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1.0 SUMMARY

Apollo 8 was the second manned flight in the program and the first

manned lunar orbit mission. The crew were Fr_m_k Borman, Commander;

James A. Lovell, Command Module Pilot; and William'A. Anders, Lunar
Module Pilot.

The Apollo 8 space vehicle was launched on time from Kennedy Space

Center, Florida, at 7:51:00 a.m.e.s.t, on December 21, 1968. Following

a nominal boost phase, the spacecraft and S-IVB combination was inserted

- into a parking orbit of 98 by 103 nautical miles. After a post-insertion

checkout of spacecraft systems, the 319-second translunar injection ma-

neuver was initiated at 2:50:37 by reignition of the S-IVB engine.

The spacecraft separated from the S-IVB at 3:20:59, followed by two

separation maneuvers using the service module reaction control system.

The first midcourse correction, made with a velocity change of 24.8 feet

per second, was conducted at ll:00:00. The translunar coast phase was

devoted to navigation sightings, two television transmissions, and various

systems checks. The second midcourse correction, conducted at 60:59:55,

was a velocity change of 1.4 feet per second.

The 246.9-second lunar orbit insertion m_meuver was performed at

69:08:20, and the initial lunar orbit was 168°5 by 60.0 nautical miles.
A maneuver to circularize the orbit was conducted at 73:35:07 and re-

sulted in a lunar orbit of 59.7 by 60.7 nautical miles. The coast phase

between maneuvers was devoted to orbit navigation and ground track deter-
mination. Ten revolutions were completed during the 20 hours ll minutes

spent in lunar orbit.

The lunar orbit coast phase involved numerous landing-site/landmark

sightings, lunar photography, and preparation for transearth injection.
The transearth injection maneuver, 204 seconds in duration, was conducted

at 89:19:17 using the service propulsion system.

When possible during both the translunar and transearth coast phases,

passive thermal control maneuvers of about one revolution per hour were

effected to maintain temperatures within nominal limits. The transearth

coast period involved a number of star/horizon navigation sightings using
both the earth and moon horizons. The only transearth midcourse correc-

tion was a maneuver of 4.8 feet per second made at 103:59:54.

Command module/service module separation was at 146:28:48, and the

command module reached the entry interface (400 000 feet altitude) at

146:46:14. Following normal deployment of all parachutes, the spacecraft

landed in the Pacific Ocean at 8 degrees 8 minutes north latitude and
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165 degrees 1 minute west longitude, as determined by the primary re-

covery ship USS Yorktown. The total flight duration was 1_7 hours _2 sec-
onds.

Almost without exception, spacecraft systems operated as intended.

All temperatures varied in a predictable manner within acceptable limits,

and consumables usage was always maintained at safe levels. Communica-

tions quality was exceptionally good, and live television was transmitted
on six occasions. The crew superbly performed the planned mission.
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2.0 INTRODUCTION

The Apollo 8 mission was the eighth in a series of flights using

specification Apollo hardware, the second manned flight of a block II
spacecraft, and the first manned flight using a Saturn V launch vehicle.

The mission was the first to the vicinity of the moon and was the con-

tinuation of a program to develop manned lunar landing capability.

The overall objectives of the mission were to demonstrate command

and service module performance in a cislunar and lunar-orbit environment,

to evaluate crew performance in a lunar-orbit mission, to demonstrate

communications and tracking at lunar distances_ and to return high-

resolution photography of proposed Apollo lan_ng areas and other loca-
tions of scientific interest.

Because of the excellent performance of spacecraft systems in both

the Apollo 7 and Apollo 8 missions, this report will present only the

Apollo 8 mission results that are either unique to the lunar environ-

ment or significantly different from Apollo 7. Consequently, some of

the report sections presented in previous Mission Reports have been de-

leted to permit greater emphasis on lunar observations of scientific or
operational interest.

All times in this report are based on range zero, the integral sec-

ond before lift-off. Range zero for this mission was 12:51:00 G.m.t.
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3.0 MISSION DESCRIPTION

The Apollo 8 mission followed the prescribed flight plan in every

major respect. The space vehicle was launched at 7:51:00 a.m.e.s.t.
on December 21, 1968, and the spacecraft was inserted into a 103- by

98-n. mi. parking orbit. The launch vehicle was a 3-stage Saturn V

(no. 503), and the spacecraft was a standard block II command and service

module configuration (no. 103). A lunar module test article (LTA-B) was

mounted in the spacecraft/launch vehicle adapter for mass loading purposes.

The adapter used on this mission was the first to incorporate a panel-

jettison mechanism.

After a parking-orbit coast period devoted to inflight systems

checks, the third stage (S-IVB) of the launch vehicle was reignited at

2:50:37 for the translunar injection maneuver (see fig. 3-1). This

maneuver lasted for 319 seconds. At approximately 3:21:00, the space-

craft was separated from the S-IVB by a small maneuver with the service

module reaction control system.

After separation and transposition, the crew observed and photo-

graphed the S-IVB, then performed reaction control system maneuvers at
3:40:01 and at 4:45:01 to increase the separation distance. At 4:55:56,

a liquid-oxygen dump procedure was initiated in the S-IVB to provide

impulse for changing its path to a trailing-edge lunar flyby and for
insertion into solar orbit. The first midcourse correction was performed

with the service propulsion system at ll:00:00 and produced a velocity

change of 24.8 ft/sec. This maneuver reduced the injection pericynthion
altitude from 459 to 66.3 n. mi.

The conditions at cutoff of the translunar injection maneuver were

so nearly perfect that only one midcourse correction, approximately

8 ft/sec, would have been sufficient to achieve the desired altitude of

about 65 n. mi. at lunar orbit insertion. However, the unplanned maneu-

ver of 7.7 ft/sec at 4:45:01 altered the trajectory so that the predicted

altitude was 458.1 n. mi., which required a 24.8-ft/sec correction to
achieve the desired conditions. An additional midcourse correction of

1.4 ft/sec was performed to further refine the initial conditions.

During translunar coast, the crew completed systems checks, naviga-

tion sightings, two television transmissions, and a second midcourse
correction (1.4 ft/sec at 60:59:54). The spacecraft high-gain antenna,

installed for the first time on this mission, was tested successfully

during the translunar coast phase.

Lunar orbit insertion was initiated at 69:08:20 with a 2997-ft/sec

service propulsion maneuver, resulting in a 60- by 168.5-n. mi. orbit.
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After approximately 4 hours of navigation checks and ground orbit deter-

mination, a lunar orbit circularization maneuver of 135 ft/sec resulted

_ in an orbit of 60.7 by 59.7 n. mi.

The next 12 hours of crew activity in lunar orbit involved near-

and far-side photography, landing-area sightings, and television trans-
missions. The final 4 hours in lunar orbit included a second television

broadcast, but most of the remaining non-critical flight-plan activities

were deleted because of crew fatigue, and this period was devoted to

rest periods and preparation for the transearth injection maneuver. This

maneuver was initiated at 89:19:17, lasted for 303 seconds, and resulted

in a velocity change of 3517 ft/sec.

The transearth coast activities included a number of star/horizon

navigation sightings, using both the moon and earth limbs. Passive ther-

mal control, requiring roll rates of approximately one revolution per

hour, was used during most of the translunar and transearth coast phases

to maintain nearly stable onboard temperatures. This method of thermal

control was interrupted only when specific vehicle attitudes were required.

The only transearth midcourse correction required provided a velocity

change of 4.8 ft/sec, made with the service module reaction control sys-

tem at 103:59:54.

Command module/service module separation was performed at 146:28:48,

and subsequent command module entry (400 000 feet) occurred at 146:46:14.

The spacecraft followed a guided entry profile and landed at 147:00:42
in the Pacific Ocean at 8 degrees 8 minutes north latitude and 165 degrees

i minute west longitude. The crew were retrieved and were aboard the

USS Yorktown at 17:20 G.m.t., and the spacecraft was taken aboard approx-

imately i hour later.

With only minor discrepancies, all spacecraft systems operated as

intended, and all mission objectives were successfully accomplished on

this first manned lunar mission. The flight plan was followed closely,

and crew performance was excellent throughout the 6.l-day mission. A

sequence of events for the mission is shown in table 3-1.
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TABLE 3-1.- SEQUENCE OF E_NTS

Event Time,
hr:min:sec

Range zero (12:51:00 G.m.t.)

Lift-off 00:00:00.7

Maximum dynamic pressure 00:01:18.9

S-IC center engine cutoff 00:02:05.9

S-IC outboard engine cutoff 00:02:33.8

S-IC/S-II separation 00:02:34.5

S-II engine ignition 00:02:35.2

Interstage jettison 00:03:04.5

Launch escape tower Jettison 00:03:08.6

S-II engine cutoff 00:08:44.0

S-II/S-IVB separation 00:08:44.9

S-IVB engine ignition 00:08:45.0

S-IVB engine cutoff 00:11:25.0

Earth orbit insertion 00:11:35.0

Translunar injection ignition 02:50:37.1

Translunar injection cutoff 02:55:55.5

Spacecraft/S-IVB separation 03:20:59.3

First separation maneuver 03:40:01

Second separation maneuver 04:45:01

First midcourse correction ignition 10:59:59.5
First midcourse correction cutoff II:OQ:OI.9

Second midcourse correction 60:59:56

Lunar orbit insertion ignition 69:08:20.4

Lunar orbit insertion cutoff 69:12:27.3

Lunar orbit circularization ignition 73:35:07

Lunar orbit circularization cutoff 73:35:16

Transearth injection ignition 89:19:16.6

Transearth injection cutoff 89:22:40.3

Third midcourse correction 103:59:54
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TABLE 3-I.- SEQUENCE OF EVENTS - Concluded

Event Time,
hr:min:sec

Command module/service module separation l 146:28:48

Entry interface (400 000 feet) 146:46:12.8

Begin blackout 146:46:37

End blackout 146:51:42

Drogue deployment 146:54:47.8

Main parachute deployment 146:55:38.9

Landing 147:00:42



NASA-S-69-605

Moon at landing

S-]3ZB
"ransearth into

injection solar I
(SPS) orbit I

Commandmodule/ /
service module Third /
se midcourse Lunar orbit /

Earth correction circu larizationI

Entry_ parking (RCS) (SPS) /
Landing orbit /

Second midcourse Lunar orbit
correction insertion
(RCS) /' (SPS)

Launch /
pacecraft

Translunar ....-_ "_'f

"'J....... L'Spacecraft / \ S -]_ZB /

S-]3ZB _- First midcourse
separation correction

(SPS/RCS) Moon at launch

J

Figure 3-1.- Apollo 8 mission profile.
!

k.n




