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TABLE 1.1-1.- SEQUENCE OF MAJOR EVENTS 

Time, hr:min:sec, Time, hr:min:sec, 
. Event g.e.t. c.s.t . Data Summary 

Launch 00:00:00 November 14, 1969 Azimuth, deg -72 
20:22:00 Launch complex 39A 

EPO insertion 00:12>53.2 10:33:53.2 Geodetic latitude,. de!; 32.7 
Lo~i tude., de!; -52.5 
Geodetic altitude., n. mi. 103.4 
Velocity, fps 25567.7 

Translunar inj ection 
Burn initiation 02:47:21.7 13:09:21.7 Geodetic latitude, deg 2.3 

Lo~i tude., de!; -176.6 
Velocity., ips 25 587.5 

• 
Apot;ee altitude, n. mL 107.8 
Geoc-aphic altitude., n. mL 98.8 

Burn cutoff 02:52:43.7 23:24:43.7 Geodetic latitude, de! 15.6 
Lon!i tude., de!; -155.2 
Burn duration, sec 322. 
Plane change., deg 2.7 
Apo~e altitude, n. mi. 236 999.8 
Geographic altitude, n. mi. 183.6 

LM ejectio; 04:i3:00 14:35:00 1 
Evasive maneuver 04:25:0.0 14:47:0.0 I1V, f'ps 10 

(performed by S-IVB) S-IVB &imbal angles 
Pitch, de~ (1GA) 2.1 
Yaw, deg (MGA) 28.2 
Roll, de~ (OGA) 176.0 

Transl.unar coast., 
midcourse correction maneuvers 

MCC-l TL1 plus 9 hr 22:14:43.7 Geodetic altitude, n. mi. 56 200 

MCC-2 (bybrid transfer) 30:52:43.7 November 15, 1969 
17:14:43.7 

Geodetic altitude, n. mi. 117 340. 
l1V., ips 68.8 
~urn duration, sec 10.0 
SPS propellant used, Ib 655.3 
Pl.ane chan~e, de~ 0.9 

MCC-3 LOI-1 minus 22 hr November 16, 1969 Geodetic altitude, n. mi. 174 400 
23:53:13.6 

Mcc-4. LOI-1 minus 5 hr November 17,1969 Altitude above mean lunar 12 300 
16:53:13.6 radius, n. mi. I 

Amendment 2, November 13, 1969. 



Event 

Lunar orbit insertion (LOI-l) 

Burn initiation 

Burn cutoff 

Circularization maneuver (LOI-2) 

Burn initiation 

Burn cutoff 

~-

TABLE 1.1-1.- SEQUENCE OF MAJOR EVENTS - Continued 

Time, hr:min:sec, 
t;.e.t. 

83:25:18.2 

83:31:13.6 

87:44:10.0 

87:44:27.6 

.. 

Time, hr:min:sec, 
c.s.t. 

November 17, 1969 
21:47:18.2 

21:53:13.6 

November 18, 1969 
02:06:10.0 

02:06:27.6 

Data summary 

Mass 3 1b 
Altitude above LIS, n. mi. 
Se1enot;raphic latitude, de~ 
$elenot;raphic lon~itude, deg 
Perilune altitude above LIS, n. mi. 
Selenographic inclination, det; 
Velocity, ips 

Altitude above LLS, n. mi. 
Se1enot;raphic latitude, deg 
Seleno~raphic longitude, de~ 
Selenographic inclination, deg 
Burn duration, sec 
Inertial burn arc, deg 
Pl~e chant;~, deg 
AV, :rps 
SPS prOpellant used, Ib 
Velocity, fps 
Orbital period, hr:min:sec 
Perilune altitude above LIS, n. mi. 
Apolune altitude above LIS, n. mi. 

Mass, lb 
Altitude above LLS, n. mi. 
Selenot;raphic latitude, deg 
Selenographic longitude, de~ 
Peril.une altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 
Velocity, fps 

Altitude above LLS, n. mi. 
Selenographic latitude, deg 
Selenographic l.ongitude, deg 
Selenographic inclination, deg 
Burn qtiration, sec 
Inertial burn arc, deg 
Plane.chant;e, 4eg 
AV, f'ps 
Velocity, fps 
SPS propellant used, lb 
Orbital period, hr:min:sec 
Perilune altitude above LLS, n. mi. 
Apolune altitude above LLS, n. mi. 

~'-\ f, 

94 698. 
85.7 
6.6 

177.5 
60.0 

158.1 
8162.0 

59.9 
-1.0 

155.7 
164.7 
355.4 
23.0 
6.7 

2889.9 
23 534.9 

5484.1 
·2:08:39.3 

59.9 
170.2 

71 128.7 
61.4 
2.4 

166.0 
59.8 

170.3 
5476.1 

61.4 
2.2 

165.1 
164.7 
17.6 

0.9 
0.0 

169.6 
5338.4 
1182.3 

1:58:43.2 
54.2 
66.0 

-~ 
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TABLE .4.10-I.-.EVENTS SUMMARY - CSM/1M UNDOCK TO LANDING 

LM MSFN Tillle, Propulsion Ulle.!;e Burn Cumulative SC 
li!hting track Event hr :min: l!Jec, eyetem time, time, AV, fp. weif!;ht, Ib @:.e.t. sec Bec 

(a) CSM 

CSM/1M undock 107:54:22 

CSM SEP 108:24:22 SM RCS 15.8 2.5 36 100.8 

(b) 1M 

<,..,/ Enter lunar penumbra 108:37:14 
Enter lunar umbra 108:37:25 

MSFN LOS 108:56:11 

DOI 

Ulla@;e 109:22:52 1M RCS 7.5 7.5 0.0 33 958.7 
DPS throttle to 12% 109:23:00 1M DPS 15.0 1.3 33 953.9 
Enter lunar penumbra 109:23:03 

Enter sunlif!;ht 109:23:14 
DPS throttle to 40% 109:23:15 1M DPS 13.2 19.2 33 888.5 

DPS shutdown 109:23:28 73.3 
MSFN AOS 109:42:33 

Powered descent 

Ulla@;e 110:19:51 1M RCS 7.5 7.5 73.3 33 678.6 
PDI trim 110:19:58 LM DPS 26.0 74.6 33 673.8 

DPS throttle to FTP 110:20:24 1M DPS 364.0 107.2 33 556.9 
Becin LR alt'itude update 110:23:52 1M DPS 

DPS throttle recovery 110:26:28 1M DPS 116.0 4373.5 21 642.5 

Besin LR velocity update 110:26:40 1M DPS 

Hi!h gate 110:28:24 1M DPS 102.0 5470.6 19 322.9 
Acquire landing eite 110:28:28 1M DPS 

ViBibility 
Low I!;ate 110:30:06 1M DPS 42 6273.9 17 764.6 
Lose landing site 110:30;44 LM DPS 

visibility 

Vertical descent 110:30:48 1M DPS 32.4 6519.2 17 309.0 

Touchdown 110:31:18 1M DPS 6685.8 17 006.3 
-.;.j 

Amendment 2, November 13, 1969 
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TABLE 4.10-II.- 1M DESCENT WEIGHT 

Total weight of ascent stage, Ib 

Inert weights, consumables, and 
unusable DPS propellant, Ib 

Tanked DPS propellant, Ib 

Total weight of descent stage, Ib 

Weight of crew and equipment, Ib 

Total 1M weight at undock, Ib 

10524.0 

4681. 4 

18 333.5 

23 014.9 

419.8 

33 958.7 

TABLE 4.10-III.- 1M DESCENT ENGINE PERFORMANCE SUMMARY 

Propulsion I sp' 
system sec 

DPSa 290.1 to 303.7 

DPS
b 

304.8 

RCS 281.0 

aThrottle region. 

bFixed throttle setting. 

Thrust per Percent Flow-rate 
relative per engine, engine, Ibf throttle Ib/sec 

1309.to 6615 12 to 63 4.4 to 21.8 

9850 93.8 32.3 

89.6 0.319 

I Amendment 2, November 13, 1969 
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TABLE 4.l0-VI.- TARGET LOADS FORLMDOI MANEUVER 

[Propulsion system: DPS guidance: external t:. V (P30, p40)] 

(a) Target 

t IG , hr:min:sec, g.e.t. . , . . . . . . . . . . . . 109:22:59.9 

IJ. V X' fps . . . . . , . . . . . . . . . . . . . . . . . . -71.149 

. . . . . . . . . . . . . . . . . . . . . . 0.0 

· . . . . . . . . . . . . . . . . . . 18.688 

Weight at t IG , lb ••••. • • • • . • • . • • • • • • 33 612.9 

(b) REFSMMAT 

Refer to table 5-II1 

( c) Gimbal angles at t IG 

IGA, deg • · . . . -60.8 

MGA, deg · · · . 0.0 

.j OGA, deg . . · · • . . . 0.0 

/' ... 



TABLE 4.10-VII. - TARGET LOADS I FOR 1M POWERED DESCENT MANEUVER 

[Propulsion system: DPS; guidance: powered descent (p63, p64, p65)] 

(a) Ignition algorithm parameters (p63) 

TIG, hr:min:sec, g.e.t. 

RIGXG, ft 

RIGZG, ft 

VIGG, fps 

Ky, ft/fps . • • • • • • • • 

Braking phase (p63) 

Position, ft 
R = -3562.0500 

x 
R = 0.0 

Y 
R = -13 705.710 
.z 

Velocity, fps 
V = -186.90305 x 
V = 0.0 

y 
V = -98.738190 z 

Acceleration, fps2 
A = -.45024950 x 
A = 0.0 

Y 
Az = -9. 5150975 

Jerk, fps 3 
Jz = ~.0147427 

TENDBRAK = 62. 

(b) Targets 

Approach phase (p64) 

Position, ft 
Rx = 82.9275! 

R = 0.0 
Y 

R = -20.1605' z 

Velocity, fps 
Vx = -.3190 
V = 0.0 

y 
V z = .31233 

Acceleration, fps2 
Ax = .29982 
A = 0.0 

Y 
A = -.40165 z 

Jerk, fps 3 

J z =.0376954 

TENDAPP = 12. 

110:19:58 

-133 067.52 

-1 437 887.4 

5 551.13 

.331 

,.00000058694 

Vertical descent (p65) 

Ve10ci ty, fps 
V = -3.0 

x 
V = 0.0 

y 
Vz = 00.0 

Amendment 2, November 13, 1969 
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SUMMARY 

. 
EVENT TFI, V., FPS 

H, H, i1V, 
MIN:SEC I FPS FT FPS 

POWERED DESCENT INITIATION 0:00 5563 -4 49247 0 

THROTTLE TO MAXIMUM THRUST 0:26 5530 -4 49154 33 

LANDING RADAR ALTITUDE UPDATE 3:54 3367 -77 39210 2233 

THROTTLE RECOVERY 6:30 1413 -90 24033 4299 

LANDING RADAR VELOCITY UPDATE 6:42 1317 -108 22984 4405 

HORIZON VISIBILITY 7:26 967 -149 16956 4808 

HIGH GATE 8:26 478 -167 7284 5396 

LOW GATE 10:08 55 (67)* -16 512 6199 

LANDING 11:20 -15 (0)* -3 5 6611 

*(HORIZONTAL VELOCITY RELATIVE TO SURFACE) 

(c) Powered descent events summary. 

Figure 4.10-1.- Concluded. 

Amendment 2, November 13, 1969 
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ALTITUDE 

POSITION TIME FROM RANGE, ABOVE NAVIGATED ALTITUDE 
ALTITUDE 

HORIZONTAL PITCH 

NUMBER HIGH GATE, FT LANDING ALTITUDE, ABOVE 
RATE, FPS VELOCITY, ANGLE, 

SEC SITE, FT FT TERRAIN, FT FPS DEG 
1 0 25187 7492 7406 7406 -169.0 463 60.2 
2 20 17181 4545 4525 4525 -117.8 352 30.0 

3 40 11 045 2663 2652 2652 -73.1 264 29.9 
4 60 6549 1519 1508 1508 -43.3 188 28.4 
5 80 3457 852 841 841 -24.9 123 25.6 
6 96 1829 530 518 518 -16.0 81 22.4 

8 

"f 
I-' 
0 
\.N 

o 2 4 6 8 10 12 14 16 18 20 22 24 26X 103 

Surface range to landing site, ft 

(a) Without terrai n. 

Figure 4.10-15. - LM altitude above landing site surface during approach and landing. 
Amendment 2, November 13, 1969. 
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LANDING 
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AL T~~UOE, TERRAIN, FT 

7509 7284 7287 

4614 4436 4420 
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Surface range to landing site, ft 

(bl With terrain. 

Figure 4.10-15. - Concluded. 
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POSITION 
TIME FROM RANGE, 

NUMBER 
LOW GATE, FT 

SEC 

1 0 1829 

2 8 1250 

3 16 828 

4 24 483 
259 

120 

43 

0 

-20 -16 -12 -8 

A Ititude rate, fps 

k .. 
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LANDING 
SITE, FT 

530 
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322 

248 

189 

144 

114 

20 

-4 
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518 

403 
310 

235 

175 

130 

100 

600 

5 

"" 
.!l 
';; 

600 

400 '" 400 .= 
." 
C 

.!! 

~ 
o 

200 iil 
] 
'" ~ 

o o 

(a) Without terrain. 
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Figure 4.10-16.- Landing phase summary. 

ALTITIDE HORIZONTAL PITCH 

RATE, FPS VELOCITY, ANGLE, 
FPS DEG 

-16.0 81 22.4 

-12.8 63 20.4 

-10.3 47 18.1 

-8.2 34 15.7 

-6.4 22 13.1 

-4.7 13 10.3 

-2.8 6 7.5 

-2.9 0 0.2 

800 1200 1600 2000 
Range, ft 

Amendment 2, November 13, 1969. 
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PQSITION 
TIME FROM 

NUMBER . LOW GATE, RANGE, FT 
SEC 

1 0 1381 

2 8 910 

3 16 554 

4 24 305 

5 32 148 

6 42 43 

7 74 0 

III 

2 

I 
3 

II -. iii 
-20 -16 -12 -8 -4 

Altitude rate, fps 

ALTITUDE 
ABOVE NAVIGATED ALTITUDE 

LANDING ALTITUDE, ABOVE 
SITE, FT FT TERRAIN, FT 

568 512 522 

446 418 431 
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173 159 158 
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(b) With terrain. 

Figure 4.10-16.- Concluded. 
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ALTITUDE 
HORIZONTAL PITCH 

RATE, FPS VELOCITY, ANGLE, 
FPS DEG 

-16.2 67 21.0 
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SUBJECT: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
WASHINGTON, D.C. 20546 

25 November 1969 

Distribution 

MA/Apollo Mission Director 

Mission Director's Summary Report, Apollo 12 

INTRODUCTION 

The Apollo 12 Mission was planned as a lunar landing mission to: perform, selenological 
inspection, survey, and sampling in a mare area; deploy and activate an Apollo Lunar 
Surface Experiments Package (ALSEP); develop techniques for a point landing capability; 
develop man's capability to work in the lunar environment; and obtain photographs of 
candidate exploration sites~ FI ight crew members were: Commander (CDR), Cdr. Charles 
Conrad, Jr.; Command Module PilcH (CMP), Cdr. Richard F. Gordon, Jr.; Lunar Module 
Pilot (LMP), Cdr. Alan L; Bean. Significant detailed mission information is contained 

. in Tables 1 through 11. Initial review of the flight indicates that all mission objectives 
were attained (Reference Table 1). Table 2 lists Apollo 12 mission achievements . 

• 
PRELAUNCH 

An unscheduled 6-hourholdoccurred at T-17 hours (spacecraft cryogenic loading) in 
order to replace Service Module (SM) liquid hydrogen tank No.2 which had been 
leaking. The weather conditionsat launch were: peak ground winds of 14 knots, light 
rain showers, broken clouds at 800 feet,and overcast at 10,000 feet with tops at about 
21,000 feet. 

LAUNCH AND EARTH PARKING ORBIT 

The Apollo 12 space vehicle was successfully launched on schedule from Kennedy Space 
Center, Florida, at 11:22 a.m. EST on 14 November 1969. All launch vehicle stages 
performed satisfactori Iy, inserting the S-IYB/IU/LM/CSM combination into an earth 
parking orbit with an apogee of 102.s nautical miles (NM) and a perigee of 99.9 NM 
(103 NM qircular planned). All launch vehicle systems operated satisfactorily except 
for two minor off-nominal conditions which were noted in the launch vehicle digital 
computer. During the ascent (36.5 to 52 seconds ground elapsed time (GET)) a number 

INDEXING DATA 
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of spacecraft electrical transients also occurred. The tentative conclusion is that the 
cause of these events was an electrical patential discharge from the clouds through the 
space vehicle to the ground. 

After orbital insertion, launch vehicle and spacecraft systems were verified, preparations 
were made for translunar injection (TLI) as planned, and the second S-IYB burn was 
initiated on schedule (Reference Tables 3, 4, and 5). All major systems operated 
satisfactorily and all end conditions were nominal for a free-return circumlunar tra­
jectory. The prelaunch planned height of closest approach of the spacecraft after the 
TLI maneuver was 1851 NM prior to the second midcourse correction, MCC-2, as shown 
in Table 5. The actual height of closest approach, after TLI and prior to MCC-2, was 
estimated to be 457 NM, the spacecraft still being injected on a free-return trajectory. 
This difference appears to be due to a state vector error in the Saturn Instrument Unit (lU). 
The error was known before TLI, but because of time limitations, the decision was made 
to ignore it and not change the TLI targeting. 

TRANSLUNAR COAST 

The Command/Service Module (CSM) separated from the LM/IU/S-IYB at about 3: 18 
(hr:min) GET. Onboard television was initiated shortly thereafter and clearly showed 
docking with the Lunar Module (LM) at 3:27 GET. Ejection of the CSM/LM was 
successfully accompl ished at about 4: 14 GET and an S-IYB Auxi I iary Propulsion 
System (APS) evasive maneuver was performed (and observed on television) at 4:27 
GET. All launch vehicle safing activities were performed as scheduled. 

The S-IYB slingshot maneuver was initiated on schedule. The total APS burn time was 
570 seconds of which 270 seconds were due to a commanded burn. Due to the same IU 
state vector errors that affected the TLJ result, the'slingshot maneuver did not achieve 
the desired heliocentric orbit but rather a geocentric orbit with the following parameters: 
period - 39 to 45 daysi apogee - 448,000 to 487,000 NMiperigee - 81,000 to 95,000 
NM. The S-IYB/IU closest approach to the moon was 3091 NM at 85:48 GET. 

To insure that the electrical transients noted in the CSM during launch had not affected 
the LM systems, the CDR and LMP entered the LM earlier than planned, at about 7:20 
GET, to perform some of the housekeeping and systems checks. All checks indicated 
that the LM systems were satisfactory. 

The TLI maneuver parameters were accomplished such that the CSM/LM were on an 
acceptable free-return trajectory and MCC-l, scheduled for 11 :53 GET, was not 
required. 

MCC-2 was performed as planned at 30:53 GET and resulted in placing the spacecraft 
on the desired hybrid, non-free-return circumlunar trajectory with a closest approach 
of 60 NM. All SM Service Propulsion System (SPS) burn parameters were normal. 
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Good quality television coverage of the preparations and performance of MCC-2 was 
received for 47 minutes. The accuracy of MCC-2 was such that neither MCC-3 
(scheduled for 61:31 GET) nor MCC-4 (78:31 GET) was required. 

The CDR and LMP began their intravehicular transfer to the LM during translunar coast 
about 1/2 hour earlier than planned in order to obtain full television coverage through 
the Goldstone tracking station. The 56-minute transmission, beginning at 62:52 GET, 
showed excellent color pictures of the Command Module (CM), intravehicular transfer, 
the LM interior, and brief shots of the earth and moon. The television clearly showed 
numerous linear streaks in CM window number 1 as previously repor.ted. The crewmen 
completed their activities in the LM in under 40 minutes. 

LUNAR ORBIT 

Lunar orbit insertion (LOI) was performed in two separate maneuvers, LOI-l and LOI-2, 
using the SPS. LOI-l, initiated at 83:25 GET, placed the spacecraft in a 168.8 by 
62 .6-NM elliptical orbit. LOI-2, initiated two revolutions later at 87:49 GET, placed 
the spacecraft in a near-circular orbit of 66. 1 by 54.3 NM. Table 6 summarizes the 
maneuvers performed by the CSM and LM in lunar orbit. 

During the first lunar orbit, good quality television coverage of the lunar surface was 
received for about 33 minutes. The crew provided excellent descriptions of the lunar 
features while transmitting sharp pictures back to earth. A television broadcast 
schedul ed for 81 :30 GET prior to LOI-l was cancelled due to the sun angle and the 
glare on the spacecraft windows. 

One revolution after LOI-2 the LM crew transferred to the LM and performed various 
housekeeping chores and communications checks in preparation for lunar descent the 
following day. The intravehicular transfer and LM activities lasted about 1-1/2 hours, 
during which time the LM was powered up about 22 minutes. 

CSM/LM docking took place at 107:54 GET. Television pictures clearly showed the 
LM landing gear to be in the deployed position. The CSM separation maneuver was 
successfully executed as planned at 108:25 GET, using the SM Reaction Control System 
(RCS). The descent, orbit insertion (DOl) maneuver was also successfully executed as 
planned at 109:24 GET, using the LM Descent Propulsion System (DPS). 

DESCENT 

The LOI maneuver resulted in a CSM/LM position some 4 to 5 NM north of the expected 
ground track prior to DOl. This crossrange error was known prior to DOl and was 
corrected during the powered descent maneuver, which was on time at 110:21 GET. 
The initial LM roll angle resulted from an initial crossrange distance of 4.9 NM. The 
LM guidance computer was updated during powered descent to compensate for indications 
that the trajectory was coming in 4200 feet short of the target point. The initial 
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crossrange distance was continuously reduced throughout the braking phase. At entry 
into the approach phase the spacecraft's trajectory was very close to nominal. Redes­
ignations were incorporated during the approach phase. The crew took over manual 
control at about 370 feet, passed over the right side of the target crater, then flew to 
the left for landing at 110:32:35 GET (01:54:35 a.m. EST, 19 November. The Commander 
reported extensive dust obscuring his view during final descent. The actuai landing 
point is estimated to be about 600 feet from the Surveyor ,III spacecraft. Landing 
coordinates are 3.036°S, 23.41SoW. LM tilt on the surface was 3.5° from the vertical 
and the LM was pointing on an azimuth of 295° (10° right of the approach path). 

During the next CSM revolution, the Commander reported a visual sighting of the CSM 
orbiting overhead. On the following CSM revolution, the CMP reported sighting the 
Surveyor III spacecraft as well as the LM northwest of Surveyor III. 

LUNAR SURFACE 

The first extravehicular activity period (EVA-I) started at 115:11 GET, about 1/2 hour 
later than planned due to time spent in establishing the location of the landed LM and 
general preparations for EVA. The Commander egressed from the LM, went partway 
down the ladder, and deployed the Modularized EGuipment Stowage Assembly (MESA) 
and color television camera. He reported seeing th~ SurvEo/0r III spacecraft about 600 
feet away and also stated that the LM had landed about 25 feet downrange from the lip 
of a crater. The Commander first touched 'the luna,r surface at 115:22 GET (06:44 a.m. 
EST, 19 November). His descriptions indicated that the lunar surface was quite soft 
and loosely packed, causing his boots to dig in as he walked. 

The LMP descended to the lunar surface at 115:52 GET (07:14 a.m. EST). Shortly 
after the television camera was removed from the bracket in the MESA, transmission 
was lost, and, despite repeated efforts, was not regained for the remainder of the EVA. 
The lithium hydroxide canisters and contingency sample were transferred to the LM 
cabin as planned. Deployment of the S-band erectable antenna, the Solar Wind 
Composition experiment, and the American flag was accomplished as planned. 

Except for minor difficulty removing the radioisotope thermoelectric generator fuel 
element from the cask, the removal, of the Apollo Lunar Surface Experiments Package 
(ALSEP) from the MESA, transport to the site, and deployment was accomplished ' 
nominally. The ALSEP deployment site was estimated to be 600 to 700 feet from the 
LM. Shortly after deployment, the Passive Seismometer transmitted to earth the 
crewmen's footsteps as they returned to the LM. 

A considerable amount of dust was kicked up by the astronauts during ALSEP deployment 
and some adhered to the instruments. The overall effect will be determined through the 
long-term measurements of the engineering parameters of the sy'stem. The crewmen 
dusted each other off prior to ingressingthe LM. The LM was repressurized, concluding 
a total EVA time of 3 hours 56 minutes. 
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The first CSM plane change maneuver, LOPC-l, was successfully accomplished as 
planned at 119:47 GET. 

Prior to the second LM egress a plan for the second extravehiCular activity period 
(EVA-2) had been formulated by the astronauts, earth-based geologists, and Mission 
Control. The EVA-2 traverse (Figure I} took the crew to the ALSEP deployment site, 
Head Crater, Bench Crater, Sharp Crater, Ha 10 Crater, Surveyor III, Block Crater, 
and back to the LM. The astronauts walked between 1500 and 2000 feet from the LM, 
and the total distance traversed was about 6000 feet. As the astronauts gained exper­
ience in walking on the lunar surface their confidence and speed increased significantly, 
as evidenced throughout EV A-2. 

EVA-2 began at 131:33 GET (10:55 p.m~ EST, 19 November), 1 hour 40 minutes ahead 
of schedule, and lasted for 3 hours 49 minutes. The astronauts first cut the cable and 
stored the inoperative LM TV camera in the Equipment Transfer Bag for ret·urn to earth 
and subsequent failure analysis. The Commander then went totheALSEP site to check 
the leveling of the Lunar Atmopshere Detector (Cold Cathode Ion Gauge) • As he 
approached the instrument, it recorded a higher atmosphere, rising to 19-6 torr (one 
millionth of a millimeter of mercury). This rise is attributed to th~ outgassing of the 
astronaut's suit. 

Astronaut movement on the lunar surface was recorded on the Passive Seismometer and 
on the Lunar Surface Magnetometer. In addition, the Commander rolled Q grapefruit­
sized rock down the wall of Head Crater, about 300 toAOO feet from the Passive 
Seismometer. No significant response was detected on any of the four axes. 

During the geological traverse, the crewmen obtained the.desired photographic panoramas, 
stereo photographs, core sal'l1ples (2 single, 1 double), trench (a-inch deep) sample, 
lunar environment samples and assorted rock, dirt ,bedrock, and "molten" samples. 
They reported seeing fine dust buildup on all sides of larger rocks and that soi I color 
seemed to become I ighteras they dug deeper. The Apollo Lunar Surface Close-up 
Camera was used to take stereo pictures in the vicinity of rhe LM during the last few 
minutes of EVA-2.· .. 

All Surveyor III activities were .. accompl ishedas planned (Figure 2) .. Iii dddition, the 
soil scoop was removed and retrieved by the crew. They reported that the Surveyor 
footpad marks were still visible and that the entire spacecraft had a brown appearance. 
The glass parts were not broken, only warped slightly on their mountings, and therefore 
Were not retrieved. 

Following the geological traverse, the Solar Wind Composition experiment was retrieved 
and stowed in the Equipment Transfer Bag. Some difficulty was experienced in the 
re.trieval operation. All of the collected samples, parts, and equipment were then 
transferred into the LM, using the Lunar Equipment Conveyor. The crewmen dusted 
each other off prior to ingressing the LM. Expendable equipment was jettisoned and 
the cabin was repressurized. 
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During the LM.lunar surface stay period the S-158 Lunar Multispectral Photography 
Experiment was completed by the CMP in the CSM according to plan. In addition, 
photography of three desirable targets of opportunity was obtained: the Wall of 
Theophilus and two future Apollo landing sites, Fra Mauro and Descartes. The returned 
film will be analyzed,to aid scientists in planning for future sample collection and in 
extrapolating knowncomposnions from returned samples to other parts of the moon that 
wi II not be visited by man. The CMP reported that, in his judgement, the condition of 
the CM windows did.not degrade thequallty of the photographs. 

ASCENT AND RENDEZVOUS 

Lunarljftoff occurred at 142:04 GET (09:26 a.m. EST, 20 November) concluding a 
total lunarstay time of 3lhou~s 31 minutes. A 1.2-second overburn of the LM Ascent 
Propulsion System re,~ult~d in an insertion velocity 32 feet per second greater than 
planned, placing the LM in a 62 by 9.2-NM orbit. The overburn was caused by an 
incorrect manual switching sequence, which prevented the automatic shutdown command 
from shutting off the engine. The crewquickly recognized the discrepancy and manually 
shut down the engine. Subs~quently, they used an RCStrim maneuvert,o return to an 
orbit with the planned parameters of 46.3 by 8.8 NM. 

. . . 
The rendezvous sequence of maneuversoc.curred .os planned. The Commander in the 
LM reported first visually sighting the CSM at a range of 122 NM. Good quality 
television was transmitted from theCSM for 24 minutes during the final portions of the 
rendezvous sequence. Docking was accomplished at 145:36 GET and was clearly seen· 
on television. llitravehicular transfer of the crew and equipment froin the LM to the 
CSM was accomplished without difficulty. LM jettison Qnd CSM separation took place 
normally at 148:00 GET and 148:05 GET, respectively. 

POST -RE NDEZVOUS 

The ascent stage deorbit retrograde burn was initiated at 149:28 GET and burned 
slightly longer than planned. This resulted in lunar impact about 36 NM short of the 
target point (Figure 3). Impact occ\lrred at 14.9:55:17 GET (05:17:17 p.m. EST, 
20 November), about 39 NM southeast of Surveyor III. Coordinates of impact were 
3.95°S, 21.17°W as compared to the target point of 3.34°S, 23.42°W. LM weight 
and velocity at impact were 5254 pounds and 5502 feet per second, respectively. 
The flight path angle at impact was -3.792 degrees. 

Following the completion of LM activities, tl;!e crew performed housekeeping functions 
in the CSM. The second CSM plane change maneuver (LOPC-2) was successfully 
executed at 159:05 GET. The resultant orbit was as planned for the subsequent lunar 
reconnaissance photography .. 

11/25/69 Page 8 



. -. 
.. 

'. 
-~ 

• 
'f 

''',...-

..... : .. ~
 ...... 

'-.. , 
~. 
H

, 
til· 

->
 

:"J~; .
.
 

11/25/69 
P

age 9 

o
· 

""" 

M
-9

3
2

-6
9

-1
2

 

• 

: 

.... ' ., , , 

~
 

I'..r 

.',/,,,-. .. 
" 

F
ig; 3 

V
I 

Z
 

o ~
 

u o ....I 

I
-

~ ::E 
o Z

 
..;( 

o z o Z
 
~
 



M-932-69-12 

High resolution photography, landmark tracking, and stereo strip photography were 
conducted during this period to conclude the required Flight Plan activities over the 
sites Fro Mauro, Descartes, and Lalande. 

TRANSEARTH AND ENTRY 

The transearth injection (TEl) maneuver was successfully performed on time using the 
SPS. All systems performed normally and initial tracking shortly after the spacecraft 
emerged from behind the moon indicated that trajectory parameters were nominal. 

Good quality television of the recedingmoon and spacecraft interior was received 
for about 38 minutes,beginning about 20 minutes after TEl. 

MCC-5 was postponed unti I 188:28 GET, 1 hour later than planned, to allow addi tional 
crew rest, and the 2.0-foot per second maneuver was performed nomi,nally. MCC-6, 
showing a requirement for less than 1 foot per second, was not performed. 

Good quality television of the spacecraft interior and a question and answer period with 
scientists and members of the press began at 224:07 GET and lasted approximately 
37 minutes. 

The final transearth midcourse correction, MCC-7, was initiated at 241 :24 GET 
resulting in a predicted entry velocity of 36, 116 feet per second and a flight path 
angle of -6.47 degrees. 

CM/SM separation occurred at 244:07 GET and entry interface (EI) at 400,000 feet 
altitude was reached at 244:22 GET. Visual contact with the spacecraft was reported 
at 244:33 GET. Drogue and main parachutes deployed normally. Landing occurred 
about 14 minutes after EI at 244: 36:25 GET (03:58:25 p.m. EST) • The landing point 
was in the mid-Pacific Ocean, approximately 165°lO'W longitude and 15°44'S latitude. 
The CM landed in the Stable 2 position about 3.5 NM from the prime recovery ship, 
USS HORNET. Flotation bags were ~eployed to right the spacecraft to the Stable 1 
position at 244:41 GET. The crew reported that they were in good condi tion. 

Weather in the prime recovery area was good; visibility 10 miles, wind 15 knots, and 
wave height 3 feet with swells about 15 feet. 

ASTRONAUT RECOVERY OPERATIONS 

Following landing, the recovery helicopter dropped swimmers who installed the flotation 
collar to the CM. A raft was deployed and attached to the flotation collar. Flight 
suits and oral/nasal masks were lowered into the raft and passed in to the crew thro~gh 
the spacecraft hatch. The postlanding ventilation fan was turned off, theCMwas 
powered down, and the astronauts egressed. The swimmer closed the CM hatch and 
then decontaminated all garments, the hatch area, the collar, and the area around 
the postlanding vent valve. 
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The helicopter recovered the astronauts. After landing on the recovery carrier, the 
astronauts and a recovery physician entered theMobile Quarantine Facility (MQF). 

The flight crew, recovery physician,andrecovery technician will remain inside the 
MQF until it h delivered to the Lunar Receiving Laboratory (LRL) in Houston, Texas. 
This delivery is currently planned to occur on 29 November. 

COMMAND MODULE RETRIEVAL OPERATIONS 

After flight crew pickup by the helicopter, the CM was retrieved and placed in a dolly 
aboard the recovery ship. It W!JS then moved to the MQF and mated to the transfer 
tunnel. From inside the MQF/CM. containment envelope, the MQF engineer began 
post-retrieval procedures (removal of lunar samples,data, equipment,etc;), passing 
the removed items through the <;:Iecontamination lock. The CM will remain sealed 
during RCS deactivation and delivery to the LRL. 

The Sample Return Containers (SRC), film, data, etc., will be, flown to Pago Pago by 
fixed-wing aircraft from USS, HORNET, and then by separate aircraft to Houston for 
transport to the LRL. Bothofthe SRC's should arrive at the LRL on 25 November. 

MISSION SCIENTIFIC AcrlVITY 

Apollo Lunar Surface Experiments Package 

The Apollo, Lunar Surface Experiments Package (ALSEP) was deployed on the lunar 
surface by the Apollo 12 crew on 19 November 1969. The ALSEP deployment site was 
estimated to be 600 tolOO feet from the LM. Activation took place at 9:21 a. m. EST 
by "transmitter on" command from the ground. All initial conditions were normal. 

The ALSEP is powered by SNAP-27, a radioisotope thermoelectric generator which uses 
plutonium 238 as a fuel. The ini,tial power output of the generator was 56 .• 74 watts. 
As the generator warmed up, the poweroutput increased and stabilized at 73.59 watts. 

The dust detector cells are operating well. The top and east cells .show a slight dis­
agreement that could be ,caused by tilt of the.centra,1 station. . . 

The Passive Seismic Experiment (PSE) recorded astronaut operation of the core tube, 
foot steps, and other crew activities. The seismometer measured the effects of theLM 
ascent at 9:26 a.m. EST on 20 November 1969, and the subsequent impact of the LM 
ascent stage at 5: 17 p.m. EST. The PSE showed significant response to the impact of 
the jettisoned ascent stage. The impact was 39 NM (43 statute miles) from the ALSEP. 
The signal received at the PSE recorded on all three long period axes, but not on the 
short period vertical, indicating that the wave traveled through the lunar surface 
layer but was not strong enough ~o travel through the body of the moon. The signal was 
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low frequency (1 hertz), extremely low velocity, and lasted nearly 1 hour. This long 
duration was not anticipated and is outside of our experience here on earth. 

Although the significance of the event is not now understood, it appears similar to the 
signals obtained for the Apollo 11 seismic experiment. Since scientists know the amount 
of energy of the impact, location, time, etc., detailed analyses are expected to pro­
vide an explanation of the event. 

The lunar Surface Magnetometer (lSM) was aligned and leveled to 0.20. The magnetic 
field measurements indicated that the moon was passing through the earth's bow shock 
during the first day of operation and subsequently passed through the transition region 
into the geomagnetic tail during 20,21, and 22 November 1969. Five calibrations 
have been performed to date and the results indicate that the instrument is performing 
as expected. The site survey operation was performed between 5:50 and 6:40 p.m. EST 
on 22 November 1969. This important operation verified that the lSM measurements 
are not influenced by any local magnetic field anomalies. 

The Solar Wind Spectrometer (SWS) was turned on at 1:40 p.m. EST on 19 November 
1969. The dust covers for the seven Faraday cups were blown at 10:25 a.m. EST, 
20 November 1969. 'Plasma ion data characteristic of the earth's "transition region" 
was observed. These data were consistent with the indications from the magnetometer 
that AlSEP passed behind the plasma bow shock of the earth near the time of deployment. 

The SWS is equipped with a solar cell, located under a very narrow slit that allows 
sunl ight to pass through at a sun angle of 60 degrees. The solar cell operated as 
planned, 'and, based on this data, the principal investigator estimates that the Apollo 12 
crew leveled this instrument to within 1.2 degrees of actual level. Deployment 
tolerahce was .:5 degrees. 

The lunar Ionosphere Detector (Suprathermal Ion Detector Experiment - SIDE), which 
measures the lunar ionosphere, was activated at 2:18 p.m. EST on 19 November 1969. 
The dust cover was inadvertently opened during deployment and was left open. The' 
total ion detector and the mass analyzer both have returned interesting and useful 
scientific data. The background counting rates indicated outgassing from the interior 
of the electronics package. This outgassing causes arcing, which does not damage the 
instrument, but which prevents it from detecting scientific data. The high voltage 
(3.5 kilovolts) power supply was turned off until after lunar noon, at which time out­
gassing is expected to be complete • The instrument wi II then be commanded back on 
high voltage. 

The lunar Atmosphere Detector (Cold Cathode Ion Gauge - CCIG), which measures 
the ambient I unar atmosphere, was turned on between the first and second IVA's.· 
During the astronaut sleep period prior to liftoff, the CCIG's high voltage power supply 
turned itsel f off. This shut-off is probably due to arcing simi lar to the condition 
described for the SIDE. The CCIG high voltage power supply has also been turned off 
unti I outgassing is complete. 
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The primary objective of the CCIG to measure the lunar atmosphere has not yet been 
achieved. It would not have been achieved by this time even if the experiment were 
operating perfectly, since there is still considerable contamination in the area of the 
landing. 

During the 14 hours of CCIG data, the indicated pressure dropped at a decreasing 
rate. When the LM was vented for the second EVA, a sl ight pressure increase was 
noticed, and when the Commander walked near the gauge a large pressure increase 
was noted. 

The Solar Wind Composition Experiment is designed to measure abundances and isotopic 
compositions of noble gases in the solar wind. It consists of a specially prepared 
aluminum foil that is unrolled on a staff implanted in the lunar surface. The experiment 
was deployed at 7:35 a.m. EST on 19 November 1969 and a foil exposure time of 18 
hours 42 minutes was achieved. The foil is being returned in the documented sample 
Sample Return Container (SRC). 

Lunar Geology 

The Apollo 12 landing site is a gently rolling surface that includes several large, sub­
dued craters and many smaller craters with raised rims. It is underlain everywhere by· 
a regolith consisting of very fine-grained, gray, particulate material with admixed 
glassy beads, clasts, and coatings in other rocks. Blocks from several centimeters to 
7 meters across are sparsely strewn in the regolith. 

The Apollo 12 landing site is on a mare (Ocean of Storms). At this locality, the mare 
appears to consist of basalt flows overlain by a regolith that varies in thickness from 
I to 5 meters. The site also I ies on a broad ray associated with the large crater 
Copernicus, 400 km to the north. 

Contingency Sample 

A contingency sample was acquired early in the first EVA in the immediate vicinity of 
the LM. This sample includes several rock fragments, fine-grained material, and at 
least one piece of glassy material. 

Selected Sample 

After deployment of the ALSEP, individual samples were taken on a traverse that 
extended to a point approximately 350 meters from the LM to a crater approximately 
450 meters in diameter. Photographs were taken of several sample locations. One 
core tube sample was taken near the LM and SRC No. I was then filled with fine­
grained material. 
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Documented Sample 

At least 20 well documented samples were collected along the 6000-foot .traverse 
performed during the second EVA. An environmental sample was taken from a shallow 
trench and sealed in the Special Environmental Sample Container. The environmental 
sample, .core tube sample, and gas analysis sample were taken near Sharp crater, the 
farthest point front the LM. The two remaining core tubes were joined together and 
successfully driven. in the surface near Halo crater to get a core sample apprQximately 
70 cm long. 

Hasselblad Surface Camera 

Two calibrated 70mm cameras were used to take a total ofapproximately 500 black .and 
white and color pictures of the .lunar surface prior to, during, and after the EVA's. 
Color film was used in the first EVA and black and white in the second. Monoscopic 
and stereoscopic panoramas were taken to record small geologic features. The Apollo 
Lunar Surface Close-up Camera, especially designed to take close-up stereoscopic 
color pictures of very small areas on the lunar surface, was used to record selected 
sites close to theLM. 

Optical Properties 

Some unusual optical characteristics reported by the astronauts during their EVA's 
included: (I) green crystals or spots on several rocks,. (2) purplish iridescence on at 
least one rock, (3) the occurrence of several light-gray rocks, and, in one case, a 
reddish rock, as contrasted with normal occurance of gray to dark gray rocks, and 
(4) occurrence of light gray fine-grained material at several inches depth (instead of 
the normal darker gray material) on the rims of at least two craters (Head and Sharp). 
The astronauts could not detect visually the optical variations in the surface along 
their traverse (inferred from lunar orbital photographs). 

Lunar Surface Materials 

As in the Apollo II landing, lunar surface material erosion resulted from the Apollo 12 
LM descent engi ne exhaust, and dust was blown from the surface along the fl ight path. 
The distance to which the dust was transported will be examined critically from the 
point of view of possible contamination of the Surveyor III spacecraft •.. The landing was 
apparently normal with no excessive stroking of the shock absorbers and without sub­
stantial penetration of the footpads into the lunar surface. 

After an initial period of adjustment to lunar conditions, the astronauts encountered 
no unexpected problems in moving about on the surface. Bootprint penetrations were 
reported to be similar in magnitude to those of the Apollo I I crew. In the crater 
containing the Surveyor" I spacecraft, the astronauts, burdened with rock samples 
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and q tool carrier, were able to traverse slopes of about 15 degrees. Lunar dust 
adhered extensively to the astronauts' suits, tools, and other equipment. This was 
also observed during the Apollo 11 lunar surface activities. The astronauts commented 
that the Surveyor III was qlso coated with a thin layer of dust. 

Penetration of the lunar surface by various handtools substantially exceeded that 
accomplished by the Apollo 11 crew. These ,included excavation of frenches too 
depth of about 20 cm and penetration by a double core tube to a depth of approximately 
70 cm. The implication of these results in terms of lunar surface material properties 
will be closely examined. 

In general, the lunar surface material properties are similar to those of the material at 
the Surveyor spacecraft and Apollo 11 landing sites. The lunar surface material 
exhibits the properties of a fine'-grained, granular material possessing both friction 
and a sl ight amount of cohesion. Comparison of photographs taken by the astronciuts 
of the Surveyor III surface sampler tests and footpad imprints with those made by the 
Surveyor television camera 2-1/2 years ago will give information of considerable 
i nteresf to I unar materia I property interpretation. 

Launch vehicle performance was satisfactory throughout its expected lifetime except 
for the S-IVB slingshot maneuver. The spacecraft systems functioned satisfactori Iy 
during the entire mission except for the perturbations caused by an electrical anomaly 
which occurred shortly after liftoff. Communications were very good except for 
occasional problems with the High Gain Antenna (HGA). Table 7 summarizes the 
consumables status at the end of the mission •. Tables 8 through 11 summarize the 
discrepancies encountered during the Apollo 12 Mission. 

At 36.5 seconds after liftoff a major electrical anomaly occurred in the space vehicle, 
attributed to a potential discharge from the clouds through the space vehicle to the 
ground. The three fuel cells in the SM were dis'connectedfromthe main busses, 
placing main bus A loads on entry battery A and main bus B loads on entry battery B. 
In addition, numerous alarms and caution and warning lights in the CM cabin were 
turned on. The signal conditioning equipment dropped out and temperature, RCS 
propellant secondary quantity, and nucleaq>articlemeasurements were permanently 
lost. A similar incident occurred at 52 seconds GET resulting in tumbling the inertial 
measurement unit. At T+97.5 seconds the signal conditioning equipment started 
functioning and by 142.5 seconds GET the crew placed fuel cells 1 and 2 on the line. 
Fuel cell 3 was placed on the line at 170.5 seconds GET. The electrical power system 
remained normal throughout the remainder of the mission. 

The SM RCS propellant usage exceeded the premission planned rates through most of 
the mission. This is primarily attributable to two factors: first, a recent procedural 
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change in spacecraft attitude maneuver rate from 0.2 to 0.5 degrees per second; 
second, higher than planned usage during lunar orbital photography. At all times, the 
RCS propellant remaining exceeded redline limits by a wide margin. 

On several occasions during the mission, communication~ with the CSM experienced 
some degradation due to inability of the HGA to hold lock. Two special HGA tests 
were conducted during the transearth coast to attempt to identify the cause of the 
anomaly. Results indicate that the problem appears to be associated with the dynamic 
thermal operation of the antenna, probably in the microwave circuitry in the narrow 
beam mode. 

FLIGHT CREW PERFORMANCE 

The Apollo 12 crew performance was outstanding throughout the mission. They 
exhibited quick thinking and alert reaction during the launch phase emergency. The 
crew provided a detailed and comprehensive commentary of the lunar surface activities. 
They were initially cautious in their movements but eventually adapted to the extent 
that they were able to move (lope) around with great ease. The crew conducted the 
lunar surface traverse without tiring. Cdr Conrad fell once but was able to get back 
up easi Iy from the prone position. He suggested addition ofa strap to faci I itate a 
buddy lift. Both crewmen became somewhat thirsty while conducting lunar surface 
activities in hard suits for an extended period. It was noted that the lunar surface 
tools were more fragile to handle than anticipated. The crew was able to accomplish 
a II I unar surface requi rements. . 

The crew members took a minimal amount of medication, mostly decongestants to 
relieve stuffiness which they attributed primarily to lunar dust transferred to the CM 
by the LM crew's suits and gear. The LMP used sleeping pills prior to two of his rest 
periods following LM ascent stage separation. Skin cream was used by the Commander 
·to treat a skin rash caused by his biomedical sensors. The crew was exceptionally 
enthusiastic during all phases of the mission, particularly during the lunar surface 
extravehicular activities and television transmissions. 

All information and data in this report are preliminary and subject to revision by the 
normal Manned Space Flight Center technical reparts. 
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APOLLO 12 TJ.BIE 1 
OBJ&CTIftS .um DPD.:omm; 

I. PRDURI OBJECTIVES 
The following are the lKlF Apollo 12 PriJnarT ObjectiYel!l: 
o Perform l!Ielenological inI!Ipection, surY"7, and I!IGIpllng in a mare area 
o DeplOT and actinte .ALSKP . 
o Deyelop tecbniquel!l for a point landing capabilitr 
o Deyelop man'l!I capabilltr to work in the lunar enYirolJll8nt 
o Obtain photographl!l of candidate axploration sites 

II. PROOIPAL AND SECONDARY DETAILED OBJECTIVES 
The following are the approyed Detailed Objectinl!l: 

PRIORITI IETAILED OBJECTIVES AIm EIJ'ERI14ENTS 
1 Contingena,r l!I.mple collection 
2 Lunar surface EV1. operations 
3 Apollo Lunar Surface EqJerimentl!l Package (.ALSKP I) 
4 Selected sample collection 
5 Portable Life Support Srl!ltem Recharge 
6 Lunar Field Geolog (S-059) 
7 Photographl!l of candidate exploration I!Iitel!l 
8 Lunar surface characteriaticl!I 
9 Lunar ennroIIIDBnt Yillibill tr 

10 Landed LM location 
11 Selenodetic Reference Point Update ' 
12 Solar Wind Composition (5-000) 
13 Lunar multispectral pbotograJilT (5-158) 
14 SlIrYElTor III inyestigation (SECONDARY OBJECTIVE) 

Photographic Coverage (SECONDARY OBJECTIVE) 
Television Coverage (SICONDJRI OBJECTIVE) 

III. APPROVED EIPERD!ENTS 
The follovi.ng are thti experimentl!l performed during the misl!lion: 

1.. 5-031 Passive Seilllllic EqJen-nt (llSEP I) . 
B. 5-034 Lunar Surface Magnetcaeter Eqleriment (J.LSEP I) 
c. 5-035 Solar Wind Spectraueter Eqleriment (J.LSEP I) 
D. 5-036 Suprathermal Ion Detector Eqleriment (J.LSEP I) 
E. 5-058 Cold Cathode Ion Ga~e Experiment (J.LSEP I) 
F. 14-515 Lunar Duat Detector lJ.LSEP I) 
G. 5-059 Lunar Fiald Geolog 
H. 5-000 Solar Wind CODlpOsitiOll 
I. 5-158 Lunar Multil!lp6ctral Pbotography 
J. T-029 Pilot Describing Function 

IV. SIIIURI 

1. It il!l cODl!lidered that accompliabaent of (I) qualif)' 1.pollo 12 u 
a IlUCcess. The accaaplill1Dent of the Detailed ObjectiYel!l and Experi­
.antl!l identified in (II) and (III) further enhanced the scientific ad 
technological return of this mil!laion. 
2. Other major actiYities not liI!Ited as Detailed Objecti'l9l!1 or 
Experimentl!l: 
• Color TV in CSM 
• TraDI!Iferto a non-free return (bJbrid) trajectol'7 
• 5-IVBJ.PS eY&lliYe m&neUYer, 
• Deorbi t of 1M ascent stege 
3. ill detailed objectiyes were 100% accallplil!lhed except: 
• J.LSEp I experimentl!l 5-036 (SIDE) and 5-058 (CCIG): The high yoltage 
iI!I scheduled to be turned' on after lunar noon. 
• TeleYil!lion coyerage .of the l-r surface actiYities utillziJl« the 
color TV on the lunar /lUrface wu not accanpllahed because of a .al­
flmction of the TV camera. Tht. _ra iI!I beiJl« returned for ~iI!I. 



25 NOVEMBER 1969 TABLE 2 

APOLLO 12 ACHIEVEMENTS 

o SECOND MANNED LUNAR LANDING MISSION AND. RETURN 

o SEVENTH SUCCESSFUL SATURN V ON~TlME LAUNCH 

o FIRST USE OF THE S-IVB STAGE TO PERFORM AN EVASIVE MANEUVER 

o FIRST USE OF A HYBRID TRAJECTORY 

o LARGEST PAYLOAD PLACED IN LUNAR ORBIT 

o FIRST DEMONSTRATION OF A POINT LANDING.CAPABILITY 

o FIRST USE OF TWO LUNAR SURFACE EVA PERIODS (ABOUT 4 HOURS EACH) 

o FIRST ALSEP DEPLOYED ON THE MOON 

o FIRST DEPLOYMENT OF THE ERECTABLE S-BAND ANTENNA 

o FIRST RECHARGE OF THE PORTABLE LIFE SUPPORT SYSTEM 

o FIRST USE OF GEOLOGISTS TO PLAN A LUNAR SURFACE TRAVERSE IN REAL-TIME 

o FIRST DOCUMENTED SAMPLES RETURNED TO EARTH 

o FIRST DOUBLE CORE-TUBE SAMPLE TAKEN 

o FIRST RETURN OF SAMPLES FROM A PRIOR LUNAR LANDED VEHICLE (SURVEYOR III) 

o LONGEST DISTANCE TRAVERSED ON THE LUNAR SURFACE 

o LARGEST PAYLOAD EVER RETURNED FROM THE LUNAR SURFACE 

o FIRST MULTISPECTRAL PHOTOGRAPHY FROM LUNAR ORBIT 

o LONGEST LUNAR MISSION TO DATE 



• 

2~ November 1969 APOLLO 12 TABLE 3 

POWERED FLIGHT OF EVENTS 

~ 

. 

*PLANNED (GET) ACTUAL (GET) 
EVENT HR:MIN:SEC HR:MIN:SEC 

Range Zero (11:22:00;0 EST Noy-ember 00:00:00:0 00:00:00.0 

14) 

Liftoff Signal (TB-l) 00:00:00.6 00:00:00.6 

Pitch and Roll Start 00:00:12.5 00:00:12.5-

Roll Complete 00:00:30.5 00:00:30.5 

S - IC Center Engine Cutoff (TB-2) 00:02:15.3 00:02:15.2 

Begin Tilt Arrest 00;02;3.8.5 00;02;41.5 

S-IC Outboard Engine Cutoff (TB - 3) 00:02:42.5 00:02:41.7 

S-'IC/S-II Separation 00:02;43.2 00:02:42.4 

S-II Ignition (Engine Start 00;02:43.9 00:02;4$.1 
Command) 

S-II Second Plane Separation 00;03:13.2 00;03:12.4 

Launch Escape Tower Jettison 00:03:18.6 00;03:17.9 
. 

S- II Center Engine Cutoff 00;07;41.5 00;07;40.7 

S-II Outboard Engine Cutoff (TB-4) 00:09:11.0 00:09:12.3 

S-II/S-IVB Separation 00:09:11.9 00:09:13.2 

S- IVB Ignition 00:09:13.0 00;09:14.3 

s~ lVB Cutoff (TB- 5) 00:11:29.9 00:11:33.9 

Earth Parking Orbit Insertion 00:11:39.9 
. 00:11:43.9 

Begin Restart .Prepara tions (TB-6) 02:37:42.0 02:37:43.9 

Second S-lVB 19ni tion 02:47:20.2 02:47:22.6 

Second S- IVB Cutoff (TB-7) 02:53:05.0 02:52:03.8 

Trans1unar Injection 02:53:15.0 02:53:13.8 

*Pre1aunch planned times are based on MSFC Launch Vehicle 
Operational Trajectory 

· 

· 

· 
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25 November 1969 TABLE 4 

APOLLO 12 
MISSION sEQUENCE OF EVENTS 

EVENT 

Range Zero (11:22:00 EST, November 14) 
Earth Parking Orbit Insertion 
Second S-IVB Ignition 
Trans lunar Injection 
CSM/S-IVB Separation, SLA Panel Jettison 
CSM/LM Docking Complete 
Spacecraft Ejection from S-IVB 
S-IVB APS Evasive Mineuver 
S-IVB Slingshot Mineuver 
Midcourse Correction -1 
Midcourse Correction -2 (Hybrid Transfer) 
~lidcourse Correction -3 
Midcourse Correction -4 
LOI-1 (Lunar Orbit Insertion) Ignition 
LOI-2 Ignition 
LM Undocking from CSM 
CSM Separation Mineuver 
LM Descent Orbit Insertion 
Powered Descent Initiation 
Lunar Landing 
Begin First Extravehicular Activity (EVA-I) 
Terminate EVA-1 
CSM Plane. Change (LOPC-1) 
Begin EVA-2 
Terminate EVA-2 
LM Liftoff 
Coe11iptic Sequence Initiation Maneuver 
Constant Differential Height Maneuver 
Terminal Phase Initiation Maneuver 
LM/ CSM Docking 
Uvl Jettison 
CSM Separation Maneuver 
Ascent Stage Deorbit Mineuver 
Ascent Stage Lunar Impact 
CSM Plane Change (LOPC-2) 
Transearth Injection Ignition 
Midcourse Correction -5 
Midcourse Correction -6 
Midcourse Correction -7 
CM/SM Separation 
Entry Interface (400,000 feet) 

. Landing 

*PLANNED (GET) 
HR:MIN:SEC 

00:00:00 
00:11:40 
02:47:20 
02:53:15 
03:12:00 
03:22:00 
04:07:20 
04:25:00 
04:34:25 
11:53:05 
30:52:44 
61:31:14 
78:31:14 
83:25:18 
87:44:10 

107:54:22 
108:24:22 
109:23:00 
110:19:58 
110:31:18 
114 :40:00 

·117:47:00 
119:47:02 
133:15:00 
137:52:00 
142:08:28 
142:58:05 
143:56:28 
144:36:25 
145:40:00 
147:57:00 
148:02:09 
149:24:41 
149:52:51 
159:01:46 
172:21:15 
187:23:24 
222:21:48 
241:21:48 
244:06:48 
244:21:48 
244:35:23 

ACTUAL (GET) 
HR:MIN:SEC 

00:00:00 
00:11:44 
02:47:.23 
02: 53: 14 
03:18: 19 
03:26:58 
04:13:42 

* 04: 27:--
04:36:19 
Not Performed 
30:52:44 
Not Performed 
Not Performed 
83:25:23 
87:48:47 

107:54: 03 
108:24:42 
109:23: 39 
110: 20: 38· 
110:32: 35 
115:10: 35 
119:06:38 
119:47:13 
131:32:45 
135:22:00 
142:03:47 
i43:01:51 
144:00:02 
144:36:29 
145:36:22 
147:59:30 
148:04:30 
149:28:14 
149:55:17 
159:04:45 
172:27:16 
188:27:14 
Not Performed 
241 :21 :57 
244:07:21 
244:22: 19 
244:36: 24 

*Prelaunch planned times are based on MSFC Launch Vehicle Operational 
Trajectory and MSC Spacecraft Operational Trajectory 

**This time is approximate. MSFC does not have actual times. NASA-MSC 

MSC 5133-70 


