an
no
1
01
02
02
03
03
04
N4
s
05
08
06
07
07
00
0o
01
n1
02
02

03
03

N4

064

ns

00
n
00
01
0o
01
no
01
00
01
00
n1
00
01
0o
01
02
03
02
r\'}
02
n3

n2
N3

02
03
D2

FLIGHT PROGRAM B8--LM AGS FP8 S03 4039

00no
nnnil
0002
nno3
0004
0005
0006
0007
0010
0011
0012
0013
N014
no1s
nN1é
CoL17
0020
0021
0n22
0023
nN24
0025

nn26
0027

nnN3in

0031
nna»

0000

goa00n
oaneoen
ononooe
000000
000000
oononn
000000
002000
nonoonn
000000
nnenoo
0eoooo
000000
nooono
annnnn
0ononeo
000000
nonoco
0000co
aaonon
000000
40 D 6246

66
64

5A
46
40

K402
2040

0001
nn33
0n27

LM ABDRT ELECTROMICS

Ba
4
5
6.
7
-8.
Se
10.
11.
12.
13,
14.
15«
16.
17.
18.
19.
20.
21,
22
23,
24.
25.
2?64
27.
28,
29.
30.
31.
32.
33.
34,
35.
36.
3T
30,
39.

ASSEMBLY
%
*
IRG
TSO DFC
TS1 NE~
TS? DEZ
1S3 DEZ
TS4 DEC
TS5 DEC
TS6 DE-
TS7 DE:
TS10  DEC
TS11  JEZ
TS12  DFC
TS13  DEC
TS14  DE:Z
TS15  DEC
TS16  DEC
TS17  DEC
SRFX3 DEC
SREX2 DEC
SREX1 DEZ
SREX  DE:
TVARBR DEZ
TRA
*
*
%
SF T
ACTE  INP
-4
*
i
%
U2 ALS
U2y ™I
u27 T2A

12/718/70 PAGE 1

SCRATCH PAD STORAGE
3000

TEMP STNRE FIR CKX SUM,
ETRN SFRV ROUT, STARTYP

WOOOOTDODO0DLDOAOD0O0DITOOVOID

TAPE LNAD STARTUP CHECKSUM

6402 DEDA INPUT SCALE FACTIR
2040 DENA DCTAL INPUT

THE NEXT 16 LOCATIONS ARE SHARED
WITH A RR FILTER TEMPORY MATRIX

1 Bl UNIT RADIAL VECTOR TO
k42 Bl TRIAL RENDEZ PT,
%3 Bl



0ns
05
06
o7
N7
0o

00
01
N1
n2
02
03
03
04

L

04
05

05
0&
06
07
ny
00
00
01
01
n?
n?2
03

r3
02
03
0?
03
04

05
04
ns
N4
05
N4
0s
04
05
D4

as
04
05
N&
ns
06
07
N6
n7
0hk
07
06

07

FLIGHT PROGRAM 8-=|M AGS FP8 S03 4039

0n33
0034
nn35
0035
0037
0040

0041
0042
NN4&43
0044
0045
0046
D047
Nos-
nnsi1
nos2

nns3
D054
0055
0055
00587
no6sn
cnsl
0062
nne63
nnNe4
n065
nnNe6

No67

nN3p
no1ap
70 0 D034
66 0 7012
64 0 6200
30 0 0137
20 0 D0KA
10 0 NN24
N040
20 0 0153
72 0 NN2&
32 0 n127
10 0 0137
20 D D024
24 0 40464
46 D DNGHD
30 0 0137
46 0 0054
24 0 4006
0050
46 0 1101
20 0 1512
10 0 0412
66 0 6410
40 0 1052
30 0 BY%2
22 0 4006
10 0 0153
24 0 4014
46 0 0042
70 0 004&)
20 N D206
0064
nonNnNnon

40,
41,
42,
43,
b4 .
45,
46,
47.
48,
49,
50
51.
52'
53,
54,
55.
56.
57.
58,
qq.
60
61'
62,
63.
b4,
65.
66 .
A7.
68.
69.
70.
71,
7?.
73.
74.
75.
76,

LM ABORT ELECTRINICS ASSEMBLY

N1l EQU U2 X
VEX FQU 2 X

c2 oLY 41 B1
V1X quT 7012 B1
vy NP 6200

v1z cLz SUM

DLSC  CLA V27

WLX ST0 TVARBR 81
D31 EQU W1X

W1y cLZ WRDCNT

W17 TS0 TVARBR

ST AD? SUM BD
RD2DOT#STO M B7
YD2DOT*ZLA TVARBR R7
TSEX  SUB CLAFR

SIDELL TMI u1X B1
V6X cL? SUM A13
VeY TMI 43

vez SUB 1317

DQSX  FQu V6 X

CODELL TMI FX1T40 Bl
WCX CLA 1084 B1
WC Y STO S12

WCZ T 6410

TMPRR  TRA SINITC

ULX cLz WRDCNT B1
U1y ADD 1317

u1? STO WRDCNT

BRANCH SUB 1811

V2X TMI A17 B1
v2y nLy W1y

V21 CLA 0206

VGX EQu V2 X

*

* END 1F TAPE LNAD CHECKSUM
*

AT JEZ nB7

———

12/718/70 PAGE 2

RADAR TEMP, MATRIX (15 LOC)
BRAKIMNG VEL VECTOR AT 13.
RENDE7 ANGLE SINE

HORIZ UNIT VECTDR

NOWNL INK SHIFT COUNTER
Jl X vl

E{SIN(ED))

DESIRED RADTAL ALCEL
DESIRED DUT-0OF-PLANE ACCEL
EXIT FROM NORTON

SIN DELTA L

TEMP STORAGE FOR TPI QUANT

ACCUM VEL IN XDV
C0OS DELTA L

UNTT VECTOR NORMAL
T0O CSM DRBIY

TEMP BRANCH STNRE
LEM UNIT RAD VECTOR

GUIDANCFE BRANCH

HNR7? UMIT VECTOR AT
RENDEZ POINT

VEL TD GAIN VECTOR AT 13
PROGRAM

THRUST ACCFLERATION



04
04
05
05

0A
ns6
N7
07

00
00
01
01

02
02
03
03
04
N4
05
n&
N6
06
07
07
0D
nn
01
01
n2
02
03
n3
ng

ns
07
06
07

06
n7

06
07

10
11
10
11

10
11
10
11
10
11
10
11
10
11
10
11
12
13
12
13
12
13
1?2
12
12

FLTGHT PROGRAM
LM ABORT ELECTRONICS ASSEMBLY

No70
0071
0072
neT3

0074
noTs
noTs
0077

0100
N101
0102
0103

0104
0105
0105
n107
0110
0111
0112
0113
N114
6115
0116
0117
0120
N121
0122
01273
0124
0125
N126
0127
0130

000000
nooono
onoeno
oonnno
0073
ononon
ononnan
aonono
000000
0077
0o77
nonoeo
npNeon
onnonon
000000
0103
aonnoo
nonoon
nonanon
nnaoeon
nenN0onon
nooeeo
0oooNon
noonneo
nooonn
oonoon
nonoooe
noonoon
0oonono
002000
000n00
neoono
nnNnooo
000000
plodeRaRale
nonono
200000

TTa
78.
79.
80.
81,
B2
3,
84,
85,
86,
a7.
AR,
89,
S0.
aql.
G2,
93.
94,
95.
96.
97.
98,
99,
100.
101
102,
103.
104,
105.
1056.
107,
108,
109.
110.
111
112.
113.

EX
EY
=4
X3
TR3
DV XMI
pyymMi
pDVvIM1
NI
NE
TR S8
vD2x
vD2Y
vD27
c1
TR1
DRX
DRY
NDRZ
THEP
DIGX
DIGY
DIGL
psSIp
GXDT
GYDT
GIDT
PHIP
DVSX
DVSY
nys7zy
SIGA
2RX
RRY
a7
COGA
All

g8—-=LM AGRS FP3 S03 4039

DEZ
DEZ
DEC
NEZ
EQU
NEL
DEZ
DEC
NEZ
FQU
)
DFL
DEC
DEC
DE:
EQU
DET
nEZ
DEC
DEZ
DEC
DE?
DEZ
DEC
NEZ
NE-
NEZ
DEZ
NEC
DEC
DEC
NEC
DEZ
DEZ
DEC
DEC
DEZ

080

081

12/18/70 PAGE 3

ATTITUDE ERRDRS.

XFR NRAB PARAM,

ADDRESS 0DOF RESULT FDR MXM
BODY DELTA VS

PREVINUS CYCLE.

PREDICTION ANGULAR FREQUENCY
CSM PRED. ANGULAR FREQ.
RADAR TFEMP

DELYA V EXP LS

E(COS{EO))
ADDR., 0F 1ST MATRIX FI MXM
LM POS REMAINDERS

PGNS THETA IN COUNTS,
PREDICTED CHANGE IN
INTEGRATEND GRAVITY.

PGNS PST IN COUNTS.
GRAVITY TIMES MAJOR
CYCLE TIME.

PGNS PHI IN CDUNTS.
RESOLVED SENSED DEL V

SIN FDA1 GAMMA.
COMPUTED LM-CSM RANGE

COS FDAT GAMMA,
XB DIRFCTINN COSINES.,



04
05
05
né6
NA
ny
07
20
an
01
N1

02
02
n3
n3
N4
N4
0%
neg
N6
N6
N7
n7
N0
00
01

02
n2
n3
n3
na
04
05

13
12
13
12
13
12
13
14
15
14
| i

14
15
14
L5
14
15
14
15
14
15
14
15
16
17
16
17
16
47
16
17
16
17
16

FLIGHT PRDGRAM 8--IM AGS FPS
LM A30RT ELECTRONICS

nN131 000000 114,
0132 0000CO 115.
0133 000N00 1156,
0134 000000 117.
0135 0OnNpNon 118.
0136 200000 119.
0137 000000 120.
0140 000000 121.
0141 200000 122.
0142 000000 123.
0143 000000 124,

nN1432 125.

N143 1246,
Nl44 000000 127.
0145 00ND00D 128.
Nl46 C0CNDDO 129,
0147 000000 130.
0150 ©0J2n00 131.
0151 000o0an 132.
0152 000000 133.
0153 000000 134.
0154 000000 125,
N155 000000 136,
0155 DODO0Y 137.
01587 0nooopno 138.
0160 000000 139,
0161 00NOO0O 140.
0162 0000DO 141.
0163 ©ND00O0 142,
01644 0NOCONOC 143,
N16s5 000000 144,
0166 000000 145,
N167 000000 146,
0170 000000 147,
N171 000000 148.
n1L72  00ODOO 149.

0172 150.

S03 4039
ASSEMBLY
A12 NFZ
A13 DEZ
TS8 DEC
A31 NEZ
A32 NEZ
A33 DES
SUM DEZ
A21 DEC
A22 DEC
A23 nE"
X4 DES
VHSO  FQU
TR2 EQU
E1 DEC
E3 DEZ
F13 DES
DEL10 DF:
DAI1  DEC
DA12  DEC
DA13  DEC
WRDCNT DEC
DA31  DFC
NA32 DEZ
DA33  DE-
DEL44 DEZ
A11D  DEZ
A12D  DEC
A13D  DEC
DEC
A31D  DE:
A32D  DEZ
A33D NEZ
MU17  DFZ
P DEZ
ALPHA DFC
a1 DEC
ESO EQU

D D=9 29
.
2
(w=]
ok

1.081

3

0RN

X4 0B26
X4

DO D220 0D D00 90
R ) s
b et ]
(%1

2
(ne)
w

nBR23
DR23
0823
a1

12/18/70 PAGE &

ZB DIRECTION CODSINES.,

RUMNING MEMDRY SUM
YB DIRECTION COSINES,

XFR NRB PARAM,

VH SQUARED

ADDR. DOF 2ND MATRIX FJ2 Mx¥
-6 NR -9 XA NORM ERRQOR

Z8 NORMALITY ERRORQ,

XByZ8 ORTHNG ERRI.

TPI LNGIC FLAG

DIR COSINE REMAINDERS

CKSUM WORD COUNT

RANDAR CONE WORD 2AFSET FLAG
XD DIRECTION COSINES.

*%JNUSED-INDEXED RY Al1D*%
7D DIRECTION COSINES,

RADAR FILTER ENTRY COUNTER
TRIAL SEMI-PARAMETER

XFR DRBIT SEMI-MAJOR AXIS
XFR DORBIT PERILUNE

XFR 0ORB E SQ AT -2.



05

06
NG
o7
07
10
10
11
11
12
12

13

13

14
14
15
15
16

17

15
17
16
17
00
01
00
01
00
01

nn

00
01
nn
01
on

FLIGHT PROGRAM
LM ABORT ELFCTRONICS ASSEMBLY

0172

0174
n17s
01756
0177
0200
0201
nz2o02
nzoz2
n204
0205

N20s6

D207

0210
0211
0212
0213
D214

000000
0172
noonnon
nonnNnon
000000
00000
000000
000000
0ononno
000o00n
00a000
0000090

0206
n00nnn
0170
0171
0172
0173
0174
0175
0176
0177
n200
0201
0202
0203
0204
0205
N206
0207
000000
000000
000000
002261
000000

151.
152.
153,
154.
155,
1564
157.
1583
159,
160.
161.
16,.
163,

164,
165.
166,
167,
168.
169,
170.
171.
]T?'
173.
174,
175.
176-
177.
178.
179.
180.
181,
182,
183.
184,
185.
].Ré.

AT
AE
R5X
RS5Y
R52
AL
REX
REY
REZ
RT
ROX
R QY
o

R0Z
RO
c11
c12
c13
Cla
c21
€22
£23
C24
c31
€32
£33
C34
C41
C42
c43
Cas
R

Y

pp
POUTFS
POUT

B-—-LM AGS FP8 S03 403292

12718770 PAGE 5

PRED. SEMI-MAJOR AXIS
CSM DREN, SEMI-MAJIR AXIS
LM PRED POS AHEAD TDEL

LM PREN, SFMI-MAJIR AXIS
CSM EPOCH POSTTIAN

CSM PRED PNS. MAG,
PRED EPOCH POS VECTOR

RANGE 0207-1004

PRED EPOCH PNS. MAG.
RADAR TEMP. MATRIX

LM PDPS MAGNITUDE
OUT NF PLANE POSITION
P PRIME/ZEXIT FOR MXM

DEC na213
EQU Al
NEC NR?23
BEL n
NEC n
DEC 2R23
DEC np213
DEC 0
DEC 0
DEC JR23
DEL NR23
NDFZ N
SEE 2EAR OF LISTING FOR ZHECKSUM
CHEZKSUM
DEFINE D206
DED nR23
EQU p
EQu) ALPHA
EQU N1
FQu AT
EQU REX
EQU RsY
E0OU R5?Z
EOU Al
FQU PEX
EQU REY
EQU RE?Z
FQU RT
EQU ROX
EQu ROY
EQul RDZ
EQU RO,
DEC DR23
DEC JR23
NDEC nR23
DEZ T.5684096F4823

DEZ

0

MAX P DISPLAYABLF
DISPLAY POSITION.



16
17
17
1n
10
11

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

10
10
11
11
12
1?2
13
13
14
14
16
15

01
00
01
n2
N3
02

03
02
03
02
03
02
03
n2
N3
0?2
03
02
03

04
05
04
0s
04
05
04
05
N4
05
04
05

FLIGHT PRNOGRAM B-=L4 AGS FPR S03 4039
LM A3DRT ELECTRONICS ASSEMBLY

0215
D216
0217
D220
n221
0222

0223
N224
0225
0226
n227
n230
0231
D232
0233
0234
0235
0236
A A i

0240
0241
0242
0242
n244
0245
0246
0247
0250
0251
0252
N252

nonnNeo
040000
001415
nonooo
onoonen
onnnoon
0220
n221
0222
0noopn
270322
131565
270423
257015
017205
255704
001652
0o0enT
000000
ooeooo
onneoo
121372

000000
005000
000000
009000
nONNN0
000000
000000
000000
000000
nON000
annnnn
000000

187.
1RR.
189,
].qq.
191.
192
lqg'
194,
195.
IQ‘).
197.
198,
lnq.
200.
201.
20?.
203,
204,
205.
206,
207.
208.
?OQO
210.
211.
212.
213.
21l4.
215,
216.
217,
218.
219,
2204
221
222
223'

DPOUT
2K3
2K14
RIX
RIY
R1Z
DELR1
DELR3
DELR?2
254
7J

aJ
104
4K5
2¥19
5J
16J
214
RRSX
RRSY
RRS7

6K11
*

*
*

1J1
142
143

2J1
242
2J3

DEL
DEC
DEC
DEC
DEC
DFEC
Fauy
EQU
EQU
DEC
DEC
DEZ
DEC
NEC
DEC
DFC
DEL
DEC
DES
DEC
DEC
DEC

n
1048576.823
5.F4B23
DR23

0

]

arx

RIY

RTZ

nB23
6042736823
2940243823
6064563108213
5735200823
5.F5823

5.697T7TB5E6R23

523700823
25000823
OR23

rl

n

0.31831080

12/18/70 PAGE 6

DISPLAY POSITION INCREMENT,
QL SET ON JaFe

INITIAL P PERTURBATION
ELLIPSE PRED PNS JUTPIT

MEASURED MINUS COMPUTED RANGE
B23

DEDA ALTITUDE UPDATE

TERM IN AL{D.I.)

TERM IN AL({O.I) LIAER LIMIT
RETARGET VALUE FIR 7J
NOMINAL BURNOUT ALTITUDE
DELTA P LIMITER

LANDING SITE RADIUS

ORBIT INSERTION ALTITJDE
PITCH STEERING ALT THRESHILD
CALCULATED RANGE AT TIME

OF RADAR RANGE MEASUREMENT

1/P1

INITIALIZE DATA FROM DOANLINK ADDRESSES
LICATIINS 0240-2257 USED

DEC
DEC
DES
DEZ
DEC
OEL
DEC
DEZ
DEC
DEZ
DEC
BEC

NR23

Do a 9

to Bbe lw J o I R
r

LM EPHEREMIS PODS

CSM EPHEMERIS PN0S



e

16
16
17
17

10
10
11
11
12
12
12
i3
14
14
15
15
16
156
17
17
10
10
11
11

12
12
13
13
14
14
15

04
05
04
ns

06
07
06
07
a6
07
Nk
07
NA
67
06
07
06
QT
0&
o7
10
11
10
11

10
11
10
11
10
11

10

FLIGHT PROGRAM 8--1M AGS FP8 S03 4039
{M AROPT ELECTRANICS ASSEMBLY

0254
Q255
0256
0257

0260
D261
n262
0263
0264
0265
N266
0267
0270
n271
0272
nz2713
N274
Q275
nN27¢
0277
0300
0301
n3p2
0303

n3n4g
3305
0306
0207
nN31n
0311

n31?

nonaocee
nooonon
eloleRolele
000000
0252
D253
0254
nz2s5
0256
G0ODOO0O
00Nono0on
0eonNno
o00Q00
0onnooo
002000
oenneon
6314632
ooneon
nN06200
ooQ00o0
000000
eoooly
000c0oo0
505075
0000nNo
002000
onnoooe
o0dneon
0onono
n3n3
C26164%
766316
poooco
120500
003000
nenNooon
oonnnon

224,
225.
226.
227
228,
229.
230.
231.
23?2.
233.
224,
235,
236.
237.
238,
239.
240
241.
242.
243-
244,
?45.
246
267,
?48.
249.
?EO-
?51.
252,
253,
254,
?qﬁo
256
257.
258,
259.
?6”.

147
1J7LS

THETAR
BETAR
RM
RMDOT
DEL 46
1J4
1J5
1J6
vey
244
245
2J6
5K18
VYO
VYOFS
247
2J7LS
7«1
1J
6K5
X1
A318D
A328D
A3380D
TLAS
THETAF
%Ki -,’.._
12J
4J

64
TDEL
TR

3J

DEC
DEC
DEC
DFC
EQU
EQU
EQU
EOU
EQU
DED
DELC
DEC
DEC
DEZ
DEC
DEC
DFC
DEC
DEC
DEC
DEC
DEC
DEZ
DEC
DEL
DES
NEC
BEL
DELC
EQU
DEZ
DEC
DEC
DELC
DEC
DEC
NEZ

0R18
NR1

D

D
2J3+4
2J3+5
137
1J7+1
137+2
0R13
0

0
0813

0

)

0
-.18=-2
NR13

7200813
0
0

323B18
ogls

CR3

0B1

9] J

D

IR3

i 5 1

« 1736581
-+ 299904R3
Del3
2530.0813
TB13

OR13

na13

12/18/70 PAGE 7

LM EPOCH TIME

RADAR ANTENNA TRUNNINN ANGLE
RADAR ANTEMNMA SHAFT ANGLF
RADAR RAW RANGF INPUT

RADAR RAW RANGE RATE IPUT
RADAR COMPNSITFE WORD

LM EPHEREMIS VEL

DUT-DF-PLANE VELICITY
CSM EPHEMFRIS VEL

RD3ANDOT LOWER LIMIT
LM DUT-DOF-PLANE VEL
MAX VYD DISPLAYABLE
CSM EPDCH TIME

TIG TIME BIAS

NOMINAL TPI TIME (CSI)
Y-PASTTION FILTER WEIGHT
Z-AXTS/LDCAL HDORIZ ANGLF
UNIT VECTOR (LM-CSM)

DXFR LNS COMPUTED

LM-CSM CFENTRAL AN3 AT TSI/CDH
CENTRAL ANGLE LIMIT ON TPI
PHASE ANGLE LIMIT FOR RETARGET
TIME OF NODF PRAOR 7O RENDEZ
DESIRED TRANSFER TIME

TIME TILL NEXT MANEUVFR

TIME TILL RENDEZVIIS

TARGET NFFSET TIMFE



15
16
1a
17
17
10
10
11
11
12

12
13
13
14
14
15
18
16
16
IT
17
10
10
11
11

12
12
13
13
14
14
15
1%
16
16

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

13
12
13
12
13
12
13
12
13
12

2

=

14
15
14
15

14
15
14
15
14
15
14
15
14
15

FLTIGHT PROGRAM 8--LM AGS FPR] S03 4039
LM ABORT ELFCTRONICS ASSEMBLY

n312
N31&
0315
0316
N317y
n3z20
0321

0322
n3z213
N324

0225
03254
0327
0330
0331
0332
0333
N334
0335
0336
0327
0340
0341
0342
0343

0344
0345
034A
0347
0350
0351
0352
0353
N354
0355

S

226051
onnnnn
onn000
0o000n0
nooonn
0oo0ooo
annoeon
000000
000000
00000

oonnee
000000
00noeon
200000
000000
noenonn
002000
0nooon
00nneon
200000
anadnono
onooen
00N00o0
000000
000000
0343
oeonno
naeoonn
noonen
000000
000000
002000
oonooo
ooo00o0
Qo000
000000

2€61.
262.
263,
264,
265
266.
267.
2684
269,
270,
?T1.
?T?-
273.
274.
275.
2T76.
277
2?78
279.
280,
281.
?2R2.
283,
284G
285,
286.
287.
288,
289,
290,
2C1.
292.
293,
294,
235,
296.
297

6K 12
NDELRP
QA
18J
RR
READP
ENTERP
HOLDP
CLEARP
HMF

A

RME
nD
CMF
A11T
A12T
A13T
ADST
A31T
A32T
A33T
H

RX

RY

RZ

QL
EONS10
RCX
RCY
RCZ
RF
DV X
vy
DV7
TA2
DAX
DAY

DEC
DEZ
DEC
DEC
NEC
DEC
DEC
DEC
DECZ
DEZ

DEZ
DEZ
DEZ
DEC
DEZ
DEC
NEC
DEC
DEC
JEC
DEC
DEC
DES
DEC
DEZ
EoU
DEC
DES
DEZ
DEZ
DEC
PEC
DEZ
DEC
DEC
DES

9.3884
0823
NB23
0B22
0B22

2

=000 202Q=00COWVWODOD
L]
e}
pent

L]
(5]
ot

0823
nB23

0B23
oL
0B23

0B?23
0B1

PR1
0OB-6
{}

12/18/70 PAGE 8

RAW PADAR AT 18 TO FT. AT 22
DIFF. ALT. AT TIG(CSI-CDH)
LM APOFOCUS ALTITIDE
MEASURED RADAR RANGE
COMPUTED RANGE

START 3F TELEMETRY LIST

READQUT MNDE FLAG
DEDA DATA

CLEAR MDDE FLAG
T™ DIR CDSINES,

DEDA ADDRESS

ALTITUDE
LM POSTTION

PRESENT L™ PERICYNTHION
ENG ON+S10 FOR TM
CSM PRESENT PNSITION

PREDICTED BURNOUT ALT,
BONY DELTA VS
THIS CYCLF.

ABS TIME LS.
NELTA ALPHAS,



17
17
10
10
11
11
12
12
13
13
14
14
15
15
16
16
17
17
20
20
21

21
22
22
23

23
24
24
25
25
26
26

27
27

14
15
16
17
16
17
16
17
16
17
16
17
16
17
16
17
16
17
cn
01
0o

01
)0

01
00

01
no
nl
00
01
64¢)
01

00
01

FLIGHY PROGRAM
LY ABNRT ELFECTRONICS ASSEMBLY

0356
0357
0360
0361
N3hH2
nN363
0344
N365
0365
0367
N370
0371
0372
0373
N374
0375
0376
0377
04NN
0n4n1
0402

0403
C404
0405
0404

0407
0410
0411

0412
0413
0414
0415

0414
nN417

nolneo
000000
00Qo0oa0n
000000
anoooo
nooooe
oononn
000000
0oonnoon
000000
onnono
nonooon
oonnno
ooeono
000000
000000
onnnoo
000000
oonoon
0000920
377776
0402
0onnoo
ononan
npoooo
geonoon

nonoon
000000
aoenno
0023000
nonoon
0on0on
ono0non
04158
onnoneo
onnnono

?QQO
299,
300,
301.
in2,
303.
304.
305.
306.

207,

308.
309.
310.
311.
312.
313.
214,
315.
1:].{'}-
217.
318.
319.
2720,
3?21.
322,
323,
324,
325.
326,
32?.
328.
329,
330,
331.
332
433,
334,

DA?Z
TBD

VX

VY

vz
MUBS12
VCX
vey
VC?
HONT
VG

VE

TAD
TIG
A118D
A12BD
A138D
TAl

S0
DISCIC
Q1DEDA
DELH
OLTELE
VD1X
vn1lYy
VD17

*

DELG
S10
S11
S12
S13
S14
S15
RDOTS
S1é
S17

8——1LM AGS FP8 S03 4039

DE>
DEZ
NEC
DEZ
DEL
DES
IE:
DEZ
DEC
DFZ
DEZ
DEC
DEC
ET
DEC
DEC
DEC
DEZ
DE:
DEZ
IEC
FQU
IEC
DEZ
DEC
DEC

DEC
DEZ
BE
DEL
DEL
DEZ
DEZ
EQU
BEC
DEC

12/18/70 PAGE 9
0
DB9 TIME TO BURNDUT.
0813 LM VELICITY
0
n
4 MUS/S12 FOR TELEMETRY
0813 CSM PRESENT VELIJCITY
0
0
JR173 ALTITUDE RATE
0R13 VELDCITY 7O GAIN
0B13 TRANSFER RRAKING VELDCITY
NB18 TIME FROM CST 70 CDH
0B18 ABSOLUTE TIME NF MANEJVER
nB1l CMD XB POINTING DIR.
0
0
NB18 ABS TIMF MS,
n AGS FUNCTION SELECTOR
0 DISCRETE WD 1-TRUE STATE
2338500823 TRANS NRBIT PERICYN ALT
Q1DEDA DIFF. ALT. AFTER CDH(CSI-CDH)
NR23 QL FOR TELFE AND DEDA
nE13 40MS VEL ACCUMULATION
5) A
n

END DOF TELEMETRY LIST
' CALIBRATE I.Ce FLAG

GUINDANCE MNODE SELECTNR
AUTD RADAR SWITCH
TEST STATUS
STNRE LUNAR AZUMUTH
NAVIGATION INITIALIZE
RADAR GIMBAL NULL

15 Re Re STORFD AT RADAR TINPUT
COH APSTIDAL SELECTION
RADAR FILTFR INIT. SWITCH

D22V OD 0O DO



20
20
21
21
22
22
23

23

24
24
25
25
26
26

27
27
20
20
21

21
22
2?2
23
23
24
74
25
25
26
26
27
21

(2
03
nz2
N3
n?
03
02

N3

nz2
03
02
03
0?2
N3

02
N3
N4
05
N4
ns
04
0s
04
ns
04
05
04
05
04
0s
04
05

FLIGHT PROGRAM
L4 ARDRT ELECTRONICS ASSEMBLY

0420
0421
0422
0423
0424
0425
0426

0427

0430
0431
0432
0433
0434
0435

0436
04137
n&40
0441
nas?
0443
D444
06445
0446
0447
nN&asn
n&s1
nas?
0453
N&54
0455
0456
n4sT

0eonno
onnnon
oonoon
npoooo
adalalalsle
0oonoo
0nnone
0424
0425
0426
nnnooon

o0n0o0n
oopono
200000
nooaoo
ooooo0n
oooonon
0435
000000
onponoo
oooeen
001750
noponnn
ononno
000000
000000
000066
0003690
nonNnoon
nnonNan
npoanoo
on0n4an
002140
nonnao
031000
02T7ART

335,
336,
337,
3138,
339,
340,
q"‘l.
342,
343,
344,
345,
346,
347,
348,
34q-
350,
151,
352,
153,
354,
155,
356.
357,
358,
159,
360,
361.
362.
363,
364,
155.
366,
367
368,
169,
370,
271 .

VEX
VEY
VEZ
REDOT
vox
VoY
voz

1

J

K

VH

*

VIX
V1Y
vIiz

v

TP

T

RB

B
PRDOTM]
RRDOT
10000
TI
pPONUT
PDOUT
TCSM
4K25
2K18
28J1
2842
2843
2K 20
4K26
NDDF
6K 4
HK2

B--L" AGS FPB S03 4039

DEZ
DEZ
DEC
DFZ
DEZ
DEC
DEE
EQU
EQU
EQU
DEC

DEZ
DEC
DEC
DECZ
DEZ
DEL
EQuU
NEC
DEZ
DED
DES
DEC
NEZ
DE:
NEZ
DEC
DET
QEL
DEZ
DES
DEC
DEZ
PEE
DEL
DEZ

NR13
0

0
0B13
ne13
)

0
VDX
voy
voz
0B13

12/718/70 PAGE 10

CSM EPNCH VEL

DESIREN ALT RATE
PRED EPDOCH VEL VECTDR

MXM INDEX
MXM INDEX
MXM INDEX
LM HORTZONTAL VEL

VIXaVIY,VIZ ARE SHARED WITH RR FTLTER

DB13

)

0

0B13
0813
0R13

T

nB13
0R13
0313
1300817
n313
N313%
0813
813
3.402813%
15.813
0B13
0R13
nB13
2813
7TD.0813
n
«1E3810
«1E9830

ELLIPSE PRED VEL 2JUTPJT

LM TOTAL VELOCITY

TRTAL XFR DRB TIMF, .
TIME TO RENDEZ.

RF SAVED FOR NRBIT INSFRT,
DISPLAY PNS RATE(-1)

RANGF RATF

RANGE MARK COUNTER INCREMENT
PREDICTION TIME/RR FILTER TEMP
DISPLAY PDS RATF INCREMENT
DSP PDS RATE CONV TD FPS AT 13
CSM PERIND (SEC)

ENG CUTDFF COMP

PARTTIAL DERIV PRATECTOR.
DELTA V DOWNRANGE

DELTA V CRNSSRANGF

DELTA V RADIAL

CONVERGENCE CHECK.

VG THRESHPLD

DEDA DATA RECEIVED FLAG
INITIAL VALIJF OF P33 AND P44
INTT VALUE NOF Pl1,P22



20
20
21

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

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

nA
07
na

07
06
07
06
07
06
07
06
o7
06
nT
06
o7
10
11
10
11

10
11
10
11
10
il
10
11
10
LE
10
11

12
13

FLIGHT PROGRAM
LM ABNRY FLECTRONICS ASSFEMBLY

4nn
N4asl
0462

0463
0464
N4&RKs
0466
0467
0470
0471
0472
04732
0474
0475
0475
0477
N500
0501

0502
0503
0504
0508
0505
0507
0510
0511

Ns1?
0512
0514
0515
0516
n&e17
0520
0521

nonnnn
007000
noNN00
0460
0461
0462
nN0000N
001440
000470
000360
n09090
000000
nONOOD
000000
406000
000000
000000
000000
000000
N0DN000
000000
noON0N0N
nonnan
nonNnonn
0eNN00
012000
009000
n000D0
nnnonn
000000
000000
000000
000000
nOeN00D
411500
n0n000
009000

’%72.
373.
374,
3TS5.
ATh.
377.
378.
379.
380.
382,
3813,
3184,
385.
386,
387.
388,
380,
390.
391.
292.
3913,
394,
3195,
394,
397.
3199.
400,
401,
402,
403,
“04.
405.
406,
407.
408,

a—-LM AGS P8 S03 4039

V5X DEC
V5Y DES
V57 DEL
TR 4 EQU
TR6 EQU
TRS EDQU
VHA DEC
224 DEC
23J DEC
5K26 DEC
PART e
VDX BES
VDY DEC
vn?7? DEC
4K 27 DEC
VSMGX DEC
VSMGY DEC
VSMGZ DEC

RADNT DEC
DELVGX DEZ
DELVGY DEC

DELVG? DEC
17J DEZ
RD3DOTHIES
YD3IDNT*NFC
4K12 DEC
S507 DEC
DAXREM NEZ
DAYREM DEZ
DAZREM DFEC
C1 DEZ
WB X DEC
WRY DEZ
WR?7 BES
6K1& DEC
TE1 NEZ
TL1 DES

0B13

D

n

V5X

V5Y

V57

0B13

57813
19.5813
15813

NR14

0813

N

0
-8000.2813
DB13

0]

0

0B13

0B13

5 /

n .
0B13
DR-2
aB-2
5R7
083
nB-13
0

0
81

081

0

0
-15768R814
JR18

0R18

12/718/70 PAGE 11

TPI-PREDICTED V AT TPI TIME

NO. DOF COL IN MATRIX A
NO, OF ROWS IN MATRIX 8
NO. OF ROWS TN MATRIX A

PITCH STEERING ALT RATE THRESH

RFDOT LOWER LIMIT
PSEUDO ATT HOLD IN STEER
PARTIAL DERIVATIVE
VD1 AT NAV UPDATE

OVERFLOW PROTECTION FO VD1X
vDl CUTOFF

LS

PRED. RDOT AT T15
THRUST VEL TD GAIN

RANGE RAYE INPUT

DESIRED RADIAL JERK

DESIRED NUT-DF-PLANE JFRK
ACCEL THRESH IN 0O.1. STEER
ACQ STEER SEL OF PT DIR
INCRE. GYRO INPUT RFMAINDERS

RENDFZ ANGLE COSINF.
UNIT VECTOR FDOR
GUIDANCE STEERING

RADAR RANGE RATE NULL
CSM EPNCH TIME MS,
LEM EPDCH TIME MS.



21
21
22
22
23

264
24
25
25
256
26
27
27
20
20
21
21
22
22
21
23
24
24
25
25
26
26
27
27
20
20
21
21
22

12
13
12
13
12
12
1.2
13
12
13
12
13
12
13
14
15
14
15
14
15
14

a5

14
15
14
15
14
15
14
15
14
17
16
17
16

FLTIGHT PRNGRAM 8--1% AGS FP8 SO03 40139
LM AROPT FLECTRONICS ASSEMBLY

0522
0523
0524
0525
052%
0527
0530
0531
0532
0533
0534
0535
0535
0537
0540
0541
0542
0543
0544
0545
0546
0547
0550
0551
05572
0553
0554
0555
0554
0557
0540
0561
0562
0563
0564

0545

676356
002000
000000
oonnen
273400
002400
ononoo
copnoo
oonnoon
nononno
314637
3145432
3145632
nononan
0002000
ooneoon
onnnno
0000N00
nononn
00noon
on0noo
anoono
000000
oonnno
neonno
ononnoo
nnpoonn
000000
000000
203045
003000
012173
Noo000
000000
0onnN3l4

anni1nn

409,
410.
411.
412.
413,
414,
415,
416,
417
4118,
419.
420.
421,
422,
423,
£24 s
425.
426,
427,
428,
429,
430,
431,
432,
£33,
434,
435,
4346,
437.
438,
439,
440) .
441 .
447,
443,
b44,
445,

6K 6 DEZ
5K20 BEZ
TE2 DEC
TL2 DEZ
2K11 DEC
4K 6 REZ
NDAXA DEC
DAYA DEC
DATA DEZ
DISC1 DNEC
1K18 DEZ
1K20 DEZ
1K22 DEC
1K14 DEC
1K19 DEZ
1K21 DEC
1K23 DEZ
DSPSC DEC
1K1 DEC
1K& DEC
1K11 DEC
DDEL BES
1K3 BES
1K8 DEC
1K13 DEL
HRF DEZ
A31S DEC
A32S BES
A313S DEC
4K 4 DEC
5K14 *)EC
5K16 *DEC
DLWN DEZ
DEL32 DEZ
6K 8 DET
%

6K9 DEC

-.0N1R-8
DB -2

0

8]

6£00NR13
80813
NB-6

0

N

0
»J031258-8
«0031258-8
«003125R-8
N3-14%

0B1

081

PR1

5,

0B-13

n

0

0RO

28-7

n

0

2
081

0

0
«JN4B-T7
gR=2
lOl B-Z
D

0
«22810

+3N29E-4R -4

12/18/70 PAGE

Y-VELOCTITY FILTER WEIGHT
RD3INOT LOWER LIMIT

CSM FPOCH TIMF LS.

LEM EPOCH TIME LS.

VF IF DVERFLIW

RFDOT UPPER LIMIT

ALTGN INCREMENTS

DISCRETE WORD
ACCEL SCALE FACTOR

X-AXIS MASS UNBAL COMP
ACCEL BIAS
COMPENSATION

DISPLAY SHIFT CJUNTER,
GYRO BIAS
COMPENSATIONS

LUNAR ALTIGN CORRECTION
GYRD SCALE FACTOR
COMPENSATIONS

HIGH RATE FLAG.
RADAR NULL DIR C0S

FACTNR IN RFDOT(II)
RD2ADNT UPPER LIMIT
YD3DOT UPPER LIMIT
DDOWNLINK WORD COUNTER
DOWNLINK TNITIALIZE FLAG

RANGE RATE ERRNR VARTANCF

{ADDR 00F 6K8 MUST FEND IN

VARIANCE 0OF RADAR ANGIJLAR ERRIR

12

%)



9
<

23
24
24
25
25
26
26
27
27
30
30
31
31
32
32
33

33
34

14
35
35
36
36
AT
37
30
an
%
31
32
32
33
33
24

16
i
16
LT
16
17
16
17
16
17
0o
01
nn
01
nn
01
nn

N1
00

01

(618)
01
on
01
co
01
02
03
02
03
02
03
na2
03
n2

FLIGHT PROGRAM 8--1 M AGS FP8 SN3 40739
LM A30ORT ELECTRONICS ASSEMBLY

0566
0567
0570
0571
0572
0573
0574
0575
0574
0577
0600
0601

0602
0603
0604
0605
0606

0607
0610

0611
0612
0612
0614
0615
0616
N617
0620
0621
0677
0623
0624
0625
N626
0627
n&30

005754
000000
000000
000000
000000
0nn00n
00000
000000
144420
464072
000020
000000
00n000
000000
nN03000
003775
000000
0406
277777
000000,
Ns1N
765605
000000
000017
000000
000000
00005
000226
000005
000000
000076
000N0N0
0314563
000071
561111
262132
127443

546
447,
448,
449,
450,
4‘51 L]
457
454,
456,
457 .
458,
45q.
460,
461,
‘.‘62-
463.
464,
465,
466
468,
469,
470,
471.
472 .
473.
474,
476,
477.
47Ra
479,
480,
4R7 .

6K10 NEC
DSPF1 DEC
ID1F DEC
DEL31 DEZ
FLAGT DEC
FLAG1 DEC
DEL2 8 Logi
DELS 3ET
PT DEC
6K13 DEZ
NDVGXX DEZ
DVGXY DEC
DVGXZ DEC
DEL20 DEC
DEL21 O0OCT
24 DEC
DEL42 OCT
DEL45 ENU
K55 DCY
M3 JEC
RD3DTL*EQU
5K17 *DEC
MU6 DEC
1K37 DELC
MUS NDEZ
MU10 DEZ
1K9 JFC
1K30 DEC
2K17 DEC
MU1SG NEC
4K23 DEZ
S623 DEZ
1K 4 DEC
1K24 DEC
1K26 DEC
1K27 DEC
1K28 DEC

6£25ET7B28

DO D00 Q.

3.14155926683
-1.59286831
NB13

0

0

0

N

1.9397087

0

DEL42
ENE

0

MU3

Te 013_2

D

15.8B17

0

0

5.0B17
150.B17
5.B17

0

6£2.08B17

0B3

«180
+87E-381

-« 142857E3R8
«435E-18-4
107.7839487

12718770

PAGE 13

RANGE FRRNR VARIANCE
DISPLAY FLAG1.,
DDWNLINK ID RECEIVED

DOWNLINK INPUT COMPLETF

MEMORY TEST
20MS BRANCH
STAGED FLAG.
ATTHLD LOCK

CONTROL

FLAG.

RADAR RANGE RATE TO FPS AT 13
VEL Y0 GAIN IN EXT DELTA V

LOGIC FLAG FOR ENG CONTROL

LUNAR SURFAC

E FLAS.

COTAN OF DESIRED LOS AT TPI
LUNAR ALINF COMPLFTE FLAG.

RR RANGE/RAN

GE RT.

UPDATE FLAG

S.F. FOR HDOT DISPLAY

P-ITER COUNT
RDADNT LOWER
YD3DDT LOWER
STAGING COUN
ACCEL CAL DU
ULLAGFE CDUNT
MINOR CYCLE

ER.
LIMIT
LIMIT

TFRa

RATINON

ER.

COUNTER

ULLAGE CNUNTER LIMIT
GYRD CALIBRATE DJRATION
NO OF P-JTERATIONS-3

MARK COUNTER
STAGING TIME
EX SELFCTION

DELAY
IN G.

S

DISPLAY INTERPOLATION
STNGULARITY THRESHOLD
NEG INvV OF ALIGN GAIN CONSTANT

ALIGN CONSTA
ALTGN CONSTA

NT
NT



34
a5
35
36
36
37
37
30
30
31
31
32
32
33
23
34
34
25
25
36
36
37
37
30
2N
31
21
37
32
33
33
34
24
35
25
36
36

03
02
03
02
03
02
03
04
05
04
05
04
ns
04
05
04
05
04
05
04
05
04
08
06
07
06
07
06
07
06
n7
06
07
06
n7
06
07

FLTIGHT PROGRAM
LM ABORY ELFECTROMICS ASSEMBLY

0631

0632
0633
0634
0635
NH3E

0637
0640
0641

0642
0643
D644
D645
0645
0647
0650
nN&651
06572
N&53
0654
0655
0656
0657
0660
0661
0662
N663
0664
0465
0666
0667
0670
0671

0672
0673
0ATS
D675

004061
243656
247613
007400
777651
235407
320020
000007
777616
000007
032525
000000
000000
000000
000000
0000072
240000
131415
032756
713267
016336
206645
303240
002000
000146
662400
000000
000034
125253
027503
777716
240000
002000
10 0 0257
547405
542371
200000

483.
484,
485,
486,
497,
488,
489,
490,
491,
492,
QQ3.
494,
495,
496,
497,
4QB.
499,
500.
501 .
502.
503.
504,
505,
506.
507
508.
Soq.
510
511.
512,
513.
S14.
515.
516-
517.
518.
qlg.

1K29
1K33
1K34
1K35
1K 36
2K1
2K 2
641
642
643
B13SF
SDVX
SDVY
SDvVz
MUT
7K 2
B13VSF
B3SF
R23RSF
4K 2
4K3
B22RSF
RATCSF
4K34
4K 35
4K10
SUMLIM
WORDS
B18SF
4K 21
M25R16
DT8R

D
DLWNL
119
2K &
KDT

8--LM AGS FP8 S03 4039

DEC
DEZ
DEZ
DEL
DES
DEC
DEC
DFZ
DEZ
DEC
DEC
*DEC
*DEC
*DEC
*DEC
DEC
DEG
JEC
DEC
DEC
DEZ
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEC
DEZ
DEG
DEC
DEZ
570
DEZ
BEG
DEC

+001B-4%

0088"3
.0N002RB-15

« 2587

-+ 6666TE-3B0
«1731839E15B48
«57740387E-14B-4%7
+3358E-8B-14
-.53033E-TR-14%
«+3052E-8R-14

« 10416566680
na1l

0

0

0817

2817

«+5258B0
+349T7115580

. 1053304580

-+ 50204F-4B-12
=+ 16803E-8BB-25
« 526652280

D 756293980
1.37

« 187
-317433,91R20
0

28

«333333R0
+26179933B2
-25.B15

1.2581

0

1J1+15
-624599,84R20
-.173189F15R48
1.81

12718770

PAGE

14

LUN ALTGN STOP CRITERION

CALIBRATE GAIN,
CALTBRATE GAIN

ACCEL BIAS THRESHOLD

ACCFL CAL GAIN

GRAVITY CONST (LUNAR)

1/2Kk1

LUNAR ROT RATE
LUNAR ROT RATE
LUNAR ROT RATE
«01 MIN TN SEC

ABDUT
ABOUT
ABOUT
AT 13

DV SUM FOR ACCEL CAL

{ADDR NF SDVX MUST END IN &)

CALIBRATION COUNTFR
NDISE IN P-MATRIX DTAGONALS
«+1 FPS TO FPS AT 13

«01 DEG T RAD

AT 3

«1 NMI TO FT AT 23
FACTOR IN TB CDvP
FACTOR IN TB COMP
«01 NMI TN FT AT 22

« 001 FT/SEC2 TO FPS/20MS AT 1

AT LOWER LIMIT

ULLAGE THRESHOLD

TERM IN AL{O.1.

)

X-RFF
Y-REF
?7-REF

LAST C=LL FOR CHECKSUM

«1 MIN TN SEC AT 18

SC FACTOR FOR ATT ERR QUTPUT

CYCLE COUNT TN SECOMNDS
1 SFC + DEDA TIME BIAS
CURRENT DOWNLIST ID CODE
END OF DOWNLINK BUFFER
RETARGFY VALUE FDOR 4K10

(-2.)01(2K1) B49
DELTA T/2 AT 1



7
i

30
30
2]
31
32
32
33
33
34
34
35
35
36
3h
37
27
an
30
31
31
32
22
33
33

34

34
a5
35
36

06
07

10
11
10
It
10
11
10
L
10
11
10
11
10
11
10
11
12
13
12
13
12
13
12
13

12

13
12
17
12

FLIGHT PROGRAM 8--I M AGS FP3 S03 4039
LM ABNRT ELFCTRNNICS ASSEMBLY

N6T76
0677

nTon
n701
070”2
0703
0704
0705
070NA
0707
0710
0711
n712
D113
n714
Q715
0714
n717
0729
n721
n72?
D723
N724
0725
0726
or27

0730

0731
n732
07213
N734

365706
243656

N27657
nononoon
nNnooono
000000
002000
027657
000000
nonoeo
00n0nno
000000
031000
002000
nooone
0npooon
g00o0o
031000
12 0 0021
54 0 0000
40 0 N021
nnnanoo
nppo2e
i, 9 g e
40 N 2606
000000

12 0 0147

1n
20
10
20

nns2
0012
NN&RN
0013

QDDA D

520.
521
522«
523.
524,
525.
576,
527
528,
529.
530,
531
532.
533.
534,
535.
5364,
537,
538,
539.
540,
541.
542,
543,
544,
545.
546 .
5’1‘7'
548.
549,
550.
551
552,
553,
554,
555,
556

BM13SF
B23SF
i

-
P11
P12
P13
P14
P21
P22
P23
P24
P31
P32
P33
P34
P4
P42
P43
P44
VR SH

TMID
SFLO
PMAXP
NRBRET

DEDASC
%*

*
FX36P
*
%

DEC
DEC

DEC
DES
NEZ
BEC
DEZ
DEC
BEZ
DEC
DEC
DEZ
DEC
DEC
DEC
DEC
JEL
JEC
STQ
LRS
TRA
DEC
acr
OCT
TRA
DEC

ST2

STO
CLA
STD
CLA

« 9604953580

« 5480

12718770 PAGFE 15

.01 DEG/HR TN RAD/20OMS AT -13
100 FT T0 FT AT 23

THE FOLLIWINSG 15 PARAMETERS HAVFE

VARTABLE SCALINS.

«1F9830
DR30
0R20
OR20
0B30
«1E9830
DR20
0820
0B20
0B20
«1F381D
0B10O
oR20
NR20
0B19
«1E3R1D
SREX2

0

SREX?

n
020025
ATTTTIT
IxX10pP

0

DEL1D

INITIAL SCALING 1S INDICATED
VARIANCFE NF X-POS ERRMN
COVARTIANCF AF X AND Y PDS FERRIQ
COVAR NF X-POS AND X-VEL ERROR
CNVAR OF X-PNS AND Z-VEL FRROR
COVAR OF X AND Z PDS ERROR
VARTANCE 0OF 7-P0OS ERRNOR

COVAR NF 7-PNS AND X-VEL ERRD?
COVAR OF 7-P0OS AND Z-VEL ERROR
COVAR OF X-PNS AND X-VEL ERROR
COVAR DF 7Z-PNS AND X-VEL ERROR
VARIANCE OF X-VEL ERRI?

COVAR NDF X-VEL ANND 7-VEL FRROR
COvVAR OF X-PNS AND Z-VEL ERROR
CNVAR DF 7Z-PNS ANMD 7-VvEL FRROR
COVAR NF X-VEL AND Z-VFEL ERROR
VARTANCE 0OF 7-VEL ERROR

TELEMETRY ID

COUNTS AT 17
RETURN FROM NORTON IN 0.1,
NEDA SHIFT COUNTER

SAVE QUANTITIES FNOR LATER UJSFE 1IN

T/8 COMPUTATIONS

V62
TS12
VAX
TS13



36
37
37
30
30
31
21
32
32
33
33
34
34
a5
35
36
36
37
37
30
30
31
31
32
32
33
33
34
24
35
35
36

35
37
37

I3
12
13
14
15
14
15
14
15
14
15
14
15
14
15
14
15
14
15
16
17
16
17
16
17
16
17
16
G ¢
16
17
16

17
16
17

FLIGHT PROGRAM
ARNRYT ELFCTRONICS ASSEMBLY

0735
0735
0737
0740
0741
0742
0743
0744
0745
0746
0747
0750
0751
0752
0753
0754
0755
0754
0757
0760
0761
0762
N763
07664
N765
0766
0767
0770
n771
0772
0773
0774

0T75
n7T76
nrrT

LM

10 0 0051
20 0 0442
24 0 0306
40 0 2742
20 0 0NOO
06 0 nNonn
04 0 7701
32 0 0077
10 0 0000
10 0 0077
20 0 0741
22 0 0460
10 0 0741
20 O 0742
22 0 4N06
10 0 0747
50 1 0002
20 1 D424
22 0 4004
10 1 N424
24 1 D460
46 0 2434
42 1 0756
20 D 0461
10 0 0440
20 0 CO73
10 0 N103
50 1 NOOY
40 0 0212
377363

377401

000034

000100

NN5754

000000

557
558,
559.
‘;60.
S61.
562,
563,
564,
565,
566,
567.
568.
569,
570
571.
572.
qT‘;.
5?4-
5?5.
576.
577.
578,
579.
580,
581.
582.
5813,
584,
585,
586.
587'
F89.
589.
590,
591.
592,
593,

8-=-LM AGS FPB S03 4039

STO
CLA
SUB
TRA
RREX cLa
RREX1 MPY
Dvp
AD7
RREX2 STN
STD
CLA
ADD
STAH
CLA
ADD
STO
AXT
cLA
ADD
ST
sus
TMI
TIX
CLA
ST
cLa
STD
AXT
TRA
NDTAK1 =*0CT
DIAK2 *0CT

6K 8S DEC
B
6K 9S8 BEE
6K10S DFQ
6K 6S DEZ
N

VeyY

TI

4
IXFR14-2
TS0
TS0
183
TRA
TS0
TRA
AREX
TR&
RREX
RREX1
1817
RRFX1
241
1,1
1817
I,1
TR4,41
R1+1
*=5,41
TRG
TR 4
TP3
TR1
Tel

bp
377363
377401
« 22810

« 3029F-4B-4
«625F7828
&)

12/18/70

VARTABRLE ADDRESS LOAD,

AND STORE FOR
ROUTINE (MXM)

PAGE 16

MATRIX MULTIPLY
- PERFORMS

ClI3)=ClI,J)#A(K,T)%B(J,X)

ClT4d1=ClIsJ)+A(K,10%B{J,%)

INCREMENT CLA

INCREMENT MPY

INCREMENT AND

TEST INDEXES

REARRANGE DIMENSIONS AND
ANDNDRESSES ON EXIT TNO SAVFE
STEPS IN FILTER

EXIT MYM

TEST FNR DEDA
TEST FOR DEDA
WNRKING VALUE
(ADDR OF 6KBS
WORKING VALUE
WORKING VALUFE
WORKING VALJE

ENTRY INTN 415
ENTRY INTO 377
NF 5K8
MUST END IN &)
OF 6K9
OF /K10
NE bK6

MULTTIPLY



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

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

00
01
on
01
00
N1
0o
01
00
01
0o
01
on

01
on
01
n2
03
02
03
02
03
02
03
02
03
02
03
02
03
0?2
ok

FLTIGHT PROGRAM 8--LM AGS FP8 SO03 4039 12718770 PAGE 17
L4 ARDRT ELEMTRONICS ASSEMRLY
594, %
1000 595, R3S 1000
1000  00NNOOD 596, CLADD DE- ) PICKUP DEDA DATA
1001 40 0 7215 597, TRA 2NR
1702 12 0 0023 508, RND STQ SREX DIRECTION CNSINE ROUND
1003 22 0 4013 599, ADD 1R9
1004 54 0 N011 600 LRS 9
1005 40 0 0023 601, TRA SREX
1006 20 0 0324 602, TMCLA CLA 0324 CLA FDOR TELEM
1007 20 0 1005 603 TCLTH CLA 1205
1010 10 0 0237 604, DLSTD STH 1J1-1
1011 40 0 5070 605, IC1RR TRA 151 IC1 TRA.
1012 40 0 1742 606 AR 1 T24 NAVLP
1013 40 0 1277 607. DENDABR TRA DEDAE : DEDA BRANCH TRA.
1014 40 0 3405 608, BRSD  T2A EXEC2 BRANCH S50 TRA,.
609, %
610. * HARDWIRE FSCAPE PNINTS
611, *
1015 &40 N 4072 512, EXITL TRA X141
1016 40 0 1236 13 EXIT2 TRA UBCOMP
1017 40 0 1133 614, EXIT3 TRA ADDMS
1020 40 0 4222 515, FXIT& TRA FX&4+1
1021 40 0 7420 6164 EXITS TRA PGNSDE
1022 40 0 7371 617, EXITE TRA TME
1022 40 0 T455 H18. EXITT TRA P5NSD1+5
1024 40 0 4326 619. EXITR TRA EXB8+1
1025 40 0 1426 620, EFXIT9 TRA TVTG
1026 72 0 1456 621, EXIT10 TSQ SOFT1
1027 72 0 1456 622, EXIT11 TS? SNET1 ASCENT ENG ON
1030 40 0 4450 623, EXIT12 TRA A4F]
1031 40 D 4476 624, EXIT13 TRA FROUT+]
1032 72 0 1623 625, EXIT14 TSQ SOFT2 i
1033 40 0 1733 626, EXIT15 TRA LUNALL GAIN CHANGE
1034 40 0 4645 627. EXIT16 TRA EX16+1
1035 40 0 3540 628, EXIT17 TRA FDAT1
1036 40 0 4743 629 EXITL8 TRA NDC
1037 40 0 4047 630, EXIT19 TRA DELAY



40
40
41
41
42
42
43
43
44
44
45
45
46
4b
47
47
40
40
41
41
42
47
43
43
44
G4
45
45
46
b4t
47
47
40
40
41
41
472

N4
0s
N4
05
ng
05
04
05
04
05
04
ns
04
05
04
05
06
07
06
07
06
07
06
07
ne6
07
06
07
06
07
06
07
10
11
10
11
10

FLIGHT PRNOGRAM

1040
104]

1042
1043
1044
1045
1046
1047
1050
1051
1052
10513
1054
1055
1056
1057
10460
1061
1062
1063
1064
1065
1066
1067
1070
1071
1072
1073
1074
1075
1076
1077
1100
1101

1102
1103
1104

40 0 1405
40 0 6254
40 0 3341
ATT747

30 0 0404
30 0 0405
30 D 0406
40 0 5217
40 0 5205
40 0 5217
20 0 D473
10 0 0404
10 0 047D
40 0 6367
40 0 1750
40 0O 5413
40 0 5247
30 0 Ne12
22 0 40046
10 0 0612
40 0 4437
40 0 5305
20 2 1176
40 0 5337
40 0 1762
40 0 2456
49 0 3612
40 0 1141
40 0 3622
72 0 0730
40 0 3623
40 0 3063
40 0 3411
30 O 0400
30 0 0575
30 0 0572
50 1 0007

631.
632.
633.
634.
61!50
636,
637.
638,
639.
640,
641 .
h&?,
H43,
644,
h&5,
646,
647
A48,
649.
650,
651.
652.
6‘;3.
654‘
655,
6564
657
658,
650..
660,
65614
662.
663'
664,
665,
L6h,.
(6T

EXIT20
EXIT21
EXIT22
n25sc

EXTIT22

EXIT24
EXIT2S
SINITC

EXIT26
EXIT27
EXIT28
STGCTR

EXIT29
CLATAB
EXIT30
EXIT3]
EXIT32
EXIT33
EXIT34
EXIT35
EXIT36
FEX1T37
EXIT38
EXIT39
EXIT40

8--LM AGS FP8 S03 4039
L4 ABNRT ELFCTRONILCS ASSEMBLY

TRA
TRA
TRA
ncT
CLZ
cLz
CLZ
TRA
TRA
TRA
CLA
STN
STD
TRA
TRA
TRA
TRA
cLz
ADD
STN
TRA
TRA
CLA
TRA
TRA
TRA
TRA
TRA
TRA
TS9
TRA
TRA
TRA
cL?
cLZ
CLZ
AXT

oLnNc
TIMEFA
IDLE-1
377747
ARB I {
vD1lY
vD17
NAavV3
NAV?2
NAV3
4K27
VD1X
VDX
EXECI+7
XDVS
EX2T+1
EX28+1
MU%S
1817
MU
A4F
FX29+1
SFTAR-1
EX30+1
ALTUP
LMNRAB2
EX33p
EX34P
EX35
EX34/P
FX35+1
Q5
EXECM
SO
DELS
FLAGT
7.1

12718770 PAGE

TEST FOR TM RESET

STAGING DELAY COUNMTER

CLA FOR DEDA SF TABLEFE

SOFT INITIALIZE

ZERO S SWITCHES

18



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

42
42
43
43
44
44

11
10
11
10
11
10
11
10
k1
10
¢
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

FL IGHT PRNGRAM 8—-L* AGS FPB S02 4039

LM ABORT ELECTRINICS ASSEMBLY
1105 30 1 0410 668, cLz
1106 42 1 1105 669, TIiX
1107 40 0 10582 670, TRA
1110 40 0 3356 671. EXTT41 TRA
1111 40 0 3347 672, EXIT42 TRA
1112 22 0 1043 673 EXTT43%ADN
1113 62 0 000N 674, *ARS
1114 46 0 1167 675, ™1
1115 40 0O 6364 6T6. TRA
1116 077776 6TT. IDAT BET
1117 077775 678, IDRP ocTY
1120 40 N 6470 679, EXIT44 TRA
1121 40 0 6505 6RO, EXIT45 TRA
1122 40 0 7225 681, EXIT46 TRA
1122 40 0 13067 682. EXIT4T TRA
1124 40 0 1312 683, EXIT48 TRA
1125 40 0 1336 684, EXIT49 TRA
1126 40 0 7343 685, EXIT50 TRA
1127 72 0 1362 6R6 . EXITS1 TSQ
1130 40 0 6262 687. EXIT52 TRA
1131 40 0 6262 £88. EXIT53 TRA
1132 1€ D 0257 £89. DLWNLE STO
1133 50 1 DOO2 690, ADDMS  AXT
1134 20 1 ©010 £91. CLA
1135 62 0 0000 6972, *ARS
1136 22 0 4036 6913, *¥ADD
1137 42 1 1134 594, TIX
1140 40 0 4143 695, TRA
1141 30 0 0147 £96. EX34P CL7
1142 46 0 35631 697. . TM™T
1143 40 0 5615 698, TRA
1144 20 0 0347 699, THEF CLA
1145 54 0 N001 T00. LRS
1146 32 0O 0003 701. AD?
1147 14 0 0004 702 Ln9
1160 10 0 0004 7013, ST2
1151 12 0 0003 704, ST

S10,1
¥=1,1
SINITC
nDsP1
DSP2CP
n2sc

TMIEL
EXECl+%
077776
DT7T775
EX44+1
FXa5+1
EX4h+1
JEXIT
CLEARM+1]
SFTEST
EX50+1
NTAT
EXEC+1
EXEC+1
1J1+15
241
TS10,1

MS
¥=3,1
EX3+1
DELLD
EX33PP+1
EX34+]
RF

1

753
TS4
1S4
TS3

12/18/70 PAGE 19

CONTINUE INITIALIZE

CHECK FOR TM RESET

— RESET TM AT 25 CYCLE

NDOT 25TH CYCLFE

AGS INITTALIZE DOWNLIST 1D
REND./PRETHRUST DOWNLIST ID

DLWNL PROTFCTION

~

B24

=RF+RX B24
=RZ BR24



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

47
50
50
s1
51
52
52
53
53

1a
15
14
15
14
15
16
17
16
17
16
17
16
17
16
16
17
16
17
16

7
o0
01
00
03 §
oo
01
no

01

FLIGHT PROGRAM
LM ARNRT ELFCTRNNICS ASSEMBLY

1152
1153
1154
1155
1156
1157
1160
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176

1177
1200
1201
1202
1203
1204
12056
1206
1207

T2 0 7034
10 0 0000
24 0 0576
46 0 1157
24 N 4021
22 0 0576
10 0 0303
20 0 0000
24 0 4021
06 0 4126
04 0 0077
22 0D 0442
40 0 2742
T2 0 7410
20 0 0412
22 0 0614
10 0 0362
24 0 7520
46 0 1176
66 0 6410
40 0 4047
nN75200

125441

127427

134413

137027

142414

145405

146415

147420

105,
106.
707.
708,
709,
710.
T11.
T12.
713.
Tl4.
715,
Tl6.
717
718,
719.
720,
T721.
122,
T235
T24.
725.
726,
727
728,
729.
730,
731,
732.
7-‘53-
T34,
735,
736,
737.
738,
739,
T4
741,

WOk 3 3 W 3

A--LM AGS FP8 S02 4039

TS
STO
S1B
TM]
SUR
ADD
ST?
CLA
Sus3
MPY
Jve
ADD
TRA
TS0
CLA
ADD
STN
SU3
T™]
nuT
TRA

ARCTAE
TS0

PI

%42
2p133
Pl
TAETAF
TS0
2P1B3
M1B1
N1

TI

DXFR14-2

TMIE2
S12
MUs
MUgas1?2
3313
k42
56410
DELAY

12718/70 PAGE

THETAF B3

THETAF R2

B3

B4

B13

INITIALIZE TELEMETRY

SAVE MU8/S12 FOR TM

TEST FNR SFLF TFEST FAILURE

ser FarLurs ihnicaror
END MAJNR CYCLE

NEDA STALE FACTOR LOCATOR TABLFE
SCALE FAZTORS MUST REMAIN AT LOCS IN COMMENTS

FNARMAT OF TABLE IS,

BIT 0=1 TABLE EXCEEDED,

3ITS 1-9 LAST ADDRESS OF DEDA SCALE FACTOR REGION,
BITS 11-17 ADDRESS OF
SCALE FAZTOR RELATIVE TD LOCATIDN

BIT 10=1 FOR DCTAL REGIIN,

1o ¢
BEY
B |
ocT
0cTY
neT
necr
ocT
JEY

075200
125441
127427
1344173
137027
142414
145405
146415
147420

pCY LoC
ocy Lol
NCT LOC
OCT LOoC
OCT LOC
0CT L0C
ncr Lnc
necr Lnc

OcCT LoC

636
226-172,0CT
173-253,DEC,SF
254-25T4DEC 4SF
260-2T71,DEC,SF
272=2T64,DEC4SF
2T77-3054DEC,SF
3056-313,DEL,SF
214-215,DEL, SF
316-317 DEC,4SF

AT
AT
AT
AT
AT
AT
AT
AT

20

577
665
651
665
652
643
£53
656



54
564
55
55
56
56
57
57
50
50
51
51
52
52

53
53
54
54
55
55
56
56

57
57
50

50

nn
01
on
01
00
01
po
01
n2
03
02
03
n2
03

02
03
02
03
02
n3
n2
03

02
03
04

ns

FLIGHT PROGRAM

1210
1211
1212
1213
1214
1715
1216
1217
1220
1227
1222
1223
1224
1225

1226
122
1230
1231
1232
1233
1234%
1235

1236
1237
1240

1241

157415
164441
174413
177427
200600
202415
207600
241413
257600
261421
263040
305500
211067
342200

50
30
30
4?2
20
10
10
40

26
32
10

20

DD DO

o 1 e Bfn

]

0006
0130
0150
1227
50323
01327
D136
4273

0537
0510
0510

N&a00

742.
743,
744,
745,
746,
747,
748,
749.
750.
751.
752,
753I
754,
755.
756.
757.
758.
7509,
760,
761.
762.
763,
764,
765.
T66.
T6?l
T!’Bl
769.
TT0.
771,
192,
s,
774,
775.
776.
777,
T78.

D 3 46 3 3 3

RBLIN

MODCK

8-—-LM AGS FP8 S03 403°
L4 ABNRT ELFCTRINICS ASSEMBLY

acT 157415 necT
DY 15444) acrY
neT 174413 ncy
ncT 177427 ney
SET 2n0600 ocT
4 Lot | 202415 ncry
ncr 207600 ncr
acrT 241413 ocr
geET 257600 ncrY
ner 261421 ncrY
& o | 263040 ncr
By 305600 ncrY
ncr 311067 ocy
0LT 342200 ocy

THF ABOVE 23 PLACFE TABLE MUST
BY A WORDI WITH BIT O SET

ORBIT ALIGN COMPUTATIONS

AXT 691
L2 All,l
cL? DA11,1 ZERD
TIX %-2,1
CLA 181
STN A1l
STN A33
TRA COA21-2
MASS UN3ALANCE COMPENSATION
MPR 1K14 {DVX){1K14)
ADZ DAXREM
STN DAXREM
2IMS MINE CHECK.
CLA sn

12718770

LOC
LOC
tnc
Lac
LOC
Loc
L0cC
LOC
Loc
LocC
Lac
LOC
LOC
Lac

PAGE

320-33T7,NEC,SF
340-351,DEC,SF
352-371,DFC,SF
3AT2-3TT7,DEC,SF
4£00=401,0CT
402-405,DEC,SF
406-41T,00T7
£20-503,DEC, SF
504-537,2CT
540-543,DEC,SF
544-546,DFC,S5F
547=-613,0CT
£14-6224DEC,SF
623-T04,0CT

BE FOLLOWED

REMATINDERS

CHECK FOR ALIGMMENT

AT
AT
AT
AT
AT
AT

AT
AT

AT

14(-14)=-112

21

653
6TT
651
665
653
6£51

657
576

1258



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

57
50
50
51
51

04
05
04
ns
n4
ns
04
05
04
05
04
ns
N4
05
06
07
06
07
06
07
06
07
04
n7
06
07
06
07
N6

07
10
11
10
11

FLIGHT PROGRAM
A3NRT FLECTROMICS ASSEMBLY

1242
1243
1244
1245
1246
1247
1250
1251
1252
1253
1254
1255
17254
1257
1260
1261
1262
1763
1264
1265
1266
1267
1270
1271
1272
1272
1274
1275
1276

1277
1300
1301
1202
1303

24
46
24
46
24
46
24
46
50
20
46
30
22
10
40
20
246
32
10
20
26
32
10
20
26
32
10
4?2
40

30
46
20
46
20

LA

QDO MO0 MO MMEOMHEMMIOmO00Q0000D0

20 D00

7520
4107
7701
5056
7701

4107
7701
1226
0002
0604
1761
0644
0350
0644
1275
0130
N640
n51n
0510
0140
0640
0511
0511

0134
0640
0512
ns12
1252
4107

0323
1311
0327
13213
0325

7791
780.
781.
?8?.
783.
TR4.
785,
786.
TR7.
788,
789,
790.
791,
792.
793,
794,
795,
7Qb.
79?.
798,
799.
800.
801,
an.
RO3.
ROG,
805,
806.
807,
808.
ROQ'
810.
8ll.
812,
213.
814,
915.

CALIB1

CALIR?

%
*
E

DEDAE

8--LM AGS FP8 S03 4039

Sus
TMI
Sus
TM™I
sus
T™MI
sus
TMI
AXT
CLA
TMI
ELZ
ADD
STD
TRA
cLa
MpR
AD7
sSTN
cLa
MPR
AD7
STN
CLA
MPR
AD?
5T9
TIX
TRA

cL?
T™MI
CLA
TMI

CLA

3R3
GYCOM-=-2
183
ZNOC
183
S5YCOM=-2
183
NIBLIN
291
DEL?2]
x+5
SDVX,1
DVX,l
SDVX,1
CALIB?
All,1
6J1,41
DAXREM
DAXREM
A21,1
6J1,1
DAYREM
DAYREM
A31,1
61,1
DATREM
DAZREM

CALIBL,!

GYCOM=2

12718770 PAGE 22
SUBMAODES
- IS INFRT REF
ITMU ALIGN
= IS LUNAR ALIGN

ORBIT ALIGN
CALIRBRATE MODE

- LM IS ON LUNAR SJRFACE

SUM BNODY AXIS VEL

INCREMENTS SINCE START OF ACC.
RIAS CALCULATIDNS

LUNAR CAL., COMPENSATE COMP,
DF VEH RNOT FOR LJNAR ROTATION

1#+{-14)=-13
All DOT AJ1

A21 DOT 641

A31 DOT 641

DENA MODE SELECTION

CLEARP
CLEARM
LME
oDT

RMF

SET CLEAR

CLEAR MNODE



52
52
53
53
54
54
55
55
56
56
57
57
50
50
51
51
592
52
53
53
54
54
55
55
56
56

57
57
50
50
51
51
52
52

10
11
10
11
10
11
10
11
10
i
10
11
12
13
12
13
12
13
12
13
12
13
12
13
12
1 ac

12
13
14
15
14
15
14

15

FLIGHT PROGRAM

LM
1304 46 0
1305 20 0
1306 46 0
1307 50 1
1310 40 0
1311 10 O
1312 64 O
1213 50 1
1314 30 1
1315 %2 1
1316 30 O
1317 10 0
1320 20 0O
1321 10 0O
1322 40 0O
1323 30 O
1324 46 0O
1325 30 0
1326 46 0
1327 40 0
1230 30 0
1331 46 O
1332 40 0
1323 10 0O
1334 30 0
1335 40 0
1336 24 0O
1337 46 0
1240 20 0
1341 10 9
1342 20 0O
1343 22 0
1344 10 0
1345 T2 0

8-—-LM AGS FPR SO03 4039

ABNPT ELFECTRONICS ASSEMBLY

1330
n324
3606
nonn3
1314
0327
220N
0nons
0320
1314
0ns7
0063
4014
0727
3356
0320
7257
N321
T260
1307
0322
1333
7202
0324
N3z2s
1307

0724
1312
1066
n721
0721
4006
0721
0720

A6,
al17.
818,
219.
R20,
821.
RZ?_-
823.
824.
R25.
826.
HZ?!
828,
829.
830,
31.
R32.
A23,
834,
835
836,
237,
A38.
839,
R41.
842,
343,
R44,
R4S,
246,
R47T.
848,
R49,
B850.
851.
852.

n

C

EXIT

LFARM

RPT

H

ET

T™MI]
cLA
™[
AXT
TRA
STN
INP
AXT
CiL?
TIX
cL?
STO
CLA
STN
TRA
cL?
T™MI
cLZ
T™I
TRA
cLZ
T™I
TRA
STN
o Iy
TRA

HFT
4AMF
RRT
2,1
544
CMF
NENA
5,1
READP,1
*x-1,1
TUYPRR
BRANCH
1811
DENASC
JSP1
READP
RMFE
ENTERP
RMF+1
DEXIT
40LNDP
+2
ADDUT
HMF
RMF
DEXIT

12718770 PAGE

READOUT 1IN PROGRESS

HOLD IN PROGRESS
NORMAL EXIT

CLEAR EXITY
RESFT FLAGS

SET BRANCH FOR NEXT
GUIDANCE CYCLF
INITIALIZE COUNTER

TO DISPLAY

TEST FNR *
READDOUT MNNE

NR ENTER MODE
ENTRY,

FXIT

READOUT TEST EOR
HOLD COMMANDED

TN OUTPUT BNUTINE
SET HOLD MNDE

DEDA SCALE FACTOR SELECTION

SUBR
TMY
CLA
ST
CLA
ADD
STN
T59Q

SFLD
CLEARM4L
CLATAB
VRSH+1
VR SH+1
1R17

VR SH+1
VR SH

- IF OCT LOC BELIA 0026

23

INITIALIZE FIRST TABLE VALUE

STORF CLA INSTRUCTION

INCREMENT CLA INSTRUCTION

ADDRESS



53
53
54
54
55
55
56
56
57
57
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
60
60
61

61

62

62
63
63

14
15
14
15
14
15
14
15
14
15
16
17
16
17
16
17
16
17
16
17
16
: & :
16
¥
16
1t
60
01
(B¢
01
on

01
oo
N1

FLIGHT PROGPAM 8--LM AGS FP8 S03 4033
LM ABORT ELFCTRONICS ASSEMBLY

1346 46 0 1312 R513, T™MI
1347 54 0 0010 a%54, L3S
1350 24 O 0333 855. Su8
1351 46 0 1342 R56., TM™MI
1352 %52 O 0022 857 *LLS
1353 46 0 7310 B58, T™?
1254 54 0 0012 859, LRS
1355 22 0 6041 860, ADD
1356 10 0 0721 861. STD
1357 T2 0 0720 862. TSQ
1360 10 0 0024 Bh3. STD
1361 40 0 7326 R64, TRA
1362 50 1 0001 R6E5. DIAT AXT
1363 20 0 0333 866. CLA
1364 22 1 0772 867. *ADD
1365 62 0 0000 868, ABS
1366 46 0 1372 869. T™MI
1367 42 1 1363 R70. TIX
1370 12 0 0455 BT1. STn
1371 40 0O 1307 872. TRA
1372 &2 1 71357 873. TIX
1273 14 O 1371 RT4, LDQ
1374 S0 1 0002 B75. AXT
1375 20 1 0124 876 LA
1276 10 1 0234 877, STI
137 20 1 :D13% 8718, CLA
1400 10 1 0554 879. ST
1401 42 1 1375 320, TIX
1402 20 O 0440 R8l. CLA
1402 10 0 0415 882, STD
1404 &40 0O 6764 883. TRA

A84. *

885. *

886, &
1408 S0 1 N0N02 887. DLDC AXT
1406 30 1 D244 8R8. gLz
1407 10 1 0260 A89. 5TD

12718770 DAGE 24
CLEARM+] - IF NCT LJ3C ABOVE 704
3 EXAMINE BITS 1-9 OF VALUE
AJST -1F OCY LNC ABOVE VALJE,
-7 CHECK NEXT VALUE IN TABLE
18 RECOVER BITS 10-17 DOF THIS VAL
NOTDD -IF NCT REGION, NI SF REQ
192 SCALFE BITS 11-17 DF VAL
TBRAKE CONSTRUCT INSTRUCTION TO JIBTAIN
YRSH+1 SCALE FACTOR FIR THIS REGINN
VRSH DRTAIN SF FNR THIS REGION
SF SET SCALE FACTOR
DDIN TOr INPUT ROUTINE
i,1 IMMEDIATE ACTION TEST
ADST ITMMED. ACTIDON IF
NTAKL,1 ACCUMULATRR = 400000
%44
NIAT+1,1
DDF
DEXIT
ATI,1
=2 SET RETURN TDO DEXIT
791
RRX,1 SAVE RANGE FDR FILTER
RASX, 1
A31,1 STORE DIRECTION COSINES
A31S,1
k—441
RRDOT
2ANTS
EXIT

DNWNLINK DATA FORMATTING

241
N24441
1J4,1

LEM VEL
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65
65
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66
67
67
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62
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64
64
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66
67
67
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62
62
63
53
64
64
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01
00
01
00
01
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2
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n2
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02
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02
03
0?2
N3
02
03
02
03
04
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N4
05
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05
04
05
N4
0s

FLIGHT PROAGRAM 8--LM AGS FPB S03 4039
ABNDRT ELFCTRONICS ASSEMBLY

1410
1411
1412
1413
1414
1415
1416
1417
1420
1421
1422
1423
1424
1425

L426
1427
1430
1431
1432
1433
1434
1435
14326
1437
1440
1441

1447
1443
1444
1445
1446
1447
1450
1451

30
10
20
10
42
30
54
32
10
12
10
12
72
40

50
20
54
32
10
20
54
32
10
54
10
56
60
32
10
20
32
10
60
2?2

L™

DO OO0 00O D 0O et et et s

- D D = D DO O O s e D e

nz2so
0244
N254
02 64
1406
0247
nnl1s&
0243
0254
0255
0272
0273
5145
5073

nooz
0350
nnol
0100
0100
nnNTa
0001
0100
nlioe0
0013
0no1
2013
nonon
0100
0100
0404
0001
0404
onno
0474

390,
821,
893,
R94,
895,
RO6.
897.
808,
399,
900.
anl.
902.
903.
904,
205,
ans.
a7,
908.
909,
910.
911.
912.
913.
914
915.
q16.
917.
918.
919.
a20.
921
922.
923.
824,
925,
926.

TVTG

cLz
STO
CLZ
ST
TIX
CLZ
LRS
ADZ
STH
ST2
STO
STQ
TSn
TRA

AXT
CLA
LRS
ADZ
ST
LA
LRS
ADZ
STD
LRS
STO
ALS
COM
AD?
STD
cCLA
ADZ
ST)
SNM
ADN

0250,1
2J1,41
D254, 1
2J4,1
DLDC+1,41
0247
1%
0243
1J7
1J7LS
2J7
2J7LS
CSMPVY
C1+3

12/18/70 PAGF

CSM POS

CSM VEL

DELTA vV ACCUMULATION AND THRYST VEL TO

241
NVXel
1
VI?2X,1
VI2Xe1
DVXM1 41
1
VD2X,1
VD2X,.1
11

751

5

VizZX,1
VD2X,1
VD1Xs1
TS1

VD1Xs1

VSEMGX 41

T0 13

REMAINDER AT 2
DV EXPENDED MS,

vDl AT 13

VSMG-VD1
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A5
65
66
66

67
67
&0
60
61
61
62
62
63
63
64
64
65
65
66
6h
6T
67
60
60
61
61
62
62
A3
63
b4
b4
65
65

04
05
04
05

04
05
06
07
06
07
06
07
06
07
06
0y
06
07
06
07
06
n7
10
11
10
11
10
11
10
11
10
¢
10
11

FLIGHT PROGRAM
ASNRT ELECTROMICS ASSEMBLY

L™
1452 10 1
1453 30 1
1454 42 1
1455 40 0O
1456 20 0
1457 24 0
1460 10 0
1461 46 0
1462 20 0
1463 66 0
1464 30 O
1465 30 0
1466 46 0
1467 24 0
1470 46 0
1471 24 0
1472 486 0
14732 66 0
1474 66 0
1475 20 O
1476 22 0O
1477 10 0
1500 40 O
1501 20 0O
1502 52 0
1503 46 0
1504 52 0
1505 46 0
1506 40 0
1507 66 0
1510 66 0
1511 20 0O
1512 40 O
1512 20 O

0500
Q070
1427
4355

0400
7520
0001
1513
4007
6007
0575
nool
1501
7701
14732
7701
4534
T040
6420
4007
Ng10
0343
4626
0533
0005
1507
noo1
1507
1473
7020
6440
4036
1476
0411

927.
928,
Q249,
230.
231,
932,
933,
934,
935,
936,
937,
938,
9495
940,
941.
942,
243,
944,
945,
Q46.
Qs7,
941,
949 .
asn,
951.
952.
953.
Q54 ,
955.
956.
as7,
958.
959.
960.
961.
962
963.

SOFT1

ZERR

SOFT3

8——LY AGS FP8 S03 4039

STND
cL?
TIX
TRA

12/18/70 DAGE

DELVGX,y1 THRUST VEL T0O GAIN
EX,y1
TVTG+1,1

FX9+1

SOFT 40MS CNMPUTATIONS

CLA
SUR
STO
TM]
cLa
ouT
CLZ
GLZ
TMI
SUBR
T™MI
SUR
TM]
nuTt
nur
cLA
ADD
STD
TRA

ENCDOM1 CLA

I?

*LLS

™I

*LLS

TMI
TRA
nuT
nuT
CLA
TRA
CLA

S0 TEST MODE

333

TS1 SAVE

TR - IS TMERT., REF.

ZERN

6007 TERO ATTITUIDE ERRAIRS
DELS RESET ATT HOLD INIT FLAG
TS1

ENCOM] - IS INERTIAL REF

183

SOFT3

1R3

LUNAL

7240 RPESET ENG ON

5420 SET ENG OFF

TERD SET ENG TM FLAG PLYS
S10

EONS10

FOAIL TD ATTITUDE DISPLAY

bR B8 | FOLLOWUP ENG. COMMANDS
5

44 - DESCENT ENG ON

1

*+2 — ASCENT ENG ON

SNFT3 ENG OFF

7020 RESET ENG 0OFF

6440 SET ENG ON

MS SET ENG TM FLAG NG
SOFT3+3

S11 TEST FOR AUTO RADAR DATA
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62
62
63
A3
64
64
65
65
66
b6
67
57
60
AD
61
61
62
6?2
63
63
64
64
65
65
66
56
AT
67
60

12
11

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

FLTIGHT

1514
1515
1516
1517
1520
1521
1522
1523
1524
1525
1526
1827
1530
1531
1532
1533
1534
1535
1536
1537
1540
1541
1542
1543
1544
1545
1546
1547
1559
1551
1552
1553
1554
1555
1556
1557
1560

PROGRAM 8--M AGS FPB SO03 40139
ABORT FLFCTRONICS ASSEMBLY

56
46
10
20
56
46
56
46
12
40
20
56
46
30
12
40
20
56
44
20
40
20
26
60
32
10
42
40
56
46
20
46
20
56
LB
T2
20

LM

OO0V 0QOOODO=-HOMNOQODO00DO0DD0OO0O00O0QDD

0003
1644
0157
0533
nno3
1526
nnonil
1550
0603
4437
0401
nnog
1462
0575
0603
1570
0623
nno3
1541
0054
1542
ns514
0134
nonn
0070
noTn
1534
4524
nnnsG
156D
D604
1462
N533
nonT
1570
1532
04604

964,
965.
966.
967 .
968,
969,
970.
971
972.
973,
974,
975.
76,
977.
978,
979,
980N,
981.
982.
983.
G84.
a8s,
9Rb6.
987 .
9R8.,
989.
990.
991.
992,
o913,
994,
395,
996.
997,
998,
2949,
1000,

R4

1?1

RSTF

RST1
IR?2

IR3

#ALS
T™I
ST
CLA

*ALS
T™]

¥ALS
T™I
STO
TRA
LA

®ALS
TMY
cL?
STQ
TRA
CLA

*ALS
T
cLA
TRA
CLA
MPR
COM
AD7
STN
TIX
TRA

£ALS
T™I
LA
™I
CLA

*ALS
T™MI
T5Q
CLA

3
RANCK
JEL44
DISC1
3

IR1

1

[22
NDEL20D
AHE
DESELIC
4
TERR
JELS
DEL20
MODE
S623
3

*+3
WC Xyl
4?2
WBX,1
A31,1

EX

EX
RSTE,!
RST

4

IR3
NDEL21
ZERR
DIsSCt
-
MNDE
TR1+4
DEL21

12/18/70 PAGE

SET/RFSET CNDE WO2D FLAG

- IS FOLLOWUP
- IS AUTOMATIC

TO ATT HOLD

PLUS IS AUTOMATIC

- IS ABRORT STAGE
IF ON LUNAR SURFACF
NUTPUT ZEROD ATT ERRDORS

- 15 ABDRY
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64
64
65
65
54
66
67
67
70
70
71
71
72
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73
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T4
T4
75
75
76
76
77
77
70
70
71
71
T2
72

17
16
17
16
17
16
17
16
17
16
17
16
17
16
7 4
0o
N1
oo
C1
oo
63 §
00
01
¢10)
01
00
01
o0
01
ale]
01
0?2
03
02
03
n2
03

FLIGHT PRNGRAM

1561
1562
1563
1564
1565
1566
1567
1570
1571
1572
1573
1574
1575
15756
1577
1600
1601
1602
1603
1504
1605
1606
1607
1610
1611
1612
1613
1614
1515
1616
1617
1620
1621
1622
1623
1624
1625

46
20
56
46
20
24
46
20
24
46
50
24
46
30
20
26
32
10
20
24
46
20
10
20
26
L 7
10
20
26
60
32
10
42
40
30
46
20

LM

ODDO0O0QO=ODOUOMMRDDOMMMEMROO000QMO00~ 0000009002009

4437
0401
0006
1570
0612
0622
1061
0400
7701
4437
0002
7701
1534
0575
0054
0130
0072
0072
0507
7701
1610
0374
0300
0300
0130
0071
0071
0300
0140
0000
no70
0070
1577
4475
0603
1501
0400

B=-L ¥ AGS FPB
ABORT ELECTYRONICS

1N01.
1002.
1003.
1004,
1005,
1006
lno-r.
1008.
1009.
1010.
1011.
1012.
1013.
1014,
1015.
1016,
1017,
10118.
1019.
1020.
1021.
1022.
1023,
1024.
1025.
10?24,
1027.
1028.
1029,
1030.
1032.
1023,
1034,
1035.
1036,
1037.

S03 4039
ASSEMALY

™1
cLA
*¥ALS
TMI
cCLA
SuUR
TMI
MODE cLA
Sus
TMY
AXT
SUB
T™I
CL?
MNODF1 CLA
MpR
AND7
STN
CLA
SUB
TMY
CLA
STN
CLA
MPR
AD7
STD
cLA
MpQ
CLOM
ADZ
STN
TIX
TRA
SOFT2 CL7?
TMI
CLA

AdE
NISCc1cC
A

MODE
MUB
4%23
STGCTR
SN

183

AHE

291

1R3
RSTE
DELS
WCX,1
All,1l
E7

EZ

S507
1R3

%43
A11RD,1
A31R8D,1
A318D,1
All,1
FY

EY
A31BN,1
A21,1

EX

EX
MODEL,1
EROUT
JEL2D
ENCOM]
S0

12718770 PAGE

STAGING ATT HNOLD
TEST STFERING MIDE

ATT HOLD

RENDEZVOUS STEERTING
ACQUISITION STEERING

NRIENT LM 7-80DY AXIS
IN DESIRED THRUST DIR.
DR ESTIMATED CSM DIR.

XB

78D
YR

FIRST TIME FOLLOW
PREVINUS ENGINE STATE
IF NDOT GUIDANCE STEERING
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FLIGHT PROGRAM 8--L.M AGS FPB S03 4039
LY ABRORT ELECTRONICS ASSEMBLY

12718770 DAGE 29

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

02
03
02
03
02
03
02
03
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03
04
ns
04
0%
04
05
N4
05
04
0%
04
05
04
ns
04
05
06
07
N6
07
06
07
06
07
06
07
06

1626
1627
1630
1631
1632
15633
1634
1635
16356
1637
1640
1641
1642
1643
1644
1645
1646
1647
1650
1651
1652
1653
1654
1655
1656
1657
1660
1661
1662
1663
1664
1665
1666
15667
1670
1671
1672

56
46
40
20
24
46
20
24
46
20
24
46
30
40
12
20
10
20
56
62
46
22
62
46
40
30
46
40
44
50
20
56
44
47
30
46
1?

OO0 = 0000000000020 0DO0D0D0D000O0D2O0020DD

0003
1631
1473
NE14
0616
1473
0446
0500
1507
0454
0370
1507
0400
1473
0563
1117
0671
0256
0no1
0000
1516
4015
0000
1657
1517
0157
1662
1517
1662
0001
0252
N004
1517
1664
0406
1704
Q606

1028,
1039,
1040,
1041.
1042,
1043,
1044,
1045,
1046.
1047,
1N48,
1050.
1061.
1052.
1053,
1054.
1055.
1056.
1057.
1058,
1059,
1060.
1061.
1063.
1064,
1065,
1066,
1067.
1068,
1069.
1070.
1071.
1072,
1073.

RADCK

®ALS
TMI
TRA
CLA
Sus
TMI
CLA
Su3
™I
CLA
sun
™I
7
TRA
STO
CLA
STND
CLA
*ALS
*ABS
™I
*ADD
a3s
™M1
TRA
cLzZ
TMI
TRA
TNV
AXT
CLA
*ALS
TOV
TIiX
CLZ
T™MI
STN

A

kg
SDFT3
MuR

19
SNFT3
4K25
DELVGX
EMCOM1+6
4K 26

VG
ENCOM1+6
SO

SBFT3
DEL32
IDRP

ID

DEL4S

1

TR+3
1812

4+ 7
IR4
IFLASG
kg2
IRG
®+1
1,1
THETAR, 1
A

1R4
*=-3,1
NzL45
IRS
DEL4S

TURN FNGINF DFF

TEST FOR ULLAGE

TEST €EL TD BE
GAINED GREATFR THAN
SHUTDOWN THRESHOLD

SET ATT HOLD

REINITIALIZE DOWNLTNK

SET DOWNLIST ID T2 REND/PRFTHRY

IS CODE WORD RESET

IS CODE WORD SET
YES IF NEGATIVE

HAS CODE WORD BEEN RESET
PRINR TN BFING SET
NO

TF SHAFT NR TRUNNIIN
ANGLF IS GREATER
THAN 11.2 DEG, THEN
DO NOT PROCESS

ALTERNATE RANGE, RATE
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76
76
77
77
70
70
71
71
72
72
72
73
T4
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77

o7
06
o7
056
I
10
11
10
11
10
11
10
11
10
11
10
11
10
L
10
11
12
13
12
13
12
i3
12
13
12
13
12
13
12
13
12
13

FLIGHT PRIGRAM
ABORT FLFCTRONICS ASSEMBLY

1673
1674
1675
1676
1477
1700
1701

1702
1703
1704
1705
1706
1707
1710
1711
1712
1713
1714
1715
1716
1717
1720
1721

1722
1723
1724
1725
1726
1727
1730
1731
1732
1733
1734
1735
1736
1737

LM

30
54
30
46
54
52
26
10
40
30
24
04
10
72
50
20
26
04
10
20
26
04
34
22
10
42
-
50
30
10
42
40
30
54
10
30

DO OQ O ittt pd D1 el i pw T D et pt D D e J DD D OO0 OO 00O

AN
S
o

0254
no22
0256
1700
onon3
0021
0313
0316
1710
0255
0517
0577
nN503
1374
nne2
€5 B0
0252
0237
0554
0130
0253
0237
0554
0134
0014
LT L2
6427
0002
anin
0554
1727
4711
0531
0002
ns531
0532
000?

1075.
1076.
1077.
1078,
1079.
1080.
1081.
1082.
1083,
1084,
1’)95'
1086,
1087.
1088,
1089,
1090.
1091.
1092.
1093,
1094,
10685.
1094,
l—r}q?'
1008.
1099,
1100.
1101.
1102.
1103,
1104,
1105.
1106.
1107,
1108.
1109.
1110,
1111.

IR6

IRS

LUNALL

R-—-LM AGS FPR S$03 4039

cL?
LRS
cLz
T™MI
LRS
LLS
MPR
STN
TRA
cLZ
sus
nvp
STN
TSQ
AXT
CLA
MPR
nvp
STD
CLA
MPR
DvP
suz
ADD
STN
TIX
TS0
AXT
LT
STN
TIX
TRA
= s
LRS
STN
cLZ
LRS

rRM

18
DEL46
%42

3

14
6K12
134
*+5
IMDOT
K14
K13
17J
DIAT+10
241
A21,1
THAETAR
AK11
A31S,1
All,l
B=TAR
&K11
A31S,1
A31,1
TS14,41
IRS5,1
NOP My
241
TS10,1
A31S,1
k=211
4711
JAYA

2

DAYA
DAZA

2

12/18/70 PAGE 30

RANGE ENTRY
TEST FNR HIGH SCALING
LOW SCALF

COUNTS TO FEET AT 22

RANGF RATE ENTRY
NULL AT 17000
CRUNTS TN FT/SEC AT B13

SAVE REL RNG VELT, REL VEL

Bl, ADJUST Z RODY FOR SHAFT
B14B0=B1l, AND TRJNNION ANGLFS
Bl1-BN=R1

Rl

Bl

B1+80=R1

B1-R0=R1

Bl

XB*RETAR/B6K11-YBXTHETAR /611473

MOVE NORMALIZED DIRECTINON
INTD 7R=*

EXIT TO DEDA DISCRETE SAMPLING
CHANGE GAIN
1/4



70
70

71
71
T2
T2
73
73
T4
74
75
75
76
76
77
77
10
0
4§

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

14
15

14
15
14
15
14
15
14
15
14
15
14
15
14
15
16
17
16

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

FLIGHT PROGRAM 8--1M AGS FPS3 S03 4039

1740
1741

1742
1743
1744
1745
1746
1747
1750
1751
1752
1753
1754
1755
1756
1757
1760
1761
1762

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

10 0 0532
40 0 1473
20 D 0AC4L
46 0 5175
20 0 D404
24 0 0470
56 0 0005
40 0 5166
50 1 0N02
20 1 0120
22 O 4015
54 0 0006
32 1 0050
10 t 0050
20 1 0404
10 1 0470
42 1 1751
40 0 5223
72 0 6261
50 1 0002
20 1 0200
10 1 0470
20 0 N223
24 0 4006
46 0 1777
20 0 0223
22 0 0231
10 0 0210
06 1 0Ns&0
52 0 0001
10 1 0340

1112,
1113.
1114.
1115.
11156.
1117.
1118.
1119,
1120.
1121,
11722.
11213,
1124,
1125,
1125,
1127.
11218,
1129.
1130.
1131.
1132.
1133.
1134,
1135.
1136,
1137.
1138.
1129,
1140.
1141.
1142.
1143.
1144,
1145.
1146.
1147,
1148,

NAV]P

XDVS

ALTUP

LM A3NRT ELECTRIONICS ASSEMBLY

STD
TRA

cLA
T™MT
cLA
sus
ALS
TRA
AXT
CLA
ADD
LRS
ADZ
STN
CLA
sSTN
TIX
TRA
TSO

AXT
LA
STD
CLA
Sus
™I
CLA
ADD
STN
MPY
LLS
STD

DAZA
SOFT3

START IF

JELZ2!L
NAVI
vD1X
VO X

5

h166
241
NVSX,1
1B12

6
T0SX,1
DASX,1
VD1Xyl
VN X,1
XDVS+1,1
NAVS
EXEC

241
REXy!
VIX,]
25J
1817
FLTR
25J
5J

2
UlXel
1
PXsl

12/718/70 PAGE

NAVIGATTON

- IS ON LUNAR SURFACE
COMPUTE THRUST ACCEL
13

1/2(vD1-VvD) AT 7

TO HARD NAV

SAVE REX FROM FILTER
SCRATCH MATRIX C AREA
ALTITUDE ENTRY TEST

IF NDO 25J ENTRY

R=5J+25

NEW R COMPNONENTS

RANGFE AND RANGE RATE COMPUTATIONS

ER



77
00
00
01
01
02
02
03
03
04
04
ns
05
06
06
o7
ol 4
nn
0o
N1
01
02
n?2
N3
03
04
04
N5
ns
06
06
o
07
no
20
01

17
20
21
20
21
20
21
20
21
20
21
20
21
0
21
20
21
22
23
2?
23
22
23
22
23
22
23
22
23
22
P
2?2
23
24
25
24

FLIGHT PRNGRAM 8——LM AGS FP8 S03 4039

1777
2000
2001
2002
2003
2004
2005
2006
2007
2010
2011
2012
2013
2014
2015
2016
2017
2020
2021
2022
2023
2024
2025
2026
2027
2030
2031
2032
2033
2034
2035
2036
2037
2040
2041
2042

20
24
10
10
42
30
T2
56
10
20
54
04
04
04
10
50
30
30
42
30
50
20
04
10
20
24
10
26
56
1
10
20
26
26
24
26

DD OO D O it = e D=t Dl = =~ D000 OODDO0 O D e = i pt

0344
0340
n124
0004
1764
0223
6737
nnol
0317
0636
0005
0210
0210
0210
0030
oon7
0170
0200
2017
0440
0no2
0124
0317
0300
0364
N360
0004
0300
0001
0440
0440
0060
D060
7520
4011
0030

1149,
115["
1151.
1152.
1153,
1154,
1155.
1156.
1157.
1158.
]!LSQC
1160,
1161.
1162,
1163.
1164.
1165.
1166,
1167.
1168.
11489,
1170.
1171.
1172.
1173.
1174,
11755
1176,
1177.
1178.
1179.
1180.
1121,
1182,
1183,
1184,
1185,

*
FLTR

DAD

FLTRA

L4 ARNRT ELECTROMICS ASSEMBLY

CLA
*SUB
STO
STN
TIX
cLz
TS9
ALS
STD
CLA
LRS
nyp
nvp
DVP
STO
AXT
cL?
L
TIX
cLz
AXT
LA
nvp
ST
CLA
SUR
STN
MPR
ALS
ADZ

STN

CLA
MPR
MpR
SuU3
MDR

RTX,1
RX,1
RRX¢1
TS4,1
ALTIIP+2,1
25J
IPYMAG
1

RR

?2K1

5

R

2

R

D11

Te1
T1ll,1
231,1
®=2,1
RRDOT
21
RN, 1
ap
A318ND,1
YCXe1
Yhal =
TS4,1
A31BD,1
1

RRDOT
RRDOT
U1Xyel
UlX,e1
3R3
1B5
D11

12/718/70 DAGE

RELATIVE RANGE

pp CNMP OF RR MASG

B22 RANGE VECTOR MAG
48

53

30

4

-15

2K1/R%%3 B-16

ZERD PHI LM

ZERDED FOR SUM

B1 UNIT POINTING VECTIR

B13

B13 RANGE RATE [CSM-LM

B2
BS

£V



01
02
02
03
03
D4
04
05
D5
06
06
07
07
00

00
01
0l
0?2
02
03
n3
04
04
0%
0ns
06
06
07
n7
00
nn
01
01
n2
n2
03

25
24
25
24
25
24
25
24
25
24
25
24
25
26

27
26
27
26
27
26
27
26
2T
26
27
25
27
26
27
30
31
30
31
30
31
30

FLIGHT PROGRAM
ABDORT ELFCTRNNICS ASSEMBRLY

LM
20432 10 1
2044 20 0
2045 10 1
2046 42 1
2047 14 O
2050 12 O
2051 12 0O
2052 12 0
2053 20 0
2054 10 0O
2055 20 0
2056 10 0O
2057 20 0
2060 46 D
2061 30 0O
2062 22 0
2063 46 0
2064 10 0O
2065 20 0
2066 62 0
2067 24 0O
2070 46 O
2071 30 0
2072 24 0
2073 10 0
2074 50 1
2075 20 0
2076 26 1
2077 04 O
21000 22 1
2101 06 O
2102 04 O
2103 10 1
2104 20 1
2105 54 O
2106 10 1

0200
4003
0460
2024
7701
0170
n175
0207
2373
0103
2220
N1432
060%
2402

0167
7701
2274
0167
0503
0000
4006
2121
0503
0415
0220
0002
0440
0300
4126
0004
4065
0317
0170
03non
nnnz2
0171

1186.
1187.
1188,
1189,
1190,
1191,
1192.
1193.
1194,
1195.
1196.
1197.
1199,
1200.
1201.
1202,
1203.
1204,
12065,
1206
1207.
1208,
1209,
1210,
1211.
1212.
1213.
1214,
1215.
1216,
1217.
1218.
1219.
1220,
1221.
1222,

8--LM AGS FP8 S03 4039

ST
CLA
STO
TIX
LDQ
ST
sTQ
$TOQ
CLA
STN
LA
STn
CLA
T™I
* i
PUPDAT CLZ
*AD)
™71
ST
FLTRD CLA
ABS
sus
T™I
RATE  CL7
. su3
ST0
AXT
FLTRE CLA
MPR
Dvp
ADD
MDYy
VP
STD
cLA
LRS
ST

231,1
4817
TR4,1
FLTRA,1
183
c11
£22
L&4
PAD
TR1
CAD
TR2
JEL21
TLTRX

MUL7
183
FLTRTM
MuUL7
17J

1817
FLTRH
174
RNAOTS
JELRI
2y1
RRNOOT
A31RD,1
M1B1
TS4,1
182

RR
211l,1
A31BD,1
2

C12,1

12/18/70 PAGE 33

ADT,JDT AT /-7
SEY UP DIMENSION FOR MXM

COMMON SETUP 0OF PHI AND M

COMMON ANDDR SETUP FOR
PHI*P*PHI(T) AND M%P%M{T)

BYPASS FILTER IF IN SJRFAZE T2
AVOID CONFLICT AITH D&4, SIDELL

ZERD MU17 IF FILTER TIME

NO RATE CHECK RAMNGE

B13

B13
BRl4g

B13

SCALE AT 815
B22

M1l AT B-7
B1

M14 AT B3



n3
04
04
05
ns
06
Nk
n7
07
nn

00
01
01
02
02
03
N3
N4
04
05
ns
06
06
07
07
0n
00
01

N1
02
02
N3
03
04
04

31
30
31
3n
31
30
31
30
31
32

33
32
33
32
33
32
33
32
33
32
33
32
33
32
313
34
35
34
35
34
15
14
35
34
35

FLIGHT PRNOGRAM

2107
2110
2111
2112
2113
2114
2115
2116
2117
2120

2121
2122
2123
2124
2125
2126
2127
2130
2131
2132
2133
2134
2135
2136
2137
2140
2141
2142
2143
2144
2145
2146
2147
7150
2151

42
14
20
12
10
30
20
10
20
40

22
46
50
20
26
24
10
20
26
06
52
10
20
26
26
10
42
32
10
20
06
04
10
30
32

200000000 M

DD D OO0 OO0 D e Dt bt DD g g e = D e DO

2075
0172
0171
0171
n172
0175
NT74
0316
4006
2167

03146
2402
0ono2
0554
0316
N234
0220
0124
0124
0775
0014
noon
0300
0300
NT76
0004
2124
nno2
N316
N126
0000
N124
n20s%
o000
Q0ona

1223.
1224.
1225.
1226.
1227.
17228,
1229.
1230.
1231.
1232,
12313,
1234,
1235.
1236.
1237,
1238.
1239,
1240,
1241.
1242,
1243,
1244.
1245,
1246,
1247.
1248,
1249,
1250,
1251.
1252.
1253,
12%5,
1256.
1257.
1258,
1259.

FLTRH

RANGE
FLTRI

8--LM AGS FPR S03 4039
LM ABORT ELECTRONICS ASSEMBLY

TIX
LN
CLA
STO
5TN
cLi
cLA
STN
LA
TRA

ADD
T™I
AXT
sLA
MPpR
SU3
ST
CLA
MPR
MPY
LLS
STN
cLA
MPR
MPR
STN
TIX
AD?
STN
CLA
MDY
DvP
ST
cLZ
ADZ

FLTRE,1
Ci13

C12

Cl2

c13

22
KK8S
184
1817
FLTRJ

134
FLTRYX
2e1
A31S5,1
184
RRSXs1
NDELRL,1
RRY,1
ARX 41
6K QS

12
TS0,1
A31RN,1
AZ1RND,1
6K10S
TS4,1
FLTRI ;1
TS2

18J

R2z7

TSN

RRX

C42

TSN

TS6

12/18/70 PAGE 24

M12 AT B-7

M13 AT B3

M22 (M21,M23,M24 ALREADY 7ERD)
B10D
N11,(N12=C42=0,N22=C44=1B3)

CHECK RANGF

8 81
R22

R213

B46
B42
830
B30
B1
B2

N11 AT B30

8329
=-N12



0%

05
06
N6
07
07
nn
00
01
01
02
02
N3
03
04
N4
058
05
06
05
07
07
10
10
11
11
12
12
13
13
14
14
15
15
1%
156

34

35
14
35
34
35
26
37
36
37
36
37
16
37
16
4
36
37
36
27
36
37
20
21
20
21
20
21
20
21
20
21
20
21
20
21

FLIGHT PROGRAM

2152

2153
2154
2155
2156
2157
2160
2161
2162
2163
2164
2165
2165
2167
2170
2171
2172
2173
2174
2175
2176
2170
2200
2201
2202
2203
2204
2205
2206
2207
2210
2211
2212
2213
2214
2218

10

20
26
2?2
10
20
06
52
22
10
20
10
20
32
10
20
10
20
12
20
T2
30
24
10
10
6
52
10
20
32
54
20
32
10
12
04

0

DOoO00D0DVO0DDOODOVDILVDLLOVLOLODO0DO0DDILD00O0DDDODO D0

0207

0276
0221
0341
0341
0777
0221
0n02
0361
0361
0522
0777
0441
0621
n621
4005
0461
2015
2404
2213
2404
0205
0201
0201
0202
0201
0003
na40
0200
n316
nn21
0203
0207
0200
0203
02013

1260,
1261.
1262.
1263.
1?64.
1265.
1266-
1267.
1268.
1269,
1270.
1271.
1272.
1273.
1274.
1275.
1276,
1277.
1278.
1279.
1280,
1281.
1282,
1283,
1284.
1285.
1286.
1287.
1288.
1289.
1290,
1291.
1293,
1294,
1295,
1296.

FLTRJ

N31AD

C31AD

B—=LM4 AGS FPB S02 4039
LM ARORT ELECTRONICS ASSEMBLY

STN

CLA
MPR
ADD
STH
cLa
Mpy
LLS
AD)
ST2
cLA
STD
cLA
ADZ
STN
CLA
519
CLA
TSQ
cLA
TSQ
CLZ
suR
S10
STD
MPYy
LLS
STN
CLA
AD7
LRS
CLA
AD?
STND
574
MPY

Caa

6K5
DELR3
RY

RY
6K6S
DELR3

vy

VY
5K6
5K6S
10000
MUlQ
MU19
2B17
TRS
DAD
XM
C31AD
MXM
42
L32
g3z
33
C32

D31
31
134
17

C34
Zh4
231
234
C34

12/18/7710 PAGE 35

N22

M IS ALREADY SET UP 1IN Cl1-C24
BOD

B23

Y=Y+6K5*DELR3 R23

B-A

B15

B13

VY=VY+6KEXDELR3

RESTORF GAIN AFTER 1ST PASS
INCREMENT MARK COUNTER

DIMENSTON FOR MXM (DTHER DIM,
AND ADDR. ALREADY SET UP)

RETURN WITH D=P(T)*M(T)

RETURN WITH Q IN C31-C34

QP12=0P21= -(Q12+N12)

{QP12)*%2 AT BRST(ZERN FNR RATE)

QP11=0Q22+N22
NOP22=0114+N11



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

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

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

23
22
22
24
25
24
25
24
25
24
25
24
2?5
24
25
24
25
24
25
26
27

FLTIGHT PROGRAM g-—IM AGS FP8 S03 40329
ABNRT FLECTRONICS ASSEMBLY

2216
2217
2220
2221
22272
22213
2224
2225
2226
2227
2232
2231
2232
2233
2234

2235
2236
2237
2240
2241
2242
2243
2244
2245
2246
2247
2250
2251
2252
2253
2254
2255
2256
2257
2260
2261

52
24
10
20
10
20
10
20
10
20
T2
20
10
20
10

20
06
04
10
06
52
32
10
42
20
14
10
20
34
10
20
34
10
20
34
10

LM

D020 D00VDOI2O0O0OCOD0OO0O

O QOO0 QOO0 D0k rap ey o pt D0 1=

nnon3
0040
0170
20158
0143
4005
0462
4003
0461
2205
2404
0220
0173
n222
0177

0040
7701
nN170
0040
0173
0003
0204
0204
2235
0340
0204
0340
03472
0205
03472
0360
0206
0360
0362
0207
0362

1297.
1298.
1299,
1300,
1301.
1302.
1303.
1304,
1305-
1306.
1307.
1%08.
1309,
1310.
1311.
1312.
1313.
1314,
1315,
1316.
1317.
1318.
1319.
1320.
1321,
1322.
1323.
1324.
1325.
1326.
1327.
1328,
132729,
1330.
1331,
1332.
1333,

CAD

B
sus
STN
LA
STO
CLA
STO
CLA
ST
LA
TS0
CLA
STD
CLA
STOD

CLA
Moy
Dve
ST
MPY
LLS
ADZ
STD
TIX
LA
Suz7
STOD
CLA
Suz
SYO
CLA
Suz
STO
CLA
Suz
STD

3

231
cCl1
JAD
TR2
2B17
TRS
4317
TRA
D31AD
MXY
DELRY
Cl4
DELR?2
224
INDEX
J)31,1
183
C1ll1
131 ,1
T14,1
3
Tal,l
C61,1
*‘8'1
RX
N |
X

27
G472
27

VX
243
VX

v?
Thb
V7

12/18/70 PAGE 316

QP11%QP22 AT 857({810 FOR RATE)

DETERMINANT OF (Q+N) MATRIX

RETURN WITH BIT)*Z11 IN D31-D44
SETUP FOR TRICKY INDEXING

IS LOADED IN MXM
AT BS57,B47 (B20,B810 FJ? RATE)

B{T) AT B3,B-7(B13,83 FOR RATE)
B{I+1)*DELR]1 OR B(I,2)%DELR2
70 B23 NR B13

LAST 4 TIMES THRU WILL ADD TO
VALUES COMPUTED 1ST & TIMES

B{1,1)*DELRYI+RI{1,2)%NELR?

B{2,1)}(DELR1+B{2,2)*DELR2

B{3,1)*DFLR1+B(3,7?)*DELR2

Rl4,1)*DELR1+B(4,2)*DFLR2



11
11

12
12
13
13
14
14
15
15
16
16
17
17
10
10
51
11
12
12
13
12
14
14
15
15

16
16
17
17
10
10
11
11
12

26
27

26
2T
26
2l
26
27
26
27
26
27
26
27
30
31
30
31
30
31
a0
31
an
31
30
31

30
31
30
31
32
3D
32
33
32

FLIGHT PRNGRAM 8-—|M AGS FP8 S03 4039
ARNRT ELFECTRONICS ASSFMBLY

2262
2263

2264
2265
27266
2267
2270
2271
2272
2273
2274
2275
2276
2277
2300
2301
2302
2303
2304
2305
2306
2307
2310
2311
2312
2313

2314
2315
2316
2317
2320
2321
2322
2323
2324

20
72

20
34
10
20
34
10
42
40
20
10
12
20
26
26
36
10
10
20
10
10
20
72
20
T2

20
22
10
20
22
10
20
22
10

L™

D000V DVODDOO D = (5D

OO0 D

2220
2404

07TNo
n170
0700
n710
nz2no
0710
2264
2402
0202
0205
N202
0060
NNe6?
7520
0030
0201
0204
4012
N172
0177
2015
2404
2373
2404

0700
0650
0700
0705
0650
0705
0T12
0650
0712

1334.
1335.
1336,
1337.
1338,
1339,
1240,
1341.
1342,
13413,
1344,
1345,
1346,
1347,
1348.
1349,
1350.
135]1.
1353,
1354,
1355.
1356,
1357.
1358,
1350,
1360,
1361.
1362.
1363,
1364,
1365.
1366.
1367.
1368,
136q.
1370.

FLTRTM

CLA
TSQ

CLA
Suz
STO
CLA
Suz
STD
TIX
TRA
CLA
ST2
STQ
CLA
MPR
MpQ
MP7
STN
STH
LA
STD
STD
CLA
TS0
CLA
TS2

CLA
ADD
STN
CLA
ADD
STN
CLA
ADD
STHO

CAD
MX M

12718770 PAGE 37

RETURN WITH B*M%D TN [11-T44

TNDEX IS LOADED IN MXM

P11,1
c11,1
P11,1
P31,1
31,1
P31,1
E-fH,l
FLTRX
33
24?2
£33
Ul X
Ulz
3R3
711
(32
Csl
1B9
£13
C24%
JAD
MXM
PAD
MXM
P{NEW) =
P11
T2
P11
p22
7K2
p22
P33
TK?2
P33

P=P-BEM%D

FINISH SETUP OF PHI

JnT
1R3
RS
CDT AT B-7
DT AT B13

NOW HAVE PHI IN Cl11-Cé4
RETURN WITH D = P(TI%*PHIIT)

RETURN WITH P=D(T)*PHI(T), OR

PHI®*P(OLD)*PHII(T)

ADD STATE NOISF 7O DIAGONALS



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

13
13
14

14
15
15
16
16
17
17
19
10
11
11
12
12
13
13
14

33
32
33
32
33
32
33
32
33
37
33
34
35
34
35
34
35

34
25
34
35
34
35
34
35
34
as
36
37
36
37
36
37
36
37
16

FLIGHT PROGRAM

2325
2326
2327
2330
2331
2332
23133
2334)
2335
2336
2337
2340
2341
2342
2343
2344
2345

2346
2347
2350
2351
2352
2353
2354
2355
2356
2357
2360
2361
2362
2363
2364
2365
21366
2367
2370

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

10
42
50
20
72
10
20
T2
10
42
30
56
46
40
50
30
a0
20
10

L

DO~ ODDO00000300D00C

ot et ot ek et (T (D) Y D b et D) it e (D) e et et

R==LM AGS FP8 S03 4039

ABNRT ELECTRONICS ASSEMBLY

0717
D650
0717
6261
2337
7003
26440
4150
2341
4375
2440
4113
n721
000?
0774
0720
2360

0774
2343
oon7
0700
0720
0700
0710
0720
0710
2351
0417
0003
2354
2402
nonT
0700
0710
0564
0774

1371.
13??.
1373,
1374,
1375,
1376,
1377.
1378.
1379,
1380.
1381,
1383,
1384,
1385,
13286,
1387,
1288,
131349,
1390.
1391,
1392.
1393,
! 3Q4.
1395,
1396,
1397.
139R.
1400,
1401.
1402.
1403,
1404,
1405.
1407,

] g T ——
/’ el

-

RSHFT

RVSAR

PINIT

LA
ADD
STN
TS0
TV
LA
TSD
““CLA
TNy
CEA
TSQ
LiA
STO
AXT
CLA
TSQ
oY

STN
TIX
AXT
cLA
TS0
)
CLA
TSQ
STN
TIX
cLZ

*ALS
T™T

TRA
AXT
oL
cLz
LA
ST

P44
TK?

P44
EXEC
%1
SICN2+1
STEST
CNCC+2
RSHFT
LRI+2
STEST
SYCDOM+2
VRSH+1
2y1
6K8S,1
VRSH
RVSAR

5KAS,1
=-4,1
Tyl
P11,1
VRSH
P11 ,1
P31,1
VR SH
P31,1
*—6,y1
S17

3
DINIT
FLTRX
Tyl
P11,1
P21,1
EKB,1
6KB8S,1

12/18/70 OAGE 18
PESET NVERFLIW
ALS 2
TEST FOR SCALING TOO LW
LRS 1

NEED RIGHT SHIFT IF OVERFLOW
ALS 3

SEE IF SCALING DOWNM IS POSSIBLE
ALS 1

BYPASS RESCALING IF OVERFLOW IN
ETTHER 2ND STEST DR ALS 1 6K10,
OTHERWISE SHIFT LEFT 72 RIGHT 1
6KB+6K2,6K10 AND P MATRIX

IS FILTER INIT. REQUESTED

INTTIALIZE P MATRIX AND FILTER
CONSTANTS

THIS ALSD 7ERNES AK6S



14
15
5
16
16
17
17
20
20
21
21

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

a7
36
aT
36
37
36
37
20
21
20
21

20
21
20
21
20
21
20
21
20
21
20
21
22
22
22

FLIGHT PRNGRAM
ARORT ELFCTRONICS ASSEMRLY

LM
237t 42 1
232 20D
2373 10 0O
2374 10 0O
2378 20 0D
2376 140 O
2377 10 O
2400 30 0
2401 20 0O
2402 172 0
2403 40 0
2404 12 0
2405 10 0
2406 24 0
2407 10 0©
2410 130 0
2411 20 0
2412 24 0
2413 10 O
2414 30 0
2415 20 0
2416 10 O
2417 T2 0
2420 20 0
2421 10 0O
2422 20 0

2365
N4s57
0700
0705
0456
0712
0717
0621
N&606
6261
5444

0212
0073
4006
0745
0424
0143
4010
0742
0425
nn3iv
0442
6261
0442
on3az
0103

1408,
1409.
1410,
1411.
1412
1413.
1414,
1415.
1415.
1417,
1418,
1419.
1420,
1421,
1422,
1423,
1424,
1425,
1426,
1427.
1428,
1429.
1430,
1431.
1432,
1433,
1434,
1435,
1436,
la‘}?.
1433,
1439.
1440,
1441,
]44‘2.
1443,
1444,

PAD

FLTRX

23 o 3 % % 4 ¥ o 3 3

R3

R2

R——LM AGS FPR S03 4039

TIX
CLA
STD
STN
CLA
STN
STN
cL?
CLZ
TS
TRA

ST
STN
SuB
STN
FLZ
LA
sua
ST
LLZ
cLA
S5TOD
TS2
CLA
STN
CLA

12718779 PAGE 39

PINIT+1,1

5K 2

P11

P22

BK 4

P33

P44

My19 CLEAR MARK COUNTE®
DEL&S MAKE RANGE THE FIRST UPDATE
EXEC

EhLE

MATRIX MULTIPLY SUBROUTINE

PERFNRMS C = A(T)Y*B(T) WHERE (T) INDICATES THE
TRANSPOSE OPERATION , ENTER WITH TR1 = STO A1l
WHERE Al1=ADDRESS NOF 1ST ELEMENT 0OF A, TR2 = STO
811, A = STD Z11 , TR4 = NO, OF COLUMNS TN A,
TR5 = NT. OF ROWS IN Ay, TR6 = NO, OF ROAS IN B,
THE RESULT MATRIX C WILL HAVE TR4 ROWS AND TR6
ZOLUMNS, ALL MATRICES ARFE ASSUMED TN BE STDRED
3Y ROWS IN SEQUENTIAL LOCATIONS BEGINNING WITH
Ally Al2, o« o <9 A21y A22y o « «y FTC.

pp SAVE RETURN ADDRESS

TR3 STORE STN C11 IN TR3

1817

RREX2 VARTABLE MATRIX ELFMENT STORE
I .

TR2 s

184 FORM MPY FROM STN

RREX1 VARIABLE MULTIPLY

3

ILSC (D24)

TI TEMP, STORAGE TN SAVE D24
=XEC

Tl

ILSC RESTORE D24

TR1



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

20
20
21
2]
22
e
22
23
24
24
25
25
26
26
27
27
20
20
21

21
22
22

22
22
23
22
23
22
23
2?
23
22
23
22
23

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

27
26
2t

FLIGHT PROGRAM

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

26440
2441
2442
2443
2444
2445
2446
2447
2450
2451
2452
2453
2454
2455
2456
2457
2460
2461
2462

2463
24664
2465

22
22
10
20
22
10
30
30
40
42
40
42
40

10
52
20
26
né
52
T2
50
20
72
20
72
42
40
24
10
30
10
T2

50
20
10

L

DI~ O0O0D220200D

DO D000 OO OO0 00

P

B——LM AGS FP8 S03 4039

ABORT FLECTROMICS ASSFEMBLY

0424
4065
0741
0745
4006
NT45%
0426
0077
0741
2436
2411
2433
26422

0721
0020
0317
0317
0775
0o12
n720
nony
0700
0720
0710
0720
2450
on20
N231
N&4N3
non7
D143
6261

0002
0430
0200

1445,
1446,
1447,
1448,
1449,
1450,
1451,
1452.
1453,
1454,
1455,
1456,
1457,
1458,
1459,
1461,
1462.
1463
1464,
1466.
1467,
1468,
1469,
1470,
1471,
1472,
1473,
1474.
1475,
1476,
1477.
1478,
1479.
1480,
lqﬂl.

R1

STEST

LMIRB2

NRBLM

ADD
ADD
STO
CLA
ADD
STO
CL?
cLz
TRA
TIiX
TRA
TIX
TRA

STN
$TQ
CLa
MPR
MPY
LLs
TSQ
AXT
CLA
TSQ
CLA
TSQ
TIX
TRA
SU3
STD
UL2
STD
TS0

AXT
CLA
STH

I
STACNM
RREX
RREX2
1R17
RREX2
£

TRB
RREX
%+2,1
R3
Rl,1
R?2
TEST FJIR VARTABLE
VRSH+1
SREX3
RR

RR

6K 9S
10
VRSH
Tqe1
P11,!
VRSH
P31,1
VRSH
k-4,1
SREX3
5J
ALTELFE
TS7
V4SO
EXEC

251
VI X,1
REX 1

12/18/70 PAGE 40

FORM CLA FROM ST)
VARTABLE CLA

INCREMENT STO TNSTRUCTINN

TEMP, SUM

SCALING OF FILTER

B22
22422=44

QL-5J AT B23
PERIC. ALT

= VH SQ AT 826
SAVE FOR ORB INS

RESTNRE REX INTD FILTER
SCRATCH MATRIX C ARFEA



23
23
2%
24
25
25
26
26
27
27
20
20

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

26
27
26
27
26
27
26
27
26
27
30
31

an
31
an
Fl
30
31
30
31
30
31
30
31
30
21
32
33
32
33
32
33
32
33
32

FLIGHT PROGRAM

2466
2467
2470
2471
2472
2473
2474
2475
2476
2477
2500
2501

2502
2503
2504
2505
2506
2507
2510
2511
2512
2513
2514
2515
2516
2517
2520
2521
2522
2523
2524
2525
2526
2527
2530

20
10
20
10
42
72
20
24
56
24
10
72

320
30
50
20
10
26
56
32
10
20
10
26
56
32
10
20
60
10
20
10
42
72
T2

LY

DOO0O0O00Q O Qr-tm rd =t pa

DD e et e et (D et (0 D e e et (DD D P e = OO

8——LY AGS FP8 503 40309

ABORT FELECTROANICS ASSEMBLY

0340
0204
0360
0424
26464
6444
0173
02131
0001
0403
n315
6261

0211
0270
0onon2
nN3an
0220
0054
0001
0211
0211
0360
0430
0054
0001
0270
0270
ALY
0000
nn1n
0060
0004
2505
6373
6422

1482,
1483,
1484,
1485,
1484,
1487.
1488,
1489,
1490,
1491,
1492,
1493,
1494,
1495.
1495,
1497,
1498.
IQQQ.
1500.
1501.
1503.
1504,
1505.
1506.
1507.
1508.
1509,
1510.
1511.
1512.
1513,
1514.
1515.
1517,
1518.

KINGK

LA
STOD
CLA
STD
TIX
TSQ
cLA
SuB
ALS
SuB
STOD
TSQ

cL?
cL2
AXT
CLA
STD
MPR
ALS
ADZ
STN
CLA
ST
MPR
ALS
ADZ
ST
LA
ol
STO
SLA
STO
TIX
TS0
TS0

A1
A0X,1
VXl
VOX,1
TBLA+1,1
JRBPM
AT

5J

1
QLTELE
DA
EXEL

VYo
241
RX 41
AT X1
WCXql
1

Y

Y
VX,1
VIXqel
WC Xl
1

VYo
VYo
WC Xyl

TS10,1
UlXel
TS4,1
KTNGK,1
CRSPRD
NNR MY

12/18/70 DAGE 41

COMPUTE LM ORBIT PARAMETERS

MPY RY 2

LM APOFOCUS ALT, AT B23

SAVE R FNOR DRBIT INS.

Y={WCX)DOT(RX)

SAVE v FOR DRATT TNS.

VYD =({WCX)DNT{VX)
SET UP FOR CROSS
PROPDUCT SURRNDUT INE
WC X Ul = Ul X -WC

V1 VFCTNR TN TSB



24
25
25
26
26
27
27
20
29
21
21
22
22
23
23
24
24
25
25
26

26
27
i
20
20
21
21
22
2?
23

23
24
24

13
32
33
32
23
32
33
34
35
3¢
35
34
35
34
35
124
35
34
315
34

35
14
35
36
37
36
37
36
37
36

37
36
37

FLIGHT PROGRAM

2531
2532
2523
2534
2535
2536
2537
2540
2541
2542
2543
2544
2545
2546
2547
2550
2551
2552
2553
2554

2555
2556
2857
2560
2561
2562
25672
25484
2565
2566

2567
2570
2571

7?2
30
30
50
30
10
26
22
10
30
56
10
20
26
22
10
42
72
10
T2

20
22
62
46
22
46
30
20
10
40

20
24
56

QOO O ODre et Dt OOt = DD D

QOO0 O0ODDOOO

o900

6373
noo3
0004
0no2
oole
n034
0134
0004
0004
N014
npol
0040
0134
0060
0003
0003
2535
T034
0277
6261

0410
7512
00on
2573
4065
2567
0310
0726
nn4s
3576

0373
0377
a0ns

1519.
1520,
1521.
1522.
1523.
1524,
1525.
1526.
1527.
1528.
1529,
1530.
1531.
1532.
1533,
1534,
1535,
1536,
15317,
1538,
1539,
1540.
1541,
1547,
1543,
1544,
1545,
1546,
1548,
1549,
1550,
1551.
1552.
1553.
1554.
1555,

8—--1L4 AGS FP8 S03 4039
LM ABDRT ELFCTRONICS ASSEMBLY

12/18/70 PAGE
TS0 CRSPRD
eL2 TS3
CL? TS4
AXT 241
cLz TS10,1
STN V1X,1 V1 AT 1
MpR A31,1
AD) TS4 TS4 = V1 DOT 7B AT B2
STD TS4
Lz TS14,1
ALS 1
STN W1Xyl
CLA A31,1
MPR J1X 41
AD) 1S3
STN 1S3 TS3 = ULl DNT ZB AT B2
TIX £-12,1
TS0 ARCTAE
STN X1
TSQ EXEC END NF LFM ORB PAR BRANCH
*
* GUIDANZE MODE CHECK
E
GM CLA S10
*ADD 5873
*ABS 0
™I NXFR1 TPI SFARCH
*AD) 182
™I £45
CL2 TNEL TDEL=0
LA N2BRET =TRA DX10P
STO TSEX SET UP RETURN FROM NORTON
TRA NORTNN#S
* CST,CDH,TPT EXEZUTE, DR EXT DV
CLA TIG COMPUTE TDEL FNR
Su3 TAL CSTy CDHy OR TPT(S10=4)
ALS 5

42



25
25
25
26
27
27
an
30
31
31
32
32
33
33
14
14
15
15
16
36
17
37
30
39
31
3]
32
32
12
33
14
34
25
35
36
24
37

36
i
36
37
36
37
20
21
20
21
20
21
20
21
20
21
20
21
20
21
20
ol 5
22
23
22
23
22
23
22
23
22
23
22
22
22
23
22

FLIGHT PRNGRAM

2572
2573
2574
2575
2576
2577
2600
2601
2602
2603
2604
26065
2606
2607
2610
2611
2612
2613
2614
2615
2616
2617
2620
2621
2622
2623
2624
2625
2626
2627
2630
2631
2632
2633
2634
2635
2636

10
20
54
22
10
30
46
10
22
10
20
72
10
22
10
30
30
10
10
30
10
10
26
56
32
10
30
10
26
56
32
10
20
10
20
10
42

LM

ok ot ek o ok (DD D el et et (D D) D bk et el = DD O OO0 000D D0 ODOD0O0OD

8--LM AGS FP8 S03 4039

ABDRT EI ECTRONICS ASSEMBLY

03190
0310
6005
0377
0373
0310
2602
0310
0307
0311
0310
3571
0347
0217
0170
0477
0263
0220
0174
0430
n014
0460
0054
nonl
0263
0263
no1o
0060
0460
nnoni
0477
0477
0200
0204
D420
N&a24
2613

1556,
1557.
1558,
1559,
1560.
1561,
1562.
1563,
1564,
1565,
1566.
1567.
1568,
1569.
1570,
1571.
1572,
1573,
1574,
1575.
1576.
1577.
1579,
1580,
1582.
1583,
1585,
1585,
1587,
1588,
1589,
1590.
1591.
1592.

DXFR1

DXFR1O
DX10P

DXFRRS

STD
CLA
LRS
ADD
STN
L7
T™MI
ST
ADD
STO
CLa
TSQ
ST)
ADD
STN
CL?
oLz
CLZz
STH
cL?
STN
STO
MPR
ALS
AD7
STD
Lz
STD
MP2
ALS
AD7Z
STD
CLA
STD
CLA
STN
TIX

TDEL
TDEL

5

TAl
TIG
TDEL
%42
TDEL
6]

TR
TDEL
NORTON
RF
2K14

p
RADDT
vey
RIXe1
R5X,1
VIXel
TS1l4,1
VEX,1
WCX41
1

vPy
VPY
TS510,1
UlX,l
VEX,1
1
RADDOT
RADAOT
REX,1
ROXy1
VEX,1
VOX,1
IXFRRS,1

12/18/770 PAGE

43

TDEL=DR GTR 0 AFTER TR CALC

TIME UNTIL RENDEZVOUS (TPT)

PRED. BURNOUT ALTITUDE

R5 STORF

V5 STORE

T 13
VPY = VS5 DNT WC

Ul STORE
RANAT = RS DOT Ul
9 13

CS™ PDS AND VEL FOR
ELLIPSF PREDICTNR
AND ORBIT PARAMETERS



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
5
37
30
30
21
31

23
24
25
24
25
24
25
24
25
24
25
24
25
264
25
24
25
26
21
26
27
26
27
26
217
26
27
26
27
26
27
26
27
30
21
30
31

FLIGHT PROGRAM
ARNRT ELECTROMICS ASSEMBLY

LM
2637 12 O
2640 20 0
2641 10 0
2642 72 0
2643 T2 O
2644 20 0
2645 2?24 0
2646 22 0
2647 46 0
2650 24 0
2651 72 0
2652 30 0O
2653 20 1
2654 24 1
2655 10 1
2656 20 1
2657 10 1
2660 20 1
2661 10 1
2662 26 1
2663 32 0
2664 10 O
2665 42 1
2666 12 0O
2667 72 0
2670 20 O
2671 50 1
2672 28 1
2673 10 1
2674 26 1
2675 32 0
2676 10 0O
2677 42 1
2700 20 0
2701 24 0
2702 46 0
2703 22 0

6422
0013
0463
6261
6444
0436
N445
0310
2651
0445
3571
nno3
0220
N174
043D
0054
0004
010716
0010
0430
0003
0003
2653
6373
6422
n004
onn2
0010
N0 34
0430
0004
0004
2672
5033
0410
3024
5000

1593,
1594,
1595.
1596.
1597,
1598,
1599.
1600.
1601,
1602.
1603,
1604,
1605.
1606,
1607.
1608,
1609,
1610.
1611,
1612,
1613,
1614,
1615.
1614,
1617.
1618,
1619,
1620,
1621.
1622,
1623,
1624,
14625,
1626.
1627.
1628,
1629.

NRBIT3

DXFR13

VRUPI]

8-—-LM AGS FP3 S03 4039

TSQ
cLa
STN
TSQ
TS0
CLA
SugR
ADD
TMI
S0l
TSQ
CL?
~LA
SuB
STO
LA
570
CLA
STOD
MPR
ADZ
STOD
TIX
TSN
TSQ
CL?
AXT
CLA
STNn
MPR
ADZ
STN
TIX
CLA
SUR
TMI
*#ADD

NORMY
TS13
VHA
FXEC
ORAPM
TR
TCSM
TDEL
#42
TCSM
NIRTON
TS3
I X,1
R5X,1
VIXel
WCX,l
TS4,1
UlX,el
TS10,1
VIX,1
1S3
TS3

IXFRLI3+1,1

CRSPRD
MORMVY
TS4
2,1
TS10,1
V1IX,l
VIX,1
TS4
TS4
VRUPL+1,1
181
S10
XDVv-1
£R3

12718770 PAGE 44

CSM NRBIT PARAMETERS

+TIME INC. TO DXFR

RC-R5

Ul DOT {RC-R5)
SCALE B0OTH %X AND R7
AT 24 FDOR ARCTAE

V1,NORM XPROND NF WC AND Ul

R7 AT 24

EXT DELTA V



32
32
33
33
34
34
35
35
26
36
37
37
30
30
31
31
32
3?2
33
33
34
34
35
35
34
36
37
37
30
39
31
31
32
32
23

30
31
30
31
30
a1
30
31
30
31
30
31
32
33
32
33
32
33
32
33
32
23
32
33
32
33
32
33
34
35
34
35
34
35
34

FLIGHT PROGRAM

2704
2705
2705
2707
2710
2711

2712
2713
2714
2715
2715
2717
2720
2721
2722
2723
2724
2725
2726
2727
27130
2731

2732
2733
2734
2735
2736
2737
2740
2741

2742
2743
2744
2745
2746

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

LA

DOCOO0O0000D0oDLL O OO OOO~OOO0OMKR~OO0O0

R-—-LM AGS FP8 SD3 4039

ABORT ELECTRANICS ASSEMBLY

1144
0450
nasl
0452
nnnz
0034
0064
nno1
0450
0450
nn4n
NNegL
41726
0451
N4s1
noen
0044
4126
0452
0452
2711
7034
03n3
0311
0310
nNg35
D436
0445
0311
0312
0442
6261
D410
npon
5620

1630.
1631.
1632,
1633.
1634,
1635,
1636,
1637,
1638,
1639.
1540,
1642,
1643.
1644,
1645.
1646.
1647,
1648.
1649.
1650.
1651.
1652,
1653.
1654,
1655.
1656,
1657.
1658,
16549,
1660,
1661.
1662.
1663.
1664,
1665.
1666.

DXFRA

DXFR14

T™I
cL2
CL?
cLZ
AXT
cLA
wp2
ALS
AD?
STN
TLA
MPY
ovP
AD7?
STD
CLA
upYy
Jve
AD?
ST2
TIX
TS0
STO
CLA
SUB
STD
CLA
SUR
ADD
SuUB
STO
TS0
CLA
oM
™I

12/18/70 PAGE
THFF NDeley CSIy COH
?3J1 COMPUTFE TPT VFLOCITY
2342 IN LOCAL VERTICAL COORD.
2843
241
ViXel Bl
V3X,1 B1+B13=814%
1 B13
28J1
2841
W1lXel a1
VGX,41 B1+B13=R14
M1B1 B113
2842
2342
UlX,1 R1
VG X,1 R1+B13=814
M1B1 A13
28J3
28J3
JXFRA,1
A2CTAE TLNS=ARCTANIRX/RT7)
TLOS LINF OF SIGHT (DEDA)
TR
TNFL
B
TR
TCSM
TR TIME INC. TPI TD REND.
3J TARGET 0OFFSET
TI
EXEC
S10
CSMT1 T ELLIPX

JRBIT INSERTION SECTION

45



33
34
34
35
35
34
35
37
37
30
30
ot
31
32
32
23
33
34
34
35
35
34
36
3T
AT
40
40
41
41
42
4?
43
43
44
44
45

35
34
35
34
35
34
35
34
25
36
37
36
37
36
37
36
37
36
37
36
37
36
37
36
27
20
21

20
21

20
21

20
21

20
21

20

FLIGHT PRNGRAM

2747
2750
2751
2752
2753
2754
2755
27564
2757
2760
2761
2762
2763
2764
2765
2766
2767
2770
2771
2772
27173
2774
2775
2776
2777
3000
3001
3002
3003

30064

3005
3006
3007
3010
3011
3012

24
26
22
T2
10
20
24
06
52
1n
24
46
20
40
20
24
46
20
10
20
56
46
2?2
46
20
24
46
20
10
20
10
20
10
20
06
22

SO0 LOO0O0LLOLOOVAO00LODODO00VOLVIOIO0O0DOOOOTOOOOo

0270
0270
0143
7123
0463
n227
0435
0557
o002
0423
0527
2765
0527
2771
0465
0423
2772
0465
0423
0533
noo7
2777
41256
3010
N303
0305
3006
0226
0224
NeT32
0662
5033
0305
03032
NARK?
n224

1667.
1668.
166q.
1670,
1671.
1672.
1673.
1674.
1675-
1676,
1677,
1678,
1679,
1580,
1682.
1683,
IGRSQ
1686.
1687.
1688.
1682,
1690,
15691.
15692,
1694,
1695,
16046,
1697.
1698,
1699,
1700,
1702,
1703,

s

NRB12

8--LM AGS Fp8 S03 4039
L4 ABNRT ELFCTRONICS ASSEMALY

SU3
MPR
AD)
T5Q
STN
LA
suR
MPY

LLS._

STD
sus
T™]
CLA
TRA
CLA
sun
T™MI
LA
STO
TLA
*ALS
TM!
®*ADD
TMI
CLA
SuR
™I
CLA
ST2
CLA
ST
CLA
STD
CLA
MDYy
ADD

VYD
VYO
VHSO
SQRTF
VHA
4K5
RA
4K &
i
RFDOT
4K6
%473
4K6
*+5
23
REDOT
%43
23
2FDOT
J15C1
”

%41
M181
JRRI2
THETAF
124
45
104

7J

114
4410
1R1
12
THETAF
410
7J

12718770 PAGE &5

S10 EQUALS 0O, ORBIT INSERTION
VH SQ

Bl13
CNMPUTE DESIPFD BURNDUY
ALTITUDE RATE

LIMIT RFEDNT BRETAEFN
23J) AND 4K6

IS ABORT DR ABDRTY STAGE YES
- ABORT YES

- ABNDRT STAGE NO

— CENTRAL ANGLE LESS THAN LIMIT
SET NFW SLOPF AND OJFFSFT

VALUES FDR AL WHEN ABORT OR
ABDRT STAGF YES AND THE

CENTRAL ANGLF LARGF

STDP PASSES OF NEW SLOPE/OFFSET
FQUALS 4 RAD AT R3

CALCULATE AL



45
46
46
47
47
40
40
41
41

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

21
20
21
20
21
22
23
2?
23

22
23
22
23
22
23
2?
23
22
23
22
23
24
25
264
25
24
25
24
25
24
25
24
25
24
25

FLIGHT PRNGRAM
ARORT ELFCTROMICS ASSEMBLY

3013
3014
3015
3016
3017
3020
3021
3022
3023

3024
3025
3026
BO27
3030
031t
an3iz
3033
3034
3035
3036
N3y
3IN4D
3041
3042
3043
IN44
3045
3046
3047
3050
3051
3052
3053
3054
3055

10
20
10
54
22
24
46
2?
40

72
20
24
24
46
50
20
26
10
20
26
32
10
20
26
34
56
10
47
50
20
24
46
20
24
10

LM

DO0OO0CDDVODOOD

— st it D D D et et b () et e D e (D e = D =D D DO O

0177
0435
0347
nool

0225
0177
3741

0177
3740

6261
0373
0274
0377
3047
Q00?2
0452
0060
0050
0451
0040
0050
0050
0450
0034
onsn
nnnit
0600
an3?
0002
0410
7701
3262
0A0D
N050
0004

1704,
1705,
1706.
1707.
1708,
1709.
1710,
1711.
1712.
1713.
1714,
1715.
1716,
1717.
1718,
1719.
1720.
1721.
1722,
1723.
1724,
1725.
1726,
1727.
1728,
1729.
1730,
1731,
1732.
1733.
1734,
1735.
1736.
1737
1728,
1739.
1740,

XDV

XDV1

XDv2

XDV3

8=-LM AGS FP8 S03 4039

ST2
CLA
STN
LRS
ADD
SUR
TMI
ADD
TRA

TSQ
CLA
sus
SuUR
TMI
AXT
CLA
MPR
ST
ZLA
MPR
AD7
STN
cLa
MPR
Suz
ALS
STN
TIX
AXT
CLA
Sus
TMY
CLA
sus
STN

12718770 PAGE
AL
R3
RF
1 CHECK FOR LOW LIMIT OF AL
gJ
AL
COH3+1
AL
CDOH3 AL LNDW LIMIT 8J+RR/2
TERMINAL FDR CSI, CDH, EXT DV
EXEC
TIS TEST FOR ULLAGE TIME
7K1 )
TAl IF TIME FOR ULLAGE, THEN
XDv2 FREFZF CONRNDINATE FRAME
241
28J3 RADIAL COMPONENT
U1X,1 13+1=14
J0SXel
2842 CROSSRANGE COMPNONENT
W1X,l
J0SX,1
DASX,1
23J1 DOWNRANGE COMPONENT
ViXel
NRSXe1
1 0 13 :
IVGXX,l VEFLOCITY TN GAIN
XDV1+1,1
291 LOAD NDX FOR STEER/XDV
Sio N.1. FXIT TO STEERING
1B3
STEER4+1 GO TN STEERING
DVYGXX 41l INTTIAL VG
I0SX,1 ACCUMULATED DELTA V
TS4,1

47



47
47
40
40
41

41
42
42
43
43
44
44
45
45
45
46
47
47
4n
40
41
41
42
42
43
43
44
A
45
45
46
46
47
“7
40
40

24
25
26
27
26

27
26
27
26
27
26
27
26
27
26
27
26
27
30
A
an
31
30
31
30
21
30
31
El¢)
21
30
31
30
31
32
33

FLIGHT PROGRAM 8--| M AGS FPR S03 4039

L
1056 10 1
INST 42 1
3060 T2 O
Nl 10 O
3062 40 0
3p63. 20 O
3064 10 O
3065 30 0
3066 20 0
3067 10 0O
3070 20 O
AT 18 o
3072 50 1
3073 44 O
3074 20 1
3078 26 ©
3076 54 0
3pFIT 10 b
3100 201
3101 24 1
3102 10 0
3103 06 O
3104 04 O
31058 34 O
3106 10 N
3107 30 0
3110 T2 O
3111 10 1
31t2 20 C
3113 26 1
3114 26 D
31158 54 0O
3116 22 1
311T 26 0
3120 56 0
3121 10 0

ABNPT FLECTRONICS ASSEMBLY

0064 1741. STO
3053 1742 TIX
6737 1743. TS2
N370 1744, STN
3302 1745. TRA
1746, *
0423 1747. Qs CLA
onos4 1748, ST]
0005 1749. cL?
0477 1750. CLA
on1o 1751. STD
0270 1752. CLA
001l 1753. STOD
0001 1754, AXT
3074 1755. TOV
0504 17564 CLA
0357 1757. MPR
0001 1758. LRS
0001 1759. STN
0004 1760. CLA
0010 1761. Su3
0002 1762, STD
7701 1763. MPY
0357 1764, ¥Jyp
nnnil 1765, suz
onoo 1766. STN
0002 1767. ELZ
3346 1768. TSQ
0044 1769. STO
4020 1770, CLA
0504 1771, MpR
0357 1772 MPpR
nool 1773. LRS
0044 1774. ADD
0357 1775. MPR
nno01 1776. ALS
0001 1777, STI

VGXq1
XOV3,1
DPVMAG
V3

AN

RFNOT
TS%

TS5
RADOT
TS10
vynp

1511

1,1

¥+ 1
RD3DNAT, 1
T8N

1

751
TS54,1
TS10,1
TS2

133

TAD

TS1

TS0

T52
OVFLT
RND2D0OT,1
SIXTH
RI3DNT,1
TRN

1
RI2DOT,1
TRO

1

TS1

12718770 DAGE 43
B13

VEL 70O GAIN MAGNITUDE
GO TO STEERING

GUIDANCE LAW
SET FOR INDEXING

-2

Q=-2=7

T8 B

172 AT 7
RFDDT OR ZERO
RDOT NR VYD

Bl6

15-9=7

R NR ¥YN2DOT

TEST FOR NVERFLOA
SIGN IF DVERFLOW

-2

A

5

TN 6

+1/2 ?2DOT AT 6
15

TN 14



41
41
42
42
43
43
A
44
45
45
46
46
47
47
40
40
41
41
42
42
43
43
Loty
44
45
4=
46
46
47
47
40
40
41
41
42
42
43

32
33
32
23
3?
33
i
33
32
33
a2
33
32
33
34
35
24
35
34
35
24
35
A4
35
34
35
34
35
34
35
36
37
36
37
36
37
36

FLIGHT PROGRAM

3122
3123
3124
3125
3126
3127
2130
3131
3132
31332
3134
3135
3136
3137
2140
3141
3142
3143
3144
3145
3145
3147
3150
3151
3152
3153
3154
3155
3156
2157
2160
3161
3162
3163
3164
3165
3166

20
54
32
26
22
10
42
10
10
24
24
10
14
20
24
46
20
46
14
12
20
26
26
10
50
44
20
06
52
04
32
10
20
72
10
45
24

L4

—_ D OO0 0O~02200000000000000Q0FMmO00

g—-L.M AGS FP8 S0O3 4039

ABORT ELFCTRONICS ASSEMBLY

nO10
0001
00n0l
0357
0210
0014
3073
0347
0435
0221
N232
n0014
0523
0506
0067
3144
0574
3145
N267
0610
0357
0357
0357
0nol
conl
3154
0014
5000
0002
nool1
0504
c0oo0
0014
3346
0504
3172
08560

1778.
1779,
1780.
1781.
1782,
17R3.
1784,
1785.
1786.
1787.
1788,
17849,
1790,
1791.
1792,
1793,
1794,
1795,
1796,
1?97.
1798.
1799.
1800.
1801.
1802.
1803.
1804.
1805.
1806,
1807.
1808.
1809,
1810.
1811.
1812,
1213,
1814,

GDLAWZ2

CLA
LRS
AD7Z
MpR
ADD
STD
TIX
STN
STD
SUR
Su’
STD
LDQ
CLA
SUB
TMI
CLA
™I
LOQ
ST0
CLA
MPR
MPR
STN
AXT
oV
CLA
MPY
LLS
*JVp
*AD7
STN
CLA
TSH
STD
T™MI
sua

TS10,1
1

TS1
TRAN
Rel
TS1l4,1
N5+8,1
RF

R3

5J

16J
TS14
5K20
412
AT

243
DEL?
42
5K18
2D3DTL
TRAN
TBO
TRO
TS
141
41
TS14,1
1284

2

TS1
RO3NDNT, 1
TS0
TS1l4,1
OVFLT
RD3DNT,1
¥+5
BK1441

12718770 PAGE

TO 14

23

RF OR YF

23

SAVE RF FOR NDRBIT INSERT.

-LUNAR RADIUS
BURNOUT ALT ERRDR

IF AT GT 4K12
IF AT LE 4K12 AND DEL2=1

RD3DOT LOWER LIMIT

TB CUBED
27

BURNOUT ERROR

27

T0O 25

=

DESIRED ACCEL RATE
TEST FOR OVFRFLDOW

UPPER LIMIT TEST



* FLIGHT PRNGRAM 8--L ™ AGS FPR S03 4032 12718770 PAGE 50
* L4 ABORT FLECTRONICS ASSFMBLY
43 37 3167 46 0 3174 1815. TM™I *+5
44 36 3170 20 1 0560 1816. CLA 5K14,1 SET AT UPPER LIMIT
44 37 3171 40 0O 3567 1817. TRA LL3D0OT+1
45 26 3172 24 1 0610 1818. Sus RD3DTL,1 LOWER LIMIT TEST
45 37 3173 46 0 3566 1819. TMI LL3DOT
46 36 3176 42 1 3153 1820, GDLAWS TIX GDLAW3,1
46 37 3175 20 0O 0D&36 1821, CLA 2K1 48
47 36 3176 06 0 5033 1822, MPpYy 181 B49
47 37 3177 04 0 0210 1823, nyp R 49-23=26
50 20 3200 34 0 0143 1824, suz VHSQ VH SO
90 21 3201 06 O 4010 1Rr25., MpYy 184 830
51 20 3202 04 0O 0210 1826. ovp R -NRBITAL RAD ACCFL AT 7
51 21 3203 32 0 0044 1827. ADZ _RD2D0T
52 20 3204 10 0 0044 1878. STD ADp2naT CMD RAD ACCEL AT 7
52 21 3205 72 0 6261 1929. TSQ EXEC
1830. *
1831. * STEERING EQUATIDNS.
1232. *
53 20 3206 20 0 0233 1833, STEER CLA 21J
53 21 3207 24 0 0337 1834, SuR H
54 20 3210 46 0 3220 1835. TM™I STEER1]
54 21 3211 20 0 0464 1836. CLA 22J
55 20 3212 24 0 0367 1837. SuU’ ADOT
55 21 3213 46 O 3220 1828, TMI STEER1
56 20 3214 20 0 7701 1839, CLA 1813 =1024811% COMMAND X-AXIS VERT
56 21 3215 10 0 9370 1840, STO V5
57 20 3216 20 0 4030 1941. cLA PMAX PSIP=1
57 21 3217 &40 0 3230 1842, TRA *+9
59 Z22 3220 50 1 0001 1843, STEER1 AXT 1,1
50 23 3221 44 0 3222 1844, TV *+1
51 22 3222 20 1 0044 1845. CLA RD2DOT, 1 PSIP AND PS1Y COMPS
%1 23 3223 14 0 4007 1846. LDQ ZERD )
52 22 3224 04 0 0067 1847. *JVpP AT PSIP OR Y AT ZERD
52 23 322% 10 9 0000 1848, sTN TSO TEST FOR NOVERFLOW
53 22 3226 20 1 D044 1849, CLA RN2D0OT,1 SIGN IF NVERFLIW
53 23 3227 T2 0 334bH 1850. TS0 OVELT
54 22 323G 10 1 0010 1851, ST2 TS10,1 PSIP 0OR PSIY AT O

\_I



R4
55
55
56
56
57
BT
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57.
50
50
51
51
52
52
53
53
54
54
55
55
56
56

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

FLIRHT PRNGRAM

3231
3232
32133
3234
3235
3236
2231
3240
3241
3242
37243
3244
3245
3246
3247
3250
37251
22572
3253
3254
3255
3256
3257
3260
32261
3262
3263
3264
3265
3266
3267
3270
2271
3272
3273
3274
3275

42
26
60
22
10
T2
10
20
6?
24
46
20
46
20
40
20
60
10
20
26
60
22
72
10
40
20
26
19
20
46
20
26
32
10
20
26
32

D200 00000 LOo0LO0OCOODLOLOCODAODDOLOIOO 200D -

3221
no10
0nno
40130
nole
7122
0ni1s
0011
onNoon
0015
3253
0011
3250
0n1s
3252
0015
0000
noll
en1l
oo1ll
nnoo
nnles
7123
0012
3031
0010
0060
0001
0450
33413
0012
0034
0nol
0N01
noll
0nan
0001

1ﬂ52-
1853.
1854.
1855,
1856.
1R67.
1858,
1859.
1860.
1861.
1862.
1863.
1864,
1865,
1866,
1867.
1868.
1869.
1B70.
1871.
1872,
1873.
1874,
1R75.
1875.
1877.
1878.
1879.
12380,
1881.
1882,
18813,
18R4,
1885.
18856,
1887,
1888,

STEER3

STEFR4

nuTl1

8--LM AGS FPS 503 4039
LM ABORT FLFCTRNONICS ASSEMBLY

TIX
MPR
COM
ADD
STN
TSR
STN
CLA
ABS
sus
TMI
CLA
T™MI
CLA
TRA
CLA
CNM
STN
CLA
MPR
cOM
AD7Z
TS0
STH
TRA
CLA
MPR
ST
CEA
T™I
CLA
MPR
AD7
STN
cLA
MPR

AD7

STEER1+1,1
TS10

PMAX
TS14
SORTE
TS15
TS11

T515
STEER3
TS11
*+3
1515
x+3
515

TS11
1511
TS11

TS14
SQRTF
TS12
Xpvi1
TS10
Ul X,1
TS1
2341
ouT
TS12
ViX,l
¥e1
TS1
TS1}1
W1X,l
TS1

12718770 PAGE 51

1-(PSIP)ISQ

COMPUTE DELTA V IN LOCAL VERT.

IF 28J)1 NEGATIVE



57
5T
50
50
51
51
52
52
53
53
54
54
55
55
56
56
57
57
50
50
51
51
52
572
53
53
54
54
55
55
5E
56
57
57
50
50
51

26
27
30
31
20
31
an
31]
30
31
30
31
30
21
320
31
30
31
32
33
3?2
33
32
33
32
33
32
33
32
33
32
33
3?
33
34
35
34

FLIGHT PROGRAM

LM

3276 N6 0
2277 S2 0
3300 10 1
3301 42 1
2302 50 1
3303 20 1
3206 10 1
3305 4?2 1
3306 50 1
3397 20 1
3310 06 1
3311 52 0
3312 32 0
3313 10 O
3314 20 1
3315 06 1
3316 52 0
3317 32 0
3320 10 0
2321 20 1
3322 06 1
3323 52 9
3324 32 0
2325 10 0
3326 20 0
3327 24 0
3330 46 0
2331 20 0
3332 24 0
3332 46 O
3224 20 1
3335 06 O
3336 N4 O
3I23T .10 )
3340 42 1
3341 72 0
0

3342 40

0370
nNo1
0064
3262
nnn2?
0470
04 74
3303
0002
NN ks
0130
0no1l
0474
0474
0064
0140
nnnl
N4 T8
0475
0064
0124
n001
0476
N4 76
0614
4006
3334
0379
0466
3340
nnee
5033
0370
0374
3307
6261
7472

18RQ,
1890.
1891,
18G82.
13913,
1894,
1895,
1896,
1897.
1898,
1899,
1900,
1901.
1902.
1903,
1904,
1905.
129045,
1907.
1908.
1909.
1919,
1911,
1212,
1913.
1914,
1915.
1916.
]_QIT-
1918,
1919.
1920.
1921.
1922,
1923.
1924,
1225,

8-—LM AGS FP3 S03 4039
ABNRT ELECTRONICS

ASSEMBLY

07

IDLE

MPY
LLS
STH
TIX
AXT
cLA
5TN
TIX
AXT
cLA
Mpy
LLS
ADZ
ST
CLA
MPY
LLS
AD?
STD
CLA
vpy
LLS
AD?
STN
SLA
SUB
™I
CLA
su3
TMI
cLA
MpY
DVP
STD
TIX
752
TRA

VG

1
V5Xel
STEER4+]1,1
2y
VDX,l
VSMGX,1
#-?'1
241

VG X,1
All,!
1
VSMGX
VSMGX
V5X,1
A21,1
1
VSMGY
VSMGY
eSO |
A31,1
1
VSMG7
VSMGZ
M8
1317
k¥4

V5
5K26
*+5
V53X,1
181

V5
A11RD,1
AT+5,1
EXEC
TEST

12/18/70 DAGE B2

TO 13
VELOCITY YFT TO BF GAINED

COMPYTE VELDCITY TN BE
GAINED COMPONENTS

D 13
X-COMP 0OF TNTAL V TO B85 GAINED

T 13

Y-COMP 0OF TNOTAL V TN BE GAINED

™m 13

7-COMP NF TOTAL V TO BE GAINED
TEST 1F FNG ON

= ENG QOFF

Bl4
RESULT AT 81



2 FLIGHT PRAOGRAM 8--LM AGS FP8 S02 4039 12718770 PAGE 513

% L4 ABRORT ELFCTRONICS ASSFMALY
51 35 3343 20 0 0012 1926. auT cLA TS12
52 34 3344 K0 0 0000 1927, CoM
52 35 3345 40 0 3IPTN 19217, TRA JUTL+2
53 34 3346 44 0 3351 1929. OVFLT 71OV *+3
53 35 3247 20 0 0NNQ 1930. CLA TS0
54 34 3380 &0 N 6Th4 1931, TRA =XTT EXIT WITH COMPUTED VALUE
54 35 3351 46 0 3354 1932. TMI k43
55 34 3352 20 0 4030 1933, LA PMAX POSITIVE LIMIT
55 3% 3353 40 0 2355 1934, TRA 42
56 34 3354 20 0 4037 1935. ZLA NMA X
56 35 3355 40 N 6764 1936. TRA EXIT
1937. %
1938, * DYSPLAY ROUTINE SOFT PORTINN,
1939, #*
57 34 3356 44 0 3357 124N, nsSel TOvV *+1 CL. 0,F.
hT 35 33957 30 O 9567 1941, ELZ NSPF1 H,HDOT MNODE,
B0 36 3360 46 0 3362 1942. TM™MT k42 -IS INITIALIZE.
50 37 3381 40 0 6274 1943. TRA JSPLY TO COUNTFR CHFCK«(HARD)
51 36 3362 20 0 0337 1944, cLa H
51 37 3363 10 9 D214 1945. STN POUT
52 26 3364 20 0 0367 19456, CLA 4D0T
1947, * J REGISTER DOFES NOT NEED TO RE ZERD
1948, * SINCE JvP K55 IS AT WORST A LEFT
1249, * SHIFT NF 2 AND THE ALT RATE REGISTER
1950. * IS ONLY 15 BITS LONG
52 37 3365 04 0 0607 1951. Dvp K55
53 36 3366 40 0 63056 1952. TRA DSPLY]
$3 37 3367 20 9 0270 1953, DSP2CP CLA vyn OUT-0F-CSM PLAME VEL.
B4 26 3370 K4 N 0ON21 1954, LRS L7 SET SIGN NF O AND USE
54 37 3371 52 0 0021 1955. LLS L7 Up TIME
55 36 3372 12 0 0010 1956. ST2 TS10 SAVE SIGN
55 3F 3373 62 ¢ 0080 1957, ARS
56 36 3374 04 0 D271 1958, *DVP VYOFS =FULL-SCAL® VALUE(200 FPS)
56 3T 232375 44 D 3377 1959, TV Lk
S7 36 2376 40 0O 3400 1940, TRA 42
57 37 3377 20 N0 4030 1961, cLa pMAX
60 20 3400 32 0 0010 1962. AD7 TS10 VYO TN STIGN-MAGNITYDE



* FLIGHT PRAGRAM R—~| M ARS FPR S03 4039 12/18/70 PAGE 54
* L4 ABPRT FLECTROMICS ASSEMABLY

£ 21 3401 40 0 A345 1963. TRA nSeLY3-1 TO DUTPUT,(HARD)
1964, *
1965, * EXECUTIVE PART 2. (BRANCH 50)
19&6., * START AT EXEC2
19567, *
61 20 3402 20 0 1117 1968. EXECT ZLA IDRP
61 21 32403 24 0 NRTI 1949, Sus I TEST FDR AGS INITIALIZE ID
62 20 3404 46 0 3525 1970, T™MI EXECM2
62 21 3405 20 .0 1012 1971, EXEC2 CLA 2R] SET NAYV BRANCH
63 20 3406 10 O 0063 1972, ST BRANCH
63 21 3407 30 0 0455 1973, cL? JIF DEDA DATA FLAG,
64 20 3410 46 N 3472 1974, T™MI NEWDD
4 21 2411 130 0 0571 1975, FXECM CTL7? NEL2L TEST FOR DNWNLINK DATA
685 20 3412 46 0 3402 1976. TMI FXECT
65 21 3413 20 0 0400 1977. EXFCML CLA SO
66 20 3414 24 0 7520 1978, SuR 383
6A 21 2415 44 0O R4AA 1979, TM] EXECA S0-3{-1S INER. REF)
6T 20N 3416 24 0 7701 1880, StR 183
67 21 3417 46 0 3552 1941. TMY ZXFCH SO0-4{(-1S IMU ALIGN)
60 22 3420 24 0O T701 1982. SuB 133
60 22 3421 46 0 1167 1¢83. ™M1 TMIE1 RESET TM
61 22 342?72 24 0 7701 1984, Sur 133
A1 23 3422 4A 0D R4EA 1285, T™] FXECA SN=-6(-1S NRB ALIGN)
62 22 3424 22 0 5427 19946, *ADD 783 SO+1
A2 23 3425 46 0 3445 1987, ™I INCMUT S0=7
63 22 3424 20 0 0604 1988, CAL CLA NEL2] CALIBRATE MODE
£3 23 3427 46 0 3431 1989. ™I *+2
A4t 22 343D 72 0 4772 1390, TS9 FADICS IMU DIR COSINES
64 232 3431 T2 0O 4451 1691, TS89 ATTERR COMPUTFE ATTITUDFE FRRAORS
65 22 3432 50 1 0002 1992, AXT 241
65 23 3433 20 0 0A32 19913, cLa 1K33 =
66 22 3434 06 1 0070 1994. MPy F¥,1 2
66 23 3435 52 0 0015 1995, LLS 12 =3¥2=12==13
67 22 3436 32 1 0510 1994, AD7 DAXREM,1
£7 23 3437 10 1 0810 1997, STH IAXREM, 1 -13
6N 24 3440 20 0 0632 10998, CLA 1K34 -15
A0 25 3441 26 1 0070 1999, MPR FX,1 2



*® FLIGHT PROGRAM 8--LM AGS FPR 503 4039 12/18/70 DAGE 55
* LY ABRNRT ELFCTRNANTLCS ASSEMBLY

61 24 3442 32 1 0544 2000 aAnz 1K1,1

61 25 2443 10 1 0NR&a4a 2001. sSTH 1K1,1 GYRO BIAS AT -13

62 24 2444 42 1 3433 2002, TIX ¥=9,1

62 25 3445 30 0 0QK4T 2003, INCMUT CL? MUyT TNCR. COUNTFR

62 24 3446 22 0 4D0A 2004, ADD 1817

A3 25 3447 10 0 D647 2005, STN MUT

b4 24 3450 24 0 0613 2006. SU3 137 ACCEL. CAL. DURATINN

64 25 3451 62 0 NNOD 2007. ABS

65 24 3452 60 0 0000 2008, cnm

55 25 2453 46 0O 3462 2009, ™I +7 + IS TIMFE FNR ACC:ZL CAL
6K 26 A454 50 1 0ONN2 2010, AXT i |

66 25 34585 30 1 0644 2011, cL? SDVX,1

A7 24 3456 26 0 D635 2012, MPR 1K35

AT 25 3457 32 1 0540 20113, AD7Z 1K19,1

£O 26 3460 10 1 0540 2014, STN 1K19,1 NEW BIAS CORRECTION

60 2T 3461 42 1 3455 2015, TIX k-4,1

61 26 2452 20 0 04647 2014. cLa MU7

£ 27 3462 24 0 0617 2017. SUR 1K30

62 26 3464 46 0 464 2018, ™1 EXECA

62 27 3465 30 0 0400 2019. oLz SO CAL COMPLETF, SET ATT HOLD
63 26 3466 30 D 053N 2020, EXFCA CLZ DAXA TERD ALIGNMENT INCREMENTS
63 27 2467 30 0 0531 2021. ELZ JAYA

64 26 3470 30 0O 0532 2022, CL? DATA

&4 27 3471 40 0 1167 2023, TRA TMIF! RESET TM™

65 26 3472 2?20 0 4065 2N24, NEWDD CLA STNCNM EQU TO STORE

65 27 3473 22 0 0333 20?25, ADD ADST DENDA ADDRESS.

A6 26 3474 10 0 0721 2N26. STO VRSH+] SET UP STNRF INSTRUCTION
66 27 3475 20 0 0326 2027, cLa DD DEDA DATA,

£7 26 3476 T2 0 0720 2N28. TSQ VRSH STORE DATA

67T 27 3477 20 0 1012 2N29 LA 2R1 PROTECT BRANCH FROM DEDA
40 3N 3800 10 O NNE3 2030, ST R ANCH

60 31 3501 209 1132 2031. CLA DL WNLC PROTFCT DNLWNL

&% 30 3502 10 @ 0572 2032, ST? JLWNL FROM DEDA ENTRY

53 2T 3503 20 B 0333 2033, CLA ADST

62 30 3504 24 0 4013 2034, sua 189 S0 ADNRESS

52 31 350%F 46 0 3411 20135, TMI EXECM

62 30 3506 24 0N 4006 2N36. S48 1817



62
b4
A4
£5
65
65
66
67
67
6N
60
61
A1

62
62
43
62
L4
AL
65
&5
A6
66
67
AT
£0
60
A1
A1
62
62
63
63
b4
64
65
65

31
an
21
30
3]
an
31
3n
31

32
23
32
33
272
33
32
23
32
23
32
33
32
33
32
33
34
15
34
25
34
35
14
35
34
15
24
25

FLIGHT PRNGRAM 8——| M AGS FPR S03 4039
ARDRT ELFCTRINICS ASSFMBLY

M
3507 46/ 0
3510 24 0
3511 46 0
3512 24 0
3513 46 0
2514 24 0
3515 46 0
3516 40 O
3517 20 0O
3520 24 0
3521 10 0
38522 456 0
35823 60 0
3524 46 0
3525 20 0O
2524 100
3527 20 0
3530 10 0
3531 40 0
3532 20 0
3533 22 0
2534 46 0
3535 24 0
35%6 46 0
31537 20 0
3540 46 0
3541 20 0
3542 100
3543 12 0
1844 50 1
2545 30 1
2546 20 1
3547 10 1
3550 42 1
3551 40 0
3552 30 0
2552 46 N

31532
4041
3411
4006
6154
4NN4%
3517
3411
0414
4065
N543
3527
nnon
3413
1011
nNnng2
1116
0671
2413
n40n
7701
IS4
5427
3466
0606
1544
7520
n409
can?
N0k
0644
0130
0160
3545
34bh
N4n7
3555

2037.
2038,
2039,
2040,
2041 .
2naz,
2043,
7064,
2045,
2046,
2047,
2048,
2049,
2050,
2052,
2053,
2055,
20564
2n57.
2N58,
2059,
2060,
2061,
2062.
2063,
2'364.
2065,
?NK6,
2067
2068,
2069,
2070.
2071.
2072,
2073,

EXECM2

EXEC3

MAREE

EXFC6

T™I
Su3
TM™Y
syn
TMT
SyrR
TMI
TRA
CLA
SUR
STN
TMI
cnw
™I
TLA
STN
cLA
STN
TRA
CLA

€400
™I
SuR
T™]
CLA
T™I
LA
STD
QTQ
AXT
eLg
CLA
STN
TIX
TRA
CLZ
T™MI

EXEC3
10817
EXECM
1317
LUNAZ
1817
*+ 2
ZXECM
(“Q_
2R3
JEL3?
FXFCM2+2

FXECM]
IC1ARR
BR ANCH
IDAI
12
EXECM]
SN

133
MASEF
733
EXFCA
JFL?2]Y
MARFE
2R3

SN
DELG6
6yl
SDVX, 1
All,1
Al11D,1
*=3,1
EXECA
J2ELA

L

12/18/70 DAGE

NEW WD

NEW WD

NEW WD

NEW WD

NEW WD

FNARLE

- S14=3

IS S0

BTWN SOPS13

IS S13

IS S14

IS Sl4.

DL ITF S14=1

SET 1C1 BRANCH

AGS INITTALIZE ID

NEG IF

SD=7

CALIBRATF I.C.

IMU ALINE FNR ?2SECS.

7ERO MUT AND DV SJMS

ITMUy ALTNF.
-IS CALIRRATE.

56



b
64
AT
67
60
60
61

61

62
62
63
63
64
LA
£5
55
'3
66
&7
67
70
70
7

71

72
72
73
T3
764
74
75
75
76
76
77
77
H

34
35
34
25
26
37
36
37
26
37
24
37
35
37
26
37
24
37
26
27
20
21
20
21
20
21
20
21
20
21
20
21
20
21
20
21
22

FLICHT PRNGRAM 8--LM AGS
LM

3554
3555
3556
AR T
3560
3561
3562
3563
3564
3565
3566
3667
3510
3571
3572
3573
IST4
3575
IRT76
ART7
3600
3601
2602
3603
3604
3605
IANG
3607
2610
2411
2612
26172
3614
3815
3616
3617
3620

40
20
10
40
20
26
10
20
26
40
Zn
10
&0
10
12
T2
72
72
50
20
10
42
72
50
20
40
3n
10
46
40
20
24
46
20
24
46
30

DOV DODVDULDODDDID O M Ot b = D DOO D= DODDDIIDIOIDD

FP3 SN3 40139

A3NRT FI FCTRONICS ASSEMBLY

I5F6
5000
0400
1167
0140
D127
nond
n142
0123
4674
0610
0504
2174
NA44?
NN&K
6261
A538
6261
nonz
nz2z0
nnla
3577
64272
nnno
nnl3
0046
0320
0325
T202
1307
n41n
7520
1640
N304
n033
5552
N147

2074,
2075.
2076
2077.
2078.
2079,
2NR0.
2081.
2082,
2083,
2084,
2085,
2086,
2087,
2NR8,
2089,
2090,
2091,
2na3,
2N94,
2Nna85,
2096,
2097.
2098,
20%9.
2100,
2101.
2102.
2104.
2105.
2106,
2107.
2108,
2109,
2110.

FNDAI1L

LLADOT

NORTON

RRT

EX33p

TRA
cLA
STN
TRA
LA
MD2
ST
CLA
Mp2
TRA
CLA
STN
TRA
STN
STDQ
TSSO
TS92
TSQ
AXT
SLA
5TN
TIX
TSQ
AXT
CLA
TRA
cL?
STN
T™I
TRA
CLA
su3l
™I
CLA
SuUR
T™MI
rL?

L ]
AR3

S0
TRIE]
A?21
TNGA
51
A23
SIGA
“X1T7+A
AD3ADTL, 1
RN3ANNT, 1
GNLAWSL
TI
TSEX
EXEC
ELPRD
EXEC
Zel
2IX,1
TS14,1
¥-241
NTI_RMY
251
TS13
TSFX
READP
}MF
ADXDUT
DEXIT
S10
ip3
CSICNH
3K 4

n2?
FX33+1
21ZL1D

12/718/70 PAGE

RESET TM

SUBR TO GN TN FXEC,

ELPR AND CNMPT
LENGTH 0OF VECTOR
RIX

LENGTH 0OF PRI

TEST FOR EXIT
FRNAM HOLD

TO READ NUT
EXIT

57



70
71
T4
72
72
73
73
74

T4
75
75
76
TA
77
77
7N
70
71
71
7?7
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71

23
2?2
23
22
23
22
27
2?2

23
22
23
22
23
2?7
23
24
25
24
25
24
25
24
25
24
25
24
25
24
25
24
25
26
27
26
27

FLIGHT

3621
2622
3623
36724
2/75
3626
2/27
3630

3631
3632
3633
3634
2635
3636
3637
3640
3641

3642

3643
3644
3645
3645
3647
3650
3651
3657
3653
3654
1455
3656
3657
3660
3641
3662
3663

PROGRAM g——|. M AGS FPB S03 4039

46
20
10
30
24
10
40
30

30
10
30
10
30
10
40
72
20
24
10
10
30
50
20
26
56
22
10
42
20
22
Hh
20
06
1n
04

DO DIO2D22D

O 30000 3~ 0D Drer=0 0002200000302

3630
05245
0371
o172
N2
N4gn2
302
n3Ing

0nsn
0n12
GLLS!

nn13
nns?
nn14
6067
6761

0203
0347
0402
0314
nN423
nnny
0430
no3n
nnn1
0427
nN423
3647
nNg1n
5000
21773
0414
4n22
0NN

0173

2111.
2112.
2113.
2114,
2115,
2116,
2117,
2118,
2119.
2120,
2121
2122.
2123,
2124,
2125.
2126,
2127,
212R,
2129,
2130,
2131.
2132.
2133,
2134,
2135,
211356,
?2137.
2128,
2139,
2140,
2141,
2142,
2143,
2144,
2145,
2“""60
2147,

EX35

FX32PP
*
*

CSICDH

CSI

LM ABQRY ELECTRONICS ASSEMALY

TMI
CLA
STN
CLY
S8
STO
TRA
Gl ¥

cL?
STN
GLZ
STD
CLZ
STN
TRA
TSN
CLA
L]
STN
ST?
= Y 4
AXT
T1LA
MPR
ALS
AD7Z
ST
TIX
cLA
®ANDD
TMI
CLA
MPY
STD
nyp

£X33PP
2¢11
VF

3]

5J
21NENA
N7

4J

12/18/70 PAGE 58

GO TOD STYEERING

RESTNRE SAVED QUANTITIES FOR T/B COMPUTATIONS

IN HARD MEMORY
VEeX
TS12
VeY
TS13
Va7
TS14
TX36+1
FXEC
RY

RF
NELH
DELRP
R=NNT
241
VIXsel
12X 41
1
EDOT
RENONT
¥=5,1
S10
5R3
S.OH
o146
IPING
TS1
AF

LITTLF DELTA R AT 273

REDOT = 112 DOT VT 813

S10 = 2

A=3/4{P1)(S16) AT BR6



¥ FLIGHT PROGRAM 8--t 4 AGS FP8 S03 4039 12/18/70 PAGE 85
* LM A3NRT ELECTROMICS ASSEMBLY

T2 26 2RK4 26 D D&L&0D? 2148, MPR DELH

T2 271 3665 10 0 0002 2149, STO TS? A(DFLH/ AF) BR6

T3 26 365656 20 0 00O 2180, CLA TS1

73 27 3667 26 0 5033 2151. MPR 1R1

T4 26 3670 10 0 NN0DS 2152, STN TS5 A AT BT

74 27 3KT1 20 D N2TR 2153, CLA 1J

765 26 3KT2 24 0 N3T3 2154, Suys TIS

75 27 3AT2 56 0 0003 2155, ALS 3

T6 26 RTL& 2K 0 0ONTT ?2156. MPR NFE NF{1J-T1G) AT Bs

76 27 3675 22 N NNN2 2157. AD)D TS?2

TT 26 3676 26 0 5000 2158%. MPR 583 =1,5B81 3/2{NEY(10-T1G)+
2157, ] 3/2(A)I(DFLH/AF)

T7T 27 3677 24 0 nNNNs 2160, SUB TS5

70 30 3700 22 N DADS ?2161. ADD 24

70 31 3701 10 0 0007 2162, STN : 0 B AT R7

71 30 3702 20 0 D&77 2163, cLA RADNDT

71 31 2TN3 24 D 0423 2164, SyAa RFENAOT

72 30 3704 06 0 401D 2165, Mpy 184

72 21 3705 N4 D 0NLA3 2165, nvp V4A 4(PADOT-RENNT)/VHA B5

73 30 2706 24 0O 0NN0D? 2167. Sus 752

73 31 3707 10 O 001D 2148, ST2 TS10

T4 20 2710 20 0 0303 7169, CLA THETAF

74 31 3711 54 0 N0N3 2170, L2S E}

75 3an 3712 2?2 0 0010 2171, ANDD TS10

5 31 3713 06 0O 5032 2172, MpYy 1R1 RCL, = L AT 37

T6 20 3714 04 D 0OO0O7T 2173. e TS7 cC/8 RO

76 31 3715 10 0 nC1l1 2174, STN TS11

77 30 3716 26 0O 0173 2175. MpR AE

77 21 2717 10 N N&n? 2176, ST DELH DELH R23

032 27200 20 0 O011 2177. . TS11 C/B = DFLH/AE RO

79 33 3721 26 0 0001 2178, MPR TS1 A{NDELH/ AE) Bé

71 32 3722 22 0 0092 2179, ADD TS?2

71 33 3723 10 O 0001 2180. 570 TS1

72 32 3724 20 0 0576 2181, CLA P1

12 33 372% 726 0O 0416 2182. MDR S1&

T3 32 AT726 24 0 0001 21813, Su3 TS1

73 13 3727 N6 0 TT01 2184, MpY 1R3 TN R9



74
74
s
&7
76
76
by er J
77
70
70
71
71
72
T2
73
73
74
T4
75
75
76
16
77
77
g
79
71
s |
72
72
73
T3
74
74
75
75
74

32
33
32
33
32
33
a2
33
EL]
35
34
a5
24
a5
34
.4
24
a5
24
25
34
315
34
s
36
37
26
27
36
LN
16
37
3hA
i 4
36
5
36

FLIGHT PRNGRAM 8——LM AGS FPR S03 4039

3730
3731
3732
31733
21734
3735
3734
3737
1740
3741
3742
3743
3744
3745
3746
3747
2750
3751
3752
2753
1754
3755
1756
1757
3760
3761
3762
3763
3764
3745
2766
3767
3770
3771
3772
3773
3774

na
10
20
10
20
2?7
26
722
10
20
24
22
NG
54
04
14
N4
72
24
10
72
20
24
10
19
20
60
46
20
10
20
10
72
10
40
3n
22

LM

DVDOODVOLVDIIVDDDODLOD2O0DIDDLODUODDULULIODDODOODOLDODODAOD

ARNRT FLECTRNNICS ASSEMBLY

(ol &4 2185, ave
N372 2186, ST
0477 2187. CLA
N4 2188, STH
N314 2189, COH? CLA
04072 2190, ADD
4124 2191, MPR
n173 2192, ADD
0177 21913, CNH3 STD
0177 2194, CLA
0347 2195. Sus
0177 2196, ADD
0636 2197. Mpy
nno01 2198, LRS
0347 2109, Dye
4007 2200, LD2
0177 2201, pyo
7122 2202, TS0
0463 22013, SuU3
0450 2204, STD
6261 2205. 753
na77 2206, CLA
N4 23 2207, sus
N4572 2208, STN
nnNos 2209, STN
0410 2210, =LA
none 2211. COM
3075 2212. T™I
0450 2213, LA
nong 2214, s§TN
0270 2215, cLA
nN0k 22154, STN
6737 27217 TSO
nN37TH 221R. 5%
6136 2219. TRA
0372 2220, CDH LL?
N373 2221. ADD

NE
TAD
2ADNNT
2EDNT
DELRP
JELH
M1R1
Az

AL

AL

RF

AL
7K1

1

2F
ZERD
AL
SORTE
VHA
781
EXEC
2ADOT
ENAT
2343
TS4+1
S10

XxXnv
2911
TS 4
VYo
TS4+?
NPVYMAG
V35
GDLAW
TAD
TI15

12718770 PAGE 50

LITTLE DELTA R

-.5R0 = -131

CALCULATE 2831

28J1 = VHF - VHA



756
77

77

oo
eo
N1
N1
02
n2
n3
N3

04
N4
ns
05
NG
na
o7
07

nn
no

N1
01
na2
02
n=2
032

37
34

AT

40
41
40
41
49
41
40
41

an
41
40
41
4n
4
40
41

47
43

42
43
42
43
42
43

FLIGHT PROGRAM 8--L ¥ AGS FPR S03 4039 12718770 PAGE
LM ABORT ELECTRONICS ASSFEMALY

3775 10 O 0373 2222 ST TIG TIG = TIG + TAD
3776 40 0 3734 2223. TRA CDH2
2224, % SEF RFAR OF LISTING FOR CHECKSUM
2225, * START JF HARDWIREDN MEMIRY
2724, * CONSTANTS
2227. *
3777 CHFCKSUM RPANGFE 1005-3776
4000 2228, aRSG 4300
4000  00N007 2229. 817 DECT T.817 CONSTANTS FOR NORMALIZE
4001 000006 2230, 6B17 NFEC 6£.B17
4002 0O0DONS 22%1. 5817 DEC 5.817
4002 000O0D04 27232. 4R17 DECZ 4.817
4004 000NO3 22313, 3817 DES 3.8B17
4005 000002 2234, 2817 NEZ 2.817
400/ DDONN1 2235, 1817 PEC 1.817
4007 000DDCD 2236, ZERD DEZ N
4065 2237, 2813 EQU 132
7512 2238, 583 Fay 12B4
5000 2239, 6R13 FQu 1284
4010 020000 7240, 184 DEZ 1.84
4011 010000 2241, 1B5 NEZ 1.B5
4012 004000 2242, 186 BEC 1.R6
4013 0Nd40N0 2243, 189 DET 1.89
4014 000100 22464, 1811 DELC 1.811
4015 00NN40 2745, 1812 NEC 1.812
4016 nNOno20 2246, 18132 DED 1.813
4017 000010 27247, 1R14 DEZ 1.814
4n17 2748, 8317 EQU 1814
4020 252525 2249, SIXTH NCT 252825
4021 311040 2250, 2PIR3 DEC £«283185383
L0721 27251, 1K2% EQU 22183
4022 113314 2252, 3PID4 DEC 7.3561945R3
4023 062210 2253. pPID? DEZ 1.57079A3383
4024 031104 2254, PID4 DEC +« 79539816R3
40285  TT74761 2?7255, K173 DEZ -.18488F-3B-5
4026 042027 2256, K172 BES «83119E-28-4

4n27 525261 2257 K171 DEZ -« 1666555482

&1



Na4

na
ns
ns
ne
N5
n7
ny
0o
no
n1
01
02
n?
n2

032
N4
04
0%
0%
0
neg
07
D7
no
0o
N1

n1

ny

42

43
42
43
L)
43
42
43
44
45
44
45
TAA
45
44

45
4a
45
44
45
44
45
44
45
4b
47
46
47
LA

FLIGHT PRNGRAM B--L™M AGS FPS8 S03 4039

4030

4031
4032
4N33
4034
4035
40736
4N37
4040
4041
40472
LN43
L0044
4045
LN4 A

4047
ansn
4051
4052
4053
4054
4055
4054
4057
4060
4061
4067
40672
4064

377777

4030

560111
112712
726707
0777445

54

0

poon

£00000
402001
nononal
009012
303240

40
40
66
20

T8
64
10
A4
10
A
10
54
10
54
10
64
10
64

N
0
0
0

DONDODOIAODDDODDOD

L4 TS
6246
6100
4000
7002
4036
Lnes
5033

4080
2001
n107
2002
D117
NNa
ni12
6010
nNasg
enNNp
n3ass
6004
N356
AN20

27258,
2259,
??6”.
2261.
2262,
2263,
2264,
2265.
2267,
2768,
2269,
227N.
7271 .
2272,
2273,
2274,
2275,
297,
2277.
2278,
2279.
2280.
7281,
2287,
2783,
2284,
2285,
2784,
2297,
rFLER
22R9,
2290,
2791,
2292,
2293,
2294,

K170
PMAX
K183
K182
K181
K180
SHDUM
MS
NMA X
49R17
10817
BCOL
TRNSFR
BACK
TMOUT
CLAFR
CLATEN
TRACNM
STOCOM
DUMCL A
%

b

%
NELAY

LM ASORT ELECTRAONICS ASSEMALY

12718470 PAGE
ncy 3TTT7TT 18N
EQU K170
DEC -.03899298-3
NEZ «14627668~-1
DEC -=321181981
DEL . 999215B82
LRS 0
ocT 470000
ncTY 470001
DEC 49.817
DEC 12.817
DEC 100000.817
TRA ERNUT FXIT FROM ATT FRROR (COMPS
TRA RETURN
nuT 6100
CLA 4000
EQU STCN? CLA 7,1
EOU MS LONKS LIKF TRA 0
=au 1B? LODKS LIKE ST 0
£QU 131 LNDOKS LIKE CLA D
20 MILLISECOND COMPUTATIONS
nLy *+]
IND 2001 INPUT PGNS ANGLFS
STD THED
TNP 2302
5TD b4t P
TAP 2004
STN psIp
ITNP 6010 INPUT GYRN DATA
STD NAX
IND 6302
STD DAY
NP 5004
5TH JAZ
NP 6320 INPUT ACCELEPOMETER DATA

62



2?2
03
3
04

04
05

05
0%
06
n7
n7
nn
nn
N1
01
02
02
03

03
N4
N4
0y
05
Nsk
N6
07
07
a0
(}-"\
N1
01
ne
n2
n3
n2

L7
46
47
46
47
46

47
L6
&7
4t
&7
50
51
50
51
&N
51
50

51
50N
51
50
51
50
51
50
51
52
53
52
53
52
53
52
53

FLIGHT PRNGRAM R——LM AGS FP8 SO3 4039
AZNRT FLECTROMICS ASSEMBLY

4065
4066
4067
4070
4071
4072

4073
4074
4075
4075
4077
4100
4101
4102
4103
4104
4105
4106

4107
4110
4111
4117
41132
4114
4115
4116
4117
4120
4121
4122
4123
4124
4125
4126
4127

10
64
10
Al
10
40

50
30
10
30
24
56
26
56
22
10
472
40

50
44
10
24
56
10
26
22
32
1in
22
54
56
10
56
60
37

LM

SO0

e I e e B e e T B

— Y D D D D D e gt et ek et (D)D) e (D e

0000
6040
neol
6100
noonz
1015

nnnz
0360
0n74
noono
7507
cnnl
053¢
0001
0540
0350
4074
1716

onnz
4111
0354
7507
nnni
N3Ka
n550
n544
0510
0510
4010
0N1s
oon7T
nNneG
onoy
nnon

0510

2295,
2206.
2297
2798,
2299,
2301.
2302.
2303,
2304,
2305,
2306,
2307
2308,
2309.
2310,
23114
23172,
2213,
2314.
2315.
2316.
2217,
2312.
2319.
232N,
23?71.
?%?_?.
2323,
2324,
2325,
2324,
2327,
2378.
2229,
2330
2331.

182

GYCOM

M1B1

STND
I NP
STN
TNP
STA
TRA
PROCESS
AXT
cL?
STOD
cL?
S8
ALS
MDD
ALS
ADD
STN
TIX
TRA
PROCESS
AXT
TV
o
su3
ALS
ST
MpD
AD)
AD7?
STN
AD)
LRS
ALS
STN
ALS
COM
AD?

TSO
6240
TS1
6100
TS2
FXIT1

12718770 PAGE 673

VALUE USED AS CONSTANT

ACCELERDOMETER INPUTS

291

NV Xl
VXML, 1
TS0D,1
17

1

1K18,1

1

1¥K19,1
DV X,41
JVS,1
=XT1T?
SYRO INPUTS
2yl

41
NDAX 1
1<7

1

DAX,1
1K3,1
1K1,1
DAXREM,1
NAXREM,]
134

1%

-

TSA

;

DAXREM, 1}

SAVE PREVIDUS VALUE

11

SCALE FACTNR
SCALF AT 1

BTAS COMPENSATION
AT 1

TD MODE CHECK.

RESET

RADIAMS AT -4

SCALE FACTNR CNMP
AT -13

ROUND
TD +1
TN -6y DUANTIZED AT =14

SAVE REMATINDER
INSTRUCTION LNNKS LIKF -181



D&
D4
05
05
DA
né
07
n7
0o
no
nl
01
02
n2

03
n2
04
04
ns
OF\
né
06
n7
07
00
00
01
N1
nz
0?2
03
n2
né&
04
ns
ns

52
53
52
53
52
53
52
53
54
55
54
55
54
55

54
55
54
5%
54
&5
54
5!:
c4
£q
56
57
54
57
56
57
56
5T
56
&7
56
57

FLIGHT PROGRAM f——| M AGS FP8 SNO3 403°

LM ABORT FLECTONNICS ASSEMALY

4130 10 1 05810 2332, STN
4131 30 0 00054 2333, cL?
4132 32 1 N354 2334, AD7
4133 22 1 0530 2335, ANDD
4134 10 1 084 2336, STO
4135 56 0 NDNN3 2337, =ALS
4135 10 1 0010 2338, 5T
4137 62 0 0000 2339, *ABS
4140 22 0 4012 2340, *ADN
4141 42 1 4111 2341, TIX
4142 40 0 1017 2342, EX3 TRA
4143 44 0 4405 2343, TNy
4144 30 D 0657 2344, oL
4145 46 0 4273 2345, TMI
2346, ¥* COMPYTE
4146 20 0O 0010 2347, cocc cLA
4147 N6 O D011 2348, MPY
4150 54 0 000 2349, LRS
4151 72 9 1007 2350. TS50
4152 22 N 0012 2351. ADD
4153 10 0 0001 2357, STO
4154 20 0 001N 23583, =LA
4155 06 D D012 2354, MpYy
4156 54 0 000N1 2355, LRS
418587 72 0 1002 2356, TS0
4160 34 0 0l4n 2357, Suz
4161 10 0 0007 2358, ST
4157 24 0 0011 2359, SuU3
4163 10 N 0ON0D2 2360, STN
4164 20 0 ON]11 2361, L N
4165 2A 0 0011 2362. MpPR
4166 54 0 0001 2363, LRS
4167 10 O 0133 2344, ST
4170 20 0 0012 2365, CLA
4171 26 0 0012 2366, MPR
4172 S4 0 NA01 2367, LRS
4173 22 0 01133 2148, ADD

12718/70 PAGE

DAXREM, 1
TSk

NDAX,1

IAXA, 1

I'&!U(,'l "El

3 o -9
TS10,1

135
3YCOM,1
FXIT3
4er

4R F

LRI
DIRECTION CNSINE CHAMGE

TS1N NAX AT -6 NR -9
TS11 DAY

1 1/2DAX{ DAY}
RND
TS12
TS1
TS10
TS12
1 1/2NDAXINDAT)
RND

F13

TS7

TS11

7§82

TS11

TS11

1

7518

TS12

T512

1 1/?DAZ(DA7Y AT =12 0R
TSR

TEST FOR POSSIBLE OVERFL

AT =12 NR =18

DAz

AT =12 0OR -18

-18



06
e
n7
07
1n
1in
11
11
12
12
13
1'-'!
14
14
15
15
16
16
17
17
10
10
11
11
12
12
13
13
14
14
15
15
16
16
17
17
12

54
57
56
57
4n
41
40
41
40
41
40
41
4n
41
4n
41
40
41
40
41
42
43
47
43
42
L2
42
43
4?2
43
4?2
43
42
43
47
43
4z

FLIGHT PROGRAM 8-—| Y4 AGS FP8 S0N3 40392

4174
4175
4176
4177
4200
4201
42072
4203
4204
4208
4206
4207
4210
4211
4212
42132
4214
4215
4214
4217
4220
4221
4222
4223
LD74
4225
4226
4227
4230
4231
4237
4232
4224
4235
4235
4237
L24N

i
60
32
10
an
27
10
20
06
54
72
24
1n
20
26
54
32
72
40
32
10
40
50
20
26
32
10
20
26
32
10
20
26
32
10
20
26

L

bt () et f ek () et s ekt ) Pt pd e (D= D DD (DD ODDD DO OODOD DO D0OD

ABOPT ELECTRONICS ASSEMBLY

1no2 2340, TS0
0000 2370 M
0144 2371. AD7Z
nnn3 2372, STN
0nonz 23713, cl?
N1 2374, ADD
nOnG 2375, ST
no11 2376, CLA
an1?2 2377 MpYy
nonl 23718, LRS
1002 2379, TSQ
nni1o 2380, SU3
0nns 2281, STN
0010 2382, LA
001N 23813, MPR
nnoj 2384, LRS
n1132 2385, ADZ
1no? 2386, TSQ
nnon ?3R7., LOM
0145 2388, AD7
NONE 2389, STD
1020 2390, FX4 TRA
nnn2 21391, AXT
nno 2392, DICNS LA
0140 23913, MPR
0150 2394, AD7
n1S50 2395, STN
0non2 27306, CLA
N1 32 2397, vpe
nlisn 23aq, ADZ
nN1sn 2300, ST
nN03 2400, CLA
0130 2401, MPR
n150 2402, AD7
n1sn 2403, STH
nnng 2404, CLA
n12n 24085, MPR

RAD

Bl
1S3
TS7
TS 1l
TS4
TS11
TS12
1
RN
TS10
185
TS10
TS10
1
TS8
RND

E3

TS6
FXITS
241
TS1
A21,1
DAl1l,1
NA11,1
TS?
A31,1
JAL1,1
J411,.1
TE3
All,l
NnAll,1
nNall,l
TS4
Al11,1

12718770 PAGE 65

NOPMALTTY CONSTRAINT

1/2DAY(DAZ) AT =12 OR -18

1/2DAXIDAYY AT =12 NR =112

COMPUTE FQUATIONS

1
-5 NR -8
-5 OR -3
-5 MR -8
ROW 3



* FLIGHT PRNGRAM 8-=LM AGS FP8 S03 4039 12718770 PAGE 656
* L% ARORY FLECTRONICS ASSEMBLY

17 &5 4241 32 1 0154 7406, AD?7 DA31,1
11 44 4242 10 1 0154 2407 ST DA31,1
11 45 4243 20 0 D005 2408, CLA 1SS
12 44 4244 26 1 0140 2409. MPR A21,1
12 45 4245 32 1 0154 2410, ADZ DA21,1
13 44 4246 10 1 D154 2411. STNn N4a31,1
13 45 4247 20 0 0NNé 2412. LA TSAh
14 44 4250 26 1 0134 2413. MPR A31,1
14 45 4251 372 1 0154 2414, ADZ DA31,1
15 44 4252 10 1 0154 2415, ST0 DA31,1
15 45 4783 42 1 47223 2416, TIX NPICNS,1
2417, i INTESRATZE DIRECTIDON COSINES
16 44 4254 50 1 0ON06 2418 AXT 61
16 45 4255 20 0 0553 2419, INTAS CLA HRF
17 &4 4256 46 0 4431 2420, ™I 4RI NT -5 DR -8 TESY
17 45 4257 20 1 0150 2421, cLA JAlLl,1
10 46 4260 272 0 4013 2422. RND1 ADD 189 ROUND
10 47 4261 54 O 0011 2423, SHFT1 LRS Q T 1
11 46 4262 10 0 0001 24724, 518 TS1
11 47 4263 56 0 0011 2425, ALS 9
12 46 4264 60 0 NN0O0 2426, CNM
12 47 42565 32 1 0150 2427, AD7 NAll,1
13 46 4266 10 1 0150 2428, STn NAlls1l SAVE REMAJIMNDER,
13 47 4247 30 1 0130 2429, L7 All,l
14 46 427C 32 0 0001 72430, ADZ TS1
14 47 4271 10 1 0130 2431, STO Al1l,1
158 46 4272 42 1 4255 2422, L & INTAS,1
15 47 4273 72 0 1021 2433, TS0 EXITS DOWNL INK TNPUT
16 46 4274 T2 0 1022 2434, TS0 EXITh TELEMETRY QUTPUT
24135, 3 COMPUTE 2OW 2
16 47 4275 20 0 013] 2436. CNA21 CLA Al2
17 46 4276 26 0 0136 2437, MPR A33 2
17 47 4277 10 Q 0001 2438, ST TS1
10 50 4300 20 0O 0132 2439, CLA 413
10 51 4301 26 0 D135 2440, MPR A32
11 50 4302 34 0 0001 2441 . su7 TS1
11 51 4303 56 N 00201 2642, ALS 1 TN 1



12
12
13
13
14
14
1%
15
16
16
17
17
19
10
11
11
12
12

13
13
14
14
15
186
15
15
17
17
10
10
11

11
12
1?
13
13

50
51
50
51
50
51
&0
51
50
51
50
51
52
53
52
53
5e
53

52
53
52
=3
52
53
52
53
£2
53
54
55
54
55
54
55
B4
55

FLIGHT PRNOGRAM 8——=| M AGS FPR SN3 4039
ARNRT ELECTRONICS ASSEMBLY

LM
4304 10 0
4305 20 0
4306 26 0
4307 10 0
4310 20 0O
4311 26 0
4312 34 0
4313 56 0
4314 10 0
4315 20 0
4316 26 0
4317 10 0
4320 20 0
4321 26 0
4322 34 0
4323 56 0
4324 10 O
4325 40 0
41226 50 1
4327 20 1
4330 26 0
4331 10 0
4332 20 1
#3372 26 N
4334 372 0
4335 10 0
4336 20
4337 26 0
4340 32 0
4341 22 0
4342 54 0
4343 32 1
434864 10 1
4345 42
LALE 72 N
4347 T2 0

0140
0132
0134
onol
0130
N13é6
000l
cool
0141
0130
0135
0001
0131
0134
nnol
0001
0142
1024

0002
n13n
0350
nnot
0140
n351

no01
00Nl
0124
0352
nnni

4014
nons
0120
n120
4327
1021
1022

2443,
2464,
2445,
2446,
2447,
2448,
2449,
2450
2451,
2452,
2453,
24584,
2455,
2456,
2457,
2458,
2459,
2460,
2461.
2462,
2463,
2464,
2465,
24Kk,
2467,
2468,
2469,
2470,
2472,
2472,
2474,
2475,
24Tha
2477,
2478,
247G,

EX8

NYINT

STN A?21
CLA Al
MPR A31
§TN TS1
CLA Al
MpQ A33
Su? TS1
ALS 1

ST? AZ22
CLA All
MpR A3 ?
STN TS1
CLA Al?
MPR A31
Suz TS1
ALS 1

STN A?3
TRA EXITR
VELPCITY RESOLUTION
AXT 241
CLA All,!
vyoR DVX
STN TS1
TLA A21,1
MDD vy
ANz TS1
STN TS1
CLA AZ21,1
MpR V2
AD7 TS1
ADD 1R13
LRS 5

AN7 DVSX,1l
STN NVSX.1
TIX DVINT+1,1
TS0 =X1T5
TSN FXITH

127187790 PAGF 6T

A21

A22

A?23,DIR CNS JPDATE COMVPLETE

RESOLVE BODY DVS TN
INERTIAL FRAME AND
ACCUMULATE.

2

;I
ROUND
T

DOWNLINK INPUT
TELFMETRY NUTPUT



14
14
15
15
16

164
17
17
10
10
11
11
12
12
12
13
14
14
15

15
16
16
17
17
20
20
21
21
2?2

54
55
54
558
54

55
54
58
56
57
56
57
54
57
56
5T
56
57
56

57
54
57
56
57
40
41
4.0
41
4n

FLIGHT PRNOGRAM

4350
4351
4352
43572
4354

4355
4356
4357
436C
4361
43R/7
4363
4364
4365
4366
4367
4370
4371
4372

43732
4374
4375
4376
4377
L4400
4401
4402
4403
4404

a0
46
20
10
40

b4
10
22
60
10
20
46
20
56
46
30
20
10
40

50
30
5¢
10
42
20
10
20
10
an

QDOoOOO 0O

S oD DOCOIDDOLTO

fo T T TS T T T ]

0573
n063
4036
05873
1025

2020
N401
4004
nnoo
0533
0574
1026
ngn1
NNNA
1024
0604
4036
0574
1027

0Nne
0150
nnn2
0150
4374
4260
10032
4261
1004
4146

24830,
2481,
2483.
2484,
24R6,
2487,
248R.
2489,
2490,
2491.
7692,
2493,
2494,
2485,
2496,
2497,
2499,
2499,
2500.
2501,
2502.
2503,
2504,
250%.
2506.
2507
2508,
2509,
2510,
2911
?5!2‘
2513,
2514,
?2515.
2516

*®

FXQ

# 3 3

LRI

a--L M AGS FPS8 S03 4039
LM ABOPT ELECTRINICS ASSEMBLY

ELZ
TMI
CLA
STN
TRA

FLAGI
BRANCH
MS
FLAG1
EXITO

12/718/70 PAGE

- IS SUID/NAV CYCLF.

HARDWIED 40 MS COMPUTATINNS

JISCRETE INPUT AND STASING

TNP NMISCLT
STD JISC1C
ADY 1817
COM

STD DESEL
CLA DEL?
T™Y EXITIO
CLA 2ISC1C
*AL S 3

TMI FXIT1O
o B DEL?1
CLA MS

STN DEL2
TRA EXITLL
DIRFCTION

AXT 591
LY DA11,1
ALS 3

STD NA11,1
TIX *”311
CLA RANND1
STN RND+1
CLA SHFT1
ST?D AINDE?
TRA chCe

COSINE LNGIC

RECOGMNITINON COMPS.
INPUT DISCRFTF WD 1
NRTATM TWNS CNMp NF
TEST FNR STAGING
- IS STAGED.

TEST FDOR ASCENT FNG

- IS DFF.
PESET LUNAR SU?FACE

SET STAGED FLAG

REMAINDERS
TN -8

TNPUT

N

FLAG

58

WD



22
23
23

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

24
25
25
726
25
27

27
20
22
21
21
22
22
23

41
40
41
40
41
40
41
40
41
4n
41
4?
43
47
43
42
42
42
43
42

43
42
43
4
43
4

473
44
45
4t
45
44
45
44

FLIGHT PRNGPAM

L™
4405 20 0
4406 46 0
4407 20 0
4410 10 0
4411 20 0
44172 10 0
44173 10 0
4414 50 1
4415 10 1
4416 54 N
4417 10 1
4420 42
4421 50 1
4422 201
4423 10 1
4424 30 1
4425 54 0
L6 101
4427 42 1
44630 40 0
4431 20 1
4632 22 0
4433 54 0
4434 10 0
4435 56 0
4473¢ 40 0
4437 20 0
4440 46 0
4441 20 0
4442 10 D
4443 50 1
44464 20 1
L4445 10 1
Gt 42 1

8--14 AGS FPA8 503 4039

ABNRT ELFCTRNONICS ASSEMBLY

n5572
4421
447372
1n03
44373
1004
0553
onna
nis0n
nonns
n1s50
4415
nooz
N3s4
o010
0144
non3
Nl144
44272
4146

n1sn
4015
alatals!
onnl
nnonea
L2A4

N5 75
4450
4036
N8 7%
nonek
0130
01460
INARA

2517
2518.
2519.
2520.
2521.
2523,
2524,
2525,
2526
2527,
2528,
2529,
2531,
2532.
2533,
2534,
25135,
2536,
2537.
2538,
?2539.
2540,
2541,
7542,
2543,
2544,
2545,
2R4A,
2547,
2548,
2549,
2550.
2551,
25524
2553,

HRC

HRIC 1

HR INT
RND?
SHFT?2

AHF

LA
TMI
CLA
ST
TLA
ST
ST
AXT
cLY
LRS
ST
TIX
AXT
LA
STD
cL?
LRS
ST
TIX
TRA

CLA
ADN
L2s
STO
ALS
TRA

CLA
T™MI
cLaA
STN
AXT
cLa
ST2
TIX

42F
4R 1
AIND?
RND4+1
SHFT?2
AIND+?
4RE
b1
JA11,1
K
NAl11l,1
*¥-3,1
241
DAX L1
TS10,41
1,1

2

1,1
*=-5,1
onec

NAl1l,1
1R12

5

751

&
[MTASH+7

ATTITUDE HOLDG (4D
DELS

A4E1

M

NELS

5,1

a11,1

A11D,1

*=241

12718770 PAGE 69

SET UP FNR HIGH RATE

™M -5
AT -6
T =5
ROUND
T0 1
MS)

ATTITUDE HOLD ENTRY

IF MINUS - DRIVE TO REF CNSINES
FIRST CYCLE IN

ATTITUDFE HOLD

SFT DESIREN ATTITINE



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

25
26

256
27
27
2n
20
21
21
22
22
23
23
24
24

45
A
45
44
45
44
45
44
45
46
47
4k
47
46
L7
S
47
(A
47
46
47
46

47
46
47
50
51
50
51

50
51
50
51
50
51

FLIGHT PRNGRAM R——| M AGS

4447
4450
4451
4452
4453
4454
4455
4456
4457
4460
4461
4462
L4k
4464
LA
4466
H4AT
4470
4471
4472
G673
4474

4475
H4ThH
4477
4500
4501
45072
45013
4504
4508
4506
4507
4510
4511

72
14
12
50
20
26
60
32
10
42
50
20
26
32
10
20
26
60
32
10
4?2
40

40
50
an
14
46
40
12
62
24
46
20
40
2?2

Dot DD Ot DO == =D DD == DD O

DD OO D DO O k=D

1030
4ng?
0023
0002
n164
n14n
nnnon
0070
no70
4453
nno?
n160
n140
0072
0nT?2
0160
0134
nnon
0071
nnT1
Lo6D
nn23

1n31
n002
npTo
4LN3RAK
45073
4504
nnTon
nnon
N6HG
4511
4anin
4513
Nh66

2564.
?555.
255h.
2557,
2558,
2559,
2560,
?qf‘l.
2562.
2563,
2564,
2565,
2566,
2567,
2568,
2569,
P570.
2571,
2572,
2573,
2574,
2575,
2576,
2577.
2578,
2579,
2580,
2581,
2582,
25873,
2594,
2585,
2586,
2587.
2588,
2509,
25090,

FPa S03 4039
LM ARNRT ELECTRONICS ASSEMBLY

AHE1
ATTERR

EYEZ

%
*
FROUT

TS2
LDn
STQ
AXT
CLA
MPR
M
AD7
sSTn
TIX
AXT
CLA
MpR
AD7
STH
SLk
vype
~ M
ADZ
STH
TIX
TRA

LIMIT AND NUTPUT ATTITUDE

TRA
AXT
ELT
LD0
TV]
TRA
ST9
ARS
Su3
™I
cLA
TRA
ADD

EXITL2
TRNSFR
SREX
2451
A31D,1
821,1

EX

FX
*¥-5,1
241
All1D,1
A21,1
EE

EZ
AL1D,1
A31,1

EY

b
k=0,1
SREX

EXTT13
241
FXq1
MS

42
42
EXgl

K21
42
PMAX
43
4K?21

12/718/70 PAGE

T ACQUISITINN RFSET,

TRA ERNUT INTO 3

ENTFR HERE FROM CALIBRATE
COMPUTE EX

1+1=42

+2
COMPUTE EY AND F?

1+1=+2

1+1=%+?

FRRNORS

+?
LESS THAN MAX
SET MAX NUTPUT

70



* FLIGHT PRNGRAM A——L M AGS FP8 S03 4039 12718/70 PAGE 71
* LM A3NRT ELECTRONICS ASSEMBLY

25 B0 4812 04 0 0KAA 2591. nvp 4K21 SCALF FACTNR
2% Bt &513 32 1 2070 2592, AD7Z TXel
26 50 4514 10 1 0OTO 2593, 5TN EXsl
26 51 4515 42 1 4477 2594, TIX ERAUT+2,1
27 50 4516 66 0 600] 2595, ourT =xN AT D
27 51 4817 20 0 on7l 2596. CLA FyY
20 52 4520 66 0 617N2 2597. quT EYn AT N
20 53 45?21 20 0 0072 2598, CLA £7
21 52 4522 66 0 K004 2599, ayT FZN AT 0
21 53 4523 40 0 1032 2600, TRA EXIT14
26N1. %
2602, * RENDEZVDUS STEERING
22 K2 4%24 30 0 0875 2603, RST ) I YELS CLEAR ATT HLD 1ST CYCLE FLAG
22 53 4525 50 1 nn02 2604, AXT 291
23 52 4526 20 1 0374 2KN5. cLA AY1RBD,1
22 583 4527 10 1 92160 2606, 570 AllD,1
246 52 4520 42 1 4576 2607. TIX *=2,1
24 53 4531 20 0 4043 2608, ZLA TRNSFR TRA ERDOUT INTA SREX
25 K2 4832 10 0 nNpN23 2609, STD S2AFX
25 53 4533 40 N 4461 2610, TRA FYFZ
2611, *
2612, * LUNAR ALIGMN CNOMPS
26 52 4%34 20 0 0134 2613, LUNAL  TLA A3l
26 53 48535 26 0 0134 2614, MPR A3l
7 82 4536 60 0 0NOO 2615, c0Om
27 53 4537 22 0 40465 2616, ADD 182
20 54 4540 T2 0 7123 ?2617. TSQ SARTE
20 55 4541 10 0 0001 ?2618. ST TS1
21 54 4542 20 10 0047 ?A19. CLA SIDELL COMPUTE CNS DEL A
21 55 4542 26 O D547 2620, Mpa NMDEL
22 54 4544 22 0 0053 26214 AD)D CONELL
2?2 BS 4845 06 0 NDON1 2622. MPY st A32D AT ?
23 54 4546 57 0 onol 2623, LLS 1
23 B85 4547 26 0 0141 2624, MpR A22
24 54 4550 10 0 N0Nn2 2425, STN TS?
24 5% 4551 20 0 0053 2626, TLA CODELL COMPUTE STIN DEL A
25 B4 48552 26 N N547 2627, MPR DNEL



25
26
26
27
27
20
29
21

21

22
22
23
23
24
24
25
25
26
25
27
27
30
0
31

31

32
32
33
33
34
34
35
35
36
16
e
a7

b b
54
55
54
%
56
o
56
57
56
57
5h
a7
54
57
56
57
56
57
o la)
57
40
41
40
41
40
41
40
4]
4n
41
40
41
40
41
4N
41

FLIGHT PROGRAM 8--LM AGS FPR S03 4039
ARBNRT FLFCTRAMICS ASSEMBLY

45517
4554
4555
L R/REA
4557
4560
4561
4567
4563
4544
4565
4564
4567
4570
4571
4572
45732
L4574
4575
4576
4577
4600
44601
4602
46073
4604
4605
4606
4607
4A10
4611
4512
4A172
4614
4615
LA A
LAY T

A0
2?2
06
52
26
32
10
20
26
32
14
04
10
20
14
na
10
20
22
06
52
34
10
20
22
06
52
10
20
14
04
34
10
50
20
62
54

LM

DOoORHODDO0O0ODDCOOOOINIIDODDODOIDIDIOIODIDIDODDOO0ODIOOO0DD

nnneo
0047
nonl

oNnl
0142
nnez
nnn?
0134
N140
nneo?
4007
NA26
fsan
nN134
4nn?
0530
nnni
N3s52
notTa
N&27T
npon3
onnl
N513]

n3sl

nn7s
NA27
noez
noonl
0140
HONT
0630
nnol

nNe3z2
nnnz
0830
on0on
0no2

2628,
2629,
2630.
263]1.
2632,
2633.
2634,
2635,
2636,
2637,
2638,
2639,
2640,
2h41.
2642,
7643,
2RG4
2645,
26h44,
247,
2648,
2649,
2650
2651.
2657 .
2653,
2654,
26556,
2657,
2658,
2659,
2660,
2661,
2662,
25663,
2664,

CIM
ADD
Mpy
LLS
upQ
AD7?
TN
cLA
MPR
ADZ
LDD
vp
513
CLA
LIqQ
Dve
STN
ZLA
ADD
MPY
LLS
suz
ST2
cLA
ADD
MDYy
LLS
ST0
CLA
LDO
ve
suz
STD
AXT
CLA
ARS
LRS

12718770 PAGF

SINELL

751 A33D AT 2
1

A23

78?2

T52

A31

A2

TS?2

7ERD

1K286

DAXA -6

A31

ZERD

128 1-7=-6
TS1

vz

V7ML

1K27 1-4=-3
3 D =6
TS1

DAY A

vy

nyvyMml

1K27 1-4=-2
3 T0 -6
T51

A1

ZERN

1K?28

TS1

DAZA

2,1

JAXA, 1

2 T =4

T2



39
30
31
31
a2
2?2

33
33
=
24
35
s
34
36
37
37
30
30
21

3

37
32
23
33
34
EYA
15
25
1k
36
37
37
3N
3N
31

42
43
42
43
47
43

42
43
42
43
42
43
472
43
£
473
44
45
44
45
44
45
44
45
b4
45
L4
45
bty
45
44
45
46
47
4F

FLIGHT PROGRAM 8—-LM AGS FP3 S03 4039
ASSEMBLY

4620
4621
4622
4623
LAP4L
4625

4625
4627
4630
4631
4632
46373
4634
4635
4636
4627
4640
4641
4642
4643
4644
4645
LELA
4647
4650
4651

4652
4653
LhGL
4655
4656
4657
LK6D
4661
4667

32
10
42
24
10
4n

20
60
72
a&
20
26
10
20
26
12
72
10
72
66
40
20N
24
46
14
20
54
04
1n
T2
b6
14
20
54
N4

L4

000D D

200000 DO2DDIODDIIDDIIDODODOD DO

ARNRT ELECTRANICS
0no2 2665,
0002 k66,
4A/15 26Kh7.
0631 2668,
neENG 2h69,
10313 2670,
2672,
N135 2673,
nonn 26T4.
4724 2675,
2004 2676,
0134 2677.
D124 2HTR.
nnol 2679,
0134 2680,
0134 26R1.
nonl 2682,
7123 2683,
eno2 2684,
4724 2685,
2010 26806,
1034 2687,
0no? ?638.
0625 2689,
1035 2690,
4nQ7 2691 .
0134 2602,
’](\ﬁ] 2{1Q73|
noo2 269%.
0127 2695,
4724 2686,
2020 2697,
4007 2698,
N136 2699,
noel 2700.

0002 27N .

FDAT

£X16

AD?7
STNn
TIX
su3
STNn
TRA

FDAT
LA
COM
TS2
nuT
cLA
P
ST
CLA
Mpno
AN7
TSQ
STN
TSQ
nuT
TRA
cLA
SuUR
™I
LN
CLA
LRS
nvp
§T)
TSQ
nuT
LNQ
ZLA
LRS
IvP

TS?
TS2
#-5,1
1K?29
YELS?
ZXTT15

COMPUTATIONS
A32

FDATL
SIBED
A313
A3
TS1
A3l
231
751
SORTF
TS?
FDATIL
CNBEN
FXTT14
TS?
1K24
EXITLY
ZERD
A3l

1

152
SIGA
FDAIL
SIGAD
IERO
A33

1

TS?2

12/18/70 PAGF 73

TEST FOR L!IINAT ALIGN CNMPLETE
DEL42 MEG IS LUMAL COMDPLETE

TOTAL ATTITUDE
=A32

LIMIT ROUTINF
SIN BETA AT O

£NS BETA

USE NOLN VALYE 0OF SIGA AND COGA



31
32
32
33

33
34
34
35
25
26
36
k¥ {
E ¥ §
20
an
21
31
32
Az
33
33
34

314
15
35
38
36
39
A7
an
33
a1

47
46
47
46

47
46
47
46
47
46
a7
46
47
50
51
59
51
5!"\
51
50
51
EN

51
50
51
50
51
5N
51
52
52

52

FLIGHT PROGRAM 8--L™M AGS FP8 S03 4039
ABDRT ELECTRONICS ASSEMBLY

4663
4664
4665
4666

46AT
4670
4671
4672
4673
4674
4675
4676
4677
4700
4701
4702
47013
4704
4705
4706
4707
4710

4711
47172
4713
4714
4715
6716
4717
4720
4721
LT22

10
72
€6
40

20
26
1n
20
26
34
56
12
b6
20
26
10
20
26
34
56
T2
hb

ot
22
60
54
LA
56
50
46
56
42

L

(= e B e R ]

DODO0ODOO0DDO0OVO OO0 0O

DO DO0D90D

0127
4724
2040
1035

0142
n123
oned
0140
0127
000Nl
nnol
4724
2001
0132
0123
noonl
n130
0127
0001
0001
4724
2002

2047
400K
nnon
0n01
6214
0003
0003
6741
nony1
4720

27102,
2703
27064.
2705.
2706,
2707,
2708,
2709,
2710.
2?] 1 -
2712,
2713.
2714,
2715,
2716,
2717.
2718,
2719.
2720,
2721,
2722.
2723.
2724,
2725,
2T?2h
2727.
2728.
2730.
2731.
2732,
2723,
2734,
2735.
2736.
2737,
27383.

EX17

ST9
TS0
nuT
TRA

sLA
MPR
STn
CLA
MPR
SuUz
ALS
TS0
nuT
CLA
MPR
STn
CLA
MPPR
Suz
ALS
TS2
ouT

DEDNA

NP
ADD
Cam
*ALS
™I
*ALS
AXT
T™T
*ALS
TIX

COGA
EDAIL
CNGAN
EXITL?7

12/718/70

PAGE T4

THE NEXT & CELLS ARE RBRYPASSEN AND
RE-WRITTEN [N SOFT MEMNORY

A23
SIGA
TS1
A?21
20GA
TS1

1
FDATL
STALD
Al3
SIGA
TS1
All
TDGA
TS1

1
EDATL
COALD

DISCRETE SAMPLING

NISC21
1817

1
3SFSPe
3

2,1
SPULSE
]
*=-2,41

GAMMA DUTPUT

IS TAPE LNAD PEQUESTED

[F MINUS

- TR AMSFER TN GSE SF2v



A

22
32
33
23
34
34
35
15
36
36
37
27
30

30
31

31
32
3?2
33
23
24
34
25
25
36
36
17
27
0
30
EX!

A2
53
52
B3
52
53
52
52
52
53
"2
23
54

55
54

55
54
55
B4
55
54
5§
54
55
54
55
54
55
56
57
R

FLIGHT PROGRAM

4723

LT24
4725
4726
4727
4730
4731
4732
4722
4734
4735
4736
4737
4740

6741
4742

4743
4744
4745
GTGA
64747
4750
4751
4752
47513
4754
4755
4756
4757
4760
4741
4762

40 0 4742
12 0 00272
14 D 4036
46 0 4730
14 0 4007
12 0 nnnl
62 0 0000
2?2 0 4014
56 0 0NN1
L6 N 4734
40 0 4737
20 0 403N
32 N ooM
40 0 0023
10 1 N320
40 0 1036
50 1 0002
20 1 0130
26 1 D130
22 0 0144
10 0 0144
20 1 0134
26 1 0134
32 0 Nl4a5
10 N N145
20 1 0130
26 1 D134
32 0 014F
10 N0 0146
4?2 1 5744
56 N 0012
10 1 D146

2739,
2740,
2741 .
2742,
2743,
2744,
2745,
2746,
2747,
2748,
2749,
2750,
2751
2752,
2753,
2754,
2755,
2756,
2757,
2758.
2159,
2760,
2761
27672,
27163,
2764,
2165,
?766.
2768.
2769,
2770,
2771,
2772.
2773,
27744
2775,

R——LM AGS FP8 S03 4039
LM ARORT ELECTROMICS ASSEMBLY

TRA

FDAIL STO
LNO
TMI
LNO
STQ
ABS
ADD
*ALS
THI
TRA
CLA
ADZ
TRA
*
SPULSF STO
TRA
*
* COMPUTE
NAC AXT
CLA
MDR
ADZ
STH
cLA
MDR
AYZ
ST
CLA
qp3
AD7
STN
TIX
ALS
STN

12718770 PAGE

SPULSE+]

FIAT LIMITING SUSROUTINE,
SREX

us

¥+2

7FRD

TS1 SFT SICN

1R11 ROUND

1

¥+ 2 — SET MAX VALUE
42

PMAX

TS1

SPEX

READP,1 SET DEDA FLAG
ExIT18

NORMALITY AND NRITHRGONALITY CONMSTRATNTS
2el

All,!

All,1

E1

E1l AT 2

A31,1

A31,1

£3 AT 2

E3

Al1,t

31,1

F13

£E13 AT 2

NOC+1,1

10 DIV RY ?, SCALF AT -0
F13

75



#* FLIGHT PROGRAM 8-—| M AGS FPR3 S03 4039 12718779 PAGE Th
* L4 ABNRT ELECTRANICS ASSFEMBLY

31 57 4762 50 1 0001 2776 AXT 1,1
3?7 56 4764 20 0 4065 2717 CLA 18?2
32 57T 4765 34 1 0144 2778. Suz El,l 1=E
33 56 4766 %6 0 N012 2779, ALS 13 T -9
33 57 4767 10 1 0144 2780, STO F1,41
A4 56 4TTN 42 1 4764 2781. TIX -ty
34 KT 4771 40 O 1037 2782, TRA FXIT19
2783. ¥
2784, % FULER ANGLE DIRECTION COSINES SUBROUTINE
36 56 4772 12 0 0022 2785, FADICS STQ SREX1
25 87 4773 20 0 0107 2706, LA THFEP
3 56 4774 26 0O 4021 2787. MpR 2PTR3 RADTANS AT 3
36 57 4775 T2 D 6767 2788. TS0 SICNF
37 56 4776 30 0 0001 2789, cLz TS1
37 &7 4777 10 0 N0OO0S 27990, STN TS5
40 40 5000 30 0 0000 2791. 1284 CL? TS0 VALUE USED AS CONSTANT
40 41 5001 10 O 00056 2792, STD TS6
41 40 S5NN2 20 0 N117 2793, CLA pPSIP
41 41 50N3 26 N 4021 2794, MDR 2P1AR3
42 40 5004 72 0 6767 2795, TS0 STCOE
42 41 5005 30 0 DNO1 2796, L2 TS
43 40 5006 10 0 0161 2797, ST9 A12D ]
43 41 S0NT7 30 0O 0ONOD 2T98. cL? TSO
44 40 5010 10 0O ONO7 2729, STD TS7?
44 41 5011 20 0 0117 2800, CLA PHIP
45 40 5012 26 0 4021 2801. MPR 2PpIR3
45 41 5013 T2 0 6767 2802, TS2 SICNE INPUTS COMPLETE
46 40 5014 20 0 0007 2803, CLA T8Y
46 41 SN15 26 0 00ODA 2804, PR TS6
47 40 5015 6545 O 0ONO1 2805, Al S 1
47 41 EBD17 10 0 014D 2an6, §STN A11D 1
40 42 5020 20 0O 0007 2807, cLa TS
40 43 5021 2?26 0O 00ONS 2808, PR TS5
41 42 5022 56 0 0001 28049, ALS 1
41 43 5023 60 0 0000 2810, COM
42 47 5024 10 0 0162 2811. STN A13D 1
42 43 8025 20 0 0NNnOl 2812 LA TS



43
42
4L
4t
45
45
46
46
47
47
49
40
41
41
4?
42
43
43
44
44
45
45
Lk
46

67
47
40
40
41
41
42
42
43
43

47
43
47
43
42
42
42
43
42
43
L4
45
L4
45
H4
45
L2
45
LA
45
44
45
L4
45

44
45
46
47
46
47
46
47
46
47

FLIGHT PRNOGRAM

51026
5027
5030
5031
5032
50373
R034
5035
5036
5037
5040
5041
5042
5043
5044
5045
5046
5047
5050
5051
5052
50573
5064
RNG5

5054
5057
5060
5161
50642
5043
5064
5065
50646
5067

26
56
10
2h
10
20
26
3?
56
1n
30
36
56
60
10
30
36
10
30
36
24
56
10
40

30
30
3n
7?2
S0
20
1n
30
42
40

LM

D DDLU 000O000DDDLOODOD D

D e et DD OO

8-=LY AGS FPB S03 4039

ARNRT ELECTROIMICS ASSEMBLY

n1&1
nno1
0002
0N06
0004
onnp
nnns
0004
0001

0164
0001

0007
0001

000N
N165
003
0005
0104
0non
005
non4
noni
0166
nn22

0144
0145
0145
H772
nnne
n160
0139
0150
5062
4273

2813,
2814.
2815.
2816.
2717,
2318.
2219,
2820.
2821,
2822,
28213,
2024,
282725,
2826,
2R27.
2R28,
2829,
2830,
28121,
2832,
2833.
28364,
2835,
2834,
2737,
28728,
28139,
2R40I
2841,
2942,
2843,
2844,
2845,
2846,
2847,
284R,
2840,

181

P4unc

MPR
ALS
STN
MPR
STD
SLA
MPR
AD7
ALS
579
CL?
MP7
ALS
CIM
STN
CLZ
MP7
STT
CLZ
MP7
suz?
ALS
STN
TRA

)
cL?
cL7
cL?
TSN
AXT
CLA
STD
TL?
TIX
ToA

A12D
1
TS3
TS6
TS4
TSNH
TS5
TS4
1
A31D
TS1
TS7
1

A32D
TS3
TS5
TS4
TS0
TS6
TS4

1
A33D
SeEXL

ALIGN CNMPUTATINNS
£l
E3
F13
FADICS
el
A110D,1
All,l
DA11,1
x-3,1
COoA21-2

12/18/70 PAGE 77

COSINF PHI

DI-CAS COMPLETF
EXIT

REPLACF DT? COSINES
WITH IMU DIR CNSINES,
ZERQ REMAINDERS



44
44
45
45
46
46
&7
47
40
40
41
41
42
4?
42
43

44
A
45
45
44
46
47
a7
&N
£0
41
41
42
452
432
43
44
G4

46
47
46
47
46
47
46
47
50
51
50
51
50
51
5N
51

50
51
50
51
59
51
50
51
52
53
52
53
52
53
52
53
52
53

FLIGHT PRNGRPAM Rf-={ M AGS FP3 S03 4030 12718/70 PAGE
L4 ABORY FE{FCTRONTCS ASSEMBLY

2850, * INTTTALIZE BRANCHES,
2851. *
5070 30 0 0414 2R52. IC1 g 172 S14
8071 24 0 4065 2853, SuUB 2R3
5072 46 0 1040 2R54, ™I EXIT20 TN DL FORMATTING
5073 50 1 0002 2855, AXT 241 LEM PNS AND VEL DATA
5074 3C 1 024" 2886, cLz 141,11 LFM pNS
5N75 10 1 0204 2R857. STI R0X41
5076 30 1 0260 2858. GLZ 144,41 LEM VEL
5077 10 1 D424 2859. 51D VOX41
5100 42 1 K074 2860, TIX k=-by]
5101 30 0 0254 2861, CLZ 137 EPNCH TIME MS
5102 10 0 N521 29262, ST) TL1
5103 30 0 0255 2R63. cez 1J7LS EPNCH TIME LS
5104 10 0 052% 2864, ST? T
5105 72 N p444 2R65, TSQ ORBPM
5105 30 0 06543 2864, CL? nsesc CLEAR DISPLAY COUNTER
5107 72 N 1041 2867, TS2 EXIT21
2868, *
5110 50 1 0001 2R69, IC? AXT 1.1
5111 72 0 6746 2RTN. TS DPTSA COMPUTE DBL PREC TA - TL
5112 20 0 NAD4 2871. CLA JEL 2L
5112 46 n 5124 2272 ™I QVCOMPp
5114 72 0 6535 2873. TSN SLPRD TRNSFR TN ELLIPSE PRED
511% 50 1 0an2 2874, AXT 241
51164 130 1 0220 2875, L7 RIX,1
5117 10 1 n34n 2RT76. STD DX 41
5120 30 1 0430 2877, cLz VIX,1
5121 10 1 0360 2078, 5109 VXl
5122 42 1 5116 2879, TIX L |
5123 40 0 5134 2880. TRA ¥+
5124 50 1 0002 2881. RVCOMP AXT 2y 1
5125 30 1 0424 2782, cL? VOX,1
5126 10 1 0360 2883, ST VX1
5127 06 0 0442 2884, Moy TI 13+13=24
5130 52 0 N0O3 2885, LLS 3

5131 132 | n204 2286, AD7 20X, 1

78



45
45
46

46
47
47
40
49
41
41
42

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

40
41
41
42
42

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

FLIGHT PRNGRAM 8—=LM AGS FPR S03 4039
tM ARNPT FLECTRANICS ASSEMBLY

5132 10 1 0340 2887. STH
5133 42 1 5125 2888, TIX
5134 72 0 6261 2889, TSQ

2890. *
5135 72 0 5400 ?891. IC3 TS0
5136 50 1 00Q2 2892. AXT
5137 30 1 0120 2893, cL?
5140 30 1 0104 2894, CLZ
5141 20 1 0114 2895. LA
5142 10 1 0110 2896, STN
5142 42 1 5137 2B97. TIX
5144 40 0 1042 2898, TRA

2899, *

2900. *
5145 50 1 0002 2901, CSMPY  AXTY
5146 30 1 0244 2902. cLZ
5147 10 1 0200 2903. STH
5150 30 1 D264 2904, cLZ
5151 10 1 0420 2905. 5TD
5152 42 1 5146 2906. TIX
5153 30 0 0272 2907. Lz
5154 10 0 0520 2908. STD
5155 30 0 0273 2909, GLZ
5156 10 0O 0524 2910 STO
5157 30 0 0436 2911. cLz
5160 40 0 6764 2912, TRA

2913. *

2914. *

2915. *
5161 20 0 0604 2916, NAY CLA
5162 46 0 5175 2917. T™MI
5163 20 D 0464 2918. CLA
5164 24 0 0470 2919. SuUB
5165 56 0 0006 2920. ALS

2921. *

2922, *

2923, *

12/18/70 PAGE

RXs1
=f,yl
EXEC

AT 23
1C3 NEXT

GRAV
2.1
IVSX,1
DRX,1
GXDT,1
DIGX,1
k=441
EXTT22

TN GRAVITY

CSM DL AR DEDA INPUTS TO EPDCH CELLS.
241

2J1,1 CSM POS
REX,1

244,41 CSM™M VEL
VEX,1

k—-4,1

247 CSM EPDCH MS
TE1

2J7LS CSM EPOCH LS
TF2

TR

EXIT

NEXT 5§ INSTRUCTIONS BYPASSED

YEL21
NAV1
0464
VDX

6

-1S ON LUNAR SURFACE.

HARDWIRED NAVIGATINON

79



43
43
46
44
45
45
46
46
47
47
50
50
51

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

51
52
52
53
53
54
54
55

56
57
56
57
56
57
56
57
56
57
4n
41

40
41
40
41
40
41
40
41
40
41
4n
41

40
41
42
43
47
43
42
43
42
43
42
43
47

FLIGHT PRNOGRAM

5166
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
523n
5231

5232

10
24
4é6
in
22
10
40
30
30
30
20
10
40
30
40
30
50
20
62
32
10
42
24
46
40
30
30
30
40
50
30
32
10
22
54
10
22

LM

- DO O ettt DD O ODD OO DOMM IO O0OCODIDIDIDAODO

f-—-LM AGS FpP8 S03 4039

ABORT ELECTRONICS ASSEMBLY

0067
0661
5203
N614
4006
0614
1080
0110
0111
0112
0616
N614
1044
N614
1050
0001
nno?
0120
nooo
0001
0001
5207
N634
1051
1056
0120
0121
n122
1056
onp2
0120
0110
0110
4015
0006
nnoz
0360

2924,
2925,
2926,
2927.
2928.
2929,
2930,
2931.
2932.
2933,
2934,
2935.
2936,
2937.
2938.
29 39.
2940,
2941,
2042,
2‘;43.
2945,
2946,
2947,
2943,
2949,
2950,
2951,
2952,
2953,
2954,
2955,
2956.
2957,
2958,
2959.
?q\’,o.

NAV1

NAY?2

NAV3

NAV4

S
sus
™1
CLZ
ADD
ST?D
TRA
CLZ
L2
CLZ
CLA
ST
TRA
cCLZ
TRA
CLZ
AXT
CLA
ABS
AD7Z
STAO
TIX
SuB
™I
TRA
cL?
Ll
CL?
TRA
AXT
CL?
ADZ
sSTN
ADD
LRS
STN
ADD

AT
6K35
NAV2-2
Mua
1817
MU8
=XIT24
DIGX
NIGY
DIGZ
1K9
MUS8
EXIT23
M9
EXIT24
TS1
291
JVSX,1

TS1
TS1
k=441
1K35
EXIT25
EXIT26
DVYSX
pDvVsy
BATAY
EXIT?26
2431
IVSXe 1
16X, 1
DIGX,y1
1812

6

TS?
UX,el

12/718/70 PAGE

1/72{vD1-vn) AT 7
ULLAGE THRESHOLD.
AT-4K35

INCR ULLAGFE COUNTER,

LUNAR SURFACE NAV.

ULLAGE CNUNT LIMIT

RESET ULLAGE CNUNTER,

ACCEL DRIFT TEST.

CNDAST PHASF

VEL AND PNS UPDATE.
SENSED VEL AT 7
PREDICTED INTG GRAVITY.
7

ROUND

DV AT 13

80



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

42
42
43
42
43
44
45
A
45
44
45
A
45
44
45
44
45
44
45
44
45
46
47
46
47
46
47
46
47
46
47
46
47
46
47
46

FLIGHT PROGRAM

5233
5234
5235
5236
5237
5240
5241
52472
5243
5244
5245
5246
5247
5250
5251
5252
5253
5254
5255
5256
5257
5260
5261
5267
5263
5264
5265
5266
5267
5270
5271
5272
5273
5274
5275
5276

10
26
10
20
26
32
32
10
22
54
10
3P
10
30
56
50
32
in
30
56
60
32
10
30
10
42
12
40
20
24
46
20
10
20
10
12

DO0QOODO QO m Qm Q3 O O30 = O0Q =0 oMo 00

0001
0675
0004
0360
0675
0004
0104
0104
4013
0011
nnp32
0340
0340
0002
0006
0000
0110
0110
0003
0011
0000
0104
0104
0nn1
0360
5224
5400
1060
0660
0067
5274
0660
0067
40136
0567
6254

2961,
2962.
2963.
2964,
2965,
2966,
2967
2968,
2969,
2970,
2q71.
2972,
?QTB L]
2974,
2975,
ZQTE‘I
2977.
2978,
2979.
2980,
2981,
29R2.
2983,
2984,
2985,
2986.
2987,
2988.
2989,
2990,
2991.
2992,
2993,
2994,
2995,
2996.
2997,

EX28

B-—L™M AGS FP8 S03 4039
LM ABORT FLECTRAONICS ASSEMBLY

STN
MPR
STN
cL?
MbR
AD7
ADZ
STO
ARD
LRS
STO
ADZ
STD
CLZ
ALS
COM
AD7
STD
cL?
ALS
COoM
ADZ
STD
5 P
STD
TIX
TS0
TRA
LA
sus
TMI
CLA
STN
CLA
ST?
TSQ

TS1
KIJT
TS4
VX,al
KDT
TS4
NRX,1
DRXs1
189

o

TS3
A1
X4l
TS2

()

DIGX,1
DIGX, 1
T53

9

DRX 41
DRX 41
TS1
VXy1l
NAV4+]1,1
SRAV
EX1T28
4K34
AT

*+3
4K34
AT

MS
DSPF1
TIMEA

12/18/70 PAGE
NEW V AT 13
DT/2 AT 1.

VIN=-1)

14
ROUND

DR AT 23

NEW R AT 23
DV AT 13

VEL REMATINDER AT 7
DR AT 23

PNS RFEMAINDER AT 14
NEW V AT 13
TN GRAVITY COMP,

LIMIT AT.

SET 1C DISPLAY.

TO TA UPDATFE
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|
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50
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50
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50
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50
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50
51
50
51
52
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52
53
52
52
52
53
52
53

53
52
53
52
53
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55

FLIGHT PROAGRAM B—--1 M AGS FPS
LM ABORT ELFCTROMICS

5277
5300
5301
5302
5303
5304
5305
5306
5307
5310
5311
5312
5313
5314
53165
5316
5317
5320
5321

5322
5323
5324
5325
5326
5327
5330
533)

5337
5333
5334
5335
5336
5337
5340
5341

20
24
46
30
T2
40
50
20
10
10
20
10
10
42
"
12
50
10
10
42
T2
20
14
54
04
10
40
20
24
46
20
14
54
12
32

D000 0DOVDOOOrerar=r= OO pud et s it et i = DO D00

N414
7520
5305
0414
5145
1065
0002
0200
0004
0204
0420
0010
0424
5306
6373
6422
0002
0010
0054
5320
6444
4021
4007
no01
0077
0445
1067
0436
0445
5355
0445
4007
0nos
0001
0520

2998.
2999,
3000,
3001.
3002,
3003,
3004.
3005.
3006.
3007.
300R.,
3009,
3010.
3011.
3012.
3013,
3014,
2n15,
3016.
3017,
3018.
3019.
3020,
3N21.
3n22.
3in23.
3024
3n2s.
3026,
3027,
3028,
3029.
3030,
3031,
3032.
32033,
3034.

S03 4039
ASSEMBLY

2

t

NRBPAR LA
sya
T™]
cLZ
TSQ

FX29  TRA
AXT
CLA
STH
ST2
CLA
STD
STN
TIX
TSQ
TSQ
AXT
5 104
STD
TIX
TSH
CLA
LDQ
LRS
ovp
STN

£X20  TRA
CLA
SUB
THMI
CLA
LDO
LRS
STO
ADZ

12718770 PAGE 82

2SM DRBIT PARAMETERS

Sl4
3R3
k4
S14
CSMPV
EXIT29
291
REX,1
TS4,1
ROX,1
VEX,1
TS10,1
VOXel
*'6[1
CRSPRD
NDRMY
2y1
TS10,1
WCXy1
*-291
JRBPM
2P1IR3
ZERD

1

N1
TCSM
EXIT30
T8
TCSM
BR2EX
TCSM
ZERD

5

TS1
TE1

COMPUTE CSM ORB PARAMS FRIOM FE2]

6-{-9)=13

TOD +18



51
51
52
52
53
53
54
54
55
55
56
56

ST
34
50
50
51
51
52
52
53
53
54

54
55
55
56
56
57
5

54
55
54
55
54
585
54
55
54
55
54
55

54
55
56
57
56
57
56
57
56
57
56

57
56
57
56
57
56
57

FLIGHT PROGRAM
ABORT ELECTRIONICS ASSEMBLY

LM
5342 10 0O
5343 30 0O
5344 32 0
5345 10 0
5346 46 0
5347 40 0
5350 24 0
5351 10 0
5352 30 0
5353 22 0
5354 10 O
5355 72 0
5356 50 1
5357 72 0
5360 10 O
5361 72 0
5362 50 1
5363 30 1
5364 10 1
5365 30 1
5366 10 1
5367 42 1
5370 72 0
5371 50 1
5372 20 1
5373 10 1
5374 42 1
5375 72 0
5376 10 O
5377 40 0

0520
nnol
0524
0524
5350
5355
4036
0524
0520
4N06
0520
6261

0000
67456
0436
6535
nno2
0220
0344
N4&30
N364
5363
6261

0002
n360
nnoe&
i 3
6737
0433
1070

3035,
3036,
3037.
3038,
3039,
3040,
3041,
30"2’
3043.
3N44,
3045.
3046
3047,
3048,
3049,
305N,
3051.
1052,
3053,
3054,
3055,
3056
3057.
3058,
3059.
3060,
3061.
3062.
3063,
3064,
3065.
3066,
3067.
3068,
3069.
3070,
307).

BR2EX

8—--LM AGS FPR S03 4039

570
cLZ
AD?
STN
TMI
TRA
sus
STD
oLz
ADD
STO
TSQ

AXT
TS9
STD
TSQ
AXT
CLZ
STD
CL?
STO
TIX
TS2

AXT
LA
ST1
TIX
TSQ
57N
TRA

TE1
TS1
TF?
TE2
4?2
RR2EX
MS
TE2
TF1
1317
TF1
EXEC

12718/70 PAGE 83

OVERFLOW

CSM PRESENT POS AND VEL.

Ny1
NDPTSH
T3
ELPRN
241
RIX,1
ACX,1
VIX,1
VCXel
L N |
EXEC

291
VX411
TS4,1
¥—2,1
DPVYMAG
v
EXIT31

G2AVITY AND H,

COMPUTE DBL PREC TA-TE
+13
TRANSFER TN ELLIPSFE PRED

23

13

COMDUTE MAGNITUDE 0OF VEL VECTIR

13

HDOT COMPUTATIONS.



* FLIGHT PROAGRAM 8--L4 AGS FP8 S03 4039 12/18/70 PAGE
* LY ABNRTY ELECTRANICS ASSEMBLY

60 40 85400 12 0 0020 3072, GRAV STN SREX3

60 41 5401 50 1 0002 3073, AXT 251

61 40 5402 20 1 0340 3074, CLA AN, 1

61 41 5403 10 1 0014 3075. STN TS14,1

62 40 5404 42 1 5402 3076, TIX k-241

67 41 5405 T2 D 6422 3077. TSQ NORMY COMPUTE Ul AND R.
63 40 5406 30 0 0013 3078. cLZ TS13

632 41 5407 10 0 0210 3079. STN R 23

64 40 5410 24 0 0231 3080, sSus 54 MEAN LUNAR RADTUS
64 41 5411 10 0 0337 3081. ST 4 ALTITUDE AT 23

65 &40 5412 40 0 10687 INB2. EX27 TRA EXLT27

65 41 5413 20 0 0674 3083, cLa 2K 4

66 40 5414 14 D 4007 3084, LDQ 7ERD

66 41 5415 54 0 00032 2085, LRS 3 52

67 40 5416 N4 0O 0017 3086, pve TS17 R SQ AT 46

67 41 5417 1C 0 0007 3087. STOD ¥S7 -GRAV VECT MAG AT 6
60 42 5420 8§50 1 0002 30A8, AXT 241

60 43 5421 30 1 0114 anga9, GRAV1 CLZ 5XDT,1

61 42 5422 10 ¢ 000D 3090, STD TS50 GIN-11DT

61 43 5423 30 1 0010 300Q91. CLZ TS10,1 UNIT VECTOR FR NORMY
62 42 5424 10 1 006D 3092. ST Ul Xy1 1

62 43 5425 26 0 0007 3093, MPR TS7 -MUDT/(R SOQ) AT 6
63 42 5426 10 1 Ol14 3094, STD S5XDT,1 7

63 43 5427 34 0 0000 3IN9s, 7R3 Suz TS0 G{N-1)DT

64 42 5430 54 0 0001 3096. LRS 1

64 43 5431 22 1 0114 3097. ADD GXDT,1 PREDICTED INTG GRAV IN A
65 42 5432 32 1 0110 3naqR, ADZ DIGX,1 VEL REMAINDE®R

65 43 5433 10 1 0110 3099, ST) DIGXy1 INTG GRAV+VEL REM AT
A6 42 5434 20 1 03460 3100, CLA VXy1 13

66 43 5435 26 1 0060 3101, MPR UlX,l FORM Vv DOT Ul.

£7 4? 5436 32 0 0013 3102, AD7Z TS13

67 43 5437 10 0 0013 3103, STO TS13

60 44 5440 42 1 5421 3104, TIX GRAV1,1

60 45 5441 56 0 0001 3105. ALS 1

61 44 5442 10 0 0367 3106, STD 4D0T ALT RATE AT 13.

61 &5 5443 40 0 0020 3107. TRA SAEX3

3108, *



62
62
63
63
64
64
65
65
65
66
67
67
60
60
&1
61
62
62
63
63
64
64
65
65
65
66
67
&7
60
60
61
61
&2
62
63

44
45
44
45
44
45
44
45
44
45
44
45
46
47
46
47
46
47
46
47
46
47
46
47
46
47
46
47
50
51
50
51
50
51
50

FLIGHT PRNOGRAM

5444
5445
5446
5447
56450
5451
5452
5453
5454
458
5456
5457
5460
5461
5467
5463
5464
5445
5466
5467
5470
5471
5472
5473
5474
5475
5476
5477
5500
5501
5502
5503
5504
5505
5506

20
06
10
12
20
26
24
10
72
10
44
20
26
26
06
52
10
54
10
12
N4
24
56
10
16
10
30
14
52
26
26
32
44
72
54

QD20 00D0DO0O00DO0DOUOO0DOO0VO00ODIL0O0DOOVOOD0DODO0OCOO0a

0367
0367
N014
on1s
n4g33
0433
0014
noonz7
7123
0427
5457
0210
0210
0637
0007
0002
nnl1o0
0001
0011
0012
0210
5N33
noneG
onoo
0000
0nl3
nnls4
0015
0n1on
0637
0010
0013
5516
7123
onns4

3109,
3110,
3111.
3112.
3113.
3114,
3115.
3116.
3117
3118.
3119,
3120.
3121,
3122.
3123,
3124.
3125.
3176,
3127.
3128.
3129.
3130.
3131.
3132,
3133,
3134,
3135.
31356,
3137.
3138,
3139,
3140,
3141,
3142.
3143,
3144,
31“'5.

i
%

LMORA

B——LM AGS FP8 503 4039
L4 ABNRT ELFCTRANICS ASSEMBLY

SLA
MPpY
STD
STQ
CLA
VPR
SUR
STN
TSQ
STN
TOV
TLA
MPR
MPR
MpYy
LLS
STO
LRS
STH
STO
ovP
sus
ALS
STD
MP7
STo
cLZ
1LD0
LLS
MPR
MPR
ADZ
TOV
TSQ
LRS

12/18/70 PAGE
LEM ORARIT PARAMETERS,
4DoT R13
4307
TS14
TS15
v 13
v
TS14
TS7 VH SO AT 25
SQRTE
VH 13
41 EL+ DuF.
R 23
2]
2K ?
TS7 46-4T4+26=25
?
TS10 PL AT 23
1
TS11 SAVE PL AT 24
TS12
R
181
4 -3
TS0
TS0
TS13 (PL/P-1) SO AT -6,
TS14 HDNT SQ AT 26
TS15
8 18
2k2
TS10 PL
TS13 FL SQ IN A AT -6,
LMORB1+2
SQRTE

4 FL AT 1



63
64
64
65
65
66
66
67
67

61
61
62
62
63
A3
64
54
65
65
66
66
67
67
60
60
61
61
62
&2

51
50
51
50
51
50
51
50
51

he
53

57
53
52
53
52
53
52
53
52
53
52
53
52
53
54
55
54
55
54
55

FLTGHT PRNGRAM

L™
5507 22 0O
5510 10 0O
9511 30 O
5512 14 0
5513 04 O
5514 10 0
5515 40 0
5516 20 O
5517 40 0D
5520 T2 0
5521 T2 0
5522 50 1
5523 20 1
5524 10 1
5525 42 1
5526 T2 O
5527 380 0
5%30 10 O
5531 50 1
5532 20 1%
5533 10 )
5534 20 1
5535 10 }
5536 26 1
5537 32 O
5540 10 O
5541 42 1
5542 56 0
5543 10 0
5544 26 O
5545 £0 O

8--LM AGS FP8 S03 4039

ARNRT ELECTRONICS ASSEMBLY

5033
0001
0011
0012
nnol
N343
1071
n216
5514

6535
6261

nnoz2
0220
0014
5523
6422
n013
0203
0002
0010
0030
0060
0noe
0030
0013
0013
5532
nool
0513
€513
nooo

3146,
3147.
.‘51‘!2-
3149.
3150.
3151,
3152.
3153.
3154.
3155,
3156.
3157.
3158.
3159.
3160.
3161,
3162.
3163,
3164
3165.
3166,
3167
3168,
3169,
3170.
3171,
3172.
3173.
3174,
3175,
3176,
3177
3178,
3179.
3180.
3181.
3182.

LMORB 1

CSMT1

#* % *

XOrRBV]

ADD
STD
Lz
LDQ
ave
ST?D
TRA
ZLA
TRA

TSQ
TS2

AXT
-LA
STD
TIX
TS0
cL7?
STD
AXT
CLA
STD
CLA
sTn
MPR
AD7
STN
TIX
ALS
ST?
Mpo
oM

131
TS1
TS11
18512
TS1

QL
EXIT32
2K3
LMORA1

CSM PREDICTINN.

ELPRD
EXEC

12718/70 PAGE

1+FL AT 1.
0L AT 24

LM PERICYNTHIDN AT 23

SET QL=CONST

TN ELLIPSE PREDICTAR,

TRANSFER ORBIT VFCTORS.

241
RIX,1
TS14,1
*-2 31
NORMY
TS13
RT

251
TS10,.1
U2 X,1
UlX,el
TS4,1
Uz2X,1
TS13
TS13
XNRBV]1,1
1

Gl

4 |

CSM PRED PODS

NORMALIZE RT
23

Clx=8X

Ul DAT U2 AT 1,

86



63
53
64
64
65
45
66
66
57
67
60
60
61
61
62
62
62
63
64
b4
65
65
66
A6
&7
67
70
70
71
71
72
72
73
73
74
74
75

54
55
54
55
54
55
54
55
54
55
5
57
56
57
56
57
56
57
56
57
S6
57
56
57
56
57
40
41
40
a1
40
41
4n
41
40
41
40

FLIGHT PRNGRAM
ARNRT ELECTRANICS ASSEMBLY

65844
5547
5550
5551

5557
55513
5554
5555
5556
5557
55460
5561
5562
5563
5564
5565
5565
5567
5570
5571
5572
5573
5574
R5TH
5576
E5TT
5600
5601
5602
5603
5604
5605
5606
5607
5610
5611
5612

22
72
10
40
72
20
06
46
40
30
60
10
50
30
14
04
10
20
26
10
20
54
34
14
04
10
20
54
10
20
26
34
14
04
10
42
10

L™

D= O0O0Q000rO0QHr~O000mO0 MmO~ OO0000000000C0

4065
7123
0033
1072
6373
0015
n0ss
H557
5562
0033
0000
nnN33
0002
00la
4007
00313
N040
0060
0513
0001
0n30
0001
0001
4007
0033
D034
0neé0
0001
0001
0030
0513
nnnl
4007
no33
0064
5563
0610

3183,
3184,
3185.
3186.
3yar,
3188,
3189,
3190.
3191.
3192.
3193,
3194.
3195,
3196.
3197.
3198,
3199,
3200,
3201-
3202.
3203,
3204,
3205,
3206.
3207.
2208,
3209.
3210.
3211,
3212.
3713.
3214,
3215.
3216,
3?17,
3218.
3219.

FX33

XORBV2

fg-=1M AGS FP8 SN3 4039

ADD
TSQ
STN
TRA
TSQ
CLA
MPY
T™I
TRA
cLZ
COM
STN
AXT
cLZ
LDQ
nyp
ST
cLA
MPR
STN
CLA
LRS
Sz
LDO
nvp
STN
CLA
LRS
STO
CLA
MPR
suz
LDQ
ovo
STD
TIX
CL?

1R2
SQRTE
L2
FXIT33
CRSPRD
TS14+1
WCY
42
®H4

C2

2
251
TS14,1
ZERD
C2
WlX,1
UlX,1
Cl
TS1
U2X,.1
1

T51
7ERD
i
V1X,1
Ul Xyl
1

TS1
J2X,1
C1
TS1
IFERD
cz2
V2Xel
XORARV?2,1
M3

12/18/70 PAGE 87

1

Ulxuz AT 2.

—-IS REND ANG GREAT 180.

NORMALIZE W1 AND

(=

1

P-ITERATION INDEX.



75

76
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
T2
73
73
74
74
75
75
76

41

40
41
40
41
42
43
42
43
42
43
42
43
42
43
42
43
42
43
42
43
44
45
44
45
44
45
44
45
44
45
A
45
L4

FI IGHT PRPNGRAM B--1L4 AGS FPB S03 4039 12718770 PAGE 28
L4 A30RYT ELFCTRONICS ASSEMBLY
5613 72 0 6261 3220. TS2 EXEC
3221. *
3222. * P-TTERATOR
3223. *
5614 40 0 1073 3224a FX34 TRA EX1T34
5615 44 0 56156 3225. TNy *+1 CL. N.F.
5616 20 O 0170 3226. CLA P ITERATINN P AT 23
5617 24 0 0347 3227 sus RF
5620 14 0 4007 3228, LN ZERO
5621 04 0 D347 3229, nyp RF
5622 10 0 0011 3230. STO T511 X1 AT D.
5623 06 0 0011 37231. MpY TS11
5624 52 0 NN0D2 3232, LLS 2
5625 10 0 0001 3233. STOD TS1 X1 SQ. AT -2
5626 20 0 0170 32134, CLA P
5627 24 0 D203 3235. sus RT
5630 14 0 4007 32356, LNQ ZFRDN
5631 04 0 0203 3237. pve RT
5632 10 0 0012 3238. STO 1512 X2 AT .0
5633 26 0 0%13 3239. MPR |
5634 10 0 0002 3240. STO TS2 1
5635 20 0 0011 3241. CLA TS11 X1
5636 54 0 0001 3242, LRS 1
5637 34 0 0002 3243, Suz TS2
5640 14 0 4007 3244, Lnon ZERD
5641 04 0O 0033 3245, nve -
642 10 0 0143 3246, ST2 X& AT D
5643 20 0 0012 3247, CLA 1512 X2
5644 54 0 0NN1 324R, LRS 1
5645 10 0 0002 3249, STOD TS2 1
5646 20 0 0011 3250. CLA TS11 X1
5647 26 0 0513 3251. MPR Cl
5650 34 0 0002 3252. Suz TS2?
5651 14 0 4007 3253, LoQ ZEROD
5652 04 0 00372 3254, avp L2 1
5653 10 0 NO73 3255. STD X3 AT 0,
5654 06 0 D073 3256. MPY X3



76
77
77
70
70
71
71

72
72
73
73
T4
74
75
75
76
7%
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70

45
44
45
46
47
46
47
46
47
46
47
46
47
46
47
46
47
4¢
47
50
51
50
51
50
51
50
51
50
51
50
51
50
51
50
51
52
513

FLTGHT PROGRAM 8--L ™ AGS FPR §$03 4039
ARORYT ELECTRIONICS ASSEMBLY

5655
5656
5hbT
5660
5661
5662
5663
5664
5665
5666
5667
5670
5671
5672
5672
5674
5675
5676
55677
5720
5701
5702
5703
5704
5705
5706
5707
5710
5711
5712
5713
5714
57165
5716
5717
5720
S 7 |

52
32
44
10
54
10
60
22
10
72
10
20
24
54
22
26
10
20
26
60
32
54
10
30
32
54
32
22
10
72
10
20
26
10
20
26
34

LM

O000Q0OOoODOD0000oOUOoO0oLOLOoOLOOO0QC Do oO0OO O

nao2
nnol
1074
n172
nnnz2
0013
nonn
4030
0nNl4
7123
nols5
0143
06073
nnol
0033
0015
onNn3
noT3
0143
000N
0013
0001
no13
0011
0012
n0nol
no13
0513
0nos
7034
nol16
07203
0143
0001
N347
onT3
conl

3257.
3258,
3259,
3260.
3261,
3262,
3263.
3264,
3265.
3266,
3267,
3268.
3?6q-
23270.
3271.
3272.
3273,
3274,
3275
3276.
3277,
3278,
3279.
3280.
3281,
3282.
32813,
3284,
3785,
3286.
3287.
37R8.
3289,
3290.
3291.
3292,
32913.

LLS
AD?
TOV
STD
LRS
STO
coMm
ADD
STN
S0
STO
LA
Sus
LRS
AD)D
MPR
5T0
CLA
MPR
CNM
AD7Z
LRS
510
CLz
ADZ
LRS
AD7
AND
STO
TSQ
5710
CLA
MPR
STD
cLa
MPR
Suz

2

TS1
EXIT3S
ESQ

2

TS13

PMAX
TS14
SORTE
TS15
X4
X3

1

c£2
ESES
753
X3
X&

T513
1
1513
7511
TS12
1
TS13
cl
TS4
ARCTAE
TS16
RT
X4
TS1
RF
X3
TS1

12/18/70 PAGE
-2
N.F. IF E TNN LARSE,
F SQ AT -2,
E SO AT 0.

(1-F SQ) AT 0.

RONT(1-FE SQ) AT 0.

SIN{DLFTA £} AT 1.

1
E SQ-X3(X4)AT 1.

X14+X2
1

CNSI{NDELTA F) AT 1.

NELTA E AT 3.

23

80



71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
764
75
75
76
76
77
77
70
70
71
71
72
72
72

52
53
52
53
52
53
52
52
52
53
&2
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

FLIGHT PROGRAM
ABNRT ELFECTRONICS ASSEMBLY

L™
5722 06 0
5723 54 0
5724 04 0
5725 22 0
5726 10 O
5727 200
5730 14 ©
57321 04 0
5732 10 0
5733 26 0
5734 712 0
5738 26 0
5736 36 0
5737 86 0
5740 24 O
5741 10 0O
5742 32 0
5743 10 0
ST44 20 0
5745 24 0
5745 10 0
5747 30D
5750 22 0
5751 10 0
5752 24 0
5753 456 0
5754 24 0
5785 46 0O
5756 24 0
5757 46 0
5760 30 0
57161 62 0
5762 24 0
5T63 46 0
5764 40 0O
5765 20 0
5766 62 0

0015
0003
n17vo
0015
00n16
0170
4007
0014
0171

0637
1123
0171
0n1le6
ooni

0434
o002
0434
0434
0435
0434
nooo
0610
4006
0610
4n05
6026
4006
5771

0620
5765
onoe
ooon
04573
6040
1074
0002
nono

3294,
3295.
3296,
3297.
3298,
3299,
3300
3301.
3302.
3303.
3304,
3305,
3306,
3307.
3308,
3309.
3310.
3311.
3312.
3313.
3314.
3315.
3316.
3317.
3318.
3319.
3320.
1321.
3322.
3323.
3324,
3325,
3326.
3327.
3328,
3329,
3330,

8--LM AGS FP8 S03 4039

MPpY
LRS
Ve
AD?
STY
CLA
LDQ
nve
STN
MpPe
1S9
MPR
MP7
ALS
su3
STD
AD7
STD
CLA
L
STN
cLZ
ADD
STN
SuR
T™I
SUB
TMI
sU8
T™I
cL?
ABS
SUB
TMI
TRA
cLA
ABS

TS15
3

P
TS14
TS16
p
7ER0
TS14
AL PHA
2k 2
SORTE
AL PHA
TS16
1

To
TS?
TP

TP

%

TP
TS0
w3
1817
Mi)3
2817
PITER?
1817
PITERL
2K17
x4+ 6
TS0

2K20
PITER3+S5
EXIT35
TS2

L2/18/70 PAGE

26

DELTAE + X7-X8 AT 3,

1-E SQ

23

1/2K1 AT —-47
(-4T7+23)/2=-12
1/N AT 11 TN A.
11+3=14

MEW TP AT 13,

DELTA TP

13

T-TP

INCREMENT ITER CNOJMTER,

ITFRATION SCHEME,
-1S MU3=1.

=15 MU3=2,

MU3-=ND. ITERATIONS IN A.

=1S NOT nNNNE,
PDOMNE. T-TP

=15 CONVERGED.

DELTA TP.
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73
74
74
75
75
76
76
77
77
no
nn
01
01
02
02
03
n3
04
0&4
05
05
06
06
07
07
no
09
01
01
02
n2
03
n3
04
04
ns
05

57
56
57
56
57
56
57
56
57
60
61

60
61
60
61

60
61

60
61

60
61
60
61

60
61

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

FLIGHT PRNOGRAM

5767
ST7T0
5771
5772
5773
5774
5T75
5776
5777
6000
600]

6002
60013
6004
6005
60086
6007
6010
6011
6012
6013
6014
&015
6016
6017
6020
6021

6022
6023
6024
6025
6026
6027
6030
6N31]
&Nn32
5033

24
46
20
34
10
14
54
44
40
70
ng
44
40
30
06
46
20
40
20
10
30
06
52
10
62
24
46
30
46
20
40
20
40
20
60
10
30

LM
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ABDRT ELFCTRONICS ASSEMBLY

N&47
6013
o170
0212
onnl
4007
DO04
STTT
6001
6177
nonon2
6006
6012
000l
0002
6011
4030
6012
4037
0467
0000
0467
nno4
0003
0000
0230
6033
0003
6030
0230
6032
0217
6031
0230
0000
0003
n17o0

3331,
3332.
3333.
3334,
3335,
3336,
3337,
3338.
33139,
3340,
3341.
3342,
3343,
3344,
3345,
3346,
3347,
3343,
3349,
3350.
3351.
3352.
3353,
3354.
31355.
33%6.
3357,
3358.
3359,
3360,
3361.
3362.
3‘;63.
3364
3365,
3366,
3367,

S4B
TM]Y
PITER1 CLA
Suz
STD
LDD
LRS
TV
TRA
DLY
e
TNy
TRA
cL?
MPY
T™M]
CLA
TRA
CLA
STND
DELP CLZ
MPy
LLS
STOD
ABS
sus
TMI
EL?
TM™M]
CLA
TRA
PITER2 CLA
TRA
CLA
Com
STN
PITER3 CL7?

2K18
NELP
p

pp
TS1
TERN
4
*+1
4D
INTT
TS2
42
+7
TS1
TS?
32
PMAX
%42
NMAX
PART
TS0
PART
A
TS3

2K19

PITER3

153
k45
2%19
*+5
2K14
R
2K19

TS3
p

12718770 PAGE

-IS SKIP PARTIAL
COMPUTE PARITAL T.

23

27
CL' ﬂ.Fl

TO TURN ON SEQUENCE
27-13=14%

DET SIGN OF PART
NUM X DENNM

PARTIAL T AT 14
T-TP

13+14-4=23
NELTA P

DELTA P
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06
07
07
no

nn
01
01

02
0?2
03
03
04
N4
ng
0%
04
08
07
07
nn
0n
01
01
N2
02
n3
03
04
ne
0s
08
04
06

62
63
62
63
64

65
A4
65
64
65
64
65
64
&5
64
65
A4
65
64
65
66
67
66
67
66
&7
66
67
66
6T
56
67
Ak
&7
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6034
6035
6036
6037
£040

6041
h04&?
60473
6044
6045
6046
6047
6050
6051
6052
6053
6054
6055
6056
6087
6060
6061
6062
60613
6064
6065
6066
(06T
6070
5071
6072
6073
6074
6075

10
32
10
40
72

20
14
54
04
72
10
36
10
20
16
10
30
06
10
12
04
10
20
14
04
10
40
44
50
20
36
10
20
26

LA

OD202000

= OO 00000 C0000QO000020D2000000

ABODRT ELECTRIONICS ASSEMBLY

0212 3368, STN
0003 3369. ADZ7
0170 3370. 51D
6262 3371, TRA
6261 3372, TSQ

3373, *

3374, *

3375. *
0636 3376 TBRAKE ZLA
4007 3377. LD9
nool 33713, LRS
N170 3379, nve
7123 3380. TSQ
0001 3381. STN
0073 3382, MP7
0423 3383, STO
nnol 3384, cLA
N143 3285, MpZz
nol13 3386. STO
0001 3387. cLz?
0170 3388, MPY
0001 3384, STO
0no2 3390. STQ
0347 3391. nve
no12 3392, STD
nonol 3393. cL?
0002 3394, LDO
0203 3395, Dye
0nl4 33945, STO
1075 32974 EX36 TRA
6070 33948, TV
0002 33299, AXT
N013 3400. IMPBK1 CLA
0030 3401. MpZ
ono7 3402, STO
0n1l4 34013, cLA
0064 3404, Tpr

PP
TS3

p
EXEC+1
EXEC

12718770 PAGE 92

NEW P

TMPULSFE AND BRAKTING VELNCITIES.

2¥1
TERD
1

P
SDRTE
TS1
X3
RENDDT
TS1
X4
TS13
151

p

TS1
¥52
RF
T512
TS1
TS?2
RT
TS14
EXIT34
41
2.1
TS13
J2X,e1
TST
TS14
V2X,1

48

49-23=26
ROOT(MU/P) AT 13

13

113

RONDT(PXMU)Y AT 36

13

13
CL. D.F.

RODOT{MU/P)X{X4) AT 13
1

ROOT{PXMU)/RT AT 13
1



07
07
0o
o0
N1

01
02
02
n3
N3
N4
04
05
ns
06
06
av
n7
00
no
N1
01
n2
02
03
03

N4
ng
ns
ns
NG
0s

07

66
67
70
2
0
T
70
71
70
i
T0O
71
70
71
70
71
70
T1
72
73
72
73
T2
72
r2
73

72
73
T2
73
72
73

72
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ABRNRT ELFCTRONICS ASSEMBLY

6076
6077
6100
6101
£102
6103
6104
6105
6106
6107
£110
6111
6112
6113
6114
6115
6116
6117
6120
6121
6122
6123
£124
5125
6125
6127

6130
6131
6132
£133
6134
6135

A136A

32
56
24
10
20
26
10
20
26
32
56
24
10
10
42
44
72
10
30
T2
54
60
22
26
10
T2

50
20
10
42
T2
40

(238

LA

O DO DD DO QDO et vt ot it D (Dt DDt Ot = DD

D D e et e

0007
onol
0430
cN30
N422
0060
naoz
0012
0034
noo7
nnni
0460
NoN&4
0004
6071
1074
6737
N370
0172
7123
0001
onooe
4030
n1T
c172
6261

0an2
0n3n
nnng
6131
6737
1076

6137

1405,
3406,
3407,
3408.
3409,
3410.
3411,
3412,
3413,
3414,
3415,
3416,
3417.
3418,
3419.
3420.
2421,
34272,
3423,
3424,
34725,
3426,
3427,
34728,
3429,
3430,
2431,
341372,
2433,
3434,
3435,
3436,
3437,
34138,
3430,
3440,
2441,

G # 3 #

DLAW

AD7
ALS
SuUB
STO
CLA
MPpR
STD
CLA
PR
AD7
ALS
suU3
513
STO
TIX
TNV
TS82
STD
CL?
TSS9
LRS
COM
ADD
MpQ
5TO
TSO

AXT
cLA
STN
TIX
7S2
TRA

Tav

12718/ 70 PAGE
Ts?
1 13
VIX,sl
VEX,1 -BRAKING VFL AT 172
RFEDAT 13
Ul Xyl 1
ST
TS12 RONT(PXMUY/RF AT 13
V1iXsel 1
TS7
| 13
V5 X1
V3X,1 VEL TD GAIN AT 12
TS4,1
IMPBK1,1
EXIT3s5 CHFCK VG OR VF DaFa
IPYMAG
VG 13
FSQ F SQ FR P ITER AT-2,
SORTE
1 E AT 0.
PMAX 1-E AT Q.
AL PHA
o1 Q NF TRANS NRB AT 23
EXEC
COMPLETFE VF DN FOLLNWING CVYCLE.
241
VFEX,1 13
TS4,1
¥-241
JPVMAG
EXIT37 VF IN A AT B.

SUIDANCE LAW COMPUTATIONS,

41 TIME T BURN COMP,
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07
00
00
01
01
0y
02
03
03
04
04
05
0%

N6
05
07
07
nn
00
01
01
nz
02
03
03
N4
D4
0s
05
06
06
07

73
74
75
74
75
74
75
T4
75
74
75
74
75

74
75
74
75
16
77
76
77
76
77
76
77
76
77
76
77
76
77
76

FLIGHT PRNGRAM

LM
137 20 O
6140 26 0O
6141 22 O
6142 26 0
6143 22 0
Al44 06 0O
6145 54 0
6146 04 0
6£147 44 0
6150 40 0
6151 20 0
6152 10 0O
6153 40 0
6154 20 0
6155 26 0
6156 60 D
6157 22 0
6160 72 0
&£161 10 0
6162 14 0
6162 20 0
6164 54 N0
6165 04 O
6166 10 O
6167 14 0
£170 20 0
6171 54 0
6172 04 0
6173 10 0
6174 20 0
6175 10 O
£176 40 0O

8-—LLM AGS FP2 503 4039

A3NRT ELECTRONICS ASSEMBLY

N370
0655
0654
n3Tn
5033
0370
o002
0067
6151
6152
4030
0387
1077

0134
nN13s4
nonn
4065
7123
nnol
4007
0135
nnol
0nol
0053
4007
Nn136
noni
nnel
0047
4036
D6N4
1100

3442,
3443,
3444,
3445,
3446,
3447,
3448,
3449,
3450,
3451.
3452,
3453,
3454,
32455,
3456,
3457.
3458,
3459.
3460,
3461.
3462.
3463,
3464,
3465,
A46h.
3467.
3468.
3469,
3470,
3471,
A4T2,
3473,
3474,
3475
3476
3477,
BATR'

CLA
MPpR
ADD
MPR
ADD
MDY
LRS
nve
TV
TRA
cLA
STN
TRA

COMPUTE

CLA
MPR
oM
ADD
TSQ
STO
LDQ
cLA
LRS
ovp
STO
LDQ
CLA
LRS
e
STD
cLA
5TD
TRA

POWER ON INITIALIZATION

VG
4¢3
442
V35
181
VG

?

AT
k+2
*+2
PMAX
TRO
EXIT38

LUNAR AZIMUTH

A3l
A3l

182
SORTE
TS1
ZERN
A3?

1

TS1
CODELL
2ERD
A33

1

TS1
SIDELL
MS
JEL21
EXTIT39

12718770 PAGE

13
AT =25
AT -12

16
16-7=9

TIME 7O BURN AT 9,

+?

+1

TD 2

T 2

AT 1
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0T
10
10
11
11
12
12
13
13
14
14
15
15

16
16
17
17
10
10
11
11
12
12
13
13
14
14
15
15
16
16
6 5
17
10
19

T
60
61
60
61
6n
&1
60
61
60
61
60
61
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61
60
61
&2
63
62
63
62
63
62
63
62
63
&2
63
62
63
62
63
&s4
655
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6177
6200
6201
6202
62013
£204
6205
6206
6207
£210
6211
6212
6213

6214
6215
6216
6217
6220
6221
6222
6223
6?2724
6225
6226
6227
6230
(231
6232
6233
6234
6235
6236
6237
6240
6£7241

66
64
64
66
20
10
20
10
72
20
24
46
66

64
56
44
64
22
10
22
10
66
b4
56
46
40
66
64
56
46
56
46
30
22
10

QOO0 DIIO000O00

DO00000000C000000O0DDDO00OC0O

3050
6200
2200
7057
4044
n025
4046
0024
0N2&
0024
7002
6207
7010

2040
0001
1101
6200
4011
noovy
4065
no24
5402
2040
onol
6231
6225
TN12
2040
nnol
62321
0001
6243
noo7
4034
0024

3479,
3480,
3481.
3482,
3483,
3&84.
3485,
3486,
3487,
23488,
3489,
3490,
3491,
3492,
3493,
3494,
3495,
3494,
3497.
3498,
3499,
3500
3501.
3502.
3503.
3504,
3505.
3506.
3507.
3508,
3509.
3510.
3511.
3512.
1513,
1614,
3515.

*
INIT

GSESR

WRNDLP

LM ABORT ELFECTRONICS ASSEMBLY

T
INP
INP
ourT
ZLA
STO
CLA
STD
TS0
cLA
SuUA
TMI
auT
GSE
INP
ALS
TM™MI
INP
AND
STD
AND
STO
nuT
INP
ALS
T™MI
TRA
auT
INP
ALS
T™I
ALS
TMI
CL?
ADD
STO

3250
5210
DEDA
7057
BACK
TVARBR#+]
CLAFR
TVARBR
TVARRR
TVARRR
CLATEN
*¥-3
7010

SERVICZF ROUTINE

2040

1
FXIT40
6200
185
TS7
STOCOM
TVARAR
6407
2040

1

2
*-3
7012
2040

1

Lk

1

x4+ 5
157
TRACOM
TVARRR
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RESET CARRY INHIBIT

RESET DISCRETES

PRIME HARDWIRED CNRES

RESEYT FAILUYRE INDICATOR

INITIALIZE

SET UP VARTABLE STORE

SET GSE 5

RESET GSE 5 AND FAIL INDIZ,

WAIT FOR NEXT WORD

END OF BLOCK
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15
15
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16
17
17
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10
11

12
12
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13
14
14
15
15

16
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17
17
10

64
65
64
65
64
65
64
65
64
65

64
65
£4
65
66
67
66
&7
66
67
66
67
66
67
66
67

66
&7
66
67
70

FLIGHT PROGRAM 8-——LM AGS FP8
LM

6242
6243
6244
6245
h246
6247
6250
6251
6252
6253

6254
6255
6255
6257
6260
6261
6262
L2613
6264
6265
f2AK6A
6267
6270
6271
6272
6273

6274
6275
A276
6277
6300

40
b4
72
40
10
30
22
10
30
40

30
22
10
20
10
12
320
56
46
10
40
30
10
20
10
40

30
56
44
40
20

Q220000000 O

D000 DO00O0ODDD2CO0ID

ARDRT ELECTRIONICS

00?24 3516.
6200 3517.
n024 3518.
6224 3519,
oooo 3520,
0nN24 3521.
4006 3522
n024 35723,
0000 3524,
6764 3525.

3526.

3527,

3528,
D377 3529.
4006 3530,
0377 3531.
4014 3532.
0727 3533,
0063 3534,
D727 3535.
onont 3536,
6267 3537,
07127 3538,
1110 3539,
0063 3540,
0057 3541,
1013 3542,
nn63 3543,
1110 3544,

3545,

3546.

3%47'
0543 3548.
annl 3549,
6300 3550,
A£357 3551.
N&4 b 3552,

S03 4039
ASSFMBLY

TRA
TNP
TSQ
TRA
STO
cLz
ADD
STND
"Lz
TR2A

RETURN

TIMEA CLZ
409
STO
“LA
ST2
STQ
Lz

*ALS
TMY
STQ
T2A
cLz
STND
CLA
STN
TRA

EXEC

*x
x
*
NSPLY CLZ
*ALS
TOV
TRA

CLZ
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TVARBR
6200
TVARBR
WRDLP
TS0
TVARBR
1817
TVARRBR
TS0
EXIT

INPUT WNRD AND STORE

INCREMENT NF VARIABLE
STAORE NR BRING

TIME UPDATE AND EXECUTIVE PARY 1,

TA1l UPDATE ABS TIMF,
18517 FQU TD 2SFECS.

TAl

1811 1.C. DEDA COUNTER
DEDASC

BRANCH SET MNEXT BRANCH.
DEDASC

1

*+3 - IS TIME 1O DEDA,
DEDASC

EXTIT41

ARANCH SAVE BRANCH INM
TUPRR TEMPORARY BRANCH
DEDABR OFEDA START

BRANCH

EXIT41 TN SOFT DISPLAY

DISPLAY SUBROUTINE.

DSPSC

1

*42 D.F. IS TIME T0O DISPLAY
ISPLY4

pAOUT INCREMENT DISPLAY VARTABLES.
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11
11
12
12
12
13
14
14
15
15
16
16
17
17
10
10
11
11
12
12
13
13
14
14
15
15
16
16
17
17
10
10
11
11
12
12

71
70
71
70
71
70
71
70
71
70
71
70
71
70
71
72
73
72
73
72
73
72
73
72
73
72
73
72
73
72
73
74
75
T4
75
74
75

FLIGHT PRAOGRAM

6243 66
6344 40
6345 46

L™

6301 22 O
6302 10 0
£303 320 0
6304 22 0
6305 40 0
6306 10 O
£307 34 0
6310 26 0
£311 10 O
6312 20 O
6313 10 0
6314 06 0
6315 54 0
€316 04 0
6317 10 0
6320 20 0
6321 14 0
6322 04 0O
6323 44 0
6324 40 0
6325 30 0O
£326 20 O
&327 10 0
£330 20 0
6331 62 0
6332 10 0
6233 20 0
6334 46 0
6335 20 0O
6336 40 O
6337 20 0
6340 32 0
6341 66 0
6342 66 0
0

0

0

B—-—1.M AGS FPS8 SO03 4039

ARORT FLFCTRONICS ASSEMBLY

N443
0444
0214
n215
6323
D444
0427
0624
0443
044k
0437
0624
0011
0213
0215
0214
4007
0213
6325
6327
0215
40130
0214
0444
noen
0010
D446
6337
4036
6340
4007
0010
2040
2440
AOLN
1111
6020

3553.
3554,
3555,
3556,
3557,
35%8.,
3559,
3560,
3561.
3562.
3563.
2564,
3565,
356h.
3567
3568.
3%6‘?.
3570.
3571.
3572.
3573
3574,
3575.
3575.
3577,
3578.
3579,
3580.
3581,
3582,
3583.
3584,
3585.
3586,
3587.
3588,
3589,

DSPLY1L

DSPLY?

ADD
STD
CL?
AND
TRA
STN
Sz
MP2
STD
CLA
sSTn
MPY
LRS
avp
STN
CLA
LNQ
*JVp
Tav
TRA
cCL?
cLA
STO
CLA
ABS
STN
CLA
TM™MI
CLA
TRA
CLA
AD7
nuT
JUT
nuT
TRA
JuT

nennuT
pOOUT
POUT
DPOUT
ISPLY2-5
PDOUT
pPDOTMY
1K4
DPDNUT
PDOUT
PINTMI
1K4

9
POUTFS
DPOUT
POUT
ZERD
POUTFS
kg ?
*+3
JPOUT
PMAX
PIUT
PIOUT

TS10
PDOUT
43
MS
k42
ZERO
7510
3040
2440
5310
EXIT4&2
5020
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132

I.C. DISPLAY COMPS.

o1
DELTA PDOT AT 13.
13

o1

N.2 PDOT AT 23,

=T76840 FT A23

DELTA P AT DISPLAY SCALE.
23

=T6840 FT B22

NUTPUT P AT DISPLAY SCALE.
DISPLAY POSITIDN RATE,

1 IS +

B lS =

SIGN MAGNITUDE.

RESET

SELECT ALT RATF.
NUTPUT ALT RATF,
COMPUTE VYO FOR 2JTPUT
DUTPUT SAME.
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16
o 4
T6
77
60
61
60
61
60

FLIGHT PROGRAM 8--{ 4 AGS FP8 S03 4039

LY
6346 20 N
6347 46 0
6350 40 O
6351 20 O
635? 56 0
6353 66 0
£354 66 0
6355 66 0
6356 20 0
6357 10 0
6360 30 0
6361 22 0O
6362 10 O
6363 40 0
6364 20 0
6365 24 0
636k 46 0
6367 320 O
&370 20 O
6371 10 0
6372 40 O
6373 12 €
6374 20 O
6375 26 0
6376 10 O
6377 20 0O
6400 26 0
6401 34 0
6402 10 0
64N3 20 N
6404 26 D

ABNRT ELECTRONICS ASSEMBLY

0214 3590, DSPLY3 LA
6351 3501, ™I
6352 3592, TRA
4007 3593, cLA
0nn1 3594, *ALS
3040 3595, ouTt
2420 2596, nuT
6010 3597, ouT
4011 3598, LA
0543 3599, NSPLY4 STN

3600. *

3601. * CYCLF

3602, *
0615 3603, EXFC1 CLZ
4004 1604, ADD
0615 3605. STO
1112 3606. TRA
0615 3607. CLA
4040 3608. sus
4047 3409, ™I
0615 3610, eLz
1014 3611, cLa
0063 3612. ST
4047 2613, TRA

3614. *

3615. *

3616, *
0023 3617. CRSPRD STQ
0005 3618. CLA
0011 1619, MPR
0007 3620. 5TN
0005 3621, LA
0012 3622, MDR
0007 3623, suz
0014 3624, ST
0004 2475, CLA
0012 3626, MPpR

POUT
*42
*4 2
ZFERN
1
3040
2420
6310
185
psSpPSC

COUNTING

10
1817
MU0
EXIT43
MU10
43817
DELAY
MU10
BR50
RR ANCH
DELAY

12/718/70 PAGE

DISPLAY PNSITION,

ALT NEG.

SIGN BIT USED
RESFT

SELECT ALT.
DUTPUT ALT,

RESET COUNTER.

UPDATE MINDR CYCLE COUNT,

CHECK FOR END,

-IS NDT END.

BR5D START.

CROSS PRODUCT SUBRDUTINE. AX8=C,

SREX
TS4+2
TS10+1
TS7
TS4+]
TS10+2
TS7
TS14
TS4
TS10+2

A7
RY

AY
57 4

cX
AX
B?

——

98



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

20

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

61
60
61
60
61
60
61
60
61
60
61
62
63

62
63
62
63
62
63
62
62
62
63
62
63
62
63
b4
65
64
65

FLIGHT PROGRAM

LM
6405 10 0
6406 20 O
6407 26 0O
6410 34 0
6411 10 O
6412 200
6413 26 0O
f414 10 D
6415 20 0O
6416 26 0
6417 24 N
6420 10 0
6421 40 0
6422 12 0
64232 30 O
6424 50 1
6425 20 1
6426 26 1
6427 32 0
6430 10 0O
6431 42 1
6432 72 0
6433 10 9
6434 SO 1
6435 20 1
6436 14 0
6437 54 0
6440 04 0
6441 10 1
6442 42 1
643 40 0

8--LM AGS FP8 S03 4029

A3NRT FLECTRIONICS ASSEMBLY

noo7
0006
0010
onov
no1s
0005
0010
Doo7
0004
0011
0007
0016
nn23

N021
col7
0oe?
0014
nnla
0017
no17
6425
123
0013
0002
0014
4007
nonl
no13
0010
64135
0021

3627.
3628,
3629,
3630.
3631,
3632,
3633,
3634,
3635,
3636.
3637.
3638.
36 3(}.
3640,
3641.
3642,
3643,
2644,
3645,
3646,
K47,
3648,
3649.
3650,
3651.
3652.
3653,
3654,
3K55,
3656,
3657.
3658,
3659.
3661.
31662.
3663,

STN
cLa
MPR
1}4
STO
CLA
MPR
STN
cLA
MDY
su7
STO
TRA

STQ
cL?
AXT
CLA
MPR
ADZ
STN
TIX
TSQ
STN
AXT
SLA
LD9
LRS
DVP
STN
TIX
TRA

TS7
TS4+2
TS10
TS7
TS14+1
TS4+1
TS10
TS7T
TS4
TS10+1
TS7
TS144+2
SRFEX

12/718/70 PAGE 99

AZ

LY
Ay
8X

AX
BY

Cz

MIRMALIZE VECTOR SUBROUTINF,

SRFEX2
TalT
291
TS14,1
TS14,1
T517
L
x-4,1
SORTE
TS13
241
TS14,1
7ERD

1

TS13
TS10,1
*-5,1
SRFX?2

INPUT VECTNR

UNIT VECTDR AT 1.

NAIBIT PARAMETERS FROM EPOCH SURRNUTINE.



22
22
23
23
24
24
28
25
26
26
27
27
20
20
21
21
22
22
?'-l
213
24
24
25
25
26
26
27
27
20
20
21
21
22
22
23
22
24

K4
65
64
65
64
65
64
65
64
65
64
65
66
67
&6
67
66
&7
66
67
66
6T
(1)
6T
66
67
66
A7
70
71
70
T1
70
71
70
71
70

FLIGHT PRAOGRAM

6444
6445
K446
6467
6450
6451
6452
6453
6454
6455
6456
6457
6460
6461
6462
6463
6464
6465
6466
6467
6470
6471
6472
6473
64T4
6475
6476
6477
£500
6501
6507
6503
6504
6505
£506
6507
6510

12
30
30
30
44
50
20
26
a2
10
20
26
32
10
20
26
32
10
472
40
72
10
06
44
04
60
22
10
20
14
54
04
40
10
20
14
54

L+

DOD0OODO0DDIDO0O0O0D V=DM QO D~ DA = ODTTOD

n021
0011
0012
0013
6451
n00?2
0204
0424
0013
0013
D424
0424
0012
0012
0204
0204
no11
0011
6457
1120
7123
0207
0012
6474
0626
n000
4030
0001
0207
4007
0001
0001

1121
0173
0636
4007
0001

8-—-LM AGS FPS8
ABORT FLECTRONICS

3664,
3665,
3666,
3667,
3668,
3669,
3670.
3671
36?2.
3673.
3674,
3675.
3676,
3677.
3678
3679,
3680,
3681.
3682.
3683,
3684,
3685,
36R6,
3687,
3688,
3689,
3690,
36QI L]
3692,
36‘)3.
3694,
3695.
3696,
3697.
3698,
31699,
3700.

S03 4039
ASSEMBLY

NRBPM

NRBPMI1

EX44

EX45

STQ
cL?
cLZ
CL2Z
TNV
AXT
CLA
MPR
AD7
STO
CLA
MPR
ADZ
STO
LA
MPR
AD7
STD
TIX
TRA
TSQ
5T
oy
TOV
VP
com
ADD
STN
CLA
LDQ
LRS
nvP
TRA
STO
CLA
LDO
LRS

SREX?2
TS11
TS12
1513
4+ 1
231
R0X,1
VOX,1
TS13
TS13
VOX,1
VOX,1
TS12
TS12
ROX,1
ROXel
TS11
TS11
NRRPM1, 1
EXIT44
SQRTE
20
TS12
41
2K1

PMAX
TS1
RO
ZERN
1
TS1
EXIT4S
Al
2K1
ZERD
1

12/18/70

23
13

RO DOT V0O AT 36

VO DOT VO AT 26

RO DOT RO AT 46

23
23+26=49

48

281

ALPHA I AT 23

49

PAGE

100

——’



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

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

71
70
71
70
T
70
71
T2
73
T2
T
T2
T3
T
72
72
73
T2
73
i

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

FLIGHT PRNGRAM

LM
6511 04 O
6512 72 0
6513 10 0
6514 14 0
6515 654 0
6516 04 O
6517 10 0
6520 20 0
6521 24 0
6522 14 0
6523 04 0
6524 10 O
6525 20 0
6526 36 0
6527 10 0
6530 30 O
6531 14 0
6532 04 0
6533 10 0
6534 40 0
6535 12 0O
6536 30 0
6537 20 0
6540 26 0
6541 56 0
6542 10 0O
£543 10 0
6544 72 0
6545 20 0
546 26 0
6547 10 0
6550 20 0
6E51 2560
6552 34 0O

B--LM AGS FP3 503 4039

ABDRT FLECTRONICS ASSEMBLY

0173
7123
0001
4007
0nnl
0173
noT7
0173
0207
4007
0173
0103
0173
0001
0001
0013
4007
00Q1
0043
0021

0n21
0007
0442
0077
0001
0010
0011
6767
0000
0103
00113
nnoil
0043
0013

3701.
3702,
3703,
3704.
3705.
3706.
3707.
3708,
3709.
3710.
3711.
3712.
3713,
3714.
3715.
3716.
3717.
3718.
3719.
3720.
3721.
3722.
3723,
3724.
AT255%
3726.
3727.
3728.
3729.
3730.
3731.
3732,
3733,
3734,
3735,
3736,

ELPRDI1

pve
TSQ
ST2
LDQ
LS
ave
STOD
CLA
sus
LDQ
ovp
STN
CLA
Mpz7
STND
cLZ
LDQ
nve
STO
TRA

STQ
2 i 4
CLA
MPR
ALS
STa
STO
TSQ
cLA
MpPR
STD
LA
MpPQR
Suz

AT
SQRTE
TSt
LERN
1

Al

NT

AT

RD
IERD
AT

CI

Al
TS1
TS1
¥513
ZERD
TS1
SI
SREX?

ELLIPSE PREDICTIR

SREX?2
TS7T
TI

NI

1
TS10
TH1Y
SICOE
TS0
CI
1513
TS1
ST
TS13

12718770 PAGE

49-23=256

RNADT (MU /ALPHA) AT 13

ANG FRED AT -9,

RONT [ ALPHAXMU)Y AT 36
36

SURROUT INE.

ITERATION CNUNTER.
13
AT "9-

DEL M AT 3,
DEL £ AT 3.

AT 0.
1
1
ND+1=1

101



25
26
26
27
27
20
20N
21
21
22
22
23
23
24
24
25
25
26
26
27
27
30
30
31
31
32
32
33
33
34
34
A5
A5
36
36
37
27

15
T4
75
T4
15
16
77
16
77
76
77
16
77
76
17
76
T
T6
TT
76
77
60
61

60
61
60
61

60
61

&0
&1

60
61
60
61

60
61

FLIGHT PRNGRAM 8--L"Y AGS FPB S03 4039

65513
6554
6555
6556
6557
6560
6561
6562
6563
6564
£565
6566
6567
6570
6571
6572
6573
6574
6575
6576
6577
6600
6601
6602
6603
6604
6605
6606
6607
6610
6611
6612
6613
6614
6615
6616
61T

22
10
30
24
46
20
54
60
22
06
04
10
a0
34
56
22
14
54
04
10
20
26
10
20
26
06
04
60
10
20
24
32
14
54
04
10
50

0000000000000 000DOOODVDODIODIDOOOOOD

5033
0012
0007
4005
hH42
0103
000l
0o0n0n
oono
0173
0207
0003
onLo
0011
ono2
0001
4007
0001
coT7
0007
0207
0012
n014
01732
0077
noo1
nols
0000
0013
0012
5033
0000
4007
0001
no12
on17
noo02

3738,
37139,
3740,
3741
3742,
3743,
3744,
3745,
3746.
3747,
2748,
3749,
3750,
2751.
3752,
3753.
3754,
3755,
3756.
3757.
21758,
3759.
3760,
3761,
3762,
3763,
2764,
3765.
3766.
3767
3768,
2769.
3770.
3771.
31712,
3T773.
2774,

LM ARDRT FELFCTROANICS ASSFEMBLY

ADD
ST
o5 B d
sus
TM™MI
CLA
LRS
COM
ADD
MPY
nve
STN
LY
SuUz
ALS
ADD
LDQ
LRS
Dpvp
STD
CLA
MPR
sSTD
CLA
wpa
MPY
nyp
oM
STD
CLA
sus
ADZ
LDQ
LRS
ovp
STO
AXT

181
7512
TS7
2B17
ELPRD3
CI

1

TSO
Al
RO
7S3
TS10
TS11
2
TS1
ZEROD
1

NT
TS7
RO
1512
TS14
Al
NT
TS1
TS14

T513
TS1?
181
TSO
ZERD
1
TS1?
TS17
241

12718770 PAGE

X12 AT 1.

21TERATIONS,
-1S NOT DONE,

0

1
23%1=24
23

F AT 1.
3

1

AT -9,

G AT 11.
24
23-9+%1=15

F DDOT AT -9,
X172

2

G DOT AT 1.

1n2



62
63
62
63
62
63
&2
63
62
63
62
63
62
63
62
63
64
65
(oA
65
64
&5
64
65
64
65
64
65
b4
65
64
65
66
67
66
67
66

FLIGHT PRNGRAM 8--14 AGS FPS§
LM ABORT ELFCTRONICS

6620
6621
6622
6623
6624
6625
6626
6627
6630
£631
6632
66313
6634
6635
6636
6637
6640
6641
6642
66463
6644
£645
h646
65647
6650
6651
6652
6653
6654
6655
H656
6657
6660
£661
KHED
6663
6664

20
26
10
20
26
32
56
10
20
26
10
20
26
32
56
10
42
40
22
10
20
24
56
10
20
54
24
26
56
10
20
26
32
32
14
54
04

D000 000Q00000OQ00O0O0O00C OO0 OOOMMFEOOOD~O DM

0204
nnnz
nonz2
D424
noov
noeo?
oonl
0220
0204
0013
0002
N&24
noL17
pon2
nnonl
0430
6620
0021
40064
onon?
0010
0011
onn2
nni13
nonn
0nonl1
4065
043
nonl
0014
oon1
0103
0014
0013
4007
noN3
no1z

3T ths
3776,
3771+
3778,
3779,
3780.
3781.
3782.
3783.
3784.
3785.
3786.
3787.
3788.
3789,
3790.
3791.
3792.
3793,
3794.
3795'
3796.
3797.
3798.
3799,
3800.
3801.
3802,
3803.
23904,
3805.
2806.
3807.
3808.
38N09,
3810.
3811.

S03 4039
ASSFMBLY

FLPRD?

ELPRD3

CLA
MpP
STN
CLA
MPR
AD?
ALS
STD
CLA
MPR
ST
LA
MpR
ADZ
ALS
STN
TIX
TRA
ADD
STN
CLA
sus
ALS
5TN
CLA
LRS
SUR
MPR
ALS
STD
CLA
Mp2
ADZ
ADZ
LD9
LRS
P

P0X,1
T53
152
VDX,1
TS87
TS2

1
RIXel
RDX,1
TS13
TS2
VOX,1
TS17
TS?

1
VIX,1
ELPRD?2,1
SREX2
3817
TS7
TS10
TS11
2
TS13
TSO

1

132
ST

1
TS14
TS1
CI
TS14
TS13
7EQN
E
TS12

12718770 PAGE

23

1

24

13
11+13=24

23

PRED PNDS AT 23
23

—£)

14

13

1

PRED VEL AT 13

DELIM)-DEL(EY AT 1.
%

D+2=2

1

D+1=1

X11 IN A AT 1.

4
DEL F CORRECTION AT 3.

103



32
33

33
34
34
35
35
16
36
a7
3T
30
30
31

31
32
22
33
33
34
34
35
35
35
36
27
27
a0

30
31
31

67
66

67
66
67
66
67
66
67
66
67
70
71

70
71

70
71
70
71
n
T1

70
71
70
71
70
T1
72

73
72
T3

FLIGHT PRNOGRAM B8--LM AGS FPB S03 4039
LY ABDRT ELFCTRONICS ASSEMBLY

6665 32 0 0011 3812. ADZ
6666 40 0 6547 3813, T2A

3814. #*

3815. *

2816. *
6667 12 0 0022 AR17. DPSQ STQ
A6TC 30 C 0N01 3818, ELE
6671 30 0 0002 3819, cL?
6672 50 1 0002 3820, AXT
6672 20 1 0004 3821. DPSQ1  CLA
6674 06 1 0004 3322. MPY
6575 32 0 0001 3923. *AD7
6676 46 0 6716 3824, T™MI
6677 10 0 0001 3825. 5T0
6700 12 0 0003 3826, ST
6701 30 0 0002 3827. cL?Z
6702 32 0 0003 3328. *ADZ
6703 10 0 0002 38209, ST
6704 46 0 6706 3930, ™I
&E705 40 O 6714 38131. TRA
6T06 24 0O 4036 3832, *SU3
6707 10 O 0002 3833. STD
6710 30 0 0001 3834, CL?
6711 22 0 4006 3835. *ADD
hT12 46 0 6716 38354, TMI
6713 10 0 0001 2837. STOD
6714 42 1 6673 3838, DPSQ2 TIX
6715 40 0 0023 3839, TRA
6716 20 0 4030 2340, DPSQ3 CLA
6717 10 0 0001 3341, STN
6720 40 0 0023 3342, TRA

3R43, *

3844, *

3845, %
6721 12 0 0022 3846, NORM STO
6722 44 0 AT27 3’47, TV
6723 14 0 0002 3848, LD

12718770 PAGE

TS11
ELPRD1

DEL E

DOURLE PRECISION SQUARE SUBRDUTINE,

SAEX

TS51 A SO MS
T52 A SO LS
241
TS4,1
TS4,1
TS1
nePsSo3
TS1
1S3
TS?
153
T5?
*4¢2 CHECK FOR N.F.
pPsQz
MS

TS?2

T<1
1817
IPSO3
751
DPSA1,1
SREX
DMAX
TS1
SREX

CHECK FNR N,.F,

CHECK FNR N.F.

D.F. DETECTED.

NORMALTZE SUBRDUTINE.

SREX1
®+1 CLEAR N.F.
TS2 A SD LS

104



32
32
33
23
34
34
35
35
36
36
27

3T
30
30
21
a1
32
32

33
33
34
34
35
A5
36
36
AT
37

30

30
31

72
73
72
73
T2
73
72
73
72
73
72

73
T4
75
74
75
74
75

74
TS
T4
75
T4
75
74
75
74
75
76
77
76

FLIGHT PROGRAM B8--L" AGS FP8 S03 4039
LY ABORT ELECTROMICS ASSEMBLY

6724 50 1 0007 1849, AXT
6725 20 0 00Nl 3350. CLA
6726 52 0 0N0O2 3851, *LLS
6727 44 0 6735 3852, TOV
6730 10 0 0001 3853, STN
731 42 1 6725 1A54, TIX
6732 20 0 4017 3855, CLA
£733 22 0 4035 3856. ADD
6734 40 0 0022 3857, TRA
6735 20 1 4000 3858, NORM1 CLA
6736 40 0O 6733 3IR59, TRA

3860, *

inkl. %

3862, *
6737 12 0 0021 3863, DPVMAG STQ
6T40 T2 D 66587 1864, TS2
6741 T2 0 6721 3R65,. TSQ
4742 10 0 002D 3IR66 ., STOD
6743 30 0 0001 3867, SLE
6744 T2 0 T123 3868. TS0
6745 40 0 002N 28649, TRA

3870, *

3871, *

2872, i
6746 12 0 0023 3873, DPTSR STQ
6747 20 0 0377 3874, CLA
&£750 24 1 0520 3875, Sus
6751 56 0 NDOOS 3876, ALS
A£752 10 0 nnnil 3877, STN
A753 20 1 06824 3878, CLA
6754 54 0 ND14 3879, LRS
6755 10 0 0002 3880, STHD
6755 20 0 0353 3R81. CLA
5787 54 0 0014 2882, LRS
6760 34 DO 0002 3883, suz
6761 32 0 0001 3A84, AD?
6T6A2 10 0 0442 2885, STN

12718770 PAGE 125

7yl 8 SHIFTS(14 PLACFS)
TS1 A SQ MS

2

NORM]

TS1 NORMALTZED A.
€=t ,1

AB17

S4DUM LRS 0

SREX1

TRLT,1

*-3

DOUBLE PRECISINN VECTOR MAGNITUDFE.

SREX2 SAVE RET ADDRS.
DPSQ T DOUR PREC SQ.
NORM TO NNRMALIZE.

SREX3 LRS(1/2)

T51 NORMALIZED SQ.
SORTE

SREX3 RE-NORMALIZE A-REG.

JDUBLE PRECISION TIME SUBTRACT.

SREX

TAl ABS TIME MS AT 18.
TEl,l EPOCH TIMF MS AT 18,
5 12

TS1

TF2,1 FPOCH TIME LS AT 1,
12 13

TS?

TA? ABS TIMF LS AT 1.
12 13

TS?

TS1

AR TIME DIFF AT 13,

)

PASSIALE



FLIGHT PRNGRAM 8-=LM AGS FP8 S03 4039
LM ARDRT FLFCTRNONICS ASSFMBRLY

12/18/70 PAGE 106

31

32
32

33
33
34
34
35
35
36
36
37
37
4n
40
41
41
42
42
43
43
TAA
44
45
45
46
44
47
47
4n
40
41

T T

76
77

76
AT
16
T7
76
77
76
T
76
T7
60
61
&0
61
60
61
60
61
60
(2B §
&0
61
60
61
60
61
&2
63
62

6763 40 0 0D23 3RRAK., TRA SREX
3887. *
676 12 0 0021 3p838, EXIT ST SREX2
ATES &40 0 0021 a/K9, TRA SREX?2
3RAN, *
3891, * SINE-CNSINE SUBRINUTINFE ENTER WITH ANGLE IN
3892, * 2ADTANS AT B3 IN ACC AND RFETIRN IN 9
3893, 3
6T66 22 0 4021 2894, ADD 2P1R3
6767 46 O 6765 3195, SICOE TM™MI k-1 SET PLUS
6770 12 D 0023 3894, 5TQ SEX
£TT1 10 0 0ND1 3827, STN 151
6772 24 0 40?21 3893, SuB 2PIR3 SET BETWEEN 0-2P1
65773 45 O BTTS 3899, TMI *+2
6774 10 O 0001 3900. STD TS1
6775 20 0O 4023 3901. CLA PID2 PI/2
6776 24 0O 0001 390?2. sus TS1
&e7TTT 10 0O 0000 3903, STD TSD P1/2-ALPHA
7000 446 0 7021 2904, T™MI SICO1 - IS GREATER THAN 90
7001 50 1 o001l 3905. AXT 1,1
7002 20 1 0000 3906. S1CO2 GLA TS0,1
T003 56 0O 0002 30T ALS 2 0 1
7004 10 1 0O0DOO 3908. ST TS0,1
7005 26 1 0000 3909, MpR TSD,1
7006 10 0O 0002 2910. STN TS2? ALPHA SQUARED AT ?
7007 26 0D 4025 3911, Mpa K173 2-6=—4
7010 22 0 40254 3912. ADD K172
7011 26 O 0002 32113, MpR 1S? -2
7012 22 0 4027 1914, ADD K171
7013 26 0 0N0D2 3915, MPRQ TS2 0
7014 22 0 4030 2916. AD) K170
7015 26 1 000N 3917. MpR TS0,1 1
7016 10 1 000D 39148, STOD 7S0,1
T01T &2 L T002 3919. TIX SICN2,1
7020 40 0 N0O23 3920, TRA SREX EXIT
T021 22 B 4023 3921, SICO1  ADD PIN?2
7022 10 0 0001 3922. STD TS1 PI-ALPHA



41
42
42
43
43
44
s 4
45
45

46
46
47
47
40
4N
41
41
42
42
43
43
44
44
45
45
4h
46
47
47
40
40
41
41

£3
62
63
62
63
62
63
62
63

62
63
62
63
64
65
64
65
A4
65
A
65
b4
65
b4
65
b4
65
A
65
66
57
66
67

FLIGHT PRNGRAM
ABORT FLFCTRONICS ASSFMBLY

L™
23 46 0
7024 40 0
7025 22 ©
7024 60 0
T027T 10 6
7030 46 0O
7031 24 0O
7032 10 0O
7033 40 O
034 12 0
035 20 @
TO36 62 0O
T037T 10 O
7040 20 0
7041 44 0
7042 62 0
7043 22 O
T044 44 0
7045 20 0O
T046 40 0
7047 30 O
7050 54 0
7051 10 O
7052 30 0
7053 54 0
7054 10 0O
T055 46 0
7056 22 0
057 10 O
7060 20 0O
7061 10 0
7062 20 0
7063 24 0

7025
7001
4023
0nno
olelals:
7001
60273
0001
7001

0023
nno3
0000
0001
0004
7042
0000
no01
7047
0004
7055
0001
0001
0001
0004
0nn1
0004
7112
0001
0002
40724
0n05%
0no1
0004

39213,
3924,
3925.
3926,
3QZ?.
2928.
39?79,
3930.
3931,
3932,
3933,
39134,
3935,
3936,
3937,
3938.
39139,
3940,
3941,
3942,
3943,
3944,
2945,
3046,
3947,
3948,
3949,
3950,
3951.
3a52.
3953,
3054,
3955,
3956.
3957.
39513,
3959,

I» 3 3 3k 3

8--LM AGS FP8 S03 4030

T™MI
TRA
ADD
CNM
ST
TMI
sus
$T0
TRA

STQ
CLA
ABS
ST
CLA
TV
ABS

*ADD

TOV
CLA
TRA
cL?
LRS
STO
6L 7
LRS
5TN
™I
ADD
STD
“LA
STN
CLA
L

42

SICN2-1

PIN?2

TsSo

SIcn2-1

PID?
TS1

SIcoz2-1

12718770 PAGE 107

- IS GREATER THAN 180

ALPHA-3P1/2
- IS BETWEEN 180 AND 270

AL PHA-2D]

ARCTANGENT SUBRIUTINE ENTER WITH SINE AND
CIOSINE AT 1 IN TS3 AND TS54

SREX
TS3

TS1
TS4
®+1

E
¥4+ 3
TS4
t+7
TS1
1
51
754
1
TS4
ARCTA?2
51
TS2
PID4
TS5
TS1
TS4

SET EXIT

KCNS+KSIN
N.F« CHECK.

ﬂ.Fo RE-SCALEO

ABS SIN.

cas
- IS 2ND DR 3RD QUAD

176 PI

SIN-COS



* FLTIGHT PROGRAM 2--LM AGS FPR S02 4039 12718770 PAGE 108
* LM ABDNRT ELFCTRONICS ASSEMBLY

42 66 T064 14 0 4007 3960. ARCTALl LDQ ZERN

42 67 TD65 54 0 0001 3961. LRS 1

43 66 TO6KE6 04 0O 0002 3962, ovp TS?2

43 67 T06T7T 10 O 0006 3963, STO TS6 =X AT 1

44 66 TOTD 06 0O 0NOA 1964, MpYy TS6

44 &7 7071 10 O 0007 3965, STD TS7 X SQUARED AT 2

45 66 T072 26 0 4031 3966, MeR K183 -1

45 67 T0T3 22 0 4032 3967. ADD K182

46 66 T0OT4 06 0O DOOT 3968, MPY TIST 1

46 67 T0TS5 22 0 4033 3969, ADD K181

47 66 T076 06 0 0007 3970, MPY TS?Z 3

4T 67T T077 52 0 0001 3971. LLS 1 2

40 70 T100 22 0 4034 3972. ADD X180

40 71 7101 26 O 0006 3973, MPR 156 3

41 70 T102 22 0 0005 3974, ADD TS5

41 71 7103 10 0 0001 2975, STNn TS1

42 70 T104 20 0 0003 2976, CLA TS3

42 71 7105 46 0 7110 B3OT Te ™I *+3

43 70 T106 20 0O 0001 3978, cLa TS1

43 71 7107 40 0 0023 3979, TRA SREX EXIT

44 70 T110 20 0 4021 3980, CLA 2PIB3 PHI GREATER THAN 180

&4 T1 T111 24 0 0001 3981. su3 TS1

45 70 T112 40 0O 0023 3982, TRA SREX

45 T1 7113 20 0 4022 3983, ARCTAZ TLA APIN4

46 70 T1l4 10 O 0005 3084, ST2 TS5 3/4 PI

46 71 T115 20 0O 0004 3985, CLA TS4

&7 70 7115 24 0O 0001 39R6. SUBR TS1

47 71 7117 10 0 0002 3987. STD TS?

40 72 7120 20 0 00Ol 3988, CLA TS1

40 73 7121 22 0 0004 3989, ADD TS4

41 72 7122 40 0 7064 399n, TRA ARCTAL
3991. .3
3992. * SOUARE ROOT SURRANUTINE ENTER WITH
3993, * SAUARE TN ACC AND RETURN IN 0O
3994, &

1 73 7123 12 0 0023 3995, SQRTFE SYTQ SREX

42 72 7124 10 0O 000l 29946, ST TS1



S

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

456
47
47
40
40
41
41
472
42
43

72
72
73
72
73
72
73
72
73
72
73
T4
75
T4
75
T4
75
T4
75
74
75
T4
75
T4

75
T4
75
16
T7
76
T
76
77
76

FLIGHT PROGRAM 8-——L™M AGS FP8 S03 4039
ABNRT FLECTRONICS ASSFMBLY

7125
7126
7127
7130
7131
7132
7133
7134
7135
7136
7137
7140
7141
7142
7143
T144
7145
7146
7147
7150
7151
7152
7153
7154

7155
7156
7157
7160
7161
7162
7163
Tl64
7165
7166

&0
46
20
40
30
72
10
20
54
10
12
54
22
22
50
10
54
10
14
20
04
32
42
40

12
20
26
54
10
20
26
54
34
10

LM

Q= 00000 DO0O=DO000Q000D00D2000 20

D000 00O0aO0

0000
T131
4n07
no23
0002
6721
n022?2
ono1l
0001
0133
0nol
0002
0133
T147
0001
0no2
no0l
0o0n
0001
n01332
N002
nooo
T144
0022

0022
nol1o0
none
0001
ono2
0004
0012
nnol
non2
0003

3097,
399183,
1G99,
4000,
4001
4002,
4003,
4004.
4n05.
40@6.
4007,
4008,
4009,
4010,
4011.
4012,
4013,
40144
40}5-
4016,
4018,
4n19.
4020,
4071,
4n22,
40213,
4024,
4075,
4026,
4027.
4028,
4029,
4030,
4021,
4N32.
40213,

SORTIL

KSR

ABVEC

C0OM
TM™MI
CLA
TRA
cL?
TSn
~T0
cLA
LRS
STO
STQ
LRS
ADD
ADD
AXT
STn
LRS
STO
LDND
CLA
Jvp
AD7
TIX
TRA

STR
CLA
MPR
LRS
STN
ZLA
MPR
LRS
Su7z
STNn

12718770 PAGE

TEST FOR 7FERD DR NEG

+ 3

IERD SET PNOT EQUAL ZERN
SREX

TS2 SET TS52=n

NOIRM TN NORMALTZE
SREX1 SAVE SHIFT

TS1

1 «550

TS8

TS1

? « 125508

TSA «52550

KSR «e375+.62550=RN-1
1.1 2 ITERATIONS

TS2

1 a‘; QN-]_

TS0

1S1 KSR=,375+DFLTA
TS8

152

TS0 «55N/PN~-14,5RN-1=RN
SORT1,1

SREX1 TN SHIFT

ANGLE BETWEEN VECTORS SURBROUTINE,

SREX1

TS10 BX

TS4+2 A7

1

TS?2

TS4 AX

TS10+2 B7

1

TS?2

TS3 SIN THETA

109



43
44
44
4%
45
46
46
47
47
50
50

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

77
76
T
76
TT
76
77
76
77
60
61

&0
€1
60
A1
60
61
60
61
&0
61
A0
61
60
61
62
62
62
63
62
63
62
63
62

FLTGHT PRNGRAM

T167
7170
7171
7172
T1T3
7174
TLTS
7176
7177
7200
7201

7202
7203
7204
7208
1206
7207
7210
7211
7212
7213
1214
7215
T216
7217
1220
7221
7222
7223
T224
T225
7226
7 v dodry
7230

20
26
54
10
20
26
54
12
10
72
40

20
22
10
S4
50
52
66
66
56
42
40
10
46
20
66
66
20
46
40
20
26
62
50

0000200000

= OO0 0DO0VDOUOO0DO=DOo90ODHHODODOO

onna
o010
0001
onn?
0006
0012
onol
0no2
onos
7034
noz2

0333
5033
1000
0011l
onn?
0no3
2200
2600
0022
1207
1000
0326
TA53
4007
2200
2600
0027
7247
1122
0326
0026
0000
onnsg

4034,
4036.
4N37,
40318,
4039,
4040
4041,
4042,
404‘3.
4044,
4045,
4047,
4048,
4049.
40680,
4051,
4052.
4053,
4054,
4055,
4056,
4057.

4058, .

4059
4060,
4061.
4062
4063.
f*Of\‘f.
4065,
4066,
4067,
4068.
4069,
4070,

%*
&
*
ADDUT

FX&46

a--LM AGS FPB S0O3 4039
LA ARNRT ELECTRONICS ASSEMBLY

CLA TS4
MPR TS10
LRS 1

STOD ¥S2
CLA TS4+2
MPR TS1042
LRS 1

AD? ¥52
STN TS4
TS0 ARCTAE
TRA SREXI1

DEDA PRNIESSING ENTRY

CLA ADST
ADD DUMCLA
STND CLADD
LRS 9

AXT 291
LLS 3

JuT DEDA
auT S43UT
*ALS 18
TIX *=b,1
TRA CLANDD
STD nn
T™I SNS
CLA ZERD
uT NEDA
ouT SHNUT
CLA NZTF
T™MI gtTn
TRA EXIT46
CLA DN
MPR SF
ABS

¥ AXT 4yl

12/18/70 PAGE
AX
BX
A7
82
COS THETA

THETA IN A AT 3,

OUTPUT ADDRESS

SET CLA NF DATA

3 8ITS PER PASS

SET SHIFT DQUT
TIME DELAY

GET DATA
TEST SIGN

PDSITIVE
OUTPUT SIGN

OCTAL NR DECIMAL NYTPJYT

DECTMAL DUTPUTY
SCALE FACTODR
MAGNITUDE
DUTPUT 5 DIGITS

110



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

63
62
63
62
63
62
63
&4
65
&4
65
64
&5
64
65
64
65
64
65
Ha
65
64
65
s
67
&6
&7
66
&7
656
67
66
6T
66
67
66
67

FLIGHT PROGRAM

LM
7231 44 O
7232 14 0
7233 04 0
7234 12 0
7235 30 0
7236 22 0
7237 44 O
7240 06 0
7241 66 0
7242 66 0
7243 12 0
7244 30 0
7245 42 1
7246 40 0
7247 14 0
7250 50 1
7251 52 O
7252 66 0
7253 66 0
7254 56 0
7255 42 1
7256 40 0
7257 10 0
7260 66 0
7261 30 0
7262 30 0
7263 30 0
7264 20 0
7265 50 1
7266 56 0
7267 10 0
7270 64 0
7271 66 0
7272 54 0
7273 24 O
7274 46 0
7275 40 0

B——LM AGS FP3 S03 4039

ARORT ELECTRONICS ASSEMBLY

7232
4007
4042
0001
nonl

4006
7355
4041
2200
2600
0001

n0o0l
7240
1123
N326
0004
00032
2200
2600
0022
T25%

1123
0325
2500
n327
0027
0326
4007
0002
0003
0333
2200
2500
0015
4017
7276
1124

407[ L ]
4072,
4073,
4074
4n7s,
4076,
4077.
4078,
4079,
4080,
4081.
4082,
4083,
4084,
4085,
4086,
“}0 R7.
4088,
4090,
4091.
QDQZ.
4093,
4094,
4095,
4096,
4097,
4098,
4099,
4100.
4101,
4102,
4103,
4104,
4105,
4106,
4107,

TOV
LDD

*)yp

STQ

cLz

ADD

TNV

DOUT  MPY
YT

T

STQ

CL7Z

TIX

TRA

ncTn  LDO
AXT

%LLS

ouT

auT

£ALS

TIX

TRA

RMF STD
ouT

CLZ

cLZ

= I

CLA

AXT

ALS

STN

INP

uT

LRS

sum

TMI

TRA

4]
ZERDN
BCOL
TS1
TSl
1317
MAX
10B17
JEDA
SHOUT
TS1
TS1
*¥=5,1
FXIT&47
oD
Ge1

3
DEDA
S4NuUT
18
-4 4,1
EXITAT
RMF
SHIN
CMF
DLTF
nn
ZERD
241

3
ADST
DEDNA
SHIN
13
8R17
4?2
EXIT4R

12718770 PAGF

DIVIDE BRY 100K

UNROUNDED QUDTIENT
ROUND UP

TEST FOR TDO | ARGE
FXTRACT DIGIT
UTPUT

REMATNDER

OCTAL DoUTPUT

pUTPUT 5 OCTAL DIGITS
EXTRACT DIGIT

PUTPUT

TIME DELAY
READOUT ENTRY
ENTER ENTRY
RESET CLFAR MNODE
OCTAL FLAG

CLEAR DEDA DATA
INPUT 3 DIGIT ADDRESS
INPUT DIGIT

SET SHIFT IN

TEST FNOR ERRNR

FRROR FEXIT

111

SET SHIFT IN



57
57
50
50
51
51
52
52
53
53
R4
54
55
55
56
56
57
57
50
50
51
51
52
52
53
53
54
54
55
85
56
56
57
57
50
50
51

&6
67
70
71
70
7
70
71
70
71
70
71
70
71
70
71
70
71
72
73
72
73
72
73
72
73
T2
73
72
T3
T2
72
72
73
T4
T5
T4

FLIGHT PROGRAM

1276
7277
T300
7301
7302
7303
7304
7305
7306
7307
7310
7311

7312
7313
7314
7315
7316
7317
7320
7321

7322
Ta23
7324
7325
73286
1327
7330
7331
7332
7333
7334
7335
7336
7337
7340
7341
73472

22
32
42
19
64
66
56
10
20
40
20
10
20
46
50
64
66
54
32
52
10
42
32
40
20
46
50
40
66
06
5
10
64
54
32
42
40

LM

Q- 0000002020 O00QO0OO0QO0DOmOLOO0000300D00OO

8—-=1M AGS FPB SD3 4039

ABNRT ELECTRONICS ASSEMBLY

4017
0333
1266
0333
2200
2500
onng
0002
03332
1125
4036
po27
0325
1123
0004
2200
2500
0016
0326
0003
N326
7315
0no2
7344
0325
1123
nona
7336
2500
7512
ono4
nN3z6
2200
0015
0324
7332
1126

4108,
41009,
4110,
4111.
4112.
4113,
4114.
4115.
41156.
4117.
4118,
4119.
4120.
4121,
4122.
4123,
4124,
4125.
4126.
4127.
4128.
4129,
4130,
4131.
4132.
4133,
‘ll 34.
41135,
4136,
4137,
4138,
4139,
4140,
4141,
4142,
41413,
4144,

NOTDD

DDIN

ADD
ADZ
TIX
STO
INP
nuT
*ALS
STH
CLA
TRA
CLA
STD
CLA
TMI
AXT
INP
nuyT
LRS
AD7
LLs
STD
TIX
AD7
TRA
CLA
TMI
AXT
TRA
nuT
MPY
LLS
ST
INP
LRS
AD7Z
TIX
TRA

8B17
AJST
*#=-10,1
ADST
JFDA
SHIN

4

¥52
ADST
EXIT49
MS
OcCTF

o ME
EXIT47T
441
DEDA
SHIN
1%

no

3

3D
6,1
TS?
STOD
RME
EXIT4T
Gyl
*+5
SHIN
1084

4

DD
DEDA
13

nn
€=7,1
FXIT50

12718770 DAGE

ASSEMBLE ADDRESS

SIGN

SCALE FACTDOR SFLECT
SET OCTAL FLAG

EXIT IF READDUT

INPUT 5 DCTAL DIGITS

ASSEMBLE WORD

ADD SIGN
DECIMAL DATA

EXIT IF READOUT
READ 5 DIGITS

MULTIPLY 8BY 10
SCALE

ASSEMBLE WNRD

112



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

57
50
50
51
51
52
52
53
53
54

54
55
55
56
56
57
57
60
60

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

75
TA
jis
76
i 7
76
77
76
T3
76

77
T
TT
T6
T
76
77
AN
61

FLIGHT PRNGRAM R-—-LM AGS FP8 S03 4039
ABORT ELECTRONICS ASSEMBLY

LM
7343 04 0O
7344 10 O
7345 30 0
7346 46 0
7347 40 0
738500 30 0
381 60 8
7352 40 0
7353 20 ¢
7354 40 0
735% 20 0
7356 40 0O
7357 20 0
7260 14 O
7361 04 0O
7362 22 0
7363 22 0
T364 10 O
7365 20 0
7366 24 0
7367 10 O
7370 40 O
371 12 O
7372 64 0
7373 56 O
7374 46 0
73718 320 0
7376 22 0O
3T 10 D
7400 22 0
7401 10 0

nnz2é
0326
0002
7350
1127
0326
0000
7344
4006
7220
4030
7240

0615
4007
0667
G670
5033
0353
0326
4N06
0377
1123

0023
2020
0002
0023
0722
4006
0723
1005
0021

4145,
4146,
4147,
4148,
4149,
4150,
4151.
4152,
4153,
4154,
4155.
4156,
4157,
4158,
4159,
4160
4161.
4162,
4163,
4164,
4165,
4166.
4167,
4168,
41469,
4170.
4171.
4172.
4173,
4174,
4175,
4176,
4177.
4178,
&179.
&1R0,
4181.

STDD

SNS

MA X

ATI

TME

Jve
STD
GLZ
™I
TRA
LT
cav
TRA
CLA
TRA
cLA
TRA

ABSOCLUTE TIME INITIALIZE

CLA
LDQ
pvp
ADD
ADD
STO
CLA
SUR
STO
TRA

AGS

STQ
I NP
*¥ALS
TMI
cL?
ADD
ST
ADD
STN

SF

Do

TS?

L
EXITS51
b}

STDOD
1817
sour
PMAX
pouUT

MU0
7ERD
M258B16
BAR:
181
TA2

D9
1817
TA1
EXIT4T

TELEMETRY DUTPUT

SRFEX
DISCL1T
2

SREX
TMID
1B17
TMID
TMCLA
SREX-2

12718/70 PAGE

SCALE FACTOR

COMPLEMENT IF MINUS
IMMEDIATE ACTIDN TEST
CNMPLEMENT

PICK UP NEGATIVE SIGN

GET MAXIMUM NUMBER

CYCLE COUNT

MINUS SEC AT 1
1+TIME BIAS

+1 SEC
2+4BTAS-CYCLE COUNT
INPUT TIME

1=2 SEC

MOST SIG ABS TIME

TEST FOR STOHP
EXIT IF NOT

ITNCREMENT TDENT NUMBER

SET UP TN GFT WORD



&1
61
62
62
A3
63

64
b4
65
65
66
b6
67
67

60
60
61
61
2
62
63
63
12
64
65
65
656
56
67
657
A0

60
61
60
61
60
61

60
61
60
&1
60
61
60
61

52
63
6?7
53
62
63
62
63
62
63
£2
63
62
63
€2
63
64

FL IGHT PROGRAM A-—=LM AGS FP8 S03 403° 12718770 PAGE
LM ABDORT ELECTRANICS ASSEMBLY
7402 24 0 1006 41R2. SuB TMCLA GET ID
7402 56 0 0014 4183, *ALS 12
7404 66 0 6200 4184, ouT T™MIDOD DUTPUT IDENTIFICATION
7405 20 0 4045 4185, CLA TMOUT DUTPUT INSTRUCTION
7406 10 O 0022 4186, STO SEX=-1
7407 40 0 0021 4187. TRA SREX-2
41188, *
4189, * TELEMETRY INITIALIZF
4190. *
7410 30 0 0723 4£191. TMIE2 T[LZ T™MID RESET TN FIRST WO2D
7411 50 1 0002 4192, AXT 241
T412 20 1 0130 4193, CLA A11,1 SAVE DIRECTION CNDSTNES
7413 10 1 0330 4194, ST AllT,1 FOR TELEMETRY
7414 20 1 0134 4£195. CLA A31l,1
7415 10 1 D334 4194, STD A31T,1
T416 42 1 T412 4197, TIX k-4,1
T&4l7T 40 0 6764 4198, TRA EXIT
4199, 3
4200, * PGNS DOWMLINK INPUT
47201, *
7420 12 0 00232 4202, PGNSDFE STQ SREX
7421 20 0 0563 £203, CLA JEL32 DOWNLINK INITIALIZE FLAG
742?72 46 N T424 4204, ™I *42
T423 40 0 0023 4205, TRA SREX EXIT
7424 64 D 2020 4206, INP DISC1I
7425 56 0 0001 4207. *ALS 1 TEST FOR STOP
7426 46 0 0023 47208, TMI SRFX PULSE RECEIVED
7427 64 0 6200 4209, INP DLRESG INPUT WORD
7430 54 0 0002 4210, LRS 2 DISCARD UNWANTED BITS
7431 10 0 0012 4211 STO TSti2 SAVE INPUT
7432 20 0 0570 4212. cLA ID1F TEST FOR PRINR D
7433 46 0 7450 4213, ™I PGNSD1 NUMBER 1 FOUND
7434 30 0 0012 4214, cL? TS12 TEST IF CURRENT
7435 46 0 D022 4215, T™MI SREX WORD IS AN ID
T436 24 0 0671 4216. su? ID TEST FOR PROPER ID
7437 62 0 000D 4217. ABS
7440 60 0 DDOO 4218. cCoM

114



60
61
61
62
62
63
63
64
64
65
65
66
65
57
57
60
60
61
61
62
62
63
63
b4
64

65
65
66
66
67
67
60
60
61

65
b&
65
64
65
64
£S5
64
65
64
65
64
65
&4
65
66
&7
66
67
66
67
&6
67
6A
67

66
67
66
67
66
67
70
71
70

FIL IGHT PRNGRAM 8——LM AGS FPB8 S03 4039

I
T441 46 O
7442 20 O
7443 10 0O
T444 30 0
T445 20 0
T446 10 0
T447 40 0
7450 40 0
7451 30 0
7452 56 0
7453 46 0
7454 10 O
7455 130 0
T456 22 O
7457 10 0O
7460 22 O
7461 10 O
74562 24 0O
T463 46 0
7464 30 0O
7465 30 C
7466 10 O
7467 30 0
7470 56 0
7471 40 O
T472 20 0O
T4T13 46 0
7474 20 0
7475 24 0
T476 46 0
7477 24 0
7500 46 0
7501 40 0O
7502 66 0

ABNRT ELECTRONICS ASSEMBLY

nn23 4219. T™MI SREX
4025 4220 CLA K173
0570 4221 STO IDLF
N562 4222. L7 DL WN
4011 4223, PGNSDZ CLA 185
nnazy 4224, STN nLSC
0023 4225. TRA SREX
1023 4226. PGNSD1 TRA EXITT
0037 4227, CLZ nLSC
nnol 4228, *ALS 1
T445 4229, TMI PGNSD2
on3y 4230. STD nLSC
0562 4231, CLZ DLWN
4006 4232. ADD 1B17
0562 4233, STD DLWN
1010 4234, ADD DLSTO
0022 42135, STN SREX-1
0672 4236, Sus DL WNL
T467 4237, ™I *+4
0570 42138, CLZ ID1F
0563 4239, cL? DEL32
0571 4240, STO DEL31
n012 4241, cL? TS12
noo3 4242, *ALS 3
0022 4243, TRA SREX-1

4244, %

4245, * SELF-TEST ROUTINE
D572 4246, TEST CLA ELAGT
T722 4247, T™I CKSUM
0412 4248, CLA Stz
7701 4249, Sus 183
7502 4?7250, TMI *+4
4065 4251 Sus 1B2
7503 4252, T™I *+3
1130 4252, TRA EXIT52
7010 4754, ouT 7010

47256, * 12610 VIEST

12718770 PAGE

1S IDAI OR IDRP
SET FLAG

ZERD WARD NUMBER
SET SHIFT COUNT
EXIT

TEST FOR 1ID

WORD FEXPECTED
INCREMENT WORD NUMBER
FORM STNRE COMMAND
TEST FNOR LAST WORD
RESET ID1 FLAG

RESET INITIALIZE FLAG
SET DATA RECEIVED FLAG

-IS LESS THAN 3
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Al
62
62
63
63
4
64
55
65
66
b6
67
67
60
60
61
651
62
62
63
63
64
b4
65
65
66
66
67
AT
60
60
61
61
62
62
£3
A3

71
70
71
7N
71
70
71
70
71
70
71
70
71
72
73
72
72
72
73
72
73
72
73
72
73
72
73
72
73
74
75
74
75
74
75
74
75

FLIGHT PRNGRAM

7503
7504
7505
7506
7507
7510
7511
7512
7513
7514
7515
7516
7517
7520
7521
7522
76523
7524
7525
75256
7527
7530
7531
7532
7533
1534
7535
7536
1537
7540
7541
7542
7543
7544
7545
7546
7547

44
14
20
56
12
72
54
24
12
44
60
46
40
14
52
12
72
24
24
56
72
14
52
44
14
12
54
22
12
22
46
40
22
46
44
60
72

L4

= lw e e B Rl e Re lo e e e Bo e R R e Re e e Rl s e e e e e e R B e e e e Re

B==LM AGS FP8 503 4039

ARNRY FLECTROMICS ASSFMBLY

7504
4030
4020
0001
o000
A
0021
0000
onon
7772
0onNo
7520
7772
0000
0021
0001
FETS
0001
neoon
n001
AT A ]
4003
0037
7772
4036
0001
0020
0001
nnoz
npo?
7543
T772
4030
TT12
7772
on0o0n
7767

47254,
4257,
4258,
4259,
4260,
4261,
4262,
4263,
4264,
4265,
4266,
4257,
4268,
4269,
4270,
4271,
4272,
4273,
4274,
4275,
4276,
4277,
4278,
4279,
4280,
4281,
4282,
4283,
4284,
4285,
42846,
4287,
4288,
4289,
4290,
4291,
4292,

1K7

1084

383

TOv
LD
CLA

*ALS
ST
TSO
LRS
Sus
STO
TOV

*Z 0OM
TMI
TRA
LDO

*LLS
STQ
TSO
SUR

£51)3

*ALS
TS0
LNQ
LLS
TOV
LD9
STQ
LRS
ADRD
STQ
ADD
™1
TRA
ADD
™I
TOV
coM
TS0

*41
K170
SIXTH
1

TSO
OVFLW
17
TS0
TS0
FRROR

*42
ERRDOR
TSD
17
TS1
OVFLW
TS1
TS0

1
OVFLW
4B17
31
ERROR
MS
TS1
15
TS1
TS?
T2
42
SRROR
K170
ERROR
ERpONR

ACCIM

12718770

ACCUM, Q REG.

377717
252525 3BTIT1Y
525252

TEST FOR NOVERF

PAGE

IPER.
377777
252525

LOd

3TTTI77

525252

onooo9
525252

00004

400000

400000

R

TTT77T 525252
400000 525252
TEST RESET NF NOVERFLOW
400000

400000 525252
125252 0200000
125252

400000

anooon

0o0000 000004
200000 000000
NO DOVERFLOW
200000 400000
000001 000000
400001 00DDOOO
nonnoo 000000
o0a9nn

TTITT7

1156



64
64
65
55
66
66
67
67
60
60
61
A1
62
62
63
63
64
64
65
65
66
66
67
67
70
70
71
71
72
72
72
73
74
74
75
75
7%

74
75
T4
75
T4
75
74
75
76
77
76
77
76
77
76
77
76
77
76
77
76
77
76
77
60
61
60
el
60
61
60
61
60
61
60
61
60

FLIGHT PRNGRAM

7550
7551
7552
7553
7554
7555
7556
7557
7560
7561
7562
7563
7564
7565
7565
7567
7570
7571
7572
7573
7574
7575
7576
7577
7600
7601
7602
7603
7604
7605
7606
7607
7610
7611
7612
7613
7614

60
62
50
10
24
42
20
30
56
44
36
34
52
32
50
22
42
50
50
34
432
50
32
42
42
34
50
32
472
22
62
22
¥ i
62
52
24
72

L™

O DD D0 O D O et et ot ot ot ot () e ot ot pd ok ot ek ek (D D D DD DD D D e DD

R—--LM AGS FPR S03 4039

ABNRT ELECTRAONICS ASSEMBLY

efolels:
nooo
0007
goon
4N0NA
7553
4006
0004
0017
T772
0005
0007
0003
0002
0003
0004
7567
ooo7
nnono
0003
TT72
0002
oncl
7600
7601
0noo
0003
onoo
7603
4036
pooo
4030
7175
o000
oooe
4002
7767

4293,
4294,
4295.
4296.
4297,
429R,
4299,
4200,
4301.
4302,
4303,
4304,
4305,
4306
4307,
4308,
4209,
4310,
4311.
4312,
4313,
4314,
4315.
4316
4317.
4318.
4319.
4320,
4221.
4322,
4324,
4325,
4326.
4327‘
4328,
432‘;.

OM
ABS
AXT
STO
S8
TIX
CLA
cLZ
ALS
TOV
MPZ
Suz
LLS
ADZ
AXT
ADD
TIX
AXT
AXT
Su?
TIX
AXT
ADZ
TIX
TIX
SU7
AXT
AD7Z
TIX
ADD
ABS

*ADD
TSO
ABS
LLS
SUR
TSQ

Tyl
TS0,1
1817
*-?11
1317
T84
15
ERRNOR
TS5
157

3

TS2
3,1
TS4,1
*-1,1
Ts1
J.1
TS3,.1
FRRDOR,1
241
7S1
1,1
x+1,1
TS0,1
3,1
TS0,1
*=1,1
mMS

K170
OVFLW

0
5817
ACCUM

12/18/70 PAGE
alejefolod |
opoont

STORF 8 NUMBERS IN
SEQUENCE

000001 0000N1
117776 TT7776
600000

0onoo1l 200000 TTTTTT
00nonNo 200000 000001
0noNo4  00N00D

000000 0000DO 777774

002003 000000 TTTTTS

TT7776 000D0OND 777773

0oNno0o04 000000 TTTTT2

400004 400000
377774
TT7773 ATITTY
0pnons
000000 ocoonns
777777
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74
77
77
70
70
71
71
72
72
73
72
74
74
75
75
75
76
77
77
70
70
71
71
72
72
73
73
74
74
75
75
76
76
77
77
70
70

61
&0
61
62
63
62
63
62
63
62
63
62
62
A2
63
62
63
62
63
64
&5
64
€5
64
65
A
&5
64
£5
64
65
64
65
64
65
66
67

FLIGHT PROGRAM

7615
7616
7617
7620
7621
7622
7623
T624
7625
7626
T627
7630
7631
7632
7633
7634
7635
7636
7637
7640
T641
7642
1643
T644
T645
7646
7647
7550
7651
7652
7653
7654
7655
7656
7657
7660
76461

20
40
T2
40
40
10
22
20
24
72
56
06
12
22
24
22
26
22
04
44
12
24
24
22
22
24
26
12
24
54
04
12
22
22
24
10
26

L4

OO0V LDL2D200DDDDDODDDLO0ODDDO0DIODODHDODODO0O000O

8-—-LM AGS FPAR S03 4039

ABDRT ELECTRONICS ASSEMBLY

nooo
7621
T767
7622
7617
0000
4006
0oooe
oono
T767
0020
onon
0001
0001
5033
4020
4004
0000
4005
772
0002
4030
4030
0002
4020
4002
4020
0002
N0o2
0021
4003
0ono2
0002
4004
4020
non3
0003

4330.
4331,
¢332,
4333,
43%4-
4335,
4336,
4337,
4333,
43139,
4340,
4341,
4342,
43413,
4344,
4345,
4346,
4347,
4348,
4349,
4350,
‘0351.
4352,
4353,
4354,
4355,
4356,
4357,
4358,
4359,
4360,
4261,
4362,
4363,
4364,
4365,
4366,

LA
TRA
TS0
TRA
TRA
STn
ADD
CLA
Su3
TS0
ALS
MPY
ST
ADD
SU3
ADD
MPR
43)
DVvP
7OV
STQ
Su3
su3
ADD
ADD
sus
MPR
STQ
SUR
LS
ayp
STQ
ADD
ADD
SuUB
ST
MPR

TSO
k43
ACCUM
42
*=2
TSn
1817
TS0
TS0
ACCUM
15
TS0
Ts1
TS1
181
SIXTH
3B17
TSO
2B17
ERRDR
TS?
K170
K170
152
SIXTH
5817
SIXTH
52
TS2
17
4817
TS?
TS2
3817
SIXTH
TS3
TS3

12/18/70

nooonno

TTI7777

enaoonon

TT7777

edalslatels)

TT7777

600000

0Nooo0 200000
200000 200000
0o00No 200030
252525 200000
0ooQo2 3TTTTT
onnonl1 377777
ATTTTT 377777
000000 2TTTITT
400001 377777
oononn 3ITTTTT
25252% RA7TT7T7
252520 377777
161612 161620
TT7T7772 1615620
T77777 177772
TTT7TTT 7TT17T776h
777775 777776
000000 TT7T7776
5252%3 T771776

161616

307071

PAGE

000000

000001 |
717777
777777

177777

200000
200000
252525
000003
177777
000002

ATTT77
3rTrree
377777
252525
000005
252525

161620
nonNenNsG
777776
000003
252825

525253

118



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

71
71
72
72

(%)
67
66
67
66
67
66
67
66
67
66
67
66
67
70
T1
70
11
70
7!
70
71
70
71
n
71
70
71
70
71
72
73

T2
73
T2
73

FLIGHT PRNGRAM 8--LM AGS FP8 S03 4033

TEL2
7663
T664
71665
T666
17667
7670
7671
T672
7673
T6T4
7675
7576
7677
7700
TT01
7702
7703
7704
7705
7706
7707
T710
7711
T712
7713
T714
7715
7716
7717
7720
7721

7722
7723
7724
1725

04
06
04
22
22
T2
24
T2
24
72
60
22
14
22
5&
04
12
72
24
24
72
20
04
72
20
10
30
20
10
20
10
40

72
30
46
24

D000 0D0000D0DVIOVDOODLOO00O0O0DO0DOLODDODOD

Q0 QC 20

nnn3
40720
4020
4005
0onn3
TT75
0nn3
T775
4020
1775
0ooo
4020
0006
0nnn
nnnz
0000
0000
7775
nnon
4006
7767
40064
4005
7775
4036
D572
0137
1007
0024
no?
0663
1130

7750
nN137
7727
400A

4367,
4368,
4369.
4370,
4371,
4372,
4373,
4374,
4375,
4376,
4377,
4374,
4370,
4380.
4381,
4382,
43813,
4384,
4385,
4386,
4387.
4388,
4389,
4390,
4391,
4302.
4393,
4394,
4395,
4396,
4397,
4398,
4399,
4400,
4401,
4402,
4403,

183

SETFG

CKSuUM

LM A3ORT ELECTRANICS ASSEMBLY

Jvp TS3
MpY SIXTH
nvp SIXTH
ADD 2B17
*ADD TS3
TS OVFLW
*SUR TS3
TSQ OVFLW
*SUR STXTH
TSQ DVFLW
coM
ADD SIXTH
LDQ 1S6
ADD TS0
LRS 2
®JVP TS0
STH TS0
TSQ NVFLW
SuB TS0
suB 1817
TSQ ACCUM
CLA 3817
*)VP 2B17
TSD OVFLW
cLA MmS
STD FLAGT
CLzZ SUM
cLA TCLTH
STO TVARRBR
CLA CLATEN
STD SUMLTM
TRA EXITS52
MEMORY CHAECKSUM ROUTINE
TS3 MEMSUM
CLZ SUM
TMI *+3
sus 1817

12718779 PAGE
525251 525251 525253
616160 743435 252525
5252%1 525251 252525
525253 525251 00NDODO02
252526 5252513
525253 525253
252526 252525
777777 252525
777777 00200C 0020000
777776 000000 7777777
T77777T 600000
200000 177777 TTITTI7TT
000001 177777
000000 000001
777777
END DF LOGIC TEST

SET TEST FLAG

INITIALIZE MEMORY

TEST

PERFNORM SUMMATTON
TEST Sum

119



73
72
74
74
75
75
76
76
77
77
70
70
71
71
72
T2
72
73
74
74
75
75
76
76
77
77
70
70
71
71
72
72
73
73
74
74
75

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
12
76
77
76
T
76

FLIGHT PROGRAM R-—-L ¥ AGS FP8 S02 40309
ABNRT ELECTRNNICS ASSEMBLY

L4
T726 46 0
7727 20 0O
T730 24 0
T7T31 46 0
7732 20 0
7733 10 O
T734 40 O
TT3% 20 B
7736 66 0
7737 10 0
7740 30 0
7741 40 0
7742 20 C
7743 24 O
77446 46 0
7745 40 O
7746 20 0
7747 40 0
Ty 12 B
7351 B8 0
TTS2 T2 D
7753 32 0
7754 10 0O
7155 20 0
1756 24 0
TI57T 46 0
7760 40 O
7761 30 0
TT62 22 0
7763 10 O
7764 24 0
7765 46 0
T766 40 0
7767 46 0
7770 24 0
TTfl %6 0
T7712 20 0

T742
0412
7520
7735
5427
0412
7737
5033
6410
0412
0572
1130
0412
4006
7746
7740
7701
7737
0023
0153
0024
0137
0137
0024
0663
7761
0023
01532
4006
153
ARG
7752
1131
7772
4006
6764
7520

4404,
4405,
4406,
4407,
4408,
4409,
4410,
4411.
4412.
4413,
441 4.
4415,
4416,
4417.
4418,
4419,
4420,
4421,
L4422,
4423,
4424,
4425,
4!1-26-
4427,
4428,
4429,
4430.
4431,
4432,
4433,
LbL34
4435,
44136,
4437,
4438,
4439,
44460 .

CNREX

MEMSUM

ACCUM

ERRNR

TMI
CLA
SUR
TMT
CLA
STND
TRA
CLA
nuT
STOD
CLZ
TRA
CLA
SuBs
TMI
TRA
CLA
TRA
STO
cL?
TSQ
*AD?7
STO
CLA
sua
TMI
TRA
CL?
ADD
STD
SUB
™I
TRA
T™MI
Su3
T™MI
CLA

COREX
S12
IR3
k¢4
7B3
512
*413
181
6410
S12
FLAGT
EXTTS2
512
1817
42
®-5
183
COREX=-3
SREX
WRDCNT
TVARBR
SUM
SUM
TVARBR
SUML I M
%42
SREX
WRDCN T
1817
WRDCNT
WORDS
MEMSUM+?2
EXITS3
FRROR
1317
EXTT
383

12718/70 PAGE

INCORRECT SiyM

SET TEST WORND RITS
AND TEST MODE FAILURE
INDICATOR

RESFT FLAG

CNRRECT SuM

MEMNDRY SUMMATION SUBRT.

FORM SUM

TEST FDR LIMIT

INCREMENT WORD CDUNTER

SUBRAUTINF T3 TEST F0OR
ZERD ACCUMULATOR

120



Th
76
T6
T

TT

77
T6
77
76

T7

FLIGHT PROGRAM
ABNRT ELECTRONICS ASSEMBLY

7773
7774
7775
7775

T777

LM

10 0
40 0
44 0
40 0

0412
7712
6764
TT12

6200
2020
2040
2200
2001
2002
2004
2010
2020
2040
6001
6002
6004
6200
2600
2500
onon

4441,
4442,
4443,
4444,
4445,
Lask,
4447,

4448,
4449,
4450'
4451,
4652,
4453,
4454,
4455,
4456,
4457,
4458,
4459,
4460,
4461,
4462,
4463,
4464,

DVFLW

#
*
&

DLRFEG
DISCLT
DISC21
DEDA
SIALO
COALD
SIBEO
CNBEOD
SIGAN
COGAD
FX0
EYD
EZD
TMIDO
SHNUT
SHIN

R-—-LM AGS FP8 S03 4039

STD
TRA
TNy
TRA

CHECKSUM
DEFINE
DEF INE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
DEFINE
NEFINE
DEFINE
DEF INE
DEFINE
DEFINE
DEFINE
END

12/18/70 PAGF
S12
SETFS
EXIT OVERFLIW TEST
ERRDR

INPUT-DUTPUT ADDRESSES

RANGE 4000-7776
5200
2720 DISCRETE INPUT WD2D 1
2040 DISCRETE INPUT WORD 2
2200
2001 DEFINE OUTPUY REGISTERS
2302 FOR FDAI ANGLES
2004
2010
2020
2040
6201 NDEFINF THE ATT ERROR
6702 DUTPUT REGISTERS
6204
6200
2600
2500

121



FLIGHT PRODGRAM 8——L" AGS FP8 S03 4039 12/718/70 PAGE 122
LM ABRNORT ELECTRONTICS ASSFMBLY

CHECKSUM CALCULATIONS

RAMNGE Lar. VALUE
n207 - 1004 n206 505072
1005 - 3776 3777 n23521
4000 - 7776 TITT 225333



FLIGHT PRNGRAM

B8-—LM AGS FP8 503 4039

LM ARDRY ELECTRONTICS ASSEMBLY

SYMROL NICTINNARY TABLE

1700D
1284
1B1
1817
186
143
1J7LS
1K18
1K23
1K?2R
1K34
1KA
22J
28J3
242
2Jd7
217
2K3
3J
4
4K23
4K 34
5817
5K17
6R3
6K10
6K1%
6KAS
TR17
8B17
AllT
Al13
A2?2
A31S

357
2791
2R18
2235
2242
214
225
419
425
482
485
428
379
366
217
243
474
188
260
256
475
506
2231
467
2239
446
406
5Q2
2229
2248
275
115
122
435

10817
124
1811
182
189
1J4
1K1
1K19
1K24
1K?9
1K35
17
23J
2B17
243
2J7LS
2K18
2K 4
3K 4
4K10
4K25
4K35
583
5K18
63
AK10S
6K 2
6K8
783
8J
Al?
A13RD
A23
A317

X

2268
255
2244
2295
2243
233
427
423
479
483
486
4250
380
2234
218
244
363
518
254
508
362
507
2238
240
257
591
371
443
3095
198
114
314
123
279

1034
16J
1812
1R3
14
1J5
1K11
1K20
1K25
1K3
1K36
18 X
25J

2813

234

2K1

2K19
2P1B3
3PID4
4K12
4K26

4K 4

54

5K20

6J1

AK11

6K4

6KAS

7J

All
Al128D X
A13D

A31

A32

x> K X

4263
203
2245
43872
2456
234
429
420
2251
431
487
432
196
2237
237
488
201
2250
2252
397
368
438
202
410
430
208
370
588
137
113
313
141
117
118

10J
174
1813
184
1J1
1J6
1K13
1K21
1K25
1K30
1K37
1K9
28J1
2J
2J5
?K11
2K2
3Bl7
49B17
4K?2
4K27
4K5
5K1%
5K25
5J2
6K12
6K5
5K9
7K1
Al11BD
Al2)D
Al13TY
A318D
A32BD

> X X

12/18/70

199
394
2246
2240
212
235
433
424
480
473
469
472
364
461
238
413
489
2233
2267
502
186
200
439
381
491
261
247
445
245
312
140
277
249
250

PAGE

119
189
1R14
1R5
132
137
114
1K2?2
1K27
1K33
1K 4
21
28432
2J1
2J)6
2¥14
2K?20
383
4R17
4K21
4K 3
4K6
516
6B17
633
£K13
6K 6
6K 35S
TK?2
A11D
A12T
A21
A31D
A32D

123

517
264
2247
2241
213
224
422
421
481
484
478
204
165
216
239
189
367
4269
2232
512
503
414
440
2230
492
455
409
590
498
139
276
121
143
144



b
&

A32S
A33S
ADDUT
Al
ARCTA?
B13SF
B23SF
BFTAR
BRANCH
Clé
C24
C34
CAD
CDH
CLADD
CLEARP
CODFLL
C51!
D31
DA31
DAXA
DAZ
DDF
NFNASC
DEL3]
DEL 46
DELP
DELVEGX
DIAK?
DIG7
pLNC
DLWNL
DPSQ
DPYMARG
psei
DSPLY?

> >

FLIGHT PROGRAM R-=|™M AGS FP3 S03 4039
LM ABORYT ELECTRONICS ASSEMBLY

LA
437
4048
151
3983
493
521
229
68
160
172
177
1299
2220
596
269
60
2144
48
135
415
298
249
547
4L 40
232
3351
301
587
Qo
RB7
516
3817
2863
1940
3576

A327
A33T
ADST
AL
ARCTAE
B13VSF
B3SF
AM13SF
c1

L2

C31
C41
CAL
CDH2
CLAFR
CMF
COGA
CSTICDH
N31AD
DA32
DAXREM
DAZA
NDIN
NEL1D
DEL3?
DELS
NELR1
DELVGY
DIAT
DISC1
DLREG
NLWNLC
DPSO!
DasSx
psSp2Ccp
DSPLY3

X
X

o

280
281
278
156
3936
499
500
520
402
42
174
178
1988
2189
2273
274
112
2128
1288
136
399
417
4132
130
442
453
193
392
R65
41R
4448
589
3821
59
1953
3500

A33
ABVEC
AE
ALPHA
AT
B1ASF
8ACCSF
BR1
Cl1
c21
C31AD
C&2
CALIR1
CDhH32
CLATAR
CDA21
COGAD
CSMpPY
DALL
DA33
DAY
DAZREM
DEDA
DEL?2
DEL42
DEL6
NELR?
DELVGZ
DIZ0s
DISCIE
DLSC
nourY
DPSQ2
nRx
DSPFE]
DSPLY4

119
4324
1572
148
76
511
535
606
166
170
1294
179
788
2193
653
2436
4457
2901
131
137
297
401
4451
452
4672
325
135
393
2392
317
46
4978
31838
93
447
3599

A22B8D X
ACCUM
AHE
ALTUP
ATI
R22RSF X
BACK
BR2EX
c12
£22
£32
C&3
CALIR2
t1
CLATEN
CNALID
COREX
CSMT1
DA1?2 X
DAD
DAYA
DD
DEDNAJR
DEL2?
NEL%G
DELAY
DEL?3
NDEXIT
NIGX
DISC1I
DLSTN
DPDOUT
NPSA3

DRY X

DSPLY
NSPSC

127187710

251
4437
2546
1133
4160
504
2271
3046
167
171
175
180
806
91
2274
4453
4416
3158
132
1164
416
273
607
459
138
2281
194
819
97
4449
604
359
3840
94
3548
426

PAGE

A33D
ADDMS
AHF1
ARCTAl
ATTERR
R23RSF
BCNL
RR50
cl3
c?3
c33
Cas
cncc
CXSUM
CLEARM
CIOBEN
CRSPRD
D11
NDAal13
DAX
DAYREM
DDEL
DEDAF
NDEL21
DEL4S
DELH
DELRP
DIAK1
DIGY
DISC21
DLWN
DPOUT
NPTSA
NDRZ
psSeLyl
PTH

124

145
590
2555
2960
2556
591
2269
608
158
172
176
181
2347
4400
821
4455
1617
49
133
296
400
430
811
460
463
319
262
586
98
4450
441
187
31873
95
3558
514



%
e

DUMCL A
DVS
DVXMI
DX10P
NXFRA
EADICS
ENCIML
£SQ
EX27
FX33
EX35
EX45
EXFC
EXECT
EXTT
EXITL3
EXIT18
EXIT22
EXIT27
EXIT3]
EXIT36
EX1T40
FXIT&45
EXITS
EXTT6
FY
FDAT
FIL TR
FLTR]
GDLAW3
GSESR
H

HRC
161
ID1F
T™MUDC

FLIGHT PROGRAM B--LM AGS FP3 S03 4039
LY ABNRT ELFCTRONICS ASSEMBLY

2277
2303
8?7
1568
1635
2785
953
150
3082
3186
2112
1696
1534
1968
3888
6724
629
633
646
6555
660
h64
&80
616
617
78
2673
1150
12328
1803
3494
282
2517
2852
448
X ?2R42

DVGXX
DVSX
DVY
DXFR1
DXFRRS
ELPRD
ENTERP
EX
Ex2r
EX33P
EX356
EX46
EXFEC]
EXECA
EXITY
EXIT14
EXIT19
EXIT23
EXIT28
EXIT32
EXIT37
EXIT41
EXIT46
EXITS0
EXIT7
EYEZ
FDATL
FLTRA
FLTRJ
GDLAW4
GXDT
HDNT
HRC1
TIC1BR
IDAT
INCMUT

456
105
2913
1557
1573
3724
267
T3
2988
2104
3397
4066
36013
2020
612
625
630
635
647
656
661
671
681
685
61R
2564
2078
1171
1274
1820
101
307
2529
605
677
2003

DVGXY
DVSY
NDVYM]
DXFR1O
El
EL2RD1
EONS1O
EX1
EX29
EX33PpP
EX36P
EX50
EXEC2
EXECM
EXITI10
EXIT15
EXIT2
EXIT24
EXIT29
EXIT33
EXIT38
EXIT42
EXIT4T
EXITS]
EXITSH
EYND
FDAIL
FLTR)
FLTRTM
GM
GYCDM
HFET
HRF
I1C2
IDLE
INTT

X

X

X

457
105
83
1557
127
3730
287
2300
3005
2118
55)
4164
1971
1975
621
526
613
630
652
657
662
672
682
6856
619
4459
2742
1205
1345
1542
2317
B35
434
2369
1925
3430

DVGX?
ovsz?z
nvz
DXFR13
EL3
ELPRN2
ERDOUT
FX15
EX3
EX34
FX&
EX3
EXEE3
EXEZM1
EXITI1
EXITL6
EXIT20
EXIT25
FXIT2
EXIT34
FXIT39
FXIT&43
EXIT48
EXIT52
FXIT3
EZ
FLAGI]
FLTRE
FLTRX
GRAV
GYDT
HMF
HRINT
TE3
Inep
INTAS

X

12718770

458
127
294
1606
129
3775
2578
2687
2342
3224
2390
2460
2056
1977
622
627
631
640
614
658
663
6713
683
687
620
79
451
1213
1417
3072
102
270
2538
2891
678
2419

PAGE

DVINT
DVX
nviml
NXFR14
E3
FLPRN3
FRROR
EX17
EX30
EX34P
FX44
EX9
EXECSH
EXECM2
EXIT12
EXITLY
EXIT21
EXIT25
FX1T3)
EXIT35
EXIT4
EXIT44
EXIT43
FXIT53
FX0
EZN
FLAGT
FLTRH
GDLAW
GRAV1
GIDT
HOLDP
I

In
IMPBK]
1R

125

2462
292
84
1662
128
3793
4440
2705
3026
696
3683
2485
2072
2051
523
528
632
545
654
659
615
579
684
688
4458
4460
450
1235
3441
3089
103
268
242
515
3400
963



1R1
IR%
K172
K183
LL3DOT
LUNAL
MAREF
MODF1
M3
MX M
NAV3
NMAY
NORTON
ORBI?2
NRRPM
NVFLT
P13
P24
P41
PART
PGNSDE
PINIT
PMAXP
PUPDAT
QA

ROX

R3
RADDT
RCY
RNNTS
RE7
RT7
RNID

RR
apcX
RRY

> X X

b4

FLIGHT PRNGRAM

974
10R4
2256
2260
2084
2613
2066
1015
465
1430
2949
2266
2087
1701
264
1929
K26
531
536
382
4202
1403
545
1201
262
161
1435
390
289
332
159
192
508
265
205
11N

8——LM AGS FPB S03 403°

LM A3NRT ELFCTRANTCS ASSEMBLY

1e2

J

K173
K55
LMORB
LUNAL1
MAX

MS

MU6
NAV
NAV 4
NOC
NOTDD
DRBIT3
NRBPM1
NVFLW
P14
pal
P42
PDNTM]
PHIP
PITER1
POUT
01

QL

ROY
R&X
RANGF
RCZ
RFADP
RF

RM
RND1
RRDOT
RRSY
RR7

992
343
2255
464
3111
1107
4155
2265
468
2916
2953
2760
4118
1597
3670
4443
527
532
537
355
104
3333
186
149
286
162
153
1227
290
266
291
230
2422
356
206
111

IR3

K

K180
KDT
LMORB]
LUNAZ
MEMSUM
MU10
MU?
NAV1
NE
NORM
025C
OR3ILIN
ORBRET
p

P21
P32
P43
PDOUY
PT
PITERZ2
POUTFS
G1DEDA
OLTELE
ROZ
RSY
RATE
RN2DDT
RETURN
RFDOT
RMDNT
RND2
RREX
pReSZ
RSHFT

1000
344
2263
519
3151
3458
4422
471
497
2931
85
3B46
534
761
S4b6
147
528
5372
538
360
4564
3362
1R5
318
320
154
154
12073
52
3520
3328
231
2539
561
207
1383

1”4
K170
K181
KINGK
LMD2B?
M1B1
MODZK
MULT
MUs3
NAV1P
NFWDN
NNRM]
NCTF
NRBL™
nuT
P11
p22
P33
P4t
PGNSD1
PID2
PITER3
PP

0s

R

R1

R57

RR
RN3NDAY
REX
RIX
RME
ROR
RREX1
RRT
2ST

X

12718770

967
2258
2262
1496
1473
2330
778
146
470
1117
2024
3858
32
1479
1926
524
529
534
539
4226
2253
3367
184
1747
182
1453
155
353
395
157
190
4093
4059
562
2100
2603

PAGE

Ir5
K171
K182
KSR
L2t
M25B15
MODE
MU19
MURS1?2
NAV 2
NT
NORMY
0cT0
DIRPAR
AUTL
P12
P23
P14
PAD
PGNSD?
PIN4
PMAX
PSIP
07

RO

R?
RADCK
RCX
RD3INTL
REY
RTY
RMF
ROT
RREX2
RRX
RST1

126

1090
2257
2261
4015
2508
513
1008
475
303
2939
B85
3643
4085
X 3000
1881
525
530
X 535
1410
4223
2254
2259
120
18913
165
1444
1052
288
466
158
191
272
231
5585
109
X 391

> X



*
*x

RSTF
RY

S12
S17
SNV
SFTEST
SHOUT
SICD2
SINITC
SDFT3
SREX
STEER
STGCTR
TAQ
TBRAKE
TE2
THETAR
TL2
TMIDN
Te

TR&G
TRNSFR
1512
TS17
1S4
TVTG
uzy
voy
V22X
V&7
vCY
vD2X
vD7
VFEX
VHSQ
VRSH

X

FLIGHT PRDGRAM 8--L"Y AGS FP8 503 4039
L4 ABDRT ELECTRONICS ASSEMBLY

980
284
328
134
4096
845
4462
3906
641
47
25
1833
A48
310
3376
411
228
412
4461
351
375
2270
16
21
12
an7
3R
340
69
274
3IN5
AR
385
41
125
540

2T
RZ
513
S807
SETFG
SHDUM
ST
SICNE
SIXTH
sSnuT
SREX1
STEERI1
STNCOM
TAl
FLLTH
TEST
TY
TLAS
TMIE]
TR
TRS
TS0
TS13
TS?
TS7
U1x
uz27
vo7z
vz2y
VeaX
vez
yn2y
VFX
Ve
VIX
VRIIPL

>

160 RVCDOMP
285 SO

329 Sl4
398 $623
4391 SF
2264 SHFT1
51 STALD
3895 SIDELL
2249 SNS
4062 SPULSE
24 SREX?2
1843 STEER3
2276 SUM
215 TA2
603 TCSM
4246 THEF
358 TIS
252 TMZLA
718 TMIE?2
259 TR1
37T TR6

6 TS1

17 TS14

3] TS3

13 TS8

65 Uty

39 UBRCOMP
341 V1X

T0 v27

56 VeY
ana vD1X
a9 vD27
335 VEY
308 VGX
347 V1Y
1619 VSMG X

=

2381
315
330
477
31
2423
44572
55
4153
2756
23
1870
120
295
361
639
311
602
4191
92
376

18

1156
66
772
43
71
57
321
90
336
T2
348
387

RVSAR
S10
S15
SDVX
SFL?
SHFT?2
SIBEN
S1G4
SOFT1
SQRT1
SREX3
STEER4
SUMLIM
T8
TDEL
THEP
TIMEA
TME
TMOUTY
TR2
TRB
TS10
TS15
TS&
TSEX
U1z

v

V1Y
V5X
V67
vn1Y
VDX
VEZ
VH
VI7?
VSM3Y

12718770

1399
326
331
494
544
2540
4454
108
934
4012
22
1876
509
354
258
96
3529
4173
2272
126
87
14
19
10
54
67
350
44
372
58
322
383
337
345
3490
388

PAGE

RX
S11
S16
Sovy
SFTAB
SHIN
SICcol
SIGAND
SAFT2
SQRTE
STDD
STEST
T

T8N
TE1
THETAF
TL]
TMID
TMPRR
TR3
TRACOM
TS11
TS16
TS5
TVARBR
uz2x
VDX
viz
VsY
vCX
yni1z
vny
VF
VHA
yoy
VSEMGT

127

283
327
333
495
733
4463
3921
4456
1035
3995
4166
1459
352
299
407
253
408
543
54
81
2275
15
29
11
26
a7
339
45
373
304
323
384
309
178
236
289



VX

W1X
WBZ
WRDCNT
XDyl
X0ORRBV]
ZFRD

FLIGHT PRNGRAM

300
47
4ns
134
1720
3171
2236

R——LM AGS FP8 S03 4039

LM ARDORTY ELECTRONICS ASSEMBLY

vy

W1lY
WCX
WROLP
Xny2
XNRAV 2
7ERR

anl
49
A1
3502
1724
31964
938

VYo
W17
WCY
X3
XDV3
Y
INOC

241
59
62
80
17318
183
2839

12/18/70
VYDFS 242
WBX 403
WC7 X 63
X4 124
XDVS 1123

YD2DOT X 53

DAGE

v?

WBY X
WwoRns
Xny

X1
YD3annT x

L

12#8

302
404
510
1716
248
396



5 TSN

7 TS1

8 TS2

FLIGHT PROGRAM g—--LY AGS FPB SO03 4039
L4 ABDRT ELFCTRONICS ASSEMBLY

SYMBNL. REFFRFENCE TARLE

561
1258
2791
3135
3746
3917
4264
4335
4383

917
1780
2080
2352
2449
2541
2659
2746
2943
2150
3290
323R/9
3703
3805
3850
2902
3954
3996
4082
4343

1252
2299

CLA
cLz
52 1 4
MP7
ADD
MDR
STQ
STN
STQ

STN
ADZ
sTO
sSTN
Suz
5TN
Suz
STQ
ADZ
LVP
STN
ST
STO
CLA
CLA
SHB
ADD
STO
cL?
ADD

AD7
510

562
1766
2798
3314
3769
3918
4269
4337
4385

923
1801
2146
2392
2454
2618
2679
2753
2944
3202
3293
3393
3714
3818
3853
3922
3958
4004
4271

1762
2360

MDY
STN
ELEZ
STO
ADZ
STO
LDQ
CLA
SuUB

ADZ
STO
STO
CLA
STD
STO
STN
ADZ
STO
STO
suz
cLZ
mpz
cL?
STND
STO
CLA
CLA
STQ

STO
STD

565
1809
2818
3324
3799
3927
4274
4338

936
1807
2150
2424
2457
2622
2682
2789
2961
3205
3335
2463
3715
3823
3867
3930
3975
4007
4273

1767
2396

STN
STND
CLA
cLz?
CLA
STI
sus
SUB

STN
Dvp
CLA
STO
su7
MPY
AdZ
CL?7
STD
S17
STO
STO
STO
AD?Z
CLz
STN
STOD
STQ
Sus

CLZ
CLA

T06
1848
2831
3351
3903
4014
4296
4341

941
1879
2178
2430
2465
2630
2710
2796
2984
3211
3344
3467
3718
3825
3877
3939
3978
4015
4281

2149
2625

STN
STD
cLz
cL?
STO
STD
STN
MPY

CL?
STN
MPR
AD?
ST0
MPY
STN
CcLz
cL?
STND
cLz
DvP
nyp
STOD
sTO0
ST2
CLA
LDQ
STQ

ST1
STD

12718770

112
1930
3090
3520
3906
4018
4318
4347

1759
1884
2180
2438
2468
2644
2713
2812
3033
3214
3381
3472
3735
3834
3884
3943
2981
4074
4783

2157
2633

CLA
CLA
STN
STO
CLA
ADZ
Suz
ADD

ST
AD2
STO
STN
ADZ
STD
Suz
CLA
STQ
Suz
sTN
pvp
CLA
CL?
ADZ
ADD
sus
STQ
ADD

ADD
AD7

1246
2295
3095
3524
3908
4260
4320
4380

1765
1885
21813
2641
2469
2649
2719
2823
3036
3223
3384
3691
3753
3837
3897
3947
3986
4075
4315

2167
2634

PAGE

STN *
STN
SUz
cLz
STOD *
STQ
ADT *
ADD

Su?
STO
SUR
suz
STOD
suz
STO
CLZ
CL?
STO
CLA
STO
ADD
STO
sTn
cL?
SUB
cLZ
AD7Z

SusB
STD

129

1255
2305
3134
araez
3909
4263
4330
4382

1777
1888
2297
2446
2472
2655
2722
2939
3147
3758
3387
3695
3763
3841
3900
1949
2988
4081
4342

2179
2537

YEL
cLZ
STD
CLA
MPR
SJR
CLA
nvp

STN
ADZ
5TD
ST)
AD?Z
ST)
SJ?
CLe
ST2
ADZ
C.2Z
nvP
MDYy
STD
STO
ST)
CLA
STQ
STQ

ADD
A)7



10

) ]

12

13

TS3

TS4

TS5

TS6

TST

FLIGHT PRNOGRAM 8-—L ™% AGS FP8 S03 4039
ILM A30RT ELFCTROMICS ASSEMBLY

2665
2974
3341
3788
31R8R3
4001
4115
4353

701
1614
3273
3826
4366

702
1521
1740
2404
3008
3621
3940
4026

1749
2808
31984

1259
2804
1973

1475
2B07
3405
2627

AD7
CLZ
DVP
ADZ
Suz?
cL?
STO
ADD

AD7
<TN
STND
STR
MPR

LDQ
cL?
STO %
CLA
STN *
CLAS
CLA
MPR§

cL?
MPR
ST

AN7
MDR
MPR

cLz?
CLA
ADZ
STO

2666
3240
3345
3819
3910
4012
4130
4357

104
2372
3354
3828
43K7

703
1526
1748
2817
3064
3625
3945
4029

2152
2819
4303

2216
2816
4026

2162
2824
3411
3530

STN
STO
MPY
cLz
STO
STO
AD7
STQ

STQ
sSTD
STO
AD7
DvVP

STO
ADD
STOD
STO
STO
CLA
CLA
CLA

STN
MPR
MP?Z

STO
MPR
Mpe

STO
MpZ
STO
suz

2684
3243
3390
3827
3913
4017
4147
4358

1520
2400
3358
3937
4371

1153
1527
1760
2820
2174
32628
3950
4034

2160
2829

2328
2832
4038

2173
30R7
3414
3534

STN
S17
STR
CLz
MP 2
VP
GL.Z
SuUR

cL?
-LA
LI
CLA
ADD

STN *
ST
CLA *
Ad7
STN *
cLas
o
CLA

Sus
Mpz

STD
M7

CLA

nvp
STD
AY7
STD

2h88
3249
3394
3829
3915
4028
42134
4361

1533
2815
3366
3976
4373

1176
1609
2209
2830
3285
3532
3952
4038

2209
3621

2333
3618
4379

2358
3093
3499
3637

CLA
sTN
LDQ
STO
MPR
STN
STQ
STQ

ADD
sSTN
sSTN
CLA
sus

STD *
370 =
STNS
STN
STO
CLAS
STD
CLAS

STO
CLA

CiLz?
CLA
LD

STnN
MPR
$T1
Suz

12/718/70

2694
3252
ATT7
3833
3955

, 4032

4285
4362

1534
2828
3369
4033

1216
1518
2214
28213
3418
3635
3959
4042

2381
3632

2389
3628

2373
3118
3513
3725

pve
Suz
STO
STN
§TO
Suz
ADD
ADD

STN
CL.T
AD7
STO

ADD
CLZ
sTN
suz
STO
CLA
sus
STO

STO
CLA

STO
CLA

CLZ
STO
CL?
CLZ

2701
3309
3780
3848
3962
4037
4306

1604
2971
3749
4312

1250
1623
2216
2963
3434
3821
3985
4300

2408
3957

2412
3963

27993
3125
3620
3740

PAGE

nve
5TN
ADZ
LDO
nve
STO
AD7

CcLZ
STO
ST
SUzZ *

STN %
ADZ
STOS
STOD
STD *
CLA *
CLA
CL2

CLA
5T0

CLA
STN

5TNn
MPY
STO
cL?

130

2959
3329
3785
3880
3937
4041
4350

1613
2979
3776
4365

1515
1524
2375
29466
3618
3822
3989
4308

2730
3974

2722
3964

28073
3402
3623
3757

STOD
CLA
ST
ST2
STD
A7
ST9

ADZ
LLZ
Mo
ST2

STN *
ST2
s$T0
ADZ
CLAS
Moy %
ADD
ADD %

ST
ADD

STD
Moy

CLA
STD
SJ7
STD



14

15

16

17

113

19

TS10

TS11

T8l 2

T513

TS14

TS15

FLIGHT PROGRAM 8——M AGS FP8 503 4039
LY ABNRT FLECTROMICS ASSEMBLY

3779

691
1751
1962
2382
3141
3629
40?25

1753
2174
2376
3280
3751

554
2365
3281
3677
4030

556
3136
3279
3472
3798

1099
1856
3131
3403
37560

1868
3267

MPR

CLA
STN
AN?
CLA
MPR
MpQ

CLA

STN
STN
CLA
CL2
suz

CLA
CLA
ADZ7
STD
MDR

CLA
STO
STND
ADZ
STD

STND
STN
tLZ
CLA
ST0

ST0
STn

3794

1103
1761
2168
2383
3171
3633
4030

1859
2177
3129
3619
3796

1875
2366
3392
3626
4039

1594
3142
3283
3673
3808

1528
1873
3165
3624
3764

1861
3272

STNH

CLZ *
SuB *
STO
MPR
CLA *
MPR
MPR S

CLA
CLA
STOD
MPR
SuB

STO
MPR
STD
MPY
MPR

CLA
AD?Z
ADZ
5TND
ADZ

LT =
AD7

STO *

STO
pve

SUR
MPR

3945

1513
1778
2171
2531
3578
3636
4035

1863
2348
3148
3636
3812

1882
2377
3412
3739
4211

2098
3158
3386
3716

1576
2094
3183
3631
38064

1845
3294

ST

STD *
CLA *
ADD
STD *
STN
MPR %
MPR

cLA
Moy
CLZ
MP R
ADZ

CLA
MPY
CLA
573
STN

CLA
GLZ
STQ
cLZz

STD *
STD *
CLAS
STNS
sSTN

CLA
MPY

39468

1523
1851
2338
3n11
3584
3658
4039

1849
2359
3230
356565

1925
3130
35622
3759
42164

2124
3176
3400
3734

1783
2176
3196
3638
3807

1867
3531

12718770
MPY 3970 MPY
ELZ = 1582 L7 *
STD # 1853 MPR
STD %= 2347 CLA
S5TH % 3I01T GLE *
ADZ 3519 MPRS
5T0 * 3729 STO
MPRS$
STD 1870 CLA
SJ8 2361 CLA
STO 3231 MpY
ELZ 3680 ADZ
CLA 2122 ST0
STQ 3149 LDQ
MPR 3626 MPR
MPR 3767 CLA
cL? 4241 CLZ
STO anre cLz
ADZ 3177 S10
CLA 3652 STO
STN 3T3T SUF
STDO # 1789 STO
STO 3075 STO *
CLZ * 3265 STO
STDS 3646 CLA *
ADZ
CLA 3114 STN
STN

4304

1611
1877
2353
3091
3622
3750

1871
2362
3241
3681

2351
32319
3666
3772

3102
3262
3657
3756

1804
3113
3301
3647

2138

DAGE

Suz

STD *
CLA
CLA
£LY *
MDR
CL?

MPR
MDR
CLA
STO

ADD
STO
cL?
DVP

AN7
ST
DvP
STO

CLA *
STO
nvp
MPR *

Lno

131

1620
1956
2380
3127
3626
3795

1RB6
2374
3250
3730

2354
3247
3IATE
3811

3103
3277
3667
3784

1810
3117
3296
3654

3188

CLA %
ST
SJa
<79
CERY
LA

CLA
AdD
CLA
STO

Moy
CLA
AD7
Dyp

STI
AD7
Cig
CEES

CLA ¢
5J3
TN
CLA *

CLA



20

21

)
(¥

24

&

26

31

32

37

38

39

&N

TS16
TS17
SREX3

SREX?2

SREX]

SREX

TVARRR

NCTF

Uz2x

u2y
U217

D11

FLIGHT PRNOGRAM

NOT USED

NOT USED

B-—LM AGS FPB S03 4039
LM ABORY ELECTRNNICS ASSEMBLY

3287 S

3086
1460

540
3792

2785
4044

598
3617
329§
4173
4208
4430

47
3501
4424

63
4064

40
3401

1164

pve
STQ

STO
TRA

STQ
TRA

STO
STO
STQ
STQ
T™MI
TRA

sSTO
STO
TS50
STO

CLA

EQy
MP7

§TN

3297
3644
1472

542
3863

2836
4186

601
2639
3920

4176
4215

50
3515
4427
4068
4096

41

1185

TRA
STQ

TRA
STD

TRA
TRA
TRA

T™I
T™MT

TS0
STO
CLA
MPR
cLz

£QU

MDR

3298

3648

3643
38813

3846
4235

2556
3817
1936

4181
4219

53
3516

4145
4119

2136

1351

STOD
AdZ
STQ

STQ
STQ

STQ
SES

STO
ST2
STQ

STI%
T™MI

LLA
TA

Dve
STD

MP R

MPZ

33906
31649
3107

3660
3889

3857
4243

2575
3839
3979
4186
4225

3485
3518

3172

12/718/72

MPZ 3638 STN

STND 3773 STOD 3787
TRA 3866 STO 2869
TRA 3654 STQ 3720
TRA 4181 STO 4187
TRA 4003 STN 4020
TRA

TRA 2609 STN 2742
TRA 3842 TRA 3873
TRA 3982 TRA 3995
STOS 4187 TRAS 4202
TRA 4235 STN$ 4243
STO$ 3487 STO 3488
1S9 3521 CLI 3523

STD * 2175

MPR % 320N3

PAGE

MPR

TRA

TRA
TRA

TRA

sTQ
STO
STO
STO
TDAS

TS0
STn

CLA *

132

2754
3886
4000
4?05
4422

3489
4335

3212

STQ

STQ

TRA
T2A
TRA
T4
ST

CLA
ST

CLA ®



41

42

43

44

45

46

&7

4R

49

50

51

52

o i

54

56

56

57

58

VFX

c?2

V1Xx

V1iy

V17

nLSc

WlXx

D31

Wly

W1z

ST

rRO2DOOT

YD2p0r

TSEX

SIDELL

V6 X

FLIGHT PROGRAM

NOT USED

NOT USED

NOT USED

R——LM AGS FPB SD03 4039
LM ABRNRT ELECTRONICS ASSEMBLY

3408

2108
2245

1524

1439

48

69
3719

1769

1550
2619
59

557

553 %

STN *

SHR
nyp

ST %

CLA

EQU

STo

DLY

™Y

sTN

TN *

ST0

CLA

FQU

ST0

3433

3185
3254

1621

1443
1530

1298

3736

1774

2088
2629

555
2123

2125

CLA *

STN
nye

STD %

STO

STOD *

SuB

MPR

ADD *

STQ

ADD

STO

CLzZ

CLZ

3192
3271

1625

4224
1640

1313

3802

1827

2099
3473

2121

CLEZ
AdD

CLA =*

MPR

ADZ

TR A

STO

CLE

3194

1729

4227
1725

1316

1828

STN

MPR *

cLz

MPR %

STD *

STD

12718770

3198 Dvp

1883 MpR %

4230 STN

1887 MPR *

1845 CLA *

PAGE

3207 DVP

3208 STO %

3199 STD *

1849 CLA *

133

3216 DVP

3413 MPR %



53
60

61

62
53
64

65

Ak

67

68

69
70
T1

T2

76

57

FLIGHT PROGRAM R--LM AGS FP8 SN3 4039
LM ARNRT ELECTRONICS ASSEMBLY

nOsSx
CODELL

WC X

WC? NMOT USED
TMPRR

1Xx

uly NOT USED
urz

BRANCH

V22X
Va2y NDT USED
V217

VGX

X

1YAT

2621

Q83
32018

3189

826
55

1583
3173

1349

R27
2543

T2

46

1636
1908

1792

928

ADZ *
ADD

CLA *
STD *

MPY

GLZ
™I

STO *
CLA *

MPR

5TO
sSTn

EQU

CLA

MPR %

CLA *

SURr

CL? *

1128

2626

1015

3541
1144

1610
3200

1972
3612

2217

1641
19189

1847

988

STO
CLA

CLA

STO
MpYy

CLA
CLA

STOD
STO

STO

MPY
CLA

pve

AD?

*

#*

1723
3468

1501

1181
1645
3209

2030

3404

1546
3417

2924

989

STD
STD

MD2

CLA
cLA
ZLA

ST

Mp?7

MPY
STD

STO

STO0

1726

1507

1182
1722
3410

2052

1741

2990

1031

ADZ

MP R

MPR
MPR
MDPR

STN

STN

Sus

ADZ

*

12718770

1727

1511

1348
1878

2482

1891

2993 §

1032

STN *

CLA *

CLA
MPR *

TMI

1730

1578

1514
3p92

3524

1898

3449

1994

PAGE

Suz *

MDR %

CLA *
STD *

STO

CLA *

nyp

MPY %

134

1739

1608

1532
3101

3540

1903

1999

SuB *

CLA *

MDY %
YD %

CL?

CLA *

wpR *



78
79
n
a1
a2
813
84

R

86
87
88
89
S0
91
92
93

04

EY

E7

X3
TR3
DVXMI
DvyM1
DVZIM1

NT

NE
TRS8
N2y
vnzy
vD27
Gl
TR1
nRX

DRY

FLIGHT PROGRAM B——LM AGS FP8 S03 4030
L4 ARNRT FLECTRNNICS ASSEMBLY

2561

1026

1017

Rl

582

Q12

2652

2646

86
3762

2156

564

910

NDT USED

NOT USED

92

583

2894

NOT USED

AD7
AD7
AD7Z
FQuU

CLA

ADD
ADD

EOU
MPR

MPR
AD7

ADZ7 *

FQU
ST

CLZ %

2562

1027

1018

3255

1431

2304

B7

2185

566

9211

3712

1195

2967

STO
STO
STOD
STO
sTN

STO *

EQU

Dve
STD

STO #*

STD
STO

ADZ *

2580 !

2512

2567

3256

715

1452

914

3733

1464

2968

Ad7

ADZ

MPY

pvpe

cLZ

Ad? *

2584
2573
2568

3269

3024

915

3743

2982

12718770
5TQ % 2592 ADZ %
STD 2596 CLA
STN 2598 CLA
SuB 3274 CLA
DVP 3707 STN
STD * 920 ADZ *
CLA 3806 MPR
ADZ * 2983 STO =*

PAGF

2593 STO *

3292 MDPR

3727 wPR

921 STO *

135

3382 w27

3756 DVP



* FLIGHT PROGRAM 8—-LM AGS FP8 S03 40293 12718770 PAGF 135
% LM AB0ORT ELECTRNNMICS ASSEMBLY

95 NDRZ NOT USED

96 THFP 2283 STO 2786 CLA

97 DIGX 2896 STN 2931 CLZ 2955 AN7Z 2956 ST0 2977 ADZ * 2978 STN % 3098 ADZ *
3099 STN

98 DIGY 2932 CL?

59 DIG?Z 293% CLZ

100 PSIP 2287 S¥N 2793 CLA

101 GXDT 2895 CLA 3089 CLZ 3094 STD 3097 ADD

102 GYDT NOT USED

103 GIDT NOT USED

104 PHIP 2285 STN 2800 CLA

105 DVSX 1124 CLA 2475 ADZ 2476 STD 2893 CL? 2941 CLA * 2949 (L7 295% CLL *

106 DVSY 2950 CLZ

107 DVS2Z 2951 CLZ

108 SIGA 20R2 Mpp 2695 STD 2709 MPR 2718 MPR

102 RRYX 876 CLA 1152 STO 1171 CLA 1242 CLA 1243 MPR * 1256 DVP

110 RRY NOT USED

11y BRRZ 1254 CLA

112 CNGA 2079 MPR 2702 STO 2712 MpR 2721 MPR



.

113

114

115

117
119

120

121

122
123
124
125

126

All

Al2
Al3
TS8

A3]

A3?2
A33

SUm

A21

A22
A23
X4
VHSO

TR2

FLIGHT PROGRAM B-~LM AGS FP8 S03 4039
L4 ABNRT FLECTROMICS ASSFMBLY

762
2068
2463
4193
2436
2439
2364

802
2397
2614
2766
2440

767

45
4426

708
2443

2451
2081

125
1476

1197

cLz?
CLA
CLA
CLA
cLA
CLA
ST
CLA
Mpp
MPR
MDR
MpR

STOD

cL?
STN

CLA
STO

STO
CLA
EQu
5T0

STO

3 3 S

766
2401
2551
2455
2444
2368
878
2413
2635
2770
2453
2437
51
1029
2466
2624
2459
126
1670

1301

STD
MPR
CLA
CLA
CLA
ADD
CLA
MPR
CLA
MPR
MPR
MPR
AD?
MPR
CLA
MPR
ST
EQU

ARD

794
2405
2720

2717
2385
386
2445
2641
3458
2673
2448
52

1020
2559

2637
3246
1824

1435

CLA %
MPR %
CLA

SLA
A7
MPR %
MPR
CLA
CLA
cLA
MP R
STA

CLA *
EERE

MD 2

5%¥0

suz?

CLA

1016
2429
2761

4006
1098
2456
2680
34%9
3465
2677

56

1904
25466

2708

3268

MPR
CL?
CLA

STN
ADD
MPR
CLA
MPR
CLA
CLA
cL?

MPY
MPR

CLA

CLA

* 3

12718770

1025
2431
2762

4009
1525
2470

2681
64195

2578

4393

2078
2535

3275

MPR
STOD

MPR .

ADD
MPR
CLA

MPR
CLA

MPR

cL?

CLA
MPR

MPR

1094
26447
2769

4015
1531

2570
2692

2699

4401

2393
2656

3289

PAGE

CLA
CLA
CLA

CLA
CLA

MPR
CLA

CLA

CL2Z

MPR
CLA

MPR

137

1899
2452
2845

1909
2613
2765

3470

4425

2409
2711

3385

uDYy
TLA
STH

Moy
cLA
CLA

cLA

ADZ

MPR
LA

4o 7



*

127 E}

128
129
130

131

132
133
134
135

136

F3
F13
NEL1O

DALY

DA12
NAl13
WRDCNT
DA3]
DA3?2
DA33
DEL44
A11D
A12D
Al13D
A31D

A32D

FLIGHT PROGRAM

NOT USED

NOT USED

NOT USED

NAT USED

8-—-LM AGS FP8 S03 4033
LM ABORT ELECTRONICS ASSEMBLY

2371
2839

2388

550
763

2421
2538

2406

966

20F9

27197

2811

2558

2827

AD?
cLZ?

AD7
Suz?
STQ
CL?

CLA
CLA

cLz

ADZ

STN

STD

2532 CLL #%

2767
2771

696
2394

2427
2846

65

2407

1063
2552

2813

2822

ADZ
AD?
cL?
AD7

ADZ
cL?

cL2z

STD

cL?
STOD

MPR

STO

#*

2534

2768

2772

2110

2305
2428

67

2410

2565

STD

STD
STN

cL?

STD

513

STN

ADZ

CLA

2763

2840

2775

2398
2507

4423

2411

25569

AD?

cLz?

STN

AD7
LLE

5 ¥ 4

CLA

12718770

2764

2841

2399
2509

4431

24164

2606

<TO

CLZ

STND
STO

cLZ

ADZ

STO

2778

2402
2525

4433

2415

2806

PAGE

SUzZ *

ADZ *
LLL %

ST

STD %

STN

138

2780 STD *

2403 STD *
2527 STD %

2844 CLA %



145
146

147

148
149
159

151

159
160

161

432D

MU17

ALPHA
Q1
ESQ

Al

AF

R5X
RSY
R57

AL

REX
REY
REZ
RT

ROX

FLIGHT PRNGRAM 8-—L ™ AGS FP8 S0O3 4039
LM ABNRYT ELECTRONICS ASSEMBLY

150
3260

152
3711

2147
170
171
172

173
2201

174
175
176
177

178

STO

CLZ

EQL)
cL?

FQU

EQU

EQU
nyp

nyp

EQU

EQU

EDQU

FOU
DVP

EQY

(Sall)

EQL

EQU

£ou

1204

1570
3370

3302
168
3423

169
3713

2175

1574

1704

1136

2129

1483

STD

sTD
STO

STND
EQU
cLZ

EQU
CLA

MPR

STD *

STO

CLA *

cLA

STO %

3226
33719

3305

2114

1488
3747

2192

1506

1709

1481

3169

1589

CLA
Dvp

MP 2

o I 4

cLA
MpY

ADD

SUB %

SUB

STO *

510

STN *

3234
3388

3428

3429

3697
3751

1711

1598

3235

2857

CLA
MP Y

MPR

STN

STO
CLA

ADD

CLA %

suB

STN *

12718770

3296 DvP

3701 DvVP

2193

2903

32137

2886

STO

STO *

nvp

ADZ *

PAGE

3299 CLA

3706 DVP

2194 CLA

3007 CLA %

3288 CLA

3009 5%Q *

139

3333 CLA

3708 CLA

2196 ADD

3395 Nyp

3570 CLA %



162
164
165
166
167
168
169
170
171
172
173
174
175
176
177
179
179

180

rpOY
RN7
RO

Cl1
12
L3
Cl4
C21
c22
C23
C24
C31

€32

C34
C41
C42

C43

FLIGHT PRNOGRAM R——LM AGS FPS S03 4039
L4 ARNRT ELFECTRONICS ASSEMBLY

NOT USED

NOT USED

3678 CLA *

179

180

181

1166

17224

1309

1192

1292

1319

1257

1329

EQU
FOU
FOU
cL?
STN
LDQ

STD

sSTN
CLZ
SUB
STO
CLA
ADZ
STOD

SHz

3679 MPR *

2685
1191
1225
1227

1317

1228

1356
1186
1284
1345
1295
1320

1282

STD
STQ
CLA
STD

1.3%

CLZ

STO
STO
570
CLA
STQ
STO

CL?

3775

3692
1219
1226

1385

1289
1286
1347
1296
1323

1326

CLA

CLA
STD
STQ

STO

CLA
MPY
STO
MPY
suz

suz

*

*

3783 CLA *

3709

1299

1294

1352

1353

1346

suB

STO

STO

STND

STOD

STD

12/18/70

3748 DvP

1315 DvP

1341 SU7 *

PAGF

3758 CLA

1338 SU7 *

140



181

182

183
184
185
186
187
188
182

190

191
192
193
194
195
196

197

C44

Y

po
POUTFS
POUT
DPOUT
2K3
?K14

RT X

R1Y
RIZ
NELR]
DELR3
DELR2
254

7J

FLIGHY PROGRAM B8--LM AGS FP8 S03 4039
LM ARDRT ELECTROMNICS ASSEMBLY

1193

1143
3079

1496

585
35466
1945
35856
3153
1569

193
3164

194
1895

1211

1263

1310
1138

1696

STO

STO
STN

cL?
TRA
Dyp
STN
ADD
CLA
ANDD

EQuU
CLA

EDL

1260

1161
3122

1503
1430
3570
3555

3567

3362

1500
3782

1241

1267

1141

1703

STO

DVP
CLA

ADZ
STO
pve
CL2

STO

CLA

STO
STN

STO

MPY

CLA

ADD

#*

1293

1162
3123

1504

3334

3558

3573

1573

1308

1155

AD7

DVP
P2

STD

SJ7

CLA

cL?

CLZ

CiLl

1332

1153
3131

31368

3575

1605

suz

pve
pve

STO

510

CLA *

12/718/70

1782 ADD %

3590 CLA

2093 CLA *

PAGE

1823 DvVP

2875 CLZ %

141

1826 Jve

3055 CLT =



198
199
200
201
202

203

205
206
207
208

212

214
216
217
218

224

RJ
10J
4K5
2K19
53
16J
21J
RRSX
RRSY
RRSZ7
6K11
1J1
142

1J3

212
2J3

197

FLIGHTY PRNGRAM
LM ABNRT ELFCTRONICS ASSEMBLY

1708 ADD
1695 CLA
1673 CLA
3356 SUB 3360 CLA
1142 ADD 1473 SuB
1788 SUB
1833 CLA
877 STOD * 1240 SUB *
NOT USED
NOT USED
604 STD 1092 DVP
516 STNS$ 604 STOS
NOT USFED
NOT USED
891 ST * 2902 CLI *
NDT USED
228 EQUS 229 EQUS
230 EQU 231 EQUS

B-=L4 AGS FP8 503 4039 -

127187790
3364 CLA
1489 SUR 1787 SuUR 2115 SuUB
1096 DVYP
689 STOs 2856 CLZI *
232 EQUS gag STN 2861 CLZ

PAGE

3080 SuUB

142



225
228
229
230
231
232
232
224
235
236
237
238
239
240

241

242

1J7LS

THFTAR

RETAR

RM

RMDNOT

DEL 46

vPy

2J4

248

2J6

5K18

VYD

VYOFS
237

2J7LS

FLIGHT PRNGRAM 8--L4 AGS FP8 S03 4039
L4 ABORT FLECTRONICS ASSEMBLY

NOT USED

NOT USED

MOT USED

NOT USED

231 EQU

228

229

1075

1084

232

RB9

17586

1497
2215

1958

ann

anl

EQU
EQOU
CLZ
cL?
EQLU)

STD

cL?

STO

LNQ

LLZ
CLA

pvp
sTN

STQ

899

1068

1095

1055

2858

1580

2904

1509

2907

2909

STQ
CLA *

MPR

CLA

CLZ *

ADZ

CL? *

ADZ

cLz

cL?

2863 CLZ

1091 MPR

1077 CLZ

1581 STO

1510 510

1668 SUB

12718770

1669 MPR

PAGF

1752 CLA

143

1953 CLA



243

250

251

252

253

254

255

256

258

259

259

261

7K1
1J
6KS
X1

A318D

A32BD
A338D
TLOS
THETAF
IK4

124

FLIGHT PRNGRAM 8--LM AGS FP8 S03 4039
LM ABNRT ELFCTRONICS ASSEMBLY

NOT

NOT

USED

USEDR

1717
2153
1242
1537

1023
1247

253
711
2107
1693
599
1564

1548
1654

1565
1659

10R1

SuBR
CLA
CLA
sTN

<TN
CLA

Fou

51N

SR
SuUB
ADD

ELE
sun

STN

SUB

MpR

1024
1248

1652

1692

1700

2118

1556

1653

CLA *
MPR %

STO

CLA

STN

gL

STO

CLA

1028 CLA *

1701 CLA

1557 (CLA

1658 AJD

1113 570 %

2169 CLA

1561 CLZ

127187710

1177 MPR %

1563 STO

PAGE

1214 MPR *

1556 CLA

144

1220 CLA *

1600 ADD



262

263

264

265

266

267

268

262

270

272

273

274

275

276

DELRP

184

RR
READP
ENTERP
HNLDP
CLEARP
HMF
RMF

nn

CMF
ALLT
A12T
A13T

ADST

A31T

FLIGHT PROGRAM

NOT USED

NOT USED

R——-LM AGS FP8 S03 4039
LM ARNRT ELECTRONICS ASSFEMBLY

2132
1492
1082
1158
B24
/33
2836
a11
a17
315

2027
4139

813

4194

855
4111

4196

STO
STO
STN
STOD
CLZ *
CL?
cL?
cLz?
CLA
cLA

CLA
STN

CLA

STO *

suB
STO

STO *

2189

1230

1172

R31

840

4059
4142

321

R66
4116

CLA

STD
DvP

CLZ

STOD
cL?7

STN
ADZ

STO

CLA
CLA

1235
1218

2100

2101

4067
4146

4098

2025

ADD
VP

CLZ

STD

cLA
ST

cLz

ADD

1239 MPR
1461 CLA

2756 STO =

4093 STN

4085 LDQ
4150 CLZ

2033 CLA

12/18/70 PAGE

1253 STN 1290 ANZ
1462 MPR
4120 CLA 4132 CLA
4097 CLZ 4126 ADZ
4156 CLA
4048 CLA 4101 STN

145

4128 STO

4109 AD7?



284

285

2R6

287

288

292

293

294

295

2956

A32T

A33T

RX

RY

R2

oL
FONS1O
ROX

RCY

} RCZ

RF

DVX

DVY

Dv?

TA2

NAX

FLIGHT PROGRAM

NOT USED

NOT USED

NOT USED

NOT USED

8——LY AGS FP8 S03 4039
LM ABRORT FLFECTRONICS ASSEMBLY

1146
2887

1264

1325

o51

1150

699
3227

791

2467

2471

3881

2289

sHin

sTN
STN

ADD

CLA

FQu

CLA

CLA
SUR

CLA

STN

1944

1151
2972

1265
1327

3151

3056

1568
3229

208
2651
2645
4165

2317

CLA

Sus %
ADZ *

STN
ST

STO

STO *

ST0
DVP

CLA *
CLA
CLA
STD

CLZ *

3081 S5TD

1322 CLA
28973 510 2

1706 STO
3291 CLA

2303 GLT *

2320 STO *

1324 STO
3074 CLA *

1785 STN
3391 DvP

2311 STO *

2334 ADZ? *

12/718/70

1482 CLA *

2130 SUB

2464 MPR

2336 5TO *

PAGE

1499 CLA *

2195 SUB

2530 CLA *

146

2876 STD *

2199 DvpP



* FLIGHT PROGRAM 8--LM AGS FP8 S03 4039 12/718/70 PAGFE 147

# LM ABORT ELECTRONICS ASSFMBLY

297 DAY 2291 STN

298 NDAZ 2?7293 STN

299 TBO 175T MPR 1764 DVP 1772 MPRQ 1775 MPR 1781 MPR 17698 CLA 1799 “p
1800 MPR 3453 STO

300 VX 1175 SUB * 1328 CLA 1330 STNO 1484 CLA * 1505 CLA * 2878 STD * 2883 STO %
2960 ADD * 2964 CL? * 2985 STD * 3063 CLA *« 3100 CLA *

301 VY 1269 ADD 1270 STO

302 V7 1331 CLA 1333 8710

N3 MuUBsl12 721 STN

304 VCX 1174 CLA * 3058 STO %

305 vCY NOT USED

306 VC?Z NOT USED

307 HNNOT 1237 SUR 1946 CLA 31056 STO 3111 CLA 3112 MpPY

308 V5 1048 SUPR 1744 STO 1840 ST2 1889 MPY 1916 CLA 1921 bvp 2218 STD
3422 STO 3442 CLA 3445 MP2 3447 MPY

309 VF 2113 570

310 TAO 2186 STO 2220 CL?

311 TIG 1553 CLA 1560 STN 1716 CLA 2154 sSUB 2221 ADD 2222 STO0

312 All1RD 1022 CLA * 1922 STD * 2605 CLA %

313 Al2RD NOT USED



* FLIGHT PRNGRAM B——L% AGS FP3 S03 4039 12/18/79 PAGE 148
* LM ABORT FLTCTRONICS ASSEMBLY

314 A13BD NAIT USED

315 TA1 1554 SUB 1559 ADD 1718 SUB 3529 CLZ 3531 STN 3874 CLA 4168 ST)

316 SO 664 CL7 778 CLA 934 CLA 1008 CLA 1037 CLA 1050 CL7 1977 CLA
2019 CL7 2056 CLA 2064 STN 2076 STO

317 DISCIC 974 CLA 1002 CLA 2491 STN 2497 CLA

318 O1NEDA 319 FOU 2116 STD

319 NELH 2131 STN 2148 Mpp 2176 STD 2190 ADD

320 QLTFLE 1474 STN 1491 SUR

321 VDIX 635 CL7 642 STD 922 CLA 924 STN 1119 CLA 1129 CLA *

322 VD1Y 636 C17

323 VD17 637 CL7

325 DFL6 2065 STQ 2072 CL7

326 S10 568 CL7 Q50 ADD 1542 CLA 1627 SUR 1652 CLA 1735 CLA 2104 CLA
2141 CLA 2210 CLA

327 S11 963 CLA

328 S12 62 STN 719 CLA 4248 CLA 4405 CLA 4479 STN 4413 STO 4416 CLA
4441 STN

329 S13 NDT USFED

320 S14 2045 CLA 2852 CLZ 1000 ZLA 3003 CL7

331 S15 332 E0QU



336

33T

3318

340

341

242

343

344

345

347

348

349

FLIGHT PRNGRAM 8—=LM AGS

RONTS

S16

S17

VEX

VEY NOT USED
VEZ NNT USED

REDPOT

VO X

vov

voz

VH

VIX

VIY NOT USED

viz NOT USED

RR2
2144
1399

1590

1677
2164

342
3674

343

574
1438
1451
3120

1137
2125

£TN

CLA

cL?

CLA

STO
SUB

EQU
CLA

Fou
FQU
CLA
cLz
CLzZ
§TN

ST0
CLA

#* #*

FP8 S03 4039
LM ARNRT ELECTRONICS ASSEMBLY

1210

2182

2905

1683
2188

1485
3675

576

1480
2877

SuB

MPR

STO

SuUB
STO

STO
MPR

STO

CLA
CLZ

3010

1686
2207

1591
3778

1434

1506
3057

CLA *

STD
SuUB

570 *
CLA *

CLZ

sSTD *
ELZ *

1747
3383

2859
3786

1445

1575
3407

CLA
STOD

STOD %
CLA %

ADD

ELL *
SuB =

12718770

2133 CLZ
3409 CLA

2882 CLZ *

1507 STO *
3790 STO %

PAGE

2138 ADZ

3012 STOD *

1612 MPR %

149

2139 STD

3671 MP %

1522 PR %



350

351

353

35%

355

356

357

358

359

365

366

367

v

TP

T

BB

T8

PDOTMI

RENNT

1000D

TI

DPNDAUT

PDOUT

TCSM

LK25

2K 118

2841

28J2

28433

2K20

FLIGHT PROGRAM /--L ™M AGS FPR SD3 4039
LY ARNRT ELECTRONICS ASSEMBLY

3067
3308

353
1674
1598
3559

281
1273

558
3726

3553
35%2
1599
1044
3313]
1631
1632
1633

3326

STN

sug

EOU

Sug

cLa

suz

CLA

CLA

CLA
CLA

ADD

cLZ

SuB

CLA

SuB

CLY

cLz

cL?

SUR

3115
3310
1655
1705
1656
3563

1169

716
3885

3561
3554

1602

1638
1643

1648

CLA
ADZ
ST0
CLA
CLA
STo

cLz

ADD
STD

sTO

SuUB

ADZ
ADZ

ADZ

3116
3311
2312
1786

2911

1179

1440

3558

1657

MP?2
STN
cLA
STN

CLZ

ADZ

ST

ST0

syn

510

STO

STO

3313

3027

1180

1442

3562

3025

1728
1724

1721

suBn

CLA

STD

CLA

CLA

STN

12718770

3052

1213

1660

3576

3028

1880

STN

CLA

sTN

CLA

sus

CLA

STN

PAGE

2087 STND

3579 CLA

3030 CLA

2204 STO

150

2884 M3y

2213 CLA



368 4K26

369

370

371

372

373

374

375

376

377

378

379

380

38l

38?2

383

384

388

DOF
6K4
6K?2
V5X
VsY
V517
TR4
TRA
TRSE
VHA
22J
239
5K26
PART
VDX
VDY

vnz

FLIGHT PRNOGPAM 2——1L ™M AGS FP8 S03 4039
LY ABNRT ELFCTRNONICS ASSEMBLY

1047
871
1412
1409
37%
376
377
568
580
1303
1595
1826
1682

1917

3350 S

643

NOT USED

NOT USED

CLA
STQ
CLA
CLA
EQU
EQU
FQU
ADD
CLA
STO
570
CLA
CLA

SUB

STN

1973

1577

577

1277

1672

1685

3352

1120

CL2

STO

SuB

STO

STO

CLA

MPY

SuUB

i

*

1584 MPR *

581 STN

1305 STN

2166 DVP

1130 STO *

3416 SUB *

1188 STO *

2203 SUB

1894 CLA *

12/18/70

2919 SuB

PAGE

151



386

387

388

389

390

391

392

3e3

334

355

396

397

398

399

400

401

4n?

407

RADNT
NDELVGX
DELVGY
DELVGZ
17J
RD3INNT
¥YD2DOT
4K12
S507

DAXREM

NAYREM
DAZREM
€1

WB X

FLIGHT PROGRAM

NOT USED

NOT USED

NOT USED

R——LM AGS FPB S03 4039
LM ABNRY ELECTRONICS ASSEMBLY

641
926
1906
1911
1571

227

1791
1019

773
2324

800
BD4
2180

985

CLA

ADD

AD7

ADZ

cL?

STO

CLA

CLA

AD7
STD

AN7

AD7

£TN

CLA

1”95

1907

1912

1586

1045

1205

1771

T74
2331

305

2181

STN *
STD
STN
AD?Z

SUB

CLA

MPR *

STO
ADZ %

STO

STOD

MDR

1991

1587

1209

1808

796
2332

3201

ADZ 1902 STO
STD 1750 CLA
CLE

ADZ * 1812 STD *

A>7 797 STN
STN *
EE 3213 MPR

12/18/70

2163 CLA

2085 STO *

1996 ADZ *

3239 MpR

PAGE

2187 CLA

13927 5T *

3251 MPR

152

2206 CLA

2323 ADL %

3284 ADD



40 %

405

406

407

4nA

400

411

412

414

415

4156

417

418

419

420

421

6K6
KK2D
YEZ
L2
2K11
4K 6
DAYA
DAYA
NAZA
DISCY
1K18
1K20

1K2?2

FLIGHT PRNGRAM

NAT USED

NOT USED

NOT USED

NAT LUSED

A-=LM AGS FP8 S03 4039
L4 ABORT ELFCTRONICS ASSEMBLY

1085

29nN8

2862

1271

1790

2910

2864

23112

1678

2020

1107

1110

SR

ST

STO

cLA

Lne

ST0

gTN

CLA

SR

LY

cLZ

cL7

CLA

MDR *

3034

3037

1680

233%

1109

1112

967

ADZ

CLA

ADD

STD

STO

CLA

3035

3038

2640

2021

2022

994

STO

STN

STND
eLZ
CLEZ

CLA

3043

3042

ELZ

STN

CLA

STN

STO

12718770

3045 STO

3878 CLA *

2494 STO

PAGE

3IBTS SUB %

153



422

423

424

435

42A

437

438

439

1K14

1K19

1K21

1K23

NSPEC

1K1

1K6

1K11

DNEL

1K3

1K8

1K13

HRF

A31S

AR2S

A313S

4KG

EK14

FLIGHT

NOT

NOT

NOT

NOT

NOT

NOT

MOT

NOT

PROGRAM 8——LM AGS FPS8 S03 4039
LM ARDRT ELECTRONICS ASSEMBLY

USED

NSED

USED

USED

USED

USED

USED

USED

T72

2013

2620

2321

2344

879

1675

1814

MPR

ADZ

CL?

ADZ

MDR

MDR

cL?

5T0

MPY

sSuB

2014 STO *

3548 CL?Z

2001 STD *

2627 MPR

2419 CLA

1093 STD *

1816 CLA *

2310 ADD *

3559 STO

2322 ADD *

2517 CLA

1097 SUy =*

2923 5T0

1104 STN *

12718772

1238 CLA *

PAGE
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440

441

447

443

445

445

447

44 R

449

450

451

452

453

454

455

456

458

5K16
DLWN
DEL3?
AKR
&KC
6K10
DSPF1
ID1F
DEL 31
FLAGT
FLAGI
NEL?2
DELS
PI
AK13
DVGXX
NPVGXY

DVGX7

FLIGHT PRNGRAM

NOT USED

NOT USED

NOT USED

NOT USED

NOT USED

8--LM AGS FPB S03 4039
LM A3NRT ELFECTRONICS ASSEMBRLY

4222

1052

1406

1941

4212

1975

6466

2481

1794

665

707

1084

1732

cL7

ST

CLA *

CLT

CLA

cL7

CL?

GLE

cLA

cL?

SUR

DVP

STN *

4231

2047

2995

4221

4240

4246

24824

2495

940

710

1738

CL?Z

STO

STO
STO
STO
CLA
STO
CLA
cLZ

ADD

CLA *

4233 STO

4203 CLA

4238 CLZ

4392 STO

2502 STN

97T CLE

2181 CLA

4239 CL?

4414 CL7

1014 CLZ?

12/718/70

2546 CLA

PAGE

2549 STN

155

2503 CLZ



459

460

461

462

453

464

465

467

468

469

470

471

472

4713

474

475

476

FLIGHT PROGRAM 8--LM AGS FP8 S03 4039
LM ARNRT FLECTRONICS ASSEMBLY

NEL20

DEL?21

2J

DEL42

NEL4S

K586

M2

2P3nTL

5K17 NOT USED

MU6

MU8
MU10
140
1K30
2K17

Myl1e

4K273

972

788
2500

2161
463
1072
1951
4h6

1797

1042
2017
3322
1274

1006

STQ

CLA
CLT

ADD
EQU
cL7
nype

Fau

cLz
SuR
SUR
SUR
aD?

Sus

978

994
2871

2669

1074

3219

1818

650

1041

35605

2934

1275

STQ

CLA
CLA

STO

CLZ?

SUR

STO

CLA

CLA

STND

1035

1000
2916

1416

3315

2084

1005

1913

3607 |

1415

cLz

CLA
cLA

GL7

CLA

cLA

CLZ

12718770
1117 CLA 1198 CLA
3475 STN
3317 STO
2827 CLY 2929 STN
3610 CL7? 4160 CLA

PAGE

1988 CLA

2935 5710

156

2061 CLA

2937 CLZ



477

478

479

480

481

4872

483

484

485

486

487

428

489

400

492

493

494

S$623
1K4

1K24
1K26
1K27
1K28
1K29

1K33

1K35
1K36
2K1
2K2
6J1
£J2

£J3

R13SF

SNVX

FLIGHT PRNGRAM

NOT USED

NOT USED

NOT USED

8——L4 AGS FP8 S03 4039
LM ABORT FELECTRANICS ASSEMBLY

980
3560
2689
2639
2647
2643
2668
1993
1998
2946
2012
1159
2124

195

7320

CLA

MDD

SUR

pve

MPY

nve

SUB

CLA

CLA

SUR

MDR

CLA

Mp2

MPR X%

ELE %

3564 MPY

2653 MPY

2658 DVP

1821 CLA 2197 Mpy 3376 CLA
3140 MPR 3303 MpR

799 MPR ¥ 803 MPR ¥

792 STD % 2011 CLZ % 2067 CLZ *

12718770

2688 DVP

PAGE

3698 CLA

157



405

496

497

498

499

500

501

502

5013

507

508

509

510

511

512

Snvy

sSnyz?

MUT7

K2

R13VSF

B3SF

B?3RSF

4K2

4K3

B22RSF

RACCSF

LKL

4K 35

4K10

SUMLTM™

WARDS

R1BSF

4K 21

FLIGHT

NOT

NOT

NOT

NOT

NDT

NOT

NDT

NDT

PRNOGRAM

USED

USFED

USED
USED

USED

USED

USED

USED

8—-=LM AGS FPB8 S03 4039
L4 ABNDRT ELECTRONICS ASSEMBLY

20013

12463

3444

3443

2586

ADD

MDR

cLA

SuB

STO

sSTN

SUR

Sun

2005

1366

2992

1702

4429

2590

STD

ADD

CLA

MPY

SuR

ADD

2016 CLA

1369 ADID

2591 DVP

1272 ADD

12/18/770

PAGE

158



513

514

515

516

518

519

520

521

524

525

526

527

5282

529

530

531

532

M25R16

nDTAh

D

DLWNL

11J

2K4

KDT

AM13SF

R23SF

P11

2

P13

P14

P21

p22

P23

P24

P31

FLIGHT PROGRAM

NOT

NOT

NOT

NOT

NOT

MOT

NOT

NOT

8--LM AGS FP8 S03 4039

LY ABORT FLFCTRONICS ASSEMALY

USFD

USED

HEED

USED

USED

USED

USED

USFED

4162 DVP
4163 ADD
1054 STN 1969 SUB 2054 STN 4216 SUB

2032 ST0 4236 SUB

1697 CLA

3083 CLA

2962 MPR 2965 MPR

1337 CLA * 1339 STO % 1362 CLA 1364 STO
1410 STO0 1467 CLA *

1365 CLA 1367 STO 1411 STD

1240 CLA * 1342 STO * 1395 CLA * 1397 STD *

12/18/770

1392 CLA *

1405 CL7? *

PAGE

1394 STOD *

1469 CLA *

159

1404 C_7 *



533

534

535

536

537

5318

539

540

5413

5464

545

546

547

550

561

562

565

FLIGHT

P32 NOT
P23

P34 NTT
P4l NOT
P42 NOT
P43 NOT
P44

VRSH

TMID

SFLO

PMAXP NOT
NRBRFT
DEDASC

EX36P

RREX

RREX]

RREX?

PROGRAM 8——LM AGS FP8 S03 4039
LM ABDRYT FLFCTRONICS ASSEMBLY

USFED

USED
USED
USED

USED

USED

1368

1371

848
1286
2026
4177

R4S

1549
R29
660
567
570

1433

CLA

CLA
STOS
TS0
STN4
cL?

sus

CLA

STR

T5Q

CLA

CLA

sSTO

1370

1373

849
1393
2028

4179

3533

569

1448

STD

STO
CLAS
TSQ
TSQ

STO

STO

STO

2 STO

CLA

1413

1414

as51
13956

4191

3525

1447

1437

1450

STO

STO

ST1%
TSQ

cL?

cLz

ST
ST3

STN

A52 TSQ
1459 STN$

3538 STO

1453 TRA

12/18/70

861 STO$
1465 TS0

PAGE

862 TSQ
1468 TS0

1560

1383 STOs
1470 TS8D



586

587

588

590

591

592

596

598

AD?

603

604

605

606

607

608

612

613

614

DIAK]
NTAK?2
6KAS
£KGS
6K10S
6K6S
CLADD

RND

TMCLA
TCLTH
PLSTN
IC18BR
AR1
NEDABR
RREN
EXTIT1

EXIT?

FLIGHT PROGRAM

NOT USED

R==LM AGS FP2 S0O3I 4039
LM ABNPT FLFCTRONICS ASSEMBLY

867 ADD =*

MpY

MPR

CLA

sSTN

TS0
STNe

ADD

CLA

ADD

CLA

CLA

> CLA

CLA

TRA

TRA

TR A

1385

1463

1272
4058

2356
2522

4182

2029

CLA % 1389 STO * 1407 STO *

MPY

sTO
TRA

TSQ 2369 TSQ 2379 TS0
STO$

SUB

CLA

12718770

23846 TSQ

PAGE

2512 ST0OS$

161

2514 STN%



615
615
617
618
6519
620
621
622
h23
624
625
625
627

62R

630
631

63?2

FX1T4
EXITS
EXITH
EXTTT
EXITH
FXITS
EXIT10
EXIT11
EXIT12
EXIT13
EXIT14
EXITLS
EXIT16
EXIT17
FYXIT18
EXIT19
EXIT20

EXTT21

FLIGHT PRNGRAM 8--LM AGS FP8 S03 4039
LY ARDRT ELFCTRONICS ASSEMBLY

2390

24133

2434

4226

2460

2495

2496

2503

2554

2578

2600

2670

2687

2690

2181

2782

2854

2867

TRA
TS0
TSQ
TRA
TRA
TRA
T™MI

TRA

TSQ

TRA

TRA

TP A

TRA

™1

TRA

TRA

™I

TSQ

2478 TSQ

24679 TSQ

2499 TMI

2

IS

TRA

12/18/70

PAGE

162



633

634

635

639

640

641

645

6456

64T

648

652

653

654

655

656

657

658

659

EXIT22
n2sc

EXTT23
EXIT24
EXIT25
SIMITE
EXIT26
EXIT27
EXIT?28
STGCTR
EXIT29
CLATAPR
EXIT30
EXIT31
FYXIT3a?2
EXIT33
EXIT34

EXIT35

FLIGHT PRNGRAM 8—=| 4 AGS
LM ARNRT ELECTRNNICS ASSEMBLY

2898

64

2948

3INA2

2988

1007

3005

847

3026

3068

3182

3186

3224

3259

TRA

ADD

TRA

TRA

™I

TRA

TRA

TR A

TRA

™1

TRA

CLA

TRA

TRA

TRA

TRA

TRA

LAEAY

FPR SDN3 4039

2938 TRA

670 TRA

2952 TRA

3328 TRA

3420 1OV

12718770

PAGE

163



661

662

663

664

671

672

677

678

679

680

681

682

6813

684

685

686

FXIT36
EXIT27
FXIT34
EXIT30
EX1IT40
EXTT4]
EXIT42
EXT1T43
IDAI

IDRP

EXITa4
EXIT45S
EXTT46
FXIT47
EX1T&4A
EXIT49
EXITSO

EXITS1

FLIGHT

PROGRAM B——| M AGS FP8 S03 4039
LM ARORT ELFCTRONTICS ASSEMBLY

3397

3437

454

3476

60

3588

3606

2053

1053

3683

3696

4066

4084

4107

4117

4144

4149

TRA

TRA

TRA

TRA

TMI

TP A

TRA

TRA

CLA

CLA

TRA

TRA

TRA

TRA

TRA

TRA

TRA

TRA

3496 TMI

3544 TRA

1968 CLA

4092 TRA

4121 TMI

4133 TMI

12718770

4169 TPA

PAGE
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687
688
689
680
696
699
718
F33
761
772
778
788
806
811
813
821
831

836

FXITR2
FX1T53
DLWNLC
ADDMS
EX34P
THEF
TMIF1
SETAB
ORRLTN
UBCNMP
MODCK
CALIR)
CALIR2
DEDAF
DEXTT
CLEARM
RPT

HFT

FLIGHT PROGRAM R=—{L 4 AGS FPR S03 4030
LM ABNRT ELECTRONICS ASSEMBLY

NDT USED

4253 TRPA
4436 TRA
2031 CLA
614 TRA
658 TRA
1630 T™M1

675 TMI

653 CLAS

786 TMI

613 TRA

B06 TIX *

792 ‘TRA

607 TRA

682 TRA

683 TRAS

214 T

816 TMT

4398 TRA

1983 TMI

835 TRA

812 TMI

4415 TPA

2023 ToA 2077 TRA
R41 TRA R72 TRA
866 TMI$ 853 TMI$

12/18/70

2103 TRA

PAGE
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845

865

887

907

334

938

947

953

967

974

QA0

9a1

99?

1000

1008

1015

1035

FLIGHT PRNOGRAM

SFTEST
DIAT
nLNC
TVTG
SNFT1
7ERR
SNFT3
ENCOM1
ie

1R4
IR1
RSTF
RSTY NOT USED
IR2

[R3

MNNE

MNDEL

SAFT2

B--=LY AGS FP8 S03 4039
LM ABRNRT ELECTRONICS ASSFEMBLY

684 TRA
686 TSO
TRA
620 TRA
621 TSO
Q76 TMIY
944 TMI
942 TMI

937 TMI

1062 TRA

969 TMI

990 TIX
971 T™MI
993 T™M]
979 TRA
1033 TIX

625 TS50

870
894
929
622
9as5
958
1036
1058
1065
999

1013

998

TIX$* 1088 TSO$
TIXE*
TIX$*%
TSQ
™I
TRA 962 TRAS
TMI 1046 TMI S
TMI &
TRA 1070 1OV
TSQ$

TMI

™I 1004 TMI

1040 TRA

1049 TMI$

12718770

10643 TMI

PAGE

1051 TRA
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1113 TR2A



1052
1084
1090
1107
8 g
1123
1133
1150
1164
1171
1201
1205
1209
1213

1235

11237

1238

1274

I+

RADCK
IR6
IRS
LUNALL
NAV1P
XDVS
ALTUP
FLTPR
NDAD
FLTRA
PUPDAT
FLTRD
RATE
FLTRE
FLTRH
RAMGE
FLTRI

FLTRJ

FLIGHT PRNOGRAM

NDOT USFD
NDT USED

NNT USED

NDT USED

B—-—L AGS FPR S03 4039
LM ARBNRY ELECTRONICS ASSEMBLY

965

1073

645
655
1140
1278

1189

1223

1208

1251

1232

™I

T™T

TIX

TRA

TRA

T2A

TRA

™I

CLA

TIX

TIX

T™I

TIX

TRA

1131 TIX$*

1154 TIX$x*

1300 CLA

1357 CLA

12718779

PAGE
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1288
1294
1299
1345
1383

1399

1403

11410

1417
1439
1435
1444
14512
1459
1473
1479

1499

1542

N31A0
C31AD
CAD
FLTRTM
RSHFT
PYSAP
PINIT
PAD
FLTRX
MX M

R3

R2

R1
STEST
LMORR?
ORBLM
KINGK

Y

FLIGHT PROGRAM

NOT USED

8--LM AGS FP8 S03 4039
LM ARORT ELECTRONTCS ASSEMBLY

1306
1280
1196
1203
1379
1387
1401
1194
1199
1279
1455
1457

578
1377

ARB
1486

1516

CLA
CLA

CLA 1334 CLA
™I

TOV

L

™I 1408 TIXS*
CLA 1359 CLA
™I 1236 TMI
TSQ 1281 TSQ
TRA

TRA

TMI$ 1456 TIX *

750 1381 TSQ
TRA
TIXSX

TIX *

1344 TRA

1307 TS0

1402 TRA

1335 TSQ

12718770

1358 TSQ

PAGE

1360 TSO
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1557
1567
1568
1573
1597

1604

11619

1635
1662
1701
1716

1720

1734

1738

11747

1803

1820

1833

DXFR1
DXFR10
DX10P
DXFRRS
DRBIT3
NDXFP12
VRUP1
NXFRA
DXFR14
ORRIZ2
Xny
XDyl
XDv2
XDV3
Q5
GDLAW3
GDLAWS

STEER

FLIGHT PRNGRAM 8--LM AGS FP8 503 4039
LY ARORT ELECTRONICS ASSEMBLY
1545 TM]
NDT USED
546 TRA
1592 TIX *
NOT USED
1615 TIX$*
1625 TIX$*
1650 TIX *
560 TRAS T17 TRAS
1691 TMI
1628 TMIs 2212 TM™I
1733 Tixs*kx 1878 TRA
1719 TMI
1742 TIX *
K62 TRA 1784 TIX$*
1820 TIX *
2086 TRA

NOY USED

12718/70
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1843
1870
1876
1881
1893
1925
1926
flq?q
1940
1953
1968
1971

1975

1977

11988

~N
> ]
Q
: ]

STEER1
STEER3
STEERS
nuTl
Q7
IDLE
nuT
OVFLT
nsel
psep2ce
EXFC7
EXEC?
EXECM
EXECMY
CAL
INCMUT
EXECA

NEWDD

FLIGHT PROGRAM 8--LM AGS FP8 S03 4039

LM ABDORT ELECTRONICS ASSEMBLY

NAT HSED

1835
1862
1737
1928
1745
633
1881
1768
671
672
1976
608
663

2050

1987
1979

1974

T™MT
T™I
TMI®
TRAS
TRA
TRAS
™I
TSQ
TRA
TRA
™I
TRA
TRA

TMI

™I
™I

TMI

1828

1892

1923

1811

830

2035

2055

1385

12/18/770
TMI 1862 TIX$*
TIX$*
TIX$*x 2117 T4
TSQ 1850 TS0
TRA
T™MI 2039 TM1 2044 TRA
TRA
T™I 2018 TMI 2060 TMI 2071 TRA

PAGE
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2051

2056

2066

2072

2078

2084

2087

2100

2104

2112

2118

2128

2144

2189

2193

2220

2229

22130

#*

EXECM2
EXEC3
MABEE
EXECSH
FDAIL
LL3nnT
NORTON
RRT
EX33P
EX35
EX33pPP
CSTICDH
CSI
CDH2
CNH3
CDH
7817

£817

FLIGHT PROGRAM

NOT

NOT

USED

USFED

8——LM AGS FPS8 S03 4039
L1 ABNRYT ELECTROMICS ASSEMBLY

1970
2037
2058
19831
528
1817
1551
818
657
659
697

2106

2223
1710
2143

3858

T™MT

™1

™I

T™MT

TRA

TRAS

TRAS

™I

TRA

TRA

TMIS

™I

TRA

TMI S

™Y

CLA *

2048

20562

1819

1567

661

2111

1712

TMIS

T™I

™I

TSQ

TRAS

T™I

TRA

1603 TSQ

12718770
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| 2231
2232
12233

2234

| 2235

2236

,2?37

2233

| 2239

2243

5B17
4B17
3R17
2817

1817

IEROD

2B3
583
AR3
184
185
1B6&

189

FLIGHT PROGRAM 8-——LY AGS FP8 S02 4039
LY ABRNRT ELECTRONICS ASSEMBLY

4328
1187
3793
1276
58
1207
2040
3320
4167
44073
938
2691
3206
3336
3655
3770
4161
2046
1543
15629
1436
1184

2340

SuUB
CLA
ADD
CLA

SUB
SUB
SuUR
SUB
suB
SUBR

CLA
LNQ
LDQ
LNQ
LDQ
LDO
LNQ

sug
suB
ADD

ADD

4355
1304
4346
1302
56
1231
2042
3522
4178
4417
949
2698
3215
3377

3693
3809

2853

2075

1825

3498

1354

Sus
CLA
MPR
CLA
ADD
CLA
SuB
ADD
ADD
SuB
CLA
LDQ
LDQ
LDQ

LDQ
LDO

SuB

CLA

MPY

ADD

CLA

4277

4363

3318

571
1432
2492
3530
4232
4432

1845
2745
3228
3464

3699
3960

2142

2165

3598

2034

10Q
AnD
su8s

AJD
su8s
AdD
ADD
ADD
ADD

LI0
LDA
L2
L2
LDQ
LDQ

SUR

4360
4388
3741

575
1449
2730
3604
4297
4438

2200
3022
3236
3469

3704
3999

2158
2325

4223

2422

pvp
CLA
Sus

ADD
ADD
ADD
ADD
sus
sus

LDAQ
Lna
LDQ
LnQ

LDQ
CLA

MPR
ADD

CLA

ADD

12/18/70

4348 DVP

649 ADD
1914 SUB
2928 ADD
3835 ADD
4299 CLA

2638 L0DQ
3n31 LDN
3244 LDQ
3559 LDQ
3710 LDQ
4061 CLA

2969 ADD

4370

850
2004
3044
4076
4336

2642
3084
3253
3583
3717
4072

PAGE

ADD

ADD
ADD
ADD
ADD
ADD

LDO
LD
LDO
CLA
LDO
LDQ

172

431839

1139
2036
3316
4153
4386

2657
3197
3300
31593
31754
4098

Dyvp

SJB
sus
ADD
CLA
SUB

LoQ
LDD
LDQ
CLA
L20
cLA



*® FLIGHT PROGRAM B--1L ¥ AGS FP8 SO03 4039

* L4 ABNRT ELECTRONICS ASSEMBLY

2244 1811 68 SUR 828 CLA

2245 1812 1059 AND 1125 ADD

2246 1813 2473 ADD

2247 1814 2248 EQU

2248 8317 3855 CLA 4105 SUB

2249 SIXTH 1770 CLA 4258 CLA
4369 DVP 4375 SUB

2257 2P183 709 SuB 713 SuB

, 3894 ADD 3898 SUB

}22s1 1K25 NOT USED

2252 3p1D4 2145 MPY 3983 CLA

;2253 PIN? 3901 CLA 3921 ADD

12254 PID4 3056 CLA

2255 K173 3911 MPR 4220 CLA

2256 K172 2912 ADD

| 2257 K171 3914 ADD

12258 K170 2259 EQU 3916 ADD

12259 PMAX 1841 CLA 1855 ADD
3347 CLA 3427 ADD

226N K1R3 19046 MPR

2748 ADD

2539 AJD

4108 ADD

4345 ADD
4378 ADD

2251 EQU
3980 CLA

3925 AD)D

4257 L))

1933 CLA
3452 CLA

3532

2957

4354

2787

4288

1961
3574

CLA

ADD

ADD

MPR

SuB

ADD

CLA
CLA

12718770

4356 MPR

2734 MPR

4324 ADD

2588 CLA
3630 ADD

PAGE

4364 SUB

2801 MPR,

4351 SUB

2752 CLA
3840 CLA

173

4368 vpY

3021 CLA

4352 SJB

3264 ADD
4155 CLA



22561
2262

2263

2264

2265

L2266

|

2267
2268

2269

2273
2274
2275

2276

K182
K18l
K180
SHDUM

MS

NMAX
49817
10R17
BCOL
TRNSFR
BACK
TMOUT
CLAFR
CLATEN
TRACOM
STOCOM

DUMCLA

FLIGHT PROGRAM R—-LM AGS FP8 S03 4039
LM ABORT ELFCTRONICS ASSEMBLY
3967 ADD
3969 ADD
3972 ANDD
3856 ADD
693 ADD 961 CLA
2743 LDO 2994 CLA

4280 LNDQ 4322 ADD

1935 CLA 3349 CLA

3608 SUR
2038 SUBR 4078 MPY
4073 Nve
2555 LDQ 2608 CLA
3484 CLA
4185 CLA

54 SUB 3486 CLA
3490 SUB 4396 CLA
3514 ADD
1446 ADD 2024 CLA
4049 ADD

2275 EJU
3041 SUB
4391 CLA

3500 ADD

2483 CLA
3474 CLA

12718770

2521 CLA
3581 CLA

PAGE

2548 CLA
3832 SUB

174

2581 LDQ

4118 LA



2281

22905

2300

2303
5231?
2330
2342
2347
.23q0

] 2392

2419

2422

2423
2436
| 2460
.246?
2485

2506

DELAY

182

EX1
DVS
GYCOM
M1B1
EX3
coce
FX&
DICONS
INTAS
RND1
SHFT1
CNA?1
EXB
DVINT
FXO

LR1T

FLIGHT PRDGRAM 8-—-LM AGS FP8 S03 4039
LM ABNET ELECTRONICS ASSEMBLY

630

1217
3461

612
2312
780
T14
695
1378
615
2416
2632
2511
2913
768
619
6519
930

1380

TRA

MpY
ADD

TRAS
TIX *
TMI$
MDYy
TRAS
CLAS
TRAS
TIX %
TIX %
CLA
CLA
TRAS
TRAS
TRA
TRAS

CLAS

725

1546
3801

784

1215

2515

2543

2848

2477

2345

TRA 3609
ADD 2237
sSuUB 4251
T™MI % 807
DvP 1642
TRA 2536
TRAS

TRAS

TIXS*

T™MI

TM™I

EQU
SUR

TRAS

nve

TRA

12/18/790 PAGE

3613 TRA

2276 EQU 2616 ADD 2777 CLA

1382 CLAS 2341 TIX *

1647 DvP 1690 ADD 2191 MPR

175

3183 AND



¥ FLIGHT PRNGRAM 8--LM AGS FP8 S03 4039 12/18/70 PAGE 176

| * LM A3ORT ELECTROMICS ASSEMRLY
2517 Hec 2343 TNy
2529 HRC1 2518 TMI
2538 HRINT 2420 TMI
2539 RND2 2519 CLA
2540 SHFT? 2521 CLA
| 2546 AHE 651 TRA 973 TRA 1001 TMI 1010 THI
Ezsss AHE1 623 TRA 2547 TMI
52556 ATTER® 1991 TS0
| 2564 FYEZ 2610 TRA
| 2578 EROUT 624 TRAS 1034 TRA 2270 TRA 2594 TIX$®
| 2603 RST 991 TRA
| 2613 1 UNA| 046 TMI
£2673 FDAT 952 TRA
’268? FX16 627 TRAS
2705 FX17 2083 TRAS
2742 FDAIL 2675 TSQ 2685 TSQ 2696 TSO 2703 TSO 2715 TSQ 2724 TSQ
| 2756 SPULSE 2736 T™I 2739 TRAS

2760 NOC 629 TRA 2773 TIX$x



2785
2791

| 2818

2839

2842

2852
| 2869
2881
| 2891
2901
| 2014
| 2931
2939
2943
2953
' 2988

30n0

EADICS
1284

181

INDC
TMUDC
ic1}
1C2
RVCOMD
IC3
CS™MpyY
NAV
NAV1
NAV?2
NAV3
NAV &
EX?28

NRARPAR

FLIGHT PROGRAM 8--LM AGS FP8 S03 4039
LM ARNRT FLECTRONICS ASSEMBLY

1990 TSQ
1805 MPY
765 CLA
2277 EQU
4344 SUB
782 T™I

NOT USED
605 TRA

NOT USED
2872 TMI

NOT USED
902 TSQ

NOT USED
1118 TMIT
639 TRA
638 TRA
1132 TPRA

647 TRAS

NOT USED

2842
2239
1626

3132
4411

03

3004

2917

2926

640

2986

TS0
EQU
CLA

SUR
CLA

TRAS

TSQ

TMI
TMIS
TRA

TIX$%

1639 CLA
3146 ADD

1822 MpYy
3446 ADD

12718770

1920 Mpy
3738 ADD

PAGE

2151 MPR
3768 SUBRB

17T

2172 vpy
4154 ADD



* FLTIGHT PROGRAM 8-=1"1 AGS FP8 S03 4039 12/718/70 PAGE 178

B LM ARNRT FLECTRANICS ASSEMBLY

13005 EX29 652 TRAS

3026 FX30 654 TRAS

3046 BR2EX 3029 ™I 31040 TRA
13072 GRAV 2891 TSQ ?987 TSQ
iaonz FX27 646 TRAS
13089 GRAV1 3104 TIX *
13095 783 1986 ADD 2059 SUB 4408 CLA
I3111 LMDORR 1418 TRA

3151 L MORB1 3143 TNVS 3154 TRA

3158 CSMT] 1664 TMT

3171 XNRAV1 3178 TIX *

3186 FX23 2109 TMI1$

3196 XNRBY?2 3218 TIX *

3224 EX34 6598 TRAS
| 3333 prTERY 3321 TMI
r3351 NDELP 3332 TMI

3362 PITER? 3319 TMI
| 3367 P1TFER3 3327 TMI$ 3357 TMI



3376

3397

| 3400

3441

3458

3480
:3494
’3502
13520
3529

'3534

3548
3558
| 3574
| 3590
3599

36013

TBRAKE
FX36
IMPBK]
GDLAW
LUUNAZ
INTT
GSESR
WRDLP
RETURN
TIMFA

EXEC

DSPLY

pSPLYL
DSPLY?
DSPLY3
DSPLY 4

EXEC]

FLIGHT PROGRAM R/--LM AGS FP8 SO03 4039
L4 ABORT ELECTRNNICS ASSEMBLY

860
2127
3419
2219
2041
3340
2733
3519

27

632

687
1493
2089
3159
1943

1952

1963
3551

ha4

ADD
TRAS
TIX *
TRA
™I
DLY
™I
TRA
TRA
TRA
TRAS
TS0
TS0
150
TRA
TRA
TRAS
TRAS
TRA

TRAS

2271 TRA
2996 TSO
688 TRAS 1133 T75Q 1374
1538 TSQ 1596 TS5Q 1661
2091 TSQ 2128 TS0 2205
3220 TSQ 3371 TRAS 3372
676 TRAS

TSQ
TSO
TSQ
TS0

12/18/70

1417
1715
2889
3430

1S9
TSQ
TSQ
TSQ

PAGE

1441 T7SQ
1829 TS0
3046 TSQ

179

1477 TS0
1924 TSQ
3060 TSQ



3517

| 3643

3664
iBGTO
3683
2696
3724
3730
3775
3793
3817
3821

3838

3840
:3846
3858

3863

3873

CRSPRDN

NORMY

ORBPM
DRRPM]
EX44
EX45
FLPRD
ELPRD1
ELPRD?
ELPRD3
DPSO
DPSO1
DPSN2
DPSO3
NNORM
NORM1
DPVMAG

npTSy

FLIGHT PROGRAM 8-—-LM AGS FP8 S03 4039
LM ABDORT ELFCTRONICS ASSEMBLY

1517

1101
3167

1487

3682

5T9

680

2090

38113

3791

3742

3864

3838

3831

3224

3865

3852

1156

2870

TSN

TS9Q
TS0

TSQ
TIX *
TRAS
TRAS%
TSS9
TRA
TIX %
T™I
TSQ
TIX *
TRA
TMI
TS0
OV
TSQ

TS0

1519 TSQ

1518 TSQ

1597 TSQ

2873 TsQ

3836 TMI

4002 TSQ

1743 TSQ

3051 TSQ

1616 TS0

1593 TSQ

2865 TSQ

3053 TSQ

2217 TSQ

3014 T7SQ

1617 TSQ

1020 TSQ

3158 TSQ

3066 TSQ

12/718/70

3187 T1sQ

2096 TSQ

3421 TS0

PAGE

3015 TSQ

3436 TS0

180

3077 TSQ



* FLIGHT PRNGRAM B8--LM AGS FP8 S03 4039 12/18/70 PAGE 181

* LM ABORT ELECTRONICS ASSEMBLY
31888 EXIT 883 TRA 1931 TRA 1936 T24 2912 TRA 3525 TRA 4198 TRA 4439 TH]
| 4443 TNV
13895 SICNE 2788 TS0 2795 TSQ 2802 TSQ 3731 TSQ
3906 SICN2 1376 CLAS 2274 EOU 3919 TIX * 3924 TRA$S 3928 TMI$ 3931 TRAS$
3921 SICO1 3904 TMI
13936 ARCTAF 705 TS0 1536 TSO 1651 TSO 3286 TSO 4043 TS0
13960 ARCTAL 3990 TRA
i3qs3 ARCTA2 3053 TM]
13905 SORTE 1671 TSQ 1857 TsQ 1874 TSQ 2202 TS50 2617 TSQ 2683 TSQ 3119 T5Q
3144 TSOQ 3184 TS0 3266 TS0 3304 TS0 33890 TSQ 3424 TSQ 3462 TS
2651 TSO 3684 TSQ 3702 TSQ 3868 TS0
'4012 SQRT1 4019 TIX %
!4015 KSR 4010 ADD
4024 ABVEC NOT USED
| 4048 ADOUT 838 TRA 2102 TMI
?40%9 ROR 597 ToA
14062 SNUT 4154 TRA
4066 FX46 681 TRAS
4078 DOUT 4156 TRA
4085 0CTO 4065 TMI



RME
NOTDD
DDIN
EX50
STDD
SNS
MAX
ATT
T™ME
TMIE2
PGNSDE
PGNSD2
PGNSD]
TEST
1K7
1084

3813

182

FLIGHT PROGRAM 8--L4 AGS FP8 S03 4039
LM ABORT ELECTRDONICS ASSEMBLY

832
858
864
685
4131
4060
4077
873
617
718
616
4229
618
1925
2306
61

722
2108

563

™I
™I
TRA
TRAS
TRA
T™I
TOY
TIX
TRA
TS0
TRA
TMT
TRAS
TRA
SUR
CLA

sus
SUR

pyve

834 TMIS

4152

4213

2318
2238

779
3001

781

TRA

TMI

SuB
EQU

SuUB
sus

SuB

4137 MPY

935 SuU8
4406 SUB

783 SUB

1183 MPR

4440 CLA

785

SUB

12/18/70

1350 MPR

943 SUB

PAGE

1978 SUB

945 SUR

182

2063 CLA

1009 SUB



4391
4400
'4415

4427

4437

4440

4443

4448
4449
| 4450

4451

4452

4453

4454

4455

SETFG
CKSUM
CNREX
MEMSLIM
ACCUM

FRPOR

OVFLW

DLREG
NISCI1T
DISC21

NDEDA

STALD
COALD
SIBED

COBREN

FLIGHT PRNGRAM

B——1LM AGS FPB S03 4039

LM ARNRT ELECTRNNICS ASSEMABLY

1012
18129
4420
4442
4247
4404
4400
4292

4265
4313

4261
4384

4209
2490
2729

822
4112

2716
2725
2676

2686

SuB
CLA
CLA
TRA
T™]
™I
TSQ
TS0

TOV
TIX

TS0
TSQ

NP
INP
NP

INP
INP

ouT
purT
nuTv

nuT

%

1020
1980

4421

4435

4329

4268
4349

4272
4190

4174

3482
4123

SuUB 1190 LIAQ 1202 ADD
sus 1982 sSuU3 1984 SuUB
TRAS

TMI &

150 4332 TS0 4339 TSQ
TRA 4279 T2V 4287 TRA
TV 4437 TM™I 4444 TRA
TSQ 4276 TSQ 4325 TSQ
TSQ

NP 4206 INP

INP 4054 JUT 4062 DUT
INP 4140 INP

12/18/70

1314 MpPYy
2057 ADD

4387 TSQ

47289 TMI

6372 TSQ

4079 DUT

PAGE

1736 SUR
2184 MPY

4290 TOV

4374 7S50

40R8 OUT

183

1763 upY
4249 SUB

4302 TIV

4376 TSQ

4102 INP



| 4456 SIGAD
4457 CNGAD
4458 EXD
4459 EYO
| 4460 EZ0
L4461 TMIDN
4462 SHOUT
iaasa SHIN
|
|

FLIGHT PRDOGRAM 8--{M AGS FP8 S03 4039
LY ABORT ELFCTRONICS ASSEMBLY

2697
2704
2595
2597
2599
4184
4055

4094

ouT
ouT
nuT
ouT
ouT
ouT
ouT

ouT

4063 OUT 4080 DUT

4103 0OUY 4113 0UT

4089 0OUT

4124 0OUT

12718770

4136 0QUT

PAGE

184



) ) )

. * FLIGHT PRNGRAM 8--LM AGS FP8 S03 4039 12/18/70 PAGE 185
* LM ARDRT ELECTRONICS ASSEMBLY

NO BAD CONSTANTS OR TLLEGAL ALARM CONDITIONS
|

LM PROGRAM HEADER=% FLIGHT DPRNOGRAM 8--LM AGS FPS8 SN3 4039 12/18/70

DECK LABEL=
CHECKSUM=37T7372002641

NO GO CARD FDUND




RETURN TN SYSTEM FROM 22745(8)

|
%
]
]
]
|
|
|

|
|
)

6325 LINES NF EXEC NUTPUT.

END 0OF JOB,

ELAPSED J08B TIME=

«00 MINUTES.

00.000



)

, 007462 LINES PRINTED.,

P




