




















































Apollo 7 Timeline

E v e n t

G E T

( h h h :m m :s s )

G M T

T im e

G M T

D a te

C ountdow n sta rte d  a t T-101 hours. -101:00:00 19:00:00 06 Oct 1968

Scheduled 6 -h o u r ho ld  a t T-72 hours. -072:00:00 00:00:00 08 Oct 1968

C ountdow n resum ed  a t T-72 hours. -072:00:00 06:00:00 08 Oct 68

Scheduled 3 -hour ho ld  a t T-33 hours. -033:00:00 21:00:00 09 Oct 1968

C ountdow n resu m ed  a t T-33 hours. -033:00:00 00:00:00 10 Oct 1968

T erm inal coun tdow n  started . -018:00:00 14:30:00 10 Oct 1968

Scheduled 6 -h o u r ho ld  a t T-6 hours. -006:00:00 03:00:00 11 Oct 1968

T erm inal countdow n sta rted . -006:00:00 09:00:00 11 Oct 1968

Crew ingress. -002:27 12:35 11 Oct 1968

U nscheduled  2 -m in u te  45-second  ho ld  to  com plete p ropellan t chilldow n. -000:06:15 14:53:45 11 Oct 1968

C ountdow n resu m ed  at T-6 m inu tes 15 seconds. -000:06:15 14:56:30 11 Oct 1968

G uidance reference release. -000:00:04.972 15:02:40 11 O ct 1968

S-IB eng ine  s ta r t  com m and . -000:00:02.988 15:02:42 11 O ct 1968

Range zero. 000:00:00.00 15:02:45 11 Oct 1968

All ho lddow n  a rm s  released  (1st m o tion ) (1.21 g). 000:00:00.17 15:02:45 11 Oct 1968

Liftoff (um bilical d isconnected). 000:00:00.36 15:02:45 11 Oct 1968

Pitch a n d  roll m aneuver sta rted . 000:00:10.31 15:02:55 11 Oct 1968

Roll m an eu v er ended. 000:00:38.46 15:03:23 11 Oct 1968

M ach 1 achieved. 000:01:02.15 15:03:47 11 Oct 1968

M axim um  b en d in g  m o m en t achieved (7,546,000 lbf-in). 000:01:13.1 15:03:58 11 Oct 1968

M axim um  dynam ic  p ressure  (665.60 lb /ft2). 000:01:15.5 15:04:00 11 Oct 1968

Pitch m aneuver ended . 000:02:14.26 15:04:59 11 Oct 1968

S-IB m ax im u m  to ta l in ertia l acceleration (4.28 g). 000:02:20.10 15:05:05 11 Oct 1968

S-IB cen ter eng ine cutoff. 000:02:20.65 15:05:05 11 Oct 1968

S-IB o u tb o ard  eng ine cutoff. 000:02:24.32 15:05:09 11 Oct 1968

S-IB m ax im u m  E arth -fixed  velocity. 000:02:24.6 15:05:09 11 Oct 1968

S-IB/S-IVB separa tion  com m and . 000:02:25.59 15:05:10 11 Oct 1968

S-IVB engine  ign ition  com m and . 000:02:26.97 15:05:12 11 Oct 1968

S-IVB ullage case je ttisoned . 000:02:37.58 15:05:22 11 Oct 1968

L aunch escape tow er je ttisoned . 000:02:46.54 15:05:31 11 Oct 1968

Iterative gu idance  m ode  initiated . 000:02:49.76 15:04:54 11 O ct 1968

S-IB apex. 000:04:19.4 15:06:54 11 Oct 1968

S-IB im p ac t in  th e  A tlantic Ocean (theoretical). 000:09:20.2 15:12:05 11 Oct 1968

S-IVB engine  cutoff. 000:10:16.76 15:13:01 11 Oct 1968

S-IVB m ax im u m  to ta l in ertia l acceleration (2.55 g). 000:10:16.9 15:12:45 11 Oct 1968

S-IVB safing ex perim en t— S tart 1st LH2 tan k  vent. 000 : 10:1737 15:13:02 11 Oct 1968

S-IVB safing ex p erim en t— Tank passiv ization  valve open. 000:10:17.56 15:13:02 11 Oct 1968

S-IVB m ax im u m  E arth -fixed  velocity. 000:10:19.3 15:12:54 11 Oct 1968

E arth  o rb it insertion . 000:10:26.76 15:13:11 11 Oct 1968

O rbital navigation  started . 000:10:32.2 15:13:17 11 Oct 1968

S-IVB safing  ex perim en t— S tart LOX tan k  vent. 000:10:47.17 15:13:32 11 Oct 1968

S-IVB safing ex perim en t— E nd LOX ta n k  vent. 000:11:17.17 15:14:02 11 Oct 1968

S-IVB safing ex perim en t— E nd 1st LH2 ta n k  vent (approx im ate due  to d a ta  d ropout). 000:31:17:36 15:34:02 11 Oct 1968

S-IVB safing ex p erim en t— S tart 2 n d  LH2 ta n k  vent. 000:54:06.95 15:56:52 11 Oct 1968

S-IVB safing ex perim en t— E n d  2 n d  LH2 ta n k  vent. 000:59:06.95 16:01:52 11 Oct 1968

Start o f  tw o-m inu te  pow er failure in  M ission  Control C enter sta rted . No loss o f com m unications. 001:18:34 16:21:19 11 Oct 1968

S-IVB safing ex perim en t— LOX d u m p  started . 001:34:28.96 16:37:14 11 Oct 1968

S-IVB safing ex p erim en t— LOX ta n k  non-propulsive vent valve open  (u n til e n d  o f  m ission). 001:34:38.95 16:37:24 11 Oct 1968

S-IVB safing ex perim en t— S tart 3 rd  LH2 ta n k  vent. 001:34:42.95 16:37:28 11 Oct 1968

S-IVB safing ex perim en t— S tart 1st cold helium  dum p. 001:42:28.95 16:45:14 11 Oct 1968

S-IVB safing ex perim en t— E n d  3rd  LH2 ta n k  vent. 001:44:42.95 16:47:28 11 Oct 1968
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Apollo 7 Timeline

Event
GET

(hhh:mm:ss)
GMT
Time

GMT
Date

Sextant track in g  o f  S-IVB started . 052:10 19:12 13 Oct 1968

Sextant track in g  o f  S-IVB e n d ed  a t 320 n  m i. 053:20 20:22 13 Oct 1968

R endezvous ra d a r tran sp o n d e r test. 061:00 04:02 14 Oct 1968

R endezvous ra d a r tran sp o n d e r test. 071:40 14:42 14 Oct 1968

1st television tran sm iss io n  started . 071:43 14:45 14 Oct 1968

1st television tran sm iss io n  ended. 071:50 14:52 14 Oct 1968

3rd  SPS ign ition  (to  p osition  an d  size orbita l ellipse). 075:48:00.27 18:50:45 14 Oct 1968

3rd  SPS cutoff. 075:48:09.37 18:50:54 14 Oct 1968

R endezvous ra d a r tran sp o n d e r test. 076:27 19:29 14 Oct 1968

R adia to r d eg rada tion  tes t started . 092:37:00 11:39:45 15 Oct 1968

2 n d  television tran sm iss io n  started . 095:25 14:27 15 Oct 1968

2 n d  television tran sm iss io n  ended. 095:36 14:38 15 Oct 1968

R adia to r surface coating  deg rad a tio n  tes t ended. 097:00 16:02 15 Oct 1968

H ydrogen stra tifica tion  test. 098:11 17:13 15 Oct 1968

E xperim ent S005 photography. 098:40 17:42 15 Oct 1968

E xperim ent S006 photography. 099:10 18:12 15 Oct 1968

W indow  photography. 101:10 20:12 15 Oct 1968

3rd  television tran sm iss io n  started . 119:08 14:10 16 Oct 1968

3rd  television tran sm iss io n  ended. 119:18 14:20 16 Oct 1968

4 th  SPS ign ition  (m in im u m  im pulse  b u rn ). 120:43:00.44 15:45:45 16 Oct 1968

4 th  SPS cutoff. 120:43:00.92 15:45:45 16 Oct 1968

S tar/horizon  sightings. 124:00 19:02 16 Oct 1968

Oxygen stra tifica tion  test. 131:52 02:54 16 Oct 1968

4 th  television tran sm iss io n  started . 141:11 12:13 17 Oct 1968

4 th  television tran sm iss io n  ended . . 141:27 12:29 17 Oct 1968

L unar la n d m a rk  s ta r sightings. 147:00 18:02 17 Oct 1968

S-IVB im p ac t (theoretical). 162:27:15 09:30:00 18 Oct 1968

5 th  SPS ign ition  (to  position  a n d  size orb ita l ellipse). 165:00:00.42 12:02:45 18 Oct 1968

5 th  SPS cutoff. 165:01:07.37 12:03:52 18 Oct 1968

Passive th e rm a l contro l test sta rted . 167:00 14:02 18 Oct 1968

Passive th e rm a l contro l test ended. 167:50 14:52 18 Oct 1968

Service p ropulsion  cold so ak  tes t started . 168:00 15:02 18 Oct 1968

Service p ropulsion  cold so ak  tes t ended. 171:10 18:12 18 Oct 1968

5 th  television transm ission . 189:04 12:06 19 Oct 1968

M orse code em ergency  key ing  test started . 190:36:06 13:38:51 19 Oct 1968

M orse code em ergency  keying tes t ended . 190:43:01 13:45:46 19 Oct 1968

Oxygen stra tifica tion  test. 198:27:00 21:29:45 19 Oct 1968

6 th  SPS ignition  (m in im u m  im pulse  b u rn ). 210:07:59.99 09:10:45 20 Oct 1968

6 th  SPS cutoff. 210:08:00.49 09:10:45 20 Oct 1968

Passive th e rm a l control tes t (p itch  procedure) started . 212:00 11:02 20 Oct 1968

Passive th e rm a l con tro l tes t ended. 212:50 11:52 20 Oct 1968

6 th  television transm ission . 213:10 12:12 20 Oct 1968

S tar/horizon  sightings. 213:30 12:32 20 Oct 1968

H ydrogen stratification  test. 227:12 02:14 21 Oct 1968

O ptics deg rad a tio n  tes t started . 228:30 03:32 21 Oct 1968

Solar Particle A lert N etw ork Facility a t C arnarvon  rep o rted  class IB so lar flare. 231:08 06:10 21 Oct 1968

7 th  television tran sm iss io n  started . 236:18 11:20 21 Oct 1968

7 th  television tran sm issio n  ended. 236:29 11:31 21 Oct 1968

7 th  SPS ign ition  (tim e  anom aly  ad jus t for deorb it b u rn ) . 239:06:11.97 14:08:57 21 Oct 1968

7 th  SPS cutoff. 239:06:19.67 14:09:04 21 Oct 1968

W indow  photography. 242:30 17:32 21 Oct 1968
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After inflight systems checks, it was determined that liquid 
oxygen venting through the J-2 engine had increased the 
apogee by 6.4 n mi, a condition that was only 0.7 n mi 
greater than predicted.

The 317.72-second translunar injection maneuver (second 
S-IVB firing) was performed at 002:50:37.79. The S-IVB 
engine shut down at 002:55:55.51 and translunar injection 
occurred ten seconds later, at a velocity of 35,504.41 ft/sec, 
after 1.5 Earth revolutions lasting 2 hours 44 minutes 
30.53 seconds.

Translunar Phase

The spacecraft was separated from the S-IVB at 003:20:59.3 
by a small maneuver of the service module reaction con-
trol system, and the high-gain antenna was deployed (later 
used for the first time at 006:33:04). After spacecraft turn-
around, the crew observed and photographed the S-IVB 
and practiced station-keeping. At 003:40:01, a 1.1 ft/sec 
maneuver was performed using the service module reac-
tion control system to increase the distance between the 
spacecraft and the S-IVB. The distance did not increase as 
rapidly as desired, and a second, 7.7 ft/sec maneuver was 
performed at 004:45:01.

View of Saturn V stage following separation from the 
CSM (NASA AS08-16-2583).

One objective of the mission was to place the S-IVB into 
solar orbit. The “slingshot” maneuver required to accom-

plish this objective included a continuous LH2 vent, a LOX 
dump, and an auxiliary propulsion system ullage burn. At 
004:55:56.02, the LH2 vent valve was opened, and the 
remaining liquid oxygen and the auxiliary propulsion sys-
tem propellant in the S-IVB were used to change the tra-
jectory of the S-IVB stage. The liquid oxygen was expelled 
through the J-2 engine starting at 005:07:55.82 and ended 
five minutes later.

CMP Jim Lovell navigates during the first trip to the 
Moon (NASA S69-35097).

The auxiliary propulsion motors were fired from 
005:25:55.85 to depletion at 005:38:34.00. The resulting 
velocity increment targeted the S-IVB to go past the trail-
ing edge of the Moon. The closest approach of the S-IVB 
to the Moon was 682 n mi at 069:58:55.2. The point of 
closest approach was latitude 19.2 north by longitude 88.0 
east. The trajectory after passing from the lunar sphere of 
influence resulted in a solar orbit with a semi-major axis 
of 77.130 million n mi, an aphelion and perihelion of 
79.770 million by 74.490 million n mi, an inclination of 
23.47°, and a period of 340.8 days.

The translunar injection maneuver was so accurate that 
only one small midcourse correction would have been 
sufficient to achieve the desired lunar orbit insertion alti-
tude of 65 n mi. However, the second of the 2 maneuvers 
that separated the spacecraft from the S-IVB altered the 
trajectory so that a 2.4-second midcourse correction of
20.4 ft/sec at 010:59:59.2 was required to achieve the 
desired trajectory.1 For this midcourse correction, the serv-
ice propulsion system was used to reduce the altitude of 
closest approach to the Moon from 458.1 to 66.3 n mi. An 
additional 11.9-second midcourse correction of only
1.4 ft/sec was performed at 060:59:55.9 to refine the lunar 
insertion conditions further.

1 The maneuver at 010:59:59.2 was targeted for a velocity change of 24.8 ft/sec. Only 20.4 ft/sec was achieved because thrust was less than expected. The firing time of 2.4 seconds 
was correct for the constants loaded into the computer, but was approximately 0.4 second too short for the actual engine performance.
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Event  
Duration  

(deg E) 

160.41 

367.85 

156.69 
25,567.06 0.0006





Apollo 8 Timeline

Event
GET

(hhh:mm:ss)
GMT
Time

GMT
Date

Terminal countdown started. -028:00:00 01:51:00 20 Dec 1968
Scheduled 6-hour hold at T-9 hours. -009:00:00 20:51:00 20 Dec 1968
Countdown resumed at T-9 hours. -009:00:00 02:51:00 21 Dec 1968
Scheduled 1-hour hold at T-3 hours 30 minutes. -003:30:00 08:21:00 21 Dec 1968
Countdown resumed at T-3 hours 30 minutes. -003:30:00 09:21:00 21 Dec 1968
Crew ingress. -002:53 09:58 21 Dec 1968
Guidance reference release. -000:00:16.970 12:50:43 21 Dec 1968
S-IC engine start command. -000:00:08.89 12:50:51 21 Dec 1968
S-1C engine ignition (#5). -000:00:06.585 12:50:53 21 Dec 1968
All S-IC engines thrust OK. -000:00:01.387 12:50:58 21 Dec 1968
Range zero. 000:00:00.00 12:51:00 21 Dec 1968
All holddown arms released. 000:00:00.27 12:51:00 21 Dec 1968
1st motion (1.16 g). 000:00:00.33 12:51:00 21 Dec 1968
Liftoff (umbilical disconnected). 000:00:00.67 12:51:00 21 Dec 1968
Tower clearance yaw maneuver started. 000:00:01.76 12:51:01 21 Dec 1968
Yaw maneuver ended. 000:00:09.72 12:51:09 21 Dec 1968
Pitch and roll maneuver started. 000:00:12.11 12:51:12 21 Dec 1968
Roll maneuver ended. 000:00:31.52 12:51:31 21 Dec 1968
Mach 1 achieved. 000:01:01.45 12:52:01 21 Dec 1968
Maximum bending moment achieved (60,000,000 lbf-in). 000:01:14.7 12:52:14 21 Dec 1968
Maximum dynamic pressure (776.938 lb/ft2). 000:01:18.9 12:52:18 21 Dec 1968
S-IC center engine cutoff command. 000:02:05.93 12:53:05 21 Dec 1968
Pitch maneuver ended. 000:02:25.50 12:53:25 21 Dec 1968
S-IC outboard engine cutoff. 000:02:33.82 12:53:33 21 Dec 1968
S-IC maximum total inertial acceleration (3.96 g). 000:02:33.92 12:53:33 21 Dec 1968
S-IC maximum Earth-fixed velocity; S-IC/S-II separation command. 000:02:34.47 12:53:34 21 Dec 1968
S-II engine start command. 000:02:35.19 12:53:35 21 Dec 1968
S-II ignition. 000:02:36.19 12:53:36 21 Dec 1968
S-II aft interstage jettisoned. 000:03:04.47 12:54:04 21 Dec 1968
Launch escape tower jettisoned. 000:03:08.6 12:54:08 21 Dec 1968
Iterative guidance mode initiated. 000:03:16.22 12:54:16 21 Dec 1968
S-IC apex. 000:04:26.54 12:55:26 21 Dec 1968
S-II engine cutoff. 000:08:44.04 12:59:44 21 Dec 1968
S-II maximum total inertial acceleration (1.86 g). 000:08:44.14 12:59:44 21 Dec 1968
S-II maximum Earth-fixed velocity; S-II/S-IVB separation command. 000:08:44.90 12:59:44 21 Dec 1968
S-IVB 1st burn start command. 000:08:45.00 12:59:45 21 Dec 1968
S-IVB 1st burn ignition. 000:08:48.29 12:59:48 21 Dec 1968
S-IVB ullage case jettisoned. 000:08:56.8 12:59:56 21 Dec 1968
S-IC impact (theoretical). 000:09:00.41 13:00:00 21 Dec 1968
S-II apex. 000:09:20.34 13:00:20 21 Dec 1968
S-IVB 1st burn cutoff. 000:11:24.98 13:02:25 21 Dec 1968
S-IVB 1st burn maximum total inertial acceleration (0.72 g). 000:11:25.08 13:02:25 21 Dec 1968
S-IVB 1st burn maximum Earth-fixed velocity. 000:11:25.50 13:02:25 21 Dec 1968
Earth orbit insertion. 000:11:34.98 13:02:35 21 Dec 1968
Maneuver to local horizontal attitude started. 000:11:45.19 13:02:45 21 Dec 1968
Orbital navigation started. 000:13:05.19 13:04:05 21 Dec 1968
S-II impact (theoretical). 000:19:25.106 13:10:25 21 Dec 1968
Optics cover jettisoned. 000:42:05 13:33:05 21 Dec 1968
All spacecraft systems approved for translunar injection. 001:56:00 14:47:00 21 Dec 1968
CAPCOM (Collins); “All right, Apollo 8. You are go for TLI.” 002:27:22 15:18:22 21 Dec 1968
S-IVB 2nd burn restart preparation. 002:40:59.54 15:31:59 21 Dec 1968
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Event
GET

(hhh:mm:ss)
GMT
Time

GMT
Date

Equigravisphere. 055:38 20:29 23 Dec 1968
Midcourse correction ignition. 060:59:55.9 01:50:55 24 Dec 1968
Midcourse correction cutoff. 061:00:07.8 01:51:0 7 24 Dec 1968
CAPCOM: “Apollo 8, this is Houston. At 68:04, you are go for LOI.” 068:04:07 08:55:07 24 Dec 1968
Lunar orbit insertion ignition. 069:08:20.4 09:59:20 24 Dec 1968
CAPCOM: “Apollo 8, Houston. One minute to LOS. All systems go.” 068:57:06 09:48:00 24 Dec 1968
CAPCOM: “Safe journey, guys.” 068:57:19 09:48:19 24 Dec 1968
LMP (Anders): “Thanks a lot, troops.” 068:57:24 09:48:24 24 Dec 1968
CMP (Lovell): “We’ll see you on the other side.” 068:57:26 09:48:26 24 Dec 1968
CAPCOM: “Apollo 8,10 seconds to go. You’re go all the way” 068:57:54 09:48:54 24 Dec 1968
CDR (Borman): “Roger.” 068:58:00 09:49:00 24 Dec 1968
CAPCOM: “Apollo 8, Houston. Over.” 069:33:44 10:24:44 24 Dec 1968
CMP: “Go ahead, Houston. This is Apollo 8. Burn complete...” 069:33:52 10:24:52 24 Dec 1968
CAPCOM: “Apollo 8, this is Houston. Roger...good to hear your voice.” 069:34:07 10:25:07 24 Dec 1968
Lunar orbit insertion cutoff. 069:12:27.3 10:03:27 24 Dec 1968
S-IVB closest approach to lunar surface. 069:58:55.2 10:49:55 24 Dec 1968
Control point sightings. 071:00 11:51 24 Dec 1968
16 mm camera photography started. 071:10 12:01 24 Dec 1968
3rd television transmission started. 071:40:52 12:31:52 24 Dec 1968
3rd television transmission ended. 071:52:52 12:43:52 24 Dec 1968
Pseudo-landing site sightings. 071:55 12:46 24 Dec 1968
16 mm photography stopped. 072:20 13:11 24 Dec 1968
Lunar orbit circularization ignition. 073:35:06.6 14:26:06 24 Dec 1968
Lunar orbit circularization cutoff. 073:35:16.2 14:26:16 24 Dec 1968
Training photography. 074:00 14:51 24 Dec 1968
CSM landmark tracking and photography. 074:15 15:06 24 Dec 1968
Stereo photography started. 075:20 16:11 24 Dec 1968
Stereo photography ended. 076:00 16:51 24 Dec 1968
Landmark lighting evaluation. 076:15 17:06 24 Dec 1968
Control point sightings. 079:20 20:11 24 Dec 1968
Control point sightings. 077:20 18:11 24 Dec 1968
Pseudo-landing site sightings. 078:00 18:51 24 Dec 1968
Pseudo-landing site sightings. 080:00 20:51 24 Dec 1968
Control point sightings. 081:20 22:11 24 Dec 1968
Pseudo-landing site sightings. 082:00 22:51 24 Dec 1968
4th television transmission started. 085:43:03 02:34:03 25 Dec 1968
LMP: “We are now approaching the lunar sunrise, and for all the people back on Earth,

the crew of Apollo 8 has a message that we would like to send to you. In the beginning
(reading from the Bible)...” 086:06:56 02:57:56 25 Dec 1968

CMP: “And God called the light ‘Day’...” 086:07:29 02:58:29 25 Dec 1968
CDR: “And from the crew of Apollo 8, we close with good night, good luck, a Merry Christmas,

and God bless all of you, all of you on the good Earth.” 086:08:36 02:59:36 25 Dec 1968
4th television transmission ended. 086:09:46 03:00:46 25 Dec 1968
Maneuver to transearth injection attitude. 087:15 04:06 25 Dec 1968
CAPCOM: “Okay, Apollo 8...you have a go for TEL” 088:03:36 04:54:36 25 Dec 1968
Transearth injection ignition (SPS). 089:19:16.6 06:10:16 25 Dec 1968
Transearth injection cutoff. 089:22:40.3 06:13:40 25 Dec 1968
Two-way communication phaselock established, but no voice or telemetry. 089:28:47 06:19:47 25 Dec 1968
Two-way voice synchronization established. 089:33:28 06:24:28 25 Dec 1968
CMP: “Houston, Apollo 8, over.” 089:34:16 06:25:16 25 Dec 1968
CAPCOM: “Hello, Apollo 8. Loud and clear.” 089:34:19 06:25:19 25 Dec 1968
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(USAF), Conrad, Gordon, and Bean. The support crew 
were Major Jack Robert Lousma (USMC), Lt. Commander 
Edgar Dean Mitchell (USN/Sc.D.), and Worden. The flight 
directors were Eugene F. Kranz (first shift), Gerald D. 
Griffin (second shift), and M.R “Pete” Frank (third shift).

The Apollo 9 launch vehicle was a Saturn V, designated 
SA-504. The mission also carried the designation Eastern 
Test Range #9025. The CSM was designated CSM-104 and 
had the call-sign “Gumdrop,” derived from the appearance 
of the command module when it was transported on 
Earth. During shipment, it was covered in blue wrappings 
that gave it the appearance of a wrapped gumdrop. The 
lunar module was designated LM-3 and had the call-sign 
“Spider,” derived from its arachnid-like configuration.

Launch Preparations

The launch was originally scheduled for 28 February 1969, 
and the terminal countdown had actually begun for that 
launch at 03:00:00 GMT on 27 February at T-28 hours. 
However, one-half hour into the scheduled 3-hour hold at 
T-16 hours, the countdown was recycled to T-42 hours to 
allow the crew to recover from a mild viral respiratory ill-
ness. The count was picked up at 1 :30:00 GMT on 
1 March.

A low-pressure disturbance southwest of Cape Kennedy in 
the Gulf of Mexico was the principal cause of overcast 
conditions. At launch time, stratocumulus clouds covered 
70 percent of the sky (base 3,500 feet) and altostratus 
clouds covered 100 percent (base 9,000 feet); the tempera
ture was 67.3° F; the relative humidity was 61 percent; and 
the barometric pressure was 14.642 lb/in2. The winds, as 
measured by the anemometer on the light pole 60.0 feet 
above ground at the launch site, measured 13.4 knots at 
160° from true north.

Ascent Phase

Apollo 9 was launched from Kennedy Space Center Launch 
Complex 39, Pad A, at a Range Zero time of 16:00:00 
GMT (11:00:00 a.m. EST) on 3 March 1969. The planned 
launch window for Apollo 9 extended to 19:15:00 GMT.

Between 000:00:13.3 and 000:00:33.0, the vehicle rolled 
from a launch pad azimuth of 90° to a flight azimuth of 
72°. The S-IC engine shut down at 000:02:42.76, followed 
by S-IC/S-II separation and S-II engine ignition. The S-II 
engine shut down at 000:08:56.22, followed by separation 
from the S-IVB, which ignited at 000:09:00.82. The first 
S-IVB engine cutoff occurred at 000:11:04.66, with devia

tions from the planned trajectory of +2.86 ft/sec in velocity 
and -0.17 n mi in altitude.

Apollo 9, the first piloted flight with a lunar module, 
lifts off from Kennedy Space Center Pad 39A to test the 
LM in Earth orbit (NASA S1969-25863).

The S-IC stage impacted at 000:08:56.44 in the Atlantic 
Ocean at latitude 30.183° north and longitude 74.238° 
west, 346.64 n mi from the launch site. The S-II stage 
impacted at 000:20:25.35 in the Atlantic Ocean at latitude 
31.462° north and longitude 34.041° west, 2,413.2 n mi 
from the launch site.

The maximum wind conditions encountered during ascent 
were 148.1 knots at 264° from true north at 38,480 feet, 
and a maximum wind shear of 0.0254 sec-1 at 48,160 feet.

Parking orbit conditions at insertion, 000:11:14.65 (S-IVB 
cutoff plus 10 seconds to account for engine tailoff and 
other transient effects), showed an apogee and perigee of 
100.74 by 99.68 n mi, an inclination of 32.552°, a period 
of 88.20 minutes, and a velocity of 25,569.78 ft/sec. The 
apogee and perigee were based upon a spherical Earth with 
a radius of 3,443.934 n mi.

The international designation for the CSM upon achieving 
orbit was 1969-018A; the S-IVB was designated 1969-018B. 
After undocking, the LM ascent stage would be designated 
1969-018C and the descent stage 1969-018D.
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and LM. It was also decided to keep the lunar module 
pilot connected to the environmental control system hoses.

Alter communication checks for both vehicles, a five-minute 
television transmission was broadcast at 046:25 from inside 
the LM. The camera was trained on the instrument displays, 
other features of the LM interior, and the crew. The picture 
was good, but the sound was unsatisfactory.

The descent engine was fired for 371.51 seconds at 
49:41:34.46 with the vehicles still docked. Attitude control 
with the digital autopilot and manual throttling of the 
descent engine to full thrust were also demonstrated. 
Transfer back to the CM began at 050:15, and the LM was 
deactivated at 051:00. The fifth service propulsion system 
firing, 43.26 seconds in duration, occurred at 054:26:12.27 
to circularize the orbit for the LM active rendezvous. The 
resulting orbit was 131.0 by 125.9 n mi, compared to a 
desired circular orbit of 130.0 n mi, but it was considered 
acceptable for the rendezvous sequence.

Extravehicular operations were demonstrated on the fourth 
day of the mission. The plan was for the lunar module 
pilot to exit the LM, transfer to the open hatch in the CM, 
and then return. This plan was abbreviated from 2 hours 
15 minutes to 39 minutes because of several bouts of nau-
sea experienced by the lunar module pilot on the preced-
ing day and because of the many activities required for 
rendezvous preparation.

The LM was depressurized at 072:45 and the forward 
hatch opened at 072:53. The lunar module pilot began his 
egress to the forward platform at 72:59:02, feet first and 
face up, and completed egress at 073:07. He was wearing 
the extravehicular mobility unit backpack, which provided 
communications and oxygen; it also circulated water 
through the suit to keep him cool. His only connection to 
the LM was a 25-foot nylon rope to keep him from drift-
ing into space. He secured his feet in the “golden slippers,” 
the gold-painted restraints affixed to the surface outside 
the hatch, called the “front porch” by the astronauts, where 
he remained while outside the LM.

During this same period, the command module pilot, 
dependent on CSM systems for life support, depressurized 
the CM and opened the side hatch at 073:02:00. He par-
tially exited the hatch for observation, photography, and 
retrieval of thermal samples from the side of the CM. The 
samples were missing, so he retrieved the service module 
thermal samples at 073:26. The lunar module pilot 
retrieved the LM thermal samples at 073:39. Three minutes 
later, he began an abbreviated evaluation of translation and

body-attitude-control capability using the extravehicular 
transfer handrails. The initially planned hand-over-hand 
trip from the LM to the CM was not made. During this 
period, the lunar module pilot also completed 16 mm and 
70 mm photography of the command module pilot’s activ-
ities and the exterior of both spacecraft.

Schweickart on “porch” of LM during EVA activities 
(NASA AS09-19-2994).

The lunar module pilot began his ingress at 073:45 and 
completed it at 073:46:03. By 073:53, the forward hatch 
was closed and locked and the LM was repressurized. The 
CM hatch was then closed and locked at 073:49, and the 
CM was repressurized by 074:02. The second television 
transmission was made at 074:55. The commander 
returned to the CM at 075:15, followed by the lunar mod-
ule pilot at 076:55.

After the lunar module pilot came back inside, both space-
craft were repressurized, and a second and final 10-minute 
television broadcast was telecast from inside the LM. Voice 
and pictures were both good, an improvement over the 
previous day’s transmission.

On the fifth day, the lunar module pilot transferred to the 
LM at 088:05, followed by the commander at 088:55, to 
prepare for the first LM free flight and active rendezvous.
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but the CM was unable to acquire the ascent stage tracking 
light, which had failed. The constant differential height 
maneuver was performed at 096:58:15.0, using the ascent 
stage engine for the first time. The onboard solution for 
terminal phase initiation was executed at 097:57:59, creat-
ing an ascent stage orbit of about 126 by 113 n mi. Two 
small midcourse corrections were performed at 10 and 22 
minutes after terminal phase initiation. Terminal phase 
braking began at 098:30:03, followed by stationkeeping, 
formation flying, photography, and docking at 099:02:26. 
The ascent stage had been separated from the CSM for 6 
hours 22 minutes 50 seconds.

LM ascent stage following separation from descent stage, 
preparing to redock with CM (NASA AS09-21-3236).

After docking, the crew transferred back to the CSM by 
101:00. The ascent stage was jettisoned at 101:22:45.0, and 
the ascent engine fired for 362.4 seconds at 101:53:15.4 
until oxidizer depletion. The final orbit for the ascent stage 
was 3,760.9 by 126.6 n mi, with an expected orbital lifetime 
of five years; however, entry occurred on 23 October 1981.

The sixth service propulsion bum, a 1.43-second maneuver 
at 123:25:06.97, had been postponed for one revolution 
because the reaction control translation required prior to 
ignition for propellant settling was improperly programmed. 
The maneuver, originally scheduled for 121:48:00, was an 
orbit-shaping retrograde maneuver to lower the perigee so 
that the reaction control system deorbit capability would be 
enhanced in the event of a contingency.

During the final four days in orbit, the crew conducted 
Earth resources and multispectral terrain photography

experiments over the southern United States, Mexico, Brazil, 
and Africa. One objective, designated experiment S065, was 
to determine the extent to which multiband photography in 
the visible and near-infrared regions from orbit may be 
effectively applied to the Earth resources disciplines.

Thunderhead over South America as seen in nearly ver-
tical view from Apollo 9 (NASA AS09-22-3374).

The other objective was to obtain simultaneous photo-
graphs with four different film/filter combinations from 
orbit to assist in defining future multispectral photographic 
systems. The results were excellent. The quality and subject 
material exceeded that of any previous orbital mission and 
would aid in future program planning. The reasons for the 
excellent results were the amount of time available (four 
days so the crew could wait for cloud cover to pass); the 
orbital inclination of 33.6°, which permitted vertical and 
near-vertical coverage of areas never photographed before; 
sufficient reaction control propellants which allowed the 
crew to orient the spacecraft whenever necessary; the lack 
of contamination on the spacecraft windows; and the con-
tinuous assistance and evaluation of the science support 
room at the Manned Spacecraft Center.

The crew also made an inertial measurement unit align-
ment with a sighting of the planet Jupiter (the first time a 
planet had been used) and performed a number of day-
light star sightings, landmark sightings, and star sextant 
sightings. During two successive revolutions, at 192:43 and 
194:13, the crew successfully tracked the Pegasus III satel-
lite at a range of 1,000 n mi. Pegasus III had been 
launched on 30 July 1965.
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Apollo 9 CM onboard recovery ship (NASA S69-20239).

Conclusions

The following conclusions were made from an analysis of 
post-mission data:

1. The onboard rendezvous equipment and procedures in both 
spacecraft provided the required precision for rendezvous opera-
tions to be conducted during a lunar landing mission. The CSM 
computations and preparations for mirror-image maneuvers 
were completed on time by the command module pilot.

2. The functional operation of the docking process of the two space-
craft was demonstrated. However, the necessity for proper lighting 
conditions for the docking alignment aids was illustrated.

3. The performance of all systems in the extravehicular mobility 
unit was excellent throughout the entire extravehicular opera-
tion. The results of this mission, plus satisfactory results from 
additional qualification tests of minor design changes, provided 
verification of the operation of the extravehicular mobility unit 
on the lunar surface.

4. The extent of the extravehicular activity indicated the practicali-
ty of extravehicular crew transfer in the event of a contingency. 
Cabin depressurization and normal repressurization were 
demonstrated in both spacecraft.
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5. Performance of the lunar module systems demonstrated the 
operational capability to conduct a lunar mission, except for the 
steerable antenna which was not operated, and the landing 
radar, which could not be hilly evaluated in Earth orbit. None of 
the anomalies adversely affected the mission. The concepts and 
operational functoning of the crew/spacecraft interfaces, includ-
ing procedures, provisioning, restraints, displays, and controls, 
were satisfactory for piloted lunar module functions. The inter-
faces between the two spacecraft, while both docked and 
undocked, were also verified.

6. The lunar module consumable expenditures were well within 
predicted values thus demonstrating adequate margins to per-
form the lunar mission.

7. Gas in the CM potable water supply interfered with proper food 
rehydration and therefore had some effect on food taste and 
palatability. Lunar module water was acceptable.

8. Orbital navigation of the CSM, using the yaw-control technique 
for landmark tracking, was demonstrated and reported to be 
adequate. The st ir visibility threshold of the CM scanning tele-
scope was not definitely established for the docked configura-
tion; therefore, platform orientation using the sun, the Moon, 
and planets may be required if inertial reference is inadvertendy 
lost during translunar flight.

9. Mission support, including the Manned Space Flight Network, 
adequately provided simultaneous ground control of two piloted 
spacecraft.

Apollo 9 Objectives

Spacecraft Primary Objectives

1. To demonstrate crew/space vehicle/mission support facilities 
performance during a piloted Saturn V mission with command, 
service, and lunar modules. Achieved.

2. To demonstrate lunar module/crew performance. Achieved.

3. To demonstrate performance of nominal and selected backup 
lunar orbit rendezvous mission activities, including the following:

a. Transposition, docking, and lunar module withdrawal.
Achieved.

b. Intravehicular and extravehicular crew transfer. Achieved.

c. Extravehicu ar capability. Achieved.





8. P11.10: To obtain data to verify inertial measurement unit per-
formance in the flight environment. Achieved; lunar module pri-
m ary guidance and navigation control system and command and 
service module guidance navigation control system inertial measure-
ment unit performance data were collected throughout the mission.

9. P1 1.14: To perform a primary guidance and navigation control 
system/digital autopilot controlled long-duration ascent propul-
sion burn. Achieved.

10. PI 2.2: To demonstrate an abort guidance system calibration 
and obtain abort guidance system performance data in the 
flight environment. Achieved during docked descent propulsion 
system burn and the rendezvous phasing burn.

11. P12.3: To demonstrate reaction control system translation and 
attitude control of unstaged lunar module using automatic and 
manual abort guidance system/control electric section control 
modes. Achieved.

12. P12.4 To perform an abort guidance system/control electric 
section controlled descent propulsion system burn with a heavy 
descent stage. Achieved.

13. P16.4: To demonstrate tracking of command and service mod-
ule rendezvous radar transponder at various ranges between the 
command and service module and the lunar module. Achieved.

14. P16.6: To perform a landing radar self-test. Achieved.

15. P16.19: To obtain data on rendezvous radar corona susceptibili-
ty during lunar module -X translation reaction control system 
engine firings while undocked and during -X reaction control 
system engine firings while docked. Partially Achieved. D ata 
were obtained, but the rendezvous radar failed  to lock.

16. P20.21: To demonstrate the lunar module/Manned Space Flight 
Network operational S-band communication subsystem capa-
bility. Achieved despite intermittent discrepancies.

17. P20.22: To demonstrate lunar module/command and service 
module/ Manned Space Flight Network/extravehicular activity 
operational S-band and VHF communication compatibility. 
Achieved, despite sporadic failures.

18. P20.24: To demonstrate command and service module docking 
with the S-IVB/spacecraft/lunar module adapter/lunar module. 
Achieved.

19. P20.25: To demonstrate lunar module separation and ejection 
of the command and service module/lunar module from the 
spacecraft/lunar module adapter. Achieved.

20. P20.26: To demonstrate the technique to be employed for the 
undocking of the lunar module from the command and service 
module prior to lunar descent. Achieved

21. P20.27: To perform a lunar module active rendezvous with a 
passive command and service module. Achieved

22. P20.28: To demonstrate lunar module active docking capability 
with the passive command and service module. Achieved.

23. P20.29: To perform a pyrotechnic separation of the lunar mod-
ule and command and service module in flight. Achieved.

24. P20.31: To demonstrate mission support facilities performance 
during an Earth orbital mission. Achieved.

25. P20.33: To perform procedures required to prepare for a com-
mand and service module active rendezvous with the lunar mod-
ule. Achieved the command and service modules were maintained 
in a  recovery mode during the lunar module simulated descent.

26. P20.34: To demonstrate crew capability to transfer themselves 
and equipment from the command and service module to the 
lunar module and return. Achieved; the crew was successful in 
m aking the transfer in the time allotted.

27. P20.35: To demonstrate extravehicular transfer and obtain 
extravehicular activity data. Achieved although the program  was 
modified during the mission.

Secondary Detailed Test Objectives

1. SI.26: To perform onboard navigation using the technique of 
scanning telescope landmark tracking. Achieved.

2. S13.10: To perform an unpiloted ascent propulsion burn to 
depletion. Achieved.

3. S20.32: To evaluate one-person lunar module operation capabili-
ty and obtain data on crew maneuverability, crew compartmen- 
tation, and propulsive venting. Achieved.

4. S20.37: To obtain data on descent propulsion plume effects on 
astronauts’ visibility. Achieved; the descent propulsion system did 
not affect the crew’s visibility during the two burns.

5. S20.120: To obtain data on the electromagnetic compatibility of 
the command and service module, lunar module, and portable 
life support system. Achieved the command and service module, 
lunar module, and portable life support system were electromag-
netically compatible with respect to any conducted or radiated 
electromagnetic interference.
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Apollo 9 Timeline

GET GMT GMT
Event (hhh:mm:ss) Time Date

CSM separated from S-IVB (command). 002:41:16.0 18:41:16 03 Mar 1969
Formation flying. CSM docked with LM/S-IVB. 003:01:59.3 19:01:59 03 Mar 1969
CSM/LM ejected from S-IVB. 004:08:09 20:08:09 03 Mar 1969
Maneuver to local horizontal attitude started. 004:25:05.1 20:25:05 03 Mar 1969
S-IVB 2nd burn restart preparation. 004:36:17.24 20:36:17 03 Mar 1969
S-IVB 2nd burn restart command. 004:45:47.20 20:45:47 03 Mar 1969
S-IVB 2nd burn ignition (for intermediate orbit insertion). 004:45:55.54 20:45:55 03 Mar 1969
S-IVB 2nd burn cutoff. 004:46:57.60 20:46:57 03 Mar 1969
S-IVB 2nd burn maximum total inertial acceleration (1.24 g). 004:46:57.68 20:46:57 03 Mar 1969
S-IVB 2nd burn maximum Earth-fixed velocity. 004:46:58.20 20:46:58 03 Mar 1969

S-IVB intermediate orbit insertion. 004:47:07.60 20:47:07 03 Mar 1969
Orbital navigation started. 004:47:14.2 20:47:14 03 Mar 1969
Maneuver to local horizontal attitude started. 004:47:18.6 20:47:18 03 Mar 1969
1st SPS ignition. 005:59:01.07 21:59:01 03 Mar 1969
1st SPS cutoff. 005:59:06.30 21:59:06 03 Mar 1969
Powered flight navigation started. 005:59:39.0 21:59:39 03 Mar 1969
S-IVB 3rd burn restart preparation. 005:59:40.98 21:59:41 03 Mar 1969
S-IVB 3rd burn restart command. 006:06:27.35 22:06:27 03 Mar 1969
S-IVB 3rd burn ignition (Earth escape trajectory). 006:07:19.26 22:07:19 03 Mar 1969
S-IVB 3rd burn maximum total inertial acceleration (1.69 g). 006:08:53.00 22:08:53 03 Mar 1969
S-IVB 3rd burn cutoff. 006:11:21.32 22:11:21 03 Mar 1969
S-IVB safing procedures started. 006:11:21.92 22:11:21 03 Mar 1969
S-IVB 3rd burn maximum Earth-fixed velocity. 006:11:23.50 22:11:23 03 Mar 1969
S-IVB escape orbit insertion. 006:11:31.32 22:11:31 03 Mar 1969
Orbital navigation started. 006:11:38.0 22:11:38 03 Mar 1969
Maneuver to local horizontal attitude started. 006:11:42.0 22:11:42 03 Mar 1969
S-IVB safing—LOX dump started (failed due to loss of engine pneumatic control during 3rd burn). 006:12:15.5 22:12:15 03 Mar 1969
S-IVB safing—LH2 dump started (failed due to loss of pneumatic control of engine valves). 006:24:11.3 22:24:11 03 Mar 1969
S-IVB safing—LOX NPV valve latched open to safe LOX tank. 006:24:02 22:24:02 03 Mar 1969
S-IVB safing—APS depletion firing ignition. 007:34:04.6 23:34:04 03 Mar 1969
S-IVB safing—APS depletion firing cutoff. 007:41:53 23:41:53 03 Mar 1969
2nd SPS ignition. 022:12:04.07 14:12:04 04 Mar 1969
2nd SPS cutoff. 022:13:54.36 14:13:54 04 Mar 1969
3rd SPS ignition. 025:17:39.27 17:17:39 04 Mar 1969
3rd SPS cutoff. 025:22:19.15 17:22:19 04 Mar 1969
4th SPS ignition. 028:24:41.37 20:24:41 04 Mar 1969
4th SPS cutoff. 028:25:09.24 20:25:09 04 Mar 1969
Pressure suits donned. 041:00 09:00 05 Mar 1969
LMP entered LM. 043:15 11:15 05 Mar 1969
LM transferred to internal power. 043:40 11:40 05 Mar 1969
LM systems activated. 043:45 11:45 05 Mar 1969
CDR entered LM. 044:04 12:04 05 Mar 1969
Landing gear deployed. 045:00 13:00 05 Mar 1969
Portable life support systems prepared. 045:05 13:05 05 Mar 1969
CDR requested private communication regarding LMP illness. 045:39:05 13:39:05 05 Mar 1969
CAPCOM replies that he is ready to receive CDR’s private communication. 045:51:56 13:51:56 05 Mar 1969
TV transmission. 046:28 14:28 05 Mar 1969
Self test of landing radar and rendezvous radar. 048:15 16:15 05 Mar 1969
DPS docked ignition. 049:41:34.46 17:41:34 05 Mar 1969
DPS docked cutoff. 049:47:45.97 17:47:46 05 Mar 1969
Landing radar self-test. 050:00 18:00 05 Mar 1969
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Apollo 9 Timeline

Event
GET

(hhh:mm:ss)
GMT
Time

GMT
Date

CSM/LM separation maneuver ignition. 093:02:54 13:02:54 07 Mar 1969
CSM/LM separation maneuver cutoff. 093:03:03.5 13:03:03 07 Mar 1969
LM descent propulsion phasing maneuver ignition. 093:47:35.4 13:47:35 07 Mar 1969
LM descent propulsion phasing maneuver cutoff. 093:47:54.4 13:47:54 07 Mar 1969
Landing radar self-test. 094:15 14:15 07 Mar 1969
Terminal phase initiation for abort.
Rendezvous radar on. 095:10 15:10 07 Mar 1969
LM descent propulsion insertion maneuver ignition. 095:39:08.06 15:39:08 07 Mar 1969
LM descent propulsion insertion maneuver cutoff. 095:39:30.43 15:39:30 07 Mar 1969
CAPCOM reported, “Everything looks good for staging.”
LM coelliptic sequence initiation maneuver ignition. Approximate time of LM descent

095:58:15 15:58:15 07 Mar 1969

stage jettison. 096:16:06.54 16:16:06 07 Mar 1969
LM coelliptic sequence initiation maneuver cutoff. 096:16:38.25 16:16:38 07 Mar 1969
CDR reports that LM “staging went okay.” 096:33:11 16:33:11 07 Mar 1969
LM constant differential height ignition. 096:58:15.0 16:58:15 07 Mar 1969
LM constant differential height cutoff. 096:58:17.9 16:58:17 07 Mar 1969
LM terminal phase initiation ignition. 097:57:59 17:57:59 07 Mar 1969
LM terminal phase initiation cutoff. 097:58:36.6 17:58:36 07 Mar 1969
1st RCS midcourse correction ignition. 098:25:19.66 18:25:19 07 Mar 1969
1st RCS midcourse correction cutoff. 098:25:23.57 18:25:23 07 Mar 1969
Terminal phase braking. 098:30:03 18:30:03 07 Mar 1969
Stationkeeping. 098:30:51.2 18:30:51 07 Mar 1969
Formation flying and photography. 098:40 18:40 07 Mar 1969
CSM/LM docked. 099:02:26 19:02:26 07 Mar 1969
CDR entered CM. 100:35 20:35 07 Mar 1969
LM prepared for jettison. 100:40 20:40 07 Mar 1969
LMP entered CM. 101:00 21:00 07 Mar 1969
LM ascent stage jettisoned. 101:22:45.0 21:22:45 07 Mar 1969
Post-jettison CSM separation maneuver. 101:32:44 21:32:44 07 Mar 1969
LM ascent engine depletion ignition. 101:53:15.4 21:53:15 07 Mar 1969
LM ascent engine depletion. 101:59:17.7 21:59:17 07 Mar 1969
Pressure suits removed. 102:00 22:00 07 Mar 1969
6th SPS ignition. 123:25:06.97 19:25:07 08 Mar 1969
6th SPS cutoff. 123:25:08.40 19:25:08 08 Mar 1969
Experiment S065 photography. 124:10 20:10 08 Mar 1969
CSM landmark tracking. 125:30 21:30 08 Mar 1969
CSM landmark tracking. 143:00 15:00 09 Mar 1969
Experiment S065 photography. 146:00 18:00 09 Mar 1969
Experiment S065 photography. 147:30 19:30 09 Mar 1969
Target of opportunity photography. 149:00 21:00 09 Mar 1969
Target of opportunity photography. 150:10 22:10 09 Mar 1969
7th SPS ignition. 169:39:00.36 17:39:00 10 Mar 1969
7th SPS cutoff. 169:39:25.26 17:39:25 10 Mar 1969
16 mm photography. 171:10 19:10 10 Mar 1969
Experiment S065 photography. 171:20 19:20 10 Mar 1969
Experiment S065 photography. 171:50 19:50 10 Mar 1969
Target of opportunity photography. 173:10 21:10 10 Mar 1969
Experiment S065 photography. 190:40 14:40 11 Mar 1969
Experiment S065 photography. 192:10 16:10 11 Mar 1969
Tracking of Pegasus II satellite started. 192:43 16:43 11 Mar 1969
Tracking of Pegasus II satellite ended. 192:44 16:44 11 Mar 1969
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Launch Preparations

The terminal countdown was picked up at 01:00:00 GMT 
on 17 May 1969 and proceeded with no unscheduled 
holds. The primary LOX replenish pump failed to start at 
T-8 hours due to a blown fuse in the pump motor starter 
circuit. Troubleshooting and fuse replacement delayed LOX 
loading by 50 minutes but it was completed by T-4 hours 
22 minutes. The lost time was made up during the sched-
uled 1-hour hold at T-3 hours 30 minutes.

A high pressure cell in the Atlantic Ocean off the New 
England coast caused southeasterly surface winds and 
brought moisture into the Cape Canaveral area, which con-
tributed to overcast conditions. At launch time, cumulus 
clouds covered 40 percent of the sky (base 2,200 feet), 
altocumulus covered 20 percent (base 11,000 feet), and cir-
rus covered 100 percent (base not recorded); the tempera-
ture was 80.1° F; the relative humidity was 75 percent; and 
the barometric pressure was 14.779 lb/in2. The winds, as 
measured by the anemometer on the light pole 60.0 feet 
above ground at the launch site, measured 19.0 knots at 
142° from true north.

Ascent Phase

Apollo 10 was launched from Kennedy Space Center 
Launch Complex 39, Pad B, at a Range Zero time of 
16:49:00 GMT (11:49:00 p.m. EDT) on 18 May 1969, and 
was the first piloted launch from this pad. The launch 
window extended to 21:09 GMT to take advantage of a 
sun elevation angle on the lunar surface of 11°.

Between 000:00:13.05 and 000:00:32.3, the vehicle rolled 
from a launch pad azimuth of 90° to a flight azimuth of 
72.028°. The S-IC engine shut down at 000:02:41.63, fol-
lowed by S-IC/S-II separation, and S-II engine ignition.
The S-II engine shut down at 000:09:12.64 followed by 
separation from the S-IVB, which ignited at 000:09:16.9. 
The first S-IVB engine cutoff occurred at 000:11:43.76, 
with deviations from the planned trajectory of only 
-0.23 ft/sec in velocity and only -0.08 n mi in altitude.

The S-IC stage impacted the Atlantic Ocean at 000:08:59.12 
at latitude 30.188° north and longitude 74.207° west, 348.80 
n mi from the launch site. The S-II stage impacted the 
Atlantic Ocean at 000:20:17.89 at latitude 31.522° north and 
longitude 34.512° west, 2,389.29 n mi from the launch site.

Apollo 10 becomes the first piloted mission to lift off 
from Kennedy Space Center Pad 39B (NASA S69-34145).

The maximum wind conditions encountered during ascent 
were 82.6 knots at 270° from true north at 46,520 feet, and 
a maximum wind shear of 0.0203 sec-1 at 50,200 feet.

Parking orbit conditions at insertion, 000:11:53.76 (S-IVB 
cutoff plus 10 seconds to account for engine tailoff and 
other transient effects), showed an apogee and perigee of 
100.32 by 99.71 n mi, an inclination of 32.546°, a period 
of 88.20 minutes, and a velocity of 25,567.88 ft/sec. The 
apogee and perigee were based upon a spherical Earth with 
a radius of 3,443.934 n mi.

The international designation for the CSM upon achieving 
orbit was 1969-043 A and the S-IVB was designated 
1969-043B. After undocking at the Moon, the LM would 
be designated 1969-018C.
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LM inside S-IB following separation from CSM (NASA 
S69-33994).

Lunar Orbit Phase

After two revolutions of tracking and ground updates, a 
13.9-second maneuver was performed at 080:25:08.1 to cir-
cularize the orbit at 61.0 by 59.2 n mi.

Earthrise as seen from Apollo 10 (NASA AS10-27-3890).

A 29-minute 9-second scheduled color television transmis-
sion of the lunar surface was conducted at 080:45:00, with 
the crew describing the lunar features below them. The 
picture quality of lunar scenes was excellent.

The lunar module pilot entered the LM at 081:55 for two 
hours of “housekeeping” activities and some LM commu-

nications tests. The tests were terminated following the LM 
relay communications, tests due to time limitations. Results 
were excellent, and the remaining tests were conducted 
later in the mission. 

At 095:02, the commander and lunar module pilot entered 
to activate LM systems and discovered that the LM had 
moved 3.5 degrees out of line with the CM. The crew 
feared that separating the two spacecraft might shear off 
some of the latching pins, possibly preventing redocking. 
But mission control reported that as long as the alignment 
was less than six degrees, there would be no problem. 
Undocking occurred at 098:11:57 and was televised for 20 
minutes 10 seconds starting at 098:13:00. During this peri-
od, the LM landing gear were deployed and all LM systems 
Checked out.

A 8.3-second CSM reaction control system maneuver at 
098:47:17.4 separated the CSM to about 30 feet from the 
LM. The CSM was in an orbit of 62.9 by 57.7 n mi at the 
time. Stationkeeping was initiated at this point while the 
command module pilot visually inspected the LM. The 
CSM reaction control system was then used to perform the 
separation maneuver directed radially downward toward 
the Moon’s center. This maneuver provided a separation at 
descent orbit insertion of about 2 n mi from the LM.

CM after separation from LM (NASA AS10-27-3873).

Following stationkceping, a 27.4-second LM descent 
propulsion system burn at 099:46:01.6 inserted the LM 
into a descent orbit of 60.9 by 8.5 n mi so that the result-
ing lowest point in the orbit occurred about 15° prior to 
lunar landing site 2.
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maneuver. In AUTO, the abort guidance system drove the 
LM to acquire the CSM which was not in accordance with 
the planned attitude timeline. The commander took over 
manual control to reestablish the proper attitude.

At the orbital low point, the insertion maneuver was per-
formed on time using the LM ascent propulsion system. 
This bum established the equivalent of the standard LM 
insertion orbit of a lunar landing mission (45 x 11.2 n mi). 
The LM coasted in that orbit for about one hour. The ter-
minal maneuver occurred at about the midpoint of dark-
ness, and braking during the terminal phase finalization was 
performed manually as planned.

Apollo landing site #3. Crater Bruce is seen at the bot-
tom right (NASA AS10-27-3907).

The rendezvous simulated one that would follow a normal 
ascent from the lunar surface. It started with a 27.3-second 
LM coelliptic sequence initiation maneuver at 103:45:55.3, 
which placed the spacecraft into an orbit of 48.7 by 
40.7 n mi. This was followed by a 1.65-second constant 
differential height maneuver at 104:43:53.29 which raised 
the perigee to 42.1 n mi. The 16.50-second terminal phase 
initiation maneuver at 105:22:55.28 then raised the orbit to 
58.3 by 46.8 n mi. Docking was complete at 106:22:02 at 
an altitude of 54.7 n mi after 8 hours 10 minutes 5 sec-
onds of lunar flight.

Once docked, the LM crew members transferred the 
exposed film packets to the CM. The LM ascent stage was 
jettisoned at 108:24:36. A 6.3-second separation maneuver 
at 108:43:23.3 raised the orbit to 64.0 by 56.3 n mi. This

was followed by a 249.0-second remote control firing of 
the ascent engine to depletion at 108:52:05.5.

About one revolution after docking, the LM ascent propulsion 
system bum to depletion was commanded as planned, utiliz-
ing the LM ascent engine arming assembly. This bum was 
targeted to place the LM in a solar orbit Communications 
were maintained until LM ascent stage battery depletion at 
about 120:00. The ascent batteries lasted about 12 hours after 
LM jettison.

LM ascent stage prior to docking with the CM (NASA 
AS10-34-51I2).

Prior to transearth injection, views of the lunar surface and 
spacecraft interior were transmitted to Earth for 24 min-
utes 12 seconds starting at 132:07:12. After a rest period, 
the crew conducted landmark tracking and photography 
exercises. During the remaining lunar orbital period or 
operation, 18 landmark sightings, and extensive stereo and 
oblique photographs were taken. Two scheduled TV peri-
ods were deleted because of crew fatigue.

Transearth injection was achieved at 137:39:13.7 at a veloc-
ity of 8,987.2 ft/sec, following a 164.8-second engine firing 
at 56.0 n mi altitude. The spacecraft had been in lunar 
orbit for 31 lunar orbits lasting 61 hours 37 minutes 23.6 
seconds.

Transearth Phase

Transearth activities included a number of star-Earth hori-
zon navigation sightings and the CSM S-band high gain 
reflectivity test which was conducted at 168:00. The passive 
thermal control technique and the navigation procedures 
used on the translunar portion of the mission were also 
used during the return trip. The only midcourse correction
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Apollo 10 crew receives “red carpet” reception aboard 
recovery ship U.S.S. Princeton (NASA S69-20544).

Spacecraft systems performance was satisfactory, and all 
mission objectives were accomplished. All detailed test 
objectives were satisfied with the exception of the LM 
steerable antenna and relay modes for voice and telemetry 
communications.

Conclusions

The Apollo 10 mission provided the concluding data and 
final environmental evaluation to proceed with a lunar 
landing. The following conclusions were made from an 
analysis of post-mission data:

1. The systems in the command and service modules and lunar 
module were operational for piloted lunar landing.

2. The crew activity timeline, in those areas consistent with the 
lunar landing profile, demonstrated that critical crew tasks asso-
ciated with lunar module checkout, initial descent, and ren-
dezvous were both feasible and practical without unreasonable 
crew workload.

3. The lunar module S-band communications capability using 
either the steerable or the omni-directional antenna was satis-
factory at lunar distances.

4. The operating capability of the landing radar in the lunar envi-
ronment during a descent propulsion firing was satisfactorily 
demonstrated for the altitudes experienced.

5. The range capability of the lunar module rendezvous radar was 
demonstrated in the lunar environment with excellent results. 
Used for the first time, VHF ranging information from the CM 
provided consistent correlation with radar range and range-rate 
data.

6. The lunar module abort guidance system capability to control 
an ascent propulsion system maneuver and to guide the space-
craft during rendezvous was demonstrated.

7. The capability of the Mission Control Center and the Manned 
Space Flight Network to control and monitor two vehicles at 
lunar distance during both descent and rendezvous operations 
was proven adequate for a lunar landing.

8. The lunar potential model was significantly improved over that 
of Apollo 8, and the orbit determination and prediction proce-
dures proved remarkably more precise for both spacecraft in 
lunar orbit. After a combined analysis of Apollo 8 and 10 trajec-
tory reconstructions, the lunar potential model was expected to 
be entirely adequate for support of lunar descent and ascent.

Apollos 10 and 11 crews during post-mission debriefing 
(NASA S69-35504).

Apolio 10 Objectives

Spacecraft Primary Objectives

1. To demonstrate crew/space vehicle/mission support facilities 
performance during a piloted lunar mission with a command 
and service module and lunar module. Achieved.

2. To evaluate lunar module performance in the cislunar and lunar 
environment. Achieved.
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Smoothness: Relatively few craters and boulders.

Propellant Requirements: Least potential expenditure of 
spacecraft propellants.

Free Return: Sites within reach of the spacecraft launched on a 
free return translunar trajectory.

Slope: Less than 2° slope in the approach path and landing 
area.

The time of a lunar landing was determined by the loca
tion of the lunar landing site and by the acceptable range

The terminal countdown started at T-28 hours, 21:00:00 
GMT on 14 July. The scheduled holds of 11 hours at T-9 
hours and 1 hour 32 minutes at T-3 hours 30 minutes 
were the only holds initiated. The start of the S-II stage 
LH2 loading was delayed 25 minutes due to a communica
tions problem in the Pad Terminal Connection Room. 
However, the delay was recovered during the scheduled 
countdown hold at T-3 hours 30 minutes.

Apollo 11

Apollo 11 lifts off from Kennedy Space Center Pad 39A
(NASA S69-39526).

The original sites were located on the visible side of the 
Moon, within 45° east and west of the Moon’s center and 
5° north and south of its equator. The final site choices 
were based on the following factors:

Approach: No large hills, high cliffs, or deep craters that could 
cause incorrect altitude signals to the lunar module: landing 
radar.

Recycling: Effective launch preparation recycling if the count
down were delayed.

There were a number of considerations which determined 
the launch windows for a lunar landing mission. These 
considerations included illumination conditions at launch, 
launch pad azimuth, translunar injection geometry, sun 
elevation angle at the lunar landing site, illumination con
ditions at Earth splashdown, and the number and location 
of the lunar landing sites.

of sun elevation angles. The range of these angles was 
from 5° to 14° and in a direction from east to west. Under 
these conditions, visible shadows of craters would aid the 
crew in recognizing topographical features. When the sun 
angle approached the descent angle, the mean value of 
which was 16°, visual resolution would be degraded by a 
“washout” phenomenon where backward reflectance was 
high enough to eliminate contrast. Sun angles above the 
flight path were not as desirable because shadows would 
not be readily visible unless the sun was significantly out
side the descent plane. In addition, higher sun angles 
(greater than 18°) could be eliminated from consideration 
by planning the landing one day earlier where the lighting 
is at least 5°. Because lunar sunlight incidence changed 
about 0.5° per hour, the sun elevation angle restriction 
established a 16-hour period, which occurred every 29.5 
days, when landing at a given site could be attempted. The 
number of Earth-launch opportunities for a given lunar 
month was equal to the number of candidate landing sites.
The time of launch was primarily determined by the 
allowable variation in launch pad azimuth and by the loca
tion of the Moon at spacecraft arrival. The spacecraft had 
to be launched into an orbital plane that contained the 
position of the Moon and its antipode at spacecraft arrival. 
A 34° launch pad azimuth variation afforded a launch 
period of 4 hours 30 minutes. This period was called the 
“daily launch window,” the time when the direction of 
launch was within the required range to intercept the

Two launch windows occurred each day One was available 
for a translunar injection out of Earth orbit in the vicinity 
of the Pacific Ocean, and the other was in the vicinity of 
the Atlantic Ocean. The injection opportunity over the 
Pacific Ocean was preferred because it usually permitted a 
daytime launch.

Launch Preparations

A high-pressure cell in the Atlantic Ocean off the North 
Carolina coast, along with a weak trough of low pressure 
located in the northeastern Gulf of Mexico, caused light





View of Earth at 98,000 n mi altitude following translu
nar injection (NASA AS11-36-5355).

Trajectory parameters after the translunar Injection firing 
were nearly perfect. A 3.13-second midcourse correction of 
20.9 ft/sec was made at 026:44:58.64 during the translunar 
phase. During the remaining periods of tree - a ui In de flight, 
passive thermal control, a rotating “barbecue”-like maneu
ver, was used to maintain spacecraft lemperatures within 
desired limits.
An unscheduled 50-minute television transmission was 
accomplished at 030:28, and a 36-minute scheduled trans
mission began at 033:59. The crew initiated a 96-minute 
color television transmission at 055:08. The picture resolu
tion and general quality were exceptional. The coverage 
included the interior of the CM and LM and views of the 
exterior of the CM and Earth. Excellent views of the crew 
accomplishing probe and drogue removal, spacecraft tunnel 
hatch opening, LM housekeeping, and equipment testing 
were broadcast.
During the latter transmission, the commander and lunar 
module pilot transferred to the LM at 055:30 tp make the 
initial inspection and preparations for the systems checks 
that would be made shortly after lunar orbit insertion. 
They returned to the CM at 058:00.
At 075:49:50.37, at an altitude of 86.7 n mi above the 
Moon, the service propulsion engine was fired for 357.53 
seconds to insert the spacecraft into a lunar orbit of 169.7 
by 60.0 n mi. The translunar coast had lasted 73 hours 5 
minutes 34.83 seconds.

Earthrise over lunar surface following lunar orbit inser
tion (NASA AS11-44-6552).

Lunar Orbit/Lunar Surface Phase

During the second lunar orbit, at 078:20, a scheduled live 
color television transmission was accomplished, providing 
spectacular views of the lunar surface and the approach 
path to landing site 2.

Approach to lunar landing site 3n southwest Sea of
Tranquility seen from LM while still docked to the CSM
(NASA AS11-37-5437).

After two revolutions and a navigation update, a second 
service propulsion retrograde bum  was made. The 16.88- 
second maneuver occurred at 080:11:36.75 and circularized 
the orbit at 66.1 by 54.5 n mi. The commander and lunar 
module pilot then transferred to the LM and, for about
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The commander made a brief check of the LM exterior, 
indicating that penetration of the footpads was only about 
three to four inches and collapse of the LM footpad strut 
was minimal. He reported sinking about one-eighth inch 
into the fine, powdery surface material, which adhered 
readily to his lunar boots in a thin layer. There Was no 
crater from the effects of the descent engine, and about 
one foot of clearance was observed between the engine bell 
and the lunar surface. He also reported that it was quite 
dark in the shadows of the LM, which made it difficult for 
him to see his footing.

Aldrin inside LM during first LM inspection (NASA
AS11-36-5390).

He then collected a contingency sample of lunar soil from 
the vicinity of the LM ladder. He reported that although 
loose material created a soft surface, as he dug down six or 
eight inches he encountered very hard, cohesive material.
The commander then photographed the lunar module 
pilot as he exited at 109:39:00 and descended to the lunar 
surface at 109:43:15.
Following the LMP’s descent to the surface, the crew 
unveiled a plaque mounted on the strut behind the ladder, 
and read its inscription to their worldwide television audi
ence. The plaque read:

HERE MEN FROM THE PLANET EARTH
FIRST SET FOOT UPON THE MOON

JULY 1969, A.D.
WE CAME IN PEACE FOR ALL MAIN KfND.

The plaque featured the signatures of the three Apollo 
crew members and President Richard M. Nixon. Next, the 
commander removed the television camera from the 
descent stage, obtained a panorama, and placed the camera 
on its tripod in position to view the subsequent surface 
extravehicular operations.

Footprint in soft soil on lunar surface (NASA AS11-40-
5877).

Aldrin steps from LM ladder onto lunar surface (NASA
AS11-40-5869).
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Official total in kilograms as determined by the Lunar Receiving Laboratory in Houston.

tance traveled was 3,300 feet (1 km)  and the collected 
samples totaled 47.52 pounds (21.55 kg).2 The farthest 
point traveled from the LM was 200 feet (60 m), when the 
commander visited a crater 108 feet in diameter (33 m) 
near the end of the extravehicular period.

Cropped close-up of Armstrong at the LM (NASA AS11-
40-5886).

Armstrong inside LM following EVA (NASA ASll-37-
5528).

Ignition of the ascent stage engine for liftoff occurred at 
17:54:00 GMT on 21 July at 124:22:00.79. The LM had 
been on the lunar surface for 21 hours 36 minutes 20.9 
seconds. An orbit of 48.0 by 9.4 n mi was achieved at 
124:29:15.67, 434.88 seconds after liftoff.
Several rendezvous sequence maneuvers were required before 
docking could occur 3.5 hours later. A 47.3-second coelliptic 
orbit maneuver at 125:19:34.70 raised the orbit to 49.3 by 
45.7 n mi. A 17.8-second constant delta height maneuver at
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walking on the surface and, later, in the LM. The crew 
then collected more lunar samples, including two core 
samples and about 20 pounds of discretely selected materi
al. The LMP had to exert considerable force to drive the 
core tubes six to eight inches into the lunar surface.

This photo (Hasselblad image) of Armstrong on the
lunar surface shows him at the MESA packing the bulk
sample. U.S. flag is to the left and solar wind e peri
ment is in the center (NASA AS11-40-5886).

The solar wind experiment was recovered a fte r 1 hour 17 
minutes exposure. The transfer of lunar sample containers 
to the LM began at 111:23. The crew entered the LM and 
closed the hatch at 111:39:13, thus ending humankind’s 
first exploration of the Moon. The total time spent outside 
the LM was 2 hours 31 minutes 40 seconds  the total dis-
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The original sites were located on the visible side of the 
Moon, within 45° east and west of the Moon’s center and 
5° north and south of its equator. The final site choices 
were based on the following factors:

Approach: No large hills, high cliffs, or deep craters that could 
cause incorrect altitude signals to the lunar module: landing 
radar.

Recycling: Effective launch preparation recycling if the count
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There were a number of considerations which determined 
the launch windows for a lunar landing mission. These 
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established a 16-hour period, which occurred every 29.5 
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month was equal to the number of candidate landing sites.
The time of launch was primarily determined by the 
allowable variation in launch pad azimuth and by the loca
tion of the Moon at spacecraft arrival. The spacecraft had 
to be launched into an orbital plane that contained the 
position of the Moon and its antipode at spacecraft arrival. 
A 34° launch pad azimuth variation afforded a launch 
period of 4 hours 30 minutes. This period was called the 
“daily launch window,” the time when the direction of 
launch was within the required range to intercept the

Two launch windows occurred each day One was available 
for a translunar injection out of Earth orbit in the vicinity 
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20.9 ft/sec was made at 026:44:58.64 during the translunar 
phase. During the remaining periods of tree - a ui In de flight, 
passive thermal control, a rotating “barbecue”-like maneu
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desired limits.
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mission began at 033:59. The crew initiated a 96-minute 
color television transmission at 055:08. The picture resolu
tion and general quality were exceptional. The coverage 
included the interior of the CM and LM and views of the 
exterior of the CM and Earth. Excellent views of the crew 
accomplishing probe and drogue removal, spacecraft tunnel 
hatch opening, LM housekeeping, and equipment testing 
were broadcast.
During the latter transmission, the commander and lunar 
module pilot transferred to the LM at 055:30 tp make the 
initial inspection and preparations for the systems checks 
that would be made shortly after lunar orbit insertion. 
They returned to the CM at 058:00.
At 075:49:50.37, at an altitude of 86.7 n mi above the 
Moon, the service propulsion engine was fired for 357.53 
seconds to insert the spacecraft into a lunar orbit of 169.7 
by 60.0 n mi. The translunar coast had lasted 73 hours 5 
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Earthrise over lunar surface following lunar orbit inser
tion (NASA AS11-44-6552).

Lunar Orbit/Lunar Surface Phase

During the second lunar orbit, at 078:20, a scheduled live 
color television transmission was accomplished, providing 
spectacular views of the lunar surface and the approach 
path to landing site 2.

Approach to lunar landing site 3n southwest Sea of
Tranquility seen from LM while still docked to the CSM
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The commander made a brief check of the LM exterior, 
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three to four inches and collapse of the LM footpad strut 
was minimal. He reported sinking about one-eighth inch 
into the fine, powdery surface material, which adhered 
readily to his lunar boots in a thin layer. There Was no 
crater from the effects of the descent engine, and about 
one foot of clearance was observed between the engine bell 
and the lunar surface. He also reported that it was quite 
dark in the shadows of the LM, which made it difficult for 
him to see his footing.
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He then collected a contingency sample of lunar soil from 
the vicinity of the LM ladder. He reported that although 
loose material created a soft surface, as he dug down six or 
eight inches he encountered very hard, cohesive material.
The commander then photographed the lunar module 
pilot as he exited at 109:39:00 and descended to the lunar 
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17:54:00 GMT on 21 July at 124:22:00.79. The LM had 
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seconds. An orbit of 48.0 by 9.4 n mi was achieved at 
124:29:15.67, 434.88 seconds after liftoff.
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walking on the surface and, later, in the LM. The crew 
then collected more lunar samples, including two core 
samples and about 20 pounds of discretely selected materi
al. The LMP had to exert considerable force to drive the 
core tubes six to eight inches into the lunar surface.

This photo (Hasselblad image) of Armstrong on the
lunar surface shows him at the MESA packing the bulk
sample. U.S. flag is to the left and solar wind e peri
ment is in the center (NASA AS11-40-5886).

The solar wind experiment was recovered a fte r 1 hour 17 
minutes exposure. The transfer of lunar sample containers 
to the LM began at 111:23. The crew entered the LM and 
closed the hatch at 111:39:13, thus ending humankind’s 
first exploration of the Moon. The total time spent outside 
the LM was 2 hours 31 minutes 40 seconds  the total dis-















































































































Apollo 13 Timeline

Event
GET

(hhh:mm:ss)
GMT
Time

GMT 
Date

T erm inal countdow n sta rte d  a t T-28 hours. -028:00:00 05:00:00
10 Apr 1970

Scheduled 9 -h o u r 13 m in u te  hold  a t T-9 hours. -009:00:00 00:00:00 11 Apr 1970

C ountdow n resum ed  a t T-9 hours. -009:00:00 09:13:00 11 Apr 1970

Scheduled 1 -hour hold  a t T-3 ho u rs 30 m inu tes. -003:30:00 14:43:00 11 Apr 1970

C ountdow n resum ed  at T-3 ho u rs 30 m inu tes. -003:30:00 15:43:00 11 Apr 1970

G uidance reference release. -000:00:16.961 19:12:43 11 Apr 1970

S-IC eng ine  s ta r t  com m and . -000:00:08.9 19:12:51 11 Apr 1970

S-IC eng ine  ign ition  (5). -000:00:06.7 19:12:53 11 Apr 1970

All S-IC eng ines th ru s t OK. -000:00:01.4 19:12:58 11 Apr 1970
R ange zero. 000:00:00.00 19:13:00 11 Apr 1970

All ho lddow n a rm s  released  (1st m o tio n ) (1.06 g). 000:00:00.3 19:13:00 11 Apr 1970

L iftoff (um bilical d isconnected). 000:00:00.61 19:13:00 11 Apr 1970

Tower clearance yaw m an eu v er started . 000:00:02.3 19:13:02 11 Apr 1970

Yaw m an eu v er ended. 000:00:10.0 19:13:10 11 Apr 1970

Pitch an d  roll m aneuver started . 000:00:12.6 19:13:12 11 Apr 1970

Roll m an eu v er ended. 000:00:32.1 19:13:32 11 Apr 1970

M ach 1 achieved. 000:01:08.4 19:14:08 11 Apr 1970

M axim um  b e n d in g  m o m e n t achieved (69,000,000 lbf-in ). 000:01:16 19:14:16 11 Apr 1970

M axim um  d y n am ic  p ressu re  (651.63 lb /f t2). 000:01:21.3 19:14:21 11 Apr 1970

S-IC cen ter eng ine  cu to ff com m and. 000:02:15.18 19:15:15 11 Apr 1970
Pitch m aneuver ended. 000:02:43.3 19:15:43 11 Apr 1970

S-IC o u tb o ard  eng ine  cutoff. 000:02:43.60 19:15:43 11 Apr 1970

S-IC m ax im u m  to ta l in ertia l acceleration (3.83 g). 000:02:43.70 19:15:43 11 Apr 1970

S-IC m ax im u m  E arth-fixed  velocity. 000:02:44.10 19:15:44 11 Apr 1970

S-IC/S-II separa tion  com m and . 000:02:44.3 19:15:44 11 Apr 1970

S-II eng ine  s ta r t  com m and . 000:02:45.0 19:15:45 11 Apr 1970
S-II ignition. 000:02:46.0 19:15:46 11 Apr 1970

S-II a ft in terstage je ttisoned . 000:03:14.3 19:16:14 11 Apr 1970

L aunch  escape tow er je ttisoned . 000:03:21.0 19:16:21 11 Apr 1970
Iterative guidance  m o d e  initiated. 000:03:24.5 19:16:24 11 Apr 1970
S-IC apex. 000:04:31.7 19:17:31 11 Apr 1970

S-II cen ter eng ine cu to ff (S-II eng ine  5 cu to ff 132.36 seconds early). 000:05:30.64 19:18:30 11 Apr 1970

S-II co m m an d  to  com plete CECO. 000:07:42.6 19:20:42 11 Apr 1970
S-II m ax im u m  to ta l in ertia l acceleration (1.66 g). 000:08:57.00 19:21:57 11 Apr 1970

S-IC im p ac t (theoretical). 000:09:06.9 19:22:06 11 Apr 1970

S-II o u tb o ard  eng ine cu to ff (34.53 seconds la ter th a n  p lanned). 000:09:52.64 19:22:52 11 Apr 1970

S-II m ax im u m  E arth-fixed  velocity; S-II/S-IVB separa tion  com m and . 000:09:53.50 19:22:53 11 Apr 1970

S-IVB 1st b u rn  s ta r t  com m and . 000:09:53.60 19:22:53 11 Apr 1970
S-IVB 1st b u rn  ignition . 000:09:56.90 19:22:56 11 Apr 1970

S-IVB ullage case je ttisoned . 000:10:05.4 19:23:05 11 Apr 1970

S-II apex. 000:10:32.2 19:23:32 11 Apr 1970
S-IVB 1st b u rn  cu to ff (9 seconds la te r th a n  p lanned). 000:12:29.83 19:25:29 11 Apr 1970

S-IVB 1st b u rn  m ax im u m  to tal in e rtia l acceleration  (0.58 g). 000:12:30.00 19:25:30 11 Apr 1970

S-IVB 1st b u rn  m ax im u m  Earth-fi xed  velocity. 000:12:30.50 19:25:30 11 Apr 1970

E arth  o rb it insertion . 000 :12:39.83 19:25:39 11 Apr 1970

M aneuver to  local ho rizon tal a ttitu d e  started . 000:12:50.1 19:25:50 11 Apr 1970

O rbital navigation  started . 000:14:10.4 19:27:10 11 Apr 1970

S-II im p ac t (theoretical). 000:20:58.1 19:33:58 11 Apr 1970

TV  transm iss ion  started . 001:37 20:50 11 Apr 1970
TV  tran sm iss io n  ended . 001:43 20:56 11 Apr 1970

S-IVB 2 n d  b u rn  re s ta rt p repara tion . 002:26:08.10 21:39:08 11 Apr 1970
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Event
GET

(hhh:mm:ss)
GMT
Time

S-IVB 2 n d  b u rn  re sta rt com m and. 002:35:38.10 21:48:38
11 Apr 1970

S-IVB 2 n d  b u rn  ignition. 002:35:46.30 21:48:46 11 Apr 1970

S-IVB 2 n d  b u rn  cutoff. 002:41:37.15 21:54:37 11 Apr 1970

S-IVB 2 n d  b u rn  m ax im u m  to tal in ertia l acceleration  (1.43 g). 002:41:37.23 21:54:37 11 Apr 1970

S-IVB safing procedures started . 002:41:37.9 21:54:37 11 Apr 1970

T ranslunar in jection. 002:41:47.15 21:54:47 11 Apr 1970
M aneuver to  local ho rizon tal a ttitu d e  an d  orbita l navigation  started . 002:44:08 21:57:08 11 Apr 1970

S-IVB 2 n d  b u rn  m ax im u m  E arth -fixed  velocity. 002:53:53.6 22:06:53 11 Apr 1970

M aneuver to  tran sp o sitio n  a n d  dock ing  a ttitu d e  started . 002:56:38.3 22:09:38 11 Apr 1970

CSM sep ara ted  from  S-IVB. 003:06:38.9 22:19:38 11 Apr 1970
TV tran sm iss io n  sta rted . 003:09 22:22 11 Apr 1970

CSM docked  w ith  LM/S-IVB. 003:19:08.8 22:32:08 11 Apr 1970

CSM/LM ejected  from  S-IVB. 004:01:00.8 23:14:00 11 Apr 1970

S-IVB m aneuver to  evasive APS b u rn  attitude. 004:09:00 23:22:00 11 Apr 1970
S-IVB APS evasive m an eu v er ignition. 004:18:00.6 23:31:00 11 Apr 1970

S-IVB APS evasive m aneuver cutoff. 004:19:20.8 23:32:20 11 Apr 1970

TV tran sm iss io n  ended . 004:20 23:33 11 Apr 1970

S-IVB m aneuver to  LOX d u m p  a ttitu d e  initiated. 004:27:40.0 23:40:40 11 Apr 1970

S-IVB lu n ar im pac t m an eu v er— CVS vent opened. 004:34:39.4 23:47:39 11 Apr 1970

S-IVB lu n a r im pac t m an eu v er— LOX d u m p  started . 004:39:19.4 23:52:19 11 Apr 1970
S-IVB lu n ar im pac t m an eu v er— CVS vent opened. 004:39:39.4 23:52:39 11 Apr 1970

S-IVB lu n a r im p ac t m an eu v er— LOX d u m p  ended. 004:40:07.4 23:53:07 11 Apr 1970

M aneuver to  a ttitu d e  for final S-IVB APS b u rn  in itiated . 005:48:07.8 01:01:07 11 Apr 1970

S-IVB lu n ar im pac t m an eu v er— APS ignition. 005:59:59.5 01:12:59 12 Apr 1970

S-IVB lu n ar im pac t m an eu v er— APS cutoff. 006:03:36.7 01:16:36 12 Apr 1970
E arth  w eather pho tography  started . 007:17:14 02:30:14 12 Apr 1970

U nsuccessful passive th erm al contro l a ttem pt. 007:43:02 02:56:02 12 Apr 1970
E arth  w eather pho tography  ended. 011:17:19 06:30:19 12 Apr 1970

2 n d  S-IVB tran sp o sitio n  m aneuver (u n p lan n ed ) in itia ted  by launch  vehicle d igital com puter. 013:42:33 08:55:33 12 Apr 1970
Unplanned S-IVB velocity increase of 5 feet per second which altered lunar
impact trajectory closer to target point. 

019:29:10 14:42:10 12 Apr 1970

TV tran sm iss io n  started . 030:13 01:26 13 Apr 1970
M idcourse correc tion  ign ition  (SPS)— tran sfer to hybrid  non-free  re tu rn  trajectory. 030:40:49.65 01:53:49 13 Apr 1970

M idcourse correc tion  cutoff. 030:40:53.14 01:53:53 13 Apr 1970
TV tran sm iss io n  ended. 031:02 02:15 13 Apr 1970

Pho tograph  Com et B ennett. 031:50 03:03 13 Apr 1970

U nsuccessful passive th e rm a l control a ttem pt. 032:21:49 03:34:49 13 Apr 1970

Crew tu rn e d  on  fans in  oxygen ta n k  2 (rou tine  p rocedure). 046:40:02 17:15 13 Apr 1970

Cryogenic oxygen ta n k  2 quan tity  p robe  sh o rt circuited. 046:40:08 17:21:08 13 Apr 1970
Oxygen tank 2 fans turned on again with no apparent adverse affects.
Quantity gauge continued to read “off-scale high.”

047:54:50 19:03:50 13 Apr 1970

Oxygen ta n k  2 fans tu rn e d  on again w ith  no apparen t adverse affects.

Q uantity  gauge con tinued  to read  “off-scale high.” 051:07:44 22:57:44 13 Apr 1970
CDR an d  LM P cleared  to  en ter the LM to  com m ence inflight inspection . 053:27 00:40 14 Apr 1970
LM P en te red  LM. 054:20 01:33 14 Apr 1970
CDR en tered  LM. 054:35 01:48 14 Apr 1970
LM system  checks. 054:40 01:53 14 Apr 1970
TV tran sm iss io n  started . 055:14 02:27 14 Apr 1970
CDR a n d  LM P re tu rn e d  to  CM. 055:30 02:43 14 Apr 1970
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GET
(hhh:nun:ss)

GMT
Time

GMT
Date

055:46 02:59 14 Apr 1970

055:50 03:03 14 Apr 1970

055:52:31 03:05:31 14 Apr 1970

055:52:58 03:05:58 14 Apr 1970

055:53:06 03:06:06 14 Apr 1970

055:53:07 03:06:07 14 Apr 1970

055:53:12 03:06:12 14 Apr 1970

055:53:18 03:06:18 14 Apr 1970

055:53:19 03:06:19 14 Apr 1970

055:53:20 03:06:20 14 Apr 1970

055:53:21 03:06:21 14 Apr 1970

055:53:22.718 03:06:22 14 Apr 1970

055:53:22.757 03:06:22 14 Apr 1970

055:53:22.772 03:06:22 14 Apr 1970

055:53:36 03:06:36 14 Apr 1970

055:53:38.057 03:06:38 14 Apr 1970

055:53:38.085 03:06:38 14 Apr 1970

055:53:41.172 03:06:41 14 Apr 1970

055:53:41.192 03:06:41 14 Apr 1970

055:54:00 03:07:00 14 Apr 1970

055:54:15 03:07:15 14 Apr 1970

Event

TV tran sm iss io n ended.

Tunnel hatch d o se d .

M aster cau tion a n d w arn ing triggered by low hydrogen pressure in tan k 1.

A larm tu rn e d off a fte r 4 seconds.

CAPCOM: “ 13, we’ve got one m ore item for you, w hen you get a chance.

We’d like you to s tir up your cryo tanks. In add ition , I have shaft and trunn ion ...” M P 

( wigert): “Okay.”

CAPCOM: “...for looking a t th e Com et B ennett, if you n eed it.”

LMP: “Okay. S tand by.”

Oxygen tan k 1 fans on.

Oxygen ta n k 1 pressure decreased 8 psi d u e to n o rm al destratification.

Spacecraft c u rren t increased by 1 am pere.

Oxygen ta n k 2 fans on . Stabilization contro l system electrical d is tu rbance

ind ica ted a pow er transien t.

Oxygen ta n k 2 p ressured decreased 4 psi.

E lectrical sh o rt in ta n k 2 (stabilization contro l system electrical d is tu rbance

indicated a pow er tran sien t).

1.2-volt decrease in AC bus 2 voltage.

11.1 am p ere “spike” recorded in fuel cell 3 cu rren t followed by d ro p in cu rren t

an d rise in voltage typical o f rem oval o f pow er from one fan m otor, indicating

opening o f m o to r circuit.

Oxygen ta n k 2 p ressure s ta rte d to rise for 24 seconds.

11 volt decrease in AC b u s 2 voltage for one sam ple.

Stabilization contro l system electrical d is tu rb an ce indicated a pow er transien t.

22 .9-am pere “spike” recorded in fuel cell 3 cu rren t, followed by d ro p in c u rren t an d rising

voltage typical o f one fen m otor, ind ica ting open ing o f an o th e r m o to r circuit.

Stabilization contro l system electrical d is tu rb an ce indica ted a pow er transien t.

Oxygen ta n k 2 p ressure rise en d ed a t a p ressure o f 953.8 psia.

Oxygen tan k 2 p ressure s ta rte d to rise again.

Oxygen tan k 2 q u an tity d ro p p ed from full scale (to w hich it h ad failed a t 046:40) for

tw o seconds an d  th en  read  75.3 percen t full. T his ind ica ted  th e  gauge sh o rt

circuit m ay have corrected  itself. 055:54:30 03:07:30 14 Apr 1970

Oxygen ta n k  2 tem p era tu re  s ta rte d  to rise  rapidly. 055:54:31 03:07:31 14 Apr 1970

Flow ra te  o f oxygen to  all th ree  fuel cells s ta rte d  to decrease. 055:54:43 03:07:43 14 Apr 1970

Oxygen ta n k  2 p ressure  reached  m ax im u m  value o f  1,008.3 psia. 055:54:45 03:07:45 14 Apr 1970

Oxygen ta n k  2 tem p era tu re  rises 40 P  for o n e  sam ple  (invalid  reading). 055:54:48 03:07:48 14 Apr 1970

Oxygen ta n k  2 quan tity  ju m p ed  to  off-scale h igh  an d  th en  sta rted  to  d ro p  un til th e  tim e

o f  te lem etry  loss, ind ica ting  a  failed sensor. 055:54:51 03:07:51 14 Apr 1970

Oxygen ta n k  2 tem p era tu re  read  -151.3 F. L ast valid  indication . 055:54:52 03:07:52 14 Apr 1970

Oxygen ta n k  2 tem p era tu re  suddenly  w ent off-scale low, ind ica ting  a  failed sensor. 055:54:52.703 03:07:52 14 Apr 1970

Last telem etered  pressure  from  oxygen ta n k  2 before te lem etry  loss w as 995.7 psia. 055:54:52.763 03:07:52 14 Apr 1970

Sudden  accelerom eter activ ity  on  X, Y, a n d  Z axes. 055:54:53.182 03:07:53 14 Apr 1970

B ody-m ounted  roll, p itch, a n d  yaw rate  gyros show ed low-level activity  for 1/4 second. 055:54:53.220 03:07:53 14 Apr 1970

Oxygen ta n k  1 pressure  d ro p p ed  4.2 psi. 055:54:53.323 03:07:53 14 Apr 1970

2 .8-am p rise  in to tal fuel cell curren t. 055:54:53.5 03:07:53 14 Apr 1970

X, Y, a n d  Z accelerations in CM ind icate  1.17 g, 0.65 g, a n d  0.65 g. 055:54:53.542 03:07:53 14 Apr 1970

T elem etry loss for 1.8 seconds. M aster cau tion  an d  w arn ing  triggered  by DC m ain  bus B

undervoltage. A larm  tu rn e d  off in 6  seconds. Ind ica tions w ere th a t th e  cryogenic oxygen

ta n k  2 lost p ressu re  d u r in g  th is  tim e  p e rio d  an d  th e  panel separa ted .. It was a t th is tim e

th a t th e  crew  h eard  a loud  bang. 055:54:53.555 03:07:53 14 Apr 1970

N itrogen pressure  in fuel cell 1 w ent off-scale low ind ica ting  a  failed sensor. 055:54:54.741 03:07:54 14 Apr 1970
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GET GMT GMT
Event (hhh:mm:ss) Time Date

Telem etry recovered.

Service propulsion  system  engine valve bod y  tem p era tu re  s ta rted  a rise o f  1.65 F° in  7

055:54:55.35 03:07:55 14 Apr 1970

seconds. DC m ain  bus A decreased 0.9 volt to 28.5 volts an d  DC m ain  b u s B decreased 

0.9 volt to  29.0 volts. Total fuel cell cu rren t was 15 am p s h igher th an  the final value before 

te lem etry  loss. H igh c u rren t con tinued  for 19 seconds. Oxygen ta n k  2 tem p era tu re  read  

off-scale high a fte r te lem etry  recovery, probably  ind ica ting  failed sensors. Oxygen ta n k  2 

p ressure  read  off-scale low following te lem etry  recovery, indicating  a  b roken  supply line, 

a  ta n k  p ressu re  below  19 psia, o r a failed sensor. Oxygen ta n k  1 p ressure  read 781.9 psia 

an d  sta rted  to  d ro p  steadily. P ressure d ro p s over a perio d  o f  130 m inu tes to th e  p o in t at 

w hich it was insufficient to  susta in  opera tion  o f  fuel cell 2. 055:54:56 03:07:56 14 Apr 1970

Oxygen tan k  2 q u an tity  read  off-scale high  following te lem etry  recovery indicating

a failed sensor. 055:54:57 03:07:57 14 Apr 1970

The reaction  contro l system  he lium  ta n k  C tem p era tu re  beg an  a 1.66 F° increase in  36 seconds. 055:54:59 03:07:59 14 A pr 1970

Oxygen flow rates to  fuel cells 1 an d  3 approached  zero after decreasing  tor 7 seconds. 

Surface tem p era tu re  o f  SM oxidizer ta n k  in bay  3 s ta rted  a  3,8 P  increase in a  15 second

055:55:01 03:08:01 14 Apr 1970

period . Service p ropulsion  system  helium  tan k  tem p era tu re  s ta rted  a  3.8 P  increase in a 

32-second period . 055:55:02 03:08:02 14 Apr 1970

DC m ain  b u s A voltage recovered to  29.0 volts. DC m ain  b u s B recovered to  28.8. 055:55:09 03:08:09 14 A pr 1970

LMP: “Okay, H ouston, we’ve h ad  a  prob lem  here.” 055:55:20 03:08:20 14 A pr 1970

CAPCOM: “This is H ouston. Say again, please.” 055:55:28 03:08:28 14 A pr 1970

CDR (Lovell): “H ouston, we’ve had a problem . We’ve had  a m ain  B b u s undervolt.” 

CAPCOM: “Roger. M ain B b u s undervolt.” 055:55:42 03:08:42 14 Apr. 1970 Oxygen tan k  2
055:55:35 03:08:35 14 Apr 1970

tem p era tu re  s ta rted  steady  d ro p  las ting  59 seconds, ind ica ting  a failed sensor.

CM P (H aise): “Okay. Right now, H ouston, th e  voltage is— is looking good. A nd we had a

055:55:49 03:08:49 14 Apr 1970

p re tty  large b a n g  associated  w ith th e  cau tion  and  w arn ing  there . A nd as I recall, m ain  B 

was th e  one  th a t h ad  an am p  spike on  it once before.” 055:56:10 03:09:10 14 Apr 1970

CAPCOM: “Roger, Fred.”

Oxygen ta n k  2 q u an tity  becam e e rra tic  for 69 seconds before assum ing  an  off-scale-low

055:56:30 03:09:30 14 Apr 1970

state, ind ica ting  a  failed sensor. 055:56:38 03:09:38 14 Apr 1970

CMP: “In th e  in te rim  here, we’re s ta r tin g  to  go ahead an d  bu tto n  up th e  tunnel again.” 

CMP: “ T hat jolt m u s t have rocked th e  senso r o n — see now — oxygen q u an tity  2. It was

055:56:54 03:09:54 14 Apr 1970

oscilla ting  dow n a ro u n d  20 to  60 p e rc e n t  Now it’s full-scale high.”

M aster cau tion  an d  w arn ing  triggered  by DC m ain  b u s B undervoltage. A larm  w as tu rn ed

055:57:04 03:10:04 14 A pr 1970

off in  six seconds. 055:57:39 03:10:39 14 Apr 1970

DC m ain  b u s B d ro p p ed  below  26.25 volts an d  con tinued  to fall rapidly.

CDR: “Okay. A nd we’re  look ing  at o u r service m odu le  RCS helium  1. We have— B is b a rb e r

055:57:40 03:10:40 14 Apr 1970

poled  and  D is b a rb e r  poled , helium  2, D is b a rb e r  pole, an d  seco n d ary  propellants, I have 

A an d  C b a rb e r  pole.” AC bus fails w ith in  two seconds. 055:57:44 03:10:44 14 Apr 1970

Fuel cell 3 failed. 055:57:45 03:10:45 14 A pr 1970

Fuel cell cu rren t s ta rte d  to decrease. 055:57:59 03:10:59 14 A pr 1970

M aster cau tion  an d  w arn in g  caused by  AC b u s  2 b e in g  reset. 055:58:02 03:11:02 14 Apr 1970

M aster cau tion  an d  w arn ing  triggered  by  DC m ain  b u s A undervoltage. 055:58:06 03:11:06 14 A pr 1970

DC m ain  b u s A d ro p p ed  below  26.25 volts an d  in  th e  next few seconds leveled o ff a t 25.5 volts. 055:58:07 03:11:07 14 A pr 1970

CMP: “AC 2 is show ing  zip.”

CMP: “Yes, we got a m ain  b u s A undervo lt now, too, show ing. It’s read ing  abou t 25 a n d  a

055:58:07 03:11:07 14 Apr 1970

half. M ain B is read ing  zip right now ” 055:58:25 03:11:25 14 Apr 1970

M aster cau tion  an d  w arn ing  triggered  by  high hydrogen flow rate  to fuel cell 2. 

CDR: “...It looks to  m e, look ing  o u t th e  ha tch , th a t we are venting  som eth ing . We are

056:00:06 03:13:06 14 Apr 1970

venting  so m eth ing  ou t into th e— into space." 056:09:07 03:22:07 14 Apr 1970

LM P rep o rted  fuel cell 1 off line. 056:09:58 03:22:58 14 A pr 1970

E m ergency pow er-dow n. 056:33:49 03:46:49 14 A pr 1970
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LMP rep o rted  fuel cell 3 off line. 056:34:46 03:47:46 14 A pr 1970

CDR an d  LM P en tered  LM. 057:43 04:56 14 A pr 1970

Shutdow n o f  fuel cell #2. 058:00 05:13 14 A pr 1970

CM com puter an d  platform  pow ered dow n. 058:10 05:23 14 Apr 1970

CSM system s pow ered dow n. LM system s pow ered up. 058:40 05:53:00 14 A pr 1970

M idcourse correc tion  ign ition  to free -re tu rn  tra jec to ry  (LM  DPS). 061:29:43.49 08:42:43 14 A pr 1970

M idcourse correc tion  cutoff. 061:30:17.72 08:43:17 14 A pr 1970

LM system s pow ered dow n. 062:50 10:03 14 A pr 1970

L unar occultation  entered. 077:08:35 00:21:35 15 A pr 1970

L unar occultation  exited. 077:33:10 00:46:10 15 A pr 1970

S-IVB im pac t on lu n ar surface. 077:56:39.7 01:09:39 15 A pr 1970

LM system s pow ered up. 078:00 01:13 15 A pr 1970

A bort gu idance  system  to p rim a ry  gu idance  system  aligned. 078:10 01:23 15 A pr 1970

T ransearth  in jec tion  ign ition  (LM DPS). 079:27:38.95 02:40:39 15 A pr 1970

T ransearth  in jec tion  cutoff. 079:32:02.77 02:45:02 15 A pr 1970

LM system s pow ered dow n. 082:10 05:23 15 A pr 1970

A pparen t sho rt-c ircu it in LM electrical system , accom panied  by a  “th u m p ” in v icinity  o f 

descen t stage and  observation  o f  venting for several m inu tes in  a rea  o f  LM descent

ba tte ries 1 an d  2. 097:13:53 20:26:53 15 Apr 1970

LM configured for m idcourse  correction. 100:00 23:13 15 A pr 1970

CSM pow er configuration  for te lem etry  established. 101:20 00:33 16 A pr 1970

CM pow ered up. 101:53 01:06 16 A pr 1970

LM system s pow ered up. 104:50 04:03 16 A pr 1970

M idcourse correc tion  ign ition  (LM  DPS). 105:18:28.0 04:31:28 16 A pr 1970

M idcourse correc tion  cutoff. 105:18:42.0 04:31:42 16 A pr 1970

Passive th erm al contro l started . 105:20 04:33 16 A pr 1970

LM system s pow ered dow n. 105:50 05:03 16 A pr 1970

LM pow er transferred  to  CSM. 112:05 11:18 16 A pr 1970

B attery  A charge initiated. 112:20 11:33 16 A pr 1970

B attery  A charge te rm inated . B attery B charge in itiated. 126:10 01:23 17 A pr 1970

B attery  B charge term inated . 128:10 03:23 17 A pr 1970

LM system s pow ered up. 133:35 08:48 17 A pr 1970

Platform  aligned. 134:40 09:53 17 A pr 1970

Prepara tion  for m idcourse  correction . 136:30 11:43 17 A pr 1970

M idcourse correc tion  ignition  (LM RCS). 137:39:51.5 12:52:51 17 A pr 1970

M idcourse correc tion  cutoff. 137:40:13.00 12:53:13 17 A pr 1970

SM separa tion . 138:01:48.0 13:14:48 17 A pr 1970

SM photographed . 138:15 13:28 17 A pr 1970

CM pow ered up. 140:10 15:23 17 A pr 1970

Platform  aligned. 140:40 15:53 17 A pr 1970

LM m aneuvered  to undocking  attitude. 140:50 16:03 17 A pr 1970

LM jettisoned . 141:30:00.2 16:43:00 17 A pr 1970

Entry. 142:40:45.7 17:53:45 17 A pr 1970

D rogue parachu te  deployed. S-band  con tact w ith  CM established by recovery aircraft. 142:48 18:01 17 A pr 1970

Visual con tact w ith  CM estab lished  by recovery helicopters. 142:49 18:02 17 A pr 1970

Visual contact w ith CM established by recovery ship. Voice con tact w ith  CM established

by recovery helicopters. 142:50 18:03 17 A pr 1970

M ain parachu te  deployed. Splashdow n (w ent to apex-up). 142:54:41 18:07:41 17 A pr 1970

Sw im m ers deployed to retrieve m ain  parachutes. 142:56 18:09 17 A pr 1970

1st sw im m er deployed to CM. 143:03 18:16 17 A pr 1970

Flotation collar inflated. 143:11 18:24 17 A pr 1970
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Life p reserver u n it delivered to lead sw im m er. 143:18 18:31 17 A pr 1970

CM hatch  o pened  for crew  egress. 143:19 18:32 17 A pr 1970

Crew egress. 143:22 18:35 17 A pr 1970

Crew a b o ard  recovery helicopter. 143:29 18:42 17 A pr 1970
Crew ab o ard  recovery ship. 143:40 18:53 17 Apr 1970

CM ab o ard  recovery ship. 144:23 19:36 17 A pr 1970

Flight crew  d e p a rted  recovery sh ip  v ia S am oa a n d  Hawaii. 167:07 18:20 18 A pr 1970

Flight crew  a rrived  in  Hawaii. 199:22 02:35 19 Apr 1970
Flight crew  arrived  in H ouston. 224:17 03:30 20 A pr 1970
Recovery sh ip  a rrived  in  Hawaii. 312:17 19:30 24 A pr 1970
Safing o f  CM pyrotechnics com pleted. 343:22 02:35 26 A pr 1970
D eactivation o f  fuel an d  oxidizer com pleted. 360:15 19:28 26 Apr 1970
CM arrived  a t con trac to r’s facility in  Downey, CA. 378:47 14:00 27 A pr 1970
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E v e n t

G E T

( h h h :m m :s s )

G M T

T im e

G M T

D a te

Term inal coun tdow n started . -028:00:00 06:00:00 30 Jan 1971

Scheduled 9 -h o u r 23 -m in u te  ho ld  at T-9 hours. -009:00:00 01:00:00 31 Jan 1971
C ountdow n resu m ed  at T-9 hours. -009:00:00 10:23:00 31 Jan 1971
Scheduled 1 -hour ho ld  a t T-3 h o u rs  30 m inu tes. -003:30:00 15:53:00 31 Jan 1971

C ountdow n resum ed  a t T-3 h o u rs  30 m inu tes. -003:30:00 16:53:00 31 Jan 1971

U nscheduled  4 0 -m in u te  2 -second  w eather ho ld  a t T-8 m inu tes. -000:08:02 20:15:00 31 Jan 1971

C ountdow n resu m ed  a t T-8 m inu tes. -000:08:02 20:55:02 31 Jan 1971

G uidance reference release. -000:00:16.960 21:02:45 31 Jan 1971
S-IC eng ine  s ta r t  com m and . -000:00:08.9 21:02:53 31 Jan 1971

S-IC eng ine  ign ition  (#5). -000:00:06.5 21:02:55 31 Jan 1971

All S-IC eng ines th ru s t OK. -000:00:01.6 21:03:00 31 Jan 1971

R ange zero. 000:00:00.00 21:03:02 31 Jan 1971

All ho lddow n  a rm s  re leased  (1st m o tio n ) (1.05 g). 000:00:00.2 21:03:02 31 Jan 1971
Liftoff (um bilica l d isconnected). 000:00:00.57 21:03:02 31 Jan 1971

Tower clearance  yaw m an eu v er started . 000:00:01.958 21:03:04 31 Jan 1971

Yaw m an eu v er ended. 000:00:09.896 21:03:11 31 Jan 1971

Pitch a n d  roll m aneuver started . 000:00:12.814 21:03:14 31 Jan 1971

Roll m an eu v er ended. 000:00:28.000 21:03:30 31 Jan 1971

M ach 1 achieved. 000:01:08.0 21:04:10 31 Jan 1971

M axim um  b e n d in g  m o m en t (116,000,000 lb f-in ). 000:01:16 21:04:18 31 Jan 1971

M axim um  dynam ic  p ressu re  (655.80 lb /ft2). 000:01:21.0 21:04:23 31 Jan 1971

S-IC cen ter eng ine  cu to ff com m and . 000:02:15.14 21:05:17 31 Jan 1971

Pitch m an eu v er ended. 000:02:44.088 21:05:46 31 Jan 1971

S-IC o u tb o ard  eng ine  cutoff. 000:02:44.10 21:05:46 31 Jan 1971

S-IC m ax im u m  to tal in e rtia l acceleration  (3.82 g). 000:02:44.18 21:05:46 31 Jan 1971

S-IC m ax im u m  E arth -fixed  velocity. 000:02:44.59 21:05:46 31 Jan 1971

S-IC/S-II sep ara tio n  com m and . 000:02:44.8 21:05:46 31 Jan 1971

S-II eng ine  s ta r t  com m and . 000:02:45.5 21:05:47 31 Jan 1971
S-II ignition. 000:02:46.5 21:05:48 31 Jan 1971

S-II a ft in terstage je ttisoned . 000:03:14.8 21:06:16 31 Jan 1971

L aunch escape tow er je ttisoned . 000:03:20.7 21:06:22 31 Jan 1971

Iterative gu idance  m o d e  initiated . 000:03:25.912 21:06:27 31 Jan 1971

S-IC apex. 000:04:31.8 21:07:33 31 Jan 1971

S-II cen ter eng ine  cutoff. 000:07:43.09 21:10:45 31 Jan 1971

S-II m ax im u m  to ta l inertia l acceleration  (1.81 g). 000:07:43.17 21:10:45 31 Jan 1971

S-IC im p ac t (theoretical). 000:09:06.2 21:12:08 31 Jan 1971

S-II o u tb o a rd  eng ine  cutoff. 000:09:19.05 21:12:21 31 Jan 1971

S-II/S-IVB sep ara tio n  com m and . 000:09:20.00 21:12:22 31 Jan 1971

S-II m ax im u m  E arth -fixed  velocity. 000:09:20.07 21:12:22 31 Jan 1971

S-IVB 1st b u rn  s ta r t  co m m and . 000:09:20.1 21:12:22 31 Jan 1971

S-IVB 1st b u rn  ignition. 000:09:23.4 21:12:25 31 Jan 1971

S-IVB ullage case je ttisoned . 000:09:31.8 21:12:33 31 Jan 1971

S-II apex. 000:10:00.2 21:13:02 31 Jan 1971

S-IVB 1st b u rn  cutoff co m m and . 000:11:40.56 21:14:42 31 Jan 1971

S-IVB 1st b u rn  m ax im u m  to ta l inertia l acceleration  (0.67 g). 000:11:40.66 21:14:42 31 Jan 1971

E arth  o rb it in se rtion . S-IVB 1st b u rn  m ax im u m  E arth -fixed  velocity. 000:11:50.56 21:14:52 31 Jan 1971

M aneuver to  local ho rizon tal a ttitu d e  started . 000:12:02.092 21:15:04 31 Jan 1971

O rbital navigation  started . 000:13:22.323 21:16:24 31 Jan 1971

S-II im p ac t (theoretical). 000:20:46.3 21:23:48 31 Jan 1971

S-IVB 2 n d  b u rn  re sta rt p repara tion . 002:18:54.20 23:21:56 31 Jan 1971

S-IVB 2 n d  b u m  resta rt com m and . 002:28:24.10 23:31:26 31 Jan 1971
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S-IVB 2 n d  b u rn  ignition. 002:28:32.40 23:31:34 31 Jan 1971

S-IVB 2 n d  b u rn  cutoff. 002:34:23.24 23:37:25 31 Jan 1971

S-IVB 2 n d  b u rn  m ax im u m  to ta l inertia l acceleration  (1.45 g). 002:34:23.34 23:37:25 31 Jan 1971

S-IVB 2 n d  b u rn  m ax im u m  E arth-fixed  velocity. 002:34:23.67 23:37:25 31 Jan 1971

S-IVB safing p rocedures started . 002:34:23.9 23:37:25 31 Jan 1971

T ranslunar injection. 002:34:33.24 23:37:35 31 Jan 1971

O rbital navigation  started . 002:36:54.841 23:39:56 31 Jan 1971

M aneuver to local ho rizon tal a ttitude  started . 002:36:55.064 23:39:57 31 Jan 1971

M aneuver to  tran sp o sitio n  an d  dock ing  a ttitu d e  started . 002:51:04.339 23:54:06 31 Jan 1971

M aneuver to  tran sp o sitio n  an d  dock ing  a ttitude  ended. 002:55:23.37 23:58:25 31 Jan 1971

1st dock ing  a ttem p t— 2 n d  contact. 003:14:01.5 00:17:03 01 Feb 1971

TV tran sm iss io n  started . 003:05 00:08 01 Feb 1971

CSM sep ara ted  from  S-IVB. 003:02:29.4 00:05:31 01 Feb 1971

1st dock ing  a ttem p t— 1st contact. 003:13:53.7 00:16:55 01 Feb 1971

1st dock ing  a ttem p t— 3rd  contact. 003:14:04.45 00:17:06 01 Feb 1971

1st dock ing  a ttem p t— 4 th  contact. 003:14:09.0 00:17:11 01 Feb 1971

2 n d  dock ing  a ttem pt. 003:14:43.7 00:17:45 01 Feb 1971

3rd  dock ing  a ttem pt. 003:16:43.4 00:19:45 01 Feb 1971

4 th  dock ing  attem pt. 003:23:41.7 00:26:43 01 Feb 1971

5 th  dock ing  a ttem pt. 004:32:29.3 01:35:31 01 Feb 1971

6 th  dock ing  a ttem pt. 004:56:44.9 01:59:46 01 Feb 1971

CSM docked  w ith  LM /S-IVB (in itial dock ing  latch triggered). 004:56:56.7 01:59:58 01 Feb 1971

TV tran sm iss io n  ended . 005:00 02:03 01 Feb 1971

CSM/LM ejected from  S-IVB (RCS ignition). 005:47:14.4 02:50:16 01 Feb 1971

CSM/LM ejected  from  S-IVB (RCS cutoff). 005:47:21.3 02:50:23 01 Feb 1971

M aneuver to  a ttitu d e  for S-IVB APS evasive b u rn  initiated. 005:55:30 02:58:32 01 Feb 1971

S-IVB APS evasive m aneuver ignition. 006:04:01.7 03:07:03 01 Feb 1971

S-IVB APS evasive m aneuver cu to ff 006:05:21.9 03:08:23 01 Feb 1971

M aneuver to S-IVB LOX d u m p  a ttitu d e  initiated. 006:13:43.0 03:16:45 01 Feb 1971

S-IVB lu n a r im pac t m an eu v er— CVS vent for lu n ar ta rge ting  velocity change started . 006:20:40.5 03:23:42 01 Feb 1971

S-IVB lu n a r im pac t m an eu v er— LOX d u m p  started . 006:25:20.5 03:28:22 01 Feb 1971

S-IVB lu n ar im pac t m an eu v er— CVS vent for lu n ar ta rge ting  velocity change started . 006:25:40.5 03:28:42 01 Feb 1971

S-IVB lu n a r im pac t m aneuver— LOX d u m p  ended. 006:26:08.5 03:29:10 01 Feb 1971

M aneuver to  a ttitu d e  requ ired  for final S-IVB APS b u rn  initiated. 008:43:41.0 05:46:43 01 Feb 1971

S-IVB lu n a r im pac t m aneuver— APS ignition. 008:59:59.0 06:03:01 01 Feb 1971

S-IVB lu n a r im p ac t m aneuver— APS cutoff. 009:04:11.2 06:07:13 01 Feb 1971

TV tran sm iss io n  started . 011:00 08:03 01 Feb 1971

H atch, p robe, an d  d rogue  rem oved for inspection . 011:30 08:33 01 Feb 1971

TV tran sm iss io n  ended. 012:12 09:15:02 01 Feb 1971

M idcourse correc tion  ign ition  (SPS). 030:36:07.91 03:39:09 02 Feb 1971

M idcourse correc tion  cutoff. 030:36:18.10 03:39:20 02 Feb 1971

E arth  darkside  d im -ligh t photography. 031:00 04:03 02 Feb 1971

S-IVB photography. 034:00 07:03 02 Feb 1971

L u n ar topographic  cam era  unstow ed  a n d  checked out. 034:15 07:18 02 Feb 1971

Bistatic ra d a r  frequency  check. 052:00 01:03 03 Feb 1971

M ission  clock u p d a ted  (000:040:02.9 added). 054:53:36 03:56:38 03 Feb 1971

LM pressuriza tion  started . 059:50 08:53 03 Feb 1971

TV tran sm iss io n  sta rted . 060:05 09:08 03 Feb 1971

Prepara tion  for LM ingress. 060:10 09:13 03 Feb 1971

CDR a n d  LM P en tered  LM. 060:30 09:33 03 Feb 1971

TV tran sm iss io n  ended. 060:42 09:45 03 Feb 1971
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LM  system  checks. 0 61 :40 10:43 03  Feb 1971

W ater dum p photography. 0 61 :50 10:53 03  Feb 1971

CDR and  L M P  entered CM. 0 62 :20 11:23 0 3  Feb 1971

Equigravisphere. 066 :09 :01 15:12 :03 03  Feb 1971

LM  cab in  pressurized. 0 75 :20 00 :23 0 4  Feb 1971

M idcourse correction  ignition (SP S). 076 :5 8 :1 1 .9 8 0 2 :0 1 :1 4 0 4  Feb 1971

M idcourse correction  cutoff. 076 :5 8 :1 2 .6 3 0 2 :0 1 :1 4 0 4  Feb  1971

LM  ascent battery  test started. 0 78 :20 03 :23 0 4  Feb 1971

LM  ascent battery  test ended. 0 80 :20 05 :23 0 4  Feb  1971

Lunar orbit insertion  ignition (SP S). 081 :5 6 :4 0 .7 0 06 :5 9 :4 2 0 4  Feb 1971

Lunar orb it insertion  cutoff. 0 8 2 :0 2 :5 1 .5 4 07 :0 5 :5 3 0 4  Feb  1971

S -IV B  im p act on  lunar surface. 082 :3 7 :5 2 .1 7 0 7 :4 0 :5 4 0 4  Feb 1971

CSM  land m ark  tracking. 0 8 5 :1 0  10:13 0 4  Feb  1971

D escent orbit in sertion  ignition  (SP S). 086 :1 0 :5 2 .9 7 11:13 :55 0 4  Feb 1971

D escent orbit in sertion  cutoff. 0 8 6 :1 1 :1 3 .7 8 11:14 :15 0 4  Feb  1971

CSM land m ark  tracking. 0 87 :10 12:13 0 4  Feb  1971

D escartes photographed. 0 8 8 :5 0 13:53 0 4  Feb  1971

LM  pressurized. 101:05 02 :08 05  Feb 1971

D ocking tunnel opened. CDR and LM P entered LM . 101:20 02 :23 05  Feb 1971

LM  activation and  system  checks. 101:30 02 :33 05  Feb 1971

CSM/LM undocking and  separation ignition (SM  RCS). 103 :47 :41 .6 04 :50 :43 05  Feb 1971

CSM/LM undocking and  separation cutoff. 103 :47 :44 .3 0 4 :5 0 :4 6 05  Feb 1971

CSM land m ark  tracking. 104:20 05 :23 05  Feb 1971

LM  landing site observation. 104:30 05 :33 05  Feb 1971

CSM orbit circu larization ignition (SP S). 105:11 :46 .11 06 :1 4 :4 8 05  Feb 1971

CSM orbit circularization cutoff. 105 :11 :50 .13 06 :1 4 :5 2 05  Feb 1971

Checkout o f  LM  descent propulsion system  and  landing radar. 105:40 06 :43 05  Feb 1971

CSM land m ark tracking. 106:20 07 :23 0 5  Feb 1971

CSM orbital scien ce photography. 107:50 08 :53 05  Feb 1971

LM  landing radar on. 107 :57 :18 .66 09 :0 0 :2 0 0 5  Feb 1971

LM  false “data good” indications from  landing radar. 107 :52 :46 .66 08 :5 5 :4 8 05  Feb 1971

LM  landing radar sw itched to low scale. 107 :57 :34 .66 0 9 :0 0 :3 6 0 5  Feb 1971

LM  loading abo rt bit w ork-around routine started. 107 :58 :13 .80 09 :0 1 :1 5 05  Feb 1971

LM  powered descent engine ignition (D P S). 108 :02 :26 .52 09 :0 5 :2 8 0 5  Feb 1971

LM  m anual throttle-up to full throttle position. 108 :02 :53 .80 09 :0 5 :5 5 05  Feb 1971

L M  m anual target (landing site) update. 108 :04 :49 .80 09 :07 :51 0 5  Feb 1971

LM  throttle down. 108 :08 :47 .68 09 :1 1 :4 9 05  Feb 1971

LM  landing radar sw itched to high scale. 10 8 :0 8 :5 0 .6 6 09 :1 1 :5 2 0 5  Feb 1971

LM  landing rad ar velocity  data good. 108 :09 :10 .66 09 :1 2 :1 2 0 5  Feb 1971

LM  Land ing radar range data good. 109 :09 :12 .66 10 :12 :14 0 5  Feb 1971

LM  altitude updates enabled. 109 :09 :35 .80 10:12:37 0 5  Feb 1971

LM  approach phase program  selected. 109 :11 :09 .80 10:14:11 0 5  Feb  1971

LM  pitchover started. 108 :11 :10 .42 09 :1 4 :1 2 0 5  Feb 1971

LM  landing radar redesignation enabled. 108 :11 :51 .60 09 :14 :53 0 5  Feb  1971

LM  radar antenna to position 2. 108 :11 :52 .66 0 9 :1 4 :5 4 0 5  Feb 1971

LM  attitude hold m ode selected. 1 0 8 :13 :07 .38 0 9 :1 6 :0 9 0 5  Feb 1971

LM  landing phase program  selected. 108 :13 :09 .80 09 :16 :11 0 5  Feb 1971

LM  lunar landing (left pad  touchdow n). 108 :15 :09 .30 09 :18 :11 0 5  Feb 1971

LM  powered descent engine cutoff. 108 :15 :11 .13 09 :1 8 :1 3 0 5  Feb 1971

LM  right, forw ard, and  aft pad  touchdow n. 108 :15 :11 .40 0 9 :1 8 :1 3 0 5  Feb 1971

' CSM land m ark tracking. 109:30 10:33 0 5  Feb 1971
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LM lu n ar surface navigation. 110:00 11:03 05 Feb 1971

CSM G egenschein photography. 110:40 11:43 05 Feb 1971

CSM backw ard-look ing  zero ph ase  observations. 111:20 12:23 05 Feb 1971

CSM forw ard-looking zero phase  observations. 112:20 13:23 05 Feb 1971

CSM zodiacal light photography. 112:50 13:53 05 Feb 1971

1st EVA sta rte d  (LM cabin  depressuriza tion  sta rted ). 113:39:11 14:42:13 05 Feb 1971

Egress s ta rte d  (CDR). Pre-egress opera tions s ta rted  (LM P). 113:47 14:50 05 Feb 1971

1st EVA television tran sm iss io n  started . 113:50 14:53 05 Feb 1971

CDR on  lu n a r surface. E nvironm enta l fam iliarization , m o d u la r eq u ipm en t tran sp o rte r

un load ing , an d  television dep loym ent (CDR). 113:51 14:54 05 Feb 1971

LMP egress. 113:55 14:58 05 Feb 1971

E nvironm enta l fam iliarization , con tingency sam ple collection (LM P). 113:57 15:00 05 Feb 1971

CSM track ing  o f  landed  LM. 114:10 15:13 05 Feb 1971

S-band  an ten n a  dep loym ent sta rted  (CDR). 114:12 15:15 05 Feb 1971

Solar w in d  com position  experim en t deployed (LM P). 114:13 15:16 05 Feb 1971

L aser-rang ing  retroreflector un load ing  sta rte d  (LM P). 114:14 15:17 05 Feb 1971

E xpendables transferred  (CDR). 114:22 15:25 05 Feb 1971

LM P ingress. 114:23 15:26 05 Feb 1971

S -band  an ten n a  sw itching (LM P). 114:25 15:28 05 Feb 1971

LMP egress. 114:37 15:40 05 Feb 1971

C am era se tup  (LM P). 114:39 15:42 05 Feb 1971

U nited States flag deployed a n d  photographed . 114:41 15:44 05 Feb 1971

LM an d  site in spection  (CDR). Traverse to  television sta rte d  (LM P). 114:47 15:50 05 Feb 1971

TV p a n o ram a  (LMP). 114:50 15:53 05 Feb 1971

M odular equ ip m en t tra n sp o rte r  dep loym ent (LM P). CSM lan d m a rk  tracking. 115:00 16:03 05 Feb 1971

TV transfer to  scientific eq u ip m en t bay  (CDR). 115:05 16:08 05 Feb 1971

E x perim en t package offloading s ta rte d  (CDR an d  LM P). 115:08 16:11 05 Feb 1971

TV position ing  (CDR). 115:22 16:25 05 Feb 1971

M odular equ ip m en t tran sp o rte r  load ing  (CDR). 115:25 16:28 05 Feb 1971

Traverse to experim en t package dep loym ent site (CDR, LMP). 115:46 16:49 05 Feb 1971

E xperim en t package system  in terconnect, th u m p e r a n d  geophone un load ing  sta rte d  (LM P). 116:03 17:06 05 Feb 1971

E x perim en t package system  in terconnect, passive seism ic experim en t offloading,

laser-rang ing  retroreflector deploym ent. 116:04 17:07 05 Feb 1971

M orta r offloaded (LM P). 116:26 17:29 05 Feb 1971

Charged p artic le  lu n ar env ironm en t experim en t dep loym ent (CDR). 116:30 17:33 05 Feb 1971

S upra therm al ion de tecto r experim en t un load ing  an d  dep loym ent (LM P). 116:34 17:37 05 Feb 1971

D eploym ent o f experim en t package an tenna, passive seism ic experim ent, an d  laser-rang ing

retroreflector an d  sam ple collection (CDR). 116:35 17:38 05 Feb 1971

CSM galactic survey photography. 116:40 17:43 05 Feb 1971
P enetrom eter activ ity  (LM P). 116:45 17:48 05 Feb 1971

G eophone dep loym ent s ta rte d  (LM P). 116:47 17:50 05 Feb 1971

1st ALSEP d a ta  received on  E arth. 116:47:58 17:51:00 05 Feb 1971

T h u m p er activ ity  (LM P). 117:02 18:05 05 Feb 1971

CSM p lane  change ign ition  (SPS). 117:29:33.17 18:32:35 05 Feb 1971

CSM p lane  change cutoff. 117:29:51.67 18:32:53 05 Feb 1971

M orta r pack  a rm in g  sta rte d  (LM P). 117:37 18:40 05 Feb 1971

R etu rn  traverse s ta rte d  (CDR). 117:38 18:41 05 Feb 1971

R etu rn  traverse  s ta r te d  (LM P). 117:42 18:45 05 Feb 1971
EVA closeout (LM P). 117:54 18:57 05 Feb 1971

Sam ple collection (CDR). 118:00 19:03 05 Feb 1971

EVA closeout (CDR). 118:03 19:06 05 Feb 1971
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CSM E arth sh in e  photography. 118:10 19:13 05 Feb 1971

LM P ingress. 118:15 19:18 05 Feb 1971

EVA e n d ed  (LM P). 118:18 19:21 05 Feb 1971

CDR ingress. 118:19 19:22 05 Feb 1971

1st EVA television tran sm iss io n  ended. 118:20 19:23 05 Feb 1971

1st EVA e n d ed  (cab in  p ressuriza tion  sta rted ). 118:27:01 19:30:03 05 Feb 1971

VHF b istatic  ra d a r  tes t started . 119:10 20:13 05 Feb 1971

CSM orb ita l science photography. 129:30 06:33 06 Feb 1971

S -band  b istatic  ra d a r  tes t sta rted . 129:45 06:48 06 Feb 1971

VHF an d  S -band  b ista tic  ra d a r  tests term inated . 130:20 07:23 06 Feb 1971

2 n d  EVA s ta rte d  (cab in  dep ressuriza tion  sta rted ). 131:08:13 08:11:15 06 Feb 1971

CDR egress. 131:13 08:16 06 Feb 1971

Fam iliarization an d  transfera l o f  equ ip m en t transfer bag  (CDR). LMP egress. CSM vertical

a n d  o rb ita l science photography. 131:20 08:23 06 Feb 1971

M odular equ ip m en t tra n sp o rte r  p rep ara tio n  (LM P). 131:21 08:24 06 Feb 1971

M odular eq u ip m en t tra n sp o rte r  load ing  (CDR). 131:28 08:31 06 Feb 1971

L unar p o rtab le  m ag n e to m ete r offloading (CDR). 131:38 08:41 06 Feb 1971

L unar p o rtab le  m ag n e to m ete r offloading (LM P). 131:39 08:42 06 Feb 1971

2 n d  EVA television tran sm iss io n  started . 131:40 08:43 06 Feb 1971

Evaluation o f  m o d u la r eq u ipm en t tra n sp o r te r  track  (CDR). 131:43 08:46 06 Feb 1971

L unar p o rtab le  m ag n e to m ete r operation  (LM P). 131:44 08:47 06 Feb 1971

D eparted  LM for sta tion  A (CDR). 131:46 08:49 06 Feb 1971

D eparted  LM for s ta tion  A (LM P). 131:48 08:51 06 Feb 1971

Station A activ ity  (CDR/LM P). 131:54 08:57 06 Feb 1971

CSM galactic su rvey  photography. 132:25 09:28 06 Feb 1971

D eparted  sta tion  A for s ta tion  B (CDR/LM P). 132:26 09:29 06 Feb 1971

Station B activ ity  (CDR/LM P). 132:34 09:37 06 Feb 1971

D eparted  sta tion  B for sta tion  Delta (CDR/LM P). 132:39 09:42 06 Feb 1971

CSM lu n a r lib ra tion  photography. 132:35 09:38 06 Feb 1971

Station  D elta activ ity  (CDR/LM P). 132:42 09:45 06 Feb 1971

D eparted  sta tion  Delta for sta tion  B1 (LM P). 132:44 09:47 06 Feb 1971

D eparted  sta tion  Delta for sta tion  B1 (CDR/LM P). 132:45 09:48 06 Feb 1971

Station  B1 ac tiv ity  (CDR/LM P). 132:48 09:51 06 Feb 1971

D eparted  sta tion  B1 for s ta tion  B2 (CDR/LM P). 132:52 09:55 06 Feb 1971

Station B2 activ ity  (CDR/LM P). 132:57 10:00 06 Feb 1971

D eparted  sta tion  B2 for s ta tion  B3 (CDR/LM P). 133:00 10:03 06 Feb 1971

Station B3 ac tiv ity  (CDR/LM P). 133:14 10:17 06 Feb 1971

D eparted  sta tion  B2 for s ta tion  C p rim e  (CDR/LM P). 133:16 10:19 06 Feb 1971

Station C p rim e  activ ity  (CDR/LM P). 133:22 10:25 06 Feb 1971

D eparted  sta tion  C p rim e  for s ta tion  C l (CDR/LM P). 133:38 10:41 06 Feb 1971

Station  C l ac tiv ity  (CDR/LM P). 133:40 10:43 06 Feb 1971

D eparted  sta tion  C l for s ta tion  C2 (CDR/LM P). 133:46 10:49 06 Feb 1971

Station C2 ac tiv ity  (CDR/LM P). 133:52 10:55 06 Feb 1971

D eparted  sta tion  C2 for s ta tion  E (CDR/LM P). 133:54 10:57 06 Feb 1971

Station  E activ ity  (CDR/LM P). • 134:00 11:03 06 Feb 1971

D eparted  sta tion  E for s ta tion  F (CDR/LM P). 134:02 11:05 06 Feb 1971

Station F activ ity  (CDR/LM P). 134:06 11:09 06 Feb 1971

D eparted  sta tion  F for s ta tion  G (CDR/LM P). 134:09 11:12 06 Feb 1971

Station G activ ity  (CDR/LM P). 134:11 11:14 06 Feb 1971

D eparted  sta tion  G for s ta tion  G1 (CDR/LM P). 134:47 11:50 06 Feb 1971

Station G1 activ ity  (CDR/LM P). 134:49 11:52 06 Feb 1971
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D eparted  sta tion  G1 for LM (CDR/LM P). 134:52 11:55 06 Feb 1971
EVA closeout (CDR). 134:55 11:58 06 Feb 1971

EVA closeout (LM P). 134:57 12:00 06 Feb 1971
Solar w in d  com position  experim en t retrieved. 135:13 12:16 06 Feb 1971
CSM contingency pho tog raphy  of D escartes. 135:20 12:23 06 Feb 1971
EVA en d ed  (LM P). 135:25 12:28 06 Feb 1971

EVA en d ed  (CDR). Post-EVA activ ity  operations p rio r to  LM cabin  repressuriza tion  (LM P). 135:35 12:38 06 Feb 1971
Post-EVA activ ity  operations p rio r to LM cabin  repressuriza tion  (CDR). 135:41 12:44 06 Feb 1971
2 n d  EVA television tran sm iss io n  ended.

2 n d  EVA e n d ed  (cab in  repressuriza tion  started). 135:42:54 12:45:56 06 Feb 1971
LM cab in  depressurized , equ ipm en t je ttisoned , cabin  repressurized . 136:40 13:43 06 Feb 1971
CSM lan d m a rk  track ing  started . 137:10 14:13 06 Feb 1971
CSM lan d m a rk  track ing  ended . 137:55 14:58 06 Feb 1971
R endezvous ra d a r activation  an d  self-test. 138:40 15:43 06 Feb 1971
CSM backw ard-look ing  zero ph ase  observations a n d  orb ita l science photography. 139:00 16:03 06 Feb 1971
CSM forw ard-looking zero phase  observations. 139:55 16:58 06 Feb 1971
LM lu n a r liftoff ign ition  (LM APS). 141:45:40 18:48:42 06 Feb 1971
L unar ascent orb it cutoff. 141:52:52.1 18:55:54 06 Feb 1971
V ernier ad jus tm en t ignition  (LM RCS). 141:56:49.4 18:59:51 06 Feb 1971
V ernier ad ju s tm en t cutoff. 141 :5 7 :01.5 19:00:03 06 Feb 1971
T erm inal p hase  in itia tion  ignition. 142:30:51.1 19:33:53 06 Feb 1971
T erm inal p hase  in itia tion  cutoff. 142:30:54.7 19:33:56 06 Feb 1971
LM 1st m idcourse  correction . 142:45 19:48 06 Feb 1971
LM 2 n d  m idcourse  correction . 143:00 20:03 06 Feb 1971
Term inal phase  finalize ignition. 143:13:29.1 20:16:31 06 Feb 1971

T erm inal p hase  finalize cutoff. 143:13:55.8 20:16:57 06 Feb 1971
T V  tran sm iss io n  started . 143:15 20:18 06 Feb 1971
TV tran sm iss io n  ended. 143:20 20:23 06 Feb 1971
TV tran sm iss io n  sta rted . 143:28 20:31 06 Feb 1971
CSM/LM docked. 143:32:50.5 20:35:52 06 Feb 1971
TV tran sm iss io n  ended. 143:35 20:38 06 Feb 1971

E qu ipm en t an d  sam ples tran sferred  to  CM. 144:00 21:03 06 Feb 1971

LM ascen t stage je ttisoned . 145:44:58.0 22:48:00 06 Feb 1971

CSM/LM final separa tion  ignition  (SM RCS). 145:49:42.5 22:52:44 06 Feb 1971
CSM /LM final separa tion  cutoff. 145:49:58.3 22:53:00 06 Feb 1971

C on tam ination  control. 146:20 23:23 06 Feb 1971

LM ascen t stage deo rb it ignition  (LM RCS). 147:14:16.9 00:17:18 07 Feb 1971
LM ascent stage fuel depletion . 147:15:33.1 00:18:35 07 Feb 1971

LM ascent stage im pac t on  lu n ar surface. 147:42:23.4 00:45:25 07 Feb 1971

Apollo 12 LM im pact p o in t a n d  Apollo 13 an d  Apollo 14 S-IVB im pac t po in ts pho tographed . 147:45 00:48 07 Feb 1971
T ransearth  in jec tion  ign ition  (SPS). 148:36:02.30 01:39:04 07 Feb 1971
T ransearth  in jec tion  cutoff. 148:38:31.53 01:41:33 07 Feb 1971

L unar photography. 148:55 01:58 07 Feb 1971
C islunar navigation  started . 163:30 16:33 07 Feb 1971
C islunar navigation  ended. 164:20 17:23 07 Feb 1971
M idcourse correc tion  ign ition  (SM RCS). 165:34:56.69 18:37:58 07 Feb 1971
M idcourse correc tion  cutoff. 165:34:59.69 18:38:01 07 Feb 1971

C islunar navigation  started . 165:40 18:43 07 Feb 1971
C islunar navigation  ended. 166:50 19:53 07 Feb 1971

Oxygen flow rate  tes t a ttitu d e  started . 167:25 20:28 07 Feb 1971
Oxygen flow ra te  test started . 167:50 20:53 07 Feb 1971
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Oxygen flow ra te  test ended. 169:00 22:03 07 Feb 1971

Oxygen flow ra te  test a ttitu d e  ended. 170:40 23:43 07 Feb 1971

C ontam ination  control. 171:20 00:23 08 Feb 1971

TV tran sm iss io n  sta rted . 171:30 00:33 08 Feb 1971

Inflight d e m o n s tra tio n s sta rted . 171:50 00:53 08 Feb 1971

Inflight d em o n stra tio n s ended . . 172:09 01:12 08 Feb 1971

TV tran sm iss io n  ended . 172:20 01:23 08 Feb 1971

Light flash experim en t started . 190:50 19:53 08 Feb 1971

Light flash experim en t ended . 191:50 20:53 08 Feb 1971

TV tran sm iss io n  sta rted . 194:29 23:32 08 Feb 1971

TV tran sm iss io n  ended . 194:52 23:55 08 Feb 1971

E arth  darkside  d im -ligh t photography. 197:44 02:47 09 Feb 1971

CM/SM separa tion . 215:32:42.2 20:35:44 09 Feb 1971

Entry. 215:47:45.3 20:50:47 09 Feb 1971

C om m unication  blackout started . 215:48:02 20:51:04 09 Feb 1971

C om m unication  blackout ended. 215:51:19 20:54:21 09 Feb 1971

S -band  con tact w ith  CM estab lished  by  recovery forces. 215:52 20:55 09 Feb 1971

R ad ar con tact w ith  CM established by recovery ship. 215:53 20:56 09 Feb 1971

D rogue parachu te  deployed. 215:56:08 20:59:10 09 Feb 1971

Visual con tact w ith  CM estab lished  by  recovery helicopter. 215:57 21:00 09 Feb 1971

Voice con tact w ith  CM established by recovery ship. 

M ain  p arach u te  deployed.

215:58 21:01 09 Feb 1971

Splashdow n (w ent to  apex-up). 216:01:58.1 21:05:00 09 Feb 1971

VHF beacon  con tact estab lished  w ith  CM by recovery helicopter. 216:04 21:07 09 Feb 1971

Sw im m ers deployed to  CM. 216:09 21:12 09 Feb 1971

Flotation  collar inflated. 216:17 21:20 09 Feb 1971

D econtam ination  sw im m er deployed. 216:24 21:27 09 Feb 1971

H atch o pened  for crew  egress. 216:37 21:40 09 Feb 1971

Crew in life raft. 216:38 21:41 09 Feb 1971

Crew aboard  recovery helicopter. 216:45 21:48 09 Feb 1971

Crew ab o ard  recovery ship. 216:50 21:53 09 Feb 1971

Crew en tered  m obile  q u a ran tin e  facility. 217:00 22:03 09 Feb 1971

CM ab o ard  recovery ship. 218:06 23:09 09 Feb 1971

1st sam ple flight d e p a rted  recovery ship. 246:52 03:55 11 Feb 1971

Flight crew  d ep arted  recovery ship. 260:43 17:46 11 Feb 1971

1st sam ple flight arrived  in  H ouston. 263:54 20:57 11 Feb 1971

Flight crew  arrived  in  H ouston. 276:31 09:34 12 Feb 1971

Flight crew  in L unar Receiving Laboratory. 278:32 11:35 12 Feb 1971

M obile q u a ran tin e  facility a n d  CM offloaded in  HI. 408:27 21:30 17 Feb 1971

M obile q u a ran tin e  facility a rrived  in  H ouston. 418:37 07:40 18 Feb 1971

RCS deactiva tion  com pleted. 457:57 23:00 19 Feb 1971

CM a rrived  in  H ouston. 528:42 21:45 22 Feb 1971

CM delivered to L unar Receiving Laboratory. 

Crew released  from  qu aran tin e .

530:27 23:30 22 Feb 1971
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M aneuver to local horizon tal a ttitude  started . 002:58:26.2 16:32:26 26 Jul 971

M aneuver to tran sp o sitio n  an d  dock ing  a ttitude  started . 003:10:54.6 16:44:54 26 Jul 1971

CSM separa ted  from  S-IVB. 003:22:27.2 16:56:27 26 Jul 1971

TV tran sm iss io n  sta rted . 003:25 16:34 26 Jul 1971

CSM docked  w ith  LM/S-IVB. 003:33:49.5 17:07:49 26 Jul 1971

TV tran sm iss io n  ended . 003:50 16:34 26 Jul 971

CSM/LM ejected  from  S-IVB. 004:18:01.2 17:52:01 26 Jul 1971

S-IVB APS evasive m aneuver ignition. 004:40:01.8 18:14:01 26 Jul 1971

S-IVB APS evasive m an eu v er cutoff. 004:41:22.0 18:15:22 26 Jul 1971

M aneuver to S-IVB LOX d u m p  a ttitu d e  initiated . 004:49:41.8 18:23:41 26 Jul 1971

S-IVB lu n ar im pac t m an eu v er— CVS ven ting  closed. 004:56:40.6 18:30:40 26 Jul 1971

S-IVB lu n ar im pact m an eu v er— LOX dum p. S tart o f  u n p lan n ed  velocity increm ent d u e  to

J-2 eng ine contro l helium  dum p. 005:01:20.6 18:35:20 26 Jul 1971

S-IVB lu n a r im p ac t m an eu v er— CVS vent opened. 005:01:40.6 18:35:40 26 Jul 971

S-IVB lu n ar im pac t m an eu v er— LOX d u m p  ended. 005:02:08.7 18:36:08 26 Jul 1971

S-IVB lu n a r im p ac t m an eu v er— J-2 eng ine contro l he lium  d u m p  ended. 005:18:51 18:52:51 26 Jul 1971

M aneuver to a ttitude  requ ired  for final S-IVB APS b u rn  initiated. 005:27:13.5 19:01:13 26 Jul 1971

S-IVB lu n a r im pact m an eu v er— 1st APS ignition. 005:46:00.7 19:20:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— S tart o f  1st u n p lan n ed  velocity increm en t d u e  to  in s tru m e n t

u n it th e rm al contro l system  w ater valve operations an d  APS a ttitu d e  eng ine  reactions. 006:18:00 19:52:00 26 Jul 1971

S-IVB lu n ar im pac t m aneuver— E nd o f 1st velocity in crem en t due  to  IU/TCS a n d  APS effects. 006:23:00 19:57:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— Start o f  2 n d  velocity increm en t due  to  IU/TCS an d  APS effects. 006:58:00 20:32:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— E nd o f  2 n d  velocity  increm en t due  to IU/TCS an d  APS effects. 007:03:00 20:37:00 26 Jul 1971

S-IVB lu n ar im p ac t m an eu v er— S tart o f  3 rd  velocity increm en t due  to IU/TCS an d  APS effects. 007:38:00 21:12:00 26 Jul 1971

S-IVB lu n ar im pac t m an eu v er— E nd o f 3 rd  velocity increm en t due  to  IU/TCS a n d  APS effects. 007:43:00 21:17:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— S tart o f  4 th  velocity in crem en t due  to  IU/TCS an d  APS effects. 008:18:00 21:52:00 26 Jul 1971

S-IVB lu n a r im p ac t m aneuver— E nd o f  4 th  velocity in crem en t d u e  to  IU/TCS an d  APS effects. 008:23:00 21:57:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— Start o f  5 th  velocity increm en t due  to IU/TCS an d  APS effects. 008:53:00 22:27:00 26 Jul 1971

S-IVB lu n a r im pac t m an eu v er— E n d  o f 5 th  velocity increm en t due  to  IU/TCS an d  APS effects. 008:58:00 22:32:00 26 Jul 1971

S-IVB lu n ar im pac t m an eu v er— S tart o f  6 th  velocity increm ent d u e  to IU/TCS an d  APS effects. 009:28:00 23:02:00 26 Jul 1971

S-IVB lu n ar im pac t m an eu v er— E nd o f 6 th  velocity increm en t d u e  to IU/TCS an d  APS effects. 009:33:00 23:07:00 26 Jul 1971

S-IVB lu n a r im p ac t m an eu v er— 2 n d  APS ignition. 010:00:01 23:34:01 26 Jul 1971

S-IVB lu n a r im pac t m aneuver— 2 n d  APS cutoff. 010:01:12 23:35:12 26 Jul 1971

S-IVB 0.3° p e r  second solar heating  avoidance roll com m and . 010:19:22 23:53:22 26 Jul 1971

M idcourse correc tion  ignition. 028:40:22.00 18:14:22 27 Jul 1971

M idcourse correc tion  cutoff. 028:40:22.80 18:14:22 27 Jul 1971

Sextant pho tog raphy  tes t started . 032:00 21:34 27 Jul 1971

Sextant pho tography  test ended. 032:50 22:24 27 Jul 1971
Prepara tions for LM ingress. 033:25 22:59 27 Jul 1971

CDR an d  LM P en te red  LM for checkout. 033:56 23:30 27 Jul 1971
TV tran sm iss io n  o f  CM an d  LM in terio rs started . 034:55 00:29 28 Jul 1971

TV tran sm iss io n  o f  CM an d  LM in terio rs ended. 035:46 01:20 28 Jul 1971
CDR an d  LM P en te red  CM. 036:55 02:29 28 Jul 1971

Visual light flash ph en o m en o n  observations started . 051:37 17:11 28 Jul 1971

Visual light flash p h en o m en o n  observations ended. 052:33 18:07 28 Jul 1971

LM ingress an d  housekeeping. 056:26 22:00 28 Jul 1971
CDR an d  LM P en te red  LM for checkout. 057:00 22:34 28 Jul 1971

CDR a n d  LM P en tered  CM. 058:00 23:34 28 Jul 1971

Equigravisphere. 063:55:20 05:29:20 29 Jul 1971

M idcourse  correc tion  ignition. 073:31:14.81 15:05:14 29 Jul 1971

M idcourse correc tion  cutoff. 073:31:15.72 15:05:15 29 Jul 1971
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Scientific in s tru m e n t m odu le  d o o r je ttisoned . 074:06:47.1 15:40:47 29 Jul 1971

L unar o rb it in se rtio n  ign ition  (SPS). 078:31:46.70 20:05:46 29 Jul 1971

L unar o rb it in se rtio n  cutoff. 078:38:25.06 20:12:25 29 Jul 1971

S-IVB im p ac t o n  lu n ar surface. 079:24:41.55 20:58:41 29 Jul 1971

O rbital science pho tog raphy  started . ' 080:35 22:09 29 Jul 1971

O rbital science pho tog raphy  ended. 080:50 22:24 29 Jul 1971

T erm inator photography. 082:00 23:34 29 Jul 1971

D escent o rb it in se rtio n  ign ition  (SPS). 082:39:49.09 00:13:49 30 Jul 1971

D escent o rb it in se rtio n  cutoff. 082:40:13.62 00:14:13 30 Jul 1971

CSM lan d m a rk  tracking. 083:45 01:19 30 Jul 1971

T erm inator photography. 084:35 02:09 30 Jul 1971

TV tran sm iss io n  o f  land ing  site started . 095:00 12:34 30 Jul 1971

TV tran sm iss io n  o f  lan d in g  site ended . 095:10 12:44 30 Jul 1971

D escent o rb it tr im  ign ition  (RCS). 095:56:44.70 13:30:44 30 Jul 1971

D escent o rb it t r im  cutoff. 095:57:15.10 13:31:15 30 Jul 1971

CDR a n d  LM P en tered  LM for activation, checkout, an d  p la tfo rm  alignm ent. 098:00 15:34 30 Jul 1971

CM/LM  und o ck in g  failure due  to loose CM /LM  um bilical. 100:14 17:48 30 Jul 1971

LM u n d o ck in g  an d  separa tion . 100:39:16.2 18:13:16 30 Jul 1971

CSM o rb it c ircu lariza tion  ign ition  (SPS). 101:38:58.98 19:12:59 30 Jul 1971

CSM orb it c ircu lariza tion  cutoff. 101:39:02.65 19:13:02 30 Jul 1971

CSM lu n a r surface la n d m a rk  tracking. 102:35 20:09 30 Jul 1971

LM land ing  ra d a r  on. 104:25:13.0 21:59:13 30 Jul 1971

LM pow ered descen t eng ine ignition. 104:30:09.4 22:04:09 30 Jul 1971

LM th ro ttle  to  fu ll-th ro ttle  position . 104:30:35.9 22:04:35 30 Jul 1971

LM m an u a l ta rge t (land ing  site) update . 104:31:44.2 22:05:44 30 Jul 1971

LM pitchover started . 104:33:10.4 22:07:10 30 Jul 1971

LM lan d in g  ra d a r  range d a ta  good. 104:33:26.2 22:07:26 30 Jul 1971

LM land ing  ra d a r  a ltitude  data  good. 104:33:38.2 22:07:38 30 Jul 1971

LM land ing  ra d a r  u pda tes enabled. 104:33:50.2 22:07:50 30 Jul 1971

LM th ro td e  dow n. 104:37:31.1 22:11:31 30 Jul 1971

LM approach  p hase  p ro g ram  selected. . 104:39:32.2 22:13:32 30 Jul 1971

LM lan d in g  ra d a r  an ten n a  to position  2. 104:39:39.0 22:13:39 30 Jul 1971

LM 1st land ing  p o in t redesignation . 104:39:40.0 22:13:40 30 Jul 1971

LM land ing  ra d a r  sw itched to  low scale. 104:40:13.0 . 22:14:13 30 Jul 1971

LM a ttitu d e  ho ld  m ode  selected. 104:41:08.7 22:15:08 30 Jul 1971

LM lan d in g  phase  p ro g ram  selected. 104:41:10.2 22:15:10 30 Jul 1971

LM pow ered  descen t eng ine  cutoff. 104:42:28.6 22:16:28 30 Jul 1971

LM lu n a r lan d in g  (righ t side & forw ard  foo tpad  contact). 104:42.29.3 22:16:29 30 Jul 1971

LM final settling. 104:42.31.1 22:16:31 30 Jul 1971

CSM orb ita l science photography. 106:00 23:34 30 Jul 1971

S tand-up  EVA s ta rte d  (Scott). 106:42:49 00:16:49 31 Jul 1971

S tand-up  EVA ended. 107:15:56 00:49:56 31 Jul 1971

CSM orb ita l science photography. 108:00 01:34 31 Jul 1971

CSM orb ita l science photography.

TV tran sm iss io n  sta rted  for 1st EVA.

108:40 02:14 31 Jul 1971

CSM bistatic ra d a r  test. 110:00 03:34 31 Jul 1971

1st EVA s ta rte d  (LM cabin  depressurized). 119:39:17 13:13:17 31 Jul 1971

TV deployed. ■ 119:54:54 13:28:54 31 Jul 1971

C ontingency sam ple collected. 120:00:05 13:34:05 31 Jul 1971

L unar rover vehicle (LRV) offloaded. 120:18:31 13:52:31 31 Jul 1971
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LRV deployed. 120:31:33 14:05:33 31 Jul 1971

LRV configured  for traverse. 121:24:03 14:58:03 31 Jul 1971

D eparted  for s ta tion  1.

A rrived a t sta tion  1. Perform ed  radial sam pling , ga thered  d o cum en ted  sam ples, and

121:44:55 15:18:55 31 Jul 1971

p erfo rm ed  pan o ram ic  photography. 122:10:46 15:44:46 31 Jul 1971

D eparted  for s ta tion  2.

A rrived a t s ta tion  2. G athered sam ples, ob ta in ed  a  double  core tu b e  sam ple  an d  perform ed

122:22:36 15:56:36 31 Jul 1971

ste reopanoram ic  an d  500 m m  photography. 122:34:44 16:08:44 31 Jul 1971

CSM deep space m easu rem en ts. 122:40 16:14 31 Jul 1971

CSM su n rise  so lar corona photography. 123:05 16:39 31 Jul 1971

D eparted  for LM.

A rrived a t LM. Offloaded an d  deployed Apollo lu n a r surface experim en t package (ALSEP),

123:26:02 17:02 31 Jul 1971

laser rang ing  retroreflector, an d  so lar w ind  com position  experim ent. 123:59:39 17:33:39 31 Jul 1971

CSM su n se t so lar corona photography. 124:30 18:04 31 Jul 1971

CSM lu n ar lib ra tion  photography. 125:00 18:34 31 Jul 1971

1st ALSEP d a ta  received on  E arth. 125:18:00 18:52 31 Jul 1971

TV tran sm iss io n  e n d ed  for 1st EVA. 125:55 19:29 31 Jul 1971

Cold cathode gauge experim en t tu rn e d  on. CSM orb ita l science photography. 126:00 19:34 31 Jul 1971

1st EVA e n d ed  (cab in  repressurized). 126:11:59 19:45:59 31 Jul 1971

H eat flow ex perim en t tu rn e d  on. 126:13 19:47 31 Jul 1971

CSM bistatic  rad ar test. 131:40 01:14 01 Aug 1971

CSM orb ita l science photography. 142:00 11:34 01 Aug 1971

2 n d  EVA sta rte d  (cab in  depressurized). 142:14:48 11:48:48 01 Aug 1971

E q u ipm en t p rep ared  for LRV traverse. 142:25:04 11:59:04 01 Aug 1971

TV tran sm iss io n  s ta r te d  for 2 n d  EVA. 142:35 12:09 01 Aug 1971

D eparted  for sta tion  6.

A rrived a t s ta tion  6. G athered sam ples, o b ta in ed  a  single core tu b e  sam ple, ob ta ined  a special 

env ironm enta l sam ple  from  trench , an d  perform ed  pan o ram ic  and  500 m m  photography

143:10:43 12:44:43 01 Aug 1971

tasks. 143:53:46 13:27:46 01 Aug 1971

CSM E arth sh in e  photography. 144:10:32 13:44:32 01 Aug 1971

D ep arted  for s ta tion  6a. 144:58:49 14:32:49 01 Aug 1971

A rrived  at s ta tion  6a. G athered  sam ples an d  pe rfo rm ed  pan o ram ic  pho tography  tasks. 145:01:11 14:35:11 01 Aug 1971

D eparted  for s ta tion  7.

A rrived at s ta tion  7. G athered selected  sam ples, a  com prehensive soil sam ple, and

145:22:40 14:56:40 01 Aug 1971

perfo rm ed  pan o ram ic  photography. 145:26:25 15:00:25 01 Aug 1971

D eparted  for s ta tion  4. 146:16:09 15:50:09 01 Aug 1971

A rrived at sta tion  4. G athered  sam ples a n d  pe rfo rm ed  pan o ram ic  photography. 146:28:59 16:02:59 01 Aug 1971

CSM deep space m easu rem en ts. 146:30 16:04 01 Aug 1971

D eparted  for LM. 146:45:44 16:19:44 01 Aug 1971

A rrived a t LM. O ffloaded sam ples an d  configured  LRV for tr ip  to  s ta tion  8 (ALSEP site). 147:08:09 16:42:09 01 Aug 1971
D eparted  for s ta tion  8. 147:19:33 16:53:33 01 Aug 1971

CSM orb ita l science photography.

A rrived a t s ta tion  8. G athered com prehensive geologic sam ple, ga thered  special env ironm ental 

sam ple from  trench , drilled  second heat flow hole an d  em placed probe , drilled  deep  core

147:20 16:54 01 Aug 1971

sam ple  hole, an d  perfo rm ed  p en e tro m e ter experim ents. 147:21:15 16:55:15 01 Aug 1971
D eparted  for LM. 148:31:08 18:05:08 01 Aug 1971
A rrived  at LM. Deployed U nited  States flag an d  s ta r te d  EVA closeout. 148:32:17 18:06:17 01 Aug 1971

CSM zodiacal light photography. 148:40 18:14 01 Aug 1971

CSM orb ita l science photography. 149:10 18:44 01 Aug 1971

TV tran sm iss io n  e n d ed  for 2 n d  EVA. 149:20 18:54 01 Aug 1971

2 n d  EVA e n d ed  (cabin  repressurized). 149:27:02 19:01:02 01 Aug 1971 
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3rd  EVA s ta rte d  (LM cab in  depressurized). 163:18:14 08:52:14 02 Aug 1971

TV tran sm iss io n  sta rte d  for 3 rd  EVA. 163:45 09:19 02 Aug 1971

D eparted  for ALSEP site. 164:04:13 09:38:13 02 Aug 1971

A rrived at ALSEP site. Recovered deep  core sam ple an d  p h o to g rap h ed  LRV operation . 164:09:00 09:43:00 02 Aug 1971

D ep arted  for s ta tion  9. 164:48:05 10:22:05 02 Aug 1971

A rrived at s ta tion  9. Collected sam ples a n d  p e rfo rm ed  pan o ram ic  pho tog raphy  tasks. 165:01:22 10:35:22 02 Aug 1971

CSM p lane  change ign ition  (SPS). 165:11:32.74 10:45:32 02 Aug 1971

CSM p lane  change cutoff. 165:11:51.05 10:45:51 02 Aug 1971

D ep arted  for s ta tion  9a. 165:16:50 10:50:50 02 Aug 1971

A rrived at s ta tion  9a. G athered  extensive sam ples, ob ta in ed  a  double core tu b e  an d

pe rfo rm ed  pho tog raph ic  task s includ ing  500 m m  a n d  stereoscopic p an o ram ic  photography. 165:19:26 10:53:26 02 Aug 1971

D eparted  for s ta tio n  10. 166:14:25 11:48:25 02 Aug 1971

A rrived at s ta tio n  10. G athered  sam ples a n d  pe rfo rm ed  500 m m  an d  pan o ram ic  

pho tog raphy  tasks. 166:16:45 11:50:45 02 Aug 1971

D ep arted  for ALSEP site. 166:28:49 12:02:49 02 Aug 1971

A rrived at ALSEP site. Recovered d rilled  core sam ple  a n d  p e rfo rm ed  pho tog raph ic  tasks. 166:43:40 12:17:40 02 Aug 1971

A rrived a t LM. EVA closeou t p rocedures s ta rted . 166:45:45 12:19:45 02 Aug 1971

Solar w in d  com position  ex perim en t retrieved. 167:10 12:44 02 Aug 1971

D eparted  for final position ing  o f  LRV to o b ta in  television  coverage o f  LM ascent. 167:32:18 13:06:18 02 A ug 1971

LRV positioned. 167:35:24 13:09:24 02 Aug 1971

3rd  EVA e n d ed  (LM cab in  repressurized). 168:08:04 13:42:04 02 Aug 1971

TV tran sm iss io n  e n d ed  for 3 rd  EVA. 168:20 13:54 02 Aug 1971

CSM G egenschein photography. 168:30 14:04 02 A ug 1971

LM equ ip m en t je ttisoned . 169:00 14:34 02 Aug 1971

CSM track ing  o f  LM lan d in g  site. 169:30 15:04 02 Aug 1971

Surface television tran sm iss io n  s ta rte d  for lu n a r  liftoff. 171:30 17:04 02 Aug 1971

LM lu n ar liftoff ign ition  (LM  APS). 171:37:23.2 17:11:23 02 Aug 1971

Surface television tran sm iss io n  ended. 171:40 17:14 02 Aug 1971

L unar ascen t o rb it cutoff. 171:44:34.2 17:18:34 02 Aug 1971

T erm inal p hase  in itia tion  ignition. 172:29:40.0 18:03:40 02 Aug 1971

Term inal p h ase  in itia tion  cutoff. 172:29:42.6 18:03:42 02 Aug 1971

TV tran sm iss io n  sta rted . 173:05 18:39 02 A ug 1971

TV tran sm iss io n  ended. 173:10 18:44 02 Aug 1971

Term inal p h ase  finalize. 173:11:07 18:45:07 02 Aug 1971

TV tran sm iss io n  sta rted . 173:35 19:09 02 Aug 1971

CSM/LM docked. 173:36:25.5 19:10:25 02 Aug 1971

TV tran sm iss io n  ended. CDR a n d  LM P p rep ared  to transfer to  CSM. 173:40 19:14 02 Aug 1971

Sam ples a n d  eq u ip m en t tran sferred  to  CSM. 175:00 20:34 02 Aug 1971

CDR a n d  LM P en tered  CSM a n d  hatch  closed. 176:40 22:14 02 Aug 1971

LM ascen t stage jettisoned . 179:30:01.4 01:04:01 03 Aug 1971

CSM sep ara tio n  m aneuver from  LM. 179:50 01:24 03 Aug 1971

LM ascen t stage d eo rb it ignition . 181:04:19.8 02:38:19 03 Aug 1971

LM ascen t stage fuel depletion . 181:05:42.8 02:39:42 03 Aug 1971

LM ascen t stage im pac t o n  lu n ar surface. 181:29:35.8 03:03:35 03 Aug 1971

Deep space m easu rem en ts  a n d  G egenschein photography. 195:45 17:19 03 Aug 1971

U ltraviolet pho tography  o f lu n ar m aria . 196:35 18:09 03 Aug 1971

Visual light flash p h en o m en o n  observations started . 197:00 18:34 03 A ug 1971

V isual observations fro m  lu n ar orbit. 197:20 18:54 03 Aug 1971

Visual light flash p h en o m en o n  observations ended . 198:00 19:34 03 Aug 1971

O rbital science photography. 198:35 20:09 03 Aug 1971

V isual observations from  lu n a r orbit. 199:00 20:34 03 Aug 1971

208 Apollo by the Numbers



Apollo 15 Timeline

E v e n t

G E T

( h h h :m m :s s )

G M T

T im e

G M T

D a te

CSM lu n ar te rm in a to r photography. 199:30 21:04 03 Aug 1971
CSM lu n ar te rm in a to r photography. 200:30 22:04 03 Aug 1971

O rbital science photography. 200:50 22:24 03 Aug 1971

U ltraviolet pho tog raphy  o f  lu n a r  surface. 201:00 22:34 03 Aug 1971
CSM lu n ar te rm in a to r photography. 201:40 23:14 03 Aug 1971
CSM b o o m  photography. 202:20 23:54 03 Aug 1971
CSM lu n ar te rm in a to r p h o tog raphy 214:05 11:39 04 Aug 1971

O rbital science p h o tog raphy 214:35 12:09 04 Aug 1971

D eep space m easu rem en ts. 215:40 13:14 04 Aug 1971

Sunrise  solar corona p h o tog raphy 216:00 13:34 04 Aug 1971

O rbital science p h o tog raphy 217:00 14:34 04 Aug 1971

CSM lu n ar te rm in a to r pho tog raphy 217:20 14:54 04 Aug 1971
CSM lu n ar te rm in a to r p h o tog raphy 219:20 16:54 04 Aug 1971

O rbit shap ing  m aneuver ignition. 221:20:48.02 18:54:48 04 Aug 1971

O rbit shap ing  m aneuver cutoff. 221:20:51.44 18:54:51 04 Aug 1971

Subsatellite launched. 222:39:29.1 20:13:29 04 Aug 1971
T ransearth  in jection  ign ition  (SPS). 223:48:45.84 21:22:45 04 Aug 1971

T ransearth  in jec tion  cutoff. 223:51:06.74 21:25:06 04 Aug 1971

M oon a n d  s ta r field p h o tog raphy 224:20 21:54 04 Aug 1971

C orona w indow  calibration. 239:05 12:39 05 Aug 1971

T ransearth  EVA sta rte d  (W orden). 241:57:12 15:31:12 05 Aug 1971
T ransearth  EVA— TV tran sm iss io n  started . 242:00 15:34 05 Aug 1971

T ransearth  EVA— TV an d  da ta  acqu isition  cam eras installed  a n d  adjusted. 242:02 15:36 05 Aug 1971
T ransearth  EVA— C am era cassette  retrieved. 242:22 15:56 05 Aug 1971
T ransearth  EVA— TV tran sm iss io n  ended. 242:28 16:02 05 Aug 1971

T ransearth  EVA— Ingress a n d  hatch  closed. 242:33 16:07 05 Aug 1971
T ransearth  EVA ended . 242:36:19 16:10:19 05 Aug 1971
Visual light flash p h en o m en o n  observations started . 264:35 14:09 06 Aug 1971

V isual light flash p h en o m en o n  observations ended. 265:35 15:09 06 Aug 1971
L unar eclipse p h o tog raphy 269:00 18:34 06 Aug 1971
Sextant photography. 270:00 19:34 06 Aug 1971
L unar eclipse ph o to g rap h y 271:00 20:34 06 Aug 1971
C on tam ination  p h o tog raphy 271:50 21:24 06 Aug 1971
M ass spec trom eter b o o m  re trac tio n  test. 272:45 22:19 06 Aug 1971
M idcourse co rrec tion  ignition. 291:56:49.91 17:30:49 07 Aug 1971
M idcourse correc tion  cutoff. 291:57:12.21 17:31:12 07 Aug 1971
CM/SM separa tion . 294:43:55.2 20:17:55 07 Aug 1971
E n try 294:58:54.7 20:32:54 07 Aug 1971

C om m unication  b lackout started . 295:59:13 21:33:13 07 Aug 1971
C om m unication  blackout ended. 295:02:31 20:36:31 07 Aug 1971
R ad ar con tact w ith  CM by estab lished  recovery ship. 295:03 20:37 07 Aug 1971
S -band  con tact w ith  CM estab lished  by recovery aircraft. 295:04 20:38 07 Aug 1971
Forw ard  h eat shield je ttisoned . 295:06:45 20:40:45 07 Aug 1971

D rogue parachu te  deployed. 295:06:46 20:40:46 07 Aug 1971

VHF recovery beacon  con tact estab lished  w ith  CM by recovery ship an d  recovery aircraft. 295:07 20:41 07 Aug 1971

Visual sigh ting  o f  CM established by su p p o rt helicopters.

M ain parachute  deployed. 295:07:34 20:41:34 07 Aug 1971
Splashdow n (w ent to apex-up). 295:11:53.0 20:45:53 07 Aug 1971

Crew aboard  recovery helicopter.

Crew aboard  recovery ship. 295:51 21:25 07 Aug 1971
CM ab o ard  recovery ship. 296:46 22:20 07 Aug 1971
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