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<
PAO This is Apollo/Saturn Launch Control, /// Y.
T~1 hour 13 minutes and counting. The boost protective ( W2
cover was just place atop the hatch on the Apollo 8 space- (&X}
craft just several minutes ago, and the crew in the white \
room are now securing the white room area. They've been
alerted by the Spacecraft Test Conductor to secure the (AA”AW
area in preparation for their departure. Once the crew
does depart at a designated time the swing arm that is now ﬂvL/W
attached to the spacecraft with the white room at its rtaop
will be moved some 3 feet, actually 12 degrees, from the
gzpacecraft and it will remain in that standby position until
the T-5 minute in the coundown when the swing arm is retracted
#uily to the side of the umbilical tower at the pad. The
purpose here is to have the white room standing close by
in the event an emergency condition developed which would
require the astronauts to depart the spacecraft we could
bring the white room in just from 3 feet away. It is fully
retracted at the 5 minute mark in the coundown. The
astronauts aboard the spacecraft now participating in this
test of the stabilization and control system of the Apollo 8
spacecraft. As they move their hand controllers, which
would provide maneuvers in space, we're checking the performance
here on the ground. All aspects of the mission still are
GO, weather is satisfactory, the various tracking elements
all GO at this time. T-1 hour 28 minutes 20 seconds and
counting, this is Launch Control.

END OF TAPE
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PAO This is Apollo/Saturn Launch Control at
T-1 hour 21 minutes 07 seconds and counting, our countdown
continuing and still aiming toward the planned lift-off time
at 7:51 am Eastern Standard Time. In fact, it's been going
very well and some functlions are actually ahead of the count-
down procedures at this time, The prime crew for the Apollo 8
miasasion, astronauts Frank Borman, Jim Lovell, and Bill Anders
are aboard the spacecraft, the hatch has been closed, and the
boost protective cover has been in place., The close-out
crew at the 320-foot level at the pad above the launch base
are now securing the White Room that's attached to the space-
craft. The White Room will iater be removed in the count-
down. Our countdown still going satisfactorily. At this
point, Spacecraft Test Conductor Dick Proffitt, participating
with the astronauts 1in some checks of the stabilization and
control system of the spacecraft itself, During this test,
the astronauts actually maneuver the hand controllers aboard
the spacecraft, The hand controllers are used to maneuver
the spacecraft in flight, This is Launch Control -

END OF TAPE
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PAO This is Apollo Saturn launch control
at T minus 1 hour 14 minutes and counting. The close out
crew at the 320 foot level - the spacecraft level at the

launch pad now has departed from the white room and count
down is still proceeding satisfactorily at this time. 1In
progress here in the firing room are some major tracking
checks in progress at this time. These are checks working
with the Air Force Eastern Test Range checking out the
tracking beacons and the instrument unit of the Saturn V
launch vehicle. The crew here in the firing room are also

performing some telemetry checks

to insure that the readouts that we get from the launch ve-
ticle dn flight will actually be correct ones. Our count-
tsn has been going very satisfactorily. Now at 1 hour
minutes 6 seconds and counting on the Apollo 8 mission

LA D LAl atlu Laiiuviavws

~till aiming for the plan liftoff at 7:51 am eastern standard

time on a flight direction of 72 degrees. This is launch
control.

END OF TAPE
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PAO This is Apollo Saturn Launch Control
our countdown for the Apollo 8 mission is proceeding satis-
factorily at this time. At T minus 1 hour 4 minutes 52 se-

conds and counting. Just a matter of minutes ago the
spacecraft commander Frank Borman asked spacecraft test con-
ductor Dick Proffitt hows the weather out there and Proffitt
reported that the weather looks real clear at this time.
fiur countdown 1s still proceeding satisfactorily. About

:0 minutes from this time we expect we will pull back the
swing arm that is still attached to the Apollo 8 spacecraft
at this time. This is swing arm 9and it's the top swing
arm at the pad at this time at the 320 foot level, the
white room i1s attached to the tip of this swing arm. When
the arm is pulled back it will first be taken back to a
standby position some 3 feet from the spacecraft, actually
12 degrees from the spacecraft. The arm will be fully re-
tracted at the T minus 5 minute mark in the count. In fact
while we were making this anouncement the spacecraft test
conductor just advised Framk Borman that the arm, in fact,
would come back about 10 minutes early in the count which
would be at about the 55 minute mark. Checkouts of the
various tracking systems in the Saturn V launch vehicle

are continuing and coming up shortly will also be some
command checks from the Mission Control Center in Houston.
This is the system by which Mission Control Center, Houston

can zz2nd real time commands to the launch vehicle during
the poweved phase of flight, We check out the systems to
be wuve that the signals can get through. We are now at

T minus 1 hour 3 minutes 16 seconds and counting, still
aiming toward our plan liftoff time at 7;51 AM Eastern
Standard Time. The is launch control.

END 0OF TAPE
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PAO This Apollo/Saturn Launch Control, T-61
minutes and counting. Our countdown so far is proceeding
satisfactorily. The Spacecraft Test Conductor has just been
advised that area at Pad A is now cleared and we will be pull-
ing back the spacecraft swing arm to its parked position about
5 minutes from this time. Tracking and telemetry checks still
in progress in the Firing Room, and all is going well with
the Apollo 8 countdown at this time, still aiming for our
slanned lift-off at 7:51 am Eastern Standard Time on a flight
zzimuth, or direction, of 72 degrees. This is Launch Control.

END OF TAPE
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PAO This 1s Apollo/Saturn Launch Control at
T-56 minutes 23 seconds and counting. The spacecraft swing
arm, arm number 9, now hgs been retracted from the Apollo 8
spacecraft. It is being placed in its standby, or park, pos-
ition and will be located some 3 to 5 feet away from the
spacecraft hatch. Once this is accomplished, within a matter
of minutes, we will arm the 155 pound thrust launch escape
tower atop the command module. The swing arm has now been
pulled to its standby position. It will be fully retracted
at T-5 minutes in the count, The purpose, of course, is to
have the White Room nearby in the event an emergency condi-
tion did occur that could require the astronauts to depart
from the spacecraft, Once the arm is retracted, the escape
tower 1is armed, in case of a catastrophic condition where an
abort could be advised. Our countdown still proceeding sat-
isfactorily at T-55 minutes 18 seconds and counting. This
is Launch Control.

END OF TAPE
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POA This ts Apollo Saturn Launch Control
at T minus 48 minutes and counting, T minutes 48 and we have
go for the Apollo 8 countdown at this time. The crew on
the spacecraft still performing some final checks. Aztronaut
Frank Borman, the spacecraft commander, just a few minutes
ago gave a weather report of his own when he reported that
the three man crew could barely see what looked like some
pink couds out the window. Borman had earlier asked for
the weather report from spacecraft test conductor Proffitt
Meanwhile here in the firing room at the launch control
center some three and one half miles from the launch pad,
the countdown is still progressing satisfactorily here and
the crew gearing up for some final checks of the range
safety command destruct system. These are the destruct
elements aboard the various stages of the vehicle that would
destroy the vehicle in flight if required, if vehicle went
off its trajectory. Of course the astronauts would be
aborted from the vehicle if such an event did occur, During
this period working with the Alr Force Eastern Test Range
tracking elements we do check out the command safety re-~
cievers to insure if such a condition were required the
abort system and the destruct system would actually be able
to recelve the signals and accomplish the job. The count-
down 1s still proceeding, we still aiming toward 7:51 AM
Fastern Stancd:rd Time. This is Launch Control.

END OF TAPE
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PAO This is Apollo/SAturn Launch Control
at T-39 minutes and counting, T-~39, and we are GO for our
countdown for the Apollo 8 mission to the moon at this
time. Just in progress as this announcement came up was
another key milestone in our countdown preparations, the
power transfer test. This 1is where we go from external
power to the flight batteries aboard the Saturn V launch
sehicle to assure that they are all working properly. Then
in order to conserve these batteries we return again to
external power. The final switch to internal power on the
batteries occurs about the 50 second in the count. There
are some l4 batteries inm the Saturn V. The Apollo 8 crew
of astronauts Frank Borman, Jim Lovell, and Bill Anders
standing by in the spacecraft as this test is in progress.
T-38 minutes 6 seconds and counting, this is Launch Control,

END OF TAPE
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PAO This is Apollo/Saturn Launch Control at
T-31 minutes and counting, T-30 and our countdown proceeding
satisfactorily, still aiming our planned I1ift-off time of
7:51 am Eastern Standard Time. The Apollo 8 crew, astronauts
Frank Borman, Jim Lovell, and Bill Anders standing by in
their spacecraft, 320 feet above the launcher base at Pad A,
complex 39 here at the Kennedy Space Center. The astronauts
are standing by for another major function that will be coming
up shortly and that is pressurization of the propellant for
the engines they will use in space, These are thrusters, so-
called quad thrusters, there are 16 of them, located on the
service module portion of the spacecraft. These are the
thrusters that enable them to maneuver in space. We appear
to have had a successful power transfer test with the launch
vehicle, in which we went to internal power on the flight'
batteries, but then we turned to external power in order to
conserve those batteries. Just a moment ago, astronaut Frank
Borman asked his Spacecraft Test Conductor how the launch
vehicle was doing and the report that came back was the launch
vehicle is doing fine. The overall countdown doing fine at
this time. We :are go for weather, all the tracking elements
ready, as well as the launch vehicle and spacecraft, here at
Pad 39. This is Launch Control.

END OF TAPE
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PAO This is Apollo/Saturn Launch Control
at T-26 minutes and counting. We are proceeding at this
time. In progress at this time, we are pressurizing the
propellant for the spacecraft engine systems that would be
used in a space environment. Astronaut Jim Lovell, the
man who sits in the middle seat and who is the Command
Module pilot, i1s reporting back to spacecraft test conductor

Dick Proffitt on the status of the propellants. We pressurize

these propellants with helium. The countdown has been
going very well since it was picked up at 10:51 p,m. eastern
standard time last night. Shortly before we resumed the
count the 9.8 million pound mobile service structure was
moved to 1ts park position some 7000 feet from the pad.
About an hour later we began the propellant loading of the
Saturn V launch vehicle. 1IN some 4 and a half hours we
loaded close to a million gallons total of liquid oxygen
and liquid nitrogen aboard the 3 stages of the Saturn V.

We now have a vehicle standing 36Q feet, 363 feet that is,
and weighing 6.2 million pounds on the launch pad here at
the Kennedy Space Center. We are continuing a top off the
liquid oxygen and liquid nitrogen supplies because they
must be maintained under extremely cold temperatures. They
will continue to boil off and we will continue to replenish

the supply down to the final minutes of the count. Astronauts

Frank Borman, Jim Lovell, and Bill Anders were awakened

in thelr crew gquarters this morning : m. Eastern
Standard time. They went down the hall from the crew
quarters here at the Kennedy Space Center and took a
phygical examination, a brief launch day examination, and
were declared physicallv fit by the 3 examining physicians,
Dr.Alien Harter, Dr. Jerry Joiner, and Dr, Jack Teegan.

The astronauts then sat down to breakfast. They had a menu

of filet mignon, scrambled eggs, toast, coffee, and tea.
Guests a e breakfast included GEQL@E\EEWr Director,
Apollo Program Director at the Manned Spatecraft Center

Donald K. Slayton who is Director of Flight Crew Operations

et the—Maaned—Spacecraft Center; two of the backup pilots
for the Apollo 8 mission, Astronautqﬁﬁg}l Armgtrong and
Buzz Aldrin; Astronaut Jack Schmidt also attended—the
~—%btteakfast. Following the breakfast, the astronmauts went
to the suit room where they donned their spaced suits. The
trew departed from the crew quarters at 4:32 a,m. this
morning, and began to board the spacecraft starting at
.m. at the 320 foot level. First over the sill was
1. . commander, Astronaut Frank Borman. He was followed by
the Luna: Module Pilot, Astronaut Bill Anders at 5:02 a.m.,
and finally the man who sits in the middle seat, Jim
Lovell, czwme aboard at 5:07 a.m. The hatch on the Apollo 8
spacecraft was closed at 5:34 a,m. Since tha time our
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PAO " countdown has heen progressing very

satisfactorily, We are still GO for launch attempt at

7:51 a.m, eastern standard time. This is Launch Control,

END OF TAPE
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PAO <;\ This is Apollo/Saturn Launch Control at
T-21 minutes and co ntlng and we are go for the Apollo 8 mis-
sion at this time.”"We really have a beautiful morning for
the flight to the moon. The weather conditions are very sat-
isfactory for a launch attempt. Surface winds in the area
are from the northwest at 7 knots, the temperature is about Q%Wﬂ

60 degrees. We appeai/i>ﬁhave some scattered clouds from

10 to 12,000 feet high 11 aspects of the mission are (g:
at this tlme Weather/is also satisfactory in around-the=
world tracks where the contingency areas will be located.
Weather is satisfactory in both the Atlantic and Pacific
Oceans. We are still aiming toward a planned lift-off time
of 7:51 am Eastern Standard Time. Coming up shortly will be
a transfer to full internal power aboard the Apollo 8 space-
craft. This is going full on the fuel cells and removing an
external power that had been sharing a load earlier. This is
Launch Control.

ND OF TAPE



APOLLO 8 MISSION COMMENTARY, 12/21/68, CST: 6:35 A 12/1

PAO This is Apollo Saturn Launch Control
at T minus 16 minutes and counting. The Apollo 8 space
vehicle 1s GO for our plan liftoff at this time. We have
just completed our transfer to full internal power with the
fuel cells for the Apollo 8 spacecraft. This was confirmed
by spacecraft commander, Frank Borman, Pinal checks from
the flight azimuth going on at this time and we're also
gyncronlzing the clocks in the spacecraft with the mission
control center in Houston. PFollowing are some of the high-
lights that will be coming up with the final phases of the
count. We'll have a final status check at about 5 minutes
and 30 seconds and at the 5 minute mark the Apollo access
arm, the top arm will be fully retracted to 1ts fall back
position. The countdown sequencer will be armed at 4 minute
and 30 seconds and we'll get a clearance for launch from
the range at the 4 minutes mark in the count. The key event
will come at 3 minutes and 6 seconds. It's identified in
the procedures as the firing command and it's the start of
an automatic sequence. It gtarts at 3 minutes 6 seconds
and leads up to the ignition of the five engines in the first
stage of the Saturn V. Those engines, the sequence, the
engine ignition, will start at 8.9 seconds. As we build up the
thrust, we should get a commit that we have satisfactory
thrust coming out of all five engines and it build up a
thruset level close to seven and a half million pounds of
thruat veguired for this rocket. We should get a liftoff
ar rero. We are now T minus 14 minutes 22 seconds and
counting. All aspects of the mission, GO at this time. This
is Launch Control

END CF TAPE
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PAO This is Apollo/Saturn Launch Control at
T-11 minutes and counting, T~11 and that count is still GO
at this time. Coming up shortly, about 5 minutes from this
time actually, we will retract to its full fallback position
the spacecraft access arm, which is at the 320-foot level
at the spacecraft. The astronauts, astronauts Frank Borman,
Jim Lovell, and Bill anders, going through some final commun-
ications checks with the crew here in the Control Center.
These are checks of the VHF communication, the very high
frequency communications that will be used at the lift-off,
We want assure ourselves that they will be operating satis-
factorily. Also coming up, the astronaut crew will be busy
on some final checks of astrocomm circuit, this is a special
circuit in which abort recommendations could be given to the
astronauts 1f the IiIndications were received as such here in
the Control Center some 3-1/2 miles from the launch pad.
Also, Mission Control Center in Houston can send the same
recommendation. We have now passed the 10-minute mark in
our countdown. We are 9 minutes 51 seconds and counting,
all aspects of the mission GO at this time. Still ailming for
a launch time of 7:51 am Eastern Standard Time on a flight
azimuth of 72 degrees. The flight azimuth has been verified
in the instrument unit, the guidance system for the launch
vehicle and we have also had an update to assure that we
had the correct flight azimuth in the spacecraft. This has
heen coniirmed by the crew and we are proceeding. T-9 minutes
21 serconds and counting, this is Launch Control.

END OF TAPE
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CAPCOM 5, 4, 3, 2 = this is Apeclle Saturmn
launch control C minus 7 minutes 30 seconds and counting,
still aiming toward our planned 1liftoff time. The space-
craft's test conductor Dick Proffitt has just to completed a
status check of all elements concerning the spacecraft
operations, all reported 6O and there were three particular-
ly strong and loud GO's from the three astronauts in the
spacecraft 320 feet above the base of the launcher at
complex 39, Jim Lovell reported just a few minutes ago
that he could see a blue sky and it looked 1ike the sun is
out. The spacecraft test conductor reported that - that
it's a very fine day, We are at T minus 6 hours. 30 minutes
6 minutes 50 seconds and counting and we are proceeding at
this time. This #s launch control.

END OF TAPE
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PAO This is Apollo/Saturn Launch Control at
5 minutes 30 seconds and our count is still GO at this time.
We just completed further status checks here in the Firing
Room at the Control Center. Here in the Control Center, we
have had our status checks and the range has given a GO as
has the Launch Director Rocko Petrone. We are still counting
and are GO coming up on the 5-minute mark in the count.
Mark T-5 minutes and counting, T-5. At this point, the Apollo
access arm should be coming back and. it is now maving back .
at 320-foot level to its fully retracted position high atop
the tower at Pad A. Our countdown still proceeding at this
time. At the 4-minute mark in the countdown, the overall
count will be turned over the Launch Vehicle Test Conductor.
Ray Roberts. The Launch Vehicle Test Conductor, will conduct
the final 4 minutes as all different aspects move over to the
Launch Vehicle Test Conductor's channel. The automatic se-
quence, as reported, will come in at the 3-minute and 6-second
mark in the countdown. We are standing by at 4 minutes 16
seconds in counting. This is Launch Control.
PAO This 1is Launch Control coming up on 3
minutes and 30 seconds and counting. Mark T-3 minutes and
30 seconds and counting. We have completed our communications
checks with the Apollo 8 astronauts in the cabin and the com-
munications are GO. Coming up shortly will be in the auto-_
matic _sequence, where we have a completely automatic checkout
"of the launch vehicle from 3 minutes and 6 seconds down. We
hawe firing command. The firing command is in, we are now
in the automatic sequence, T-3 minutes and counting. During
iEi5’2gLLggkannca~ua_dg\&3£‘£gif£iring command, the various
"fanks within the three stages o he Saturn V launch vehicle
“~begin to pressurize. They must all be under pressure before
y to launch. e have a sequence status report here in
the Concroil Room, it will give us readouts on the overall
status of the space vehicle as we reach the terminal phases
in the countdown. Now 2 wminutes and 32 seconds and counting.
Our status report indicates that all aspects are ready. The
instrument unit is ready, the spacecraft is ready - is ready.
A final check of the emergency detection system, that ready
light also on. First stage preparations are completed. Two
minutes 15 seconds and counting, the tanks continuing to pres-
gurize in the vehicle. Not as many reports coming now as we
all stand by in the Launch Vehicle Test Conductor's channel.
Coming up on the 2-minute mark in the Apollo 8 mission. Two
minutes and counting. T-2 minutes and counting, we are still
proceedlng We now have recorded that the first stage liquld

e ety S

’ing up. "UréiTwinite 45 seconds and counting, we have a vehicle
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weighing 6.2 million pounds on the pad. Interesting enough,
some 1200 pounds of that weight is just frost on the side of
.the vehicle created by the extremely low temperatures of the

R Y 1 _ ~ n A DI e

pY > g, Mark T-90 seconds and
counting. The Apollo 8 crew standing by, spacecraft commander
Frank Borman, Jim Lovell, and Bill Anders. We now have a

report that the liquid hydrogen tank in the first stage .is
sressurized. One minute 15 seconds, all third stage propel-

dnits pressurized at this time as we come up on the 60-second
mark on a flight to the moon. T-60 seconds and counting, the
vehicle 1is now completely pressurized. We are coming up on
Apollo transfer shortly, T-50 seconds and counting. We have
the power transfer and are now on the flight batteries in the
launch vehicle. Forty-five seconds, final reports coming
from Frank Borman at this time, a final look at the switch
list aboard the -

END OF TAPE



APOLLO 8 MISSION COMMENTARY, 12/21/68, CST: 6:50A 16/1

PAO 5 gseconds, final reports coming from
Frank Borman at this time, final look at the switch list
aboard the spacecraft, 35 second and counting. We'll lead
up to a ignition sequence start at 8.9 seconds, which will
lead uﬁ“ﬁﬁ’ﬁE’FFTTEEEE‘?HE thrust to a liftoff, if all goes
well, at zero. We just passed the 25 second mark in the
count, 20 seconds, all aspects we are still GO at this time,
T-15, 14, 13, 12, 11, 1Q, 9, and we have ignition sequence
start, the engines are on. 4, 3, 2, 1, 0, we have commit,
we have liftoff, liftoff at 7:51 a.m. eastern standard time.
We have cleared the tower =

PAO Tower clear at 13 seconds, 20 seconds
now we get a loud and clear from ¥Frank Borman. 32 seconds,
Booster says the S-IC, the first stage, looks good. The
crew confirms their progress at 50 seconds into the flight.
One minute out and,Mike Collins tells the crew, "We're looking
good." One minute 15 seconds, and we're a little more than
half a mile inte the sky and about - nearly 4 miles down
range. Qne minute 40 seconds, all looks great. A mile
and 6/10th into the mission and Frank Borman has confirmed
each event as it's been passed to him by Mike Collins at
this point. The crew has been given a GO for staging.Inboard
out on time Frank Borman says. The inboard engines. 2 minutes

25 seconds. We see an S-IC, the first stage cutoff, “S=IL
gnited, we can confirm, and the thrust looks good, all

engines 8!l sources show that second stage is burning

perfectly. [ minutes 51 seconds into the mission, and at

3 wminutes into the flight the range safety console has been

released at the Cape. 3 minutes into the flight we are 5Q miles

high and about 10 miles down range. 3 minutes 25 secdonds we

have verified that the tower has jettisoned. The crew has

verified thw tower has jettisoned. Frank Borman says

staging was smooth and the ride now is even smoother. Coming

up on 4 minutes into the flight and the communications thus

far have been excellent. It's been a little sparse, but

it's been quite sharp and clear. 7Q wmiles altitude, and

about 20 miles or more down range., Correction, let's make

that 20Q wiles down range. Flight Director Cliff Charlesworth

"gets an enthusiastlic GO from both trajectory and booster

at 4 minutes 50 seconds into the flight. Mark, 5 minutes,

and the crew is advised their trajectory and guidance are

looking good and Frank Borman came back with a very chatty,

*Thank you, Michael." He's talking to Michael Collins, who

would be in the center seat today except for an operation

szveral months ago. 5 minutes 20 seconds into the flight.

300 miles Jown range, we're nearly nearing 100 miles altitude,

and everythiiug looks just grand. And Collins gives the

crew anoth=. GO on trajectery and guidance, which at this

point are the most critical elements. At 6 minutes 10 seconds
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PAO into the flight, our down range distance
now 400 miles. Our velocity in feet per second, nearly
15 000 feet per second. We've achieved nearly 60 percent
of the velocity required to make orbit. 57 percent right
now, and we're 96.5 miles above the earth. The surgeon
reports he likes everything he sees, 7 minutes into the
flight, and we're nearing the second stage - nearing the
point where we will drop off the second stage and light
the third stage. That event 1is to come at about 8 minutes
and 40 odd seconds into the flight, We have now achieved
70 percent of the velocity required to obtain orbit. Our
present velocity is 18 600 feet per second, and we're
100 miles above the earth, 100 even. 625 miles down range.
Coming up on 8 minutes, mark 8 minutes. 20 400 feet per
second, 101.7 miles above the earth, 734 miles down range.
And the crew 1is advised they look good for staging, and
Borman says, 'Same here." We've got S-II cutoff, we've
got S-IVB ignition. Borman confirmed S-IVB ignition. And
thrust looks good to us at 9 minutes into the flight. We
now have 89 percent of the velocity required, we're 920 miles
down range, and we're 9 minutes 20 seconds into the flight,
Flight Dynamics Qfficer says our altitude is nominal

END QF TAPE
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PAO The flight dynamics officier says our
altitude is nominal which is the great conservative word
for very nearly a perfect mission as nearly as we can ob-
serve at this point. Nine minutes 50 seconds and we've
just gone to what we call mode 4 if any trouble should
develope now we would go ahead and burn into orbit with
our service prulsion engine. The crew 1s now being advised
that we plan to cut off the third stage engine at 11 minutes
28 seconds into the flight, we're now at 10 minutes,
10 seconds. We are at 103.7 nautical miles above the earth,
our velocity is at an even 24 000 feet per second, which is
very, very close to orbital velocity, that's 95 percent of
it and we're 1200 miles down range, which would put us a little
bit out of Bermuda. Ten minutes and 50 seconds and we've
heard from Bill Anders for the first time, he simply said,
how do you read Houston." He gets a looking good comment
from Mike Collins. Eleven minutes, 20 seconds, and we're
hearing a little something from Jim Lovell, a reading from
one of his meta gages. We have SECO says Frank Borman.
SECO and I would call it 11 minutes, 30 seconds, that will
be an estimate, 1l minutes, 30 seconds. Our launch digital
data shows our velocity now, 25 577 feet per second. The
data now has been reduced and we show an altitude of
102.5, and the crew has been given a GO for all but they
responded enthusiastically that they too, in fact, were GO.
Jim Lovell has just now read us down what he saw on his
instzumentation, he's shows an apogee of 102.6, a perigee
of 96.8 and a cut-off velocity of 25 560 feet per second.
That's within a hundredths of a percentage point of what we
are reading on our scales here in Houston. And now the
crew has been advised, we have settled on an orbit of
103 apogee by 99 miles perigee. We were shooting for some-
thing a little close to 100 nautical miles circular. We have
now the tape of the entire launch sequence and we will play
it for you at this time.

scC The clock is running.

CAPCOM Roger, clock.

SC Roll and pitch program.

CAPCOM Roger.

sC How do you read Houston?

CAPCOM Loud and clear.

CAPCOM Mark mode 1 bravo, Apollo 8.

SC Mark mode 1 B,

CAPCOM Apollo 8, you are looking good.
SC Roger.,

CAPCOM Mark mode 1 charlis, Apollo 8.
sC Mode 1 C.

CAPCOM Apollo 8, Houston, you are a GO for

staging, over.
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sSC Roger.

SC Staging.

SC Have just complete !hem.

CAPCOM Roger, understand.

PAO This is Apollo Control here, 21 minutes,
41 seconds into the flight and we're out over the Canary's.
The crew, which is, sounds likely strickly business. It's

main spokesman during this pass in the last minute or two

hez been Jim Lovell

and we will now begin that very anxious

business of making sure that all of the systems are settled
down and calabrating them. From all appearances they certainly
are. The first one of major concern, of course, is the
platform alignment. Right now, we think we see something

on the order of a point two-hundredths or two-tenths of a
degree out of alignment, which is nothing at all, that's
alignment. The communication has been nothing short of
outstanding. I don't recall a time of when the communication
from a simulator was this sharp and this clear as it is today
from this spacecraft. Here's how the conversation is going
as we proceed across the Carary Islands.

CAPCOM Apollo 8, Houston through the Canary's.
Haw do you read me?

5C You are loud and clear Houston over the
Carary’'=a.

cam ’ Good, you are clear too, How is it going?

R Fine, we seem to be going along very
well., W%We noticed about a 10-pound Delta-V between the
ogygeu fuel in the SPS zone.

CAPCOM Apollo 8, Houston, that is normal, that's
just about what we exp=acted, over.

scC Roger. Standby for the (garble). Okay,
main valve ciosed.

+LAPCOM Apollo 8, Houston. Say again.

SC Negative, we didn't say anything. Go
ahead Houston.

CAPCOM I think you were transmitting, Jim was
transmitting and disregard.

SC Roger.

CAPCOM Apollo 8, Houston.

SC Go head Houston, Apollo 8.

CAPCOM Roger, you have one minute to LOS Carary's.

EZverything is looking good onboard the spacecraft and the
S-1IVB, we will see you over Tananarive at 37 minutes, over.

SC Roger, thank you Houston, Apollo 8.

CAPCOM Apollo 8, Houston, you have the tape
recorder low ©7* rate, over.

ScC Thank you.

CAPCOM You are welcome.

END OF TAPE
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PAO This 1s Apollo Control Houston at 37 min-
utes into the flight. We are standing by, we expect contact
to occur just momentarily through the Tananarive station.

The surgeon reports during the launch phase that Frank Borman
had a peak heart rate of 130 beats per second, that's fairly

early on in the mission. 130 was his max. Now we have ac-
quired the crew. Let's cut to the crew.

CAPCOM ~ still have you 103 by 99 on your orbit
from my low speed data, and everything 1s looking good, over.

SC Roger.

PAO And this is Apollo Control. Much quieter
pass than we expected, but perhaps it's understandable. The

crew is quite busy, with their postorbital insertion check-
list., Frank Borman, well, all three of them, have probably
by now removed their helmets and gloves. We have not heard
that locally confirmed, but I think it's a falr assumption.
That event could have come as early as 15 minutes into the
mission, while they were still out over the Atlantic. Borman
would be probably now mounting a sighting instrument in his
window. Lovell is working his navigation equipment, he has
to jettison the cover off his optics through he observes
stars and horizons. Anders performed a wide variety of sys-
tems tests, looks at all of his major systems, and does a
quick check on the fuel cell purging operation. So it is
safe to assume the crew is very busy. Again, Borman's heart
rate, we had him on the biomed loop during launch, the peak
rate was 130. We have confirmed to the crew that orbit we
gave them shortly after insertion 103 by 99 stacks up and
refines a good and acceptable and stable orbit. As soon as
Lovell is able, he will go through a detailed instrument -
inertial measurement alignment through several major computer

programs. Now we are cutting back to some talk with the
crew. Let’'s switch toe that.

CAPCOM ~ 1 minute to LOS Tananarive. We will see
you again over Carnarvon at 5209, over,.

SC Roger. We do have the optic covers jet-
tisoned (garble).

CAPCOM Roger. Optics cover jettisoned, thank
you.,

PAO And this 1s Apollo Control at 42 minutes

into the flight. That will wrap up the communications from
Tananarive. We will be back with them at 52, 10 minutes from
now. 52 minutes into the flight, Carnarvon should acquire.
This 1is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston here at
55 minutes into the flight. We have switched our biomed har-
ness selector to Bill Anders and we are watching him breathe
and watching his heart beat here on the scope. We've also
put in an establishing call with the crew. There has been
no flow of conversation since that point but let's establish
it in any case and come back when there is something more.
Let's hear the tape.

CAPCOM Apollo 8, Houston.

SC Roger. I read you loud and clear.

CAPCOM Roger. You're loud and clear over Car-
narvon. We would like to take DSE away from you for a second.

SC Roger. Go ahead.

CAPCOM Thank you.

sSC Houston, this is Apollo 8.

CAPCOM Houston here, Apollo 8. Go ahead.

SC Roger. The torquing angles 00026, that
is + 00026 + 00035 + 00119.

CAPCOM Roger. Apollo 8, Houston. Copy -~ and
copy + 00026 + 00035 + 00119.

SC Roger. We checked cn stars 6 and 15 and
the error was + 00001.

CAPCOM Sounds pretty good.

S¢C Pretty good for a beginner here.

CA, COM Roger.

TAPCO Apollo 8, Houston.

5C Roger, you are loud and clear.

CAPCOM Roger. You are loud and clear over Car-
narvon. We would like to take the DSE away from you for a
second.

SC Roger, go ahead.

CAPCOM Thank you.

PAO This is Apollo C Houston. You heard
Mike Collins say we want to take thel DSE away from you. That
is the onboard tape recorder. The gr d wanted to check its
function and is proceeding to as the gpacecraft moves across
southern Australia. Via Honeysuckle, we should have addi~-

tional communications and we will just stand by for those.

END OF TAPE P )
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PAO This is Apollo Control Houston at an hour
and 4 minutes into the flight. Over the last couple of min-
utes, we've been - had a little whisper of a problem through

the Honeysuckle station, Australia. It has been fixed. The
problem was crew was not receiving us on the relay through
Honeysuckle. We could hear them loud and clear but they were
not receiving us. There was a period of about 2 minutes where
they advised us several times of several readings, obviously
in the blind and not getting the confirming information from
our CAPCOM Mike Collins. The problem has been cleared up, I
want to emphasize. Hawaii, this morning is receiving for the
first time, received for the first time a live television
picture of the launch and we understand from talking to some
people out at the station at Pearl Harbor that they are quite
enthusiastic about it. They plan to go out and try to watch
the TLI burn which is to occur at 2 hours 50 minutes. It
should occur almost directly over Hawaii, and under ideal
lighting arrangements. The local time will be about 5:55 or
6 am. Darkness out on earth and just the first streaks of
dawn. So if the clouds are cooperating, they may see it. We
have some tapé from thd Heohéysuckle.passy which:will clarify
the comm problem we had, which toward:the:end.of the pass,

gets altogether cleared up.: - Here is the tape.

5C Hello, Houston, Apollo 8. How do you
read? e Hoas - : 2 Bt "

CAPCOM .. . Loud.;and clear, Apollo 8 Houston, here.
Apoilo 8, Houston, loud:and clear, over. . .

SC Houston, Apollo. 8, rHow.do you read?

CAFPCOM Reading you loud and clear, Bill. How
me ? »

scC »Houston, Apollo 8. Over.

‘CAPCGM o “Apollo 8, Houston, Toud and clear. Over.
Apallo 8, Houston. Over. Apollo 8, this is Houston, over.
Apollo 8, this is Houston, over. - Apollo 8, this is Houston,
over., o I o

SC , Houston, Apollo 8 on S-band and do you
read? Fverything is GO. : : = . C

CAPCOM Roger, understand Apollo 8. Apollo 8,
this is Houston, over. .

s5C Roger, Houston, read you loud and clear.

CAPCOM We are reading you loud and clear also,
Bill. The problem here over Honeysuckle has been on the
ground. Your spacecraft equipment is all working fine. We

are going to have LOS in about a minute and we will pick you
up over Guavmas at 12813, over.
SC Roger. 12813, thank you.

E
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PAO This is Apollo Control Houston, 1l hour,
19 minutes into the flight, We have had no additional
contact with the crew since we left Honeysuckle Creek, and
before we reach the States, we want to play for the second
time for the Broadcast pool, the lift-off tape through
about 5 minutes. Through some technical difficulty, it
was missed the first time around, so now we are going to
repeat both the picture and the audio track on the early

minutes of 1lift-off. I'm sure other members of the media
in the newsroom will understand. Could you roll the tape
please?

CAPCOM Lift-off.

SC Roll and pitch program.

CAPCOM Roger.

scC How do you read, Houston?

CAPCOM Loud and clear.

CAPCOM Mark, mode 1 bravo, Apollo 8.

sC Mode 1 B.

CAPCOM Apollo 8, you are looking good.

SC Roger,

CAPCOM Mark, mode 1 charlie, Apollo 8.

SC Mode 1 C.

CAPCOM Apollo 8, Houston, you are GO for staging,
over. ‘

sC Roger.

§C Staging, I have just completed them.

TATCOM Roger, I understand.

SC Roger.

sC Houston, how do you read, Apollo 8.

CAPCOM We read you loud and clear, Apollo 8.

SC Okay, the first stage was very smooth,
and this one ig a little smoother.

CAPCOM Understand, smooth and smoother. Looks

good here. Apollo 8, Houston, you're trajectory and guiding
for GO, over.

SC Thank you Houston, Apollo 8.

CAPCOM Apollo 8, Houston, you're trajectory and
guiding for GO, over.

SC Thank you, Michael.

CAPCOM You're looking real good.

SC Very good.

END OF TAPE
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PAO This is Apollo Control here, 1 hour 29
minutes into the flight. The first call from Mike Collins
to Apollo 8, as yet without response. This will be - this
pass across the States this time should last 15 or 20 minutes
should be a major checkpoint on all systems, particularly
that guidance and navigation system. Jim Lovell will be a
very busy boy and so will Frank Borman and - insuring that
511 the checks are accurate. In the course of it, Bill Anders
‘s to perform a backup communications check, switching to all-
ternate channels should anything develop or go wrong in the
primary communications mode. As the spacecraft moves across
the Atlantic the crew then will proceed into their translunar
injection checklist in preparation for the burn on the next

rev. Again, we've put in a call, we've not heard anything,
let's just open a line and stand by.

CAPCOM Apollo 8, this is Houston, over.

SC Houston, Apollo 8, over.

CAPCOM Roger. How do you read me?

CAPCOM Apollo 8, this is Houston, over.

SC "Roger, Houston, Apollo 8. Standing by
for a GO for the backup comm check, over.

CAPCOM Roger. Standby one, Bill.

CAPCOM California, inhibit VHF downlink.

CAL California inhibited.

CAPCuUHM Apollo 8, Houston. Go ahead with backup
volae check,

CAYCOHM Apollo 8, this is Houston. Go ahead with
backup voice check, over.

CAPCOM Apollo 8, Houston. Go ahead with backup
voice check, over.

SC Roger, Mike. 1 gave you a count. I'll
give vou ancothex cone. Standing by.

CAPCOM Roger, standing by.

scC Roger. This is Apollo 8 through backup
voice 1, 2, 3, 4, 5, 5, 4, 3, 7, 1, cver.

CAPCOM Roger, Bill. Reading you weak but clear.
Go ahead with normal S-band voice check.

SC Roger.

CAPCOM Apollo 8, Houston, over.

SC Houston, this is Apollo 8 on normal S-band,
1,2,3,4,5,5,4,3,2,1., How do you read? Over.

CAPCOM Apollo 8, Houston. Reading you loud and
clear normal S-band. How me?

CAPCOM Apollo 8, Houston, reading you loud and

«lzar on normal S~band. How me? Over.
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CAPCOM Apollo 8, Houston, over.

SC Houston, this 1is Apollo 8, reading you
loud and clear on normal S-band.

CAPCOM Roger. Reading you loud and clear on nor-
mal S-band. How me?

SC Clear.

CAPCOM Apollo 8, Houston, over.

SC Houston, this is Apolloc 8., How do you
read on VHF? Over.

CAPCOM Apollo 8, Houston. Reading you loud and

clear. We are also reading you loud and clear on S-band nor-
mal. How me? Over.

SC Roger. I'm reading you loud and clear.
I'1l give you another count on S-band normal. 1,2,3,4,5,5,
4,3,2,1, How do you read me?

CAPCOM Roger. That's loud and clear, Bill. Cal-
ifornia, would you enable the VHF downlink, please?

‘CAL California enabled.

PAO That 1s Bill Anders and Mike Collins do~-
ing those voice checks.

CAPCOM Apollo 8, Houston, over.

SC Go ahead, Houston.

CAPCOM Roger. We are going to rewind your tape

recorder and we have the TLI plus 90 and TLI plus 4-hour
fans at your convenlence, over.

scC Roger. Ready to copy.

CAPCOM Roger. TLI + 90, SPS slash G&N, 63531 -
164 + 129, Are you with me so far, over.

scC Roger, we're with you.

CAPCOM Okay. 004174265 - 04402 - 00001 + 48387
178169359, not applicable, + 001854858760348383062027250 -~

PAC The information that Mike Collins is

passing to Jim Lovell is procedural numbers and angles should
abort become necessary at two discrete periods after the
tranglunar injection burn. Ninety minutes after and then 4
hours after and we should hear quite a few numbers.

CAPCOM -~ + 1123 ~ 0300012313344940174739, north
set stars roll 068, pitch 097, yaw 356, ullage none. Other,
high speed procedure not required, over.

sC Houston, this is Apollo 8. We missed a
portion of that maneuver pad. Can you start with HP and go
down to northside star, over.

CAPCOM Roger. I say again, HP + 00185, are you
with me?

sC Roger, we're with you.

CAPCOM 4858760348383062027 -~

END OF TAPE
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CAPCOM 062027250 and the border site star 1is
Earth's center, over.

CAPCOM Apollo 8, Houston, did you copy?

sC Roger, Houston. this is a TLI plus 90

as follows, minus, the weight will be plus 63531 minus

164 lus 129004174265 minus 04402 minus 0001 plus 48387178169359
plus 001854858760348383. We will have to get the sextant
information later. 123 minus 030.

CAPCOM Apollo 8, Houston, over.
sC Houston, did you copy.
CAPCOM Apollo 8, Houston, we are picking you

up now over Bermuda, I did not copy your readback after
Delta V. That was the last point of the (garble).

SC Roger, Houston, could you give us the
sextant information again, the sextant star information.

CAPCOM That's affirmative. The sextant star,
06, shaft 2027, trunion 250, over.

sC Roger, starting out with the sextant
star, 06 2007 250, earth's center, down 123, right 22 plus
1123 minus 03000 12313 34494 017 47 39, north set, roll
068, pitch 097, yaw 356, no others.

CAPCOM Roger, Jim, on your sextant star, the
shaft should be 2027, 2027, over.

SC Roger, copy, 0227,

CAPCOM Apollo 8, Houston, would you go to POO
and accept please, we want to send up the (garble) zero.

SC We are in ACCEPT.

CAPCOM You are in ACCEPT.

SC Roger, go ahead, we are in POO and ACCEPT.

CAPCOM Thank you. I have your TLI plus 4 hour
band, when you are ready to copy and your TLI band also.

SC Roger, ready to copy.

CAPCOM Okay, TLI plus 4 hours, SPS/G andN.
The weight is still 63531 as printed, the pitch and yaw minus
164 and plus 12 niner. Are you with me so far?

SC We are with you.

CAPCOM GETI, 00647277 niner minus 015 niner 4

plus 00000 plus 52885178155000, not applicable plus 001 niner
252 niner 0 niner. Are you with me? Apollo 8, Houston, over.

SC This 1s Apollo 8, You are braking lock on
S-band and again, you got cut-off, just at HB.

CAPCOM Okay, HB plus 001 niner 252 niner 0 niner
627526 niner 4, are you with me, over.

SC Yes.

CAPCOM Roger, sextant star, 121037211, earth

center, down 063, right 23 plus 1068 minus 1650012505350610264257
north set stars, roll 068, pitch O niner 7, yaw 356, ulage
none, high speed procedure not required, over.
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ScC Roger, Houston, TLI plus 4, Weight
remains the same, minus 164 plus 129006472779 minus 01594
plus all ball plus 52885178159000 NA plus 001925290962752694121037211,
first thiner, down 063, right 2.3 plus 1068,

PAO And this is Apollo Control Houston here
while we are still in communication by the Vanguard, I wanted
to pass on to you some real-time telemetry we are getting on
a few cabin functioms. The cabin pressure has been holding
at a rock steady 5.2 pounds per square inch since launch.
We've switched now to the bio-med, switched the bilo-med
harness over to Jim Lovell, on the center couch. His heart
has been running around 69 to 70 beats per minute. He's
breathing at a steady 25, 20 to 25 respirations per minute.
He's been doing alot of talking, alot of writing down there,
trying to copy all of those numbers. The cabin temperature
is a very comfortable 62 degrees. All of the other sources,
the oxygen pressure is still slightly more than 100 percent,
we normally launched about 105 to 106 percent, it's showing
104 percent. All other sources in the cabin the bio-med
area look quite good. Let's go back now and here even more
numbers as we complete this TLI onboard information.

SC Zero niner 1, yaw 001, comments TLI plus -

END OF TAPE
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CAPCOM Yaw is 00l. Comments, TLI plus 10 minutes
abort attitude is 199 degrees, and I don't believe you've
got time to read that back, we'll see you over Canaries at
1:50 GET. Adios.

PAO You heard Mike Collins, after a conversation
that started at 1 hour 25 minutes into the mission, 1is now
1 hour - nearly 1 hour 50 minutes, to give you some under-

standing of the extraordinarily long periods that we can
hold the spacecraft during these state side passes, and

Mike bobbed that conversation off with an "Adios" and said
we would pick them up in 1 minute over the Canaries. So
essentially we've got, well let's say, on the order of 35 to
40 minutes of continuous communication starting with Guaymus

and running through the Canary station. Let's just leave
the circuit up. We'll have them back in just a very few
seconds.

CAP COM Apollo 8, Houston, over.

SC Roger, Houston, Apollo 8, read you loud

and clear. TL1 (garbled) 24136 179 005 001 515 105196 35569
357 091 001. TLI plus 10 abort attitude 199 on the pitch.
CAP COM Roger Apollo 8, that is correct. We'd
ke to double check one number on the TLI plus 90 minutes.
ten you can dig that out let me know.

SC Roger, go ahead.

CAPCOM Okay, it's the sextant shaft angle
should be 2027. Over.

SC Roger. Sextant shaft is 2027.

CAPCOM Thank you, sir.

PAO This is Apollo Control Houston. The

flight director has just advised the room that the booster,
the 5-IVB, all consumable, every bit of data we have looked
at and examined indicate we should proceed with the TLI burn.
Go back to the crew,.

CAPCOM Looking good, both from a guidance and
a consumable viewpoint, it all looks GO.

SC Roger.

CAPCOM The DSP is all yours, Bill.

SC Thank you.

CAPCOM Apollo 8 Houston. We will have LOS in
I minute. We'll pick you up again over Tananarive at 209.

SC Roger, Michael, thank you.

CAPCOM Roger. How does it feel up there?

SC Very good, very good. Everything is
going rather well. It looks just about the same way it
did three years ago. .

CAPCOM Does Bill have time from playing with
"is tape recorder to look out the window?

SC Roger, we had one little incident here.

.im Lovell inadvertently popped one light, so we've got one
full May West over here.
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CAPCOM Roger, I understand.
PAO This 1s Apollo Control Houston. That
will apparently wrap it up via Canary Islands. Tananareve

we are due to acquire at 2 hours and 9 minutes into the
flight, about 15 minutes from now. You heard on the tag
end of that conversation a fairly relaxed Borman commenting
that it looked very much like 1t did three years ago when
he and Jim Lovell were flying Gemini 7, and he also
reported that inadvertently a May West had been inflated.
We're not just sure whose May West it was, but the supposition
here is that one tank or one side of the 1ife jacket on

the command pilot might have been inadvertently triggered,
and we're sure it's causing no difficulty and it will be
deflated and stowed at the proper time with the suits. So
we will be back at Tananareve at about 10 to 12 minutes.
This is Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control Houston, at 2 hours,
15 minutes into the flight. We have had a flight with the
crew over Tananarive and among other things, Frank Borman
reported that he was Gemini 8, which caused a few smiles.
Some wag finally added, '"remember you're Gemini 7, not
Gemini 8" and here is how the conversation went.

CAPCOM Apollo 8, Houston through Tananarive,
over,

SC Apollo 8.

CAPCOM Roger, Apollo 8, we don't have anything
for you, we are just standing by. You're loo king real good.

SC Thank you.

CAPCOM Apollo 8, Houston.

SC Gemini 8, correction Apollo 8.

CAPCOM Roger, Gemini 8, Houston, we would like
to bring you up to date on the comm situation while we've
got some quite time here. We'll be LOS Tananarive in another
2 minutes. We'll be picking you up over Carmarvon at 2 hours,

25 minutes and 22 seconds. LOS Carnarvon will be 23155, then
we've got ARIA number 1 comming in about 23730 and after that
we will have a hand-off to Mercury to Hawaili to Goldstone,
and we should have continuous comm, over,

SC Very good, thank you.

CAPCOM Thought you were Gemini 7, not 8.

PAO And that wraped up the conversation via
Tananarive. We'll be back at, standby one here, 2 hours,

25 minutes; 8 minutes from now by Carnarvon.

END OF TAPE
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PAO This is Apollo Control Houston at 2 hours,
26 minutes into the flight., We have just acquired by Carnarvon,
and here 1is how that conversation is going. .

CAPCOM Apollo 8, Houston.

SC Go ahead Houston.

CAPCOM Alright, you are GO for TLI, over.

SC Roger, we understand we are GO for TLI.
PAO This 1is Apollo Control Houston, running

through an unusually quiet pass across Carnmarvon with very
iittle more than establishing call signs. Our orbital digitals,
which we are reading out from Australian sites, show that
present velocity 1is 25 569 feet per second, showing an

apogee of 105.5 nautical miles; and our translunar injection
burn will have the effect, here's that comm going up, let's
catch up with it.

sC The following.
CAPCOM Alright, we will have LOS in about
30 seconds and we will pick you up over ARIA 1 at 237 and 1/2.
SC Roger.
PAO Apollo Control back here. The TLI burn

will add 10 500 feet per second, perhaps a foot or more per
second; but that is pretty close. Ten thousand, five hundred feet
per second to the present 25 570. The duration of the burn
w11l be slightly more than 5 minutes. It will occur 2 hours,
and 50 minutes into the flight. Now, a combination of stations
will be seeing it . The ship Mercury will see it, parked

abnut a thousand miles south of Hawaii. Hawaii should also

ges it., In a very few minutes, as the spacecraft starts

awey from the earth, the big dish in Goldstone, Calif., will
acquirz. At 2 hours, 33 minutes into the flight, this is
Apollo Control Houston.

END 6% TAPE
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PAO This is Apollo Control 2 hours and 42
minutes into the flight. We attempted to establi sh some
conversation through one of our instrumentation aircraft.
We heard them, they heard us, but it was jus t barely. We
are now waiting, which we should have in about 2 wmin «es,
through the good ship Mercury. It is entirely appropriate
that the ship Mercury should be the relay point for this
historic burn which 1is planned for in about 6 minutes. Flight
Director has just advised we should standby to receive Mer-
cury data and that's precisely what we are doing. We will
be back to you in about 2 minutes. This is Apollo Control
Ysuston. )

END OF TAPE
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PAO This is Apollo Control Houston 2 hours

45 minutes into the flight. We are now getting data from
the ship Mercury and everything looks good. The booster has

advised that the tanks have repressurized properly and here
goes the first call up to Apollo 8.

CAPCOM -- through the Mercury and you're looking
good down here. Everything looks good.
sSC Roger. Understand. Our 02 flow is a

little bit higher than I thought, but Bill says that it's
just about what he expected.

CAPCOM Roger, understand.

CAPCOM Your 02 flow looks good from down here.

SC Thank you.

PAO Here in the Control Center, two big
charts dominate the front of the room, and two of the walls.
One of them will present the data as it climbs. It's a plot

of velocity versus altitude, so we will be able to track
that for you. The other plots show the angle of the burn -
is following. Still another shows the ever-so-slight out of

plane maneuver. Standby one.
PAO Immediately following the burn, we should
2t a detailed report on it from Frank Borman. Meanwhile,

Bill Anders, during the course of the burn, will operate the
onboard flight recorder and on which any various comments
from the various crewmembers will be recorded. We will un-
doubtedly hear some comments from them during the course of
the burn. Immediately following the burn, Jim Lovell 1is to
start stowing the many items of camera gear, lenses, mirrors,
cables, all that matter of camera equipment, including a
spotmeter. The Apollo 8 has been advised once again that
they look good for the burn. About every minute, the Flight
Director is pulsed, the booster man in this Control Center to
get his status.

PAO Thirty seconds to TLI. And Mike Collins
gives them the mark 20 seconds to ignition. Now he is count-
ing, 4, 3, 2, we see ignition. Lovell confirms ignition and
the thrust is okay, booster says. Flight Dynamics says we
iook good, Flight - watching the thrust build, trajectory
guidance, flight dynamics, everybody in the front , what's
called the front trench of this Control Center says they are
happy. That includes the booster. Comm says you are looking
good. Two hours 51 minutes and 30 se.onds, that would put
us about 1 minute into the burn. Apogee now 800 miles and
climbing.

PAO Hawaii confirmed that they got a very
~olid lock and Borman almost nonchalantly says Roger, we

>ok good here, at 2 hours 52 minutes.
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PAO Flight Dynamics says we are exactly nomi-
nal. Cutoff 1is now predicted, 2 hours 55 minutes and 58 sec~
onds. The crew has been advised that they look - all wvalues
loock exactly nominal or just exactly what we hoped they would
be. Their present alitude is now about 3000 miles and we
are GO and these three crewmembers are traveling faster than
man has ever flown before. There is very little conversation

with the crew, but let's cut now to the crew and see what we
can pick up.

CAPCOM Apollo 8, Houston. You are looking good
here. Right down the centerline,

SC Roger. Apollo 8.

PAO Their velocity is now about 32,000 feet
per second, 32,000 feet per second. Velocity is now 33,000
feet per second, From Hawaii we are getting a vis ml report

that people in Hawaii are observing the burn from on the
ground.

CAPCOM Apollo 8, Houston. You are looking good.
P"ight down the centerline.

SC Roger. Apollo 8.

PAO We are about 40 seconds from cutoff here.
The spacecraft is moving at nearly 35,000 feet per second,
cutoff is 30 seconds. Present altitude, 35,000 miles.

PAC 60,000 miles we are approaching. We have
passed the 60,000 miles and we are very nearly - Borman says
we got SECO. Cutoff was right on the second.

END OF TAPE
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PAO At 2 hours and 57 minutes here. All
the sources again are being looked at and compared. All are
exactly what we had hoped to see and more than cnce we've
heard Chris Kraft, the Director of Flight 0Nperations say,
"Yon're on vonr way. You're reallyv on your wav now.'" We //
den't have a exact cutoff figure vet feet per second, but
we sheuld he getting it very soon from the flight dvnamics
officer.

~

/

TAPCOM Everything is lecoking real good down
here.

FLICGHT California inhibit VHF down link.

CALIF Inhibited.

CAPCOM Apollo £ louston.

5C Go ahead Houston, Apocllo 8.

CAPCOM Your cutoff looked very good down here.
We have a whole room full of people that say you look good.

cC Roger, thank you. The only situation
we have here is the 02 is (garbled) high, 02 is (garbled)
high.

CAPCO Roger, understand 02 flow high.

sC _ We'll get to first status report here
shortly.

CAPCOM Roger.

CAPCOM Apollo 7 Houston. Your bhooster configured

normallv, and we're not concerned with the 02 high., We think
it's normal.

S¢ Nkav.

SC Pouston, Apollo 5.

CAPCOM Co ahead Apollo 8,

SC Roper. The DFLTA-TIG looked like it was

right on. Surn time appeared to us te he about 2 seconds
longer 5317 DEY reads 95485 when we got it., The attitude
wias nominal. NI was reading 35452 at cutoff. H dot 04552
and i 91791 DHE -VC on the MS was minus 20,4,

CATCUM Okay, we copy that, Jim, and I've got
snome times here for vou.

SC Roger, go ahead,

CAPCOM Merger hegins maneuver to set attitude

-

t 3 10 35, Takes 5 minutes te arrive at 23 15 55, and set
imc 3 29 33. Your set attitude the gimbal -

DA This is Apollo Control. VWe are getting
a2 nast TLI report from the crew. I arologlze, 1 reported
sur2 erroncous finures during the course of the burn. CQur
present altitude is abeour 249 miles and verv shortly we

2N

ot

: Y —— 4 - .
will got a more precise fix on that. I believe in the course
of th hurn thev quoted some features in thousands ot miles

wiich shheuld have heen in thousands of feet. I apoleogize.
Our new displays are getting a geod workout and some of
the people reading those new displavs are getting a very good
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PAO workout.

SC Houston, Apollo 8, over.

CAPCOM Apollo 8, Houston. Go ahead.

SC Roger. Going to start charging
battery B.

PAO This is Apollo Control here. We're
watching the altitude plot now. Now it’'s a good solid trace
coming to us through Goldstone. We're up to 879 miles.

Our present ground elapsed time into the flight is 3 hours
03 minutes. At the same time we are already beginning to
see the velocity begin to receed slightly. It's now

32 418 feet per second, and we'll continue to see that
slight lowering in the velocity reading and a constant
elevation of the apogee. Now 934, 961, and every 10 seconds
it seems to be adding about 30 to 40 miles. That spacecraft
right now, in relation to the earth, is just south of the
Goldstone station which has it in solid lock. We are now
seeing our first midcourse charts, early estimates of what
we will be working with, numbers at midcourse, and like

so many of our data displays, by the time we get locked up
on it with our own eye balls it moves to another channel.

At 3 hours and 5 minutes into the flight, this seems to be

a convenient stopping point for the action right now. We
will be back shortly.

END OF TAPE
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PAO This is Launch Control. And our present
planning we are aiming toward the postlaunch press conference at
Press Site 39 at about 11:30 am thils morning. The participants
in this conference will be as follows: Lt, General Samuel
C. Phillips, the Apollo Program Director, from NASA Headquarters.
Dr. Kurt H. Debus, Director Kennedy Space Center, Dr. Werner
von Braun, Director Marshall Space Flight Center, Dr. John
Clark, Director of Goddard Space Flight Center, Dr. Robert
R. Gilruth 1s back in Houston. We will see if arrangements
can be made to include Dr. Gilruth in on the conference.

11:30 for the postlaunch conference. This is Launch Control.

END OF TAPE
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PAO This is Apollo Control Houston, we estimate
another 7 or 8 minutes before the spacecraft will separate
from the S-IVB. We have not neard from the crew in the last

few minutes, they're busy doing post TLI duties and we are
looking at data here and everything we see is quite comforting.
That is the next major event, separation from the booster.
For now, the pool has asked us to replay the communication

during translunar injection, which you heard live. Here it
is.

CAP COM Apollo 8, Houston. You are looking good.

SC Roger.

CAP COM Apollo 8. Coming up on 20 seconds to
ignition. Mark 1t, and you are looking very good.

sC Roger. (Pause) 1Ignition.

CAP COM Roger, ignition.

SC ... we have had TLI ignition.

Fido, Flight.
CAP COM Go Flight. Do you look okay?

We look go. Look good Cap Com.
Flight booster, all systems go.

CAP COM Roger.
Flight Fido, after 800 miles, we are go.
CAP COM Roger. And climbing.

What have you got Flight? The antenna?
Looks good Flight.

CAP COM The booster?
Hawaii confirms they have got a very

solid lock. And Borman almost nonchalantly says Roger.

CAP COM Apollo 8, Houston, we are predicting cutoff
2 55 58 and it looks exactly nominal here.

sC Roger.

CAP COM Apollo 8, Houston. That predicted cutoff
2 55 52 - 52 and that is exactly as it should be.

sC 2 55 52

PAC This is Apollo Control Houston. 3 hours
22 minutes into the flight. Exactly 1 minute ago we observed
separation from the S~IVB. The crew immediately turned around

and had a look at the S-IVB and we are watching that pitch -
pitch attitude right now and telemetry coming through over
the Eastern Test Range. And as the vehicle climbs it will -
from a flat map projection appear to swing to the south and
west which, of course is a little unusual for our pass flight -
the earth orbital tracks which invariably take us to the east.
But we will observe as swing down starting across the Atlantic
and back across the upper part of South America. We are now
trying to establish a call with Apollo 8. Let's - let's see
what we can get.

CAP COM Apollo 8. This is Houston. Over.
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SC This is Apollo 8 on VHF and S-band. How
do you read?

CAP COM Hear loud and clear, Bill., How me?

SC Read you loud and clear. We have sep and
looking good.

CAP COM Looking good here. (Pause)

PAO This is Apollo Control here. No additional

communications with crew, but while we have been sitting here
in the last few minutes, the Migssion Control Center has gone
to what we call the translunar phase map. The new display -
those of you watching in the News Center will observe that the
elongated figure 8 map which shows the earth-moon transit and
it also shows the numbers, the small flashing light now being
portrayed to us in black and white. And we would estimate

our distance at something on the order of 3,350 miles from
earth. It will carry us out in increments of 20,000 miles

out to - on out to lunar distance. And we will be able to
observe the declination or the general angle in relation to
the earth-moon system for the entire flight path of the space-
craft. Again, we confirmed S-IVB spacecraft separation at
about 3 hours 21 minutes into the flight. And at this time

3 hours 27 minutes into the flight, all looks satisfactory.
This 1is Apollo Control, Houston.

END OF TAPE




APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 033600, CST 10:27a

PAO This is Apollo Control Houston. The crew
seems to be pretty settled down after their tramslunar injec-
tion burn and they are getting some time on the window. We
just heard Jim Lovell report he could see Florida perfectly.
By the way, they are at about 6500 miles above the earth now.
He said he had a beagutiful view of Florida and then his gaze
roamed a little bit to the other side of the window and he

could also see Gibraltar. The crew reminded the Control Cen-
ter here that Pete Conrad and Dick Gordon would have to step
aside. Their altitude record has been exceeded. Let's pick
up this conversation now as it unfolds.
SC Houston, Apollo 8. How do you read?
CAPCOM Read you loud and clear, Frank. How us?
SC Roger, loud and clear. We are taking

pictures of the S-IVB, the postseparation sequence is com-
pleted and we seem to have a high gain.

CAPCOM Okay, fine.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston, Apollo 8.

CAPCOM Roger. Is Bill ready for his VHF test?
We can configure any time he is.

SC Okay, stand by.

CAPCOM Apollo 8, Houston.

SC Go ahead, Apollo 8.

CAPCOM Roger. We would like to ask whether you

did a VERB 66 enter to transfer the state vector from CSM to
LM slot. We didn't copy that down here.

sC We did not.

CAPCOM Okay.

sC Do you want us to do that now?

CAPCOM At your convenience.

SC Roger.

CAPCOM (cut off)

SC We see the earth now, almost as a disk.

CAPCOM Good show. Get a picture of it.

SC We are. Tell Conrad he lost his record.

SC We have a beautiful view of Florida now.
We can see the Cape, just the point.

CAPCOM Roger.

SC And at the same time, we can see Africa.
West Africa is beautiful. I can also see Gibraltar at the
same time I'm looking at Florida.

CAPCOM Sounds good. Get a picture of it.
What window are you looking out?

SC The center window.

CAPCOM Roger.

32/1
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CAPCOM Are your windows clear so far?

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAPCOYM How about your VHF check? We would like
to get that done hefore vou get too much further away.

SC Okav.

SC Roger, we are listening on VHF now for
{garble).

CAPCOM Apollo 8, Houston. Say again.

SC We are listening on VHF alpha simplex.

CAFPCOM Okay, good, thank you. VHF alpha sinmnplex
and we will get configured for it and in between times, give
us a clue as to what it looks like from way up there.

SC Roger. Well, Mike, I can see the entire
earth now out of the center window. I can see Florida, Cuba,
Central America, the whole northern half of Central America,
in fact all the way down through Argentina and down through
Chile.

CAPCOM They picked a good day for it.

S5C Stand by. We are going through the separ-
ation maneuver checklist here.

CAPCOH Roger, standing by.

Sc Houston, this is Apollo 8. We've lost
sight of the S-IVB here. The separation maneuver mav be de-
layed slightly or else we will go ahead and make it without
having her in sight.

CAPCOM Roger, understand, Frank.

5C Houston, Apollo 8.

CAPCOM Apollo 8, Houston., Go ahead.

sc When does the S-IVB do their blowdown
maneuver?

CATCOM Stand by one.

CAPCOM Apollo 8, Houston.

5C Go on.

CAPCOM Your blowdown will be 1 hour from now, a
Jittie movre that 1 hour from now.

sc Roger. We have the S~IVB 1in sight again
now. We bhave done the separation maneuver.,

CAPCOM Gecod show. Thank you.

CAPCON Apuvllo 8, Houston.

S Go ahead, liouston.

CAPCOM We would like to take control of the DSE
for a while, Bill,.

S¢. Go ahead.

CATCOM Thank vyou.

CATCOM Apollo 2, Houston. We would like to get
an approximate GFET of your sep maneuver to use for our ephemeris

32/2
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CAP COM tracking data.

sC Roger. Was 3 hours 40 minutes zero seconds.

CAP COM 3 40 and a foot and a half - feet per
second. Right?

SC Roger. About that.

CAP COM Okay -~ A

SC --We have the -~ Mike, we have the exact
callout here for you and a burn status report.

CAP COM All right.

SsC All right, delta VX minus 0011, delta VY

plus 0002, delta VZ minus 0002, roll 0, pitch 180, yaw O.
Over.

CAP COM Yes, Roger.

CAP COM Apollo 8. Houston.

SC Go ahead Houston. Apollo 8.

CAP COM Roger. At your convenience, would you

please go P
And also wh

U and accept with an update to your W matrix?
en you get a chance we would like to know about

the SLA panels. Did they all depart? And do you have any

comments ab

out the SLA?

scC They all departed and they worked fine.
CAP COM Okay, thank you.

SC We are in PU and accept.

CAP COM Thank you.

SC Houston. Apollo 8. Will you give us

the informa
on.

tion when you want us to stop the venting and so

CAP COM Apollo 8. Houston. Roger.
CAP COM Apollo 8. Houston.
SC Go ahead, Houston.

CAP COM Roger. What is the venting information
are your inquiring about, the 02 flow high out through the

waste tank
evaporator?

or waste compartment or you talking about your

SC Evaporator. We are configuring.

CAP COM Okay.

CAP COM ... concur in that.

CAP COM Apollo 8. Houston. You can go back to
the block. We have gotten in the load to the W matrix update.

SC Roger.

sC Houston. Apollo 8. The backpressure
valve is closed and the water flow is off.

CAP COM Backpressure valve closed and water
flow off. Thank you.

SC Houston. Apollo 8 here.
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CAPCOM Apollo 8, Houston, Go ahead,.

sc Roger. Tt looks like 1 might have to
do a couple more small maneuvers to stay away from the front
of this S-IVB the way we are ending up now. Do you want
me to do these with our P-47 1if we have to do them?

PAO This is Apollo Control Houston 3 hours
55 minutes into the flight. We have additional comm here,
»ut at this point, we are going to join a postlaunch press
~onference at the Cape. Let's switch to the Cape.

END OF TAPE
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PAO This is Apollo Control Houston at 4 hours,
21 minutes into the flight. 1In the last half-hour, we've
had a very interesting interchange with the crew. They've

given us a good discription of what has been going on; but

more than that, we've been occupied with trying to understand
what the proper maneuver would be to give us added separation
from the S-IVB. Borman reported some 15 to 20 minutes ago,
that he thought the S-IVB was staying a little bit to close

for comfort. He estimated that its distance from the
spacecraft 500 to 1000 feet and he said he was viewing quite
alot of venting, not propulsive venting, but just great

clouds of venting coming from the S-IVB. He later reported
that it had stopped. In the course of the last 20 to 25 minutes,
we have been playing music on the VHF by VHF out of California,
and the crew reports Herb Alfred sounds great. It's being
beamed to him just a little bit north of his native Tituana.

So that system, we are trying to find out just how far out

in space the VHF will carry. Certainly the quote that stopped
us all, more so than anything else came from Borman. I'm

sure it was by accident, but at one point he, in trying to
configure for a slight burn to give him added seperation from
the S-IVB, Borman says "as soon as we find the earth, we'll

do it", and that brought a loud clap of laughter here. Here
is quite alot of tape going back over the last 17 of 18 minutes.

CAPCOM Standby. That's affirmative Frank on
this P&47.

SC Okay, and give me the time again when
it starts to damp please.

CAPCOM Roger. We're working on an exact GET
of that Frank.

SC Right.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM 1'd 1like to give you some idea of your
trajectory. It looks like a mid-course direction number 1,
trajected out to TLI plus 6 hours, would be only 7 feet per
second. So any further maneuvers you do would add to that
which is probably good.

SC I just want to stay from away from in
front of this thing.

CAPCOM Roger. we concurr. Looks like it is
safe now.

SC Yes. OMNI B. Starting to vent now,
slowing down.

CAPCOM Apollo 8, Houston, say again,

SC The S~IVB is really venting.

CAPCOM Roger, understand that is a (garble)

nonpropulsive vent. The big blow-down maneuver, its starts




APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 42100, CST 11:12a

CAPCOM manuevering to blow-down attitude at
44455 and the vent occurs at 50755.

SC 50755.

CAPCOM Roger.

SC That is the nonpropulsive vent, but it's
pretty spectacular. It's spewing out from all sides like a
huge water sprinkler.

CAPCOM Roger, get some pictures of it.

ScC Say again that big vent time, so I can
write it down Houston.

CAPCOM Big vent time, 50755 and it will be
manuevering to vent attitude beginning at 44455. Bill has
got the tape recorder back.

SC Roger. We're receiving VHF music now,
Houston, thank you.

CAPCOM Yes, you took the words right out of

my meouth Frank, and we would like to know also how far you
are away from the S-IVB you are now.

SC I guess we are between 500 to 1000 feet.
CAPCOM Roger.

SC Herb Alpert seems pretty good.

CAPCOM Roger.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston.

SC Roger, 1 believe we are going to have

to vent or thrust away from this thing, we seem to be getting
closer.

CAPCOM Roger, understand Frank, go ahead whenever,
just give us some idea of when you did it and how much.

SC Roger.

CAPCOM Apollo 8, Houston. Did you, standby 1, \
we are working on something here.

scC Okay . ,ub,;ﬁuf/

CAPCOM Apollo 8, Houston. Apollo 8, this )
Houston, over. Apollo 8, this is Houston, over.

SC You are loud and clear Mike, g6 ahead.

CAPCOM Okay Frank, on your itidnal separation
maneuver, we recommend that you make a‘ragig burn, point your
X-axis toward the earth and thrust minu for three feet
per second, over.

SC I don't want to do that.

CAPCOM The reason we want a radio burn 1is to

increase your mid-course direction, so we can use the SPS.
Standby on it.

CAPCOM Apollo 8, Houston. Y
SC Go ahead.
CAPCOM How close to a radio burnm can you get,

without losing site of the S-IVB burn. v

33/2



APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 42100, CST 11l:12a

SC Well, I don't know because I can't -
CAPCOM Okay.
SC We can pitch down some, Jim has the Earth

and the optics,

so we could pitch some and get pretty close
to one, 1 guess.

CAPCOM Apollo 8, Houston.
SC Go ahead, Houston, Apollo 8.
CAPCOM

We can give you a pitch gimbal angle
on the radio direction {if -

END OF TAPE
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CAP COM Apollo 8. Houston.
SC Go ahead, Houston. Apollo 8.
CAP COM We can give you a pitch gimbal angle on

radio direction, if that would be a help. It's 181 pitch
gimbal angle would be exactly radial at 4 hours and 10 minutes.
I don't know whether that solves your visibility problem

or not.

SC 1817

CAP COM That's affirmative. S-band.

sc Zero would be just as good, wouldn't it?
CAP COM Frank, if you used zero, then make the

sep if possible in the +X thrusters. That's the direction
of the burn we are going.

SC Well, can't do that. 1'11 thrust right
square into that S-IVB.

CAP COM Yeah, okay, understand.

SC What would you maneuver to as far as the
gimbal angle for his blowdown?

CAP COM Apollo 8. Houston. That blowdown, that

5-1IVB should be oriented to perform a retrograde blowdown.
Along the local horizontal. Is it still chasing. Does it
iook like 1t is closing or anything?

SC It is about the same. The trouble is
it is pointed at us pretty well.

CaY COM Roger. Understand.

TAp COM Frank, what we want to do is get a
radial upward Lurn and as long as you can through the optics

or ¢ome other means out the window, figure out where the
earth 1is, then use the appropriate thrusters, to thrust
upward, radial upward for 3 feet per second, that is what we
are looking for for trajectory.

SC Okay, understand. I just - as I say,
1 just can't very well do that now. I don't want to lose
sight of this S-IVB.

CAP COM Roger. We concur with that. I just
thought perhaps Jim, through his optics or you could get
some feel for where the earth is. That's what we want to
do 1is radial upward.

SC Okay, as soon as we find the earth we
will do 1t.

CAP COM Thank you.

SC Houston. The venting on the S-IVB is
terminated.

CAP COM Roger. Thank you.

CCAP COM Apollo 8, Houston.

5C Go ahead Houston. Apollo 8.
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CAP COM Roger. Frank, do you think you are going
to be able to do this burn radially. We would like to add
to its magnitude if you are going to make it in some other
direction. Over.

SC No, I am not even sure we are going to
do it yet, Mike. If I can get -~ if we seem to be drifting
away from this thing a little bit, although it is still
pointing at us quite closer than I like.

CAP COlf Roger. Understand.

CAP COM Apollo 8. Houston. We would like you
to do some additional maneuvers. It is just a question of
how much and which direction.

5C Okay, our gimbal angles are about 190
and pitch is about 320 and yaw is about oh, 340. We could
certainly do it in this position. That would be alright.

CAP COM Stand by. We will check those. :

CAP COM Apollo 8. lHouston. Frank, you could

help us out if you would explain where you are relative to the
booster. In other words, with respect to the earth and the
‘adius back there, Are you above or below or one side or
+here exactly is the booster relative to you?

SC Well, it's as I said before. We can't
definitely find the earth. 1 think we are in front and a
little bit above - a little bit above the - almost in front
of the - directly in the front of the booster.

CAP CoY - Roger. Understand. Almost directly in
front of the booster.

SC Perhaps a little bit horizontally displaced
towards the - let's see - Houston, to help you, we are looking
right directly above the S-IVB with the sun - it's on the
right side of the S$S-IVB and on our left number one window.

CAP COM Okay, understand, The sun is on the right
side of the 5-IVB3 and coming in your number one window. And
are you - when you give us those angles, that means that your
+X-axis is pointed at it with those angles. Is that affirm?

SC Roger.

CAP COM Okay.

SC The earth is in our +Y, +Z-direction now
Mike.

SC Roger. And a little minus X.

CAD COM That's okay.

SC Houston. For information, I am looking

through the scanning telescope now and 1 see millions of stars.
Most of them - the venting of the S-IVB.
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CAP COM Pight. Are you having trouble telling
which are the stars and which are the S-IVB particles?
5C We are in sunlight and it looks like they

are all 5-1IVB. We don't know. I am going to attempt a B-52
realign at this time and see what I can do.

CAP COM Understand you.

st Mike, anything more on separation maneuver
*su're on?

CAP COM We are working on it, Frank, we are are
trying to compute what radially outward will be in close
terms. Now, you still have the earth - as I understand plus

Y and plus Z quadrant. In other words, it's down below you
on your right and slightly to your rear? Is that still true?

SC That's right. Quite a hit to our rear
and down below us. Copied right.
CA? COM Okay, well, we - of course, in that

sttitude you want to burn some upward and some to the left
and we are trying to bhe more precise than that. Frank, is
it still about the same distance away? Are you opening or
closing?

ScC It sure is staying close.
CAP COM Understand,
5C Mike, can you just tell us which way

the S-IV3 pitchs and how far it will pitch to the sling shot
maneuver atuvitude.

AP COM Stand by. Frank, the S~IVB is within
10 Jogrecs of 1.3 final attitude at this time.

a0 Houston. Are you ready to copy the IMU
align information?

CAP CONn Go ahead.

SC Star ID is 03, and star 36, star angle

difference point N1, Torquing angle X minus 00034, Y minus
0027, Z plus 0013C. Over.

CAP Okayv, thank you for Y, I just got four
<igits here. 0027.

sC Three zero's. 00027,

CAP COM Thank you.

SC Houston. We are going to have to hold
up on this lunar navigation until after this next little
mIneuver.,

CAP COM Roger. Jim. We understand. (Pause)
Anollo 8, Houston.

SC Go ahead now, Mike.

CAP COM Can you give us an updated readout in
voer gimbal angle. What your plus X-axis 1s pointed toward

the bocs oy, please.



APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 43100, CST 11:22A 34/4

SC Roger. Stand by.

CAP COM Apollo 8. Houston,

SC Go ahead, Houston.

CAP COM Did you give us those gimbal angles,

Frank, when you have a chance?

END OF TAPE
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CAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAPCOM Could you give us gimbal angles when
you get a chance?

ScC I'm getting the COAX on it right now so
it will be accurate.

CAPCOM Thank you.

SC Okay, with the COAX right on the S-IVB,

the roll reads 105, the pitch is 275, and the yaw is about
325.

CAPCOM Roger. Copy roll 105, pitch 275 and
vaw 325.
SC Roger. That should be 115 for the roll.
CAPCOM Thank you. 115 for the roll.
sC Houston, Apollo 8, over.
CAPCOM Apollo 8, Houston, go ahead.
SC Roger. If it will help you any, Mike,

the earth is +Y about 45 degrees in a -X, I can see it
out my side window and it's a beautiful view with numerous
cloud vortex.

CAPCOM Thank you, Bill, thank you. Understand
+X 45 degrees halfway between +Y and +Z and slightly -X.

ScC Negative. It's 45 degrees in the +Y,
in the X-Y plane towards -X, over.

CAPCOM Roger. Understand the X-Y plane, toward
X 45 degrees.

sC 45 degrees from +Y to -X.

CAPCOM Roger, thank you.

SC It's behind us to the right, if that
will help.

sC I can still see the Cape and glimpses
of Central America.

CAPCOM Roger, understand, Frank, what we want
on this burn is 8 feet per second, B feet per second. We

want it radially upward and we want you to use whatever
thrusters are required to burn radially upward at 8 feet
per second.

SC Why do you want to use - why do you want
to do so much, Mike?
CAPCOM Because of the separation distance we

would like to achieve between now and the time of S-IVB
blowdown.

SC Okay. Mike, do you want me to go ahead
and try to do this, or do you want to give me some gimbal
angles.

CAPCOM Apollo 8, Houston. Go ahead and do it

without gimbal angles if you can do that. Over.
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SC Okay. 1 don't understand why you want
so many feet per second on it, but I think I can - with just
a little maneuvering I can get away from it a lot simpler
than that.

CAPCOM Well, we would like the radial upward
for trajectory reasons and the magnitude because of the
separation distance which we're predicting you will have at
S-1VB blowdown.

SC Okay. VHF sounds good.

CAPCOM Roger, on the VHF,.

sSC Omni B.

CAPCOM Understand Omni B, Baker.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston, Apollo 8.

CAPCOM Roger. About 12 minutes before your big

blowdown, there is a small continuous vent which opens at a
GET of 45555. You may notice that on the booster, 12 or 15
pound thrust.

SC Okay.

CAPCOM And Apollo 8, could you give us your
burn information whenever you have it?

5C Roger. We are maneuvering to the atti-
tude now.

CAPCOM Okay.

SC Okay, Houston. I understand you want
5 feet per second burn, is that right?

CAPCOM Roger. 8 feet per second, radially up-
ward.

SC Well, we are as close to being radially
upward as we can determine.

CAPCOM Roger.

CAPCOM Apollo 8, Houston. Are you going to use
P-47 to monitor the burn?

SC » Yes. We are putting it in right now.

CAPCOM Thank you.

SC Maneuvering now,

CAPCOM Thank you.

sSC Houston, we made the burn at 7.7 +X +

0001 Y and 7's are all zeros. Gimbal angles, roll 180,
pitch 310, and yaw 020,

CAPCOM Roger. I copy +X, 7.7, Y 0.1 and roll,
pitch and yaw 180, 310, and 20.

SC Did you get that information, Houston?

CAPCOM Apollo 8, Houston. How do you read me?

SC Read you loud and clear. Did you get

the information?
CAFCOM I say again, we copied +X 7.7, 1/10th in
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Y, no Z, roll, pitch, and yaw, 180, 310, and 020.

SC Roger. The burn was made at - 1initiated
at 445.

CAPCOM Roger, copy 445

SC Okay. Do you want us to transfer that
to CM - LM state vector or just leave it alone? You -

CAPCOM - the primary, Frank, we would like you
to transfer from the CSM to the LM state vector.

PAO And this 1is Apollo Control. That brings
us up to the live action at 4 hours 49 minutes into the
flight. You heard Jim Lovell say we would have to postpone
his navigation - c¢islunar navigation task which involved

plotting several stars, which had been planned during this
last one-half hour and its place went the separation maneu-
ver, an 8 foot per second separation maneuver to insure ade~-
quate separation from the S~IVB., 1In the course of the last
half hour, we lost, the ground lost lock with beacon on the
§S-IVB. That was a VHF beacon. Our present altitude, their
listance from earth is 17,200 miles and they are still hear-
ing VHF, which is being piped music via VHF out of the Gold-

stone, California, station. Now we are asking them again
about the booster. Let's listen.

SC - and we must be out a thousand feet and
moving out.

CAPCOM Roger. Understand 90 degrees from its
X-axis and about 1000 feet and separating.

SC Plus or minus a couple of thousand.

CAPCOM Understand.

PAO Apollo Control here. As we started to
say, the distance from earth, 17,400 miles. Our velocity
now has slowed in relation to -the earth down to 14,384 feet
per second and constantly slowing. We just heard from the

command pilot and he says they will resume the flight plan
now with their navigation tasks. At 4 hours and 52 minutes
into the flight, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston 5 hours
3 minutes into the flight. The spacecraft is 18 nearly
19 000 miles from earth nearing the synchronous point, which
it will just start on through, of course. Velocity continues
to slow, it's now 13 860 feet per second. In the last
10 m¥nutes we had another beautiful view type statement from
the crew. We heard from both Lovell and Frank Borman, and
the view indeed must be extraordinary. They described the
cloud cover over Africa, over all of South America, and the
af{fects over much of North America. Frank Borman issued a
special little weather warning. He suggested the people in
Tierra del Fuego area at the tip of South America better get
their rain coats out. Here is the tape of that conversation.

scC Houston, Apollo 8 with a BRD reading.

CAPCOM Go ahead.

SC Roger. At 4 hours 4 minutes Commander
is 0, CMP .64, LMP .02.

CAPCOM Got that, copy left to right: 0, .64 and
.02 at 4 hours and 4 minutes. Thank you.

SC Roger. At 4 53 1t was .01, 064, .03,
«nd negligible on the survey meter.

CAPCOM Roger, thank you.

SC I have a beautiful view of the S~-IVB and
the earth here on one. 1'll try and get a picture for you.

CAPCOM Okay.

CAPCOM Apollo 8 Houston. We've got you about
a minutes away from the continuous vent open, and 14 minutes
awaw “-om the big dump, and and we would like an estimate
on vour disrants now per unit,

G Standby. Our distance is about 3000 feet
we would estimate,

CAPCOM Thank you,

SC And we can see the vent.

CAPCOM Apollo 8 Houston. Say again.

3¢ We can see the vent.

CAPCOM Thank you.

ScC Houston, Apollo 8.

CAPCOM Go ahead, Jim.

sc Boy, it's really hard to describe what

this earth looks like. I'm looking out my center window,
which is the round window, and the window is bigger than
tie earth is right now. I can clearly see the terminator.
I can see most of South America all the way up to Central
Awerica, Yucatan, and the Peninsula of Florida. There is
z bilig swirling motion just off the east coast, and then
going on over toward the east I can still see West Africa,
wnic~h has a few clouds right now. We can see all the way
dowu <o Cape Morn in South America.,

CAPCOM Good grief, that must be quite a view.
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scC Yes. Tell the people in Sierra del
Fueago to put on their vain coats. Looks like a storm is
cut there.

CAPCOM Reger, will do. Do vou care to give the
8 24 hour forcast? ‘
SC Might be as good as any other.
SC Houston, Apolilo R.
CAPCOM Apoilo § heustcn. Go ahead.
sC You might be interested to know the center

windeow is pretty well fogged up, but the other seems te be
in pretty good shape.

CAPCOM Glad to near you've got 4 oui of 5, and
your big dump will be coming up in 2 minutes.

SC Roger, we'rc standing by.

SC The S-1V8 bas started dump.

SC Houston, Apollo 8.

CAPCOM Go ahead Apollo 8.

SC Reger. Mike did vou =ay star 147

CAPCOM Yes. Standby while I give you that time
again, Star number 14 should pe good for about another
B minutes, Jim. 7 minuites.

SC Nkay. now be advised on this calibration
it is very adifficult to do cecause of &#ll the other lictle
stars iloating around here, ™ight do a (garbled) bypass it
and do it at the end.

CAPCOM Roger, Apollo 8, understand.

CAPCOM You snhould have the rockets out now,
Apollo &.

5C Houston this Is 8., I'w looking through

the scanning telescope on the LOX aud I's just blanked out
compleitely (garbled)
CAPCCM Undevrstand.

SC It's a fantastic sight. Looks the S~IVB
has g(rble

CarCoM Ruger, understand.

A0 Apollo Control neove. And we are 5 utours

9 minutes into the flignt and we, as you heard the crew

record, the S-iVh is doimg it's prOpuleive vent apd now we
sitould see pretty dramatic separation beiwveen the two wehicles.
The 5-1VH »will remain on 4 patn which will rake it, essentially,
if you consider the moon straigut ahead of your for analogy
purposes, 1i will take the S5-IVHE to the right of the mocno

while the spacecraft will veer into the left and slightly

ahead of the moon. Earlier in that conversation vou heard
Anders reporiing his PRD reading and it'e the personal
radiation boscuweter, and perhaps ancither Dosemeter and they
were dowvn on the negligivple range as w2 icipatad they

would be. Altoough the crev at this point hos passed

through the thickest portion of the Van Allen Radiation selt as
it departs the ezrth. It will conrtinne to ge through somc

END OF TAPEY
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PAOD This is Apollo Control Houston, 5 hours,
33 minutes into the flight., We are now 22 500 miles from
Earth, our velocity 12 700 feet per second. 1In the course

of his recent remarks, Jim Lovell said that he had alot

of difficulty in finding the proper stars, various star
checks from, because of the competition of the S$-IVB venting.
Apparently that is setting off hig splashes of light, which
drown out the stars; however, they should be seperating at
the last rending they were 3000 feet from the S-1VB, and that
distance should he growing. The crew has just advised that
they c¢an no longer hear the music we have been piping to them
by VHET ocut of California. At the last report, they were getting
our 18 - 19 090 mileg. We just cleared them and they said
they were not hearing it. We got quite alot of tape backed
up, we'll play it for vou now.

CAPCOM Apollo &5, Houston.

SC Standby.

SC Readv to copy.

CAPCOM Okay, we are about 5!0 BT, where we will

record the block data TLI plus 4 and TLI plus 11. The

TLT plus % pad that we gave you before is perfectly alright,
we will net regquire that one and we will have the TLI plus 11
out for youn shertlv., Then at 545 or 6 hours on that high
gain antenna check-out. Poger, standing bhyv.

SC We are on OMMNI B and we heard, we lost
you after TLI plus 4 was okav.

CAPCOM Okay, the TLI plus 4 hour pad is olay,
we will have the TLI plus 11 hour pad for you shortly and
at 550 for vour high gain antenna check-out, we would like

vou to leave that switch in wide beam with reference to our
conversation the other day, leave it wide,

SC Roger, don't want to zap your receivers.

CAPCOM No, it has to do with some loss of tracking
data, so it is better to leave it blank.

SC Okay.

sC louston, Apollo 8. Are you recording what
we are getting out of 237

CAPCOVM Standbyvy 1 minute and I'11 check.

CAPCOM That is affirmative, Jim, we are copying
your P23,

SC Pretty big numbers there,.

CAPCOM Well, we think that is because you bypassed
the trunion test.

SC Roger. Houston, we are really getting
some big numbers (garble).

CAPCOM Right, understand, Jim.

sC Do you want us to proceed with this, or

do you want us to leave them alone?
CAPCOM Apollo 8, say again.
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SC Do you want us to accept these, or should
we leave them alone.

CAPCOM Standby.

SC Go ahead, Houston.

CAPCOM Roger, we do not wish you to accept those

marks. This is due to the fact that in by passing the trunion
bias check, you still have big numbers left in those registors,
so you go ahead, when, after you do the trunion bias check,
those numbers will become small later, but do not accept them
right now.

SC Understand Houston.

CAPCOM We have a TLI plus 1! update for you
when you are ready to copy.

SC Standby.

5C TLI plus 11.

CAPCOM Roger Bill, TLI plus 11, and this

assumes no mid-course direction number 1. It's an SPS/G and N
63330 minus 163 plus 12 niner, are you with me so far?

SC Roger.

CAPCOM Okay, 01356475 niner minus 0048 niner,
plus 00000 plus 47250177144000 not applicable plus 001 niner
74725355447050121278256023 up 265 left 18, are you with me
so far?

SC Roger.

CAPCOM Okay, plus 11 niner 7 minus 1650012681356080504653.
GDC aline north, set stars, roll 068, pitch 0 niner 7,
yvaw 356, ullage none, other 1, fast return T37, Delta V
egquals 7 niner 00, for Indian Ocean. Number 2, high speed
procedure not required. Number 3, assumes no mid-course
directions number 1, over.

SC Roger, TLI plus 11, SPS/G and N 6330
minus 163 plus 12 niner 01356475 niner minus 0048 niner plus
0000 plus 47250, you copy so far?

CAPCOM Yes, I'm with you so far.

SC Roll.

CAPCOM Apollo 8, Houston., Affirmative, I'm
with you.

SC Roll 17714400 NA plus 001 niner

7472535544705012127826, section 256023, up 26 -

END OF TAPE
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sC 023 up 265, left 18, copy so far?

CAPCOM Yes, I'm with you so far, Bill, go
ahead.

sC Plus 1197, minus 16500 12681 35608
0506, correction 050 46 53 north set 068 097 356 0 ullage,
note 1, fast return. B 37, DELTA-V 7900 Indian Ocean.
4. High speed procedure not required. 3, (garbled) tubes
.o MCC 1. Over.

CAPCOM That's all correct, Bill,

SC Roger.

SC Houston, Apollo 8.

CAPCOM Go ahead Apollo 8.

scC Roger Mike. 1'd like to glve some
comments on B23 data. The auto maneuver was quite accurate
Looks like we got some f(garbled) in the maneuver. Auto
optics put Canopus straight where it should be. A bit of
in mode control worked as advertised. At the altitude at

which I started to do the sighting they have a definite hazy
tand line. The filter gives the earth a glow, sort of an
orange glow. It's very indefinite of where to put the star
but there does seem to be a solid line where you might
2xpect the horizon to be that appears through the haze, so

we expect the atmosphere to be. I know the procedure which
we had done up at MIT about 2 lines atop the haze layer
a definite line for these (garbled). In regards to
che vpilus calfbration, it was very difficult to find a
sty ir the landmark line-~of-sight in the venting of the
S~1%k,

CAPCOM Roger, Apollo 8., We copied that, and

we'd like for you to do that trunion test, that calibration
priey to your mext set of sitings.

5C Roger, will do. Canopus just disappeared
from view, and maybe when we get a little time here I'11
try to get a calibration the first time.

CAPCOM Understand.

SC And Houston we've rewound the tape,
you can dump it at your convenience.

CAPCOM Roger, Bill, thank you. Are you still
pvicking up anything on the VHF?

SG Are you playing anything?

CAPCOM Affirmative.

SC No, I'm not picking anything up,

CAPCOM Roger, thank you.

sc What's our altitude now?

DAPLOM Well, you're about 20 000 miles.

SC Okay.

CAPCOM Give or take a thousand feet.

SC 1'11 go ahead and turn VHF off in the

neck ring.
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CAPCOM Roger, BRill, thank you,
Sc It was some pretty nice music while
it lasted,
CAPCOM Yes, I bet so.
CAPCOM Apollo 8, Houston.
SC Go ahead, Housten.
CAPCOM We're going to have to wait until we
get the high gain antenna locked on again to dump the tpe,
5C And are you about ready for us to to the
PPc attitude?
CAPCOM Standby one.
CAPCOM Apollo 8 Houston,
SC Go ahead,
CAPCOM We'd like to hold off on the PPC and
get some more P23 information. We'll have some more
details of that for you shortly,
SC Alright. Mike, what I"m doing now
pointed over to the star Sirius (garbled)
CAPCOM Apollo 8 Houston, You faded aut completely,

Jim. I heard Frank but it faded when you began talking,
Say again,

SC Roger, 1 have switched to Siriug, the
second star in the first set to see if I can't get an optics
calibration on it at least.

CAPCOM Roger, That's fine, We'll have some
more good words for you shortly.

CAPCOM Apollo 8 Houston.

SC Go ahead.

CAPCOM Jim, on your P23, we'd like to go ahead

and do the calibration and then use star number 15 and take
three sets followed by star number 16, 2 sets. Qver,

SC Roger, Houston, that's what we're trying
to do. I'm trying to get 15 for an optics now. It's been
very difficult with the bright earth to find a star that
we can get into the sextant. I'm trying to use the auto
optics on P23 to get the star, We have that now, we're
trying to maneuver the spacecraft to bring the trunion to
zero so we can get the lamp on line~of-sight.

CAPCOM Roger, understand, And I also have
your PPC attitude, which 1is different than you have. 1I'l1l
glve that to you whenever you get a free moment,

SC Ready to copy.

CAPCQOM Alright, PPC attitude will be Pitch, 242,
yaw is 020, Over.

5C Pitch, 242, yaw Q20, copy.

CAPCOM Very good, thank you,

ScC Houston, Apollo 8, over.

CAPCQM Apollo 8 Houston, go ahead.



APOLLO 8 MISSION COMMENTARY, 12/21/68,GET 054400, CST 12;34P 38/3

SC Okay, we'll hold up on the high gain
check until we get out of peak,

CAPCOM Roger, Bill, thank you,

CAPCOM You may have to enjoy your lunch a little
bit. Are yvou hungrey?

CAPCOM First time I ever heard you say that,

PAO This is Apollo Control Houston, 5 hoursa

52 minutes intc the flight. You undoubtedly heard Frank
Borman say that they would delay temporarily the checkout
of the high gain antenna. And that - we just got an estimate
from the crew on the distance of the S-IVB. Frank Borman
estimates 50 miles, about 50 miles away. And then he
corrected it and said in view of the international asgpects
of this flight let's make it 80 kilometers. Meanwhile,
Lovell is checking his navigational programs and assuring
that he can see the < making sure that his optics are
operating properly. At 5 hours ~ the high gain antenna,
by the way, 1s of course of considerable interest to many
of our data transmission 1including the transmission of
televised data. So it was programmed to be checked out

at 5 hours and 40 minutes into the flight. It will be
.delayed slightly, perhaps 15 or 20 minutes. This 1is
Apollo Control Houston.

END OF TAPE
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PAQ This is Apollo Control Houston at 6 hours
08 minutes into the flight. We've pretty settled here in
the Control Center on the {irst midcourse correction which
is precently planned as an SPS burn. Purposely wanted to

get some early iandication of its performance, the service
propulsion system, and fortunately, the other events seemed
to have worked in their favor. We are presently planning an SPS
burn of 2 to 3 seconds duration. We will be putting 24 feet
per second into the overall velocity. This event is pres-
ently scheduled to occur at about 9 hours into the flight,
Beyond that, we still have no other indication of - we don't
know any better just when the high gain antenna checkout
will be made, but it should be done shortly. We have some
tape from the last few minutes. We will play it for you
now.

SC Okay, Houston. We did an optics cali-
bration, we get zeros all the time,

CAPCON Roger. Understand optics calibration
and zeros all the time. CGood.

SC It takes a lot longer to do it though.
" had to go to a star like Sirius to finally see it,

CAFCOM Roger, understand. We are real glad

you got that so we can get a horizon calibration to put in
the computer.

SC Looks like the number 5 window is start-
ing to fog up, Houston.

CAPCO Roger. lnderstand it's the number 5
is fogging up.

SC “ouston, P-23 coming through Sirius.,.

CAPCOM Roger, thank vou.

Sc - a little hetter. These numbers are
a little better.

CAPCOM We would expect so.

SC Housten, how do you read, Apollo 8.

CAPCOM Houston, go ahead.

SC Roger. A downlink on the P-237

CAPCOM That is affirmative.

5C Okay. Now how much longer do you want
us to hold our - to PTC?

CAPCOM I also have your PTC attitude, which
is different than you have. 1'll give that to you whenever
vou get a freec moment.

CAPCOM Stand by one, Frank.

CAPCOM Apollo 8, Houston.

CAPCOM Apollo 8, this is Houston, over.

5C Roger. Are you recording all these

ita from 23 or do you want some read down to you?

END OF TAPL
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CAPCOM Stand by, Jim. We think we are getting
it all. We are confirming now. That is affirmative, Jim.
We are getting all that is coming down. How is it going?

sC It's working very nicely. I finished -

one set was Sirius with three stars and one set with Pro-
cvon or two sightings, three sights with Sirius and two

with Procyon.

END OF TAPE
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PAO This is Apollo Control Houston. At
6 hours 29 minutes into the flight. At the present time,
here in Mission Control Center, we are in the process of
changing shifts. Flight Director Milton Windler, and his
Maroon Team of flight contrecllers coming on to relieve
Flight Director Clifford Charlesworth and the Green Team
We have had some brief conversations with the Apollo 8 crew.
Primarily concerning the onboard navigation exercises that

they are involved in at the present time. The crew attempting
to sight on two stars, Sirius and Canopus and take sightings
on - angular sightings between the stars and the horizon.

Conversations also concerned putting the spacecraft into
passive thermal control mode and we expect shortly to begin
test on the high-gain antenna. We will play back the tapes
that we recorded of the conversations with the spacecraft
and then pick up with whatever conversation is going at the
time. ‘

SC Go ahead Houston. Apollo 8.

CAP COM Roger Frank. What we are doing down
here is this. We'd really like the horizon calibration. We
would like to go to a 15 mark, you know, three sets on one
star, two on the other. On the other hand, we are balancing
that with the need to go to PPC and we are not losing sight
of the fact that you want to go to PPC right away. So if

you will bear with us another couple of minutes, we are
trying to decide whether to actually go back and do some

more of ... or whether to clear you at this time to go to
PPC. Over.
SC Okay, we started maneuvering to PPC.

We are getting kind of far behind and what I am concerned
about Mike, Jim is now taking off his pressure suit.

CAP COM Roger. Understand. How about you and
Bill?

sC Well, we are standing by till he gets
through.

CAP COM Understand. And you are maneuvering
to PPC. That's fine.

scC Well, I would prefer to do that, but
we will ---

CAP COM Okay. Stand by just one,

CAP COM Apollo 8. Houston.

SC Go ahead Houston. Apollo 8.

CAP COM Roger. We would like to hold off on

the passive thermal control until 7 hours GET and in the
meantime to get as many more P23 marks as we can starting
with the first star. And doing two sets of three marks each.
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CAP COM And then going to the second set we gave
you and concurrent with that. 1If possible, we would like Bill
to run this high-gain antenna checkout as well as attitude.
It's compatible with those.

ScC They have not been to date. We are almost
to the passive thermal control attitude now, And Jim is just
half way through taking his suit off.

CAP COM Roger. Understand.
SC Let's hold off here for a minute.
CAP COM Roger. Frank. And the reason for this

is the horizon calibration requires a number of points to
give you and data for the onboard nav coming on.

SC Roger, we understand. We will be right
back with you. Just wait a minute, here.

CAP COM Roger. Thank you.

SC That failing to separate from the S5-1VB
kind of fouled us up a little.

CAP COM Understand.

5C Houston. Apocllo 8. How de you read?

CAP COM Apollo 8. Go ahead.

5C Roger. We are standing by. Are you
about ready for the high-gain antenna trial?

CAP COx Okay. Just a second we will check on

that. Are you in a position to where you can go back to
the star sightings?

SC Well, we will be, but we can't until
Jim getz AP COM Okay, we will stand will you give us
~ mwmayh o~ that. In just a second I will check on the
“ntepna. {Okay, it looks like we are ready to go on the

high-gain antenna check. And we can either go with commands
8-y g
called out from the ground and you can monitor it or you

can be talked through. Which ever you prefer.

$a Well, stand by. 1 guess we are not
quire in 2z proper attitude yet.

CAP COM Roger.

SC We are slowly getting it.

SC Houston. Apollo 8,

5¢C Houston. Apollo 8.

CAP COM Apollo 8. Houston. DPid you call?

SC High-gain antenna on wide auto.

CAP COM Roger.

PAO This is Apollo Control. At the present

time the spacecraft is nearing 30,000 miles altitude. The
diesplays here in Mission Control Center show our current
altitude at about 29,228 nautical miles. This is Apollo
Control at 6 hours 35 minutes into the flight,

END OF TAPL
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PAO This is Apollo Control Houston at
/7 hours llminutes now into the flight. During the change
of shift press conference we had a very quiet period rela-
tively quiet period here in Mission Control Center. Astronaut
Tom Matcingly now acting as capsule Communicator and we had
some communication with the Apollo 8 crew primarily concerning
some minor modifications to their flight plan to get them
back on the fiight - back on the fiight plan. Frank Borman
also reported that the S~-IVB appeared to be tumbling. That
observation was confirmed from the ground and we appear to
be getting good data from the high gain antenna. At least
preliminary indications are that it is working as planned.
The crew is scheduled to come up shortly on an eat period.
They will be getting their first meal of the mission in

space. And they also, prior to that time, plan to get
completely out of their suits. We have some tape of the
conversation. We'll play that back for you now.

SC Houston, Apollo 8.

CAP COM Go ahead Apollo 8.

SC Are you getting input from our high
gain antenna?

CAP COM Apollo 8, Houston. Affirmative we are

getting your data and we may have a beam width change but
stand by on that.

SC All right we're standing by. Jim's
about ready to go back to the P23.

CAP? COM Roger.  We have a GO until 7 hours on
the start of the PPC.

CAP COM Roger, seven.

SC Houston, Apollo 8.

CAP COM Go ahead Apollo 8.

SC We're on the PPC mode waiting for Jim

and T noticed that out my window now I can see Iran very
clearly even though the sun is bright in the other window.

CAP COM Roger.

sC I didn't mean to say that but its true.

CAP COM Rog.

SC The number 5 window is getting pretty
well obscurred and the number 3 window is unuseable.

CAP COM Roger, understand, number 3 is un-
useable and number 5 is obscurred. Can you make out any
definition at all or do you have a target to look at?

SC Well I can see the sun. Wait til it

comes around the earth and I'll give you a better hack on
that.

CAP COM Okay.

CAP COM Apollo 8, Houston. We're going to
go ahead and try to dump your tape right now. Circuit
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CAP COM margins aren't too good at our present
configuration. We're going to take a look at it. If it
doesn't work we may have to do something again later -
configuration.

SC Roger.

SC Houston, Apcllo 8. We're maneuvering
back to do another P23.

CAP COM ) Roger, thank you.

SC Houston this is Apollo 8. 1I'1l1l do two
more sets on 15 and then we'll do 1 set on -

CAP COM Roger.

CAP COM Apollo &, Houston.

SC Go ahead Houston, Apollo 8.

CAP COM Okay Apollo 8. 1'd like to fill you in

on things we're thinking about doing in the next couple of
hours, first chance you get there.

SC Go ahead.

CAP COM Okay in relationship to the midcourse
correction we'd like to put that one off until about 11 hours
and it will be approximately a 25 foot per second burn. The
reason we're delaying the burn time is to allow for better
tracking as a result of the seven and one half foot per
second you put in on the separation. We'd like to take a
little more time to look at the tracking data. And the
dispersions in your correction arc are going to be growing
pretty fast here. What we'll do then is to delete the map
sightings that occur about 9.10 in the flight plan and this
will be getting us back on to the normal flight plan sequence.
So we'll go ahead and finish the P23 and the 7 hour limit

on that P23 is due to the range limits on this test., Over.
SC Is due to the what did you say?
CAP COM The 7 hours on the P23 prcblem is due

to the fact that we want to get these sightings into the
minimum range. Over.

SC Roger, Understand.

CAP COM If you have any comments on that pro-
posal, why go ahead and pass them down, and we'll feed them
in.

SC No I think that's fine. We need to get
out of the suits and get something to eat here too.
CAP COM Roger. Looks like we'll be back on the

flight plan by 11 hours. We'll be holding up on the updates
and pads because of the later burn.

SC Houston, Apollo 8.

CAP COM Go ahead Apollo 8.

scC Hi Cap, I believe we - the SIV-B in flight
it's -- would appear to be tumbling and every once in a
while are getting very bright reflections from it off - the
star off the front.
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CAP COM Is that right?

SC Houston, APOLLO 8, are you getting the
data from the P-~23?

CAP COM Stand by one.

CAPCOM Affirmative, Apollo 8.

SC Okay .

CAPCOM Apollo 8, Houston.

SC Roger.

CAP COM Roger. We're copying your P-23 progress.

AND FAO advises that it looks like you are finishing your
first star and we'll need one more set on the second star,
and this 7-hour cutoff isn't affirmed, so we would like for
you to go ahead and complete the second star if you can.

Sc We're on the last setting of the second
star right now.

CAP COM Okay. Real fine. And we've got a - it's
about time for a cryo fan cycle.

sC Okay. We'll do them one at the time for
about 4 minutes on each of them.

CAP COM All right.

scC We've got the cryo fan on in H2 tank
number 1.

CAP COM Roger.

SC Houston, Apollo 8. We've just got finished
taking two sets six sightings on Sirius and one set on Procyon.

CAP COM Roger. I understand that's six on Sirius
and one on Procyon,

SC Two sets.

CAP COM Roger.

sC And we're maneuvering now the PTC attitude.

CAP COM Oh roger, we follow you.

CAP COM And Apollo 8, when you get a chance down

in the lower equipment bay it looks like you're using the
flood 1ights in the dim 2 position. And that one is a time
limited item. We would like for you to do your standard
running in the dim 1 position. Over.

sC Roger. Just turned them off.

CAP COM Okay. Anytime you have one running dim 1
position, prefer them to the LAB.

SC Thank you.

5C Houston. We have the cryo fan on the
number 1 H2 tank was on 0 sub 01l. You can give us the enact
when you want it - when you're ready for it to be turned off.

CAP COM Wilco.

CAP COM : Okay, Apollo 8, you can terminate that
one and go to the other pact.

sC Roger. Okay, H2 number 2 is on.

CAP COM Roger.

SC Houston, Apollo 8.
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Go ahead.

Are you having any problem on the ground
Negative. You're coming in loud and
Okay. We seem to be breaking lock inter-
All right, we'll keep our eye on it. It
Okay, We've initiated

Houston, Apollo 8.

Roger.
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SC Okay, Houston, Apollo 8. We initiated
a PTC.

CAPCOM Roger. Okay Apollo 8, you can terminate
the fans and the hydrogen and we're ready to start on the
oxygen tanks.

sC Okay.

CAPCOM Apollo 8, we are through with the dump,
vou can have the tape recorder back.

scC Roger, thanks.

CAPCOM Apollo 8, Houston, we are ready to go
te the second 02 tank.

SC Okay.

CAPCOM And for your information, it's Cleveland
24 to 10, and know what we plan to do?

SC Say again.

CAPCOM That's Cleveland 24 to 10, not over yet.

SC Thank you.

CAPCOM Okay Apollo 8. ©Looks like you can
terminate your cryo fans now. And we're going to leave
you alone for a while and let you get caught up. Things we

have onboard, the high gain antenna check-comm mode check~
that you have listed at 7 hours we'll put off and do whenever
vyou are ready for it. So that's at your convenience. During
the high gain DELTA we've performed using a wide band we

were srill getting real good data at 36K, which is little

biz further than circuit margins that were predicted for it,

anu w ' wi got our SPS burn coming up somewhere about !l hours.
an: wa ' ll give you more information on that later.
5C Roger. Right night we're on the program

21 now determining ground track for LOI it was that we did
not make in 5 hours.

CAPCOM Alright, thank you.

FAC During that conversation with the crew
vou heard Frank Borman refer to the windows on the spacecraft
clouding up. He mentioned that the number 3 window was

completely clouded over and that the number 5 window was
partially clouded. Those windows, as seen from the inside
of the spacecraft, number from ! to 5 beginning with the
commander's side window, left hand side of the commander's
couch. Number 2 window would be the docking window above
the commander's position. The number 3 window is the hatch
window, and number 4 would be the docking above the Command
Module, or rather Lunar Module pilot, and number 5 would

be the Lunar Module pilot's right hand window. You also
heard some references there to P23. Now this refers to a
ce.-putey program and indicates that the crew is involved -

or refers rather to onboard navigation activities. We've
had no other conversation with the crew and we anticipate
they will be involved in eating shortly. This is Apollo
Control at 7 hours 25 minutes.

END OF TAPE
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SC louston, Apollo 8.

CAPCOM Go ahead, Apollo 8.

5C Omni B.

CAPCOM Roger, omni B. Apollo 8, is that Bravo
or Delta?

5C Dog.

CAPCOM Roger.

SC Program 21 to integrate up to LOI just
stalled out around 69 hours and 02 minutes.

CAPCOM Roger, they are watching 1it.

SC Houston, Apollo 8.

CAPCOM Go ahead, Apollo 8.

SC Roger. Do you want us to stop the in-
tegration via VERB 96, over.

CAPCOM That is affirmative, VERB 96,

SC Roger, will do.

END OF TAPE
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PAO This is Apollo Control at 7 hours 49 min-

utes into the flight. We have a very quiet period since

our last announcement. The crew scheduled to conduct their
tirst midcourse correction at about 11 hours into the mis-
sion. This had originally been scheduled for 9 hours and

we slipped it for about 2 hours to offer some additional
tracking on the spacecraft prior to the burn. At present
time, Apollo 8 is at an altitude of about 36,000 nautical
miles and as our altitude continues to climb, the velocity

continues to decrease. The speed at present time is about
10,000 feet per second. That would translate to about 6800
miles per hour. This 1s Apollo Control and 7 hours 50 min-
utes.

END OF TAPE
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PAO This is Apollo Control at 8 hours 01

minute into the flight. The crew has been involved in some

housekeeping chores aboard the spacecraft. Changing out

the lithium hydroxide canister and we had a brief conversa-

tion with them during which the ground passed up the score

of the - fourth quarter score of the Cleveland-Dallas game

and we will play back that conversation now and stand by

for any further comments from the spacecraft.

SC Houston, this is Apollo 8.

CAPCOM Apollo 8, Houston. Go ahead, Apollo 8.
SC 52 realignment also?

CAPCOM Yes, that is affirmative, CAPCOM. We

want to do that a couple of
manuever, midcourse.

CAPCOM That is
try to maneuver and we will

normal premaneuver sequence.

hours when it is related to the

affirmative, Apollo 8. Let's
hold off and do that all in
And we have got a scure here

in the fourth quarter 31 to 13. And I've got some words
on your P-21 discrepancy any time you are interested. And
I'd like to confirm - Before I get off on that one, I1'd
like to confirm that you use the VERB 37 procedure to go
to POO.

SC Roger.

CAPCOM Okay, on P-21, we making runs at -
had a slight error in your state vector at the time you
started and when that was integrated out, it intercepted
the lunar surface where it locked up and this is contained
in a tairly recent program node.

SC Okay. Now, we've closed waste vent,
so we should the this 02 come down now.

you

CAPCOM Okay, understand you closed the waste
vent and how about the lithium change? Have you done that
one?

sC Roger, that's done.

CAPCOM Okay, thank you. T-comm flight, did
you copy that?

TECH COMM This communication is great. We won't
have to have debriefing.

CAPCOM That's pretty outstanding. Did you
copy that?

PAO This is Apollo Control., At the pres-

ent time, the spacecraft altitude is 37,749 nautical miles
and our velocity down to 9800 feet per second. We don't
hear any more conversation from the crew. We will stand

by té pick up again should any communication develop between
the ground and the spacecraft. This is Apollo Control at

8 hours 04 minutes.

END OF TAPE
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This is Apollo control at 8 hours 30 minutes into the
mission. We continue to have a very quite period here in
mission control center. On board the spacecraft, the crew
also getting a bit of a chance to relax and get out of their
spacesuits. We also anticipate they will be getting some-
thing to eat at this period. The midcourse correction ma-
neuver, the first run of the service propulsion system engine
which is anticipated to be about 2 to 3 seconds in duration,
is currently scheduled for about 11 hours ground elapse time.
That's about 2 hours later than it was originally planned
in the flightplan. We anticipate that following that burn
we will be back on the nominal flightplan. We do have some
communication between capsule communicator, Ken Mamingly,
and the crew and we'll play that back for you now.

SC Houston, Apollo 8.

CAP COM Go ahead, Apollo 8.

sC Roger. Dump before the burn. Will
that foul your tracking up.

CAP COM Okay, let me run that one by.
Apollo 8, Houston. We don't have any objections to going
ahead with the urine dump now. And for your information,

the waste water dump, our schedule, we plan to put it off
ti1l about 11:30 and this will get you up to approximately
90 percent in your waste tank. It's a little higher than
normal but we wanted to put this off until after the burn

was completed. And some of the other things that we've got
© riun vp about 9 hours you have oxygen fuel cell purge. And
vw've a2lyeacy mentloned the deletion of the star landmark
sighzings. From 10 to 11 we have put aside for the burn
preparations. And a final score is 31 to 20,

SC Reed won over Dallas, huh?

CAP COM How about that?

SC Houston, how do the circuit margins on
the S-band look as compared to your preflight calculations?

CAP COM Okay, Apollo 8. 1It's a little bit

early to give you any real numbers on your com preformance.
Looks like its working as good as predicted and everything
else seems to be doing better so this may be doing better
too after we have done our next com checks some of these
other things will have a better hac on, I can give you a
jquantative answer to your question.

SC Roger.

SC Houston, this is Apollo 8. How do
you read me?

CAP COM Loud and clear, Apollo 8.

sC Roger. Sure got a nice view of the

earth {roem here. We can see Baja California and about where
San Diego wught to be.
CAy COM Very good.
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SC 1 can't see my dad's flight pool out

there today, though.
CAP COM We'll tell the doctors about that. .~
PAO And that is the extent of that bit of

communication with the crew. At the present time the space-
craft is approaching 40 000 miles in altitude. We're about
39 500 and the velocity continuing to drop off down now to
about 9600 feet per second. At 8 hours 35 minutes into

the mission, this is Apollo Control.

END OF TAPE
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PAO This is Apollo Control at 9 hours into the
mission. At the present time the spacecraft has covered about
42, almost 43 thousand of the some 200 thousand miles separating
Earth and Moon. It's now traveling at a speed of about 92 hundred
feet per second or about 62 hundered miles an hour. Up till
now the mission has gone extremely well. The spacecraft is
performing nominally in all respects, and we continue to have a
relatively quiet period, both here on the ground and from the
comnunications with the astronauts on the spacecraft. We did
have one brief communication a short while ago concerning data
transmission from the spacecraft. And we'll play that back for
you now.

CAPCOM Apollo 8, Houston. Okay, we dropped off
a high gain on the OMNI there for a bit and went to a low bit
rate, and we're getting ready to command you back to a high
bit rate. Do you want us to keep you posted every time we
change tape speeds?

SC We're not recording now anyway, Houston.

CAPCOM Roger, understand, but when we go to high
bit rate, do you want to be kept informed every time we transfer?
We hadn't planned on it.

SC I think {f we need to record, we'll ask you
on 1it.

CAPCOM Okay.

FAO That appears to be about all the conversation
nn that tape. At the present time the flight plan, the updated

flight plen, shows the crew in an eat period and are interspersed
with that activity for Bill Anders. He will also be doing some
checks on the monitoring equipment onboard the spacecraft to
observe the service propulsion system midcourse correction burn.
That will be occurring in just a less than 2 hours from now

as currently planned. At 9 hours 3 minutes, this is Apollo
Control.

END OF TAPE
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PAO This 1is Apollo Control at 9 hours 24 minutes.
The spacecraft at this time is about 45 thousand nautical miles
from Earth. The velocity currently about 89 hundered feet per
second. We just had a rather brief communication with the
spacecraft, Astronaut Lovell OMNI optics, the onboard system
to assist him navigation - midcourse navigation, and reported
that the sky around the Moon viewed through the sextant, the
28 power optical device on the spacecraft, appeared to be a
light blue rather than black as he had expected. Lovell also
reported that he was not able to see as many stars at various
sun angles through the scanning telescope as he had expected
and also that some light refraction apparently from the sun
also interfered somewhat with his ability to see as much of
the Moon through the sextant as he had anticipated prior teo
flight. We'll play back the tape to that conversation forv

you now.
ScC Houston, Apollo 8.
CAPCOM Go ahead.
SC Roger, how does your tracking look on us?
CAPCOM On flight, tracking still in progress and

a little to soon to give you a firm answer on the results, but
everything looks nominal so far.

SC Is it working okay?

CAPCOM Seems to be. Apollo 8.

SC Go.

CAPCOM Okay, sometime when it's convenient for you

now, I would like to see a oxygen fuel cell purge. And do you
have an estimate on when you might be getting around to this
com test.,

SC Well right now we're right in the middle
of trying to get something to eat, Ken. I guess we can do
the fuel cell purge.

CAPCOM Apollo 8, there's no rush, just didn't kuow
what you were dving at the time. Give us a call when you have
a free moment, we'll pick up.

sC I'm fixing to start the 02 purge now, if
you wish.

CAPCOM Okay, that'll be fine. And I'll keep track
of the time for you.

SC Okay, that would be good. Turned on 02
now on fuel cell 1.

CAPCOM Okay, thank you. Apollo 8, Houston, that's
about 2 minutes on your first fuel cell.

SC Roger, it's up, and number 2 on now.

CAPCOM Roger. Go ahead.

SC We're a long ways from my turn at the water

gun, I might give some comments on the optics. There seems to
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be quite a band of light that goes all the way across the
scanning telescope anywhere in the vicinity of the sun. Just
a little while ago we werc in the position where I could pick
up the Moon in the scanning telescope. And then I looked at
it in the sextant, and the sky the space around the Moon was
a very light blue, just about as light blue as we have back

on Earth. And it's not black in that sun angle with the Moon.
CAPCOM Understand this light blue showed up in

the sextant,
SC That's affirmative. I maneuvered the optics

so I could pick up the Moon in the sextant and the space around
the Moon is a light blue.

CAPCCM Roger, can you make any kind of estimate
about the proportion of the radius, how far out that seems to
extend?

sC Well, it extends the full length of the
sextant. Actually I could see us coming as we moved across
because the band of light in the scanning telescope cut across
where the Moon was, and it moved in this area. I believed it's
caused by the refractiomal light inside the optics themselves.

CAPCOM Roger.

sC Also 1've been occasionally looking out
to see 1f I cuuld see stars at various sun angles, and at this
particular altitude it's very difficult. 1In the scanning
telescope the sun is very bright and the Earth is very bright,.
And 1f I lcoked at the Earth and tried to look for stars, I
lose my dark adaptation very quickly.

CAPCOM Roger, do you have any problems seeing the
Mcon.

SC No probiem seeing the Moon. When I looked
for the star landmark line of sight, I ~ it very sudden present
but it was very visible.

CAFCOM Roger, you say area iiluminated in Earth
shine show up?

SC Not at this altitude, and that's strange

I thought I could see that. At this altitude the rvefractional
light in the optics themselves due to the reflection of the
sunlight T suspect or Earth's light cempletely blanked out the
dark side of the Moon to this altitude.

CAPCOYM How about that.

sC Maybe we have an atmosphere illuminate.

CAPCOM Okay, Apollo 8, looks like that ought to
terminate fuel cell purging.

SC Roger.

'AO This is Mission Control, Houston. Some

very interesting comments there from Astronaut James Lovell
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on the optical system for the Guidance and Navigation system
aboard the spacecraft. The accessment here in Mission Control
Center 1is that there is no problem associated with the minor
anomalies Lovell mentioned. And this is verified by the fact
that the crew has been able use the optics aboard the space-
craft to do the sitings that have been required. At 9 hours
32 minutes into the mission, the Apollo 8 spacecraft is now
some 45 686 nautical miles in altitude. The vehicle has a
total weight of 63 295 pounds and we would expect that to
remain quite comstant until the first significant use of the
service propulsion, the first burn of the service propulsion
system. At 9 hours 32 minutes 38 seconds, this is Apollo
Control.

END OF TAPE
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PAO This is Apollo Control at 10 hours into the
mission. At the present time activity here in Mission Control
is beginning to pick up as we prepare for the first operation
of the spacecraft service propulsion system engine, and matching
that activity here on the ground is also heightened activity
in the spacecraft. At the present time the crew is involved
in making preparations for that burn scheduled to be a 2.4 second
burn of the service propulsion system engine. That will occur
in just about an hour from now. Scheduled to eccur at 11 hours
ground elapse time, During the next hour the crew will be
involved in alibning the platform on the spacecraft., This
is the stable reference in the Guidance and Navigation system
which the spacecraft G&N system uses to tell it what attitude
it is in. Also provides that information to the crew. At
the present time while we're reading up from the ground the
burn information which the crew will insert into the computer
such things as the length of the burn and the time of ignition.
We also have some recorded communication with the crew. We'll
play that back and then pick up with the conversation as it
progress.

CAPCOM Go ahead Apollo 8.

SC You want to get started here around 10 hours,
is that what you said?

CAPCOM Well, what we had planned was to use the

10 to 11 hour period as your preburn preparation just as we
would have done normally. And -

SC Fine, we can go ahead and do that.

CAPCOM And if you can work in this com check
before that it would be desirable but that's not a concern.

SC What do you want in the way of a com check,
George?

CAPCOM Okay. What we've got here is a couple
of DTO com checks. We'll be switching around to five different
modes and only one of them will interrupt your activities. 1In

that case we'll be switching to the uplink backup voice and
that's the one time that you might lose temporary uplink voice
com, you'll have downlink voice com throughout the entire pro-
cedure. And it ought to take you I guess 10 to 15 minutes
max. The only requirement being that we should stay on a
high-gain antenna.

SC Why don't we go ahead and start now then?

CAPCOM Okay, that sounds pretty good. Okay, Apollo
another couple of minutes and we'll be ready to go into our com
check. And for your information looks like the signal strength
is 3 to 4 dB better than expected on the wide range on the wide
beam mode, and approximately that gives you 1.4 increase in your
range.
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SC Roger, let's not increase by 1.4. more than.

CAPCOM Okay. I now feel like take a look at -
as you go through the PTC we have some who would like to know
if you can see any detectible effect on the windows in the
form of their fogging. Particularly does the sun seem to vary
fog intensity, does it increase it or decrease it or make you
go 1n patches or anything like that that you might be able to
notice.

SC The sun doesn't seem to change it much,
however, the different incidents of the sun's rays magnify
the fogging. Or at least change it.

CAPCOM Okay, Apollo 8. I'm sorry would you say
again please.

SC The sun doesn't seem to have any effect
on the windows themselves, but the different incidence - angles

of incidence of the sun's rays change the relative amount of
obscuration caused by the fogging.

CAPCOM Okay. Okay, Apollo 8, we're ready to go
into the com check now, and 1t's your option we can call out
switches and let you position them, or we can command it from
the ground. 1In either event there will be a couple of switches
that you will have to throw for us.

SC You command them, and we'll throw what we
hhave to.

CAPCOM Okay, I'1l1l keep you posted on what we're
doing. The first test is an uplink voice and ranging with
€234 douwrlink which is essentially what your doing right now,
vsed for a2 baseline.,

S Roger.

CAPCOM Okay, we're gtarting on test number one,

and if you would verify that S-band normal voice gwitch 1is in
voice.

SC Roger, we're in voice.

CAPCOM Okay. And the uptelemetry data to data.

SC Roger, data.

CAPCOM Okay, and uptelemetry command to normal,

SC Normal.

CAPCOM Roger, how about high-gain antenna track
to auto.

SC We're on OMNI now, we've got to wait till
we get around the other way.

CAPCOM Okay, what's your estimate?

SC We're at 15 minutes from it.

CAPCOM Okay.

scC Maybe we had better hold the com check till

2 ter the midcourse because we'd better get fired here at 10
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if we want to burm at 9.

CAPCOM Roger, affirm. We're viewing that right
now. Okay, Apollo 8, we're postponing the com test till after
the burn.

sC Thank you. Houston, Apollo 8, are you
ready to go - for us to go through with the P52 now?
CAPCOM That's negative Apollo 8, we would like

to update things first, and we're going to give you a LM
state vector and then an extermnal DELTA-V.

SC Roger.

CAPCOM And if crew will accept while we'll go
ahead and work on that.

SC Roger.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Okay, we've got your pads we're ready to
read up to you. And we're standing by to flank your state

vector and external DELTA-V when ever you're ready to give
us accept.

END OF TAPE
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CAPCOM We are ready to read up to you, and we
are standing by to uplink your state vector and external
Delta-V whenever you are ready to us ACCEPT.

SC Roger. Just stand by one and we will
get the pad.

SC We will put the TM in ACCEPT now. At
this time.

CAPCOM Roger.

CAPCOM Okay Apollo 8 we didn't copy that last
vne. We are sending you State vector up now.

SC Roger we say we are veady to copy
the pass.

CAPCOM Okay, The PAD will be a maneuver PAD

MCC one and this will be an SPS G & N beginning with the
weight 63295 minus 163 plus 1 2 9 zero one zero 5 9 58 3 zerxo
plus zero zero one 36 minus zero zero zero 45 plus zero zero
2 zero 2 345 188 343 99999 plus zero 1685 zero zero 248
zero zero 2 zero zero one 86 23 2 zero 23 164 zero zero
one 2 up 276 left 04 November Alpha for the remainder of
that column. In the comments. North stars zero 68 zero 97
356a no ullage start and a single bank burn on bank alpha
over.

SC Houston, Apollo 8. MCC one maneuvers
3PS5 G & N 63295 minus 163 plus 129 zero one zero 59 583 zero
plus zero zero 136 minus zero zero zero 45 plus zero zero
i zero 2 345 188 343 99999 plus zero 1685 zero zero 248
zeve zero 2 zero zero 186 23 2 zero 13 164 zero 12 up
l#{. 04 November Alpha for the remainder. North

gLet stars zero 68 pitch zero 97 yaw 356 no ullage
s:nule bank alpha.

CAPCOM Roger Apollo 8 that is correct. And I
have a TLI plus 11 PAD for you.

S Roger. Go ahead.

CapPCaM Houston, Apolle 8. Go ahead.
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SC Roger. Apollo 8. Lung clear now. Are
you ready to copy?

CAPCOM Roger. Ready to copy.

SC Okay, this is a PLI plus 11 FBS g and

m. This assumes a mid-course correction number 1 631 40
minus 163 plus 12 niner to zero 13 56 48 97 minus zerxo,
zero 5 minerniner plus zero zero zero zero zero plus 47
zero 16 177 143 zero zero zero november alpha plus zero
zero 1 niner 7 47 zero 2 zero 5 51 468 18 12 1283 257 zero
23 up 263 left 17 plus 11 95 minus 165 zero zero 126 83

356 zero 8 zero 5 zero 47 zero 5. North stars zero A8 zero
niner 7 356 no ullage. For the fast return P 37 delta V

79 zero zero for the Indian Ocean. High speed prccedure
not required for the MS. This assumes midcourse correction
1 over.

CAPCOM Standby.

SC Roger.

CAPCOM llouston, Apolle 8 to the revact, are
you ready?

SC Go ahead.

CAPCOM GLI plus 11 SDSG and & 63140 minus 163

plus 129 13 56 4897 minus zero zero 599 plus zero zero zero
zero zero. And I believe it's plus 47016,

SC That's affirmative.

CAPCOM 177 143 zero zero zero NA plus zero
zero 197 47 zero 2 zero 551 46818 12 128.3 257 zero 23 up
to 63 left 17 plus 1195 minus 165 zero zero plus 126 23
356 zero 8 zero 5 zero 47 zero 5.

sC The north vat roll 68 pitch 97 yard
356 no ullage. P 37 high speed 79

END OF TAPE
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SC P~-37 high speed 7900, Indian Ocean and
high speed procedures for the EMS are not required, assumed
MCZ1.

CAPCOM Roger, Apolle 8. Two corrections on
on the PETI. The hour is 013, springs to go EMS.

sC 013.

CAPCOM Roger. Copy that and the rings to go
in the EMS 126 83. Over.

SC 12683.

CAPCOM That's correct.

SC Houston, this is Apollo 8. We advised
that we doubted that it would be possible to use the stars
to get our backup alignment. We haven't been able to see
any stars through the scanic telescope yet.

CAPCOM Roger. Okay, and another comment for

you Apollo 8, like for you to use verb 37 to select
two and then wait for your computer activity light to go off
prior to unzap of the LM man to CSM slot.

SC Roger. Are you ready for us to do that
now?

CAPCOM ’ Affirm

sC Houston, this is Apollo 8.

CAPCOM Go ahead.

SC Okay, now we'll go ahead and start
back of the flight plan around 8 hours here of T52, right?

CAPCOM Affirmed.

s We have transferred the state vector to
te M $LA already before we did T52. So we're going to do
the 52 now.

CAPCOM Dkay, Apollo 8, that's good procedure
and

CAYCOM Apollo 8, Houston.

5C Go ahead, Houston.

CAPCOM Rog. Will you check your up-telemetry
switch to block please?

SC Houston, biock.

PAO This is Apollo Control during that

lengthy string of numbers which was read up to the crew from
the ground, included in that information was the data that
they would need to return to Earth should that be necessary
at a point following the mid-course correction and assuming
that they were unable to communicate with the ground. This
~ype of information is passed up routinely to the crew during
the course of the mission at specified intervals and is kept
by the crew for use should it become necessary because of
come contingency to return to Earth. At the present time,
the missicn is proceeding nominally. All the spacecraft
systems are :unctioning very well and we have no problems

to speak oi at the present time. The crew is very heavily
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PAO involved at this time and preparing for
that mid-course correction, the first use of the Service
Propulsion System engine. That is scheduled to occur at
11 hours ground elapsed time or about 33 minutes from now.

Now that burn is a planed 2-1/2 second burn a very short
ignition of the 20 500 pound thrust SPS engine. It will

give them a velocity change of about 24 or 25 feet per second.
At this time Apollo 8 is about 50 000 nautical miles from
Earth and they're traveling at a speed of about 8500 feet

per second or around 5 700 miles per hour. We'll
stand by to pick up any conversations that develop with the
crew prior to this mid-course correction. At 10 hours 27 min-

utes this is Apollo Control.

END OF TAPE
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PAO This is Apollo Control, at 10 hours

25 minutes into the flight of Apollo 8. At the present

time, our spacecraft is at an altitude of 51,595 nautical
miles, traveling at a velocity of about 8300 feet per second.
Flight Director, Milton Windler, has just gone around the
room here at the Mission Control Center. We viewed the
status of the spacecraft and our flight for the first mid-
course correction burn and we've passed up a GO to the crew
‘or that maneuver scheduled to occur in just about 15 minutes
»om now at 11 hours ground elapsed time. And that burn
will be a very short one, about 2.4 seconds and will add
about 24 or 25 feet per second of velocity to the trajectory.
Most of that will be in a posigrade direction , velocity
added rather velocity subtracted and there will be also
some minor direction change in that most of the velocity is
an increase. At the time of ignition, the spacecraft will
be at an altitude of about 52,770 nautical miles. We do
have a recording of some conversation with the crew over the
past 15 or 20 minutes. We'll play that back for you now
and then stand by to monitor any conversations that develop.

SC Apollo 8, Houston.
SC Go ahead, Houston, Apollo 8.
CAP COM Okay, we've got a telescope alignment

r'd like to give it a try. Your sextant star is still good
tut if you had problems with that, suppose it worked out
that 1f wvou look through the telescope at 10:35, we have a
shaft and trunnion that you point to the center of the
Ytav.n, 17 wou would like to give that one a try.

sC Okay.

CAPLOM Okay, at 10:35, the shaft (garble)
306.2, trunnion 18.9. Over.

SC Roger, 10:35, shaft 006.2, trunnion
18.9,

CAFY COM Affirmative.

CAP COM Apollo 8, Houston.

SC Go ahead.

CAP COM Okay, We don't forget a fan, a cyro

fan cycle in here before the burn. About 1l minute on each
will be fine.

SC Roger. 1I've already given 2 minutes
32 and 1 and 2 and 02! and I've just started 022.

CAP COM Roger. Thank you.

CAP COM Apollo 8, Houston. We'd like to dump
vour tape prior to the burnmn.

SC Roger. It's only been running here about
15 minutes

CAP COM Okay, Apollo 8. That's correct. You're
on high bit rrrz and we're afraid you may run out before the

buern so we'd like to dump it and get it back to you with a
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CAP COM . +. « full load before the burn,

SC Roger. And give us a comment on the
voice quality.

CAP COM Wilco.

ScC Houston, Apollo 8.

CAP COM Go ahead.

SC Roger. We plan to stop charging battery
B in about another 5 minutes. Concur?

CAP COM That's affirmative,

SC Okay, you might just remind us.

CAP COM Wilco.

CAP COM Apollo 8.

SC Go ahead. Go ahead, Houston, you were
cut out.

CAP COHM Okay, Apollo 8. All your systems are

GO and we were about to tell you you can go ahead and termi-
nate the battery charge and you beat us to the punch.

SC All that on your mind and it's showing
37 volts right now.

CAP COM Okay.

PAO This is Apollo Control. We had a

relatively quiet period for the last few minutes between
the ground and the spacecraft and we imagine that the crew
is rather actively involved in getting, making final prepa-
rations for their first midcourse correction enroute to the

Moon. That engine ignition is now scheduled to occur about
2 1/2 minutes. Correction, about 6 and 1/2 minutes from
now at !l hours ground elapsed time. All the batteries

aboard the spacecraft have been fully charged up and they
will be brought on the line during preparation and during
the burn, are to assist in carrying the electrical 1load

at that time. This is a normal procedure during a maneuver
where the entire guidance and navigation system is required.
We'll stand by to monitor the burn and pick up any communi-
cations with the spacecraft as we go through the final
systems checks and await that midcourse correction.

END OF TAPE
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CAPCOM Apollo 8, Houston, you'll put your high
bit rate we'll give you a tape recorder back.
SC Roger.
PAO Here in Mission Control the Guidance Officer

has just advised the Flight Director that the spacecraft gimbal
motors positioning the SPS engine are in the proper attitude
and everything looks go for the burn scheduled to occur now

in about 3 minutes. We'll continue to moniter for conversation
with the crew.

CAPCOM Affirmative Apollo 8.

SC Apollo 8, command reset to get the motion
are now normal.

CAPCOM Roger. Apollo 8, stand by for a MARK at
I minute.

SC Roger.

CAPCOM Ten seconds, five seconds, 2, 1, MARK
1 minute.

SC Roger.

PAO 1 hour 30 seconds from ignition of the

SPS engine for that 2.4 second burn., That maneuver will be
primarily to control the altitude of the spacecraft as it

goes around the back side of the Moon at perigee. Targeting
for there is 60 nautical miles. 10 seconds now till the burn.
5, 4, and we have confirmation of SPS ignition. Thrust looks
nominal says the Flight Dynamics Officer. And we should have
shut dewn 2lso, we'll have confirmation of that shortly. And
th= Guidance and Control Officer advises the Flight Director
ite wovn Lime was 2.4 seconds exactly nominal, just what was
vlanoad That should have given us a velocity increase of
shouvr Z4 or 24 feet per second. We've now taken the batteries
#ff the line, their job done in assisting in carrying the

heavy - heavier than normal electrical loads during a major
maneuveyr of this scrt, even though a very short maneuver. They
wili ther be recharged to bring them up to full charge for the
next maneuver or use of the SPS system. The initial indication
#as that the service propulsion engine which all ground testing
and previous flights has shown to be extremely reliable and
appears to have demonstrated that reliablity once again in this
ignition, the first time that engine has been used on this
mission. Of course, the Flight controllers here in Mission
Centrol Center are monitoring very closely the performance of
tii» engine and also happy to have this opportunity prior to
inssrting the spacecraft into lunar orbit. Of course that is
&y engine that would be required to put the spacecraft into
lunar orbit and also to take it out of lunar orbit and send it
beck to Earth. At 11 hours 2 minutes this 1is Apollo Control.
ENo uf TAPE
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PAQ This is Apollo Control at 11 hours 08 min-
utes and we've just gotten a preliminary assessment of the
performance of the SPS engine from here in the Mission Control
Center and from the indication of the burn the S$PS looks to
be completely go on the words of the guidance officer and
the other flight controllers also concur. The burn was com-
pletely nominal in all respects. We also had a post-burn
report from Astronaut Jim Lovell aboard the spacecraft and
we'll play that back for vou noew and stand by for any further
communication withh the spacecraft.

SC Houston, Apollo 8.

CAPCOM Go ahead.

sC Reger. The burn time was on time about
2 seconds. We had residual of 4.4X. We burned it out to
.2. Attitudes were nominal. The Delta V stay before the

residuals were taken out is minus 2.4. I have transferred
the state vector to the LM slot in the verb 67.

CAPCOM Roger. Copy 4.4 per X and 2.4 on the
V and negative residual on Y prior to the trim, is that
affirmed?

sC That's affirmative. We took out the
4.4 residual down to .2.

CAPCOM Roger.

SC Houston, Apollo &. Do you want us to
start charging Battery A, now?

CAPCOYM Stand by.

CAPCOM Apollo 8, let's go back to Battery Bravo,
and we'll finish that one off before we start in on Alpha.

SC Roger. Battery Bravo. Houston, Apollo 8,

De you want us to maneuver to any particular attitude for a
water Jump or do you want us to go to PGC attitude?

CAPCOM Okay, let's go PPC.

sC And give me the angles, please.

CAPCOM Okay, Apollo 8, let's Jo the same angles
we had before - that's pitch 242 and yaw 20 on the PPC atti-
tude.

SC 242 vyaw 20. PRoger.

SC Houston, we're preparing to dump our
waste water now.

CArCOoH Roger.

PAO During that conversation vou hear Jim

Lovell refer to the residuals, now this is the amount of
velocity remaining to be added or taken out of the trajectory
following the ignition of the SPS engine and we nominally
expect a small residual. We did have residuals of about

4.4 feet according to Lovell, and as per the normal procedure,
these were removed by burning the Reaction Control System
thrusters - a very short direction burn ou those to in effect
peak up the affects of the burn and put the spacecraft velocity
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PAO right on the preplanned. At this time
Apollo 8 is at an altitude of some 53 200 nautical miles
and traveling at a speed of 8134 feet per second. This is
Apollo Control at 11 hours 12 minutes into the flight.

END OF TAPE
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PAO This is Apollo Control, 11 hours 30 minutes
into the flight of Apollo 8. We have some further refinements
on the results of that service propulsion system midcourse
correction, the first midcourse correction planned on route
to the Moon. The effect of the burn was to give us a
parasynethesis or low pcint closest approach to the Mcon of
69 nautical miles. We've been targeting for about 60 nautical
miles., This information of course will be evaluated further
and refined. This is the preliminary Flight Dynamics Officer
analysis of the effects of the burn. And we would expect some
update to that. The burn also gives us a time of closest
approach to the Moon of 69 hours 10 minutes ground elapse
time. The preflight analysis had placed that time at 69 hours
7 minutes, or just 3 minutes different from what we have from
the results of the translunar injection and the subsequent
midcourse correction. There are four midcourse corrections
nominally planned in the flight plan. All of which or none
of which could be used on route to the Moon. And depending
upon the results of the finmal analysis on the results of this
burn it would be decided whether or not subsequent midcourse
corrections would be required. We would anticipate that any
subsequent corrections would be quite small. We also had
a2 brief communication with the spacecraft in the last few
minutes, and we'll play that back for you now.

535G Houston, Apollo 8.
CAPCOM Go ahead 8.
5t We noticed on our systems test battery vent

p~asure that when we opened the battery vent valve, we get
an _nmediate drop-off to pressure which nulls out at about
2 tenths of - to 3 tenths of a volt. And we think this 1is
zero and the battery manifolds. You concur.

Calread Okay, stand by and let us check it out.
Apoito 8, 1 cut you out there, what did you say on the last

SC It looks like probably that zero psi
corresponds to about 3 tenths of a volt on the test meter.
We've had it happen a couple of times where the pressure would
drop rapidly to this setting as if it were zero, over.

CAPCOM Roger, we'll look at our data here and
iter you know what we think. You go on ahead with the water
dump now.

sc Roger, we'd - we're pausing here on the
water dump though just to verify that the battery met - the
line is clear as indicated by a battery vent pressure of zero.

CAPCOM Okay, stand by. Apollo 8, Houston.
54 Go ahead, Houston.
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CAPCOM Okay, number ] on the 1list of things 1is
that the flight plan shows CDR should hit the sack. Number 2
kind of a summary of your burn. All your SPS and systems look
go. The trajectory shows that you have a CPA with a mode of
69.67 miles and the time of parasynthean is 69 plus 10. You
do have capture on a good free return. It's a little bit
early to completely evaluate the trajectory for carter control.
You'll have no update to the TLI plus 11 block data. After
looking through the cal curves it looks like the battery vent
pressure 1is actually 2zero at .2 to .3 volts, so that - we
agree with you there and you can go ahead with the water dump.
We still have the com check to do when every we get ourselves
in a good high gain look angle and whenever it's convenient
for you, over.

SC Thank you very much. That was a very fine
resume you sent in. We're right now in the process of trying
of dump out the water and the USDA and so on and so on. So
we'll get with you on the high gain as soon as we can.

CAPCOM Okay, good burn,

sC Houston, what do you want to dump the waste
tank down to.

CAPCOM Apollo 8, I would like you to dump the

waste tank to 25 percent.

SC Okay. we're dumping now Houston.

CAPCOM Okay, thank you,

s We finally got some stars to see.

TAPCOM Apollo 8, Houston.

sc Go ahead Houston, Apollo 8.

CAPCOM Roger, do you folks have your water quanity
switch in the portable or the waste water tank position now?

sSC We're in the waste tank position now, and
we're dvnping UTCA's first, Houston.

CAPCOM Okay, we weren't watching any waste quanity

decrease and it looked like the nominal temps indicated that some-
thing was going on, and we were trying rto figure out what was
going on.

scC We'll there's a lot of stuff going on I'1l1l
tell you. How do nominal temps look?

CAPCOM Oh, about 81,

5¢C Okay, we'll keep on going then.

PAO Communications continue to be excellent
with the spacecraft. We're continuing to track with the
85 foot antenna at Goldstone - Goldstone, California. The
crew reported earlier that the signal strength indication that
we had was above normal, above what they would expect. And
4p to this point we've had extremely good results from the
unified 5-*~~d communications system. Spacecraft is presently
about 50 rnousand nautical miles from Earth as shown on the
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large plot board here in the front center of Mission Control
Center. We expect the crew will begin a series of relatively
relaxed activities aboard the spacecraft. Commander Frank
Borman after a very long day is scheduled to have a 7 hour

sleep period, and he should be in that sleep period at the
present time. Following Borman's sleep cycle, Lovell and Anders
will get their sleep period in about another 6 and a half hours.
At 11 hours 39 minutes this is Apollo Control.

TND OF TAPE
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PAC This is Apollo Control at 12 hours
04 minutes into the mission. The flight of Apollo 8 continues
to progress very smoothly at this point. Both, here in the
mission control center and in the spacecraft things have
quieted down considerably since that mid-course correction
maneuver. At the present time Commander Frank Borman is
echeduled to begin a 7-hour sleep period, and his fellow
crewmen, Jim Lovell and Bill Anders, are presently involved
primarily in some housekeeping functions aboard the space-
sait, managing the systems, and also apparently from the
communications with the ground, they are involved in taking
some pictures. We have several minutes cumulated tape on
communications with the spacecraft over the past 30 minutes
and we'll play that back for you now.

sC Okay, Houston. We're going to dump the
waste tank on down to about 25 percent.

CAPCON Okay, thank you.

SC Houston, Apollo 8. Do you copy?

CAPCOM Affirmative, Apollo 8.

SC Okay, tell Zeke Thomas to wake up and
keep an eye on the waste tank servicing.

CAPCOM That'll take a minute to think of some-
thing appropriate.

SC You're slowing down.

CAPCOM So are you guys.

e How do the nominal temperatures look in
Houston?

CAS LM Stand by.

57 Now you're looking pretty small down
Thers: now, Houston.

CATCCM We're carrying a big stick, though.

sC We can just barely make out Clear Lake.

CATPOLHM And vour nominal temperatures have
dreppod from about 94 to around 66,

SC Okay. I'm showing just a little bit

above 50 percent here and we'll keep on going and if it
locks too cold, give us a call.

CAPCOM Okay, we'll do that.

SC Houston, we had a momentary 02 high at
12 and we think it's due to all the purging of the water
iines we're doing here in the cabin.

CAYCOM Roger. We concur.

CAPCOM Apollo 8, Houston, we show you down to
2% percent of your waste water.

SC Okay, I'm about 28 - Houston stand by
fust a minute. Okay, waste dump stopped and then purge
(=% A S

CAPCOH Roger, waste dump stopped.

SC Rog.
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SC Houston, we're on a high gain and it
might be a good time to try the intercom check.
CAPCOM Apollo 8, we're going to go ahead and

crank up to a comm test now, and we will be a little bit
late on your update for 12 hours.

SC Okay.

CAPCOM Do you still want our - have us command
as much as we can on the ground or would you like to move
the switches yourself?

SC Oh, you can have the fun of doing it.
CAPCOM I like your drag in there.
ScC They're using test to ground bar. We're

using 1/250 on an F-11 on CEX and CMAX for Earth shots, do
you verify me?

CAPCOM Okay. You got going before I got my
pencil up. How about saying it again?

ScC F-11 and 1/250th for CEX 16 mm and
C 70 mm.

CAPCOM Okay. Thank you,.

SC How about running in by the back room,
boy. My light meter doesn't seem to be helping out too much.

CAPCOM Okay.

CAPCOM Okay, Apollo 8, We're starting in setting

in for our first comm test. This 1is going to be a mike=~link
volce, linking and fold-down link, which is not anything
really different than what you have onboard. I would like
for vou to verify that the S-band nominal mode voice switch
G e opet

57 Roger. Voice.

CAPOOM Okay, and the up telemetry data to DATA.

SC Roger. DATA.

CAPCOM Up telemetry command in NORMAL.

5C Roger. NORMAL.

CAPLOM High gain antenna to AUTO TRACK.

CAPCOM Correction. That's

sc AUTO

sC We're in AUTC and you can go ahead and
dump the tapes.

CAPCOM Okay, I'd like for you to go to narrow
beam.

SC Okay, going to narrow beam now.

CAPCOM Rog.

CAPCOM Okay and I'1ll give you a call when we
get ready to work on the tape.

SC Okay., We're still in PTC, so we're only
geing to have it for about 10 or 15 minutes.

CAPCOM Okay, we've had some problems with our
displays srd I think they're straightened out now, but you
may have to Leep us advised 1f we rum out of limit in case

we displav sgain.
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CAPCOM we went through that display again.
SC Rog.
CAPCOM ~ Say, while we're standing by here,

Apollo 8, the service module quantities that we had listed,
we're going to try to update them, if you want to call all
your quantities. Have you checked them with your charts?
SC Negative. I nhaven't gotten around to
that. Stand by.
CAPCOM Okay. here's no hurry on that. I
iust wondered if you had dome it, we will check it against
what we've got on our nova 9,

sC I'm showing a SPS helium pressure, about
35 70, indicated onboard.

CAPCOM Rog.

sC And fuel LOX tank pressures are 177 and
176 respectively.

CAPCOM Okay.

SsC M2A is 2400 B 2500.

CAPCOM Okay.

CAPCOM Okay, and our back room tells you that
you've got the right f stop.

SC Okay, then we'll keep using it. SPCT

gatritude really isn't the greatest for taking pictures of
the Farth.

CAPCOM Rog.

5C Or of the Moon.

CAPCOM Apollo 8, Kinda stand by for a burst of
roise as we ¢ ,ange configurations on the ground. We're going
inte test t. You'll still have up and down link and we'll

be in this mode for 2 minutes. You may hear some burst of
noise2 as we change.

5¢C Roger.

CAPCOM Okay, Apollo 8, we're in the middle of
our first test and how about giving me a voice check.

Sc Roger, Houston. This 1is Apollo 8. One,
two, three, four, five. Five, four, three, two, one all the
way up.

CAPCOM Roger and read you loud and clear. This
comm is unbelievably good.

SC Good.

CAPCOM Okay, Apollo 8, we've finished the first

test and we're now going to change the up link mode to up

iink command and ranging, and we'll be going without up voice.
“e'll be in this mode for 2-1/2 minutes and will be sending

a test message. It'll have no affect on either your computer
5>~ vour panel switch configuration. What you might see will
be the 5-band noise that's associated with the break locks.
However, yo= .nould still have a good signal on your power
meter, T+’3 1ig not a loss of signal, but rather just a loss

56/3
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CAPCOM of the voice modulation, and I'11 do you
a mark just before we do that so that you can turn your S-band
volume down if you so desire, and we'll be back up in this
mode that we're in now in 2-1/2 minutes.

§C Roger.

CAPCOM Apollo 8, Houston. We're about to dis-
able the voice modulation uplink and we'll be back up no

later than 12:13.
PAO This is Apollo Control at 12 hours 14 min-

utes into the mission now. Apollo 8 is presently some 57 000
rather 58 000 nautical miles from Earth, 58 334 according to
our displays here in Mission Control Center, and the space-
craft is traveling of 7700 feet per second. We do expect
probably for the rest of the night we'll have a rather quiet
period, here in Mission Control Center. The commander, Frank
Borman, is in his 7-hour sleep period

END OF TAPE
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PAO The commander, Frank Borman, is in his
7 hour sleep period now. He should be about 1 hoeur along.
Following that we will have sleep periods for command module
pilot, Jim Lovell, and for lunar module pilot, Bill Anders.
Most of the tasks throughout the night, at least night here
in Houston will be housekeeping chores. There will also be
eat period for the command module pilot and lunmar module
pilot before they begin their sleep period. And they will
be doing some navigation exercises omboard. And primarily
monitoring systems and doing housekeeping chores aboard the
spacecraft, At 12 hours 15 minutes into the flight, this is

Apollo Control.

END OF TAPE
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PAO This is Apollo Contreol Houston at
12 hours 45 minutes into the flight. At the present time,
Apollo 8 is just beyond 60,000 miles from the Earth,
60,536 nautical miles and the spacecraft velocity is con-
tinuing to decrease gradually. At the present time, the
speed is about 7,500 feet per second. During the past
30 minutes, we recorded about 5 minutes of conversation
with the spacecraft. We'll play that back for you now.

CAP COM Apollo 8, Houston., Voice check.

SC Read you fine, Houston.

CAP COM Apollo 8, Houston.

sC : Roger, Houston. Read you loud and clear

CAP COM Okay, loud and clear. We're back up
with you, completed our second test. Okay?

SC (Garble)

CAP COM Okay, our next test will be a test of

the uplink voice and ranging with downlink voice and
ranging on low bit rate, so we'll be changing bit rate on
you and we'll be making a voice check in the middle.

SC Okay. You probably had it on the high
gain - you might try to get it in but it's going to hit the
skin level at any second, )

CAP COM Okay, Apollo 8., We'll try to get all
our information before we lose the high gain.

Sc Okay, we'll just leave it go.

CAP COM Roger.

5C We're at the scan limit. We'll let it
go, Houston.

CAP COM Okay, Apollo 8. Go ahead and switch
to the omni. . '

5C "Are you through with your test?

CAP COM Qkay, we've got 3 steps of the test.
We'll have to pick up the rest next time we get a look at
high gain.

sC Okay.

s8¢ Houston, Apollo 8.

CAP COM Go ahead, Apollo 8,

SC Roger. Reading on P-21 at 269 10 indi-

cates a parallel of about 67.4 miles. I guess we can carry
her. '

CAP COM You guys are getting pretty good.

S¢C That's a lot better than our first
answer.

CAP COM We don't care if we're right, just so
your is right.

sC Houston, Apollo 8.

CAP COM Go ahead, Apollo 8.
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SC Roger. 1I'd like to ask a question about
this TLI plus 11 maneuver that we copied. In the remarks,
you have P-37, delta V 7900. 1Is this the delta V that we
would use with P-37.

CAP COM Let's see, that's the option that you
used with minimum time.

SC Roger. What I'd like to do is check
on our P-37 with your TLI maneuver update.

CAP COM Okay, Apollo 8. We'd like to make sure

that we don't have a misunderstanding with the 7900 feet per
second is the delta V. 1It's not associated with the high
speed work around procedure - it's just the standard P-37
delta v.

sC Roger. But was that the delta v that
you used to give us the TLI plus 11 - okay, I see, you win.

CAP COM Apollo 8, that's not the one that the
maneuver pad was based on. That's the number you put in for
the minimum time.

SC Roger. Understand.

CAP COM Okay. Sounds like a good idea if you

want to go ahead and check out the 37. We're standing by
to work on COM as soom as that high gain is available.

SC Roger.

SC Okay, Houston, you got . . .

SC Houston, do you read? Apollo 8, over.

CAP COM Apollo 8, Houston.

SC Roger. High gain yours.

CAP COM Okay. And if you're ready, we are.
We'll go right ahead with our COM test.

sC Go ahead.

CAP COM We're starting in now on our fourth
test. Like for you to put your telemetry input switch to
PCM high.

sC Carry on.

CAP COM Okay, and now we're going to switch, I

think, to the upvoice backup for about 2 minutes and it may
take a couple of seconds when you get up here where it's
lost, So, you can place your up telemetry switch to upvoice
crackup and if all of this doesn't work out too well, I'm
reading 1247 on my clock now and let's meet back in our
present configuration no later thanm 1250.

SC Roger, on upvoeice backup.

CAP COM . 1'11 be right back.

CAP COM Apollo 8, Houston.

SC Roger, Houston, read you loud and clear.

CAP COM Okay. That's pretty good. That's up-
voice backup and will you confirm again the narrow beam on
high gain?

SC Roger. Copy.
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CAP COM Okay. Thank you. We've got to continue
with tracking and watching high gain antenna for a couple
of minutes. Then, I'll give you a call when we're ready
to go back.

SC Roger.

CAP COM Apollo 8, Houston. We have completed
this test. We'll be switching back to full up link When
you hear the noise associated with the loss of modulation,
you can go back from the up-telemetry switch to data.

SC Okay. Apollo 8.

CAP COM Okay, loud and clear.

SC How's everything looking down there?

CAP COM Real fine. We've just got one to go if
you'll put your telemetry input PCM switch to LOW.

SC Roger. Go in LOW.

CAP COM Okay, that will be your next configura-

tion for about 2 minutes and then we'll be completed with the
COM test.

SC Roger.

CAP COM I have some service module RCS quantities
if you would like to take them sometime and check them
against your onboard tabulations.

END OF TAPE
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PAO This is Apollo Control at 13 hours
16 minutes into the flight. We are in communication now
with the spacecraft. And we have some accumulated tapes of

previous conversation during the past 30 minutes. We will
play back the tape first and then pick up with whatever
conversation is going on when we finish.

scC Roger. Ready to copy. Could you give
quad A, B, C, and D in that order?

CAP COM Okay, will do. And I give you weights
and pounds and percentages. Quad A 231 for 76 percent.

SC Roger. Stand by. What time is that for?

CAP COM Oh, 12:15.

SC Okay, go ahead.

CAP COM Okay, quad Bravo 251, 82 percent. Quad
Charlie 240, 79 percent.

SC - Slow down.

CAP COM Quad Delta 245, 81 percent. P and C
advises that these numbers are still good, even though it is
a 12:15 time. And we are completed with the com test.  You
can take your high-gain antenna and go back to medium.

SC Roger. Medium,

CAP COM Apollo 8. We would like to dump your
tape again. If you are not using it. And the reason we
want to do this is we had some - we didn't completely get

dumped before the burn. We would like to get that and get
the rest of the burn data. There is no hurry on it. We
can do it whenever it is convenient for you.

SC You got 1it.
CAP COM Okay, thank you. Apollo 8. Houston.
Do you call?
SC Negative - negative. Negative, Houston.
CAP COM Okay, thank you. Say. We're curious.
What did you do about your May West?
SC We thought we might bleed the CO2 down

into the vacuum connector here in our next water dump.  We
forgot it last time. Did you copy?

CAP COM Roger. Doesn't seem like there is any
problem with going ahead and dumping it in the cockpit if
you like.

SC It is CO02, isn't 1it?

CAP COM That's fine. Apollo 8. Houston. We

asked it again, and it looks like no problems at all with
going ahead and blowing it down in the cockpit. And then
if you need it again on entry or after entry, well, we can
blow it up with oral tube.

SC Roger. Understand.
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CAP COM Apollo 8. Houston. Apolle 8. Houston.
Apollo 8. Houston. Apollo 8. Houston.

SC Houston. Apollo 8. Read you loud and
clear. How us? ,

CAP COM , Okay, loud and clear. Didn't get you
there for a while.

SC We have been reading you all along,
Houston.

CAP COM Roger. Did you attempt to transmit or
were you just not getting through? :

SC Roger, we attempted to tramsmit and it
sounded like you had a stuck mike there for a little while.

CAP COM Okay, that shouldn't make any difference

to us on that duplex mode. Okay, what I was calling for
Apollo 8, we have got a maneuver path that is TLI plus 25.
I would like to read up to you when you are ready for it.

sc Go ahead, Houston. TLI plus 25.

CAP COM Okay, TLI plus 25 and this will be in
SPS G&N. 63087 minus 162 plus 129 027 56 29 64 minus 001
63 plus 00001 plus 527 59 177 137 00l November Alpha plus
00201 527 59 623 525 43 14 2347 337 023 up 195 left 17
plus 11 45 minus 165 00 127 80 358 90 074 3816 North Star
068 097 356 no ullage. For the fast return P37 Delta V,

79 00 to the Indian Ocean. High speed procedures are not
required. Over.
SC Houston. Apolle 8. Maneuver path

END OF TAPE
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SC Houston, Apollo 8. Maneuver plan as follows,
how do you read, over?

CAPCOM Loud and clear.

SC Roger, TLI plus 25, SPS, G&N 63087 minus 162

plus 129, 027 56 2964 minus 00163 plus 00001 plus 52759 177
137 001, not applicable, plus 00201 52759 623 52543 14 2347
337 023 up 195 left 1.7 plus 1145 minus 16500 12780 35890
074 38 16. North set 068 097 356 DELTA-H P37 past return of
7 - 700 and 7900 DELTA-V Indian Ocean high speed not required.
CAPCOM That's correct Apollo 8. And we'll have
a couple more things for you before too long. We're working
on a flyby pad at this time. And we're going to be talking
some more to you about the problems of looking at stars in
the sextant and telescope. And what we'd like to do as soon
as the block team comes on the mocker, while we have two teams
here, we like to get a rehash from you on exactly what you see
and what you don't see under what conditions. And see if we
can define it so that everyone here understands what you've
been telling us. And if you have any comments concerning the
timeline knowing that we got off our timeline before the burn.
If you have any comments about that method of getting back on
schedule, we'd like to hear those too.

SC Roger, we have one request. CDR would like
to get clearance to take a Seconal.

CAPCOM Okay, Apollo that a Go.

SC Roger, And Houston this 1is 8, we might

go over our future map siting schedule if it's going to be
revised at all.

CAPCOM Okay, Apollo 8, no plan revisions.

SC Roger.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAPCOM Okay, have your flyby pad now so I can
give that to you whenever you're ready for it.

SC Stand by. Ready to copy.

CAPCOM Okay, Apollo 8, may we go on a flyby

maneuver pad. This will be an SPS G&N 63087 minus 162 plus 129
060 59 4804 plus 009 62 plus 005 68 minus 020 77 000 000 000
November-Alpha plus 00202 02359 022 02282 03 0399 314 013

up 048 right 37 plus 1418 minus 16500 129 04 361 60 146 2911
North stars 323 090 056 no ullage. Remarch number one this

requires realignment to prefered reset reference. Two this will
raise the parallel to 5 50 nautical miles, over.

sC Roger, read back.

CAPCOM Go ahead.

SC Flyby SPS G&N 63087 minus 162 plus 129

060 59 4804 plus 009 62 plus 00568 minus 02077 000 000 000
NA. Are you with me so far.
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CAPCOM Keep going.

SC Plus 00202 02359 022 02282 03 0399 314
013 up 048 right 37 plus 1418 minus 16500 129 04 361 60 146
2911 North 323 090 056 no ullage. Realign for perferred
ref set. At perigee is 50.

CAPCOM That's a parallel to 5 50.

SC Understand 550.

CAPCOM Firm and that parallel.

SC Roger.

CAPCOM Apollo 8, Houston.

sC Go ahead Houston.

CAPCOM Okay, we've completed the dump and the

tape recorder is yours and we listened to the call data voice
"playback and you've been given a go for your first test in
creative writing.

SC Roger, are we in low bit rate now?

CAPCOM That's negative, you're in high bit and
you understand that it's your tape recorder.

SC Roger, are we going to stay in high bit

all along or we going to get back to low here soon, not that
it matters much to us really.

CAPCOM Okay, we plan to stay in high bit rate
we're going to ask you if it mad any difference and you read
our minds. That's pretty good for 63 K.

SC Roger. That's an altitude record for
mind reading. Houston, Apollo 8,

CAPCOM Go ahead Apollo 8.

SC Roger, onboard calculations indicate that
at 15 hours 30 minutes GET we are now 64 200 miles above the
Earth. That's using alternate slide rule.

CAPCOM We've got 63 855.

SC Houston, this is Apollo 8. We're going

to try to keep the conversation down here for awhile so the
CDR can go to sleep.

CAPCOM Okay, we would like to get some comments
from you before you sign off concerning the telescope, sextant
and verification that you have done something with the seal 2
in your May West and comment on the window status.

END OF TAPE
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CAP COM ... some comments from you before you
sign off concerning the telescope sextant and verification
that you have done something with the CO2 in your May West.
And comment on when the status.

SC Roger. 1Is it a requirement that we do
something with the C02 at this time? Over.

CAP COM No, I would it ...

SC Roger. We have maintained the same
condition. We have left it as it was. And we will take
care of it later.

CAP COM Okay.

SC Let me at this time go over the comments
about the navigation as I see it so far.

CAP COM Go.

SC In the beginning, the operation with the

S-IVB precluded immediate starting up of our sighting as
scheduled since we had another evasive maneuver. The dumping

of the S-IVB caused a tremendous amount of - of psuedo stars
in the area which made a objects calibration practically
impossible. The measures which we had worked out did not

seem to work too well. The method which I finally used was
to go into P23, go to Sirius, which was our brightest star
get the shaft in trunion and then fly the spacecraft up to
Sirius. To use that for objects now, which we did at a

later time. With regards to light scatter, it appears that
at almost any attitude during our passive thermal control

we are receiving light scattering in the scanning telescope.
It takes the form mostly of a wide band of light right across
the center of the scope about 10 degrees either direction

of zero. It is very difficult to see stars in this area.

The realignments have been good. I have been able to pick

up the star in the sextant to do the alignment, but 1 was not
able to identify the star which we used in such cases as
Regor or Menkent in the scanning telescope. The first star
sighting, which I took of the earth showed a very indistinct
horizon. But there did appear to be very - or somewhat

sharp line between what appeared to be the earth's horizon
and the atmosphere. The landmark line-of-sight filter appeared
to help out this horizon definition. There is a very hazy
and indistinct horizon through, between the space and the

top of the atmosphere itself. And this is a very difficult
one to use. As I said before, at times, looking at the

moon with the sun in the near vicinity, the area around the
moon, the space around the moon is not dark, but it light -
appears as a light blue. And this is also the same case

in looking into the sextant during alignments with the star -
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SC with the sun in somewhat vicinity of the
object. However, I have no difficulty in finding these stars
in the sextant. I also had no difficulty in spotting the stars
1 used such as Sirius, Procyon or Canopus against the earth
during our star-horizon measurements., I can see all three
of those stars against the earth background. I believe it
will be very difficult to do a backup GDC alignment using
the north set stars, since Navi is not too bright of a star.
I was able to spot star constellations in the scanning
telescope if they were very bright and and well known, such
as Cetus and Orion, stars of this nature. I was not able
to proceed other constellations. That's about the only

comments I have at this time. Over.
CAP Okay, fine. Thank you very much.
SC We are going to do - Houston - future

maneuvers for P23 in a lower - slower mode of auto maneuver.
Essentially, we are going to load the DAP with 1101 to save
fuel.

CAP COM That will be a 11101 DAP mode.

3C Roger. We are going to try to save
fuel that way. :

CAP COM Good show.

sC With respect to the window, Houston. The
windows 1 and 5 have marred haze on them. Satisfactory for
visual observation, but possibly not for photography. Win-
dows 2 and 4 are clear. Windows 3 is almost opaque. Over.

CAP COM Okay, thank you.

SC And how does battery B looking to you?

CAP COM Apollo 8. Houston. It looks like it

may take another 6 hours on this battery B charge. It turns
out that the charge rate is less than what we are getting

on our ground current, but it is still above the Apollo 7
curves and it looks like it is goeing along now in good shape.
And I would like to have verification that the timeline
leading up to the midcourse correction was satisfactory from
your point of view,

sC Roger. Seemed gquite satisfactory.

CAP COM Okay, thank you. And we will stay off
the loop until yeu give us a call.

sC Roger. You don't bother us, but our
replies make a lot of noise.

CAP COM Okay.

PAQ This is Apollo Control. During that

rather lengthy series of conversations with the spacecraft
we heard Commander Frank Borman request permission from the
ground to take a Seconal tablet, that is a short acting
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PAO sleeping pill. Frank was scheduled to
begin his sleep period at about 11 hours GET or about 12 hours
- or rather of about 2 hours 45 minutes ago. We also during
that pass heard a number of sequences of number passed up
to the spacecraft. This is part of the block data updates
that are routinely sent up at specified periods in the flight
plan. So that the crew always has onboard data that they
can use in the computer to reenter or return to earth should
it be necessary for any reason and assuming that they do not
have any communications with the ground. At the present
time Apollo 8 is at an altitude of about 64,600 nautical
miles. The speed on the spacecraft is continuing to decrease
more slowly now as we move farther from the earth. That
velocity at present time is reading 7,236 feet per second.

At 13 hours 44 minutes into the flight this is Apollo Control.

END OF TAPE
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PAO This is Apollo Control, Houston at
14 hours 14 minutes 28 seconds now into the flight of
Apollo 8. Here in Mission Control Center we've just had a
change of shift briefing. The Black team is now aboard.
The black team with Flight Director Glynn Lunney now re-
lieving Milton Windler and his maroon crew. At the present
time Mr. Lunney is going around the room talking to his
flight controllers who have been briefed for the past 40 plus
minutes by the earlier team, talking over the situation
which is very nominal at the present time. We've had no
conversation with the crew whatsoever since the last report.
However, this is consistent with their desires as they're going
into a quiet period of flight at the present time. Apollo 8
continuing very well on its trajectory course. We copied
from our displays an altitude of 66 705 nautical miles velocity
continuing to slow down. Our current reading of 7101 feet
per second in velocity. This is Apollo Control at 14 hours
15 minutes 46 seconds now into the flight of Apollo 8.

END OF TAPE
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PAO This is Apollo Control, Houston 14 hours
36 minutes 07 seconds now into the flight of Apollo 8. We're
continuing in our quiet mode with the crew, There has been
no conversation since our last repert - no conversation.
Things are settled and quietly paced in the Mission Control
Center at the present time with Glynn Lunney discussing
various aspects of the mission that has preceded this shift
with his various flight controllers. One thing that has
been truly remarkable has been the communication thus far
in the missiom. Our prime acquisition site at the present
is a wing site at Honeysuckle, Australia. This is being
located at Tidbinbilla, Australia, but a comment or twe has
been made in the control center that the communications
have, in fact, even surpassed those we found in simulations
with the crew in. the Apollo mission simulator at the Cape.
We repeat at this time we've had no further contact with
the crew. The Apollo 8 spacecraft at the present time in
excess of 68 000 nautical miles in altitude, velocity con-
tinuing to decrease. We currently read about 7Q00 feet per.
second. At 14 hours 37 minutes 44 seconds into the flight
of Apollo 8, this is Apollo Control, Houston.

END OF TAPE.
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PAO This is Apollo Control Houston at
15 hours 33 minutes 22 seconds inte the flight of Apollo 8.
The Apollo 8 spacecraft, at the present time, is 72 032.7
nautical miles in altitude. Our current velocity reading
on Apollo B is 6764 feet per second, continuing to slow
down. During this status time since our ldast conversation,
we've had a brief contact with the crew, with Bill Anders,
and we'll play that for you now.

scC Houston, Apollo 8.

CAP COM Apollo 8, you called?

SC Roger. readout temp on fuel cell 2
would be about 90 degrees and on 1 and 3, it would be
slightly more - maybe 75 or 80 degrees. But, an hour ago,.

about fuel cells performance,. it looks like 1 and 2 are
lower performance than 3. Over.

CAP COM All right. We show the same numbers
on outlet temperatures and we've got the sensor for you.
We've been watching the thing and we'll keep you advised
“of anythlng we see,

sc Okay.

CAP COM And on the performance, you're right -
they are not quite the same, 1 and 2 are a little bit lower
but all of these are sitting within the ballpark.

SC Roger. Fuel Cell 1 has shown slightly
a proportionately higher HZ flow and 02 flow all day long.
CAP COM Okay.
SC I'm showing .062 H2 and .8 02.
CAP COM All right, Bill. We'll take some
cal curves. on those.
SC Okay. These things leok weak and we'll

keep looking at them. However, readout shows about .43 as
opposed to your .48 on the oxygen and we'll keep an eye on
the cal curves and just sort of watch it for you.

sC Okay, thank you.

CAP COM If you'd like to set up some kind of a
COM check time or specified time like every 30 minutes or
so on these gqguiet periods, that would be okay with us.
Might help to let us know that we're still in business.

sC . All right. Just give me a call every
now and then,

CAP COM Okay.

PAO This is Apollo Control Houston and that's
our conversation concluded. Our capsule communicator on that
during that discussion, by the way, was Ken Mattingly. Ken is
due to be relieved shortly. His relief, Jerry Carr, is now
aboard. As you can tell, they were cross-checking, both from

the spacecraft and the ground, various systems readings. We
look very good, at this time, as we continue with a relatively
calm and quiet period in this, the Apollo 8 missiom at 15 hours
36 minutes 54 seconds into the fllght of Apollo 8. This is
Apollo Controel Houston.

END oF TAPE
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PAO This is Apolle Control, Houston 16 hours
01 minute 04 seconds into the flight of Apollo 8. The Apeollo
8 spacecraft at this time 73 818.6 nautical miles in altitude
our current velocity reading 6659.5 feet per second. Bill
Anders and Jim Lovell should be finishing up on an eat period
very shortly here, while spacecraft commander, ¥rank Borman,
still in his sleep period, has about 2 hours to go. About
30 minutes from this time, the Apollo 8 crew is scheduled
for a guidance and navigation platform alignment, with that
coming at approximately 16 hours 30 minutes into the flight.
We've had no further contact with the crew and at 16 hours
02 minutes 10 seconds we will continue to monitor and this
is Apollo Control Center, Houston.

END OF TAPE.
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PAO This is Apollo Control Houston, 16 hours
20 minutes 25 seconds now into the flight of Apollo 8. The
Apollo 8 spacecraft, at this time, 75 thousand 34.9 nautical
miles in altitude. Velocity reading on our display is 65
hundred to 88.7 feet per second. We've had a brief contact
with Jim Lovell aboard the Apollo 8 spacecraft. This we
will pass along to you now.

CAP COM Apollo 8. Houston.
SC Go ahead Houston. Apollo 8 here,.
CAP COM Okay, Jim. Got an update here to the

flight plan. You got that 16 55 star visibility check and
what we have got on that 1looks like Navi is still our star.
And the numbers associated with that are roll 102.6, pitch
328.9, yaw 346.3. That gives you a shaft and trunion of
zero. And if you think you can - if you think you can do
something with this, why we would like to go ahead and give
it a try and see if we can verify it or maybe learn something
if we try it. If you can't do it with Navi.

sC Roger. Stand by one. Houston. Apollo 8.
Over,

CAP COM Apollo 8. Houston. Go.

SC Roger, we will maneuver at this present

time and try to pick up that attitude and get Navi, although
I think it's a waste of time, but we will give it a try.

CAP COM Roger. Standing by for results.

PAO This is Apollo Control Houston. 16 hours
22 minutes. That concluded our conversation with Jim Lovell
and the Apollo 8 spacecraft. From the ground, by the way,
that was Ken Mattingly, our Capsule Communicator. They have
just exchanged head sets only moments ago. The discussion
dealt with the star wvisibility sightings that are due to
take place in ground elapsed time of 16 hours 55 minutes.
Some 30 minutes from this time, So at 16 hours 23 minutes
8 seconds into the flight of Apollo 8, continuing on its
precise course, very nominal, very good, this is Apollo
Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston, 16 hours
48 minutes and 32 secods now into the flight Apollo 8. The
Apollo 8 spacecraft at this time 76 800 nautical miles in
altitude; our velocity now down to 6489.6 feet per second.
We've had a brief conversation with the Apollo 8 crew and
we'll play that for you now.

SC Houston, Apollo 8,
CAP COM Apollo 8, Houston. Go.
SC Roger, we're out at attitude right now

and looking through the scanning telescope. I can barely
see three stars at all and every time that the thruster will
fire, you know, just completely blanks out my vision.

CAP COM Roger, understand.

SC Now, the attitude is good, Houston as
far as not having glare on the optics and it might be
a certain amount of Data adaptation required here.

CAP COM 8 Houston. Roger, copy.
PAO That was command module pilot Jim Lovell
who had - was describing results of his star visibility

exercise. At 16 hours 50 minutes into the flight, still
looking good, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston. 17 hours
19 minutes 58 seconds now into the flight of the Apollo 8.
Apollo 8 now at an altitude of 78,339.1 nautical miles.
78,339.1 nautical miles away from the earth. 1Its velocity
at this time around 6383 feet per second. We've had a
conversation with Jim Lovell aboard the spacecraft and we
will play that now. :

CAP COM Apollo 8. Houston.

Apollo 8. Houston. Over,
Honeysuckle Houston com tech Honeysuckle ...
CAP COM Apollo 8. Houston. Over.
GODDARD Houston. Goddard voice. Negative twin
dark keys. :
CAP COM Apollo 8. Houston. Over,
SC Go ahead Houston, Apollo 8 here.
CAP COM Apollo 8, this is Houston. We have got

a new PPC attitude for you when you finish P23. Give you
a better look at the earth. Over.

SC Roger. Ready to copy.

CAP COM Okay, pitch 224 yaw 20

SC New PPC is pitch 224 yaw 20.

CAP COM We confirm. '

sSC Houston. Apollo 8.

CAP COM Apollo 8. Houston. Go.

HONEYSUCKLE Houston. com tech Honeysuckle negative
Roger,

CAP COM Apollo 8. This is Houston. Over.

Apollo 8, Apollo 8. Houston. Over.

Apollo 8, Apollo 8. Houston. Go ahead.

sC Roger. We are taking our time going to
this new P23 attitude, going to Navi is quite a ways away
from the attitude we need for P23. I have a correction to
make on Navi after getting dark adapted you can pick out
Cassaopeia and you can pick out Navi itself. It is difficult
to see what stars are around. We are still - have quite a
bit of particles that are floating with the spacecraft.
Especially when we move the optics and shaft. It seems
to throw off a lot of particles.

CAP COM . Roger. We copied that. What's your
spacecraft lighting situation ingide now?

SC We have the center window the round
window covered and we have the other windows are opened.

CAP COM Roger, We copy.

PAO ... barbecue mode - slow roll that the

spacecraft undergoes to give even sun distribution to the

68/1
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PAO skin of the spacecraft. Also you heard
a description from Jim Lovell on his efforts in the star
sighting area. Otherwise; very quiet, it's the only
conversation we have had in the past 20 minutes or so.
At 17 hours 23 minutes 54 seconds, this is Apollo Control
Houston.

END OF TAPE
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PAO Apollo Control Houston, 17 hours 36 min-
utes 45 seconds now into the flight of Apollo 8. The
Apollo 8 spacecraft is now at an altitude of 79 761 nautical
miles, velocity at the present time is 6329 feet per second.
We've just had another conversation with Jim Lovell and we'll
pass that along now.

CAP COM Apollo 8, Houston.
SC Go ahead Houston.
CAP COM Apollo 8, Houston. While you're maneu-

vering for your P-23, we have an update for Delta H for you
if your ready to copy.

SC Roger, stand by. Roger, Houston. Say
you have a Delta H update for us? Is this what you mean?

CAP COM Roger. Delta horizon update.

SC Roger. Go ahead.

CAP COM Ah, this is as a result of your P-23
calibration, the update follows. Verb 24, Noun zero one

enter 1354 enter all balls enter 21450 enter comment continue
to mark on the horizon destination that you've used previously,
your marks are looking very good.

SC Roger, Delta H update as follows. Verb
24 noun zero one enter 1354 enter all zeros enter 21450
enter. Understand those are two ought zero numbers,

CAP COM That's affirmative

SC Roger. When do we get the maneuvers
here ... quad 23 and I'll put these in then I'1l ...

CAP COM okay. Apollo 8, Houston. There's no

requirement for you to leave P-23, you can enter those right
now if you want to.

SC Roger.

PAO Apollo Control Houston. That concluded
the conversation. We did observe on our displays that Jim
Lovell did punch in his Delta Horizon update and at last
report was proceeding with his program 23 ... navigation.
Incidentally our current weight of the spacecraft in flight
now reads 63 045 pounds. At 17 hours 39 minutes 50 seconds
into the flight, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control, 18 hours,
3 minutes, 5 seconds now in the flight of Apollo 8. Apol-
lo 8 at the present time 81, 348 nautical miles in altitude,
current velocity reading will be our displays, 6200 47.4 feet

per second. We've had a brief conversation with Jim Lovell
which we'll play now.

SC Houston, we're in low bit rate now.

PAO Apollo 8, Houston, you're in high bit
rate.

SC _ Roger. We'd like to record on this
P-23 stuff.

CAPCOM Okay .

SC low about commanding low bit rate with
record forward.

CAPCOM Roger. Low bit rate, record forward.

SC All right, Houston, have you said those
commands yet?

CAPCOM Apollo 8, Housten, they have been -sent.

SC All right, Roger. Thank you. I am on
the other side, too lazy to go over and get it.

CAPCOM Apollo 8, Houston. We'd like to go

back to high bit rate in order to get this P-23 data re-
corded. Over.

CAPCOM , All right, checklist, Houston, there is
low bit rate, Houston. If you want high, you can get it.

CAPCOM Roger, We're going high bit rate.

PAO : We have a correction. That gentlemen
onboard the spacecraft was not Jim Lovell. That was in fact
Bill Anders, the lunar module pilot. We're at the time in
the flight plan now when Frank Borman should be awake short-
ly. However, this will probably turn out to be a crew option.

At the present time, Jim Lovell - is still performing cer-
tain aspects of cislunar navigation program. That's pro-
gram 23. So at 18 hours, 5 minutes, 2 seconds into the
flight of Apollo 8, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston, 18 hours
25 minutes, and 45 seconds now into the flight Apollo 8.
We've had additional conversations with the Apollo 8 crew
and we'll pass those along now.

CAP COM Apollo 8. Houston.
SC Clear Houston
CAP COM Apollo 8 Houston. Do you want us to turn

off your DSE for you? It's probably about half full or getting
high bit rate now.

sC Do you want to get the rest of this data?

CAP COM We're getting good high bit rate now.

SC Roger go ahead.

CAP COM OK and also we're, your state vector is
now based on about 5 hours of tracking. We have you on a
pericynthian of 69.7 miles with a free return. Your entry

flight path angle looks like about minus 4. You will need
a few feet per second to get you back on a nominal entry
angle.

CAP COM Apollo 8 Houston. Did you get the words
on the state vector?

SC Houston did you read Apollo 8, we got a
lot of noise.

CAP COM Apollo 8 Houston go ahead. Apollo 8
Houston go. Apollo 8 Houston reading you fairly weak. Repeat
the state vector information. Your state vector is now based
on 5 hours, more than 5 hours of tracking. We show you on

a pericynthian of 69.7 miles with a free return with entry
path flight angle of minus 14 degrees. Will only need a few
feet per second at the lunar distance to get you back on a
nominal entry angle. Over.

CAP COM Roger.

PAO This is Apollo control. We've had no
definite indication yet from the crew as to change of shift
on there sleep wake cycle. However we suspect that at this
point in time command module pilot Jim lovell and lunar
module pilot Bill Anders are just about ready for their
sleep period. They were awakened at the cape this morning
at 2:36 eastern standard time. 1Its been a long day. Its
been a day that so far has carried them to an altitude of
82 thousand 867 nautical miles. Our velocity reading at this
time 61 hundred 69.7 feet per second. At 18 hours 29 minutes
5 seconds into the flight. This is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control, Houston,
18 hours, 53 minutes and now into the flight. During the
past several minutes we've had conversations with - the
Apollo 8 crew. They have just shifted their sleep wake
cycle. And we'll pass on those conversations at this time.

CAPCOM Apollo 8, Houston, GO.

SC Roger. The PTC maneuver now. Like a

distance status how the battery looks and how the fuel cells
look and et cetera. Over.
CAPCOM Roger.

END OF TAPE
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CAP COM Apollo 8, this is Houston. We figure
your battery B will be charged in about two to three hours.
All your systems look GO, your RCS usage so far is about

60 pounds, six zero pounds over nominal. Over.
SC Roger. How about fuel cell two, is that
looking alright now?
CAP COM Roger. Fuel cells are all looking good.
SC Okay, ... systems should behave now ...

minding the store so you might have everybody keep an extra
sharp eye on ...

CAP COM Roger, Bill, you think you're going to
be able to sleep okay? ,

SC : Yeah, I think we kinda warmed up to a
good sleep here by now. Houston, Apollo 8.

CAP COM Go ahead.

SC Onboard navigation indicates a ... alti=-
tude of 38.4 miles.

CAP COM Understand, 38.4 miles.

SC That's (too faint)

CAP COM Roger, copy. Apollo 8, Houston.

SC Go ahead, Houston.

CAP COM Apollo 8, Houston be advised here down-
link now is getting very noisy. Apollo 8, this is Houston
with some comments on navigation,

sC Go ahead Houston.

CAP COM Apollo 8, this is Houston. We're wonder-

ing about your GDC backup align, we'd like your opinion on
the possibility of doing this align using Sirius and Rigel

rather than Navi as its in the north set at this time. Over.
SC Stand by one.
CAP COM Roger.
SC Houston, this is Apollo 8. We concur.

Sirius and Rigel would be two stars that would be much
better than Navi and Polaris, however, I did ... after 1
became adapted but I'm afraid that the time required to do
that type of alignment would be extemsive if we had to go to
that alignment.

CAP COM Roger, Jim, we understand. We'll go
ahead and work in that direction and we'll quit bothering
you, Good night. Apollo 8, this is Houston. ' ,

SC Go ahead, Houston, this is Apollo 8.

CAP COM Apollo 8, Houston, at 19 GET we're due
for another cycle two on the cryo fans. Over.

SC Roger.

CAP COM Roger, give us a call when your complete.

PAO This is Apollo Control. We've just

played out the conversation and it turned out this is one of
those rare occasions, at least this time of the morning, over.
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PAO “a brief span of time where conversation
took place with all three crew members. No doubt Jim Lovell
and Bill Anders are in the early phases of their sleep per-
jod. At the present time, Apollo 8 84 593.7 nautical miles
in altitude, velocity reading sixty, ah correction six
zero eight four that's 6084 feet per second and decellerating.
At 18 hours 58 minutes and 30 seconds into the flight of
Apollo 8, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control, Houston,
19 hours, 16 minutes, 50 seconds now into the flight of
Apollo 8. Apollo 8 at the present time 85,600 and 85 nau-
tical miles above the earth. Current velocity reading
6,030 feet per second. We have a short strip of conversa-
tion with spacecraft commander Frank Borman. We'll play
for you now.

CAPCOM Apollo 8, Houston, GO.

sC Give me a call will you when it is time
to quit charging the battery. I can't watch it very well
over there.

CAPCOM Wilco.

sC And start with the band up.

CAPCOM Roger, copy.

scC Hydrogen 1 first.

CAPCOM Roger.

SC Okay, Houston, we back up through the
path...battery charges.

CAPCOM . Roger. Apollo 8, Houston, the battery
charges have been completed around 21 hours.

SC Okay, just give me a call.

CAPCOM Okay.

PAO That's it. We expect - spacecraft

commander Borman is presently having breakfast. We should
be hearing from him again before too awfully long with a
report a crew status report. At 19 hours, 18 minutes,

34 seconds into the flight this 1is Apollo Control, Houston.

END OF TAPE
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PAO This 1s Apollo control Houston, 19 hours
4] minutes, 40 seconds now into the flight of Apollo 8. We
now read an altitude on Apollo 8 of 87 thousand 109.9 nautical
miles. Our current velocity on spacecraft Apollo 8 59
hundred and 62.8 feet per second. Spacecraft commander
Frank Borman has delivered a short status report to capsule
communicator Jerry Carr and we'll pass that along now.

CAP COM Apollo 8 Houston go ahead.

SC Roger Houston.-- Your status report here
We're behind on water and food and we don't seem to have too
much of an appetite. We're trying to stay up with the water
but the food is, not to say anything 1s wrong with the food but we're
just not very hungry.

CAP COM Koger, understand, Frank.

SC CDR at 5 hours of midcourse sleep and
rest and the other two people are trying to sleep now.

PAO That's the end of the conversation. Com-

mander Borman indicated that he received or took advantage
of about 5 hours of sleep and his fellow crew members are
trying to sleep now. And you can readily appreciate an
absence of appetite since these are the first three gentle-
men to have been 87 thousand 201 nautical miles above the
zarth. At 19 hours 43 minutes 30 seconds this is Apollo
{untrol Houston.

LNL GF TAPE
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PAO This 1is Apollo Control, Houston,
20 hours, 10 minutes, 18 seconds now into the flight of
Apollo 8. Apollo 8 now 88,735.6 nautical miles in altitude.
Its current velocity 5886.8 feet per second. We had no
conversation with Apollo 8 since our last announcement. But
this is understandable to quickly recap our status. Com~-
mander - spacecraft commander, Frank Borman is currently
awake. The other two crew members, Jim Lovell and Bill
Anders are in their sleep period. There are no scheduled
events for the flight plan with the ground at least for a
period of time, And at 20 hours, 11 minutes, 15 seconds,
this is Apollo Control, Houston.

END OF TAPE
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PAO Apollo control Houston. 20 hours 41 min-
utes now into the flight of Apollo 8. The Apollo 8 space-
craft now 90 thousand 4 hundred 65.nautical miles in altitude
Our current velocity 58 hundred and 7.8 feet per second. We've
had no conversation since our last anouncement with space-
craft commander Frank Borman. We've had no requirement for
zconversations so we have not bothered him. At 20 hours 41 min-
vwies 45 seconds into the flight all systems continued to
twok GO. This is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston, 21 hours
one minute now into the flight Apollo 8. Apollo 8 now at
91 576 nautical miles in altitude, now a velocity of
5758.1 feet per second. We've had a brief contact with the
crew or with Commander Frank Borman I should say and passed
on some procedural information, let's pick up that conversa-

tion.
CAP COM Apollo 8, Houston.
SC : Go ahead Houston, Apollo 8.
CAP COM Apollo 8, this is Houston at 21 hours

we'd like you to terminate the battery B charge and start
battery A charge and then begin an 02 purge. Over.

SC Roger, understand. Terminate battery B,
start battery A and an 02 purge.

CAP COM Roger, 02 fuel cell purge.

scC Thank you. Charging battery A and say
again about the purge.

CAP COM Apollo 8, Houston, roger. Copy your
battery charge setup, now begin a fuel cell 02 purge. Over.

5C Fuel cell 02 purge. Roger.

PAO That was the conversation between the

capsule communicator Jerry Carr and spacecraft commander
¥Frank Borman otherwise very quiet here in Mission Control
Center at 2! hours 2 minutes 48 seconds into the Apollo 8
mission. This is Apollo Control Houston.

END .+F TAPE
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FAO This is Apolle Control Hcuston. 21 hours
and 19 minuces and 39 seconds into the flight of Apollo 8.
The Apolilo & spacecraft at the present time is 92,600 nautical
miles altitude. Our welocci:tv display shows 57 hundred and
12 point 9§ feet per secord. Speed of 57.9 - 5712.9 feet
per second. Cap Zomm, Jerry Carr, has described fto space-
craft ccmmander, Frank Borman, what his trajectory - what
+he Apollo & trajectory lcookes like and we wiil pase along

Jar conversaticn.

SC Houston. Fuel celis are all purged.

CAP CGM Reger. Frank.

sC How's the tracking coming, Jerrv?
Houston? Apolioc §&.

CAF COM Apollo 8. EKouston.

SC How's the tracking looking?

CAP COM it's looking good Framk. We just took

in another batch of data and we are processiang it. It looks
initially like we weon't even need a midcourse number two.

As soon as we process this data, we will have some confirma-
tion for you. It should take anywhere from i5 to 30 minutes
to finish the job.

sC Thank you.

CAP COM Apollo 8, Houston.

sC Go ahead.

CAP COM Apollo 8. This 1s Houston, we are showing

vour pevicythian 64 nautical miles. Your next midcourse at
7% w7l Y2 less than 1 foot per second. We will have a firm
vanation i that in about 2 hours.

con
Fal As you heard, the present track appears

quite good. The point of closest approach to the moon

sredicted 64 nautical miles. And this consideration of the

sidcours. correction, the midcourse correction, if one were
rade for M(O. two, at least at this point in time appears

to be ome of less than a foot per second. Therefore, it
appears unlikely that we will do a second midcourse, but

the flight dynamics officer here in Mission Control will
continue to look over the data for a couple more hours before
we make such a decision. At 21 hours 22 minutes 18 seconds
iato the flight of Apolio 8, this is Apollo Control Houston.

iy OF TAPE
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PAO This is Apollo Control Houston, 21 hours
51 minutes 44 seconds now into the flight Apollo 8. Apollo 8
now showing a velocity of 5637.5 feet per second. Its cur-
rent alititude 94 351 nautical miles. Members of the Green
Team of flight controllers are now being briefed in the
Misslon Operations Control Room by their Black Team counter-
parts, we're due for a change of shift here shortly. There
w112 be no change of shift news briefing with the Black
Te~m. We repeat, there willi be no change of shift news
briefing with the Black Team. And during this past 30 min-
utes or so we've had no conversations with the spacecraft
commander Frank Borman. At 21 hours 52 minutes and 50 sec-
onds into the flight of Apollo 8, this is Apollio Control
Houston. :

END OF TAPE
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PAO This is Apollo Control, Houston,
22 hours, 27 minutes, 28 seconds now into the flight of
Apollo 8. The Apollo 8 spacecraft up to now 96,265 nautical
miles in altitude. Its velocity reading at this time 5556
feet per second, 5556 feet per second. Again as
has been characteristic - during this shift we've had no
conversation with spacecraft commander Frank Borman since
our last report. Meanwhile in our Mission Control Center,
Cliff Charlesworth's team of flight controllers have taken
over. And they're going to - Flight Director Cliff Charles-
worth is now going around the room discussing - various
aspects of the mission with each of his key flight control-
lers. During the black team change - black team shift we
found Colonel Borman asleep for a good segment of that
period. And he reported approximately 5 hours of sleep and
then at about 18 hours, 40 minutes GET astronauts Bill Anders
and Jim Lovell had their first opportunity to - relax since
awakening at 2:36 Eastern Standard time Saturday morning.
Otherwise, all systems appear to be functioning quite
smoothly. And at 22 hours and 29 minutes, 48 seconds, this
is Apollo Control, Houston.

END OF TAPE
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PAO This 1s Apollo control Houston. 22 hours
50 minutes 48 seconds now into the flight of Apollo 8. The Apocllc
8 spacecraft at this time 97 thousand 513 nautical miles
in altitude. 1Its present velocity reads 5504.2 feet per
second. We have, a short while ago broke our communications
silence with spacecraft commander Borman He called down and
asked a question. Lets play that for you.

sC Houston. Apollo 8

CAP COM Apollo 8, Houston. Go ahead.

SC How'd you read?

CAP COM Yeah, read you loud and clear Frank.
Good morning, how are you doing?

SC Just fine. We just broke lock for a
minute and I wondered why.

CAP COM Apollo 8 Houston.

SC Go ahead.

CAP COM Roger. Your break lock is due to the
fact we switched antennas over from Honeysuckle to Madrid.

SC Roger. Thank you.

PAOQ That crisp and chipper voice from the

ground was Mike Collins who has taken over the capsule
communicator's role here in mission control center. Mean-
while at 22 hours 52 minutes 28 seconds into the

ilight of Apollo 8 we're looking good and this is Apollo
zontrol Houston.

FRF 77 TAPT
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PAO Apollo Control here at 23 hours 10 mian-
utes into the flight. And on behalf of the Green Team, good
morning. We have had a shift change in the Control Center.
And our capsule communicator, Mike Collins, is about to
engage Frank Borman in a conversation in which he will
cover, among other things, the fact that based on the track-
ing of the last 12 hours, we see only a need for another
*dcourse on the order of .7 feet per second. Which is
.50 small - within our ground rules tco bother with. And
that is the position we will take. Don't really expect the
crew would have a different view. All the other data sources,
all the data looks quite consistent with flight plans and
hopes to this point - we've had a relatively quiet period
cver the last few hours. Very little communication with

this crew. Here goes the first call. Let's listen.

SC Go ahead Houston. Apollo 8.

CAP COM Roger. Frank. We would like to bring
you up to date on your trajectory. This midcourse coming

up at 28 hours GET turns out to be very small, .7 feet per
second. And we would 1like not to do it, but our data is
looking extremely good and extrapolating forward, it shows

the midcourse number 4 at LOI minus 8 hours would be about

& feet per second. In the meantime the free return trajectory
has it looking very good with & water splash point off the
coast of Africa. So it looks like you are right down the

IR ni- > line and we propose not to do the next midcourse.
Ive T,

546 Fine with us.

CAP COM Okay. And in regard to your timeline
zere. We suggest that you let Bill and Jim sleep for an
eutrs pooiad of time and don't wake them up until 2630 GET.

And that wouid cause deletion of P52 and P23 at 26 hours
GET. Over.
$C Roger. Understand. Delete P52 and P23.
CAP COM Affirmative. Delete those at 26 hours,

~ake the other two guys up at 2630 at which time they can
mat and then chlorinate the water supply after they have
zaten.

SC , Roger.

CAP COM That would put us back on nominal flight
plan at 28 hours GET. Over.

SC Roger.

CAP COM How does all that grab you?

sC Fine.

CAP COM Okay .
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PAO Apollo Control here. That apparently
wraps up the conversation with this opening shift period
this morning. We're - one other item of interest. We are

rapidly nearing the 100,000 mile point presently., 98,891.
And we will certainly note the passage of the 100,000 mile
mark the big yellow line extending on our earth/moon map
system is now roughly half way to its target. A small little
white dot off in the far right, which 1s out at the 210,000
<sr&. For our mapping purposes. And all in all, that's our
.tatus at 23 hours 17 minutes into the flight.

END OF TAPE
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PAO This is Apollc Control Houston. 23 hours
48 minutes into the flight. Mike Collins has been chatting
with Frank Borman about this net for the past few minutes
and here is how that conversation is going.

CAP COM Apollo 8. Houston. Over.
SC Go ahead Houston.
LAP COM Roger. We are switching the antennas

.+ in at 2340 GET. You can expect a momentary break lock

-4 also we would like to bring you up to date on the passive
shermal control. We expect to keep the same PTC attitude
until 28 hours GET. Over.

SC Fine, thank you. How is the thermal
control working?

CAP COM Looking good Framk. I can give you some
details 1f ycu want it.

SC Go ahead. I am all ears, Houston. Go
shead with the details.

CAP COM Okay. Stand by one until we switch
~.ntennas, Frank. We will be right with you.

SC Roger.

CAP COM Apollo 8. Houston. Over.

SC Go ahead.

CAP COM On your PPC quads A, C, and D seems to

be just about idential. Quad B is running quietly cooler

but only very siightly so. The temperature readout in all
SR . n o wsormal. Apparently the FPC is working well

from o il mis +iewpoint and as far as the fuel consumption

g es, it is minimal. Just about like we expected. Have
vnu goli any comments about PPC? How does it seem to you?
SC It's fine. Seems to be working all right.
i just weedered how the readouts from the SPS were to.
CAT TCOM Apcllo 8. Houston. The SPS temperature
i3 normal., 1f anything, it is slightly warmer than we expected.
“o, you are in real good shape in that respect.
5C Thank you.
CAP COM Frank, the PU wvalve temperature is running

~hout 72 degrees, which is better control that we got here
-t this rocm.

5C Roger.

CAP 7OM Apollo 8. Houston. Over.

5C Go ahead Houston. Apollo 8.

CAP COM Roger, it is time to do a cryo fan cycle,

Frank, on all four fans, a short burst frcm each of them as
vou did before.

=0 Understand, 2 minutes each on all cryo
fans.
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CAP CuM Right.

PAC Apollc Control here. Apparently Borman -
*owell, and Anders are sleeping quite soundly. We can almost
decect thav Frank Borman is keeping his volice in a low
nepsured tore to zvoid rousing them. We have suggested that
their sleep period be extended as much as an hour - hour and
2 half. The+ ware up neerly 24 hours, in fact, probably
every bit »f 24 hours due to the fact that they were rcused
stoat Z2:3G yezsterday morning Cape time and they went to
steen, ~h, abhout 6 hours agc. It sort of made for a long

day and apparentiy had no trouble sacking out. We have
passed the 100,000 mile mark. We are now 100,738 miles from
a '?

carch., This 1s vollo Control Houstocn.END OF TAPE
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SC ...Houston.

CAPCOM Apollo 8, Houston, go ahead.
scC There's a...cycle.

CAPCOM Okay, thank you then.

END OF TAPE
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PAO Apollo control Houston here. 24 hours
15 minutes into the flight and since we last tallked to you
the only contact we've had from the crew is a brief con-
firmation from Frank Borman that the cryo fans had indead
been cycled, as discussed about an hour ago. We're a hundred
and two thousand miles from the earth and all is well.
This 1is Apollo control Houston.

“HD OF TAPE
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read

CAPCOM

SC

CAPCOM

me alright?
SC

CAPCOM

SC

END OF TAPE

Apollo 8, Houston, over.
Go ahead Houston, Apollo 8.
Ah, just a COMM check Frank,

Loud and clear.
Same here.
Thank you.

do you

87/1
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CAP COM And this 1is Apollo Control, Houston,
24 hours, 37 minutes into the fiight. We have had one
establishing call since we last talked to you 20 minutes
agoe and it was nothing more than an establishing call.
We're 103,000 miles from earth at this point, and let's cycle
through some of our consumables and other {items this morning
and we'il just look at them on our monitor and tell you what
we see. The first chart we come to, and this is data, live
data coming to us via Madrid. The blo-medical harness is
well, a moment ago it was on Frank Borman but apparently
it's been switched off now. We do know from this readout
that the cabin pressure is an even five pounds and the cabin
temperature is 62 degrees. Let's try another chart. We
are looking at our radiation chart now, let's first get the
time of it. The current reading, and it looks to me very
much like there's no observable change, it breaks out from
yecterday. It does break out the proton, the various classes
of protons, and also three classes of alpha radiation. And
for each of those classes, gives an interpretative flux.
Total, and all this comes down to the lower count is in the
proton area, a dep dose of point 11 rems, rems or, thea that
is further reduced or rated with the alpha readings, and we
wind up with a dep dose of point 03, a skin dose of point
J2, That's the entire cumulative total to this time, which
is essentially negligible. Now we come to our command module
service module RCS summaries, and they follow the exact curve,
the usage curve that we plot in our press kits and in our
flight plan. Our environment control system tsbulation,
well let's see, again a confirmation of the cabin pressure,
five pounds, and we see a reading of 47 pounds per square
inch in the glycol pumping area. The environmental control
system radiator temperature is 72.8 degrees. In all, this
looks quite normal. And here's the bio-medical comparative
data, and this would be the command pilot just before the
switch was switched off here only moments ago, Frank Borman's
mean heart rate, 74, high of 77, a low of 71, and respiration
is running about 15 per minute. That seems to cover the
consumable priority for us, we'll later get a quantity
reading on our remaining onboard propellant, that chart is
not available to us right now. Our velocity now is down to
5,274 feet per second. Now we have got a call from the
spacecraft, let's bring it up.

SC How've you been reading our tape dumps?

CAP COM Stand by one, Frank, we know that you've
got your PPC attitude freaked up a bit, and I'1l1 check on
your tape dump.

CAP COM Apollo 8, Houston, the quality of the
tape dumps has been very good. We have about 15 minutes

88/1
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to dump, which we will do any time we get high gain.

sC How's the volce quality been?

CAP COM It's been very good, Frank.

SC Okay. We'll send you something new
here shortly.

CAP COM And apparently that concludes the

conversation with the crew at this time. This is Apollo
Control at 24 hours, 45 minutes.

ZWI: OF TAPE
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PAO This 1s Apollc Control Houston at 24
hours and 52 minutes into the mission. Within the last
few minutes, we've heard from Jim Lovell and Bill Anders.
Jim Lovell sounds the sleepiest of the group and over a

140,060 mile of intervening space. Here's the conversation
as it has progressed.

CAPCOM Apollo 8, Houston. Over.

3C Roger, Bouston.

CAPCOM Frank, on this tape recorder, we have

the tape motion stopped right now. If you would iike to
record some, we will give you the tape in motion so that
yocu may do so. Is that what you would like? Over.

3C Roger. Houston, why don't you just
gzive us salvo so we can control the switches here.

CAPCOM Okay, stand by,

SC - PCM low and stop.

CAPCOM You should have it now. Over.

SC Roger.

SC Houstcn, Apcllo 8.

CAPCOM Apollo 8, Houston. Over.

SC Houston, Apollo 8. Over,.

CAPCOM Apollo 8, this is Houston. OQver.

SC Roger. Are you capable of taking a
high bit FM dump for voice on the omnis?

CAYCOM That is negative, Bill. Not quite on
Tha &

; Okay. We will catch you next time
around, :then.

CAPCOM Roger, thank you.

5C Good morning, Mike. How are things
soing down there?

CAPCOM #i, Jim. Things are going real fine.

iow ave you dcing up there? Did you get a good night's
sreep?

SC Oh, you know,. The first night in space
211 the time -
CAPCOM ‘The o0ld man woke you up earlier than
2 needed to.
SC Well, we just couldn't sleep any longer.
CAPCOM Roger, understand.
CAFPCOM Apollo 8, Houston. The next time you

:7e locked on the high gain, give us a call and we will con-
figure for a dump. Over.

SC Roger. We would like an evaluation of
the »nice comments. Qver.
CAPCUM Roger, understand. Sc far, it's been

very good. W: ..il evaluate this one as socon as we can.

89/1
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SC How are ths systems looking down there,
Hous“on?

CAPCOM Apolle ¢ Hgustor. (o ahead.

SC Roger. 1 asked how the syateuns iooked

CAPCOM Everything iz loeking veal good; Bili.

SC Ckay.

SC How mucth longer ©o you expect on charge
¢ Lattery A?

CAFCOM Stand by, Bill. We will ge® ycou an
exact number on it

sC Juet a rough estimate, And 2150, have
you Seen any moi# on that sensor praoblem on fuel cell 27

CAPCOM Stand by one. I 1l get the latest
gcoop on it for you. Bill, there 1s nothing nesw on fuel
cell number 2. We don't thiak there is anything av all
wiyong with the fuel cell. t's some sort of a sensor prob-

iem, but we don't have any new

SC Ckay. They 211 1
lherey, Mike.
CAPCOM Roger. Thank you

dates for you whenever you are ready

iriformatiosn on

it.

ook pretvy good from
. I'we ot some up-~
to copy .

SC Stand by,

CAPCOM Ckay.

sC What kirnd?

CarTOM Well, I've got a TLI + 35 hour upida‘e,
ard the I hove an update te Jim's checklist.

S( Let's have the TLI + 30 before we get
the chnzcktiist update.,

S¢ Thew never give up on the checklist, do
ihaey?

CATCOM Ckay. This - when you get your maneuver
pad book. the las:r maneuvs . pad we gave you for the flyby
ad still remains valiid. ‘we would just like to rem:-k that
ae eniry angle, rhe gawma, s slightly steeper than we -on-
sider ideal, buit it's within cur - sert of our nocise lewv:1l
“¢¥ ouy atility to predict at this time. So that flyby ma~
cinver nad vemains valiid O er.

SC Fogerx, Houston

CAPLOM Okay. Now on that page w:th ine fluhy
vaneuver under your north set of stais, I have some new
sumbers for you, becauss wse ve chang ¢ ttose stars from

#i =2nd Polaris. As you y-call, we clhanged 1o 3:riuz and
“iigel, 20 - and that alse, by the wiv, is the checkii:i up-
date which I wil! gi-e you linve:, 3ul on thar mareuwver pad.
I he gct three new ang’ez: for you, s3icg S rlus sind Rigel.
when you sre ready 1t copy thosa
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CAPCOM Apollo 8, Houston. How do you read?
Over.

CAPCOM Apollo 8, Houston. Over,

SC Houston, Apollo 8. Over.

CAPCOM Roger, Apollo 8, Houston. You are loud
and clear now. We had a lot of background for a few minutes.
How are you reading me?

SC Roger., I'm reading you okay, Mike and

I read you the last time you asked me that, so I guess maybe
I wasn't getting through to you.

CAPCOM Okay. Well, did you copy on this flyby
maneuver pad? We've got three new angles. Are you ready
to copy those?

SC I'm ready to copy the flyby angles.

CAPCOM Okay. Roll 137, pitch 310, yaw 340.
Over.

SC Roger. Roll 137, pitch 310, yaw 340.

CAPCOM That's affirmative. I have the TLI +
35 hour pad when you are ready for it.

sC Roger. Ready for the TLI + 35.

CAPCOM Roger. TLI + 35 hours, SPS slash G&N,
63023 -~ 162 + 129, Are you with me so far?

SC Loud and clear.

CAPCOM Good. 037565138 + 00068 + 00000 + 46420

178134001, not applicable, + 002024642054746211. Are you
with me? Over.

SC Roger, loud and clear.

CAPCOM Good., 121383327023 up 172 left 22 +
1293 -~ 1650012905361 --

END OF TAPE
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CAPCOM 1290536180 074 11 16. Comments:
on your stars Sirius and Rigel, roll 010, pitch 294, yaw
320, No ullage. Other, 1. Sat return P37, DELTA-V equals
7821. For Mid-Pacific landing for MTL: 2. High Speed
procedures not required. Over.

sC Alright. Are you ready for the read
back?

CAPCOM All set.

SC TLI plus 35 SPS G&N 63023 minus 162

_lus 129 037 56 5138 plus 00068 plus Q0000 plus 46420
178 134 000 NA. Are you with me?

CAPCOM Yes, I'm with you, Bill. That last
auz should be 001,
SC Roger. Y, 001 NA plus 00202 46420

547 46211 12 1383 327 023 Up 172 left 22 plus 1293 minus
16500 plus 12905 plus 36180 0741116. Sirius, Rigel. 010
204 320 no ullage, fast return P37 7821. Mid Pac. High

speed not required. Over.

CAPCOM That's about the size of it. You're
getting pretty good at this thing, Bill, for a rcokie.

SC Not bad. I just learned to read about
a vear ago.

CAPCOM Well, say, I've got a flight plan update

for Jim. 1It's on page G George, 82 Able of this check 1list
Over.

ol Roger, I've got it open. Go ahead, Mike.
CAPCOHM Okay, it's simply changing these north

set owi{ stars around. For Navi substitute Sirius, which
is numper 15, and for Rigel - correctiom - for Pclaris
zubstitute Rigel, number 12.

cC Roger. Substitute Rigel for Polaris
and Sirius for Nzvi, How about shaft and trunion remain
the :zame?

CAPCOM Your shaft and trunions remain the

same. Sirius remains on the 50 degree line just like
%“avi used to be. Rigel is down 1.3 degrees from your

hsrizonal - from your N line. Over.

SC Roger, Understand.

CAPCOM Okay, and let me know if it gets to be
breakfast time. I've got a newspaper to read up to you
if you give a ring.

sC We'Ve ready.

CAPCOM Okay, I've got a Haney special here
for you. The Irntersteller Times latest edition says the
f1.:7t to the moon is occupying prime space on both paper
and telev.s:on. It's THE news story. The headlines of
the Post says .oon, here they come'". We understand that

2131 Anders - 11l be in private conversation or communication



APOLLO 8 MiS=ION COMMENTARY, 12/22/68, GEI: 250900, CZST 8:00A.90/2

CAPCOM tcday wivr an cold man who weavs a red
suic and lives at the Ncrth Pole. A suspect in the Miami
kidnapping was ceptured late yesterday, and the il GIs rhat
have teen detained 5 months in Cambodia were released
yesterday, and will msake it home in time for Christmas,

sC Roger, with reference to the first,
we saw him earlier this morning and he was heading your

CAPCOM Roger, we 11 pass thte word along.
2avid Eisenhower and Julie Nixon were married yesterday
in New York. He was descrited as '"'nervcus’,

SC Right.

CAPCOM The Browns tnok Dallas apart yesterday
31 to 20. We're sort of curious, who do you like today,
Baltimore of Minnisota? OQver.

SC Baltimore.

CAPCOM How many points are you giving?

5C He's not making many points at home
with that comment.

CAPCOM Roger, understand. Oh, I've got another
score for you when you are ready to copy. Are you ready to
cupy?

SC 2tand by. Go Hahezd.

CAPCOM Roger. Navy 14, Army 21. Would you
like for we to repeat that?

ar You are very garbled, Houston, I'm
unabtz to cead. Will call you back 1n arother year.

LAPCOM Okay. We also notice the Urniversity
oi Houston lost their first home basketball game in three
and a half years last night. Iliimocis x~ed them out 97 to 84.

And some really bilg news, the State Depar:ment announced
only & few wninutes ago that the Pueblo crew will be released
at 9 PH tonight.

SsC Sounds good. Cutboard calcula:zions
_ndicate that Apollo 8 at 25 nours is 104 G000 miles from
isme .

CAPCOM Yes, youx prop board shcws a similiar
iumbex .

SC Mighty rnice view from here.

CAPCOM We're showing about 104 800 miles, and
we're guessing avother 8 ro 10 hours on your battery charge.

sC Ckay.

CAPCOM Frank, say again about the view. You
were blocked I think.

5C This is a mightyv nice view we have down
there ‘oday. A littie bit more than a half earth. Looks
like Africa and :bhe Red Sea is wvisiblie, we're not quite
sure as thers isg quite a bit of cloud cover. Butr =ven

through the hazey windeows it's mighty nice.
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CAPCOM How are your windows? Do you bhave a
couple jeft that are real clear?
SC The rendezvous windows are good. The

others are all about the same as they were when we last:
reported. 1 and 5 have a slight haze and a little fog cn
the inside.

SC Roger, understand.

PAO And at 25 hours 16 minutes intc the
fiight - ocps, here goes some mcre. We'll cut back.

CAPCOM Roger, just as a matter of curiosity

fory Bill, would you say a few words about the heaters for
the cryo tanks, and also for the famns. We notice that the
heaters are doinrg their thing normally cycling on and off,
and as time goes by this cycle rate increases indicating

a little bit of stratification in the tanks, and then when
we've been burning the fans cn every 4 hours for a couple
»f minutres this stirs things up and the heaters been
tytling on and off again more slowly so while - until
acain a little bit of stratification cccurs and the cycling
“vcome slightly more rapid. This of course normal, we
just pointed it out as a curiosity to you. Over.

SC Roger. I haven't really been foliowing
1t that close. But one thing I have noticed is when you
turn the fans on you get a glitch in the quantity, which
might covcespond to a glitch in AC. Maybe the next time
wg’'1ll Yook at the AC volts and see what happers.

T U0 Qur experts say that's not the reason
the the gilicch., They say their =ztratification shakes out
the cagacitants (garbled)

SC I knew they would have some big deal
nnswer for me.

CAPCOSH {carbled)

S¢ I'11 buy that. Roger.

CAPCOM Any other information you want us to
s¢nd up to you?

SC No, we're going to zap with the high
z32in here shortly.

CAPCOM Okay.

PAC And at 25 hours 18 minutes into the
f#iight that apparently wraps up a very communicative period
for this early Sunday morning. In the meanwhile the Control
“anter humecrists are busy, of course, trying to come up
with music appropriate under the occasion. Ore title
suggested is '"Shine On Harvest Earth'". I don't know

how frnr that wi1ll get. At 25 hours 19 minutes into the
flighce .nls is Apollo Control.

END OF TAPE
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PAG And this is Apollc Control Houston at
25 hours, 41 minutes into the flight. Our velocity is down
to 5162 feet per second. We are 106 270 miles from home, and
here is some conversation recorded in the last 20 minute time
block.

SC Houston, Apollo 8, how do you read on the
high gate?

CAPCOM Reading you loud and clear Bill, how
shmut me?

sc I'm reading you loud and clear. 1 ought

to go ahead and dump this. You might want to listen to it
in real time, to evaluate the voice.

CAPCCM Okay, we will do that, as soon as we can.

SC Give me a call when you are ready.

CAPCOM Do you want to dump it by your command,
or would you like us command the dump, over.

SC Oh, you can go ahead and ccmmand whenever
you are ready.

CAPCOM Okay, we are starting now, thank you.

scC I've already rewound.

CAPCOM Roger.

SC Roger, I've already rewouund. There {is
:nly about 5 minutes worth on the tape in Houston.

CAPCOM Roger, understand. You promised me you
would walt - days before you started doing this Bill,

scC It has been a long trip.

CaPClH Apollo 8, Houston.

50 Go ahead Houston.

CAPCOM Roger, Bill, I've got your dump and the
volce quality is very good. We are going to take about
20 minutes or so to get it back to Houston to play it.

SC Roger., Where are you taking it through,
Houstou?

CAPCOM It comes through Madrid and then Ascension,
111,

SC Okay.

CAPCOM Apollo 8, Houston. Apollo 8, Houston,
over. Apollo 8, Houston, over. Apollo 8, Houston, over.
sp0llo 8, this is Houston, over. Apollo 8, this is Houston,
GVEY .

SC Houston, Apollo 8, how do you read?

CAPCOM Roger, Bill we are reading you loud and
¢lear. We had an antenna problem dowp here. We had an

unexpected switch of antenna's switch, which probably caused
youry high-gain to quit. Apollo 8, Houston, over.

S¢C Go ahead Houston, Apoilo 8,

CAPCOM Roger Jim, we lost our antenna down here.
We interrupt~«< your tape dump, sO0 we are in the process of
doing some rewinding and continuing the dump, in case Bill



APOLLO 8 MISSION COMMENTARY,

12/22/68, GET 254100, CST 8:32A 91/2

CAPCOM is wondering what 1s going on with the
tape recorder.

SC Okay, no strain.

PAQ And at 25 hours, 46 minutes into the

flight, that is our status.

END OF TAPE

This 1a Apollo Control Houston.
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CAP COM Apollo Controi, Houston, you are 26 hours,
six minutes into the flight. We are 187,400 miles from home,
and our velocity 5,118 feet per second. In the past 15 or 20
minutes, we have recorded this brief conversation.

CAP COM Apollo 8, Houston, over.
5C Roger
CAP COM Roger. AT 26 houre GET we'll be switching

nar antennas back again at Madrid and you can expect the
gzvads on your com ribbon.

SC Roger. Houston, Apollo 8.
CAP COM Go ahead, Jim.
sC I noticed that you skipped the I&G

alignment for about 26 hours because we were still asleep.
Do you want to include that im here, or do you think it 1is
required?

CAP COM Roger, Jim. We think it is going to
be required prior to the next set of P23 sightings, and we're
suggesting that it be put in at 2745 rev in the flight plan.
We'll have a more complete flight plan update in here shortly.

SC Okay, fine. We'¥?e in the process of
having breakfast.

CAP COM Roger, understand.

CAP COM Apollo 8, Houston,

SC Go ahead, Houston.

CAP COM The tape dumps completed at 31, you can
zv ahead and record and in a little bit send it down.

S Roger, will do.

CAP COM And that wraps 1t up for this period.

This is Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control Houston, 26 hours,
27 minutes into the flight. We are 108 400 miles out. The
velocity now is 5080 feet per second. We have had no con-
versation with the crew the past 20 minute period. We do
have this advisory however, on the trajectory of the S-IVB.
At this particular point in the misslon, 26 and one-half hours,

-1IVB is placed by our best estimates at a point 800 miles -
it s moving on a track -~ 800 miles outboard of the spacecraft
and 1200 miles behind the spacecraft. 1'11 say again, it is
800 miles outboard of the spacecraft and 1200 miles behind,
diagonally behind the spacecraft. Both are nautical references.
The point of closest approach of the S-IVB and Apollo 8 will
be according to our ‘trajectory experts, at a point of when
the spacecraft rounds the Moon for the first time, the S-IVB
will go by - they will pass each other and they will be
spproximately 1800 nautical miles between the two of them
At a point just as the spacecraft is acquired by the Earth
witer its first around, and as its completing its first trip
around the Moon. The path of the S-IVB will be outboard of
the Moon and it will move on into its solar orbit. The
distance again, the point of closest approach is the two
mcve about the Moon, the S~IVB moving off on the Sun side
of the Moon, the spacecraft making its first pass around.
They will come within 1800 nautical miles of each other.
And chimt would occur at roughly, about 73 hours into the
fiigh®. That is based on a LOI of about 72 hours. At
26 hours, 29 minutes into the flight, this is Apollo Control
Houston.

END OF TAPE
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PAO This is Apolloc Control Houston at 26
hours 51 minutes into the flight. We are - 1'll have to
estimate, based on the wall map, 112,000 miles out. We have
had this brief conversation in the last few minutes.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston. Apollo 8 here.

CAPCOM Disregard. We were going to talk about
the high gain, but you beat us to it.

SC Okay.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAPCOM Roger, Jim. We would like to take con-

trol of the tape for a few minutes to make sure that we got
all that last dump. Over.

SC Okay, stand by one.

CAPCOM Roger.

SC You've got it.

CAPCOM Thank you, sir.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston. Go ahead.

SC All right. I just noticed that I can
hear those RTC's coming through on normal voice.

CAPCOM What does it sound like, Bill?

SC It's weak --

CAPCOM Apollo 8, Houston. Over.

sC Go ahead.

CAPCOM Roger. I have a flight plan update for
you &t your ccnvenience.

5C Ready to copy.

CAFCOM Apollo 8, Houston. Will you copy? Over.

SC Roger, ready to copy.

CAPCOM Okay, Bill. This will be on page 2 dash

22 of yuur flight plan. For the command module pilot, I've
already mentioned it to him, but at the top of the page, at
about 27, 45 actually, we would like him to do a P-52 and IMU
alignment. And then, the P-23 should be done as scheduled.
Those four stars, Procyon, Regulus, Alphard, and Spica, we
realized Alphard may not be too good a star, Regulus 1is about
3 degrees above the horizon, and Spica is at a 48-degree trun-
nion angle, so I guess what we are saying 1s if Jim has dif-
ficulty doing one set on each of those four stars, we suggest
that he omit whichever he is having difficulty and pick it up

by doing two sets on some other star that he likes. Over.
SC Roger, understand.
CAPCOM All right. In the lower right hand cor-

ner of page 222 the passive thermal control attitude should
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read pitch 224 degrees, yaw 020.

SC Roger, copy.
CAPCOM And at the next stage, at about 29 hours,
you can resume the normal flight plan. We would like to

make one addition at 2930, add a waste water dump, even
though one 1s not really required at that time. We would
like to get the dump out of the way so we can track you un-
interruptedly without any dumping, you know, as we are coming

up on midcourse correction number 3. Over.

SC Roger.

CAPCOM That's about all, Bill. You got any
questions on this?

SC No, it looks pretty good. We've been

saving up some water of our own to dump here, so that will
work out all right.

CAPCOM Very good. And don't ruin Jim's optics.
sc Right.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Roger. We would like POOACCEPT please.

We would like to send you up a P-27. It's a LM state vector,
going into the LM slot only, and we do not want you to trans-
fer it over to the CSM. Apollo 8, Houston. Did you copy?

SC Roger, you got {it.

CAPCOM Okay, we got it. We're sending you a
LM state vector and we would like you not to transfer over
te ths CSM slot.

5C Roger.

CAPCOM Thank you.

CAPCOM Apollo 8, Houston.

SC Apollo 8. Roger. Are you still planning
an MCC-2 at 28 hours? Over.

CAPCOM Stand by one, Bill, Bill, negative. That
midcourse cvorrection number 2 has been cancelled. It's mag-

nitude was less than 1 foot per second, so we decided not to
do it. Over.

SC Okay, thank you.

CAPCOM And you've got the computer again, if you
go to BLOCK.

scC Okay. --

PAO This is Apollo Control again, 109,9 -

let's make it 110,000 even - miles out. Our velocity 5028
feet per second. Our spacecraft weight now is down to 63,000
pounds, 63,023 pounds. I think in the course of that conver-
sation, you heard that we see no further need for any more
wfdcourse corrections between now and thelr journey to the
mooft. At 26 hours 57 minutes, that is our status.

END OF TAPY

94/2
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PAO This is Apollo Control Houston, 27 hours,
23 minutes into the flight. A few minutes ago, Mike Collins
had this conversation with the crew.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, go ahead.

SC Are you still computing the pericynthian
time of 6 and 9/10th.

CAPCOM Standby, we will get an update for you.

SC Okay.

CAPCOM Apollo 8, Houston, your 6 and 9/10th

pericynthian is still good plus or minus a minute and we
will get it down to (garble).

END OF TAPE
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PAO This 1is Apollo Control Houston at 27
hours 45 minutes. We are 112,000 miles out. Our velocity
is 4900 feet per second, and in the last few minutes, we
recorded some - a very brief conversation on a star update

to the crew. Here is that conversation.
CAPCOM Apollo 8, Houston,
SC Roger. This is Apollo 8.
CAPCOM Okay, Bill. We just got your readout

o0 your voice tape and we will be back with you on it shortly.
Gver,
sScC Okay. Houston, I'm going to be doing
my alignment at this time. I'm in a good position for
viewing the stars.

END OF TAPE

96/1
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PAO This is Apollo Control Houston, 28 hours,
8 minutes into the flight. It has been quiet during this
most recent period, we have not heard from the crew. Our
present distance, 113 000 nautical miles from Earth, our
velocity 4909 feet per second. This is Apollo Control Houston.

END OF TAPE
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PAO This 1s Apollo Control Houston, 28 hours

29 minutes into the flight. I want to clear up a velocity
reading. Apparently I gave a reading earlier which either

was *in error, or 1 read it wrong. Our present feet per second
is 4875. 1 say again 4 8 7 5, and our altitude is 114,000
nautical miles. Within the last hour in a private conversation
we have learned that there is some -- a little nausea aboard.
#rank Borman repcrted an upset stomach, but Chuck Berry tells
me it is getting better. That i1s all we know about it right

now. Here is some tape conversation just recorded.

CAPCOM Apollo 8, this 1is Houston with voice
check. Over.

SC Houston, Apollo 8. Read you loud and
clear now. How us??

CAPCOM Oh; good! Reading you loud and clear,
123 455 4 32 1. Am I cutting in and out still? Over.

SC Nope. All the numbers are coming up
nicely.

CAPCOM Ckay. Thank you, Jim.

CAPCOM Apollo 8, Houston. We are going to switch
antennas at 2820. Stand by for our blitz.

SC Roger Houston. And we will start passing
thermal control, and we are maneuvering toc P-23.

CAPCOM Roger, understand, maneuvering to P-23,
I vnderstand.

5C Houston, Apollo 8.

CAPCOM Apollo 8, Houston, go.

SC Roger. You copy 100 bit rate now for this
P-237

CAPCOM Negative, Bill. We are getting low bit
rate now.

sC If you go high bit rate we will not bother
recording it.

CAPCOM Roger. We just went to high bit rate.

PAO This 1s Apollo Control again. 1 say

again on the nausea, Frank Borman reported an upset stomach.
He has taken some medication, and he is apparently feeling
better. He so reported to Dr. Berry. Bill Anders reported
that he was not feeling his best. We don't know whether

it is scme sort of virus or just what, but I am sure that
Chuck Berry will have more for us at the Change of Shift
Briefing today. 1 say again the situation was reported to

us within the last hour in a private voice tape down, that
Frank Borman was reporting some stomach upset and not feeling
pavrticularly well, From strictly a layman's point of view

it sounded l7%: the symptoms of the Asian Flu, but I am not
going to atrzempt to diagnose it. At the same time Bill
Anders was reported not feeling not completely himself either.
but no overt signs of a cold or flu. Jim Lovell on the other
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PAO ... within -- since the original communication
an hour ago, the crew has reported that they are generally
feeling better. At 28 hours 32 minutes into the flight,
this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston at
28 hours 55 minutes into the flight. Apparently our earlier
report regarding velocity is still causing a great deal of
consternation in the Press realm, so we will go through it
one more time. Through error on our part or on the part of
a chart, we apparently reported a discrepancy in the velocit
We want to correct that error. The present velocity we read
on our Space Digital Chart 1is 4833.3 feet per second, and
it 1s getting smaller as 1s proper. It will continue to get
smaller until the spacecraft reaches the lunar sphere of
influence which is about 60 000 miles from now. At that pcint
the spacecraft will slow down to approximately 3900 feet per
second; these are earth-related feet per second, at which
time it will begin to speed up slightly as it makes its
final approach to the moon. So, once more, our present vel-
ocity, in terms of feet per second, 4800 since we talked to
you just a second ago. It is now down to 4832feet per
second even, 4832. Our distance 115 629 nautical miles from
Earth. We have had no additional conversation with the crew
since our last report. This is Apollo Control Houston at

28 hours 57 minutes.

-y-c

END OF TAPE
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PAO This is Apollo Control Houston, 29 hours,
18 minutes into the flight. Our velocity, 4790 feet per second.
Our distance, 116 658 nautical milies. 1In recent minutes,

we have recorded this conversation and we have every reason
to believe that it will be a centinuing zonversation, because

we have just heard additionmal calls. Let's have the tape.

SC Houston, Apocllo 8.

CAPCOM Apollo 8, Houston, over.

CAPCOM Apollo 8, this is Housteon, over.

SC Roger, cislunar nav accomplished. We
did two sets on stars 16, two sets on 22, and one set on 21}.

CAPCOM Roger, understand P23 completed, two sets
on 16, two on 22, and one on 21.

SC Roger, it was getting a little late, so
we didn't want to start omn 26.

CAPCOM Roger; understand Jim.

SC Houston, Apcllo 8.

CAPCOM Apollo 8, Houston, go ahead.

SC Is our previous PTC attitude okay for the
next session?

CAPCOM Roger, Bill. The one that we updated
an hour or so ago, IE pitch 224, yaw 020 is a good one.

sC 22420, Roger,

CAPCOM Roger.

CAPCOM Apollo 8, Houston, we will change
antennas in about 2 minutes. You can expect a glitch in
your comm.

SC Roger.

CAPCOM Roger.

SC How are all of the systems looking down
there, Houston?

CAPCOM Apollo 38, Houston, you are looking good
here in all respect. Apollo 8, Houston, over. Apollo 8,
this is Houston, over. Apecllo 8, this is Houston, over.

PAO This is Apollo Control. We are looking

presently at the bio-med readout on Bill Anders, and it loocks
like this, a mean heartrate of, around between 68 and 69.

The highest the system has seen, in this sample period of
roughly an hour is about 88, the lowest its seen is 51. His
mean respiration rate is 10, and, let's see, that's all of
the data we have on that chart. ©No additional conversation
since we gave you those readings. At 29 hours, 21 minutes,
this 1s Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston+—-Within
the last half-hour, several members of the cre €re haye
had another conversation with the Apollo 8, re-
garding their medical situation and apparent Iy ] § much
improved. We will have this tape for you shortly, but in
general, Borman reports feeling much, much better. We'd

estimate it will be 15 minutes before we have the tape.
This 1is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston 29 hours
47 minutes. I would like to amplify a bit more on this most
recent taped conversation. Mike Collins opens it and this

was a private conversation conducted from the communication
room in this building, building 30. Collins asked the crew
for additional detail on their condition and Frank Borman
comes on the line and he describes his problems and he also
says he has had several hours of rest thils morning and is
feeling much, much better,. Jim Lovell, in the conversation,
also reveals, for the first time, that he apparently wasn't
feeling too well when they first went into orbit yesterday,
and this was the first we had learned of that. He, of course,
said that this was a momentary thing and he describes it in
very finite terms. Let's see, that covers everybody but

Bill Anders and he reports just generally feeling better and
apparently a case of the butterfly stomach or some such this
morning. Borman elaborates a bit and says he thinks he had

a 24-hour virus. He says he noted some diarrhea, an upset
stomach, and he describes some vomiting. Our head physician,
Dr. Berry, gets on the line with Borman and presses him for
additional detail, which 1is forthcoming but, in the end,
Berry feels that the situation is considerably better than
when we first learned of it, perhaps an hour or more ago.
Within perhaps 5 or 10 minutes we should have the tape, which
is now in route to our news center in building 1, on the line
for you to play, prior to our news conference, which will be
at 1:15 Houston time. Other than that, we are right on the
flight »nlan and we are still scheduled for a television pass,
beginniug at 2:06 Houston time. As we have been talking, we
hzve recorded this additional communication from Apollo 8 and
we will play it for you now.

SC Houston, Apollo 8, how do you read?

SC Houston, Apollo 8.

SC Houston, Apollo 8.

CAPCOM Roger, Apollo 8, Houston. Go ahead.

SC Roger. We are dumping some water we col-
lected here and we are ready to dump the waste water down to
25 percent. Do you concur?

CAPCOM Roger, we concur. We are standing by for
your dump.

SC All right. We've already started the
other.

CAPCOM Roger, thank you.

CAPCOM Apollo 8, Houston.

CAPCOM Apollo 8, this is Houston, over.

CAPCOM Apollo 8, this 1is Houston, over. Roger.

We are getting geared up down here to do the first of the
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comm tests. We will be doing an omnl comm test, which is
on your flight plan, listed mode 7.8 and we will let you
know when we are ready to proceed.

SC Roger.

PAO This is Apollo Controcl Houston. That
conversation concluded very briefly there a great amount of
static, but we now have the conversation in which we have
dlluded to in two earlier announcements, a rather full devel-
cpment on examination of the crew medical probelms. You
wl1ll hear first Mike Collins, the capsule communicator, he
is talking with Bill .Anders. Then he talks to Frank Borman,
then Chuck Berry, who I believe identifies himself, comes

on the line. Here is that tape now.
CAPCOM Apollo 8, this is Houston. Over.
SC Go ahead, Houston. How do you read?
CAPCOM Roger. We are reading you loud and
clear. We are on a private loop now and we would like to
get some amplifying details on your medical problems. Could
you go back to the beginning and give us a brief recap, please?
Sc Mike, this is Frank. I'm feeling a lot

better now. I think I had a case of the 24~hour flu, in-
testinal flu.

CAPCOM Roger, understand. When did you first
notice it? Or can you go back to POO and start us out at
the beginning of your problem?

sC Roger. About, I guess about 20 hours,
19 hours yestevrday.

CAPCOM Roger. Understand about 19 hours yes-
terday. We were confused by something Jim said in reference
to getting out of the suits. He said that he felt a little
bit uneasy when he first got out of the couch and started to
get out cf the sulits and that passed away and that you and
Bill had, we think, noticed similar things when you took

your suits off. - Is this so?

SC Just when you get out of the seats and
start moving around for a while.

CAPCOM Roger. Understand. We understand this
does cause nausea, in all three of you. You have all three

noticed it when you've gotten out of the suits for the first
time or any time, is that right?

SC Roger. Uneasiness, not nausea really,
but a sort of awareness of motion, like the zero g airplane.

CAPCOM Roger, understand.

CAPCOM Apollo 8, this is Houston.

SC Go ahead.

SURGEON Frank, this is Chuck. The story we got

from the taps and from Jim a while ago went like this. At
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some 16 to 11 hours ago, you hed a loose BM, you vomited
twice, you have a headache, you've had some chills, and they
thought you had fever. 1Is that firm?

ScC Everything is true, but I don't have a
fever now. I slept for a couple hours and the nausea is
gone, and controlling the loose BM. I think everything is
in good shape right now.

SURGEON Did you have a sore throat?

ScC The roof of my mouth was sore, Roger.

SURGEON And as we understand it at the mcment,

Frank, neither Bill nor Jim have anything at the present
time except some nausea. Is that right?

SC No, none of us are nauseated now. We
are all fine now.

SURGEON Okay, and you have taken the Lomatil?

SC No, no we haven't. Pardon me, yes they
have.

SURGEON They have and you have not?

SC Roger. I just woke up, Chuck. They
took them while I was asleep.

SURGEON Okay, 1 think you oughz to take one

Frank, and the Marezine will help if that nausea returns.
The Marezine will knock that -

SC Houston, we are going to start doing
this waste water dump down to 25 percent. Do you concur?

CAPCOM We don't know, Bill. 1If you can stand
by ouz, we've isclated from those experts at this time.

SURGEON Frank, did you read that you are to take

the Lomatil and the Marezine can be used if you do get
nauseated, any one of the three of you.

SC Ckay, thank you.

CAPCOM Apollo 8, Houston. We are closing this
circuit down and we will be up in our normal voice loop in
about 5 minutes and then we will get on with the water dump.

SC Roger, and you are still cutting out,
Houston.

CAPCOM Roger, understand.

PAO This is Apollo Control Houston. That
concluded the private conversation to determine the medical
status of the crew. We learned, of course, in the conver-

sation, obviously we learned about some things that were
going on yesterday, much earlier in the flight, I think the
report was 19 hours, which we had not learned until this
point. We are satisfied now that the crew, the situation is
certainly improving and certainly settled down. At 29 hours
57 minutes into the flight, we are 118,400 miles out, and

we are moving at a velocity of 4739 feet per second. This
is Apollo Control Houston.

END OF TAPE
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SC Roger, Housten. We are dumplng wastce
water now cut of these nozzle temglet,

CAPCOM Standby. Looks good Bill, 64 degrees,
over,

SC Rogexr, we 32ust got an 02 low high from
purging to wvent line on the cabtin.

CAPCOM Roger, understand.

SC How s everv-hing im Hcuston,

CAPCOM Oh, everything down here is GO, how
are you?

SC Fine, what is the news?

CAPCOM Well, did yov get the INTERSCHOLASTIC

NEWS SUMMARY we sent up to wou a coupie of hours ago, it
might have beex during your rest pericd. We gave you a

couple of football scores. One of them in particular was
Army 21, Navy !4, over,

SC 1, 2, 3, 4, 5, 6, 7, testing cut. I
got that one.

CAPCOM Good, the Cowbrcys were destroyed by

the Cleveland Browns yesterday. The Pueblo crew is expected
to be released. And I now hear our air to ground has got
alot of background roise, standby, we are going toc go through
thece comm test modes on tape 223 of the flight plan, over.

SC Roger.
CAPCOM Apollo 8, Heoustwn, would you go S-band
OFF switch to dewn voice backup, over,
sC Down voice backup, Roger and out.
SC Houston, be advised that it lcoks like
your twin bars are clipping your voice during vour transmission.
CAPCOM Roger, understand. Are we still experiencing
this intermittert conditior that was there a few minutes ago?
SC Not always, btu:t cften in the beginning
and in the end of vour ¢trensmission.
CAPCOM Roger, understand. I'11 give it a little
extra time.
CAPCOM ‘Apolloc 8, Houston, over. Apcllo 8, Houston,

could vou try %o find us a better CMNI antenna, over.
Apollo 8, Houston, we are unable ¢o read you on this OMNI
antenna, over. Apclilo 8, inis 1is Houston, over. Apollo 8,
Houston, we understand you':re are copying uvs. While we

are trying to reestablish ccntact witnh you, would you put
your optics switch to 0. We show ycu are drifting off in
trunion and request that you zero your cptics. Apollo 8,
Houston, we copy your optics 0, and how are you reading us
now, over.

CAPCOM Apocllo &, Houston, we are dewn to 25 per-
cent on vour wasgte water dump and ready tc terminate, over.
Apollo §, this is Houstecn,; owver. Roger. Our nexXt ccmm test

is arranging all of the test. I have four switches I would
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CAPCOM like you to throw, which will cause you
to lose voice communications for approximately 3 minutes, over.
CAPCOM Alright, the first one is S-band normal

mode voice OFF, the second S-band normal mode PCM OFF, the
third S-band normal mode ranging switch to RANGING, and forth
the S-band ox tape switch OFF, over.

ERD OF TAPE
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PAO This is Apollo Control at 31 hours 5 min-
utes into the mission. We are standing by at this time to
receive the first television transmission from the spacecraft.
Now there is a certa gnt ol uncertainty just as to when
that signal will be received at the station at Goldstone and
transmitted to Houston. Now the spacecraft
at the present time is in a slow roll as part of the passive
thermal control program to maintain temperatures, and as
soon as the high-gain antenna 1is in the proper position we
expect to begin getting pictures. We will stand by and pick
up the picture as soon as we have any solid video lock on
them. At this time our estimate is that it will be about
one minute before we pick up our TV transmission. When we
begin this television transmission the spacecraft will be at
a range from Earth of about 120 623 nautical miles. We will
be traveling at a velocity of about 4668 feet per second.

We are still standing by to receive the first indications
that a picture 1is about to come through. We now estimate
about 15 more seconds. As I said before there could be some
variation in that depending on the position of the high-gain
antenna. We have gotten a call from the crew we will pick
that up and then stand by for pictures. That sounded like
Bill Anders putting in a call to the Control Center here.

We still do not have pictures. We will continue to monitor.
We are getting a good signal through from Goldstone, but

we still have not received any video from from the spacecraft.
Now we will continue to monitor and also to monitor the audio
loop for any conversations from the crew,

sC Houston, Apollo 8. How do you read?

CAPCOM Apollo 8. Loud and clear and standing
by.

SC Say again.

CAPCOM We read you loud and clear and we are
standing by.

sC Okay. Are you receiving television
now?

CAPCOM Apollo 8, Houston. We just got it.

5C You are getting it?

CAPCOM Apollo 8, we have a good picture.

SC W rolling her. Okay, we are rolling
around to a good view of the Earth, and as soon as we get to
the good view of the Earth we will stop and let you look out

the window at the scene we see. Jim Lovell is down in the
Lower Equipment Bay preparing lunch. Bill is holding the

camera fcr us here for us both. Bill is going to take the
camera down in the Lower Equipment Bay with Jim,.
CAPCOM Roger. Okay, We are getting a prety

good picture, but if you would move it a little slower --
every time you move it around it breaks up on the scan
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SC We got you. This 1s known as preparing

lunch and doing P-23 at the same time.
—— CAPCOM You have everybody standing on their

heads down here.

sSC How so0? You have it turned upside down?
you got the wrong rest band.

capcom Well we all have our problems.

SC How is the picture now, Houston?

CAPCOM They are really good.

sC Okay, now we are coming up on the view

that we really want you to see. That's the view of the
Earth., 1If you will break for just a minute, Bill is going
to put on the large lens, So we will be right back with you.
CAPCOM Okay, thank you.
PAO And we momentarily lose our picture
while this lens change is in progress. We will stand by
for that shot of Earth.

SC Houston, we are now showing you a view
of the Earth through the telephoto lens.

CAPCOM Okay. We are not receiving a picture
of it now.

SC How about now?

CAPCOM Okay. We don't have a picture yet.

SC Are you seeing anything at all, Houston?

CAPCOM Okay, Apollo 8, we don't have a picture
yet.

SC All right, we will put the other lens
back on, and we will show you through that.

CAPCOM Apollo 8, how about standing by that for

just a minute. We will check our ground link. Apollo 8,
we have a picture now.

SC Okay. Let's try the other lens again
then.

CAPCOM Okay, thank you.

5C Do you have a picture now?

CAPCOM That's negative. Apollo 8, belay that.

SC Okay, do you have anything Houston? We
have it on the Earth.

CAPCOM We are having no showing.

sC Okay. Stand by. Okay. How about now,
Houston?

CAPCOM Still no showing.

CAPCOM You don't have a lens cover on there
do you?

SC No, we checked that as a matter of fact.
Anything?

CAPCOM Still no showing.
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SC How about now?

CAPCOM Still no showing. There is a picture.
We have a picture -- okay it is a little difficult to see
what we have.

sC That is the Earth, but 1t is not the
telephoto lens, unfortunately it 1s just an inside lens.

CAPCOM Okay, it is coming in as a real bright
blub on the screen. It is hard to tell what we are locking
at.

SC You are looking through some haze on the

windows too, unfortunately. And the Earth is very bright
besides.

CAPCOM Okay, we got the Earth in about the
center of the screen and a little bit low. It looked like
there were some objects that moved across it -~- the screen
at the same time. Do you have any comment on those?

SC That is some of the water -- ice. It is
coming off the vent nozzle.

CAPCOM Roger.

SC How does it look now?

CAPCOM Still the same thing it is -- the target

is extremely bright and it is very difficult to make out
what we are looking at.

SC It is unfortunate that we do not have
-- we can't make the other lens work here. I don't what the
problem is.

CAPCOM Okay, Apollo 8 would you verify that
the ALC is on?

SC We have tried it both ways.,

CAPCOM Oh, okay, thank you. What we are getting
now is a good picture.

SC Say again.

CAPCOM Okay, that is a real good picture. That

is the best one that we have had. How about just going
ahead and just leaving your pictures inside until we can
think some more of what we can do to adjust for that light?
SC Roger. Jim what are you doing here?
Jim is fixing dessert. He is fixing up a bag of chocolate
pudding. You can see it kind of floating by. Bill is coming
up from the Lower Equipment Bay. It is unfortunate that
this telephoto lens doesn't work. Show them the lens that
is the culprit. This lens doesn't seem to be working right
I can't understand why we're not ... problem of light
transmission through it, This transmission is coming to you
approximately half way between the Moon and the Earth. We
have been 31 hours and about 20 minutes into the flight.
We have about less than 40 hours to go to the Moon. You can
see that Bill has his toothbrush here. He has been brushing
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sC REGULARLY. He 1s demonstrating how
things float around in zero g. It looks like he plays for
the Astros the way he tries to catch that thing. I certainly
wish that we could show you the Earth. It is a beautiful,
beautiful view with predominately blue background and just
huge covers of white clouds particularly one very strong
vortex up near the terminator. It is very, very beautiful.
Perhaps we will get some assistance from the people on the
ground and be able to determine why this other lens is not
transmitting properly. Houston, did you get any light at

all coming through that telephoto lens? ‘cggww
CAPCOM Apollo 8, we were getting what you were 'L?ﬁ"'
showing us on your normal lens. I don't think we got any- M

thing on the telephoto. We are working on it now. One of # ﬁwﬁﬁww
the problems seems to be that it is a low light level lens . &~
we're afraid that you might bu¥nm it out pointipng it at some-
thing to bright.
’ SC Well, the Earth 1is very, very bright.
There is nothing in the lens you can burn out the camera
still seems to be working. We can give you a luminous reading
on the Earth right now if you 1like.

CAPCOM Frank, how about a couple of words on
your health to the wide world.

SC Well we are all in very good shape. Jim
is busy working preparing lunch. Bill is playing cameraman
right now, and I am about to take a light reading on the
Earth. We all feel fine. It was a very exciting ride on
that big Saturn, but it worked perfectly., We are looking
forward, of course, now, for the day after tomorrow when we
will be just 60 miles away from the Moon.

CAPCOM Good. You all look great on Candid
TV.

SC Okay. I just got a ready on the Earth,
Houstomn. It is 320. The Earth is showing 320 lumens now.
You get a closeup of Jim Lovell, Bill, and let everyone see
he has all ready outdistanced us in the beard race. Jim has
got quite a beard going all ready.

LOVELL Happy Birthday, Mother.

SC Okay. Jim is going to take a shot of

us from the Lower Equipment Bay, and then we have to get back
to our passive thermal control in the bar-b-que mode so that
we don't get cne side of the spacecraft too hot for too long

a time. So we will be signing off here, and we wilil be looking
forward tc seeing you all again shortly,

CAPCOM Roger.

SC Good by from Apollo 8.

CAPCOM Thank you.

PAO We have had our picture cut off now after

that television transmission. Total duration of some 20 minutes
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very
some
very
also
very
into

PAO During that TV transmission we got some
enthusiastic comments from the crew on the view from
120 000 miles from Earth. Borman described the Earth
beautiful looking blue, covered with white clouds. He
reported that all three crewmen at this point are in
good shape and all feel fine. At 31 hours 24 minutes
the mission this is Apollo Control.

END OF TAPE
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APCOM This is Apollo Control, Houston. at
31 hours-39 minutes into the mission. At the present time,
we have completed the shift change at Mission Control. Our
Flight Director Milton Windler has relieved Clifford 7
esworth and our capsule communicator is astronaut
en relatively quiet period in the
“TTT‘HT‘ETEET>it is a sleep period for Commander Frank Borman,
and we do not have any significant activities listed for
the other two crewmen until some 33 hours 30 minutes into
the mission. Just about, two more hours before any signif-
icant crew activities are scheduled in the flight plan.
On hand is an accumulated tape of conversations that occurred
prior to the press conference and during the change of
shift press conference. We'll play that back for you now,
and then pick up with whatever conversation is going on
with the crew. at the time.

CAPCOM Apollo 8, Houston, request S-band
normal mode ranging to OFF, and S-band normal mode PCM
to PCM. I say again, S-band normal mode ranging OFF,

S-band normal mode PCM to PCM.

5C Apollo 8 to Houston, will stand by
in this configuration for a moment.

CAPCOM -Apollo 8, Houston, three communications
switch positions good. S-band (garble) to down voice back-
up. S-band normal mode PCM pm off. Telemetry input
PCM pm high. I say again S-band tape to down voice
backup. S-band normal mode PCM to OFF. Telemetry input
PCM to high. Reading you weak, but clear now Bill.

ScC (Too low to be understood) Apollo 8,
Houston.

CAPCOM Apollo 8 Houston, Go ahead.

SC (Too low to be understood)

CAPCOM Apollo 8, Houston. Unable to copy.

After about 1 minute of this configuration, we're going
to return to normal voice and at that time we should be
able to hear you better.

SC Roger. What telemetry is the (garble)
going through right now?

CAPCOM Roger. We are in mode 7-10 in the
comm test modes in tape 223.

CAPCOM Apollo 8, Houston. Free switch

positions. Telemetry input PCM switch to LOW, S-band
normal mode voice to VOICE, S-band normal mode PCM to
PCM. I say again Telemetry input PCM switch to LOW,
S-band normal mode voice to VOICE, S-band normal mode PCM
- to PCM. Over.

CAPCOM Reading you very weak.

SC Reading you loud and clear., Houston.

CAPCOM Apollo 8, Houston. Requesting S-band
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CAPCOM normal mode ranging to RANGING. I say
again. ©S-band normal mode ranging to RANGING. Over.

CAPCOM Apollo 8, Houston. Requesting S-band
normal mode ranging to RANGING. Over.

CAPCOM Apollo 8, Houston. Over,

SC “ Houston, Apollo 8. How do you read?

CAPCOM Beautiful, Frank. I'm reading you loud
and clear. How me? '

CAPCOM Apollo 8, Houston. How do you read?
Over.

CAPCOM Apollo 8, this is Houston. Over.

CAPCOM Apollo 8, this is Houston. Over.

§C Go ahead, Houston. Apollo 8.

CAPCOM Roger. Reading you loud and clear. How
me ?

SC You're loud and clear, Michael,

CAPCOM Okay. We're still looking for the S-band
normal mode ranging to RANGING,.

SC I guess we didn't hear that one. Going
to RANGING.

CAPCOM Roger.

sc We're in RANGING now.

CAPCOM Thank you.

SC Houston, Apolloc 8. What size antenna
are you going to now?

CAPCOM Apollo 8, Houston. We're working to
extension a 30-footer. Over.

sC Okay. Our signal strength for our AGC
is pretty low up here.

CAPCOM Roger. I understand.

CAPCOM Apollo 8, Houston. Requesting S-band

off state to OFF., This should put us back in the normal
configuration. Over. :

CAPCOM Apollo 8, Houston. Over.
SC Go ahead, Houston. Apollo 8.
CAPCOM Okay. S-band off state to OFF. That

returns us to normal for configuration and we need a couple
of items from you. First, the PMC and LMC status report
(including PIV readings on all three crewmembers) and we'd
like to know did you chlorinate the water after your last
meal. Over.

SC No, we haven't chlorinated the water,
yet and we'll get the other for you.

CAPCOM Roger. Thank you.

sC Houston, do you show a FM - Houston,
Apollo 8. Do you show the FM on now?

CAPCOM Stand by and we'll check it, Bill.

SC Because our S-band off state has been

OFF for possibly - we don't have control of it.
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CAPCOM Apollo 8, Houston. We've switched and
all the communications switch functions are operating normally
Bill.

sC Okay, Mike, thank you.

SC Mike, the PRD readings for the CDR are
4 - that's .04, for the CMP is .64, and for the LMP is .25.

CAPCOM Good. I copy .04, .64, .25, Thank you.

SC Rog.

CAPCOM Go ahead, Apollo 8.

sC Oh, hi, Gene, how are you doing?

CAPCOM Roger. Fine. Over.

SC Is this Jerry.

CAPCOM This is him.

SC Listen, we show a TV count up here -
let's see - 31 20?

CAPCOM Affirmative.

SC We're about in the right position to
try it again, and we wondered if you wanted us to take a
trial run to see if it will work. Or do you just want to

wait and try it when they're supposed to go on the air with
ie? .

CAPCOM Okay. Stand by a minute.

SC Houston, Apollo 8. Over.

CAPCOM Go ahead, Apollo 8.

SC Roger. Could you ask the GNC to give
us an update on our prop quantity, please?

CAPCOM Wilco. You're going to the RCS.

SC Roger.

sC If you'll get Jimmy kind of slow, I'll
plot it.

CAPCOM All right, we'll come in, now.

CAPCOM Apollo 8, Houston.

SC Go ahead. This is Apollo 8.

CAPCOM Okay. 1In reference the early TV, we're

loosing the high gain antenna now, and it looks like the
only way we would have gotten the early TV pass in anyhow,
was to send 1t to remote and try to look at it there. So
we're going to scrub that idea. We'll just pick up with
the signal TV. The (garble) remaining are the high-gain
dependent type, and we'll put those off until the TV session
is completed, and we'll work on the fuel propellant curve
for you now.

SC Thank you.

CAPCOM Apollo 8, Houston. Okay, Apollo 8,
What we're going to do on the TV is to go ahead and let you
crank it up as soon as we get back on the high gain antenna,
and it looks like - my guess 1is that this will be about
31:07, and we'll just use this to - while we have the coverage
there. 1 have an update to your TLI plus 35 test. Now we
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CAPCOM have to correct the (garble) on there.
So when you get that out let me know and I'll read it to
you.

SC Roger.

CAPCOM Okay. On the TLI plus 35 pass the update
I want to give you is the last three lines in the block.

END OF TAPE.
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SC Go ahead.

CAPCOM Okay. TLI plus 35 PAD the update 1
want to give you is the last 3 lines in the block. The EMS
range to go 13084 35985 0984217, over.

SC Understand, reading 13084 35985 0984217.
CAPCOM That is affirmative,
CAPCOM Apollo 8, Houston. We are about to have

a hand over to Goldstone, and our down link will be through
then. I don't know 1f you will notice any difference in our
uplink or not. Apollo 8, Houston. Apollo 8, Houston.

SC Go ahead Houston, you are loud and clear.

CAPCOM Okay. We have switched sites over to
Goldstone now. I don't know if you can tell any difference
in our uplink. Okay, you have cleared up quite a bit. It
sounds a lot better to us.

SC Okay.

CAPCOM Apollo 8, Houston.

sC Go ahead Houston, Apollo 8.

CAPCOM Okay. I have some RCS quantity data
for you. We are all set up to receive the TV whenever you
get high~gain looking at us,

SC Okay. Let me get turned around here.
Go ahead with the quads propellant quantities please.

CAPCOM Okay, Apollo 8. alpha minus 225 pounds
74 percent bravo 240 .

5C Slower please.

CAPCOM Roger. I will repeat. alpha 225

74 percent, bravo 240 pounds 79 percent, charlie 236 -~

78 percent, delta 238 - 79 percent, I would like to remind
you on the TV that we need narrow beam width when you get
up in high gain. Over.

SC Roger. Understand. Houston, how do
you read Apollc B?

CAPCOM Loud and clear, Apollo 8.

SC Okay. Thank you.

CAPCOM Apollo 8, Houston. Okay, I have a

few items for you here I would like to clear up and then
leave you alone for a while. The first thing is we would
like for you to confirm that your spot meter had an ASA
gsetting of 100.

SC That is confirmed.

CAPCOM Okay. Thank you. That was one of the
first questions that came to mind., we are ready for a trial
fan cycle at any time. Use your normal procedures.

SC Okay.

CAPCOM All right. You can anticipate a fuel
cell purge at 35 hours. We ought to be through with battery
A charging somewhere after 34 hours. Looks like you will



APOLLO 8 MISSION COMMENTARY, 12/22/68, GET 314900 CST 2:40p 106/2

CAPCOM have just about a full battery there.
We will give you a call on the exact time to cut it off.
We would like to get some confirmation from you on the
chlorine procedures. Did you get some in last night or not?
Just a quick summary of how much sleep you got on Lovell and
Anders?

ScC Okay. We got the chlorine in and the
water has been chlorinated and just a minute I will check
with them on their sleep.

CAPCOM I am sorry I didn't copy that sleep.

SC Say again, Ken.

CAPCOM I am sorry I didn't copy your last, Frank.

SC I was asking you to say - say what you said.
Jim had about 4 hours sleep, and Bill had about 3 hours sleep.

CAPCOM Okay. Thank you very much.

SC We feel pretty good today. We would like

to see in looking over the flight plan, perhaps we ought to
put the rest periods a little bit shorter and more frequent.
It seems it might work out better. We got all out of kilter
on it yesterday. We are sort of trying to get back in a
normal cycle.

CAPCOM Okay. We will look into that. ,
SC You all are doing good work. Keep it up.
CAPCOM Okay. Thank you. Looks like the only

other thing we have left over is a COMM check and if we can
work that in without interrupting your present schedule we
would like to.

SC Okay. Right now we are stopping for a
break, but we will go ahead and do that. What does it
involve?

CAPCOM Okay. We will need the high-gain antenna,
and there should be no comm loss during this mode.
SC Okay, Ken. I think we are going to

lose the high gain here shortly. Why don't we pick it up
next time it comes around?

CAPCOM Real fine.

SC Remember, the most important part of the
trip occurs in two days when we start back. So you all get
better rested too.

CAPCOM Will do that. )

CAPCOM Affirmative, Apollo 8.

PAO That brings us up to date with the

communications with the spacecraft at present. At this time
it is quiet. We have had no further communications with the
crew. We expect that it will remain quiet for the next

hour or two. At the present time, Apollo 8 is at an altitude
of 123 768 nautical miles, and our current velocity reading
here at Mission Control is 4568 feet per second. I believe
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PAO this is in conflict with a figure given
earlier on the velocity in our previous announcement. I re-
call is being reported at about 4400 feet per second, I
would like to point that the spacecraft is continuing to
decelerate and the reference to 4400 feet per second in a
previous announcement would be incorrect. The current read-
as 1 said 4568 feet per second on the velocity. At 31 hours
57 minutes into the mission this 1s Apollo Control.

END OF TAPE
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ScC Good by from Apollo 8
CAPCOM Thank you.
SC I hope we can get that other lens
fixed. Or some reading on 1it.
CAPCOM Roger. We are going to work on that one.

The one that is sensitive to light is lens that you were
just using. You want to be careful agbout pointing that at

some bright object.
sC Roger. We are starting PPC again. I

believe that lens hasn't been used for quite awhile, Ken.

END OF TAPE
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PAO This is Apollo Control at 32 hours 14 minutes
into the flight now. Apollo 8 is currently at an altitude of
124 506 nautical miles, traveling at a speed of 40 546 feet
per second. And we are in touch with the spacecraft at this
time. We'll pick up communication and follow it along as it
develops.

SC Communication check.

CAPCOM _ Okay, standing by. Apollo 8, Houston.
Apollo 8, Houston.

SC Go ahead Houston, Apollo 8.

CAPCOM Okay Apollo 8, looks like we're going to

have to put this com test off because of some tracking require-
ments. We can do it in about an hour 1if this will not interfere
with your present operations too much. It'll take maybe 15 to
20 minutes, and it will involve some conversation on the part

of the people onboard the spacecraft. So if that's going to
interfere with your sleeping and all, why go ahead and we'll
defer to that and we'll pick these requirements up some other

time. Heh, I've got a score here, looks like Baltimore 21 to
nothing.

SC Who were they playing?

CAPCOM How about Minnesota.

SC That's from that other league. How did
last year's Army - Navy game come out?

PAO This 1is Apollo Control, we don't appear to

have anymore conversation developing with the spacecraft. Check
with the Flight Dynamics Officer down here in Mission Control
Center indicate that the spacecraft will continue to decelerate
until about 55 hours 38 minutes ground elapse time. At that
point our estimate 1s that it ‘will come into the Moon's sphere
of influence or perhaps more accurately the Moon's gravitional
attraction will become the dominant force acting on the space-
craft, and the spacecraft will begin to accelerate again. At
this point it's altitude will be about 176 thousand nautical
miles. It will be about 30 thousand nautical miles from the
Moon. At 32 hours 20 minutes into the flight this is Apollo
Control.

END OF TAPE
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PAO This is Apollo Control at 32 hour 48 min-
utes. Now we're in communication with the spacecraft at this
time, and we'll bring you up to date with a tape recording
on the earlier part of the conversation and then pick it up
live.

CAPCOM Go ahead, Apollo 8.

SC Roger. We've turned up all the cryos.
Could you give me your quantities, please?

CAPCOM Okay. Stand by.

SC We advised the CMP,

CAPCOM Okay. And our guys down here are watching

high gain antenna pointing program, so anytime you're not using
the DUSKY fan in alpha, they'd like to watch it for a couple

of cycles, so 1f you would leave that noun 51 on the display

it will help a lot down here.

sc Okay. Why don't you give us react angles
and we'll try that for the next time.

CAPCOM Okay.

CAPCOM Apollo 8, are you ready to copy from
ground quantities?

SC I'm ready. How about 02 first.

CAPCOM Okay. 02 tank 1, I show 88.1 percent.

SC Okay. Could you give it to me in pounds,
please?

CAPCOM Okay. You'll have to stand by while we
convert that.

sC That's okay, Gene, go ahead, I'l1l take
the percent.

CAPCOM Okay. We will try and get the pounds for
you, tco, though. Tank 1 oxygen 88.1.

SC What time 1s that for?

CAPCOM This is present.

SC 32:30, okay.

CAPCOM Okay, I've got 32:25. And 02 - okay,
02 tank 1, 88.1, 02 tenk 2, 87.37,

ScC Is that .37 or .367?

CAPCOM .37.

sC Roger, got {it.

CAPCOM H2 tanmk 1, 75. niner 7. Tank 2, 78.06.
Over.

SC Okay, thank you very much. It looks good.

CAPCOM Okay, thank you.

END OF TAPE.



APOLLO 8 MISSION COMMENTARY, 12/22/68, GET 324500, CST 3:40 110/1

PAO This is Apollo Control at 40 rather 32 hours
45 minutes. At the present time the spacecraft is at an
altitude of 125 723 nautical miles, traveling at a speed now
of 459 feet per second. We've been in coversation with the
crew for the last couple of minutes. At the present time
lunar module pilot, Bill Anders and command module pilot Jim
Lovell are attempting to get a little bit of sleep. Anders
requested a few moments ago that he be given a go ahead to
take a Seconal tablet. This is one of the short acting sleeping
pills carried aboard the spacecraft. And the medics have
given him the go ahead to take the Seconal tablet. We'll
play back that tape for you now and then stand by for further
conversation with the crew.

SC Go ahead, Houston, Apollo 8.

CAPCOM Okay, just a couple of things I need from
you. I would like to get a battery C voltage. I would like
to check a battery manifold pressure.

SC Battery C 37 volts,

CAPCOM Understand 37 volts on battery C, is that
affirm?

SC 37.

CAPCOM Okay, thank you. And if you can give the
battery manifold pressure, like to read that one.

SC Point 6 volts.

CAPCOM All right understand point 6 volts. The

angle you asked for on the high-gain antenna are pitch minus
45, and yaw 90.

SC Okay, this is Apollo 8, I'm just going to
go to high~gain antenna, we're about ready to pick you up
on the beam that works on react.

CAPCOM Okay, and I have a scanning telescope
tar visibility item for you to pick up when you're ready to copy
that.

g

sc Roger, we'll get that on high-gain when
we get back to you.
CAPCOM Okay, thank you.
sC We'll come back on high gain.
CAPCOM Roger.
SC That's not fair, we're there already.
CAPCOM That's pretty good acrovision.
SC You guys are reading the disky. Go ahead Houston.
CAPCOM Okay, Apollo 8, believe we ought to try

that one again next time. And the scanning telescope star
visibility is scheduled for a 34 10 in the flight plan. And
it'1ll be star number 31. The angles are roll 184.7, pitch
23.4, yaw 14.3, shaft and trunion zero, over.

SC Star 31, roll 184.7, pitch 23.4, yaw 14.3,
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and start at shaft and trunion at zero.

CAPCOM
SC
CAPCOM
sSC
CAPCOM
SC

the hay.
CAPCOM
SC
CAPCOM
SC

to data.
CAPCOM
sC
CAPCOM
sC
CAPCOM
SC
CAPCOM

That's affirm, and that's copy star 31.
That's roger, 31.

Okay, thank you.

Houston, Apollo 8.

Go ahead.

LMP woqld like to take a Seconal and hit

Okay, that's a go.

Okay, thank you.

Telemetry data to data.

Normal mode voice to voice; telemetry data

Okay, uptelemetry command to normal.
Normal.

High-gain antenna track auto,

Roger, on auto.

High-gain antenna beam width to narrow.
Beam width narrow.

Okay, this will be our base line data

check. This will be a full uplink voice with ranging and

fold down 1link.

EXND OF TAPE
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PAO This is Apollo Control at 33 hours
13 minutes. At the present time we are involved in a series
of communications checks with the spacecraft., We will pick
that up for you at the beginning and continue to monitor
live.

CAPCOM Apollo 8, Houston. We are going to have
to belay the COMM check again.

SC Houston, Apollo 8. How do you read?

CAPCOM Apollo 8, Houston. You call?

SC Roger. We lost you for a while there.
Are you reading us there now?

CAPCOM Loud and clear now.

SC Okay. Thank you, so are we.

CAPCOM Okay, Apollo 8, do you want to try that
AUTO REACT 33 plus 24 looks like a good time and the angles
are the same. And the late ball scores are 24 to 14 --

SC (Inaudible)

CAPCOM All right.

SC Say again.

CAPCOM I say a late ball score here 1is --

SC Do you have the ball scores?

CAPCOM 24 to 1l4.

SC Baltimore over Vikings?

CAPCOM Affirm.

scC Houston, Apollo 8.

CAPCOM Go ahead, Apollo 8.

sC We have reached the scan limit on the
high gain, what do you want us to do about it now?

CAPCOM Apollo 8, what we would like to do with

these angles is set it in AUTO REACT over on panel 2, and
it is under the tracking for the high-gain antenna, and it
will -- the lower position will say REACT. On the position
dials we would like to set pitch to minus 45 and the yaw to
90.

SC Pitch minus 45, yaw 90.
CAPCOM Okay. Stand by 1,
ScC Roger. We could leave it in REACT if

you want to use the high gain to keep from waking us up
every rev.

" CAPCOM Apollo 8, Houston. I think we may have
gotten off on a tangent. These are pitch and yaw angles
that we called up to you for the high-gain antenna were
in responce to“Bill's request to know what position we could
put on there for a -~ for the AUTO REACT position. We can
straight -- still reamins if we don't want to be on an omni
antenna at the same time. We are in the AUTO REACT position
we should be in one or the other. So, you can use that

111/1

information if you want to try it out. Otherwise the procedure

he has been using all along will be just fine. Over,.
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CAPCOM Apollo 8, Houston. I am transmitting
in the blind right now. Our downlink isn't working, so --
PAO This is Apollo Control at 33 hours

17 minutes. At the present time the spacecraft is at amn
altitude of 126 969 nautical miles from Earth traveling at
a speed of 4471 feet per second. We have no further
communication with the crew at this time. We will take
circuit down and stand by to come up again when next we are
in touch with the spacecraft. This is Apollo Control at

33 hours 18 minutes.

END OF TAPE
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PAC This is Apollo Control at 33 hours
38 minutes. Spacecraft, at this time, is 128,179 nautical
miles from Earth and our velocity is 4434 feet per second.
We're still involved from time to time with the communica-
tions checks with the spacecraft. One of those is in progress
at this time and we'll pick up the beginning and continue to
follow along.

5C Houston, do you read Apollo 87

CAP COM Right, Apollo 8. Read you weak but clear
now.

SC Roger, Thank you.

CAP COM Okay, looks like we had a ground problem
there.

SC Roger.

CAP COM Apollo B8, Houston.

SC Go ahead.

CAP COM Okay, looks like we're at a good attitude
to try this high gain antenna on the COM check one more time.
I believe you're still on an omni. 1Is that correct?

SC Roger.

CAP COM Okay, if we could try the high gain and

maybe we can get started on this COM check. 1I'd also like to
verify that you've got the LMP and the CMP trying to get some
sleep here and we could use an oral temp from you too.

sC All right, my temperature is 97.5.

CAP COM Okay, thank you.

SC That's what it was this morning when I
felt badly.

CAP COM All right, thank you.

S5C Do you want me to go to omni now, Ken?

CAP COM I'd like for you to go to high gain.

SC High gain?

CAP COM Yes sir.

SC High gain.

SC This is Apollo 8 on high gain.

CAP COM Rog. You're kind of weak now but we're
taking a look at it.

SC Houston, Apollo 8 on high gain.

CAP COM Okay, I'm reading you loud with just a
little background noise. '

CAP COM Apollo 8, Houston. We're not getting a
good lock. Wonder if we could try making sure that we're in
AUTO on the tracks and that we're now beam width?

5C Stand by. How's that, Houston?

CAP COM Okay. That works real good.

CAP COM Apollo 8, this is Houston. What we're

doing right now is sending dateline data and we'll be in the
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SC . + «» mode for another couple of minutes
and then we'll be moving out to a conditional..

CAP COM Apollo 8, Houston. How do you read?

CAP COM Apollo 8, Houston.

SC Houston, Apollo 8, read you five by.

CAP COM Okay, we are receiving some ground
problems and we're reading you weak but clear. We're ready
to start into our test. We're going to be changing our

mode so you'll probably hear a burst of noise as we make the
change. This will be a noise that sounds like an S-band
armlock. However, your AEC leader will lock out. This 1is
due to the modulation of the uplink. There will be about

2 minutes and during this time, you will hear one burst of
noise.

CAP COM Apollo 8, Houston. Voice check. Over.

CAP COM Apollo 8, Houston. Ready to check.

CAP COM Apollo 8, Houston.

CAP COM Apollo 8, Houston.

SC Go ahead, Houston.

CAP COM Apollo 8, this is Houston. Do you read?

scC That's affirmative.

CAP COM Okay, thank you. Were you reading all
along? This is the first time we've heard you call back.

SC Houston, we're reading you but we're
trying to hold the noise down so we can get some sleep.

CAP COM We'll be through with this in just a
minute, I think. .

sc Roger. I will answer you but I'll try
to do it quietly.

CAP COM Okay, Bill.

CAP COM Okay, Apollo 8, next portion of the test
is like we did yesterday. We'll be changing the uplink mode
to uplink command and ranging with no upvoice. We'll be in
this mode for approximately 2 and 1/2 minutes and send two
test messages. During this time, we will not have uplink.

We are goling into this mode at time 33:48:30 and we'll be
back in this configuration at 33:50:00. Over.

END OF TAPE
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CAPCOM At time 33 48 30, and we'll be back 1in
this configuration at 33 50, over.

CAPCOM Apollo 8, Houston, are you clear?

SC Clear Houston.

CAPCOM Okay, fine. How about telemetry input
PCM switch to low please?

SC You're in low, Houston.

CAPCOM Roger. Apollo 8, we've completed third

test; we're going into the final test now. PCM switch to
high please. Apollo 8, Houston, we're going to switch uplink
to the upvoice backup for about 2 minutes, and may take a

few seconds to link the transition. And we'll be back up at
33 56 in our normal mode to place the uptelemetry data switch
to upvoice backup at this time, over.

SC Roger,

CAPCOM Apollo 8, Houston on backup voice.

SC Loud and clear, Houston.

CAPCOM Okay, fine, thank you. Apollo 8, we're

still back up to telemetry data switch to data. Apollo 8,
Houston. Apollo 8, Houston. Stand by, guess we've got
85 foot site voice back now, the noise went away. Apollo 8,
Houston.

SC Go ahead, Houston.

END OF TAPE
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SC Go ahead, Houston.
.CAPCOM Okay. Apollo 8 that completes our COMM
test. Thanks for your cooperation. I have a change here

to a map sighting that will come up 3420. We want to change
your star a little bit there. Are you ready to copy?

SC Ready to copy.

CAPCOM Okay Apollo 8. We would like to change
and have sighting as follows: we would like to use star 26,
that 1is 2 6, we would like to make it Earth~-near horizon
for 2 sets, 2 sets. Then we would like to take star 16
Earth far horizon 1 set. If star 26 near Earth horizon is
not possible, star 16 Earth far horizom 1 set, and star 22
Earth far horizon, 1 set. Over.

SC Roger, Houston. Be advised the CMP is
asleep and whatever you better put those off for awhile.
CAPCOM Okay. Stand by. Apollo 8. We can put

this off. What we will probably need from you is some kind
of an estimate of when you think somebody will be available
to work on it, and we are working on how much lead time we
need now.

SC Stand by 1. Houston, why don't you figure
the CMP will sleep another couple of hours, then the LMP
and then the CDR up to about 43 hours. OQOver.

CAPCOM Okay.

sC Then we will start off with the CMP again
in about 44,

CAPCOM Apollo 8, Houston.

5C Go ahead, Houston.

CAPCOM Okay. We can put off this map sighting.

It was scheduled apparently for 420. We can put it off.
judging from your comments about sleeping, we would like to
get to it as soon as we can. Right now our plams are to
sight at 2 hours. We will do the P-52 by sighting it back
to the same thing since it is associated with the P-23.

30 1f that is a convenient time for you why we will plan

on that.

sC We are doing the P-52 now. Do you want
us to continue?

CAPCOM Well, as far as we are concerned that
isn't going to help us any. We will have to do it over again
anyhow.

sC Okay. What time did you want to do 1it?

CAPCOM Well, if you think that Jim is going

to be up in a couple of hours why that will fly us two
hours to 3620.

SC Okay. We will go ahead an make another
one there and pick 1t up there.

CAPCOM Okay. That will be real fine. Thank you.
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sC What we are going to try to do is get
back on the sleep cycle to those sleep periods just prior
to LOI by taking shorter cycles for each man.
"~ CAPCOM Real fine.

END OF TAPE
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PAO This is Apollo Control at 34 hours
10 minutes. As you heard in that conversation with
commander Frank Borman we will be rescheduling part of the
flight plan activity in order to allow Jim Lovell to continue
sleeping. That 1is the mid~course activity scheduled to
occur between 34 and 35 hours in the flight plan. Current
plans are to move that back about 2 hours. Do it after
Lovell has had a chance to get some rest. Borman also advised
that following Lovell's sleep period, Anders would attempt
to get a few hours of rest, That he himself would try and
get some rest. At 34 hours 11 minutes into the flight this
is Apollo Control.

END OF TAPE
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PAO This is Apollo Control at 34 hours 23 min-
utes. And the past few minutes we've been in conversation
with the spacecraft. Frank Borman and Lunar Module Pilot
B1i1ll Anders and Bill advised that he was preparing to join
Jim Lovell in getting a little bit of sleep, and Frank Borman
advised that when one of the two wakes up a little later on,
he'll try and get a few hours of rest, also. We'll play back
the tape with that conversation and then continue to follow
on any conversation 1live.

sC Houston, Apollo 8.

CAPCOM Apollo 8, go ahead.

sC How about giving us some react angles
and we'll stay in react.

CAPCOM Say it again please,

SC Okay. Give us some react angles,

CAPCOM Wilco. :

SC Say 1t again.

CAPCOM Apollo 8, Houston. I hadn't said any-

thing at that time. We're digging some angles out for you
now. In reference to your earlier question about the sleep
cycle juggling et cetera, we agree with your comment. We
would like to get back- on the flight plan as far as the sleep
cycles and so forth are concerned by the time we get into
lunar orbit. So we'd like for you to use your own judgment
about the most efficient way to accommodate the sleep cycles
and proportion it up among yourselves. We would like to have
you keep us informed about who's doing what and what your
plans are. We have the 1P23 that we slipped 2 hours. We'd
like to get the other one in. We can also adjust the time
for the other P23 if it's going to conflict - I guess that's
two more P23's. We can adjust the time for those if you'll
let us know what your forecast 1is for when Jim will be avail-
able to take some sightings. So the big message is that we'd
like to work around whatever your desires are. If you'll let
us know, we'll pick some stars and some angles and have them
ready for you. )

SC Okay, Houston. The CMP will be up at
36:36 hours. The LMP is going to sleep now, and he'll sleep
through until 40 and then I'll stagger that in and try to go
to sleep around 30 to 37 so that by the time we get to day 3
we'll all be back on the same direct sleep cycle,

CAPCOM Okay, real fine. Thank you.

CAPCOM Apollo 8, Houston. React angles look
like minus 45 in Pitch, plus 90 in Yaw, and 34 23 for the
time.

SC Roger. Copy. This is good users react
because it keeps the caution warning from going on.
CAPCOM Rog. I understand that. Are you leaving

the high-gain antenna on after it swings over to the recut
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CAPCOM position?

SC Do you have any reason for us to use the
high gain antenna?

SC Do you think we need that, really, very
much?

CAPCOM Stand by.

sC Why can we just not use the high gain

sutenna for awhile? Getting high bit rate on the omni's
Okay, let's tell them then that we'll just not worry about
the omni for awhile. (Garble)

sC Houston, this is the LMP. Before 1 hit
the sack, could you give me a rundown on our systems the way
you see them?

CAPCOM Okay, we'll put that together for you
and we were just talking about the redundant ECS components
check and we were going to put that off until everybody's had
a chance to get some sleep. Trying to keep these men from
going to the left hand couch.

sC Oh, that would be nice. I sent Lovell
onto the couch, though. I've got one man sleeping under the
left couch here -~ right couch and one man sleeping on our
right couch.

CAPCOM Okay. I understand you've got one under
and one on the right couch.

sC Roger, that's affirmed.

CAPCOM Okay, and in reference to the omni versus

the high gain, 1t looks like we can live with the omni antennas
here for several more hours, if you would like to delete the
use of the high gain.

sC Okay. Good doing Houston.

CAPCOM Okay before you pitch your eyeballs there, we'd
like to terminate the battery charge.

sC I knew you guys would get me.

CAPCOM Got you.

SC Okay the battery charge is terminated at
37.3 volts.

CAPCOM Okay, thank you.

sC Standing by for your systems
status.

CAPCOM Okay, we'll pulling that together now.

sC How are the PU valve and SPS 9/10ths
loocking?

CAPCOM Okay, I'11 test that.

SC We just had (garble) I understand.

SC Systems look okay, Houston?

CAPCOM Okay, Apollo 8. All the systems look
real fine. You'wve got an RCS quad update on the quantity,
so you have that information. The SPS oxidizer feed line

temperature and the fuel temperature are both at 73 degrees.
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CAPCOM The cryo profile is running right on the
line. Battery A - our calculation have 39,63 amp hours,
Battery B, 37.94, and Battery Charlie, 38.46. The comm
continues to be running ahead of predictions in quality and

circuit margins. Everything else looks like it's real fine.

SC Rog. Do you expect to have a low bit rate
voice on the PMC of the omni's at Lunar distances?

CAPCOM That's negative on PMC of the omni's.
Not looking forward to very much improvement.

scC Roger. We need about a 30-foot dish
I figure, for that.

SC On the spacecraft.

CAPCOM It runs up the fuel required for PPC,
though, Bill.

SC Rog.

PAO This is Apollo Contrel, There are no

further communications with the spacecraft at this point,

so we'll take the circuit down and stand by. At the present
time, Apollo 8 is at an altitude of 130 368 nautical miles,
and velocity 1is 4370 feet per second. This 1is Apollo Control
at 34 hours 33 minutes into the mission.

END OF TAPE
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PAO This is Apollo Control at Houston at 34 hours

57 minutes into the flight of Apollo 8. Here in Mission Control
Center, Flight Director Milton Windler has just held what he
termed a midshift briefing bringing all the flight controllers
here in the center up to date on the lastest developments as
they stand in respect to the overall performance of the space-~
craft and the status of the crew. In general, Flight Director
Windler noted that the crew feels much better and they have
been advised to set their on pace as you probably heard in the
air-to-ground commentary between the ground and the crew.
Lovell is currently sleeping, and he went to sleep at about

34 hours and plans to sleep through until about 36 hours g.e.t.
Bill Anders went to sleep about 20 minutes later, and we

expect that he will be sleeping till about 40 hours ground
elapse time. Frank Borman advised that he would like to try

to get some sleep at about 37 hours ground elapse time about

2 hours from now. And we expect that he will probably sleep

4 or 5 hours. All of the spacecraft systems look good at this
time. We've also got a preliminary evaluation of the onboard
TV performance this afternoon. And perhaps an explanation

n the problems the crew experienced with the telephoto lens.
+he feeling at this time is that perhaps the automatic 1light
control device on the camera was in effect fooled by the
bright disk of the Earth in the dark background overcompensating
and washing out the picture. We're running some tests to
determine if this information was in fact was the case and

it maybe possible to correct this on future TV transmission
with the use of proper filters. We do have a bit of brief
communication with the spacecraft, with Frank Borman, and
we'll play that back for you now and then stand by for any

live conversations that develop in the meantime.

CAPCOM Apollo 8, Houston.
SC Go ahead, Houston, Apollo 8.
CAPCOM Okay, I know you're trying to be quiet

so I'1ll just read up some information to you. One of the
things that we just turned up that might give you some confidence,
you lose oxygen cryo tank now, You have 80 pounds remaining
now at CMSM sub. The limiting factor on single tank operation
right now is the hydrogen tank which has a positive margin at
CMSM sub, assuming our standard profile gives about 143 hours.
So it looks like you over the hill on those, Notice that your
flying in the rate 2 position for your B mags which is fine.
Only make sure that you still were maintaining a PTC attitude.
Looks like your pretty close to it.

SC Roger, we are flying PTC, and I was wondering
why it was going out of the deadband, now I know, thank you.
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CAPCOM Okay, thank you. -
SC That's what happens when you let Anders

fly. He's asleep so he can't defend himself. S
CAPCOM Roger, but we've got it on tape though. N
SC Good. They're both conked out, how about

just filling me in on some news, and I1'1l1l keep quiet just to
give me some words on what's going on in the world.

CAPCOM Okay, give me a few minutes to collect
some data, and we'll do that.

SC Houston, Apollo 8, how do you read?

CAPCOM Loud and clear, Apollo 8. Hadn't forgotten
you just -

PAO This is Apollo Control, we'll continue

to stand by for any conversation with Frank Borman aboard
the spacecraft. In the meantime, we would also like to perhaps
clarify some figures we gave earlier concerning the point at
which the spacecraft comes under the dominant influence of the
Moon gravity and begins accelerating toward the Moon. Now that
figure we gave you was a time of ground elapse time of 55 hours
38 minutes. At that point the spacecraft velocity, this is
nertial velocity, the - with respect to the Earth - is about
2261 feet per second. And this occurs at an attitude from the
Earth of 176 271 nautical miles. At this point, the point at
which the spacecraft passes into the lunar sphere of influence,
gravitional influence, here in Mission Control Center will shift
our reference point for measuring spacecraft velocity and will
no longer be measuring it with respect to the earth, but will
begin measuring it with respect to the Moon. At this point
55 hours 38 minutes ground elapse time, the Earth reference
velocity will be 3261 feet per second, and by comparison in
reference to the moon it will be 3980 feet per second. To give
you some indication of what continues to happen to the velocity
then as we progress toward the Moon, the speed of the spacecraft
with respect to the Earth will reach a minimum point some
65 hours into the flight when we're about 11 000 nautical miles
above the Moon. At this point, the velocity will be 3 083 feet
per second with respect to the Earth; with respect to the Moon,
and this will be the figure that we'll be using in Mission Control
Center, the velocity at that point 65 hours into the flight or
11 000 nautical miles from the Moon, the spacecraft velocity is
projected to be about 4353 feet per second, 4350, and it will
accelerate rapidly from that point for the next 4 hours until
we reach the point of lunar orbit insertion. That nominaly is
set to occur at this time at about 69 hours 11 minutes. And
for that 4 hour period of time, the velocity will increase
from 4350 feet per second to about 8420 feet per second. And
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then as we go into orbit about the Moon, that will reduce the
velocity by slightly under 3000 feet per second taking it down

to about 5300 feet per second. Coming back again the gsame thing
will apply in reverse. We'll follow the spacecraft velocity

with respect to the Moon until the Earth becomes the dominant
force, gravitational force acting upon the spacecraft. And then
at that point we will transfer back to an Earth reference system.
At the present time Apollo 8 1s at an altitude of 131 843 nautical
miies, and we're traveling at a velocity of 4327 feet per second.
At 35 hours 5 minutes into the flight, this is Apollo Control.

END OF TAPE
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PAO This is Apollo Control Houston at
35 hours 22 minutes into the flight. At the present time
Apollo 8 is 132 542 nautical miles from Earth, and our
velocity is 4307 feet per second. At this time here in
Mission Control Center we are working on a minor communications
problems. We seem to have trouble getting the communications
from the Control Center to Hawaii. _We are reading the
spacecraft loud and clear. ©No problem with communication
across the 132 000 some odd miles between the spacecraft
and Earth. The problem appears to be between Houston and
Hawaii. Hawaii has been in touch with Frank Borman on the
spacecraft and advised him that we are working on the
problem at the present time and that we, as I said, do read
the spacecraft loud and clear here in Houston. we are in the
process at this time of switching to some of the back up
routes that we have and checking those out., we expect to
have communications restored shortly. This problem first
appeared at about 35 hours 10 minutes ground elapsed time.
As 1 say we do expect to have it resolved shortly., We will
continue to stand by and monitor and we will come back up
after we have reestablished communications.

END OF TAPE
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SC
CAP COM

Houston, Apollo 8, are you reading?
Loud and clear, Apollo 8. I'm going to

have a maneuver pad and -

SC
CAP COM
CAP COM
SC

hoew do you read?

CAP COM
sC
CAP COM

lost our uplink.
loud and: clear.

SC

how do you read?

CAP COM

Houston, Apollo 8, are you reading?

1 read you loud and clear, Apollo 8.
Apollo 8, Houston.

Houston, Apollo 8, Houston, Apollo 8,

Apollo 8, loud and clear.
Hello Houston, Apollo 8, go ahead.
Apollo 8, Houston. I'm afraid we've

I'm transmitting in the blind. Read you

Houston, Apollo 8. Houston, Apollo 8,

Apollo 8, Houston, read you loud and

clear. We may have some uplink problems. Transmitting in
the blind, at this time. Over

CAP COM

Apollo 8, Houston.

HAW
you read?

sC

CAP COM
RHow me?

sC

CAP COM

sC
read?

CA? COM
clear.

SC
read?

END OF TAPE

Apollo 8, Houston. Apollo 8, Houston.
Hawail Network GOSS Conference, how do

Houston, how do you read Apollo 8?7
Apollo 8, I read you loud and clear.

Houston, Apollo 8, How do you read?
Apollo 8, Houston, over,.

Go ahead, Hawaiil, Apolloc 8, how do you
Apollo 8, Houston., Read you loud and

Okay, thank you, Hawaii. How do you

12/22/68,GET 352800,CST 6:20P,119/1
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PAO This 1s Apollo Control in Houston at
35 hours 37 minutes. We have reestablished our communications
from the ground up to the spacecraft directly from Houston,
and preliminary assessment one the problems is that it originated
at the Goddard Space Flight Center where all of communications
are routed through on route to Houston. Apparently we blew
a fuse at Goddard and our communications circuit between
Goddard and Hawaii was down. We were able to receive the
spacecraft communications loud and clear here in Houston,
and we were able to relay information through the station
at Hawaii through the maintenance and operations people
at Hawaii to the spacecraft. The 1link between Houston and
Hawali was restored after about 20 minutes and we're now
in conversation with the spacecraft. We'll pick up that
conversation for you and then follow it as it occurs.

CAPCOM Apollo 8, Houston.

SC Go ahead Houston, Apollo 8.

CAPCOM Okay, we got back together again.
You're loud and clear. We've been reading you, We have a

problem down here on the ground getting our signal from MCC
at remote site.

sSC Roger. I understand.

CAPCOM Apollo 8, Houston. I've got a ball score
for you. It was Oakland 41-Kansas City 6. That was the final
score. It was 41 to 6 Oakland. We're trying to get some
news releases over here for you. I suspect we're going to
find that the staged TV show was probably the biggest news
‘of tne day.

5C Say, that's the greatest. I1'm sorry
that the TV vamps broke down.
CAPCOM Well, we're working on that some more,

I'm not sure that the whole thing is lost yet. It appears

that our problem is one where the light intensory which is sensed
by our light meter in thereis picking up an average field

which is much larger than the Earth, and so it's something

of a great deal of deep space environment which is dark and

we're suspicious of this is probably opening up the lens aperture
as wide as it will go, and then when you point the camera

at the Earth while the Earth is only filling about 3 degrees

of cone angle, whereas lens takes in 9. So it looks like

you're probably just saturating the tube. Now we're

pondering around now with some -

SC We just lost you again, Houston.

CAPCOM Say again.

SC I just lost your last transmission, you
weren't clear (garble)

CAPCOM Okay. Did you get any of my comments
about the TV, tco.

SC Rog. I got them.

CAPCOM Okay. What I - what we've got in mind
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here is that we are looking at some of the lenses you have
onboard for cameras, and we are going to see if one of them
can possibly be used to attenuate some of this light so that
you will be able to take one of these pictures. We are run-
ning some tests now, and we will let you know about those.

I also have a maneuver PAD that I need to read up to you
whenever it 18 convenient.

SC Let me get a pencil, it will be fine
right now.

CAPCOM Okay.

sC Go ahead Houston.

CAPCOM Okay. The first one I will give you is

a TLI plus 44 maneuver PAD. I will start reading down the
left hand column. TLI plus 44, SPS G&N 62970 minus 162
plus 129046560431 plus 00197 plus all zeros, plus 60701180
133001 November alpha plus 002036070170460451121375349

far sight star is Earth down 037 right 22 plus 1068 minus
1650012856361180982717. The PDC alignment stars the primary
star is Sirius, secondary Rigel 010 294 320 no ullage

path return P~-37 Delta-V 87 50. This goes to the Indian
Ocean and requires a high-speed procedure. That is minus
Mike Alpha and that will refer to your check 1list page
November Charlie 1. Over.

sC Okay. How do you read us?
CAPCOM Loud and clear.
SC TLI plus 44 SPS G&N 62970 minus 162

plus 129046560431 plus 00197 plus all zeros plus 60701180
133005 wlus 20203 plus 6070170460451121375349 Earth
down 037 right 2.2 plus 1068 minus 16512856361180982717
Sirius and Regil . Hello Houston, How do you read now?
CAPCOM Loud and clear
SC Sirius and Rigel 010 294 320 no ullage
path return P~37 Delta~V 87 50, 1Indian Ocean

END OF TAPE
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sC Houston, ktow <0 you read now?
CAP COM Loud and -lear.
SC Sirius and Rigel, 010 294 320, no

ullage. Past return P-37 delta ¢ 8750. Indian Ocean
minus 70, check 1list in state 1.

CAPCOM That's affirmative, Apollo 8. And I
have a flyby path for you also.

SC Go ahead.

CAPCOM Okay, in this flyby path is an update to

onz that we gave you yesterday so you might want to note that
this is the second one. And it will be a flyby SPS G&N.
62970 minus 162 plus 129, 060 59, 4807 plus 00966 plus 00552
minus 02079, Roll, pitch, and yaw are all zeros. November
Alpha, perigee height plus 00202 02358 022 02281 030407 317
013 up 047 right 39 plus 1418 minus 16505, 12904, 36160,
1462912, Primary star Sirius, secondary Rigel, 136 310 340,
No ullage. Requires realignment to preferred REFSMMAT.

This burn will raise perilune to 550 miles. Over,

SC Okay, Houston. The second flyby SPS G&N.
Are you with me?

CAPCOM Yes sir.

sC 62970 minus 162 plus 129 06059 4807 plus

05966 plus 00552 minus 02079. Next three are all zeros.

NA plus 00202 02358 022 02281 03 0407 317 013 up 04.7 right
3.9 plus 1418 minus 16505 plus 12904 plus 36160 1462912,
Sirius, Rigel, 136 310 340. No ullage. Requires realighment
to prefervred REFSMATT. Peri lifted to 550 miles.

CAPCOM That's correct, Apollo 8.

sC Thank you.

SC Houston, Apollo 8.

CAPCOM Go ahead, Apollo 8.

SC Okay. The CMP is now up so I will
proceed with the 52 option and turnm on the cislunar navigation

CAPCOM Okay, thank you. We'll start looking
for some star data.

sC For the low bit rate.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston, Apollo 8.

CAPCOM Okay, when you pick up your activities,

I have a preferred alignment here that I want you to be in
when you do your P-52 and I'll have about four items to
change on your timelines so 1if you'll give me a call when
vou're ready for it.

sc We're ready right now. We were doing
the P-52. You want to hold off and go to a particular
alignment, is that right?
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CAPCOM Affirmative.
sc All right, I'm ready.
CAPCOM Okay, the attitude is pitch 23.4, roll

184.7, yaw 14.3. And the reason we're doing the alignment
in this attitude is the next thing we'll be coming up with
is the scanning telescope visibility test and that will be
70 degrees Sun and Arcturus with a shaft and trunnion of
zero. And then we can go ahead with the P-52 and then a
trunnion bias followed by P-23 with the same stars we read
to you before.

sC Okay.

SC Houston, Apollo 8. We're maneuvering
to the angles you gave us.

CAPCOM All right., Affirmative,

END OF TAPE
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PAO This is Apollo Control. We don't appear
to have anymore communications developing between the ground
and the spacecraft at this time. During that previous conversation

part of the information that was passed up to the crew from the
ground were routine updates to the backup information that is
carried onboard the spacecraft to allow the crew to return to
Earth at various points in the flight should it become necessary,
and should at that point not be able to get updated information
from the ground. This includes returns at 25 hours after, rather
35 hours after translunar injection, another point at which we
pass up this so called block data. As for 44 hours after trans-
lunar injection, and the crew has also been updated with the
information they would need if they elected not to go in orbit
around the Moon, but rather to do a flyby. This type of information
passed up routinely at certain specified periods during flight.
.At 36 hours 4 minutes into the mission, Apolloc 8 is now at an
altitude of 134 264 nautical miles from Earth, and the velocity
is 4258 feet per second.

END OF TAPE
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PAO This 1s Apollo Control, Houston, at 36 hours
23 minutes into the flight. Apollo 8 at this time is at a
distance from the Earth of 134 rather 135 042 nautical miles,
and the current velocity is 4236 feet per second. Jim Lovell
who had been asleep for what appears to have been about 2 hours

is now up, and we've heard from him aboard the spacecraft. At
the present time Lovell is involved in some midcourse navigation
using the onboard Guidance and Navigation system. We have

some - of his comments made during the past few minutes of
conversation made with the ground on tape which we'll play
back for you now, and then we'll stand by for any live
communication with the spacecraft that follows.

SC First control came there 20 seconds, 2 m,
Houston, we've reached the perfered attitude, and we're pro-
ceeding with the P52,

CAPCOM Okay, real fine, and pass up some advise
from your friendly Flight Surgeon, he says you're supposed to
take one more Ramtil.

SC Is that everybody or just me?

CAPCOM Just Frank.

ScC Houston, P52 is completed, and we're ready
for your other data.

CAPCOM Okay, understand that you've done the

P52. The next item on the flight plan should be a scanning
telescope visibility test, and this is the same one that was

one your flight plan previously at 34 hours and about 12 minutes,
and we'll be checking that 70 degrees sun Arcturus. Following
that we need to make a trunnion bias check, and then we'll go
into a P23, and I can read you those star numbers and sets

if you don't have them from the last time ‘I read them up.

sC Stand by. Houston, Apollo 8.
CAPCOM Go ahead.
SC With such good visibility, such good

communications, we'll just give you a verbal description
without using the scanning telescope right now. Your angles
for maneuvering for Arcturus were quite good. The guide on
Arcturus is better than the scanning telescope. At this sun
angle there is a shaft of light directly across the center
of the scanning telescope, and it's a band of light. It
precludes seeing a lot of stars around us, and although I
kept my eye glued to the telescope for some times, it's very
difficult to see any star patterns or anything. I couldn't
recognize that with Arcturus unless I - the objects just
drove me there. Now because I'm near zero shaft and

zero trunnion, I'm getting quite a bit of shaft movement. Every-
time the shaft moves more particles leave the optics, and
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they're just as bright as surrounding stars. And they make
appearance of stars, and you can't tell star patterns or
constellations. With this particular attitude, the shaft
excludes any indentification of constellations or individual
stars.

CAPCOM Okay, copy that. Can you tell us something
about the orientation of this band. You mentioned that last
night that you also had a band about 10 degrees wide that
ran across. Is there no orientation that we can tie that to.

SC I believe so. This band is parallel to
the M-line. And I think it has something to do with the design
of the optics where we have that shaft or the rectangular
entrance of the optics from the outside. This particular

sun angle is runs right across. Now I noticed that both the
Farth and the sun do this to the scanning telescope. 1In the
sextant, the same light band is there, although it covers the
entire sextant's field of view. However, the magnification

brings out the stars quite well, and it is possible to mark

en them. But the identification of the stars with the scanning
telescope makes it very difficult. Now the attitude that I
found the optics are best at, are the attitudes which give

the constellations Gienah Major and Orion in the scanning
telescope. At this particular attitude of the spacecraft

the band is gone; we're at a position where by the sun 1is
behind us, and I can see quite a few stars. Now yesterday

I could also after getting dark adapted see quite a few stars
around the constellation Capella which at first I couldn't.

Righi now this band includes what I can see all except
Arc:urus which of course I know we're aiming at right now.
CaAPCOM Okay, thank you very much.
sC What stars did you want to use? Did you
want to read them off.
CAPTOM Okay, first star will be 26, and we'll be
making two sats of measurements, Earth near horizon using
star 26. Then we would like to have one set on star 16, that's
16 using the Earth far horizon. It turns out that star 26

Farth near horizon is not possible, then we'd like to have
star 16 on the Earth far horizon one set, and star 22 Earth
far horizon one set, over.

SC You want star 26, Earth near horizon,
two sets; star 16, Earth far horizon, one set; and star 22,
Earth far horizon one set.

CAPCOM Okay, that's star 22 only in the event that
26 is on the Earth's near horizon is not possible, over.
SC We won't even do star 22 then unless we

can't get star 26 on the near horizon.
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CAPCOM That's affirmative.

sC Com sure is good all of a sudden, isn't
it?

CAPCOM Yes, this is outstanding.

PAO This is Apollo Control. It appears we will
have no further communication with the crew for the moment
anyway. Shortly we would expect that Frank Borman would
attempt - '

END OF TAPE
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rest. He indicated earlier that as soon
or Anders awoke that he would attempt to
of sleep. At the present time, Apollo 8
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to get a few hours
as either Lovell

get several hours
is at an altitude

of 135,442 nautical miles and our velocity is 4225 feet per
second. This is Apollo Control at 36 hours 33 minutes into

the flight.

END OF TAPE
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PAO This is Apollo Control at 36 hours
55 minutes into the flight of Apollo 8. At present time
we are in communication with the spacecraft. Jim Lovell
is the only one of the three crewmen are is awake at the
present time. Indications at this time are that both Frank
Borman and Bill Anders are resting. And here in Mission
Control Center as well as onboard the spacecraft, activities
have slowed down somewhat and it has become quite quiet
here. At the present time, Lovell has just finished a
serles of star sightings for onboard navigation. And we
are in the process of passing up some pad data to the crew,.
We will pick up with the first part of this conversation
recorded and then when we will catch up, we will continue
on live.

SC Houston. Apollo 8.

CAP COM Go ahead, Apollo 8.

sC Okay, we have completed two sets on
26 and one set on 16.

CAP COM Roger. Getting pretty speedy there.

SC Jim is getting to know the objects.

SC Are you receiving the data, Houston?

CAP COM Affirmative.

scC Okay.

CAP COM Keeping you on it.

scC That's right.

CAP COM Okay, Apolloc 8. We have looked at the

data and 1t looks good and feel like you can go back to
PTC atiitud= anytime you are ready to. And if you can -
go ahead. ,

sC What attitude did you use? The same
one?

CAP COM That's affirmative. Okay, if you can
reach over Bill there and get to panel 3.1 believe we
would like to cycle the oxygen fans. And also like to get
the biomed switch over to CMP.

SC Okay.

CAP COM If you have to bother Bill, to do that
why we can hold off on the cryo fans.

sC No, he moved. We already chased him

under the seat. Okay, now you want just the oxygen fans.
on?

CAP COM That's affirm. Turn one on for about
2 minutes and when we turn it off, then we will turn the
next one on. We don't want to turn them on simultaneously

though.
SC I know that. I mean you don't want

hydrogen though?
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CAP COM That's affirmative. Just the oxygen.
CAP COM Go ahead.
SC Ken, just to be careful, I would like

some explanation on your maneuver path, something which I'm
really not knowledgeable about, the way it was presented to
us, Jim mentioned fast return P37 Delta V of 8750, just
briefly clarify that, will you please?

CAP COM Okay, stand by.

sC Can you give us a little report on how
nur trajectory looks and the tracking is going and things
like that?

CAP COM Okay, sure will, I will put a summary
together here. o

SC The pericynthian sign

CAP COM Rog. We will get all that together
for you in just a few minutes. -

sC And we never did get the news.

CAP COM You are the news.

sC (garbled) '

SC Okay, the fans have been cycled 2 minutes
each and they are back off.

CAP COM Okay, thank you very much.

§C Houston, Apollo 8 is back in the PTC
attitude, reads MHPTZ.

CAP COM Okay, thank you. And in reference to

your aquestion about the P37 Delta V, 8750, that's the
numher that goes into option at P37 for your minimum time
return. That gives you a target for the Indian Ocean.
And in this case, we are going to have ugse the high-speed
procedures that we worked out for you to use some minus
number for the major axis.

sC Roger. Understand. I'm going to give
that a try, Ken, in a run through. I tried it yesterday.
I wasn't getting too much in the way of results., I will
'give it a try today.

CAP COM Okay. And on the - your tracking that
we have now, it still looks like the time we gave you last
night for time of pericynthian is still good, 59 plus 10
and right now your fly by earth pericythian altitude is
65.8. Looks like the midcourse number 3 18 going to be
something less than 1 foot per second. and all trajectory
parameters are still holding real fine.

sSC That's the things we like to hear. We
would like to keep those holding very much.
CAP COM Roger.
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PAO This is Apollo Control. There appears
to be no further conversation with the crew, at this time,
gso we will take the circuit down for the time being. At
the present, the mission appears to be going very well.
Right on the flight plan, in most cases, and our crewmen
reported earlier that they were feeling much better. A
short while ago, the medics advised Frank Borman to take one
additional lomitil tablet. This is a pill to reduce bowel
activity. We've heard no word from the crewmen of any
phhysical problems they're having and the feeling here on the
ground 1is that their condition is improving. We're at a
qulet period in the flight plan. Frank Borman had indicated
earlier that he planned to get some sleep beginning at about
37 hours ground elapsed time., We heard from him at the
beginning of the last transmission and deduced from that that
he had still not, at that time, gone to sleep. However, it
has been quiet now for sometime so perhaps he is getting some
rest, at this point. At the present time, Apollo 8 is
137 127 nautical miles from Earth and is traveling at a speed
cf 4178 feet per second., At 37 hours 14 minutes into the
£light, this 18 Apollo Control.

END OF TAPE
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HOUSTON Hawail, Houston GOSS Conference, How
do you read?
HAW Network voice, Standby okay.
HOUSTON Hawaii, Houston on GOSS Conference.
Hawali, Houston Network, GOSS Conference,

HAW Houston, Network, Hawaii NET 2.

HOUSTON Hawaii, Houston on GOSS Conference,
How do you read?

HAW Houston Network, Hawail.

HOUSTON Hawaii, this is Houston, am I on your
308S Conference now?

HAW I'm reading you on our NET 2 line.

HOUSTON Okay, that's good. At the present time
NET 2 is being utilized for GOSS Conference.

HOUSTON Hawaii, Houston. GOSS Net 2. Hawail,
Houston, NET 2.

HAW Houston, Hawaii, NET 2.

HOUSTON Hawaiili, take your carrler down.

HAW Roger.

HAW Hawaii, unable to come in. Carrier down.

HOUSTON Hawaii Network.

HAW Network, Hawaii.

HOUSTON Roger, Leave your carrier up.

HAW Roger, we'll have to bring it up again.

HOUSTON Okay.

HAW AOS

HOUSTON Hawaii, go for command, CSM.

HAW Roger.

HOUSTON Hawaii, do you have your NET 2 patched
in toc key to ours.

HAW Roger.

HOUSTON Okay.

HAW Hawaii, LOS, unable to find.

CAPCOM Apollo 8, Houston. Apollo 8, Houston.

CAPCOM Hawaii, this is Houston, CAP COM, over.

HAW This is CAP COM, Hawaii, over.

CAPCOM Hawaii, Houston CAP COM. I would like to
have a voice check.

HAW Roger, I read you loud and clear.

CAPCOM Okay, I'm reading you loud and clear.

I understand
affirmative?

HAW

the downlink

link,
way of copying it either,

CAPCOM

you have contact with the spacecraft.

Is that

I have uplink voilice to the spacecraft,
is too low in the mud.

Okay,

understand that you have good up-
but your downlink 18 in the mud.
is that correct?

You don't have any
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HAW That is affirmative.

CAPCOM Okay, Hawaii, we can hear Apollo 8 calling
down. Would you answer and tell them that we did copy that.

HAW Roger.

HAW Apollo 8, ... Houston reports they copied
your last.

sC Okay, Thank You.

CAP COM Apollo 8, Houston. Over.

HAW Hawaii, Houston Network, GOSS Conference.

HAW Hawaii, Houston Network, GOSS Conference.
Your NET 2

HOUSTON Houston Network, Hawaii.

HAW Roger. Did you copy the CAP COM?

HOUSTON Afirm. We copled the CAP COM.

HAW Is he keying the transmitters out there?

HOUSTON He did key it one time Network.

HAW Okay. I'm going to ask him to call the

spacecraft again and I would like for you to give me a re-
port if he does not key the transmitters.

HOUSTON Roger, Network is NET 1

HAW Your NET 2 is conference to our GOSS
conference here.

HOUSTON Roger, How about our GOSS conference loop.

HAW Your GOSS conference loop is dead.

HOUSTON Roger, we are Go for command. We were
unehle to count that before.

haw Understand.

HOUSTON We transmitted to the spacecraft as per
CAPCOM and they acknowledged our transmission.

CAPCOM Hawaii, Houston.

END OF TAPE
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PAO This is Apollo Control Houston at
37 hours 42 minutes into the flight of Apollo 8. At this
time, the spacecraft is 138,226 nautical miles from the
Earth and traveling at a speed of 4148 feet per second. It's
continued to be relatively quiet here in Mission Control and
the flight plan also shows relatively little activity onboard
the spacecraft for the crewmen. Bota Frank Borman and Bill
Anders are scheduled to be sleeping at this time. The crew
182 following the ground advice that was passed up earlier
from Mission Control Center that they pace themselves and
set their own work/sleep cycle to fit in with their own
feelings and they appear to be following that advice. We
do have some communication with the spacecraft over the past

15 or 20 minutes. We'll play that back for you now and then
stand by for any live conversation with the spacecraft.

SC Houston, Apollo 8.

CAPCOM Go ahead.

SC Roger, we're getting near - we're going
to need to dump urine overboard here. I wonder if that's
going to fire your trajectory up. Or can we go ahead and
do it?

CAPCOM No, that's okay. Something that is kind

of interesting though is that the last time you had your
water dump, they noticed a change in the trajectory tracking
at the same time and they got through correlating it; they
found some fellow that thought he knew the characteristics
of a nczzle and how much water you're dumping and his
estimates of the effect on the trajectory seemed to coincide
with the tracked results. So I guess you have to stay on

to some of those things.

scC Rog. Okay, we'll go ahead and dump 1it.

CAPCOM Okay.

SC Houston, Apollo 8.

CAPCOM Rog, go ahead.

SC You planning on using our computer any
time in the near future, I thought I1'd do a little P-37.

CAPCOM Apollo 8, Houston. You can go ahead and
run that 37 and we'll going to kind of watch that from the
ground, , too, and see how it works out. A couple of items

that are just of general interest in the trajectory world.
Looks like the uncertainity and position was about 12 miles.
Your uncertainity in velocity is about a quarter of a foot
per second. And the perigee altitude of uncertainity is
5 miles.

sC Rog. Understand. Just for information,
perhaps you read it out on the ground. I ran our perigee
altitude determination. First of all, P-21. the star
state vector :+~* we navigated with, we have plus 84.7 mile
altitude and tanen we ran out your state vector that you
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updated with us the last time. We got 64.2 and then I ran
P-30, using our state vector and got 82.6 nautical miles.
These are all plus.

CAPCOM That's good.

ScC What I'm going to attempt to do on P-37
is to input your delta V on your TMI plus 44 and use that
44 burn time. Notice that the velocity is a little high.
We might not be able to do a normal P-37 but we'll give it
a try.

SC Houston, one more question then before
I start. Did you notice on this last update PAD, this minus
MANZ 1. Was that referring to the P-37 fast return or the
nominal maneuver which you gave me?

CAPCOM Apollo 8, that's referring to the fast
return procedures.

SC Okay.

5C Houston, Apollo 8.

CAPCOM Go ahead.

SC Are you following my procedure?

CAPCOM That's affirmative.

SC Okay, this happened yesterday. too.

I'm trying to load the delta V you gave us in the maneuver

G alignment 44, 1It's in P-37, but I keep getting an operator
error everytime I try to load zeros for the termination for
the middle and cormer. Do you know what I'm doing wrong

in that position?

CAPCOM Okay, stand by.

CAPCOM Apollo 8, Houston.

SC Okay, go ahead. I can take it.
CAPCOM Okay, looks like the decimal point in

R2 under NOUN 60 is on the extreme right-hand side so the
proper load will be 06070. Over.

sC Ah, so! Okay, fine. Thank you. I'll
update my checklist. Don't know what I want to update it for,
I can't read.

END OF TAPE
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PAO This is Apollo Control Houston at
38 hours 6 minutes into the flight of Apollo 8. At the
present time the spacecraft is 139 151 nautical miles from
Earth and traveling at a speed of 4122 feet per second.
In the last few minutes we had a conversation with Jim
Lovell aboard the spacecraft. Lovell gave us another of the
periodic updates that he has been passing down on the optic
system used in conjunction with the onboard guidance and
aav.gation equipment. Lovell again noted, as he has in
the past, that he is getting a bank of light through the
field of view of his scanning telescope. This is a muliple
use device. One of the uses that the crew would make of
it is to locate and identify a particular constellation
that they would be looking at through the sextant which
is a 28 power device, giving them much greater magnification.
The sextant would be pointing at a particular star in a
constellation. The use of the scanning telescope is to
identify the constellation that the sextant star is located
in and then confirm that they are in fact on the proper
star. It has been our observation here on the ground that
the crew has been able to carry out the required sighting
maneuvers, but Lovell has on occassions remarked that there
appears to be some light scattering back into the field
of view of the scanning telescope and obscuring part of his
visibility. We will play back the tape of his comments
on that particular situation and then stand by for any
iive communication with the spacecraft.

CAPCOM Apollo 8, Houston. We are about to
hand over to another site so you may lose lock momentarilly.

sC Roger, Houston. Did you receive the
results of the P-37?

CAPCOM Sure did. Looks pretty good here.

SC I concurr.

CAPCOM Apollo 8, Houston through Honeysuckle.
the switch 1is completed.

SC You are loud and clear.

CAPCOM Roger.

SC Houston, Apollo 8.

CAPCOM Go ahead.

SC I have a comment on the optics we're
‘n PTC right now. We are passing the -- we have the roll
»f about 182 with about 226 pitch ... I can rotate the

shaft all the way around at this particular attitude. I have

kept this band of light at about 10 degrees the other side

of the M line. It varies in intensity with the shaft

posirion. However it is there with this particular attitude.
CAPCOHM Okay. Thank you. Jim we have just

been looking a' your mark with respect to accuracy and they

figure they are within a couple of thousandths of a degree



APOLLO 8 MISSION COMMENTARY, 12/22/68, GET 380600 CST 8:57p 129/2

of the theoritical optimum. The integrater seems to bear
that out.

SC Well i hope that they are enough to
get us home if we have to use them.

CAPCOM Well, I am getting a lot of confidence
in your ability to run that mystery show now.

SC Hey, Jim, we have to spend four more

days up here with him, will you take it easy. He is already
talking about going back to MIT as a professor.
CAPCOM HAHAHAHA.

END OF TAPE
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PAO This is Apollo Control Houston. At
38 hours 4] minutes into the flight of Apollo 8. We have
had no communications with the crew in the past 20 minutes
since our previous anouncement. At the present time, Apollo 8
is in an altitude of 140,600 nautical miles, traveling at a
speed of 4,083 feet per second. We continue to have a very
quiet period, both here in Mission Control Center and on the
flight plan. We have gotten a call from the spacecraft and
we will pick that up now.

CAP COM You sure do sound wide awake.

SC hello Houston. Apollo 8. How do you
read?

CAP COM Apollo 8. Houston. We read you loud

and clear. How me?

GOSS COMPASS Honeysuckle network. Goss Compass. How
do you read?

SC Houston, this is Apollo 8. How do you
read?

CAP COM Loud and clear, Apollo 8.

GOSS COMPASS Go ahead Honeysuckle, how do you read?

GOSS COMPASS Well, I would like to say hello to all
of you in Australia. How is everything down there? Pretty
good so far. Thank you.

GOSS COMPASS Honeysuckle, Houston Network, on Goss
Compass. How do you read?

HONEYSUCKLE Network, this is Honeysuckle reading at
5 5.

GOSS COMPASS Roger.

CAP COM Apollo 8. Houston. Apollo 8. Houston.
Apollo 8. Houston. Over.

PAO This is Apollo Control. We are apparently

having some problems with direct communication from Houston

to the spacecraft. We are reading them loud and clear. But
at the present time we are having to relay information through
the Honeysuckle maintenance operation personnel to the space-
craft and we are checking into the lines between here and
Honeysuckle, Australia to determine just where the problem
lays.

scC Hey, if you all start having ground
switching problems, how about having some place that has
comm come in and tell us about it. Will you please?

CAP COM Roger. Apollo 8. That's what we have
been trying to do. Some of our problem seems to be getting
‘rom here to that thing.

SC Houston. Apollo 8. How do you read?

CAP COM Apollo 8. Houston, loud and clear. How me ?
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SC Houston. Apollo 8.

CAP COM Apollo 8. Houston. Read you loud and
clear. (pause) Apollo 8. Houston.

S§C Roger. Go ahead Houston. Apollo 8.

CAP COM Roger. We read you loud and clear and

copy your remarks about having our remote site talk to you.
Some of our problem has been in going from MCC to the remote
site. We will attempt to do that any time we can.

sc That's right. I just thought you were
having problems.
CAP COM Roger.

END OF TAPE
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PAO This 1is Apollo Control. Having reestablished
two-way communication with the spacecraft, it appears that we
won't hear anymore from the crew at least for the time being.
We did hear from Frank Borman at the time that indicates that
he is no longer resting, at least is not asleep. Frank had
indicated earlier that he would attempt to get some rest
beginning in about 37 hours ground elapse time, and we heard
from here they're at about 38 hours 45 minutes into the flight.
We do not have an evaluation as to what the problem was with
the uplink. The problem appeared to lie between Houston and
the site at Honeysuckle. We were able to relay messages from
Honeysuckle to the spacecraft, but we were not able to talk
directly with the spacecraft from Houston. That problem as
we timed here began 38 hours 42 minutes, and we had calm
reestablished at about 38 hours 48 minutes about 6 minutes
after the call was first put in. At the present time Apollo 8
is at an altitude of 141 197 nautical miles, and it's velocity
is 4067 feet per second. I believe Cap Com Ken Mattingly is
preparing to put in another call to the crew. We'll stand by
briefly for that.

END OF TAPE
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PAO This is Apollo Control at Houston 39 hours
10 minutes into the flight of Apollo 8. We've had no further
communications with the crew since our previous report, and
we do have a preliminary report on the cause of our communication
problem through Honeysuckle. And it appears that the problem
was with a control monitor panel at the Honeysuckle, Australia
site. The exact nature of the problem with this pilece of
electronic equipment 1is not known at this time., It is associated
with the unified S-band system at Honeysuckle. The problem as
we sald occurred at about 38 hours 42 minutes ground elapse
time and was corrected some 6 minutes later. And it's effect
was to prevent direct communications from Houston to the
spacecraft; it did not effect communications from the spacecraft
to Houston. And we were able to relay information to the crew
through the maintenance and operation people at Homeysuckle,
At the present time here in Mission Control, we are going
through a change in shift. Flight Director Glenn Lunney and his black
team of flight controllers are coming to replace Milton Windler.
Gerald Carr will be the Astronaut Capsule Communicator replacing
Astronaut Tom Mattingly. And at the present time the shift
going off is briefing the oncoming shift on activities during
the shift that 1is concluding at this time. At the present
time Apollo 8 1is at an altitude of 141 777 nautical miles, and
the velocity continuing to drop down slowly, now down to
4352 feet per second. At 39 hours 12 minutes into the flight
this 18 Apollo Control.

END OF TAPE
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PAO This is Apollo Control, Houston, 39 hours
43 minutes 15 second now into the flight, Apollo 8. The
Apollo 8 spacecraft at the present time is at an altitude of
143 023 nautical miles; our current velocity reading 4019.1 feet
per second. As had been previously reported, we were undergoing
a change of shift briefing. We have change of shift here in-
Mission Control, I should say, we have done that. The Glenn
Lunney team of black team of controllers is now on duty.
Glenn's first action as he took over was to bring up each
member of his flight control team with an amber light, and
had them give to him a status report on how we look. And at
the present time we look very good. The spacecraft systems
all look good at this time. Our current spacecraft weight
reading is 62 970 pounds. The communications problem briefly
that developed toward the later part of the earlier shift of
flight controllers had been isolated to be in the control
monitor panel in the Honeysuckle tracking station, and was
further isolated to be a relay in that panel. We had one
brief transmission with the crew since the black team has
been aboard, and we'll play that for you now.

END OF TAPE
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PAO Apollo Control Houston. 39 hours
53 minutes. This 1is brief clarify - clarifying report on
last transmission. The conversation between the spacecraft
Apollo 8, and Capsule Communicator, Jerry Carr, can perhaps
be best identified by its brevity. Apparently it did not
get recorded on tape, only some 8 seconds in length. However
this transmission was strictly an acknowledgment of communica-
tions between the spacecraft and the ground, We thought you
should know that - that this time since it apparently did
not play with our previous anouncement. So at 39 hours
54 minutes, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston at
40 hours 11 minutes now into the flight of Apollo 8. The
Apollo 8 spacecraft is now 144 094 nautical miles in altitude.
Our currect velocity is 3991.2 feet per second. Jerry Carr,
the capsule communicator here in Mission Control, has jfust
had a rather long chatty conversation with spacecraft com-
mander Frank Borman, in which, among other things, he passed
on a bit of news and some ball scores and told Colonel
Borman of the release of the 82 crewmen from the Pueblo
today. As a matter of fact, they're still talking a bit
here and we'll pick up that conversation now.

CAPCOM Right now, on the wires, is that all
82 crewmen of the Pueblo have been returned. They walked
across the Bridge of Freedom Monday night.

SC Wonderfull

CAPCOM Said it took about 30 minutes for all

82 men to come across the bridge of no return and that's the
one separating North and South Korea. They started across
about 11:30 AM and were over by about noon and they brought
the body of the crewman that was killed, also.

CAPCOM Okay, Frank, on ball scores, did you get
the word on the Baltimore and Minnesota game today?

SC Not the final one.

CAPCOM Okay, final score was the Colts 24,
Vikings 14. That gives them the western conference so it

looks like for the NFL title, it's gonna be the Browns versus
the Colts eonn the 29th.

SC 29th?

CAPCOM Rog, slow return - you'll get it.

5C Say again.

CAPCOM Roger, come back slow return and we'll
get 1it.

SC I1'd rather come back fast and watch it
on television.

CAPCOM Atta boy.!. Let's see, for the AFL, the

big game today was Oakland and Kansas City and Oakland dumped
them 41 to 6, so it's looks the AFL title game will be the
Raiders and Jets.

SC Righto, that's hard to believe, that score.

CAPCOM Amen! Okay, in yesterday's game, I don't
know if you got the score on that. The Cleveland Browns
and the Cowboys. The Browns dumped the Cowboys 31 to 20.

SC Now hear that.

CAPCOM The other crying and bellowing. Basket-
ball scores. Houston didn't do so good this weekend. I11li-
nceis beat Houston 97 to 84. And North Carolina took the Owls.
The score was 85 to 87. We had a couple of words in the
paper, Frank .a - the Oilers. The 0Oilers voted George Web-
ster their most valuable player and - although Houston didn't
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make anybody on the Ail Offensive team this year, they put
Walt Thugs and Hovle Granger on the second team.

5C Very good.

CAPCOM But although the Oilers didn't do so
well out on the field, they did great in the box office.

Bud Adams, Don Klausterman and Wally Lemm were all - real played

1

good. By the way they wer¢ 2t rhe Cape to watch the show,

Heuston in eleven games - the Oiflers ztrracted 460,628 peo-
nie.
SC How much for your record? For them?
I don't believe...got that many in Rice Stradium.
'

CAPCOM 1 think sc. Let's see, the regular
season Attendance was about hal that, This includes all
the exhibition games. The paper szyvs theyv averaged about
40 480 for the league games.

SC Great.,

CAPCOM Well, that's atout it for now Frank.

We got some more news that they promised they would bring
over as soon it comes off the wire. The only thing of real
interests were - particularly the Pueblo release. I think
you've already been told about the - Nixon-Eisenhower wed-
ding. And about the only other thing is the weather which
is pretty clear around here. We've got high overcasts. But
it 145 cold, gond visibility, and it's beginning to feel

like winter ggain.

1

Good time for Christmas, good weather

L b F T

SRR O E Y Who hawe veou got up now, Frank?

S The “her two guys avre pretty sleepy.
They sacked out ogais . S¢ 1 am hoeiding the fort down for
a while,

Cal o My ik,

aC b oTeE Thank yoa.

CAPCOM Pranik we nad a little egg aog
over Charlie Duke’ s tonig~=-.

sC Say agein.

CAPCOM We had a jittle egg nog at Charlie
Duke's tounight. Val& Auncdars dropped by, She's looking
fine. Tel! Bill she's doing real f{ine.

SC Fine. How do yvou like shift work, Jerry?

CAPCOM It's great Frank. You've got the black
watch watching you toanight.

5C Yeah, that's what 1 figured. Yeah,
we're getting along preity good rhough now.

CAPCOM Real good. [t looks like you're ap-
P Lipe a L1500N0 wmiles.

S5C By ¥

CAPCCY e o he mode locock Frank?

SC N R
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CAPCOM Have you looked at the moon lately?

SC No. 1 saw it yesterday, but we haven't
seen it today.

CAPCOM Frank, you've probably already been
told this. But you looked great on TV today. One 1little
homey item though. In the E1 Lago area you were upstaged
by Santa Claus. He came along on a fire engine just about

the time you guys came along. So the little critters are
all outside.

SC I'1l have to get it. I wish we could
have got that one lens working. I'd like to share the
view here of the earth.

CAPCOM Frank, we've got some guys looking at
it. We might be able to find a way to make it work for you.

Hopefully, by a couple of hours before TV time tomorrow ;

we'll have an answer. Vi
SC Very good. R
CAPCOM John Smith -

END OF TAPE
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SC Very good.

CAP COM Ah, Jack Schmitt's working with it too.

SC Very good. That's typhoid Jack.

CAP COM Ha. Ha. Ha.

5C This crew is so good we don't figure
we'll have much to debrief.

CAP COM Roger. Probably the biggest part of the
debrief will be the medical part.

sc Roger. You're sure right. Oh, we're all
in fine shape.

CAP COM Real fine, Frank.

PAO Apollo Control Houston. As you heard

Colonel Frank Borman, he is up at the present time by him-
self minding the store in Apollo 8 while the other two crew
members, Jim Lovell and Bill Anders, are taking a rest per-
iod. As to condition, he described the crew as all in fine
shape acknowledging certainly that the medical debriefing
would be a significant one. As you heard, the conversation
arranged a wide gamut of subjects but I guess when you're
144,548 nautical miles away from home it is perhaps stimulat-
ing to occasionally have what would seem to be at least in

a large measure a fireside chat. So, at 40 hours 23 minutes
18 seconds into the flight of Apollo 8, this is Apollo Control
Houston.

END OF TAPE
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PAO This is Apollo Control Houston. At
41 hours 31 minutes now into the flight of Apollo 8. The
Apollo 8 spacecraft at this time is at an altitude of 147 151.4
nautical miles. It is currently traveling at a rate of
speed or velocity of 3912.4 feet per second. It's been a
period of relative quiet here in Mission Control Center.
Qur Flight Director now monitoring the command module pilot,
Jim Lovell, reports he appears to be sleeping restfully.
Meanwhile, we are looking, at the present time, at a clock
identified as the digital clock, identified as the LOS clock,
which 1s counting down to that time when we will have a loss
of signal as the spacecraft, Apollo 8, travels behind the
moon. Just prior to its lunar orbit insertion burn. Clock
reading at this time mark is 27 hours 24 minutes 39 seconds
away. Just a little more than a day away at this time.
Since our last report we have had just only one brief
conversation with the spacecraft Commander, Frank Borman.
It involved a canister change and we will play that conversa-
tion now.

SC Houston. Apollo 8. We have just
completed the canister change.

CAP COM Apollo 8., Houston. Roger. Copy.

PAO Apollo Control Houston. That as you
could see was marked by its brevity. So at 41 hours 33 min-

utes 10 seconds into the flight of Apollo 8, this is Apollo
Control.

A
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PAO This is Apollo Control Houston. 41 hours
52 minutes 35 seconds now into the flight of Apollo 8. Our
current altitude on Apollo 8 now 147 956.7 nautical miles.
Our current velocity on Apollo 8, 3892 feet per second. We'wve
had a bit of conversation with spacecraft Commander, Frank
Borman, and we will pass that along to you now.

CAP COM Apollo 8. This is Houston. We have a
~“zndover coming up in 2-1/2 minutes to Guam. Over.

sC Okay Jerry. Thank you. Hey Jerry?

CAP COM Go ahead.

ScC Somebody long-range guess what the
weather is going to be like Friday.

CAP COM Roger Frank. Apollo 8. Houston, with
a weather watch.

SC Go ahead Houston. Apollo 8.

CAP COM Roger Frank. For 7 degrees, 38 minutes

north, 155 west landing area, we are showing 2000 scattered,
12 000 broken, high over and 10. The winds from east at 12,

4-foot swells, about an 82 degree temperature. There will
be some rain showers in about 10 to 30 percent of the area
with ceilings around 2000. 1If there is - turns out to be

2 thunderstorm in the area, it will probably have a ceiling
spround 500 feet. Apollo 8, Houston. Did you copy that
weather okay?

e Roger. I said thank you. Do you read
me mow? :

CAP COGM Roger. Reading you much better. We
got iire voice coming down through Honeysuckle now.

sC Okay.

FPAO Apollce Control Houston. As you heard

spacecraft Commander, Frank Borman, did request the weather
advisory foir his time of return to earth and you certainly
can't fault the spacecraft Commander for not planning his
#ission in advance. At the present time, our communications
were uplinking from Guam and dowalinking voice data through
Honédysuckle. At 41 hours 55 minutes 46 seconds into the
flight of Apollo 8, this Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston. 42 hours
21 minutes 32 seconds into the flight of Apollo 8. At the
present time, Apollo 8 now 14 041.4 nautical miles 1in
altitude. Our - meanwhile our spacecraft velocity continuing
to slow down. Our current velocity reading 3864.7 feet per
second. Since our last anouncement, we've had only one
conversation with the Apollo 8, and we will pass that along
to you now.

CAP COM 4pollo 8. Houston.

SC Go ahead Houston. Apollo 8.

CAP COM Roger Framk. Can you cycle the H2 and
02 cryo fans now for us?

5C Roger. Will turn her now, the H2, leave
on 2 minutes.

CAP COM Roger.

SC You may need to call us now and then.
Everybody is a little drowsy.

CAP COCOM Okay Frank.

SC That completes it Jerry. All cycles are
up.

CAP COM Roger Frank.

SC Houston. Apollo 8.

CAP COM Apollo 8. Houston, Roger.

SC Did you get my message about the fans.

CAP COM Sure did Frank. Thanks.

PAG And that concludes the conversation.
A precedurai one. And at 42 hours 23 minutes 15 seconds
inte the firghi. this is Apollo Control Houston.

ExD OF TAFE
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PAO This is Apollo Control Houston. 43 hours
4 minutes and 22 seconds now into the flight of Apollo 8. The
Apollo 8 spacecraft is now past the altitude mark of 150 000
nautical miles. Our current reading here on the display is
150 634.6 nautical miles. Our velocity is shown as 3825.2
feet per second, continuing its slow down process. He've
had a conversation with spacecraft Commander, Frank Rorman,
which began at the onset with Colonel Borman, remarking about

the chilly temperature inside the spacecraft. Our current
temperature reading being 60 degrees. We will play this
conversatiocn which includes a number of aspects relative to
the mission - sort of a verbal update of the flight plan.
And we will switch to the tape now.

SC Houston. Apocllo 8.

CAP COM Apollo 8. Houston. Go. Apollo 8.
Houston. Go.

SC Roger. The cabin temperature is down

to 60 and it's getting pretty chilly in here. Have you got
any approved solutions on how to bring it up? Without stirring
up this last thermal balance we have?

CAP COM Roger. Stand by. Frank, do you have
your cabin fans on?
SC Negative.
CAP COM Roger.
SC We haven't had them on since we separated.
CAP COM Apollo 8. Houston.
SC Go ahead.
CAP COM Roger. Frank. That course number 3

looks like just a shade more than 1 foot per second, so we
don't recommend that you do 1t. That bleeds us off into a
midcourse four of only about 3 feet per second right now.
Your trajectory is looking real good. Your height at
pericynthion is 70 miles.

3C Roger. Understand.

CAP COM Roger. Roger Frank, hello a few thoughts
on what 1is coming up now. The star sightings when Jim gets
up looks right now like we've had enough of the earth/horizon
and everything looks real good. And we are ready to start
on some lunar/horizon sightings. So when Jim gets up we
will pass the flight plan update to him for a set of stars
with the moon. Also, around 48 or after the star sightings
is when we would like to see your next water dump come up.
So, if you can, 1 recommend you get a little shuteye.

SC Roger. Have you got any answer about
warming this place up a little bit?

CAP COM Roger. They are still cranking around.
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CAP COM They are talking about cabin fans. But
that sounds like sort of a noilsy proposition. Apollo 8.
Houston.

SC Go ahead.
CAP COM Apollo 8. This is Houston. I have got
two messages for you to warm up the cabin there. The first

o2 1s a one-man job, about the best way would be to one or
Ln%n cabin fans on and go full hot on the cabin heat exchanger.
It'1ll be a fairly slow process of warming up and you won't
get a whole lot of heating. Your second method would be to
adjust with mixing valve your radiator OP temperatures. This
is again a two-man job and you have to be pretty careful.

sC Well, Frank just went to bed and Bill
isn't up yet. 1I'll put on the fans and then we will go high
on the cabin temperature and see what that does.

CAP COM Okay Jim. Remember, if you use just one
fan, cover the other.

SC Roger.

PAO Apollo Control houston. As you no doubt
surmized, Frank Borman, did take Jerry Carr's advice and
Jecided to grab some shuteye. Jim Lovell, now awake, took
the last part of that transmission. 1In our verbal update

on the flight plan, as you had heard, our next set of star
sightiangs we will use the moon horizon as a reference rather
than ths sarth. This being for program 23. Also our Flight
Dyrmeanics Cffic-r, who was closely scrutizing midcourse trade-
off-, locking over 1.1 foot per second Delta V versus some-
thing on the order of 3 feet per second is strongly inclined
*oward recommending a midcourse at 6l-hour GET mark rather
than 47 bours. 1Initial factor there, the water dump which
would occur after the 4&47-hour mark could very possibly
negate part of a very minimal midcourse anyway. The recom-
mendation that it appears very likely that the crew will go
with, with regard to the cabin temperature, is one whereby
sne of the cabin fans would be turned on and the heat ex-
crhanger put to full hot. There is some possibility that
:here would be an increase in noise level, but, this again
becomes a trade-off. At 43 hours 10 minutes 45 seconds into
the tlight of Apollo 8, continuing to monitor, this is
Apclilo Control Houston.

END OF TAPE
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PAO This 1s Apollo Control, Houston,
43 hours, 33 minutes, 8 seconds now into the flight of
Apollo 8. Apollo 8's current altitude - per hours displays
151,686.2 nautical miles. Current velocity, 3700.92 feet
per second. Capsule communicator Jerry Carr has just passed
along some flight plan update numbers with regard to the
program 23 star sightings to command module pilot Jim Lov-
ell., And we'll pick up that conversation.

SC Houston, Apollo 8.
CAPCOM Apollo 8, Houston, GO.
SC Roger. I have used just one fan. You

mentioned about covering the other one. Are you sure that's
true in this spacecraft?

CAPCOM Roger. That's affirmative.
sC I remember that's the one problemn.
CAPCOM Standby, Jim. We'll recheck on that

one. Apollo 8, Houston, did you get the word from Frank
on the star sighting plans?

sC Roger. I got off the flight plan 1if
you have an update to it now though...now.

CAPCOM Okay. Apollo 8, Houston. Apollo 8,
Houston.

SC Go ahead, Houston.

CAPCOM Roger. Are you ready for that flight
plan update?

SC Roger. Go ahead.

CAPCOM Okay. At time 4715, delete the P23

sightings you're showing there. And at 45 minutes correc-
tion 45 hours, add one additional set of sightings to each
star.

sC Okay. You said at 45 hours add one set
of sightings to each of the three stars. 1Is that correct?
CAPCOM That's affirmative. Everybody's real

pleased with the earth horizon work and as far as we're
concerned you can knock that off and just add one set to
each one of your lunar horizon stars at about 45. At
45 our time also is not hard. You can shift it as you
desire. :
SC Roger. I see things coming up now,
Jerry. We're going to get the block data around 44 and
we'll do a lima around 4430 and then we'll go into this
lunar navigation.

CAPCOM Okay, fine Jim. Then remember after
you do the sightings we'll want you to go back to the
TTC mode again. And a little curiosity, how's the water
tasting and how did you sleep?

SC Water's tasting okay, no problems. And
the sleep is getting better. We find it better to sleep
underneath the couch now. I was up here with Frank and I
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was chosen off periodically over the last several hours.
Frank's now below and Bill's below too.

CAPCOM Okay, Jim, thanks.

PAO Apollo Control, Houston. As you heard
the star sighting results have-been indeed well accepted
on the ground. So we'll have here for the first time the
lunar horizon becoming the prime reference - point for these
navigation exercises. At 43 hours, 37 minutes, 6 seconds
into the flight, this 1is Apollo Control, Houston,.

END OF TAPE
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PAO This is Apollo Control Houston at 43 hours
45 minutes 15 seconds now into the flight of Apollo 8. Our
current altitude on Apollo 8 152 125.2 nautical miles. Cur-
rent velocity reads 3788.4 feet per second. We just had an
interesting conversation with Jim Lovell who called. With
regard to seeing stars in daylight, Glynn Lunney, incidentally,
got on the line, Jerry Carr, the Capsule Communicator was out
of the room brtefly. And we thought we would pass along that
conversation now.

CAP COM Apollo 8. Houston.
SC .Go ahead Houston.
CAP COM Apollo 8. We've got a command handover

from Guam to Honeysuckle coming up in about 2 and one-half
minutes.

SC Roger. Houston. Apollo 8.

CAP COM Go ahead Apollo 8. This is Flight -
SC —-—-at this distance --

CAP COM Say again, Apollo 8.

sC -- this distance there is no problem -

there is no problem in seeing stars in the daylight at this
distance.

CAP COM Roger. Copy. Apollo 8. Flight.

SC This is eighth class.

CAP COM Jim, are you talking about out the
window or out any of the -~ telescope?

SC I am looking out the window right now.
I have the lights out in the spacecraft, the window covered
where the sun is. And then I can see the stars very well
out the left rendezvous window,.

CAP COM Okay, I guess that window 1s still pretty
good for you then.

SC That's right. It is one of the few that
is. The center window unfortunately, is all fogged over,

it looks like a coating of ice or coating of heavy fog. Bill
claims it is something else though.

CAP COM Roger. By the way, I am just getting
0JT on this Cap Com job while Jerry is out of the room.

SC Well, we all have to learn sometime.

CAP COM Yes sir.

SC You picked a midnight shift, I see.

CAP COM Yes, it is turning out to be kind of
quiet too.

SC We like it that way.

CAP COM Well, things will pick up here by

tomorrow night, I think.
SC I believe you are right.
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CAP COM We think we show cabin temperature as
70, so maybe you are warming up you.

ScC Well, we can feel it warm up. I have
both fans on and the - our gages indicate about 70.

CAP COM Okay, and I have got a real Cap Com back
now.

PAO Apollo Control Houston. Glynn Lunney's
reference of course, to tomorrow night dealt with the lunar
orbit insertion times. We are just over a day away, as a
matter of fact. Approximately an hour from this time tomorrow

would be the time that we would traverse over the back side
of the moon. At 43 hours 49 minutes into the flight of
Apollo 8, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston at 44 hours
11 minutes into the flight of Apollo 8. At this time, Apollo 8
153 100.2 - 153 100.2 nautical miles in altitude. . Qur:current
velocity reading 3764.7 feet per second. Capsule Communicator.
Jerry Carr, has just passed along a - passed along block
data information to Jim Lovell, aboard the spacecraft. These
come out as a long stream of numbers meaningful to the onboard
computer. The numbers, by the way, are not part of the ongoing
flight plan. These are for a contingency situation only. A
means of assuring proper return data for the crew should we
have a problem with the communications or lose communications.
We'll play that rather extensive tape for you now.

sC Go ahead Houston. This is Apollo 8 here.

CAP COM Apollo 8. This is Houston, with a fly by.
A PC, pericynthion plus 2 hours maneuver PAD when you are
ready to copy.

SC Roger. Ready to copy.

CAP COM Roger. Your TLI plus 44 maneuver PAD
is good - requires no update. Fly by maneuver PAD follows
SPS G&N 62954 minus 162 plus 129. Copy?

SC I am copying.

CAP COM Roger. 060 59 4808 plus 00953 plus
00578 minus 02076 000 000 000. Copy?

SC I am copying. Stand by. I am going to
switch to omniantenna.

CAP COM Roger. Standing by.

SC Okay. Go ahead.

CAP COM Roger. HA is not applicable plus 00202

02354 022 02280 03 0393 310 013 up 048 right 35 - I repeat
right 35. Copy?

ScC Copied.

CAP COM Roger. Plus 1418 minus 16505 12904
36160 146 29 11 GDC align with your Sirius Rigel set stars.
137 31! 339 no ullage. Copy?

SC We are copying.

CAP COM Roger. I have two comments. Number
one. Requires realignment to preferred REFSMMAT. Two.
Raises perilune to 554 miles. Over.

SC Roger. I have it. Stand by for read
back.

CAP COM Roger. Standing by.

scC Fly by maneuver SPS G&N 62954 minus

162 plus 129 060 59 4808 953 578 those are 00953 and plus
000578 minus 02076 000 000 000 not applicable plus 00202
02356 022 02280 03 0393 310 013 up 048 right' 35 plus 1418
minus 165 05 12904 36160 146 2911 Sirius Rigel 137 311 339
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sC no ullage requires realignment to
preferred REFSMMAT. Raises perilune 554 nautical miles.

CAP COM Roger. Jim. That 1is correct. Let me
know when you are ready for your PC plus 2.

scC Okay, let's go on PC plus 2.

CAP COM Roger. Pericynthion plus 2, south

three turns, SPS G&N 61503 minus 158 plus 131 071 36 1244
plus 59578 minus 00086 minus 05287. Copy?

sC I am copying.

CAP COM Roger. 012 080 018 not applicable plus
00203 59813 650 59566 11 2160 332. Copy?

SC Copying.

CAP COM Roger. Earth up 005 right 27 plus

0398 plus 06500 13215 36961 1061911

END OF TAPE
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CAPCOM 1 zero 6 1911 Sirius Rigel. 137311339
no ullage copy.

SC Copy.

CAPCOM Roger. I have five remarks. Number one,
assume execution of flyby maneuver. Number two, use same
alinements as for flyby. Number three, time of midcourse
number five for GERU determination GET of 8338. Copy.

sC Roger.

CAPCOM Roger. Two remarks to go. Number four,

standby. Number four, use T37 MC dash 4. Steps one through
ten and MC8, steps-3 and 4. Remark number five, average
Z400K for corridor control charge equals 36531. Over.

SC Roger, Houston. MDC plus 2. Maneuver
plan as follows. SPS G & N 615 zerc 3 minus 158 plus 131
zero 7136 1244. Copy.

CAPCOM Roger, copy.

SC «..59578 minus zero zero zero 86 minus
zero 5287 zero 12 zero 8 zero zero 18. Not applicable.
Plus zero zero 2 zero 3 59813 65 zero 5956611216 zero
332 earth up zero zero 5 right 27 plus zero 398 plus zero
65 zero zero 13215369611061911. Sirius Rigel 137311399.
No ullage. Assume execution of flyby maneuver. VUses stable
lim - limen as the flyby. Time of MTZ5 for gay route deter-
mination is 83 plus 38. Use D37 MT4 steps one through ten
MD8 steps three and four. Average D400K recorded control
chart 36531.

CAPCOM Roger, Jim. That's all correct.
Apollo 8 Houston, that PC plus two is a fast return.

SC Roger. we'll send a fast return.

PAO Apollo Control, Houston. And that con-
cludes our voice update on block data. For the past several

minutes we've been monitoring the bioenvironmental display
here in Mission Control and the cabin temperature is holding
steady at a comfortable 70 degrees. It would appear that
the - ground solution involving the cabin.fan and heat
exchanger has worked satisfactorily. So at 44 hours,

26 minutes, 43 minutes into the flight this is Apollo Con-
trol, Houston.

END OF TAPE
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PAO This is Apollo control Houston at 45 hours
1 minute 24 seconds now into the flight. The Apollo 8 space-
craft at this time 154 thousand 847.7 nautical miles in altitude.
Its slowing velocity now reading 37 hundred and 22,7 feet
per second. We've had no conversational contact with Apollo
8 since our last anouncement. Command module pilot Jim
Lovell apparently continuing with his navigation task. At
45 hours 2 minutes into the flight of Apollo 8 this is Apollo
control Houston,

END OF TAPE
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PAO This is Apollo Control Houston 45 hours
20 minutes 40 seconds now into the flight Apollo 8.
Apollo 8's current altitude at this time of 155,579.3 nau-
tical miles above the Earth. The velocity of the space-
craft now reading 3705.1 feet-per-second. We've had contact
in the past few minutes with both Jim Lovell and Bill Anders

who has just awakened. We'll play that conversation now.

SC Houston, Apollo 8.

CAP COM Apollo 8, Houston. Go.

sC Roger. Just ... interesting things on
the - just done a nav with the Moon, the Sun is currently
right in the way. I managed to get a one fit on that carry
and was working on the second fit and the rim of the Moon
just disappeared completely. The view through the sextant

is a milky white whether your looking at black sky or the
Moon. The tint of the Moon is slightly washed out by the

brightness of the Sun. I1'1ll try the next star and see what
I can do with it.

CAP COM Roger, Jim. .

SC Good morning, Houston. How are the
systems looking here lately?

CAP COM Mornin' sleepy head. Syst