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PDI2/PDI2 ABOR1
LUNAR SURFACE

FIRST REV ACTIVITY
LUNAR SU~FACE CARDLAUNCH PREP

N20 (EMERGENCY LIFTOFF)

N43P57, A/T 3, LANDING SITEP57, A/T 3, LANDING SITE

OG

IGMG LAT(+N) N04,GRAV ERR
N04,GRAV ERR
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-.-
ALIGN STAR(N71 )STAR(N71)
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Z

N93

X +5:02

Y

545
DATA STAR 1

Z

546
DATA STAR 2
P22 ACQ••• •
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+(;).(24)

••
(1)

544
+5:02

=
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NOTES:
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(1) i=l, 2, 3, -----
21

128:47:4638 162:23:48047

(2) Latest CST not exceed-
22

130:46:2039 164:22:24053

ing NOM TIG for this RE (3) Must be in 24 hour day

23132:44:5640 166:20:59PIPA BIAS UPDATE*

24

134:43:3241 168: 19:34
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LM SHADOW LENGTH
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GET

LENGTH (ft)
26138:40:4343 172:16:45
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27

140: 39: 1844 174:15:20 PBIASZ
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+
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+
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+
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HRS (114) N33
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SEC (30:00)

20 J
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"-
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ASCENT RULES

--
-.-(--=-19-0-:" 04

PGNS--- ··---AG5

NULL RESIDUALS AUTO,A/H 15fps

A/~ BURN HA,HP AUTO,A/H 15fps
H CONTROL

INSERTION

WITH VOICE-GROUND RECOMMENDS TRIM SOURCE AT

TGO= 1 MIN

-DIRECT ASCENT RNDZ

TRIM X-AXIS ONLY TO <2 FPS AND STANDBY FOR

TWEAK AT INSERTION ATTITUDE

-COELLIPTIC RNDZ

TRIM X-AXIS ONLY TO <2 FPS AND

STANDBY FOR TWEAK (10° OHW OR 257° FOAl)

- TWEAK AT INSERTION PLUS 3 MINUTES

FOR NO VOICE (TRIM TO <2 fps)

PGNS,AGS DIFFER <10FPS, TRIM ACTIVE SYSTEM

PGNS,AGS DIFFER >10FPS, TRIM SYSTEM WHICH
AGREES WITH RR

ATT/RATE ERROR >100/SEC , SWITCH GUIDANCE

T3 (1 REV) ABORT PAD

LOG INSERTION GET= ::
+ ----5--0--0-0

CSI TIG= ::
+ ---1--3--3--0-0

TPI TIG= -----------
+I~+I~

~
ONE REV LATE

*NOTE: LOAD 8 NM CROSSRANGE IF GREATER THAN 8 NM

ABORT/ASCENT
DIRECT TPI



ABORT/ASCENT

DIRECT TPI

DIRECT TPI CARD

TPI SOLUTIONS

IF TWO OF THREE SOLUTIONS AGREEt

I PGNS I
~@DI CHARTS I

BURN PRIORITY SOLUTION.

TIGN37373N37

PRIORITY OF SOLUTION:

PGNS tAGS t CMC te LOS(+26.6) N55 303N55

CHARTS.
... HP(+46.7) N58 402N58

GUIDE VALUES: X=3 fps, Y=7 fpSt Z=9 fps
f:1VTPI (+76.5)

370

RR AGREES WITH VHF WHERE f:1VTPF (+31.7)**
371

f:1R=O.OlR + 0.5 NM, f:1RIS ALWAYS ~ 1 NM N81

450RR DOES NOT AGREE WITH VHFt f:1VXN81*f:1VX

MSFN ISOLATES FAILtD SYSTEM.
f:1VY

451*

APS FOR f:1V>40fpst DPS FOR f:1V>6fps(DPS FULL)

f:1VZ452*f:1VZ

AGS RECOVERY FROM BAD RADAR MARKS, PAGE 9

** f IF f:1VTPF>100 fps, OR } DO TPI 2
*CHANGE SIGN

\ 1 RCS LOST AND f:1V TPF>55 fps PAGE 9
BIAS; f:1VX= -1.0

f:1VZ= +2.0TPI PAD TIG
N37373

HRS (188)

N37

+
00 +00 N37

MIN ( 57)

e LOS
N55303N55

+
000 +000 TPI

HP
N58402N58

+
0 +0 SEC(32.30)

R1(+00000) tR2(+000.00) tR3(+130.00)

f:1VTPI
370

N55 f:1VTPF**
371

0
0f:1VX(+75.1) N81

f:1VX
N81450N81*f:1VX

0
0f:1VY(-0.3)LV

f:1VY
451*

a
0f:1VZ(+14.7)

f:1VZ
452*f:1VZ

+
0 +0 R(+36.74) N54

TPI RESIDUALS
- 0 -0

R (-101 .7)n G- 5

X

X XX BT(00:03) PGNSAGS
f:1VX

N85 f:1VX500

f:1VY

f:1VY501

f:1VZ

f:1VZ502

L
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rr1

co

Cl
~
rr1
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TPI 2 PROCEDURE
AGS RECOVERY FROM

BAD RADAR MARKS

PRE TPI

ASSUMED STEADY STATE BEFORE N49

411 +0I ANGLE, RANGE AND RANGE RATE
606R -XXXXX RANGE AND ANGLES USED IN LAST UPDATE

+00000 RANGE RATE USED IN LAST UPDATE

DO AN Ir~MEDIATE V47 FOR THE FOLLOWING:

1) LESS THAN 10 MIN OF TRACKING LEFT (AND
ANOTHER AT TIG -5 MIN)

2) FOR s,R, OR R GREATER THAN 5°, 5NM, OR 15FPS:
ALSO REINITIALIZE FILTER, AND CONTINUE MANUAL
UPDATING.

DON1T DO A V47 FOR THE FOLLOWING:

1) FOR s,R, OR R LESS THAN 5°, 5NM, OR 15FPS:
DO REINITIALIZE FILTER, AND CONTINUE
r~ANUAL UPDATING.

POST TPI

N49 ON FIRST PGNCS UPDATE

1) DO NOT INCORPORATE INTO PGNCS, WAIT FOR SECOND
UPDATE.

2) AT SECOND UPDATE:
IF N49 REPEATS: KEEP AGS AUTO UPDATING
IF N49 DOES NOT REPEAT: DO V47 AND NO UPDATES

N49 AFTER STEADY-STATE
DO V47 WITH NO FURTHER UPDATES

RDR MK/TPI 2
CSI

P34

LOG N37
+

GET TPI 2 =

N55 (wt) =

V93

410 + 4

LOG TIG TPI
+

GET TPI 2 =

307 =

417 + 1

411 + 1

PERFORr~ MCC-1

PGNS

•••••---37-----

(t>VTPF) = rrr::=r=o
2

AGS

• (373)--37.0
rrr::=r=o

(t>vTPF) = rrr::=r=o
6

o
~
f"Tl

~
.••..••..--'
--'

.••..••..

"-IN



.......,•... '·1'" •• ~ '-

C51

C51 CARD

BURN RULES

IF TWO OF THREE SOLUTIONS AGREE

CSI SOLUTIONS
BURN PRIORITY SOLUTION. I PGNS r

rnD~ICHARTSI
PRIORITY OF SOLUTIONS:

PGNS, AGS, CMC, CHARTS.
•

-
llH(+15.0) N75 402GUIDE VALUE: X = 3 fps.

RR AGREES WITH VHF WHERE

CSI/CDH(58:35)372

~R = O.OlR + 0.5 NM, ~R IS ALWAYS ~ 1 NM

CDH/TPI(54:53)
RR DOES NOT AGREE WITH VHF, ~VX (~VG)

N81370N81*~VMSFN ISOLATES FAILED SYSTEM.

V90 < 5 fps - NO BURN

~VY
263*

APS FOR ~V>40fps, DPS FOR ~V>6 fps (DPS FULL)

CDH ~VX(O.O)N82 *CHANGE SIGN

CDH ~VX(O.O)

BIAS; ~VX = -1.0

CSI PAD +

00 +00 HRS (189)Nll~H N75402

+

000 +000 MIN( 02)CSICSI/CDH 372

+

0 +0 SEC08.40)CDH/TPI

Rl(+00001),R2(+026.60),R3(+130.00)

N55~VX (~VG) N81370N81*~V

+

00 +00 HRS (190)N37~VY 263*

+

000 +000 MIN( 56)TPICDH ~VX N82

+

0 +0 SEC(06.60)CDH ~VZ

0

. 0llVX(+54.8)N81 RESIDUALS0
0llVY( +O.O)LV PGNSAGS

410+1, 605+00777, 416+1, 623+0
llVX

N85 t:,VX500
+

+373(542.6) IIVYIIVY501
+

+275(656.1) IIVZllVZ502
0

0llVX(+54.7)N86

0

0llVV( +O.O)AGS

0

0IIVZ ( +1.2)

"'U
:t::o
G1
rr1

a

c:r

~
rr1
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J



IF TWO OF THREE SOLUTIONS AGREE, BURN PRIORITY

SOLUTION.PRIORITY OF SO~UTION: pGNS, AGS, CMC, CHARTS. CDH/PLANE CHANGE CARD
GUIDE VALUES: X=3fps, Z=9fps

RR AGREES WITH VHF WHERE ~R=O.Ol + 0.5 NM,
CDH SOLUT IONS~R IS ALWAYS >1 NM

RR DOES NOT AGREE WITH VHF, MSFN ISOLATES IIpGNSI
IAGSIICMC I'CHARTSI

FAILED SYSTEM. V90 <5fps - NO BUR~

I ~H (14.7) N75402

APS FOR ~V>40fps, DPS FOR ~V>6fps(DPS FULL)
! CDH/TPI (54:53)

CDH PAD

~T SLIP (00:00)

+

00 +00 HRS(190)N13~VX N81450N81*t::,VX

+

000 +000 MIN( 01)CDHt::,VY 263*

+

0 +0 SEC(13.20)~VZ 452*t::,VY

0

0~VX (+0 .0) N81 *CHANGE SIGN

0

0~VY(+O.O) LV NO BIAS

0

0t::,VZ(+O.O)~HN75402

X

XX XXX PLMFOAlCOH/TPI

+

+373(601.2)t::,T SLIP

0

0~VX(+O.O) N86~VXN81450N81*t::,VX

0

0t::,VY(+O.O)AGSt::,VY 263*

0

0t::,VZ(+O.O)~VZ 452*t::,VY

PLANE CHANGE P30

RESIDUALS
TIG COH

•• PGNSAGS---.--.--.-- - .30
•

00 00 ~VXN85 !:::.VX500•
••

TIG PC

•• ~VY~VY501--~-----_._- t::,VZ
!:::.VZ502

YDOT AND Y
CSM(N90)

PGNS(N90)AGS(270)

YOOT

YYOOT YYOOT.
(-)

••(-)••( )••(-)-. ( - )
--

() ..• ••

SOH/PLANE CHANGE
COELLIPTIC TPI

Cl
:x:-;
IT1

\.0
........-"'-"'
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N

"'U
:x:
c;)
IT1
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r



~DH/PLANE CHANGE
COELLIPTIC TPI

COELLIPTIC'TPI CARD

BURN RULES TPI SOLUTIONS

IF TWO OF THREE SOLUTIONS AGREE,
I PGNS II AGSII CMC IICHARTS IBURN PRIORITY SOLUTION. TIG

N37373N37
PRIORITY OF SOLUTIONS:

PGNS, AGS, CMC,
£) LOS

(+26.6)N55 303N55
CHARTS.

GUIDE VALUES:
X=3 fps, Y=7 fps, Z=9 fpsHP(+46.8)N58 402N58

RR AGREES WITH VHF WHERE

t.VTPI(+24.3) 370

t.R=O.OlR + 0.5 NM, t.R IS ALWAYS ~ 1 NM
t.VTPF

(+31 .1) 371
RR DOES NOT AGREE WITH VHF,

MSFN ISOLATES FAILED SYSTEM.

t.VXN81450N81*t.VX

IF TIG TPI > 8 min EARLY - RECYCLE P34

t.VY451*

WITH TIG EQUAL TO NOMINAL TIG-8 min
t.VZ

452*t.VZ

DPS FOR t.V > 6 fps (DPS FULL) *CHANGE SIGNNO BIASTPI PAD
+

00 +00 HRS(190)N37TIG N37373N37

+

000 +000 MIN( 56)TPIf) LOS N55303N55

+

0 +0 SEC(06.60)HPN58402N58

R1(+00000),R2(+026.60),R3(+130.00)

N55t.V TPI 370

0

0t.VX(+21.6)N81t.V TPF 371

0

0t.VY(-0.8) LVt.VXN81450N81*t.VX

0

0t.VZ(-10.8)t.VY 451*

+

0 +0 R(+37.34) N54t.VZ 452*t.VZ.
TPI

-
0 -0

R(-109.9)TIG-5 RESIDUALS
X

X XX 8T(00:22) PGNSAGS

t.VX

N85 t.VX500

t.VY

t.VY501

t.VZ

t.VZ502

'1:J
:t:>
G>m
--'
N

o
)::>-fm

\.0
...........--'
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...........
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P76/77 PADS
PURPOSE

+

00 +00 HRSN33

+

000 +000 MINTIG

+

0 +0 SEC

t,VX
N84/N81

- t,VY

t,VZPURPOSE+

00 +00 HRSN33

+

000 +000 MINTIG

+

0 +0 SEC

t,VX

N84/N81

t,VY t,VZPURPOSE+

00 +00 HRSN33

+

000 +000 MINTIG

+

0 +0 SEC

t,VX

N84/N81

t,VY t,VZPURPOSE+

00 +00 HRSN33
+

000 +000 MINTIG

+

0 +0 SEC

t,VX

N84jN81

t,VY t,VZ

P76j77jAGS SV
P27

AGS SV PADS
LM INSERTION PURPLOAD

+

56602 240

+

00003 241

+

10156 242

-
09465 260

-
00001 261

+

54578 262

+

('\
4905 254 414+2u

+

57302 244

+

00002 245

+

20020 246

-
17623 264

-
00004 265

+

50415 266

+

04905 272 414+3

PURP

LOAD

240 241242260261262254

414+2

244 245246264265266272

414+3
Cl
~
fT1

\0

21

"'U
:t:>
G>
I'Tl

w



P76/77 /AGS SV
P27

P27 PADS

v vVPURP

•
• •• ••
GET• • •• ••

INDEX

INDEXINDEX011173

02

1174

03

1175

04

1176

05

1177

06

1200

07

1201

10

1202

11

1203

12

1204

13

1205

14

1206

15

1207

16

1210

17

1211

20

1212

21

1213·

22

1214

23

1215

24

1216

X

XX XXX HRS

X

XXX XXXX MIN

X

X XX SECNAV CHECK

0

0LATN43

LONG+

0 +0 ALT

L

v VVPURP

•
• •• ••

GET• • •• ••
INDEX

INDEXINDEX011173

02

1174

03

1175

04

1176

05

1177

06

1200

07

1201

10

1202

11

1203

12

1204

13

1205

14

1206

15

1207

16

1210

17

1211

20

1212

21

1213

22

1214

23

1215

24

1216

X

XX XXX HRS

X

XXX XXXX MIN

X

X X XSECNAV CHECK

0

0LATN43

LONG+

0 +0 ALT '"'0
)::>
Cj)
fT1

-+::>

o
~
fT1

1.0'-
---'
---''
••.....•N



+ 00 +00 HRSN33

+

000 +000 MINTIG

+

0 +0 SEC

t:.VX

N81

t:.VY

LV

t:.VZ+

+HAN42

HP+

+t:.VR

X

XX XXX BT

X

XX XXX RFOAl

X

XX XXX PINER

+

+TIG373

t:.VX

N86

t:.VY

AGS

t:.VZX

XX XXX BSS

X

X XX SPA

X

XX XXX SXP

RESIDUALSPGNS

AGS

t:.VX

N85 t:.VX500

t:.VY

t:.VY501

t:.VZ

t:.VZ502

P30 PADS

+ 00 +00 HRSN33

+

000 +000 MINTIG

+

0 +0 SEC

t:.VX

N81

t:.VY

LV

t:.VZ+

+HAN42

HP+

+t:.VR

X

XX XXX BT

X

XX XXX RFOAl

X

XX XXX PINER

+

+TIG373

t:.VX

N86

t:.VY

AGS

t:.VZX

XX XXX BSS

X

X XX SPA

X

XX XXX SXP

RESIDUALSPGNS
AGS

~

f:,VXN85 t:.VX500

t:.VY

t:.VY501

t:.VZ

t:.VZ502

P30

ASCENT/CSI

o
~
I'T1

U)"-
--J
--J
"
"'-.JN

""U
~
G)
I'T1

U1



ASCENT CSI

P30

ASCENT/CSI

"'U
)::>
G')
IT1

0'1

+ 00 +00 +00 HRSN33+00 +00 HRSNll

+

000 +000 +000 MINTIG+000 +000 MINCSI

+

0 +0 +0 SEC+0 +0 SEC

+

++V(H)R1(+00001).R2(+026.60).R3(+130.00)N55

+

++V(V)N76+00 +00 HRSN37

0

00*CROSSRANGE+000 +000 MINTPI

+

++047+0 +0 SEC

+

++05300~VXN81

+

++224/22600~VYLV

+

++231410+1.605+00777.416+1.623+0

+

++465+ +373

+

++373+ +275

+

00 +00 +00 HRSN370 0~VX

+

000 +000 +000 MINTPI0 0~VYAGS

+

0 +0 +0 SEC00~VZ

+

++LM WT

*NOTE:

LOAD 8 NM CROSSRANGE IF GREATER THAN 8 NM

o
~
IT1

\.0'-
---'
---''
'-JN



LM JETTISON PADS
+ 00 +00 HRS (195)N33

+

000 +000 MIN ( 41)TIG

+

0 +0 SEe (46.10)

~VX (-309.0) N81~VY (+62.0)

LV

~VZ (+168.0)+

+
HA(+64.9)N42

Hp

(-141.8)

+ .

+~VR (+357.1)

X

XX XXX BT(1 : 27)

X

XX XXX R(049)FOAl

x

Xx xxx p( 139)INER

X

XX XXX Y( 075)
+

+TIG (941. 8)373

~VX (-318.7) N86~VY (+ 61.9) AGS~VZ (+ 148.8)

LM JETT

C1»--l
/'T1

~"---'--'
"
'-J
N

"»
'"
/'T1

"'-J
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DATE 9/11/72

LM TELMU MISSION RULES (CONTINUED)

TBS

PAGE 19
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rl DATE 9/11/72

TBS
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197 )::>

G)
J'T1

N
W

196195194193192

Jr >.,

f+

fL'
·H

'-':8=

191190189

Ground elapsed time, hr

188113 \J187

PDI

112

...~,

111

Undock

110
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CONSUMABLES I
RCS/CURRENT I
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CONSUMABLES

DESCjASC A-H
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±:lli±±
Tank 2
Tank 1

o ~~

~ ill W m ill ~ rn ~ ~ ~ ill ~ W m m
Ground elapsed time, hr
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LM 9-19.- LRV,electrIc,al ene,rgyprofile. (LD: Dec 7 G.m.t.> Mission profile dependent
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EARTH/PLANET1
UNIT VECTORSEARTH

UNIT VECTORS

o Hours GET = 12:7:2:54

8/23/72 BASIC
o Hours GET = 12:7:2:54Liftoff

= 12: 7: : Li ftoff= 12:7: :

TIME

(GET) TIME(GET)
-c

)::HOURS
X (RlIV(R2)ZIR31 HOURSX IR1)VIR21ZlR31 ~--- ---'--- ------- rr

112.00

-.82535.53880.16883 137.00-.93217.35467.07265 u.
112.50

-.82792.53541.16700 137.50-.93383.35070.07064 C
113.00

-.83048.53201.16517 138.00-.93546.34672.06863
113.50

-.83302.52860.16333 138.50-.93707.34274.06661
114.00

-.83554.52518.16149 139.00-.93867.33874.06460
114.50

-.83804.52174.15965 139.50-.94024.33474.06258
115.00

-.84053.51829015780 140.00-.94179.33072.06056
115.50

-.84300.51483.15594 140.50-.94332.32669.05853
116.00

-.84545.51135.15409 141.00-.94483.32266.05650
116.50

-.84789.50786.15222 141.50-.94632.31861.05447
117.00

-.85031.50436.15036 142.00-.94779.31456.05244
11 7.50

-.85271.50085.14849 142.50-.94924.31050.05041
118.0u

-.85':>10.49732.14661 143.00-.95067.30642.04837
118.50

-.85746.49379.14473 143.50-.95208.30234.04633
119.00

-.85981.49024.14285 144.00-.95347.29825.04429
119.50

-.86214.48667.14096 144.50-.95483.29415.04225
120.00

-.86446.48310.13907 145.00-.95618.29004.04020
120.50

-.86676.47951.13718 145.50-.95750.28592.03816
121.00

-.86904.47591.13528 146.00-.95880.28180.03611
121.50

-.87130.47230.13338 146.50-.96008.27766.03406
122.00

-.87354.46868.13147 147.00-.96134.27352.03200
122.50

-.87577.46504.12956 147.50-.96258.26936.02995
123.00

-.87797.46139.12765 148.00-.96380.26520.02789
123.50

-.88016.45773.12573 148.50-.96499.26103.02583
124.00

-.88'233.45406.12381 149.00-.96616.25685.02377
124.50

-.88449.45038.12188 149.50-.96732.25267.02171
125.00

-.88662.44668.11995 150.00-.96845.24847.01964

125.50

-.88874.44298.11802 150.50-.96955.24427.01758

126.00

-.89084.43926.11608 151.00-.97064.24006.01551
126.50

-.89292.43553.11414 151.50-.97171.23584.01344
127.00

-.89498.43179.11220 152.00-.97275.23161.01137
127.50

-.89702.42804.11025 152.50-.97377.22738.00930
128.00

-.89904.42428.10830 153.00-.97477.22313.00722
128.50

-.90105.42050.10635 153.50-.97574.21888.00515
129.00

-.90303.41671.10439 154.00-.97670.21462.00307
129.50

-.90500.41292.10243 154.50-.97763.21036.00099
130.00

-.90695.40911.10047 155.00-.97854.20609- .00110
130.50

-.90887.40529.09850 155.50-.97943.20181-.00318
131.00

-.91078.40146.09653 156.00-.98029.19752-.00526
131.50

-.91267.39762.09456 156.50-.98113.19322-.00734
132.00

-.91454.39377.09258 157.00-.98195018892-.00943
132.50

-.91640.38990.09060 157.50-.98275.18461-.01151 c
133.00

-.91823.38603.08862 158.00-.98352.18030-.01360
)::

133.50

-.92004.38215.08663 158.50-.98428.17598-.01568 ~I

134.00

-.92183.37825.08464 159.00-.98500.17165-.01777
134.50

-.92360.37435.08265 159.50-.98571016731-.01986 ~
-.92536

.37043.08066 160.00-.98639.16297-.02195
...•.

135.00
135.50

-.92709.36651.07866 160.50-.98705.15862-.02404
136.00

-.92881.36257.07666 161.00-.98769.15427-.02613
...•.•.

......136.50
-.93050.35862.07466 161.50-.98830.14991-.02822 i":



I
o Hours GET = 12:7:2:54

EARTH UNIT VECTORS
o Hours GET = 12:7:2:54Liftoff

= 12:7:: 8/23/72 BAS I CLiftoff= 12:7:
CI

):>
-- -l

TIME
(GET) TIME(GET)

I'Tl

HOURS
X (RllY(R21Z(R3) HOuRS~Y (R2)Z(R31

~162.00
-.98889.14554-.03031 187.00-.98779-.07853-.13459

"-
--'162.50 -.98946014117-.03241 187.50-.98714-.08308-.13664 --'

163.00
-.99001.13679-.03450 188.00-.98646-.08763-.13870 "-

•......•163.50
-.99053.13240-.03659 188.50-.98575-.09218-014075 N

164.00
-.99102.12801-.03869 189.00-.98502-.09673-.14280

164.50
-.99150.12361-.04078 189.50-.98426-.10128-014484

165.00
-.99195.11921-.04288 190.00-.98348-.10584-.14689

165.50
-.99238.11480-.04497 190.50-.98267-011039-.14893

166.00
-.99278.11039-.04707 191.00-.98184-.11494-.15097

166.50
-.99316.10597-.04916 191.50-.98098-.11949-.15301

167.00
-.99352.10155-.05126 192.00-.98010-012404- 015504

167.50
-.99385.09712-.05335 192.50-.97919-.12859-.15707

168.00
-~99416.09268-.05545 193.00-.97825-.13314-015910

168.50
-.99444.08825-.05754 193.50-.97729-.13769-.16113

169.00
-.99470.08380-.05964 194.00-.97630-.14224-.16315

169.50
-.99494.07935-.06174 194.50-.97529-014679-.16517

170.00
-.99515.07490-.06383 195.00-.97425-.15134-016719

170.50
-.99534.07044-.06593 195.50-.97318-.15589-.16920

171.00
-.99551.06598-.06802 196.00-.97209-.16043-.17121

171.50
-.99565.06151-.07012 196.50-.97097-.16498-.17322

172.00
-.99576.05704-.07221 197.00-.96983-.16952-017522

172.50
-.99585.05257-.07430 197.50-.96866-.17406-.17723

173.00
-.99592.04809-.07640 198.00-.96747-.17860-.17922

173.50
-.99597.04361-.07849 198.50-.96625-.18314-.18122

174.00
-.99599.03912-.08058 199.0U-.96500-.18767-.18321

174.50
-.99598.03463-.08267 199.50-.96373-.19220-.18520

175.00
-.99595.03014-.08476 200.00-.96243-019674- .18718

175.50
-.99590.02564-.08685

176.00
-.99582.02114-.08894

176.50
-.99571.01663-.09103

177.00
-.99559.01213-.09312

177.50
-.99543.00762-.09520

178.00
-.99526.00310-.09729

178.50
- .9950 5-.00142- .09937

179.00
-.99483-.00594-.10146

179.50
-.99458-.01046-010354

180.00
-.99430-.01499-.10562

180.50
-.99400-.01951-.10770

181.00
-.99367-.02404-.10978

181.50
-.99332-.02857-.11185

182.00
-.99294-.03311-.11393

182.50
-.99254-.03764-.11600

183.00
-.99211-.04218-.11807

183.50
-.99166-.04672-.12015

184.00
-.99118-.05126-.12221

"'U
):>184.50

-.99068-.05580-.12428 G)
185.00

-.99015-.06035-.12635 I'Tl

185.50
-.98960-.06489-.12841 w

186.00
-.98902-.06944- .13047

--'

186.50

-.98842-.07398-.13253

EARTH/ PLANET
UNIT VECTORS



EARTH/ PLANET ·1
UNIT VECTORS

UNIT VECTOR*

o Hours GET = 12:7:2:54

Liftoff = 12:7:_:_

8/23/72 BASIC
o Hours GET

Liftoff

M·ARS

12:7:2:54
= 12: 7:

-0
)::
(j)
lT1

WN

UNI T VECTOR *

SATURN UNIT VECTOR

JUPITER UNIT VECTOR**

TIME (GET)
HOURS

100.0
104.0
108.0
112.0
116.0
120.0
124.0
128.0
132.0
136.0
140.0
144.0
148.0
152.0
156.0
160.0
164.0
168.0
172.0
176.0
180.0
184.0
188.U
192.0
196.0
200.0

VENUS

x I Rll

-.63197
-.62918
-.62637
-.62356
-.62074
-.61792
- .61509
-.61225
-.60941
-.60656
-.60371
-.60084
-.59798
-.59510
-.59:l22
-.58933
-.58644
-.58354
-.58064
-.57772
-.57481
-.57188
-.56895
-.56602
-.56308
-.56013

Y(R2)

-.72168
-.72374
-.72579
-.72783
-.72986
-.73188
-.73389
-.73589
-.73788
-.73986
-.74182
-.74378
-.74572
-.74766
-.74958
-.75150
-.75340
-.75529
-.75717
-.75904
-.76090
-.76275
-.76459
-.76641
-.76823
-.77004

ZIR31

-.28247
-.28344
-.28440
-.28536
-.28631
-.28726
-.28821
-.28915
-.29009
-.29102
-.29195
-.29288
-.29380
-.29472
-.29564
-.29655
-.29745
-.29836
-.29926
-.30015
-.30105
-.30193
-.30282
-.30370
-.30458
-.30545

TIME (GET)
HOURS

100.0
108.0
116.0
124.0
132.0
140.0
148.0
156.0
164.0
172.0
180.0
188.0
196.0

TIME IGET)
HOURS

100.0
120.0
140.0
160.0
180.0
200.0

TIME (GET)
HOURS

x (Rll

-.68259
-.67974

-~67688
-.67401
-.67114
-.66826
-.66537
-.66248
-.65958
-.65667
-.65376
-.65084
-.64791

x (R1 )

.22643

.22964

.23285

.23605

.23924

.24242

x (R 1 )

Y(R2)

-.67371
-.67613
-.67853
-.68092
-.68330
-.68567
-.68802
-.69035
-.69268
-.69499
-.69729
-.69957
-.70185

Y (R2)

-.89265
-.89195
-.89125
-.89053
-.88981
-.88908

Y(R2)

Z(R3)

-.28318
-.28428
-.28537
-.28645
-.28754
-.28861
-.28968
-.29075
-.29181
-.29286
-.29392
-.29496
-.29600

ZIR3)

-.38975
-.38946
-.38918
-.38889
-.38859
-.38830

Z(R3)

* PLANET vectors are less than 35 degrees from the sun.
**PLANET vectors are less than 25 degress from the sun.

* PLANET vectors are less than 30 degrees from the sun.

100.0
150.0
200.0

.22697

.22991

.23276

.90460

.90393

.90328

.36082

.36062

.36042 o
)::-l
lT1

~"---'
--'"
'-JN
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CERNAN - RED

CHECK OFF AS EATEN - LOG ADDITIONAL SNACKS

DAY 6 DAY 7DAY 8DAY 9

MEAL B

MEAL AMEAL AMEAL A

-
-- -

-
-- -- -- -- -- -- -- -- -- -- --- -- -- -

-
-

-
-- -- -

MEAL C

MEAL BMEAL B

-
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MENU
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W
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MENU

SCHMITT - BLUE

CHECK OFF AS EATEN - LOG ADDITIONAL SNACKS

DAY 6 DAY 7DAY 8DAY 9

MEAL B

MEAL AMEAL AMEAL A

-
-- -- -- -- -- -- -- -- -- -- -- -- -- -- - -- - -- - -- - -- - -- - -- - -

MEAL C

MEAL BMEAL B

-
--- --- --- --- --- --- --- --- - I- -- --- --- --- --- --

1

\;l
~
Ci)
l'Tl

W
~

Cl
~
-j
l'Tl

~
.••.•.••..
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---'
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CERNAN

COR CREW MEDICAL LOG

DAYS

MEDICATION

(TYPE & QTY)

SLEEP* (COMMENTS)

DAY 6
105:45-
131 :15
DAY 7131:15-

154: 35
DAY 8154:35-
179:40
DAY 9179:40-
206:30

* REPORT QUANTITY & QUALITY ONLY

MEDICAL
LOGS

o
)::>--l
I'T1

-.0
.•.........~~
'::J
1\)

-c
)::>
G'>
I'T1

W
lT1
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Z

L
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...•

<D
CJ)

;.
>

'"
•••

I
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.•..'"~
...•

CJ)
0

L

MEDICAL

LOGS

SCHMITT

LMP CREW MEDICAL LOG

DAYS

MEDICATION

SLEEP* (COMMENTS)(TYPE & QTY)

DAY 6 105:45-
131 :15
DAY 7131:15-

154: 35
DAY 8154:35-
179:40
DAY 9179:40-

206:30

* REPORT QUANTITY AND QUALITY ONLY

1

""'0

):::
G:
IT

v.;
0'

o
):>-l
I'T1
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