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THE APOLLO 8 CREW

y|

Frank Borman, Bill Anders and Jim Lovell
NASA image 6BIG731, courtesy Kipd ¢ S | ApalSi@age Gallery

AS503/CSM103 MISSION @ NCG 735
Commander : Frank Borman
GommandModulePilot : Jim Lovell
LunarModule Pilot : William Anders
Backup Crew:

Neil ArmstrongBuzz AldrinfFred Haise
Notes

This description of the Apollo 8 Mission, based
on the story in my bookiTracking Apollo to the
Moong is centred around a Honeysuckle Creek
local timeline Australian Eastern Standard Time
(AEST), not the usual WRntral (Spacecraft)
Time. Ground Elapsed Time (GET), i.e. the time
from 00:00:00 at launch, is included for a quick
sequential reference wherevents occurred in
the mission, and to relate it to the Apollo Flight
Journal on the Internet.

To identify Space/Ground dialog the text is
shown initalics

A list of acronyms used in the text is at the end
of the essay.

To use links, an internet conneatids required.

Mission Fact Box

Launchfrom Pad 39A, Cape Kennedy
0751:00 US EST, 1251:00 UT, 2251:00 AEST,
Saturday 2 December 1968

Earth to Moon elapsed time
66 hours 16 minutes 22 seconds

Enter Lunar Orbit
69:08:20 GET, 0959:20 UT, 1959:20 AEST,
Tuesday4 Decembefl968

Lunar orbits
10 orbits in20 hours 10 minutes 13 seconds

Left Lunar Orbit
89:19:16.6 GET, 1610:16 AEST,
Wednesday5 Decembef968

Moon to Earth elapsed time
57 hours 23 minutes 3@conds

Splashdown
147:00:42 GET, 1551:42 UT, Friday 27 Deceml|
1968, 0151:42AEST Saturday 28 December 19¢

Total mission elapsed time
6 days 3 hours 0 minutes 42 seconds

Total distance travelled in space
933,419.1 kilometres


http://www.apolloarchive.com/apollo_gallery.html

Introduction

Apollo 8 maked the beginning of a new era in

man's exploration of space and, indeed, in the
history of mankind, grabbing a swag of space
firsts:

1 The first time lumans had left the planet
Earth

1 The first time a human saw ¢hwhole planet
Earth from space

1 The first tme humans had not experienced a
night, with sunrises and sunsets

1 The first time humans were exposed to raw
solar radiation bgond the Eart® magnetic
field.

9 The first time astronauts had experienced
the full 3.4 million kilogram ttust of the big
SaturnV rocket

1 The first time humans had ented another

gravitational field

The fist time humans orbited the Moan

1 The first time humas had been occulted by
the Moon

9 The first b see the back side of the Moon

1 The fist to see Earthrise at the Moon

9 The first to reenter into the EthQ
atmosphere from the Moon

1 The fist to travel so far and so fast

=

Apollo 8 also ended the Americ@nrace with
the Russians. The Russians had been leading the
race in the early era of space exploration, and
the Americas were constantly looking for ways
of catching up. The Russians were pursuing the
assembly of an Earth orbital platform from
which to launch the lunar landing mission, while
by 1962 the Americans had moved on to the
lunar orbit rendezvous concept, whichs i
estimated to have sliced year off their Apollo
development program.

In October 1968 the Russians were still trying to
perfect their docking techniques. They launched
Soyuz 3 to rendezvous with Soyuz 2 and transfer
crew members between the two spacedidiut

ran into problems and hatb abort the docking
exercise. In November an unmanned Zond 6
flew around the Moon but the cabin
depressurised on the way back and the
spacecraft slammed into the Earth at a speed
that would have killed a human crew.

A Zow 7 flight with two cosmonauts was
planned for December, but due to a number of
technical problems the flight was scrubbed and
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the Russian cosmonauts had to stand by and
watch Apollo 8 go for the Moon.

Of all the Apollo missions Apollo 8 was the most
exciting to me. Most people | have spoken to
who were involved in Apollo, including Houston
flight controllers, agree. Nobody knew what
would happen to humans so far out in space
for the first time we were really going to leave
the Earth and head off into theoid.

Flight Dynamics Officer Jerry Bostick explained
the view from the Trench in Mission Control,

oFrom a trajectory viewpoint, it meant we had
to accelerate some of the software in the
Mission Control Center and the spacecraft and
the worldwide trackig network. Now
management had decided to go into lunar orbit
it required very accurate calculations. | have
told people that shooting for the Moon is a bit
like duck hunting; you dor2shoot at the duck,
you shoot at a spot in front of it and let it fly
into the shot. So weéhave to aim at a spot in
front of the Moon equivalent to the thickness of
a sheet of paper wheniewed from Earth.

We had confidence in being able to do this, but
were a little nervous about doing it for the first
time and much earliethan plannedé

Just the navigation required to accomplish this
feat was minebending. Every object involved in
this voyage was moving and the spacecraft had
to arrive exactly 128.7 kilometres ahead of the
Moon, itself moving at3,219 kilometres per
hour. dist an error of 1.6 kilometres per hour in
the spacecrafs speed would mean missing the
Moon by 1,600 kilometres. As for going into
orbit around the Moong that really grabs ons
stomach.

Put yourself in the cre@ place; how would you
feel about goingrito orbit around the Moon for
the first time ever? Locked up in a spacecraft
not much bigger than a phone box with two
other people? If anything wentwrong it was
days to get back to the Earth, and there was
every chance of being stuck in permanent lunar
orbit, or being the first human bodies buried
alive in moondust, or shooting off into solar
orbit, three sittingskeletons forever circling the
sun.

There was only one cheerful optianreturning
safely to Earth.



Originally Apollo 8 had been planned as an
Earth orbit mission to check out the spacecraft.
Flight Director Chris Kraft felt the CSM was in
the best shape of any spacecraft ever. It was
passing all its tough testsith flying colours. It
was the LM development that was lagging with
a number of prokems still to be resolved. It
didn't help to receive American CIA reports
inferring the Russians might be working on a
lunar flightwith a new Soyuz spacecratft.

In early August 1968 George Low, the Apollo
Program manager, had this crazy idea of just
going to the Moon with no LM on the first
manned flight of the mighty Saturn V. The
Russian@spectacular fireballs had showmhat

it was like when things went wrong during a
launch of these big rockets. At this point Low
only saw a circumlunar flight. He bountéhe
idea off Chris Kraft and Bob Gilruth.

7 manned flight. It was decided to make the
first attempt on 21 December with a liftoff time

of 1251 GMT (0751 USEST or 2251 AEST)
Choosing this day and time would allow the
crew to observe the firgplanned landing site at

the ideal Sun elevation of 62.7At least it would
make sure of beating the Russians and confirm
that a manned lunar flight in orbit was possible.

This dramatic change of flight plan disrupted
Deke Slayto® carefully planned crew
schedules. The original Apwll 8 crew of
McDivitt, Scott and Schweickart had been
training hard for an Earth orbit mission to check
out the Lunar Module. Slayton decided to keep
them with their LM mission, and to swap
McDivitt®@ crew with Borman, Lovell and Anders
from Apollo 9, withtheir backups of Armstrong,
Aldrin and Haise.

Speed increased from 5835 kph to 9700 kph
LOS, Loss of Signal behind the Moon 3.49:45 am 68.58:45 GET

Lunar orbit insertion
@ 24 December 3.59:20 am 69.08:20 GET
Speed slowed from 8533 kph to 5931 kph

:53 pm 23 December

Equigravisphere — Threshold of Moon's gravity 2:29 pm 23 December. GET 55.38:40.
326,454 kilomelrs from Earth, 62,598 kilometres from the Moon
Spacecraft's slowest spead 3578 kilometres per hour relative to the Earth

Transearth injection
27 December 26 December 25 December 12.10:
28 December O - g 770
D = 200,000
Day 4
Telecast 5, 3:15 pm
25 December Telecast2, 1
150,000
(Nautical miles)
| Telecast 1, 2:01 pm
100,000
Day 1
Telecast 6 2:36 pm
26 December
) 50,000
Previous highest manned flight, Gemini XI
) 1368 kilometres 739 nautical miles
Day 6 Saturn IV-B separation
Floridd launch
21 Degember 1968 7:51 amEST GET 00.00:00
Trans Iunéginiedion Pacific splashdown
10:47 am ESK, GET 2.56:06 27 Decembep/1968 9:51 am EST GET 147.00:42
N /

16 am 89.19:16 GET

O 23 December

0 22 December
22 December

O Moon's position at launch — 21 December

O New Moon - 20 December 1968

= Moon at Perigree

Times are Houston/spacecraft times unless identified otherwise
GET is the elapsed time of the mission from launch

Plan of the trackd the Moon followed by Apollo 8

Diagram: Hamish Lindsay

OHis idea was a shockérsaid Kraft,cbut if we
could pull it off it would be absolutely pivotal to
landing men on the Moo#,and proposed they
go into lunar orbit as well.

After consulting Deke Slayton and von Braun

and getting the go ahead from a surprised NASA
hierarchy and President Johnson, NASA decided
to officially go for orbits around the Moon with

a CSM flight only, sigct to asuccessful Apollo

Slayton: d thought that this crew could be
ready in four months, no problethand on 10
August 1968 called Jim McDivitt into his office
to tell him he was rescheduled for Apollo 9.
McDivitt could see,&..NASA did@ want to
throw away our training... | think it was that
Rusty (Schweickart) and | knew more about this
particular lurar module than anybody else,
and agreed to the swap.



This TWX was sent Network ConligolErnie Randall to the tracking network at the successful
conclusion of Apollo Dated 22nd October 1968, it reads,

GCKS 1 L1REt2 bSis2N]

Aa
we will spend Christmas arouni{ tS

NEtSHaSR TNRY &dzJJ2 N
a22yd¢

Received at th&uam Tracking StatiofPreserved by Brian Riehle

Two days later Slayton called Frank Borman and
told him Apollo 8 was his if he wanted it. Frank
said dye< without any hesitation and the new
crew for 8 was announced on 19 August 1968
but not the flight plan. Thesplans were kept
secret from the media until Apollo 7 was safely
back home. In mid September a news release
was issued saying that NASA was looking at
options beyond Apollo 7 that included a long
duration fight in high orbit, or maybe a
circumlunar or lunar orbit flight. Surprisingly the
wording fooled the media, who did not pick up
the hint of the impending lunar orbit mission.

The Crew

Colonel Frank Frederick Bormawas born in
Gary, Indiana, on 14 Marct928, which would
have made him 40 years of age during the
mission. As he suffered sinus problems in
Indianad? cold damp weather the family moved
to Tucson, Arizona, which Borman considers his
home town.

He began flying at the age of 15. He received his
Badelor of Science degree from the United
States Military Academy in 1950 and moved on
to become a fighter pilot in the US Air Force.

He received his Master ofScience degree in
aeronautical engineering from the California
Institute of Technology in 1958nd went on to
become a test pilot.

He was selected by NASA for the second intake
in September 1962 and his first trip into space
was in Gemini7 as Command Pilot with Jim
Lovell, a long duration flight which set a record
of fourteen days in space. Thajso performed

a rendezvous with Gemir@-A, flown by Wally
Schirra and Tom Stafford.

In 1967 Borman was the only astronaut to serve
as a member of the Apollo 1 204 Fire
Investigation Board, which killed Gus Grissom,
Ed White and Roger Chaffee.

He received lte Congressional Space Medal of
Honor from the President of the United States
and also was awarded the Harmon International
Aviation Trophy, the Robert J. Collier Trophy,
the Tony Jannus Award and thblational

Geographic Socie® Hubbard Medal¢ in

addition to many honorary degrees, special
honours and service decorations. In September
1990, Borman along with fellow Apollo 8
astronauts Lovell and Anders, wiaslucted into

the International Aerospace Hall of Fame. In


https://www.honeysucklecreek.net/other_stations/guam/index.html

October 1990 he received the Airport Qpeors
Council International Downes Award. In March
1993, he was inducted into the U.S. Astronaut
Hall of Fame.

He spent a total of 477 hours 35 minutes in
space. He resigned from the Air Force in 1970 to
take up numerous civilian posts.

Captain James Artlr Lovell, Jr.was born in
Cleveland, Ohio, on 25 March 1928, only 11
days after Frank Borman. He received his
Bachelor of Science degree at the United States
Naval Academy in 1952 and during Imaval
career had numerous aviator assignments
including a far year tour as a test pilot at the
Naval Test Center in Maryland.

His many honours include: Presidential Medal
for Freedom, 1970; NASA Distinguished Service
Medal; two Navy Distinguished Flying Crosses;
1967 FAlI De Laval and Gold Space Medals
(Athens, Grece); the American Academgf
Achievement Golden Plate Award; City of New
York Gold Medal in 1969; City of Houston Medal
for Valor in 1969; the National Academy of
Television Arts and Sciences special Trustees
Award, 1969; the Institute dlavigation Award
1969; the University of Wiscongn
Distinguished Alumni Service Award, 1970; co
recipient of the American Astronautical Society
Flight Achievement Awards, 1966 and 1968; the
Harmon InternationalTrophy, 1966, 1967 and
1969; the Robert H. Goddard Memdrigrophy,
1969; the H. H. Arnold Trophy, 1969; General
Thomas D. White USAF Space Trophy, 1969;
Robert J. Collier Trophy, 1968; Henry G. Bennett
Distinguished Service Award; and the AIAA
Haley Astronatics Award, 1970.

He joined NASA in the second intakethw
Borman in1962 and began his space career as a
backup pilot for Gemini4 and backup
Commander for Gemir8l. In December 1965 he
joined Borman as Pilot for their recolateaking

14 day Geminv flight and finished the Gemini
Program as Commander of tiigemini XII flight
with Buzz Aldrin. Lovell was backup Commander
for the Apollo 11 mission before commanding
the Apollo 13 missiomnaking him the first man

to travel twice to the Moon.

Lovell held the record for the longest time in
space until the Skylab issions with 715 hours
and 5 minutes. He retired from NASA in 1973.

Major General (USAF) William Allson Anders
was born in Hong Kong on 17 October 1933, but
considers La Mesa, California as his home town.
He received his Bachelor of Science degree from
the United States Naval Acaderity1955 and a
Master of Science degree in Nuclear
Engineering from the Air Force Institute of
Technology at WrighlPatterson Air Force Base
in Ohio in 1962.

He has been awarded the Distinguished Service
Medals from the AirForce, NASA and the
Nuclear Regulatory Commission; Air Force
Commendation Medal; National Geographic
Society® Hubbard Medal for Exploration;
Collier,Harmon, Goddard and White Trophies;
and the American Astronautical Soci@tylight
Achievement Award. Heheld several world
flight records, and received the American
Defense Preparedness Associafon first
IndustryLeadership Award in May 1993.

Anders joined NASA in the third group in
October 1963 as an astronaut with
responsibilities fordosimetry, radiation effects

and environmental controls. He was backup
pilot for Gemini XI and backup CM Pilot for the
Apollo 11 mission.

Anders resigned from NASA in 1969 having
logged 147 hours in space in Apollo 8, his only
mission in space.

The Mission

By 11 November 1968 all the ground work for a
lunar mission was complete and the message
officially advising the President was laid on
Lyndon Johnsd® desk just as he was handing
the Presidency over to Richard Nixon.

The next day NASAnew Acting Admistrator,
Thomas Paine, announcedAfter a careful and
thorough examination of all the systems and
risks involved we have concluded that we are
now ready to fly the most advancadission for
our Apollo 8 launch in December, the orbit
around the Moore

President Johnson backed up Pafe
announcement with a message to the
astronauts,d am confident that the worl@
finest equipment will strive to match the
courage of our astronauts. If it does that, a
successfumission is assuregl.

With Apollo 8 going i lunar orbit the Service
Propulsion System (SPS) motor had to perform



Nevil Eyre took this photo @uper Constellation NASA 4&1Canberra Airport.

flawlessly to put them into orbit and bring them
back home. There was some concern about its
reliability, so it was plannedo give it a trial
burn for a few seconds on the way to theolbh.

If it worked the mission would proceed as
planned; if it had problems the brief burn would
still let Apollo 8 loop around the Moon and
return back toEarth.

Apollo 8 was the first time the steerable four
dish Unified 88and High Gain antearwas used
and the three big 2@etre stations of the MSFN
were called on for what they were digned for,

tracking manned spacecrait the Moon.

At Honeysuckle Creek

On Friday 15 November 1968he Goddard
Simulation Team in the Super Constellation
NASA 421 flew up from their temporary base in
Sydney to put us through a series of lunar
passes peppered with typical faults and
problems they had dreamed up. Although we
were now familiar with theirantics, after they
left we felt confident we were ready for
Apollo8.

For this mission we had two 12% hour shifts
from 0600AEST to 1830 throughout the mission.
Apollo 8 was our first experience of tracking a
manned (talking) spacecraft for more than 12

10

minutes. We had to sit and keeglert and on
the ball for up to 11 hours. With an hour and a
half travelling to work and back home it meant
we did little else outside our job while the
missions were on. It was my good fortune to
draw the night shiftwhere mos of the action
was, because that was daytime in Houston, the
time the astronauts used on the spacecraft for
their day. Once on their way to the Moon they
had no night and day so could choose any time
zone onEarth for their local spacecraft time.

Day oneof the mission for us was Saturday 21
December 1968. From my arrival at the station
at 1800 | had to wait 4 hours 15 minutes for the
launch and about another 40 minutes before
we saw the spacecraft come ovtre horizon.
We began our KBO countdown to stabn
acquisition shortly after launch. My position
was USB Tracking 1, responsible for the Timing,
Ranging, Antenna Position Programmer (APP),
Tracking Data Process¢fDP) and the System
Monitor chart recorder. Frank Campbell was
Tracking 1 on the Day ShiWe had parallel
positions at the Wing site at Tidbinbilla.

Honeysuckle Creek was the prime tway
station, transmitting to the spacecraft when the
mission began, but this was to change for a
while, as we shall see.


https://www.honeysucklecreek.net/msfn_missions/goddard_sims/index.html

The day before the Apollo 8 launch the director
of the Manned Spacecraft Center in Houston, Dr
Robert Gilruth, sent a Christmas greeting to all
the staff at the Manned Spacecraft Center in
Houston. This is part dhat address:

dTomorow® launch of Apollo 8 marks m@n
first attempt to leave the space that surrounds
our familiar planet and venture out into the
depths of space towards another celestidy.
Perhaps the ancient mariners hdtie same
feeling of anticipation as they set sail through
the Straits of Gibraltar past the limits of the
known world.

Our technology gives us an advantage over
those iron men in wooden ships as we push
outward into a different kind of ocean. And
coming as it does during the Christmas season,
the Apollo 8 mission epitomises the effdtat
this center has put forth during the last several
years to reach the national goal of a manned
lunar landing.

Apollo 8 commander ank Borman said a few
weeks ago that he hoped the mission would be

WiKS (ells 2F SELISNASYyOS
least some basic understanding among the
peoples of the Eart@ He was speaking of
viewing the entire sphere of the Earth for the

first time from deep space when indeed our
planet would appear as one world where
hopefully peace will come to all men of good

will. What better time is there for such
sentiment than now in this Christmas season.

Launch Day

At 0235 USEST on 21 December 1968, Deke
Slayton roused up the Apollo 8 crew for their
traditional breakfast of steak and scrambled

eggs.

At 0458 USEST (1958 AEST) the three astronauts
eased themselves into their cramped
spacecraft, to be their home for the next 6 days.
First in, on the left, wadBorman. He had the
instruments to monitor the Saturn V rocket
performance. Lovell the last to crawl in, sat in
the middle, operated the Command Modu&
computer and kept an eye on their trajectory
and navigation, while Anders in the right seat

The Apollo &stronauts (from left: Anders, Lovell, Borman)
walk out to the crew transfer van for the drive to the pad.
11
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Apollo 8 on Pad 39A with the Mobile Service Structure (M&pparing the Stack for flight.
NASA image S&%5528

was in ontrol of the spacecra® electrical and The hatch was closed, sealing the three men
communications systems. Borman and Lovell from the world, at 0534 USEST, and the count
were Gemini veterans, suffering 14 days  proceeded smoothly.

together in space with Gemini. Lovell then

joined Buzz Aldrin for the last Gemini flight, so

was the most experienced of the thrednders

was the rookie.
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Countdown status report TWX.

G¢KS tIR
approximately 2 hrs ahead of schedylé dzii

| 2dzy i R26Yy A&

LINE OSSRAY3I &Y
NBad | aadaNBR

Received at th&uam Tracking StatioPreserved by Brian Riehle.

HSK MISSION DAY 1
Saturday 21 December 1968
LAUNCH

The weather on launch day was fine with some
feathery cirrus clouds covering about 40% of
the sky while on the ground an 11 knot
northerly breeze kept the temperature down to

a cool 18C. Relative humidity was 88%.

‘E' MSFN Network Status Check min 44 sec.

As recorded at Honeysuckle just before launch. 2.7MB mp3
(Details on HSK websije
Apollo 8 was launched from Pad 39A at

0751USEST (2251 AEST) on 21 December.

Although noisy, Borman and Lovell found the
ride  much smoother than their Gemini
launches, apart from being thrown from side to
side as the i@nt rocket continuously corrected
its trajectory.

Borman:

dt was powerful and noisy and vibrated, and
the stagingswere really kind of violent. But
when you got on the third stage, the Saturn IVB,
it was smooth and quiet and was just like the
upper stage of the Gemini.
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Actually it was less demanding than Gemini
from a'\g(standpoint because it diddreach the
highgsQ

| remember | had my hand on the abort handle,
FYR | ff L
gone on (to abort), but | diddwant to take my
hand off thered

Anders:

dThe first seconds of flight weretatal surprise

to everybody because the Saturn V, which is a
big, tall rocket, kind of skinny, and we were like
a bug on the end of a whip. It gets very massive
near the bottom,with the centre of gravity near
the bottom, so if you rotate it, what littldit of
wiggle at the bottom translates to a big wiggle
up at the top.

Those giant & engines, each producing a
million and a half pounds of thrust, were trying
to keep the rocket going straight. So it was
being thrashed at the bottom and we were
getting rally thrashed at the top. Imean,
violent sideways movement and massive noise
that nowhere near had been simulated properly
in our simulations. For the first ten (it seemed
like 40) seconds we could not communicate
with each other. Had therébeen a need d
abort detected on my instruments, | could not
have relayed that to Bormag.

K| R anceweRave ¢ | a

Wi


https://www.honeysucklecreek.net/other_stations/guam/index.html
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https://www.honeysucklecreek.net/msfn_missions/Apollo_8_mission/apollo8_network_status.html

Apollo 8 on its way to the Moon.
NASA image S&5050. Courtesy of thApollo Image Gallery

Public AffaireannounceddWe have cleared the
tower. Tower clear at 13 seconds.

Once clear of the tower responsibility of the
mission passed over to Mission Control in

14

Houston and the worldvide tracking network,
so Borman checked the communications

How do yothear me Houston?

Capcom Collins repliedoud and cleaX
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