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 GM PUTS THE "ROVE" 
IN LUNAR ROVING VEHICLE 

The  General Motors Dolco Elec- 
t r o n l c s  D lv ls lon  facllltv of Santa 
Barbara, Callf., supplied nearly every- 
thlng that movu on the Lunar Roving 
Vehicle. 

A: mobility systems subcontractor to 
the U.S. National Aeronautics and Spec. 
Administration's prlmo contractor — The 
Boeing Company - for the L R V ,  Dolco 
Electronics supplied the special wlro 
mash wheels, four-wheel traction drive 
systems, suspension, steering and brakes, 
hand controllor, and drive control cloc- 
tronlcs. The GM facility also built the 
complete ” 1 -6 "  astronaut training 
vehicle. 

And It Is the Lunar Roving Vehiclo‘s 
mobility which will enable the astro- 
nauts to cover more area than was 
covered on all H series Apollo moon 
landing missions. They will be able 
to travel over the lunar surface fastor and 
easier, carry heavy and bulky experi- 
ments to precise locations, and return 
with over twlco the amount of rock and 
soil samples as on earlier minions. 



Width 9" 
LUNAR ROVING VEHICLE MOBILITY SPECIFICATIONS Deflection (Loaded) 1.75" 

Loading 63 lbs (lunar) 
Wheelbase 7 5 Ground Pressure 0.6 psi (lunar) Overall Width 6' 9" Weight 12 lbs 
Overall Length 10' 2" Shock Absorbers Specially designed hydraulic 
Weight (Unleaded) 
Weight (Loaded) 
Wheel Motors 
Drlve 
Suspension 

Spring rate 
Jou nce 
Rebound 

Steering 
Controls 

Wire Mesh Wheels 

Diameter 

460 lbs - 1G (76 lbs - 1/66) 
1,540 lbs - 16 (255 lbs - 1/66) 
1/4 hp DC brush-type 
Harmonic Drive, 80:1 reduction 
Double torsion bar 

15 lbs per Inch 
6" 
4.. 

Double Ackermann 
“T" handle hand controller for 
steering, speed control and 
braking 
One ply .033 die wire 
Titanium Inner bump stop 
Titanium tread strips 
32" 

Battery Power 

Brakes 
Turning Radius 

(front 8: rear 
turning) 

Ground Clearance 
Step Obstacle Climb 
Roll Stability 
Climb/ Dascend 

Slope 
Crevasse Crossing 

(both wheels 
In crevasse) 

Top Speed 
Maximum Range 

2 silver-zinc 33-41 Vdc (non- 
rechargeable) 
Shoe-drum 
1 0' 2" 

1 4" 
1 2" 
45 degrees 
25 degrees 

2 8 "  

8.7 mph 
57 Statute Miles (92 km) 
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MISSION ASTRONAUTS 

Mercury-Redskins 3 lShopard 
Mercuw-Rodstona4 Grimm 
Mercury-Atlas 6 
Mercury-Atlas 7 
Mercury-Atlas B 
Mercury-Atlas 9 
Gemini-Titan I I I  
Gemini-Titan IV  
Gemini-Titan V 
Gemini-Titan VII 
Gemini-Titan VI-A 
Gemini-Titan VIII 
Gemini-Titan lX-A 
Gemini-Titan X 
Gemini-Titan XI  
Gemini-Titan XII 
Apollo 7 Saturn 1B 
Apollo 8 Saturn V 
Apollo 9 Saturn V 
Apollo 10 Saturn V 
Apollo 11 Saturn V 
Apollo 12 Saturn V 
Apollo 13 Saturn V 
Apollo 14 Saturn V 

Apollo 16 Saturn V 
po 0 urn 

Glenn 
Carpenter 

ISchirra 
Cooper 
Grimm—Young 
McDivitt-Whiu 

. Cooper-Conrad 
iBorrnan-Lovell 
Sabina-Stafford 
Armstrong-Scott 
Stafford Comm 
Young—Collins 
Conrad-Gordon 
Levon-Aldrin 
Shins-Eiselo-Cunningham 

-:Borman-Lovell-Andars 
McDivitt-Soott-Schwoickart 
Stafford-Young-Coman 
Amstmng-Aldrin-Collins 
Conrad-Gordon-Baan 
Lovell-Swigert-Haia 

iShepardfloosa-Mitcholl 
Apollo 15 Saturn V Scott-Worden-Irwin 

Youn -Mattin I -Duke. 
Cernan-Evans-Schmfi 

LAUNCH 
DATE 

May 5, '61 
July 21, '61 
Feb. 20. '62 

Aer 16I '72 
Dec 6. '72. 

ELAPSED 
TIME 

HR:MIN:SEC 
00: 15:22 
00 15:37 
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2535124 

TOTAL U.S. 
MANN ED 

1375:40:59 
1520:2259 
1661:56:17 
1804:3033 
1993;39:35 
2773:5829 
3214:59102 
3938:01:41 
4514:1150 
5100:0735 

m MEI-cm: 

GENERAL MOTORS CORPORATION 
GOLETA, CALIFORNIA 93011 



APOLLO MISSION PLAN 

MOON AT 
EARTH LANDING 

TRANSEARTH 
INJECTION 

CM/SM 
mm a. LANDING /SEPARATION “ANSEAUH\ M y , “  lM12 

LM12 
9 W  TOUCHDOWN 330F123” -—-e I GET - : ' = ‘ / "3 O2 DECEMBER 14, 1972 

EARTH 
ORBIT 

/ 
IRA 
INJECTION 

DECEMBER 11,1972 

TRANSLUNAR 

é
 

LUNAR 
ORBIT 
INSERTION 

TRANSPOSITION - OON AT 8: DOCKING EARTH LAUNCH 



INERTIAL MEASUREMENT UNIT (MU) and associated 
LM GUIDANCE and NAV'GATION EQUIPMENT......................- equipment performs three moior functions; (”Measures 

CM GUIDANCE, 
NAVIGATION and 
CONTROL SYSTEM 
THE APOLLO GUIDANCE AND NAVIGATION SYSTE!‘ IS 
COMPOSED OF THREE BASIC SUBSYSTEMS: INERTIAL, 
OPTICAL AND COMPUTER. 
I .  The inertial guidance subsystem is composed of inertial 

manuremem unitflMU) and associated equipment. This 
subsystem performs three moiov functions: (A) Measures 
changes in spacecraft attitude; (B) Measures spacecraft 
velocity due to thrust; and (C) Assists in generating 
shoring signals. 

2. The optical navigation subsystem is composed of a 
space sextant and a scanning telescope. Sighfings on 
celestial bodies and landmarks on 'he moon and our”: 
on used by the computer subsystem to detevmine the 
spacecraft’s position and velocity and to align the 
inertial reference within the IMU. 

3. The command modulo computer (CMC) ‘Provides five 
muior functions: (”Calculates steering signals and 
engine discntes necessary to keep the spocecmfl on 
the required trajectory; (B) Positions the smufmembet 
in the IMU to a coordinate system defined by precise 
optical measurements; (C) Positions the optical unit to 
celestial objects; (D) Conducts limited malfunction 
isolation of the G&N system by monitoring the level and 
um of system signals; and (E) Supplies pertinent space- 
craft condition information to the display and control 
panel. 

a. kg m w u n! u amt-u 

DUI-5:? ~v “l ' 1  All! 
L u  All! 

( I ”M I .  
MVI‘AY“ A. 

. / con-VIII. sun: 

I . 

changes in LM attitude, (B) Assists in generating steering 
commands, and (C) Measures LM velocity changes due to 
thrust. 
ALIGNMENT OPTICAL TELESCOPT (ACT) - Provides 
stat sighting data which is manually inserted into the LM 
Guidance Computer for establishing the inertial reference. 

NAVIGATION BASE (NAV BASE) - Provides an occuroto‘ 
mounting base for the Alignment Optical Telescope (ACT) 
and the Inertial Measurement Unit. 

LM GUIDANCE COMPUTER (LGC) - Performs {our major 
functions: (“Calculates fleeting signals and engine 
discretes necessary to keep the LM on the required tro- 
iectmy, (8) Positions the stablo membet in the IMU to a 
cootdinate system defined by ptecise optical measurements, 
(C)Conducts limited malfunction isolation of the PGNCS 
by monitoring the level and tale of system signals and (D) 
Supplies pertinent LM condition information to the display 
and control panels. 
DISPLAY AND KEYBOARD (DSKY) - Provides a two-way 
communication link between the operator and the LGC and 
the following functions may be petformed: (A) Loading of 
data into the LGC and (B)Disploy of data and system con- 
figutation to the operator. 

COUPLING DATA UNIT (CDU) - The CDU, on all-eluc- 
Itonic device, is used as an interface element between the 
following: (”The inertial subsyflem and computer sub- 
sys'om and (B)The computer subsystem and the controls. 
This unit functions primatily us on analog to digital o: 
digiml to analog convemt. 



APOLLO l7 LAUNCH COUNTDOWN 
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COUNTDOWN
FFICIAL COUNTDOWN START

Mill
CSM POWER ON THRU LAUNCH

V £F^3fi

..ii
CYRO GSE DISC

III
LM SHE SERV PREPS
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I !
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I
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SV EDS TEST
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SEQUENCE OF MAJOR EVENTS

EVENT G.E.T
_________________________ HR-MIN

----- WED/DEC 6------

LAUNCH 00:00
EPO INSERTION 00:12

---------------------------- THURS/DEC 7-----------------
TRANSLUNAR INJECTION 03:21
CSM/S-IVB SEPARATION 04:06
DOCKING 04:16
CSM/LM EJECTION 05:01
EVASIVE MANEUVER (S-IVB BURN) 05:24
FIRST MIDCOURSE CORRECTION 08:45

(MCC-1 IF REQUIRED)
-----------------------------  FRI/DEC8 ------------------
MCC-2 (IF REQUIRED) 35:30

----------------------------- SAT/DEC 9 -------------------
MCC-3IIF REQUIRED) 66:55

----------------------------- SUN/DEC 10-......... ............
MCC-4 (IF REQUIRED) 83:55
SIM DOOR JETTISON 84:25
LUNAR ORBIT INSERTION (LOI) 88:55
DESCENT ORBIT INSERTION 93:13

DOI-1

------------------------------- MON/DEC 11-----------------
CSM/LM UNDOCK AND SEPARATION 110:28
CSM CIRCULARIZATION 111:55
SECOND DESCENT ORBIT INSERTION 112:01

(DO I-2)
POWERED DESCENT INITIATION (PDI) 112:50

HIGH GATE (P63 TO P64) 112:59
LO GATE 113:00

LM LANDING 113:02
SElfNOGRAPHIC LATITUDE ■ 20.2° 
SELENOGRAPHIC LONGITUDE - 30.7°

FIRST EVA 116:50
TV COVERAGE (5 HR 38 MIN) 117:50

-----------------------------  TUES/DEC 12 ----------------
SECOND EVA 139:20
TV COVERAGE (6 HR 30MIN) 139:30

00:14
00:59
01:09
01:54
02:17

08:23

15:48

08:48
09:18
13:48
18:06

13:43
13:52
13:53
13:55

-- WED/DEC 13 -
THIRD EVA
TV COVERAGE (6 HR 40MIN)
-------------------------- THURS/DEC 14 --
CSM PLANE CHANGE (REV 40)
TV COVERAGE (LM LIFTOFF 0:25 MIN)
LM ASCENT 

LM LIFTOFF
IM INSERTION (To - 437.7 SEC)

TP I (APS) (tfi -2.7 SEC)
RENDEZVOUS MANEUVERS 

FIRST BRAKING MANEUVER 
TV COVERAGE (5 MIN)

DOCKING 
LM JETTISON 
CSM SEPARATION

BURN INITIATION 194:03

----------------------------- FRI/DEC 15-----------------
LM DEORBIT BURN 195:32
LM IMPACT (CSM REV 55) 195:58

SELENOGRAPHIC LATITUDE-19.9° 
SELENOGRAPHIC LONGITUDE-30.5°

189:39
190:01
190:05
193:58

SAT/DEC 16 -

MCC-7
CM/SM SEPARATION 
ENTRY INTERFACE 
CM LANDING

16:56
17:04
17:51

18:32
18:54
18:58
22:51

TRANSEARTH INJECTION
BURN INITIATION (tg - 142.2 SEC) 236:39 17:32

10:33

301:18
303:58
304:18
304:31

10:11
12:51
13:11
13:24

APOLLO 17 TRANSLUNAR TRAJECTORYSEQUENCE OF MAJOR EVENIS 

c.” c.s.r M'" Hit-mm HR-MIN 

LAUNCH mo 20.53 
m msmnou am 21:15 

1 
tmswum INJECTION mm mu 
CSMIS-IVB smmm um ”:59 
oocxmc me 01:09 
csmLM mums 05.01 01:54 
EVASIVE mum lS-WI sum ma (1-11 
mm moccuns: common M 05.33 

“cc-1 "7 mum» 
------ ----------»----— muocc a -...._... ------------ 
mcc- 2 m REWIRED) mo «.3 
----------------- SA mac 9 --«---—----------- 
mcc-s ur acumen: 15:4 
------------------ -— sumoec m------------------ 
mac-4 ur REQUIRED) 955 mm 
SIM noon JEWISON M25 om 
lUNAR oaan msmnou CLO" a» 13m 
osscmr 0mm msnmou M: mm 

H 
--—----------- muse u ---------------- 
cswua unnocx mo SEPARATION no.3 11:21 
csm cmcu LARIZA non mas 1M 
sscouo 025cm one” INSERTION mm a 

lDOI-ZI 
mm nescm mmmou (POI) 11w 13:6 

HIGH 6A1: ( P 8 7 0 1 1 2 5 9  13:52 
to GATE mm 13:53 

mwom 6 nm 13:55 
SELENOGRAPHIC LAmuoc - 2a? 
smuocmrmc Lonclmne - 30.70 

n nsr EVA new 17:6 
w COVERAGE (5 me as mm. 11750 M 
----------------- ~ wesmsc 12 --------—------ 
sscouosv mm 1w 
w comm: 16 HR 30mm mzo ma 

cm c.s.r mm mm Hit-um 
-- minute 13 - mum m 15.35 rv covem: us an mum mm 1553 

----—--——-- - munsmsc u----—- -------- cs» PLNE cums: «m a mas ma rv comm: u must 0:25 mm um [6:41 um ASCENT 
m unorr mm 1556 m msemm n - an SEC: nu mu m was: as -2.1 cc» man ms: amoess murmurs n RSI ammo musuvm In.» 13-32 rv caverns: «5 mm mm 13:54 1m 1m m JETTISON ms: 22:51 csm 529mm“ wan INITIATION mm 22:51: 

---------------------- ramxc :5 ---—-------—--- LM neonm sum 19.232 ms 
LM .MPACY {CSM NV 55) 15:” (”.51 

SELENOGRAPHIC Llamas-19.90 
SELENOGRAPHIC LONGITUDE 405° 

- ------------------- SATIDEC 16 ------------—-- 
mmsmm Imscnou 

BURN Imnmou a.- 1:2. 2551:! 236:3! 17:32 
---- ---------- was 
mmsmm COAST mucous: 25M) 10:33 

CORRECTION «cc-51 
11----------—----- 

------------ muse 13-------------—-—-- mcc-o m-m 15.11 
---------------- - nuance 19-------------- mac-1 301:1: 10:11 cwsm ssmmou 313:: 1251 mm Imam: sous 13:11 CM moms man 13:24 

Perigee~47, 000 nmi 

TLI 

Nonfree Return 

APOLLO l7 TRANSLUNAR TRAJECTORY 

Nonfree Return 

MCCz 

LOI -4.5 h 
Blow Sim Bay Door 

MCC4 

LOI 
51.3 nmi I 

No LOI? 
Then Perilune +2h 
DPS Abort 



APOLLO 17 LANDING SITE 

so“! 9'! 50'! 60‘! 'e .ACTUAL LANDING 
X OPL NED LAHDI 

x 54“]!!! IuPAC 
{was-5‘10 ‘I 

\ \  \ c ”5| 

APC LLO 17 
TAURUS LITTROW 1 

‘1". I 'I l °' 3-5" 0 APOLLO 16 I I m, 
DESCARTES 

20's [ 1 /  
[ f / / / /  f / / / / /  

LEGEND: 



MISSION EVENTS(CSM) 

G.E.T G.E.T G.E.T. 
HR-MIN-SEC EVENT HR-MlN-SEC EVENT HR-MlN-SEC EVENT 

LIFTOFF 8:53 PM. CST 883041) P40 SPS THRUST 13:19:00 P20 FWD SIM ATT 
DEC 6, 1972 88:55:38 LOI BT 6 MIN 35.4 SEC 114mm ORBITAL SCIENCE PHOTOS 

00:11:50 SECO 90:10:00 P52 LDG SITE ORIENT l33:03:00 P52 LDG SITE ORIENT 
01:22:!” P52 IMU REALIGN 90: 15:“) P20 UNIV TRACKING 33:09:00 P20 UNIV TRACKING 
01:32:00 TLI PREPARATION 92:03:00 P52 LDG SITE ORIENT 143: 18:00 P52 LDG SITE ORIENT 
03:21:19 TLI BT 5 MIN 45.7 SEC 92:11:00 P30 EXTERNAL DELTA V 143:23:00 P20 UNIV TRACKING 
03:42:05 CSM SEPARATION PREP 92:13:00 P40 SPS THRUST 156: 19:0) P20 UNIV TRACKING 
04:06:“) CSMlS-IVB SEPARATION 92:48:00 P40 TRIM 57:05:00 P52 LDG SITE ORIENT 
04:16:00 CSM/LM DOCKING 93:13:09 DOI BT 22.9 SEC 157:30:00 P20 UNIV TRACKING 
05:01:“) CSM/LM EJECTION 93:44:“) P24 MONITOR LDMK 167:12:00 P20 OPT 5 FWD SIM ATT 
05:24:03 S-IVB EVASIVE BURN 95:54AM P52 LDG SITE ORIENT . l68:52:00 P52 LDG SITE ORIENT 
08:15:m P52 PTC ORIENT 96:(XJ:OO P20 UNIV TRACKING 168:58zm P20 UNIV TRACKING 
17:08:00 P23 CISLUNAR NAV 107: 19:00 P52 LDG SITE ORIENT 180:37:00 P52 LOPC ORIENT 
34:39:00 P30 EXTERNAL AV 10767:“) IVT T0 LM 182: 19:00 P30 EXTERNAL AV 
35:20:00 P4NP41 SPSIRCS THRUST 110.com P30 LOAD CSM SEPARATION l82:20:00 P40 TRIM 
35:30:00 MCC-Z 110:27z55 UNDOCKISEP BT 3.3 SEC 182:35:45 LOPC BT 18.6 SEC 
40:05:00 LM INGRESS 110:46:m P24 UPDATE T2 TIME (IF REQ'D) 182:45:OO P20 FWD SIM ATT 
42:00:00 LM EGRESS 110mm P20 LOW ALT LDMK TRK l83:00:00 P52 LIFTOFF ORIENT 
43:45:00 P20 OPT 2 110:54:00 P24 LANDMARK TRACKING 183:08:m P20 UNIV TRACKING 
46:32:00 P52 PTC ORIENT 1114311) P52 LDG SITE ORIENT 184:30200 P52 LIFTOFF ORIENT 
60:37:00 LMPICMD IVT T0 LM 11113:!» P30 VERIFY CIRC TIG AND AV'S l84:56:00 P20 OPT 2 (ZODIACAL LIGHT) 
62:20:00 LMPICMD IVT T0 CSM 111:42:(X) P40 TRIM 185:16:(X) P20 OPT 5 (LDMK TRK ATT) 
66:55:00 MCC-3 (IF REQUIRED) lll:55:23 CSM CIRCULARIZATION BT - 4.0 SEC 185:37:00 P24 LANDMARK TRACKING 
7024M!) P52 PTC ORIENT 112mm P20 LDMK TRK ATT 186:29:00 P52 LIFTOFF ORIENT 
82:37:00 P30 EXTERNAL AV 11250:“) LM PDI BT * 12 MIN 188:03:00 LM LIFTOFF 
83:10:00 P52 PTC ORIENT 13:02:“) LM TOUCHDOWN 188:1]:00 LM LUNAR ORBIT INSERTION 
83:55:“) MCC-d (IF REQUIRED) 13:11:00 P52 LDG SITE ORIENT 18813:“) P34 TPI TARGETING 



6. ET. 
HR'MlN-SEC 

l89:00:00 
189:0}:00 
189:15:00 
189:30:00 
190:00:00 
190:05:00 
l92:22:00 
19110:“) 
19357:“) 
”3:58:30 
”4:03:30 

194:11:00 
21036:“) 
210:28:00 
80:03:“) 
230:12:00 
34:07:“) 
234212;“) 
85:55:00 
236: 10:00 
86:39:51 
88:10:00 
88:19:“) 
52:00:00 
52:30:“) 
53:04:“) 

EVBIT 

P76 
P35 TPM TARGETING 

P79 RENDEZVOUS FINAL PROGRAM 
P47 THRUST MONITOR 
DOCKING 
CSM MNVR TO JETT ATT 
IVT T0 CSM 
P47 
LM JETTISON 
CSM SEPARATION BT 12.6 SEC 

ORBIT 63.9 x 62.3 NM 
P20 FWD SIM ATI' 
P52 LIFTOFF ORIENT 
P20 UNIV TRACKING 
P52 LIFTOFF ORIENT 
P20 UNIV TRACKING 
P52 LIFTOFF ORIENT 
P52 TEI 
P30 EXTERNAL AV 
P40 SPS THRUSTING 
TEI 8T 2 MIN 22.2 SEC 
P52 TEI ORIENT 
P52 PTC ORIENT 
P52 PTC ORIENT 
P30 EXTERNAL AV 
P40/P41 SPSIRCS THRUSTING 

6. ET. 
HR-MlN-SEC 

53:40:“) 
53:55:“) 
25720:“) 
57:25:“) 
25733:“) 
57:45:00 
25830:“) 
25836:“) 
26450:“) 
26530:“) 
27633:“) 
31:12:“) 
282:18:w 
288:“):“3 
38:22:“) 
29952:“) 
29958:“) 
300.14:00 
301:05:00 
301:18:00 
30254:“) 
30365:!” 
30358:“) 
304:18:w 
30431:“) 

EVENT 

MCC-S 
CABIN PREP FOR EVA 
CABIN DEPRESS 
HATCH OPENING 
CMP EGRESS 
RETRIEVE LUNAR SOUNDER FILM 
INGRESS 
HATCH CLOSING 
P52 PTC ORIENT 
P20 
P52 PTC ORIENT 
P20 UNIV TRACKING 
MCC-6 (IF REQUIRED) 
P52 PTC ORIENT 
P20 UNIV TRACKING 
P52 PTC ORIENT 
P52 ENTRY 
P30 EXTERNAL AV 
PdfllPdl SPSIRCS THRUSTING 
MCC-7 ( IF REQUIRED) 
P52 ENTRY 
P61 ENTRY PREP 
P62 CMISM SEPARATION 
El 
SPLASHDOWN 



MISSION EVENTS (lM) 

G.E.T 
HR-MIN-SEC 

10757:“) 
109:15:00 
110:27z55 
111:07:00 
111:25:00 
112:04:00 
112:43:00 
11250:“) 
11341241] 
15:20:“) 
11330:“) 
114:55:00 
llfizdfiw 
116:48:00 
11650:“) 
“7:024” 
118:05:00 
121: 10:“) 
13:40:“) 
137:50100 
139: 10:“) 
39:20:00 
14530:“) 
16130:“) 
162:40.00 
162:42:00 
16940:“) 
184:00:00 

EVENT 
IVT T0 LM 
P52 IMU REALIGN ' 
CSMILM UNDOCKING AND SEPARATION 
P52 IMU REALIGN 
COAS CAL 
P76 UPDATE 
P63 
P63 POWERED DESCENT INITIATION 
LM LUNAR TOUCHDOWN 
P57 LUNAR SURFACE ALIGN 
LM PGNS POWER DOWN 
PREP FOR EVA-l 
CABIN DEPRESS 
OPEN HATCH 
EGRESS 
LRV DEPLOY 
ALSEP OFFLOAD 
EVA-1 TRAVERSE 
END EVA-1 
PREP FOR EVA-2 
CABIN DEPRESS 
START EVA-2 
END EVA 2 
PREP FOR EVA-3 
CABIN DEPRESS 
START EVA-3 
END EVA-3 
P57 LUNAR SURFACE ALIGN 

G. ET. 
HR-MlN-SEC 

18554:“) 
187:18:00 
13750:“) 
188:03:00 
183:11:00 
188:15:00 
138:16:00 
18353:“) 
133:58:00 
139:13:00 
189:28:00 
18939:“) 
190:05:00 
193: 10:00 
1935350 
194:03:30 
19532:” 
“5:58:25 

EVENT 

P22 LUNAR SURFACE NAV 
P57 LUNAR SURFACE ALIGN 
P12 POWERED ASCENT 
LM LUNAR LIFTOFF 
LUNAR ORBIT INSERTION 
P20 RENDEZVOUS NAV 
P34 TPI TARGETING 
P42 APS THRUSTING 
TPI 
MCC-l HF REQUIRED) 
MCC-Z (IF REQUIRED) 
FIRST LM BRAKING MANEUVER 
DOCKING 
IVT T0 CSM 
LM JETTISON 
CSM SEPARATE BURN 
LM DEORBIT BURN 
LM IMPACT 



BURN! 
EVENT 

LAUNCH 
SATURN 
S-IVB 
TLI 
CSMILM 
EJECTION 
MCC-l 

MCC-Z 

MCC-3 

MCC-4 

LOI 
SPS 
DOI 
SPS 
BAILOUT 
SPS 
DOI TRIM 
SPS 
UNDOCK & 
SEP {RCS) 
CSM CIRC 
SPS 
LOPC-1 
SPS 
LM JETT 

CSM SEP 
RCS 
TEI 
SPS 
MCC-S 

MCC-6 

MCC-7 

El 

5 PLAS H- 
DOWN 

CSM BURN/ EVENT SCHEDULE 

GET HHR:MINN VT 
BURN TIME (FPS) 

00.00 
IZMINOSSEC 25,604 

03:21:19:0 
5 MIN 45.7 SEC 10346.8 
05:01:m.0 
3.0 SEC 1.2 

(3:45 Nam 
Zero 

35:30 Nom 
Zero 

66:55 Nom 
Zero 

83:55 Nom 
Zero 

88:55:37.5 2979. 9 
06 MIN 35.4 SEC 
93: 13413.5 198.7 
22. 9 SEC 
93:48:16.8 1!!) 
11.05 SEC 
AS REQD 

110:27:55. 2 1.0 
3.3 SEC 
lll:55:22. 7 70.1 
4. 0 SEC 
182:35:45. 3 336. 7 
18. 7 SEC 
l93:58:30.0 2. 5 

194:03:30. 0 2. 0 
12.6 SEC 
86:39:51.1 [3045. 7 
2 MIN 22.2 SEC 
253:40 Nom 

Zero 
282: 18 Mom 

Zero 
301:18 Nom 

Zero 
304:18:0.5 N0 

BURN 
304:31:10.5 N0 

BURN 

ULLAGE 
31' 

4 JETS 
15 SEC 
4 JETS 

17 SEC 

REFSMMAT 
LAUNCH 

LAUNCH 

LAUNCH 

PTC 

PTC 

PIC 

PTC 

LOI 

LDG 5n: 

LDG SITE 

LS 0R LOPC-l 
AS REQD 

LDG 5n: 

LDG SITE 

LOPC-l 

LIFT-OFF 

LIFT-OFF 

TEI 

PTC 

PTC 

ENTRY 

ENTRY 

ENTRY 

RES ULTANT 
HNHP (NM) 

93.4 
89.7 

$7
5.8
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DATE! 
CST 

DEC 6 
20:53 
DEC 7 
m: 14 

DEC 7 
1:54 

DEC 7 
05:38 

DEC 8 
$13 

DEC 9 
15:48 

DEC 10 
8:48 

DEC 10 
13:48 

DEC 10 
18:06 

DEC 10 
18:41 

DEC 11 
11:20 

DEC 11 
12:48 

DEC 14 
11:29 

DEC 14 
22:51 
DEC 14 
23:02 
DEC 16 
17:32 
DEC 17 
10:33 

DEC 18 
15:11 

DEC 19 
10:11 

DEC 19 
13:11 

DEC 19 
13:24 



LM BURN/EVENT SCHEDULE 

BURNI GET l (smmu AVT ULLAGE RESULTANT DATE! 
EVENT BURN TIME (FPS) BT REFSMMAT HAIHP (NM) csr 
DOl-2 112:oo:33.7 9.4 -- a sm: 60.0 DEC 11 

26. 9 sac 7.2 1253 
PD! 112:49371 6701.8 4 JETS LDG SITE -- DEC 11 

12 MIN 00 SEC 7.5 SEC 13:42 
LANDING 13:01:33.1 NO —- -- LUNAR DEC 11 

BURN SURFACE 13:54 
EVA-l 116:40 N0 -- -- -- DEC 11 

BURN 17:33 
EVA-2 139:10 N0 -- -- -- DEC 12 

BURN 16:03 
EVA-3 162:40 N0 -- -- -- DEC 13 

BURN 15:33 
ASCENT 188:03:14.6 6062.2 None LIFTOFF 47.85 DEC 14 

7 MIN 17.7 sec 9.06 16:56 
ORBIT 188:10:32.3 N0 -- -- DEC 14 
INSERTION BURN 17:03 
TPI 1238:5752. 3 76. 6 4 JETS LIFTOFF 64. 4 DEC 14 

2. 7 SEC 10 SEC 46.7 17:50 
BRAKING 189:36:35.D -- -- 62.4 DEC 14 
GATES to l89:43:10.5 61.8 18:29 
DOCKING 190:05:oo.o N0 -- -- 62.4 DEC 14 

- BURN 61.8 19:53 
LM 195:32:49.o -- LIFTOFF 64. 9 DEC 15 
DEORBIT 1mm 56.4 SEC 281.1 -141.8 0134 



W 

' APOLUNE 
ALTITUDE = 170.8 nmi 
PERILUNE 
ALTITUDE = 51.4 nmi 

EARTH 

SUN /\ 
55“ APPROACH 

W HYPERBOLA 

LOI CUTOFF LOI BURN INITIATION 
ALTITUDE - 51.8 nmi ALTITUDE - 77.5 nmi 
VELOCITY - 5,519.1 ftls VELOCITY - 8. 085.1 his 
LONGITUDE - 148. 5° LONGITUDE -174.1° 
LATITUDE - 5.70 LATITUDE - -10.4° 
PLANE CHANGE -11.3° nc - 88:55:37.5 
BURN ARC - 25.70 BURN TIME - 6 min 35.4 s 



DOI-1 GEOMETRY 

PERILUNE 
ALTITUDE = 15.0 nmi- 

EARTH 

CSM REV 2 

2 " , \  

SUN 

DOI BURNOUT 
ALTITUDE ' 51.5 nmi 
VELOCITY - 5, 329. 9 ftls 
BURN DURATION = 22.9 S 
AV - 198.7 flls 
PERILUNE '15.0 nmi 
APOLUNE ' 59.0 nmi 

XAPOLUNE 
ALTITUDE = 59.0 nmi 

DOI BURN INITIATIQN 
ALTITUDE - 51.8 nml 
VELOCITY ' 5, 519.5 “15 
PERILUNE = 51.3 nmi 
APOLUNE = 170.9 nmi 
TIG * 93:13:08.5 



DOI-2 GEOMETRY 

CSM REV 12 

LM ORBIT 
(60.0)! ?.2 run“ 

SUN 

CSM ORBIT 
(70.3 X 54.4 nml 

EARTH 
BURN TIME: 26.9 5 
AV: 9.4 ms 
TIG: 112:“):317 
GUlMNCE PGNSIRCS 



DESCENT AND ASCENT EVENTS 
TIME TIME 

EVENT HR:M|N:SEC HR:MIN:SEC 
G.E.T C.S.T 

DOI'I Dec 10. 1972 
Burn Termination 93:13:31.3 18:“:313 

CSM’LM UNDOCK DEC 11, 1972 
AND SEP 1101755.? 11:20:55.2 

CIRCULARIZATION “:5 M 
Burn Initiation “1:55:21? 12:43:22.7 

DATA SUMMARY 

I 9.
3 Altitude Above LLS Rafius, nmi 

Selenographic Latitude. deg 
Selenographic Longitude. deg 
Selenographic Inclination, deg 
Burn Duration, sec 
Inertial Burn Arc, deg 
Plane Change. deg 
AV, fps 
SPS Propellant Used, lb 
Velocity, fps 
Orbital Period, hr:min:sec 
Perilune Altitude Ablve LLS Rafius. nmi 
Apolune Altitude Above LLS Radius. nmi 
Revolution Number 
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Selenographic Latitude, dog -5. 
Selenographic Longitude, dog 136.0 
Revolution Number 12 

Mass, lb 
Altitude Above LLS, nmi 
Selenographic Lamude. deg 
Selenographic Longitude, deg 
Selenographic Inclination, deg 
Velocity, fps 
Berilune Altitude Above LLS, nmi 
Revolution Number 
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EVENT 

Burn Termination 

SECOND DESCENT ORBIT 
INSERTION «non-2r 

Burn Initiation 

Burn Termination 

TIME T|N£ 
HR:MIN:SEC HR:M|N:SEC 

G.E.T 

lll:55:26. 7 

112:00:33 . 7 

112:01:00. 6 

C.S.T 

12:48:26. 7 

DEC 11. 1972 
12:53:33. 7 

12:54:11]. 6 

DATA SUMMARY 

Altitude Above LLS. nmi 59.2 
Burn Duration. sec 4.0 
Burn, Arc, deg 0.2 
A V, fps 70.1 
SPS Propellant Consumed, 1b 263.1 
Velocity. fps 5358.0 
Orbital Period, hr:min:sec 01:59ew.0 
Perilune Altitude Above LLS, nmi 54.4 
Apolune Altitude Above LLS, nmi 70.3 
Revolution Number 12 

Altitude Above LLS Radius, nmi 60.0 
Selenographic Latitude. deg -19.9 
Selenographic Longitude, deg -158.6 
Velocity, fps 5283.5 
Perilune Altitude Above LLS Radius, nmi 13.8 
Apolune Altitude Above LLS Radius, nmi 60.0 
Revolution Number 12 
Altitude Above LLS Radius, nmi 60.0 
Selenographic Latitude, deg -l9.8 
Selenographic Longitude, deg -160.0 
Burn Duration. sec 26.9 

- 9.4 
Velocity. fps 5274.1 
Perilune Altitude Above LLS Radius, nmi 7.2 
Apolune Altitude Above LLS Radius. nmi 60.0 

12 Revolution Number 



EVENT 

PDI (DPS Ignition 
Time) 

High Gate 
(P63 to P64) 

low Gale 

Vertical Descent 
(P64 to P66) 

LM Landing 

CSM FIRST PASS 
OVER LLS 
CSM PM CHANGE 

Burn lnitiatlon 

TIM 
HR:MIN:SEC 

G.E.T 

“2:49:37. 7 

1125857. 7 

11341017.? 

“32%”. 7 

[13:01:38. 1 

“2:57:23. 9 

182:35:45. 3 

TIK 
HR:MIN:SEC 

C.S.T 

l3:‘2:37. 7 

13:51:57. 7 

13:53:17. 7 

13:53:59. 7 

13:“:38. 1 

13:50:28. 9 
DEC 1‘. 1972 
"1&6. 3 

DATA SUMMARY 

‘Alfltude Allow LLS, ll 
WOW. fps 
Revauflon Number 

Altitude Alma us. It 
Velocity, fps 
Altitude Above LLS, n 
Velocity, fps 

Altitude Above LLS, fl 
Velocfly, pfs 
Selenographic Latitude, deg 
Selenographic longitude. deg 
Burn Duration, sec 
DPS Propellant Consumed. III 
A v, fps 
Revolution Number 

Rovolutlon Number 

Mass, lb 
Altitude Am LLS, nml 
Selenogmhic Latitude. dog 
Selenographic Longitude, dog 
Vcloclty fps 
Perllune Altitude Above LLS. nml 
Apolune Altitude Above LLS. nml 
Rovoiution Number 
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EVENT 

Burn Tormlnilon 

CSM SECOND PASS 
OVER LLS 

ASCENT 
LM Lin-Off 

LM Insertion 

TI TI“ 
HRMIN:SEC HR:MIN:SEC 

GI .T C. S .T 

182:36:(B.9 11:29:63 

188:“: 10.1 16:57:10.1 

18MB: 14.6 16:56:14. 6 

“8:10:32. 3 17:3:32. 3 

DATA SUMMARY 

Altitude Above LLS. nmi 
Selenognphlc Latitude. dog 
Selenographic Longitude. dug 
Selenographic Inclination. deg 
Burn Duration. sec 
Plane Change, deg 
A v, 
SP5 Propellant Consumd, lb 
Velocity. fps 
Perilune Altitude Above LLS. nmi 
Apolune Altitude Above LLS. nml 
Revolution Number 

Revolution Numhr 

Mass, lb 
Selenogrqhic Ldflude, deg 
Selenogrmhic Longitude, (by 
Revolution Number 
Mass. 11) 
Altitude Above LLS. n 
Selenogrmhic Latitude. dog 
Selenographic Longitude. dog 
Burn Duration. sec 
AV. ‘95 
Perilune Altitude Above LLS, n 
Mum Altitude About LLS. fl 
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10 917. l 
20. 2 

51 
5933.4 

59 997.3 
21.9 
19. 9 

437. 7 

”(55.3 
MMSJ 



EVENT 

RENDEZVOUS 
TPI (APS Ignition) 

Preced by a 10- 
sec RCS ullage 
A V - 21.8 fps 

Braking 

Docking 
LM JEITISON 

TIME 
HR:M|N:SEC 

G.E.T 

18:57:32. 3 

189:38: 59. 3 

[90:05“) 

”3:58:30 

"Ni 
HRzMIN25EC 

C.S.T 
Dec 14, 1972 
17:50:32. 3 

18:31:59. 3 

18:53:“). 0 

22:51:30 

DATA SUMMARY 

Burn Duration, sec 
AV,  fps 
Propellant used, 1b 
Resultant halh , nmi 
Range at Cutoff nmi 
Range Rate at Cutoff, fps 
Propulsion System 
Revoluflon Number 
Burn Duration, sec 
AV. fps 
Propellant used, 1b 
Range at Final Braking, nmi 
Range Rate at Final Braking, fps 
halhp at Final Braking, nmi 
Propulsion System 
Revolution Number 

Selenographic Latitude, dag 
Selenographic Longitude. deg 
Revolution Number 

EVENT 

CSMILM SEPARATION 
Burn Initiation 
Burn Termination 

LM DEORB IT 

M IMPACT 

TIME TIME 
HR:MIN:SEC \HR:M|N:$EC 

6.5 .T C. S .T 

194:03:30 22:56:30 

”4:03:42. 6 22:56:42. 6 

19552:“ 

"5:58:25 

DEC 15, 1972 
M549 

“1:51:25 

DATA SUMMARY 

Revolution Number 

Mass. lb 
Altitude Above LLS Radius, nmi 
Selenographic Latitude. deg 
Selenographic Longitude. deg 
Seienographic Inclination, m 
Burn Duration. sec 
Plane Change, deg 
AV. fps 
Velocity, fps 
Perilune Altitude Above LLS Radius, nmi 
Apolune Altitude Above LLS Radius, nmi 
Revolution Number 

Mass, lb 
Selenographic Latitude, deg 
Selenographic Longitude. deg 
Burn Duration, sec 
AV, fps 

Mass, 1b 
Selenographic Latitude. deg 
Selenographic Longitude. deg 
Velocity, fps 
Revolution Number 
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580. 4 
2. 5 

80. 0 

35:2: 
5027.8 

19.9 
30 

5394. 2 
55 



EVENT 

TRANSEARTH INICTION 
Burn lnlflllon 

"ME 
HRMIN:SEC HRMIN:SEC 

S.T G.E.T 
DEC 16. 

86:39:51. 2 17:32:51. 2 

TIME 

1972 

Burn Fumlnlion 86:42:13.4 11:35:13.4 

TRANSEARTH COAST 
MIDCOURSE CORREC- 
TION MAMUVERS 
HOG-5 
MOO-6 

TEI ‘F 17hr 

E l - 2 2 h r .  

C 11, 1972 N 
10:33:13.4 
NC 18. 1972 
mum 

DATA SWAIN 

Mass. lb 
Altitude Above lLS Radius, nml 
Solenogrmhlc Latitude, dog 
Selenogrqahic Longitude. deg 
Selenogrmhic Inclination. dug 
Velocity. fps ' 
Perllune Altitude m LLS, nml 
Revolution Nam 
Altitude Mme LLS Radius. nlni 
Sclenogrmhlc Latitude. dog 
Solonogrmhic Longitude. dog 
Solenogrmhlc Inclination. dug 
Burn Duration. soc 
lncrtld Burn Arc. Ibg 
Plano Change. dag 
AV,  fps 
SPS Propemm used. lb 
Velocity, Ins 
Porlluno Altitude Mon LLS, null 

Mic MM. nll 

Saddle MM, nnl 
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1-16“!!! 

~11! sen 

"K 
EVENT sMlN:S£c 

G.E.T 

TRANSEARTH COAST 
Mcc MMEUVERS 

MCC-T El - 3 hr 
CMISM Separalon El - 15 min 

ENTRY INTERFACE 30mm: 

CM LANDING 30615!) 

DATA SUMMARY 

Caddie Altitude, mi 25 5|» 

Geodetic Altitude. nnl 1967.0 

Transurth Cont mm, hr a 
Inertial Velocity. fps 36 M3 
Geodetic Altitude, nmi M) 65.8 399849.!» 
Inertial Flight-Path Ange. dug -6.5 
Geodetic umude. dog 0.? 
Longitude. dag 473.2 
Equiorial lnclindion «3mm. by 66.5 

Geodetic Lama. dug -l?.9 
Longitude, dug -l“.0 



' P66-LANDING PHASE 
- (28 o) 

400 13.0 11 33 
X-PNTR - L0 MULT (20.0) 
l - - - - - - - - -  

I BINGO FUEL I 300 9.0 10 18 
(12.0) 'DES.Q.T.Y. LT: 1:111. 200 5.0 - 

| TOUCHDOWN:] 
ENG STOP - PUSH 
ENG ARM - OFF I I I I I I I  PRO ABORT STAG - PUSH DES ENG CMD OVRD - OFF ENG ARM _ fisc . 
MODE CONT (PGNS) ' ATT HLD ENG STOP - RESET . 
MODE CONT (AGS) - AUTO ENG START _ PUSH . 
#‘3+‘ v22 Nu6 E E RECYCLE PARKER VALVES ’ 0. 0 
TH ROTTL E/ J ET S - J ETS M0£QL££OEJ£ 



EVA 1 LRV TRAVERSE 

HASA-S-72-1866-V 
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EVA 2 LRV TRAVERSE 
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EVA 3 LRV TRAVERSE 
,l. 

-NASA-klzflfifl-I. 7 .' 
2' 

, 6 ‘ 
‘a’ 7 I “ 

H :9 ' .  2 ’  
‘ - ‘ ~ ’  . 3 ”‘3‘ 
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' 13 x - CHARGE DEPLOYMENT 
LOCATION 

O -  LRV SAHPLER STOPS 

RHATE ROUTE 

J 1 L 



A... 
15 nmi 

TIME 
TO TPI 
47:“) 

150.s° 

DIRECT RENDEZVOUS PROFILE 

118.80 

/ 

TPI (LOS + 4:21) 

\ 

TIME TO 
BRAKING 
39:03 

INSERTION 

33.50 

BEG | N 
B RAK I NG 
(A05 - 1:36) 

TIME TO 
STATIONKEEPING 
8:4!) 

BEGIN 
STATIONKEEP I NC 



TIME FROM -~ “ l l .  
EVENT 400 000 FT . . 

mumssc , . : , : , , 
' I ' I 

400 k FT (G.E.T. 290:22:45) 00:00 ; . I... I... 
ENTRY s BAND BLACKOUT 00:17 I I . . .  
0.05 g 00:23 _ , I ' l l .  
KA-INITIATE CONSTANT DRAG 00:52 ‘ - 7 ; 

ROOT: 700 m 01:18 " INITIATE ENTRY i ' ' 
PEAK g 01:22 _ 4 ‘ - . _  - --—_ 

SUBCIRCULAR VELOCITY 02:02 .. Eggginfgoo FPS I l l . . .  Ill-L 
P64 T0 P67 02:06 - EXIT C-BAND BLACKOUT I l l-l l  ‘ 
EXIT s BAND BLACKOUT L 03:33 ' I : : : : : : : : I I  I I I I I I E K "  

GUIDANCE TERMINATION (5:50 DROGUE DEPLOYMENT _ 07:49 H l . . ' . . ' . . '  TERMINATION 0F CMC GUIDANCE i t l  

MAIN DEPLOYMENT 08:31 :::::::: onocuel fiAIIZAICHU'IrEIDIEPLfiYrEIN‘II’T 
HD : I I SPLAS OWN '3 81 MAIN PARACHUTE DEPLOYMENT L' 

w o  H ' H  : u  . H  - I I  n c 

— —  ‘ ' I O 
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8 E19 f _____ 

20 ' ENTRY INTERFACE 
: % Altitude = 399,848ft 
“g :% Longitude = 173.2070 W 
a; ., . , NOMINAL “We: 0°69}°N . 

.3. I, l I l l I I I I—F I 

5’; 
2° ‘\\ LANDING TARGET 

gofiURVIENRT Longitude = 166.000 w 
_ Latitude = 17.900 s 

40 I l 
120 140 160 Eastlso West160 140 120 100 80 

Longitude, deg 



COMPUTER PROGRAMS 

PROGRAM 
NUMBER 

Pre-Launch 00 CMC Idling 
and 01 Prelaunch or Service-Initialization 
Service 02 Prelaunch or Service-Gyro Compassing 

03 Prelaunch or Service-Optical Verification 
of Gyro Compassing 

06 GNCS Power Down 
07 Systems Test 

Boost 11 Earth Orbit Insertion Monitor (EOI) 
15 TLI Initiate/Cutoff 

Coast 20 Universal Tracking 
21 Ground Track Determination 
22 Orbital Navigation 
23 Cislunar Midcourse Navigation 
24 Rate-Aided Optics (Landmark Tracking) 
27 CMC Update 
29 Time-to-Longitude 

Pre- 30 External Delta V 
Thrust 31 Height Adjustment Maneuver (HAM) 
Targeting 32 Co-elliptic Sequence Initiation (CSI) 

33 Constant Delta Altitude (CDH) 

PHASE PROGRAM TITLE 

PROGRAM PH ASE 

34 
35 
36 
37 

Thrusting 40 
41 
47 

Alignment 51 
52 
53 
54 

Entry 61 
62 
63 
64 
65 
66 
67 

Pre- 72 
Thrusting 73 
Other Vehicle 74 

75 
76 
77 
79 

NUMBER PROGRAM TITLE 

Transfer Phase Initiation (TPI) 
Transfer Phase (TPF). 
Plane Change (PCM) 
Return to Earth (RTE) 
SPS 
RCS 
Thrust Monitor 
IMU Orientation Determination 
IMU Realign 
Back-up IMU Orientation Determination 
Back-up IMU Realign 
Entry — Preparation 
Entry-CM/SM Separation and Pre-entry Maneuver 
Entry Initialization 
Entry-Post 0.056 
Entry-up Control 
Entry-Ballistic 
Entry-Final Phase 
LM Co-elliptic Sequence Initiation (CSI) Targeting 
LM Constant Delta Altitude (CDH) Targeting 
LM Transfer Phase Initiation (TPI) Targeting 
LM Transfer Phase (Midcourse) Targeting 
LM Target Delta V 
CSM Target Delta V 
Rendezvous Final Phase 



LGC PROGRAMS 

NUMBER TITLE 

SERVICE 
POO LGC Idling 
P06 PGNS Power 
P07 Systems Test (Non-flight) 

ASCENT 
P12 Powered Ascent Guidance 

COAST . 
P20 Rendezvous Navigation 
P21 Ground Track Determination 
P22 RR Lunar Surface Navigation 
P25 Preferred Tracking Attitude 
P27 LGC Update 

PRETHRUSTING 
P30 External Delta V 
P32 Co-elliptic Sequence Initiation (CSI) 
P33 Constant Delta Altitude (CDH) 
P34 Transfer Phase Initiation (TPH 
P35 Transfer Phase Midcourse (TPM) 

NUMBER TITLE 

TH RUST 
P40 DPS Thrusting 
P41 RCS Thrusting 
P42 APS Thrusting 
P47 Thrust Monitor 

ALIGNMENTS 
P51 IMU Orientation Determination 
P52 IMU Realign 
P57 Lunar Surface Alignment 

DESCENT & LANDING 
P63 Landing Maneuver Braking Phase 
P64 Landing Maneuver: Approach Phase 
P66 Rate of Descent Landing (ROD) 
P68 Landing Confirmation 

ABORTS AND BACKUPS 
P70 DPS Abort 
P71 APS Abort 
P72 CSM Co-elliptic Sequence Initiation (CSI) Targeting 
P73 CSM Constant Delta Altitude (CDH) Targeting 
P74 CSM Transfer Phase Initiation (TPI) Targeting 
P75 CSM Transfer Phase Midcourse (TPM) Targeting 
P76 Target Delta V 
P77 CSM Target Delta V 
P99 Guided RCS Burn (E-Memory Prog) 
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I’OS ERR. - VEL ER." ' CODE 
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RFLOW- 
CANNOT INTERRUPI EXTENDEDA VESRI 

NOTE : 
004x04“ IS A PRIORITY AlARM 

POODOO- NO “START lT-  F37 
V E G O N O R E T V E R B -  

CTS AS W ‘I' VERFL lOW I IN I BAI ILOUT 
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“? ( 5 .8  NM AFIEI CSI ISS WARNING- IMU I: ICDU FAIL PROGRAM CONTINUES 
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ASCENT PROPULSION mm um MIDDLE GIIBAL ANGLE 
mum TRACKING STATION an. uennn'r ISLAND TRACKING sum 
was me 1;e must) sac: FLIGHT um: 
museum mcxm snmon om cum GIIBAL ANGLE 
CNSTANT DIFFERENTIAL HElGI'IT m OXYGEN PURSE gym 
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con-rm. ELECTRONICS “51'“ PDI men DESCENT mmmou 
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CONCENTRIC sequence mrnmou CONTROL SUBSYSTEM 
comm AND senwcs uoDULss PLSS PORTABLE LIFE SUPPORT svsrn 
emu: CANARY ISLAND PRE PRETORIA TRACKING sn'non 
DIGITAL AUTOPILOT FTC PASSIVE manna CONTROL 
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EXTRAVEHICULAR uoal' unrr SECO 5W3 ENGINE CUT OFF 
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commas TRACKING sums TEC TRANSEMITH COAST 
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HMS CENTERS 

CAPE KENMDY 
NASA - Apollo 17 Mission News Center 
NASA — Recorded Information 
Apollo Contractors Intonation Cantu 

HOUSTON 
NASA - Manned Spacecraft Center - Haws 
NASA - Recorded Informalon 
Jolnt Industry Press Center - King's Inn 

DELCO ELECTRONICS DIVISION, GENERAL MOTORS 
(Prime Contractor, Guidance and Navigation System; 
Maior Subcontractor to The Boeing Company for 
Lunar Roving Vehicle Mobility System) 

Public Relations - Kokomo, Ind. 
FOR APOLLO 17 MISSION 
Bill Draper (Cape Kennedy) Caravan: 

(Houston) King's Inn 
Blll Noack (Houston) King's Inn 

7837781 
7842380 
783% 

483 5111 
’ 4836112 

4885472 

(317) 459 263 

78313!!! 
4880220 
4880220 

KQLSMAN lNSTRUN£NT CORPORATION (filled Subsystems) 
Alvin Allen (Syosset, N.Y.) (516) 9214300 

RAYTI-EON CWPANY (Computer Subsystems) 
John Severance (Lexington, Mass.) (617) 862 66G) 

(Houston) King's Inn 488 

TRANS PORTAT ION 
AIR Cape Area (305) Houston (713) 

National (8(1)) 432 9431 244 9011 
Eastern 632 3110 & 773 1270 621 3100 
Delta 262 9526 & 636 3144 623 60!!) 
Branifl 621 3111 
American 222 9873 
Continental 524 4711 
Houston Matro (STOU 524 9121 

GROUND 
Avis 783 3643 443 8870 
Hertz 783 7771 443 0800 
National 783 7007 & 723 3(BS 443 8850 
Limousine ‘ 783 1400 223 6426 

MOTELS 

Cue Area (305) Houston (713) 
Freedom Cantu 783 0361 ' Alrport Inn 644 1261 
Caravelle 783 1300 Hdiday Inn (Alvin) 3315227 
Holiday Inn 783 2271 Holiday Inn (NASA) 591 2500 
Howard Johnson 783 9481 King's Inn 488 0220 
Howard Johnson 267 7900 . 

(T Itusville) 
Holiday Inn 269 2121 

(Tltusvillo) 


