TSQ 2761 TSQ 2768 TSQ 3697 TSQ

FQU 3885 TIX * 389C TRA$ 3894 TMI*

TMI
TSQ 1451 TSQ 1505 TSQ 16C2 TSQ

TPA

TfM

TSQ 1849 TSQ 1866 TSQ 2168 TSQ
TSQ 3150 TSQ 3232 TSQ 3270 TSQ
TSQ 3650 TSQ 3668 TSQ 3834 TSQ

TIX *

ADO

TPA 2058 TRA

TP ĵ

TPA
TPA*

TRA

TMT

TM! 756 TMI*

02/14/69 PAGE 179

3897 T R A *

3252 TSQ 4009 ISO

2583 TSQ 2649 TSQ
3346 TSQ 3390 TSQ

3085 TSQ
3428 TSQ



* FLIGHT
*

4084

4098

411C

4112

4119

4121

4126

4139

4157

4168

4189

4192

4212

4226

4229

4235

4348

NOTDD

ODIN

EX5C

STDD

SNS

MAX

flTI

TMF

TH1=2

PGNSDE

PGNSD2

PGNSD1

TFST

1K7

1CB4

3B3

1B3

OFQGFAM X--LMAGS FPX 503 C151

770

832

669

4f97

4C26

4C43

841

601

674

60C

4195

602

1845

2272

66

678
1933

705
1007

TMI 793 TMI

Tpft

TPA$

TF* 4118 TP*

TMI

TOV

TIX *

TPA

TSQ

TPA

TMI

TRA$ 4179 TMI

TP&

SUB 2284 SUB

CIA 22C4 f=QU

SUB 703 SUB
SUB 2014 CLA

SUB 7C7 SUB
SUB 1025 SUB

02/14/69 PAGE 180
Y

797 TMI 802 TMI 808 TMI 812 TMI

4103 MPY

SC8 SUB 1111 MPR 1118 MPR 1512 ADD 1600 SUB
2060 SUB 2967 SUB 4372 SUB 4406 CLA

709 SUB 916 SUB 918 SUB 996 SUB 998 SUB
1027 SUB 1124 ADD 1663 CLA 1712 MPY 1788 CLA



* FLIGHT

*

P R O G R A M X--LMAGS FPX $03 C151
LM tBOPT fLECTPONICS ASSFMBLY

02/14/69 PAGE 181

4357

4366

4382

4386

4403

4406

4409

4414

4415

4416

4417

4418

4419

4420

4421

4422

S6TFG

CKSUM

CORFX

MEMSUM

ACCUM

FRROR

OVFLW

DLRFG

DISC1I

DISC2I

OEDft

SI&LO

COALO

SIBEO

COBEO

SIGAO

1935
4386

4408

4213

4370

4366

4258

4231
4279

4227
4350

4175

2456

2695

744
4078

2682

2691

2642

2652

2663

SUB
CIA

TRA

TMI

TMI

TSQ
TSQ

TOV

TSQ
TSQ

INP

INP

INP

INP
INP

OUT

HUT

OUT

OUT

OUT

1937 SUB

4?87 TRA$

4401 TMI*

4295 TSQ

4234 TRA
4315 TOV

4238 TSO
4356 TSQ

4140 INP

3448 INP
4089 INP

1939 SUB 2003 SUB

4298 TSQ 43C5 TSQ

4245 TOV 4253 TRA
4403 TMI 4410 TRA

4242 TSQ 4291 TSQ

4172 INP

4020 OUT 4C28 OUT
4106 INP

2008 ADD 2147 MPY 4215 SUB

4353 TSQ

4255 TMI 4256 TOV 4268 TOV

4338 TSQ 4340 TSQ 4342 TSQ



* FLIGHT PROGRAM X—LMAGS FPX 503 0151
* LM ABORT F.LFCTRONICS ASSEMBLY

02/14/69 PAGE 182

4423 COGAO 2670 OUT

4424 FXO 2561 OUT

4425 F-YO 2563 OUT

4426 «=ZO 2565 OUT

4427 TMIDO 4150 OUT

• '8 SHOUT 4C21 OUT 4029 OUT

'3 SHIN 4C60 OUT 4069 OUT

4C46 OUT

4079 CUT

4G55 OUT

4C9C OUT 4102 OUT



)

* FLIGHT PPOGPAM X—LMAGS FPX S03 C151
* LM ABO»T ELECTRONICS A S S E M B L Y

02/14/69 PAGE 183

NO BAD CONSTANTS OP ILLEGAL A L A R M CONDITIONS

LM PROGRAM HEADER**
DECK LABEL*0151
CHECKSUM=377372002647

FLIGHT PROGRAM X—LMAGS FPX S03 0151 02/14/69

NO GO CAPD FOUND


