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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
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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
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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
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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
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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
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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.




APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 43100, CST 11:22 a 34/2

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.
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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.



APOLLO 8 MISSION COMMENTARY,

CAP COM
sC
with your comm?
SC
clear.
scC
mittently up here.
CAPCOM
sounds good though.
SC
the PTC.
CAPCOM

END OF TATE

12/21/68, GET 71100 CST 2:00 P 41/4

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



APOLLO 8 MISSION COMMENTARY, 12/21/68, GET 073500, CST 2:20p

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



APOLLO 8 MISSION COMMENTARY, 12/22/68, GET 185300, CST 1:50

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



APOLLO 8 MISSION COMMENTARY, 12/22/68, GET 211939, CST 4:11 a 79/1

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

81/1



A/8, MC, 12/22/68, 225048, 5:41 a.m., 82/1

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



£PCLLS 8 MISSION COMMENTARY, 1.:/22.¢8, GET 245907 (ST 7,%0-=

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
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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
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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
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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.
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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

111/2



APOLLO 8 MISSION COMMENTARY,12/22/68,GET 333800,CST 4:30P,112/1

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
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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. Systems are look-
ing GO.

SC Thank you.

CAP COM How'd you sleep, Bill?

SC Oh, off and on, Jerry. There was quite
a it of noise in here and anytime somebody responds to a
tvansmission, why, it tends to wake you up. But it was a
reascnably good rest.

CAP COM Real fine. We got a little work sche-
duled for you here. We've got an ECS redundant component
check to run and some fuel cell purging to do.

SC Okay, how about if we wait until this
NAV exercise is over with.

CAP COM Rog. Biil, what we have planned for

you right after Jim gets finished is a waste water dump, a
cryo fan cycle, redundant componeant check, and a fuel cell

purge.

SC Roger.

CAP COM We'll be wanting an 02 and H2 fuel cell
purge; we'll give you a 20 minute hack on the heater.

SC Okay. Want me to turn ‘'em on now or
when you give me a hack?

CAP COM Ah, you better wait about 20 minutes.

sc Okay.

PAO Apollo Control Houston. So you heard

how the Sun with it's close relative proximity tended to
wash out the last of NAV siting for Jim Lovell. We expect
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PAO we'll hear from him in a short while
regarding his next siting. Meanwhile, Bill Anders, now
awake and in fairly short order will start his sequence of
work with the systems. So, at 45 hours 24 minutes 14 sec-
onds into the flight, continuing to monitor, this is Apollo
Control Houston.

END OF TAPE
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PAO This is Apollo Control, Houston,
45 hours, 39 minutes, 25 seconds now into the flight of
Apollo 8. Apollo 8's current altitude 156,242.7 nautical
miles. Our velocity now reading 3689.4 feet per second.
Here on the ground we passed along on a correction to the
TLI plus 44 hour pad already with the crew. We'll play
back that report.

CAPCOM Apocllo 8, Houston. Bill, are you still
eating?

sC Doing what?

CAPCOM Are you busy eating?

SC Negative. I'm watching the store while
Jim does his maps hunting and recording the data point.

CAPCOM Okay. We have a correction to make to
your TLI plus 44 pad. It's a - if you've got a chance there
we'd like to fire it on up to you.

sC Standby .

CAPCOM Roger.

SC Okay, ready to copy the correction of
TLI plus 44.

CAPCOM Roger. The correction is in the remarks
at the end. Delete the reference to per -~ high speed pro-
cedure minus NA.

SC Roger. Delete minus NA flash MCl...

CAPCOM All right, that's affirmative and copy

the following. . This comment should read UT37 MC4 step 1
through 11. Over.

sC Roger. UT 7 MC4 steps 1 through 11.

CAFCOM Roger. Then proceed to longitude con-
tvoi for no calm procedure page NC7.

SC You got a little fast. Say again please.

CAPCOM Roger. That's page MC7. 1'll read that

again. Then proceed to longitude control for no calm pro-
cedure page NZ7. Average 400K V400K for courdier control
charts pages 3, 6, 2, 5, 3. I repeat average V400K for

courdier contvrel chavts 1is 36253. Over.

SC Roger. Say again. That's average
G as in George.

CAPCOM Negative. Average Victor 400K for
courdier control charge is 36253,

SC Roger. Average V400K for courdier con-
trol chart is 36253,

CAPCOM Roger. The minus NA procedure 1is okay

after abort when the GERU is left then. Zero 7 niner niner
zero.

SC Roger. Minus NA procedure is okay for
abort when GERU plus zero 7 niner niner zero.
CAPCOM Roger. 1'11 read back the entire re-

narks now just to make sure we got it straight. UT37 MC4
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steps 1 through 11. Then procedure to longitude control for
no calm procedure on page MC7. Average Victor 400K for
corridor control chart is 36253 minus NA procedure is okay
after abort when GERU 1is less than zero 7 niner niner zero.

SC Roger, copy.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Bill, you can turn on the H2 fan flying
heater now.

SC Okay.

PAO Apollo Control, Houston. Taking down

all down that navigator talk was Systems Engineer Bill Anders.
Here in Mission Control Center our LOS clock now reading

23 hours, 12 minutes, indicating we are now than a day away
from that time the Apollo 8 spacecraft passes - starts it
pass over the backside of the moon out of communications
range with Mission Control Center. 1It's relatively quiet
here in the Mission Control Center now. However, we don't
expect this to be representative of what it will be like

in this room this time tomorrow. At 45 hours, 45 minutes,
40 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 45 hours
58 minutes 20 seconds now into the flight of Apollo 8. We
read Apollo 8's altitude at this time at 156,917.4
nautical miles. The velocity reading shows 36,73.5
feet per second. Jim Lovell has completed his program 23
navigation sightings and at this time the Apollo 8's space-
craft is being returned to a passive thermol control attitude.
We'll play the report that command module pilot Lovell passed
down to our capsule communicator Jerry Carr now.

CAP COM Apollo 8 Houston

SC Go ahead Houston

CAP COM Jim when you get a chance will either you
or Bill give us a crews status report on you and Bill?

SC Roger. We're going to pick up this one
set of stars for you then well do that.

CAP COM oK.

SC Have you been getting this data down there
in Houston?

CAP COM That's affirmative Apollo 8.

CAP COM Jim so far we've only missed one point
that we'll ask you to read back a little bit later.

SC Which one do you need?

CAP COM Stand by. Apollo 8 Houston, what we need

is the third mark on the first set star 33 trunion only
over.

s” Roger. That's the only one we're in doubt
of, We think it was 12020.

R Roger copy.

S5 OK incompietance of 33 at this time Hous-
ten. Are you satisfied?

CAP COM Roger Jim.

sc Houston for information on the last 2

start 34 and &0 we’'re shot at the tip of the librium. If
vou practically have to imagine the rim continued on past
where it goes into the darkness.

CAP COM Roger. I understand they were shot at
the tip of the librum.
SC That's affirmative and the area around

the entire moon now both the sky and the moon itself
are milkey white because of the nearness to the sun.

CAP COM Roger copyling. Apollo 8 Houston you can
re-establish PTC same, same attitude 224 and 220.

sC Roger your still... now.

CAP COM OK. Apollo 8 Houston

sC Go ahead Houston.

CAP COM We'd like to have you start your waste
water dump as soon as you can. Dump to 20 percent. We're
doing tnis ‘=~ cvder to get 71 percent of their low eye over.

SC Understand. 20 percent.

CAP? COM Roger
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PAO Apollo control Houston. We picked up
the last transmission as it was going off. The advisory
that Apollo 8 should proceed with its waste water dump as
soon as possible. So at 46 hours 3 minutes 3 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
46 hours 25 minutes 22 seconds now into the flight of
Apollo 8. We now read an altitude of 157,868.9 nautical
miles for Apollo 8. Velocity now reading 3651.2 feet-per-
second. The waste water dump has been completed by the
Apollo 8 crew and here's a conversation regarding that
sequence.

CAP COM Apollo 8, Houston.

SC Go ahead, Houston.

CAP COM Roger. We see waste water coming down
now. While it's on it's way down, how about a cryo fan
cycle?

SC Okay. Cryo fan cycle I1'11 make a H2
and 02 fan, one at a time, two minutes each.

CAP COM Roger. (pause) Apollo 8, Houston.
We're showing you at 20.0 percent now.

sC Roger. We're showing about 25, we'll
shut it off now.

CAP COM Roger. Next on deck is the fuel cell
H2 02 purge.

SC Alright.

PAO So, that's it at 46 hours 27 minutes

10 seconds into the flight. This is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston at
46 hours, 40 minutes, 20 seccnds now in the flight of
Apollo 8. Present altitude 1i58,396.4 nauvutical miles.
Present velocity 3639 feet per second, 3639 feet per sec~
ond. As we picked up this conversation we find the crew -
undergoing one of the systems procedures that of a fuel
cell purge. Let's pick up that conversation.

sC Okay, Houston we're ready to start the
purge.

CAPCOM Roger, Eill, While you're purging, can
you give us a crew status report?

scC That's going to be 02 and H2. 1Is that
corvect?

CAPCOM Affirmative.

SC Roger. HZ first okay?

CAPCOM Roger, that's okay.

SC Okay. We're getting HZ flow, Jerry, but
we don't have any of the ~ any vapor particles anywhere.
Sand particles started now.

CAPCOM Reger, we confirm your flow and under-
stand your sand particles now.

SC They're not much though. Okay, now going
to number two.

CAPCOM Roger.

SC You know it's too bad the side windows

are fogged up because we never see any sun in the rendezvous
windows and we can't get very good pictures in the foggy
windows .

CAPCOM Roger.

S Okay. Chart number 302.

CAPCOM Roger, Apollo 8. Apollo 8, this is
Hous~on. Would you accept for P27 update state vector to

vour 1inh sides and we'd like you to -

30 Say again.

CAPCOM Roger, Bill. Would you set up to accept
a state vector update? We'll be putting it in the 1imb slot
and do not unzap. Qvec.

SC Rugetr, roger. NORMAL ACCEPT. We're
going to have to puif the word zap back in the dictionary.

CAPCOM Roger, bBatman.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, GO. B

SC It might be interesting to note that

afrer NAV firings we ran out B2l and we get a pair of...
596.8 miles.

CAPCOM Roger, copy.

SC I hope you get it long enough...window
was closed. Okay start fuel cell 2.

CAPCOM Roger. Apollo 8, Houston. Your state
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vector update is complete and verified. VYou can have the

computer back in block. Over.

scC Roger. +«.9 number 102,

CAPCOM Roger, Bill,.

SC All Helmut Kuehnel kitchen time is pretty
nice.

CAPCOM Roger, Bill. You can turn off your
H2 heaters now.

SC Wilco.

PAO Apollo Control, Houston. As you heard
we sent a load to the onboard computer to update this state
vector. This was sent and verified. Also, that was Jim

Lovell along with Bill Anders. Jim indicating that they had
narrowed their pericynthion through additional NAV sight-
ings down to 66.8 nautical miles. Bill Anders in obviously
very good spirits as you heard through the course of that
conversation. At 46 hours, 45 minutes, 5 seconds into the
flight, this 1s Apollo Control Houston.

END OF TAPE
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PAO This is Apolleo Control Houston at
46 hours 53 minutes 58 seconds into the flight. Our cur-
rent altitude of Apollo 8 is 158,873.2 (accurate) nautical miles. The

current velocity 3627.9 feet-per-second. We've received a
status report from the crew and we'll pass this along now.
CAP COM Bill, we show vou 168,000 (note discrepancy)

out and we're getting - still getting pretty good high bit
rate off the 30 foot ditches.

SC Okay. I'm in narrow beam high gain
now. Were you getting that high bit rate on the omni.

CAP COM That's affirmative, We're back on nigh
2ain now.

5C Okay number one 02 is off and will you

clarify your previous statement, were you getting good high
bit rate while we were on the omnis about 10 minutes ago.

Over.
CAP COM Apollo 8, Houston. That's affirmative.

We were getting fairly good hiigh bit rate with a little bit
of noise.

SC Okay. Thank you.

CAP COM Roger. We only got two things left to
do now; your crew status report and a redundant component
check.

SC Okay, Jim will give you the latter - er
former and I'll give you the latter.

CAP COM Okay. Bill, EECOM says thaunks for the
gecod job of keeping the omni's moving.

SC Roger. We'll make any sacrifice as long
38 they keep an eye on the systems.

CAY (COM Wilco.

5¢ Who's on the watch with you?

CAP COM It's just me right now.

S<C How about EECOM?

CAP COM Well, we have Clint. The Black Watch is
watching.
: 5C Okay, stay alert.

CAY <OM Roger, the Black Watch is watching.

SC Roger, I'll stay alert.

Okay Houston, here comes the status

report.

CAP COM Roger, we're ready to copy.

SC Roger. For sleep, each of us has had
two sleep periods, Frank's in his third one right now. Bill

#ad six hours the last time, I had four hours the last time.
Good to fair, both of us. Frank had five hours the last
time, of fair. And Frank, of course, is sleeping now.

CAP COM Roger, Jim. How are the three of you
feeling?
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SC Wonderful. We're all feeling pretty
good now, no problems. We've all had about between 40 and
60 ounces of - or clicks of water so far today.

CAP COM Okav.

ScC The focd, we're up to -~ we've eaten day

two meal two so far and both of us have caten three hydrat-
ables and the juices and about half of the solids.

CAP COM Roger, copy.

SC The cabin's running slightly cold, we
do have one cabin fan on and we're in full heat and it's
running just slightly under 70. Might get designed cu for
future spacecraft.

CAP COM Roger, Jim. That fan pretty noisy?

SC It's not as noisy as most fans when
they're running; we cut it down to one fan.

CAP COM Roger. We keep thinking we hear it
when your talking to us.

ScC I wouldn't be a bit surprised.

Houston, we're showing a glycol evap out
temp around 44 and a RAD out temp of about 28, 1 wonder if
we might try some manual mixing it would raise the glycol
evap amp temp out a little bit?

CAP COM Roger, Bill. Stand by.

SC Okay, Houston, secondary loop is coming
up.

CAP COM Roger, Bill.

SC Okay, we're boiling the secondary evap

and the temperatures stabilized and so we're gonna close up
the back pressure valve.

CAP COM Roger, copy. Apollo 8, Houston.

5C Go ahead, Houston.

CAE COM Roger, Bill. Before you try the manual
wixirg, we' d like you to give it a whirl at the manual and
incrcase on the cabin temp. Over.

Sc We've done that. We're in full HOT and
what is your - what's the lowest RAD out - individual RAD
out i(emy: you sexz there in your PTC?

Cay COH Roger, stand by. Apollo 8, this is
Houston. We saw 26 one time.

SC Roger, understand. Plus 26.

CAP COM Affirmative. Apollo 8, Houston. Go

ahead with your manual mixing. Suggest you set your evap
out at about 55. OQOver,.

sC Okay, we'll give that a try and let us
hope the RAD out temps get ...

CAP COM Roger. We're monitoring.

PAO This is Apollo Control Houston. We now

read ground elapsed time of 47 hours. Perhaps its good to



APOLLO 8 MISSION COMMENTARY,12/23/68,GET

PAO point out again that
data in the early hours of this morning,
the mid-course correction burn at ground
47 hours. The reason we chose not to do
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as we examine the
we chose not to do
elapsed time of
this, the data

indicated that the burn would be in the magnitude of about
one foot-per-second. This would be followed by a water
dump which would have some perturbation on the trajectory

and it appeared wise to pass this one by,

So at 47 hours

one minute now, this is Apollo Control Houston.

END OF TAPE
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PAO This 1s Apollo Control Houston at 47 hours
25 minutes now into the flight of Apollo 8. Apollo 8 now
showing a velocity of 3603.1 feet per second. Current
altitude just under 160 000 nautical miles. 159 968.9 nau-
tical miles. We have a short strip of conversation with the
crew and we will play that now.

SC Houston. Apollo 8.

CAP COM Apollo 8. Houston. Go.

SC Roger, we have it stabilized about

53 degrees and we will leave it there, but we will go back
AUTO if you start having any concern about the radiators.

CAP COM Roger Bill. We are showing 514 now.
SC Okay.
CAP COM Apollo 8. This 1s Houston. We are

going to have a command changeover to Honeysuckle in about
2 minutes. Over.

SC Roger. Houston. Standing by.

CAP COM Apollo 8. Houston. That was Honeysuckle
to Madrid.

SC Si, senor. Good by, you chaps.

SC Houston. Apollo 8.

CAP COM Apollo 8. Houston. Go.

SC Roger, did you delete the cislunar NAV
exercise at 47157

CAP COM That's affirmative and we added the
extrd star sightings to the 145.

PAO Apollo Control Houston. That concludes
our latest conversation with the crew. At the present time
in Mission Control Center, some members of the Green Team
are beginning to arrive. We will have a change of shift
within the next hour. And during the Green Team's time
aboard, we will cross that great divide in space. At 55 hours
30 minutes, about 8 hours from now. Where, for the first
time, in manned space flight, the earth's sphere of influence
will be secondary to another celestial body. Apollo 8 will
enter the moon's sphere at about 55 hours 30 minutes. At
this time the attraction of the moon becomes greater than
the attraction of the earth. Our display references here
in Mission Control will also have the capability of following
suit. We will probably show such tings as altitude and
velocity relative to the moon. At 47 hours 28 minutes 25
seconds into the flight, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo control Houston at 47 hours
43 minutes 53 seconds into the flight of Apolloe 8. Our
current altitude reading 160 thousand 614 nautical miles.
Current velocity in feet per second 35 hundred 88 feet per
second. We've had additional conversation with the crew and
we'll pass that along now.

sC Houston. Apollo 8. Are you reading?

CAP COM Apollo 8 this is Houston. Buenos diss
muchachas.

SC Buenos dias. I'm going to be answering your

callls pretty quietly for a little while here to let the CDR get
to sleep if you can't hear us, why --

CAP COM 0K

SC Houston Apollo 8

CAP COM Apollo 8 Houston go.

CAP COM Apcllo 8 Houston go.

SC Roger. My two cohorts are going te try and

get some sleep here so y'all might keep a good eye on

the systems I'm geing to be moving over to the other side.
CAP COM Roger. Apnllo 8 Houston we're getting

low bitrate now, we could do better with a high-gain antenna

before you move over to the other side. Over.

SC Houston Apollo 8

CAP COM Apollo 8 Houston go.

SC You might just give me a call every now and
then, Jerry. Just let me know you're still there. As we're switch-
ing antennas, or play some music, or something.

CAPCOM Say again, Bill, you're kind of garbled.

5C Just give me a call every now and then
as we switch antennas, just to let me know you're still ‘
there. Play scme music or something, just to make sure '
w~ haver't lost centact.

CoF oM Nkay, Bill. Your antennas are looking
g d now. ey, Bill, if vou want music, I'11 have Mike
siag.

: s¢C Get him to sing "Anchors Aweigh'", will
you? SR

CAPIOM This is Apollo Control, Houston, yvou no

doubt gleaned from that last comment when Jerry Carr offerred
a musical rendition by rhe oncoming CAPCOM, Mike Collins,
Mike just walked into the room a few moments ago, he will
take over duty as capsule communicator shortly. So at

47 hours 46 minutes 50 seconds into the flight of Apollo §,
this is Apollo Control, Houston,.

END OF TAFE
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PAO This is Apollo Contrcl Houston, 48 hours
30 minutes into the flight. The Green team, the Green launch
team has come to work here in the Control Center, and Flight
Director Cliff Charlesworth is going around the room, con-
sole to comnsole, getting a status report. The only little
minor problem we have uncovered here, in this round robin
and from discussions from the previous shift, is the suspi-
cion cast that the secondary cooclant loop, it may not be
closing properly and a procedure was passed to,the crew to
take a look at that. All else seems to be quite normal. We
have some brief conversation backed up and we will play that
for you now. ‘

CAPCOM Apollo 8, Houston.
SC Roger.
CAPCOM -- on your secondary coolant loop looks

like your backpressure valve might be slightly open. I sug-
gest you go to secondary coolant loop EVAP switch to the
reset position for 58 seconds. Over,

sC Roger. 1 did that again, I'11 try it
a third time.

CAPCOM Okay.

SC It didn't do any good, Houston.

CAPCOM Roger, Bill.

SC Keep an eye on it, in case it starts

dropping. It stabilized there right after 1T set the evap-
orator on. o

CAPCOM Roger, we will watch it.

sC ' What might have happened - Jim might
have gotten the water control valve off before we completely
had the backpressure valve closed.

CAPCOM Roger. Understand Jim turned the water
control valve off.
sC Roger. We have the secondary water

evap control valve off but he might have gotten it off on
that return pump chart check prior to the time the evaporator
backpressure valve had completely closed, which might ex-
plain its lower than state nominal pressure.

CAPCOM Roger, understand.

CAPCOM Apollo 8, Houston. Over.

sC Go ahead.

CAPCOM Roger, Bill. We see your secondary

steam pressure coming back up slowly and we would like to
just sit and watch it for a while before doing anything
else.

sC Okay.

PAO This is Apollo Control Houston. We are

154/1
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standing by, or estimating that the press conference from
the previous shift should begin, the change of shift brief-
ing, in approximately 8 minutes, shooting for 7:30 Houston
time. We want to alert all press people to that fact. While
that tape was playing, we did hear an analysis of - from

the Surgeon's console, and they said while they felt the
crew was doing better with their little medical probelms of
yesterday, they didn't feel like they were completely out

of the woods yet. They note that they are behind on water
and they are apparently behind on sleep. They are also
don't - not eating as much as they planned. But generally
they are pleased that the situation is an improvement over
yesterday morning. At 48 hours 33 minutes and 162,320 miles
from earth, this 1is Apoilo Control Houston.

END OF TAPE
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PAO This is Apollo control, Houston and
at 49 hours 18 minutes, we've just tagged up with the crew
and Mike Collins is reading the morning addition of the
Interstellar Times. Here's how it's going.

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

SC Go ahead, Houston, Apollo 8.

CAPCOM Roger, I just wanted to let you know

we still have voice contact and we have the morning news
for you, we can give 1t to you now or sometime later, your

choice.

sC How about right now.

CAPCOM Very good. This is the twenty third
edition of the Interstellar Times via Paul Haney. We would
like to let you know that there are only two more shopping
days until Christmas. He says your TV transmission was a

real big hit yesterday, Mickey Herskowitz is doing double
duty for the Post, he's has written a couple of columns

on your launch in addition to his other sports columns and
Jim your mom certainly appreciated that birthday greeting.
Twenty-one convicts broke out of a prison in New Orleans
yesterday and President Johnson went home last night from
the Naval hospital after his bout with the flu. He sends
you guys a special message - not what to do for the flu
but congratulations on the flight - the midwest, I don't
know 1f you can see that from up there or not and then in
Houston as a matter of fact, it's getting pretty chilly
about 35 degrees and we would like to know who you like
next Sunday, Baltimore or Cleveland. Baltimore defense
looked pretty tremendous yesterday, they put on a great
pass rush and in fact the capcom like Haney is trying to

con you guys into a bet. Over.

sC I like Baltimore. How are the families
doing, Mike.

CAPCOM They are doing just great, Bill, just
talking to Valerie a few minutes ago.

SC That was Frank.

CAPCOM Oh, well, likewise, with Susan I have
not talked to her since last night.

PAO Apollo control here, we got a little

low on the conversation that may be resumed, we will take
advantage of the 1lull to give you the altitude which is
163 920 miles and our velocity, 3514 feet per second, if
you take three-fourths of that you can get the distance in
miles per hour - I'11 read that - it's something like 26 -
26 hundred miles per hour, call it. We'll stand by, here
is more conversation.

SC Good sleep, yesterday.
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CAPCOM Roger, thank you, Mike, we were wondering
about that, about 5 hours of good sleep.

SC Right.

CAPCOM How is everything going up there, Frank,
all three of you guys feeling okay this morning.

SC Feel fine, Jim went back to sleep
though and I have had breakfast and everything seems fine,

CAPCOM Good, glad to hear it.

PAO This is Apollo control here, apparently

we are wrappling up, the crew 1is now eating and we doubt that
we will get any additional conversation for at least the
next few minutes, the eat period extends up to 50 hours
elasped. We are in 49 hours 29 minutes. The spacecraft
meanwhile has - it's about to complete its second - let's
back off that statement and put it this way. The Earth is
about to complete 1its second revolution under the spacecraft.
The spacecraft now in relation to the Earth is over Africa
and that is its second revolution since the second rev

when suddenly the spacecraft left the Earth out over the
central Pacific. Our flat map projection follows this

trace and it's running at about 10 degrees south latitude
very steady and coming back across, if for map purposes

it appears that it's coming - going from east to west

across the face of the map. Of course, the spacecraft 1is
quite steady and the Earth is turning under it. At 49 hours
30 minutes into the flight this is Apollo control, Houston.

END OF TAPE
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PAO This is Apollo Control Houston here,
50 hours, 11 minutes into the flight. We have just established
contact with Apollo 8 and here 1s how the conversation is

going. :
CAPCOM Apollo 8, Houston, over.
SC Go ahead Houston.
CAPCOM Just checking in with you after about

a 45 minute quiet break. Say, we notice on your high-gain

antenna, if you like you can get a little bit more use out

it by switching to it from an OMNI when you have a yaw angle

of 90 degrees, and a pitch angle of minus 45 degrees. We

are noticing that you are staying an extra 10 minutes on the

OMNI, which 1is fine; but you could get more use of high-gain,

if you use that procedure, over. S
SC Okay, thank you Houston. As long as the

OMNI isn't working, we've got it all wrapped up here on the

8 ball with the roll ... pointing to an OMNI number, we just

switch it, it makes it alot easier, if it is not bothering

you.

.,

5

CAPCOM Okay, that is fine. We are presently
happy with the conpact, we are just trying to be helpful.
SC Thank you very much, It's very unusual

that Mike Collins is trying to be helpful, but never the less
thank you very much.

CAPCOM (Garble)

sC Say hello to Howard Tindall for us will
you, his procedure seemed to be working.

CAPCOM Sure will,

sC I hope that you have got everybody looking

this thing over very carefully. One thing we want is a
perfect spacecraft before we can consider the LOI burn.

CAPCOM Apollo 8, Houston, we concurr and we are
doing that.

sC Okay. And Houston, Apollo 8, the water
is in the process of being chlorinated at this time.

CAPCOM Apollo 8, Houston, over.

sSC Go ahead.

CAPCOM At your convenience, we would like the

readout of your Service Module SPS propellent quantities.
We haven't gotten one of those so far this flight.

SC Standby, we are just about to - need to
change the antenna. I'11l get it.

CAPCOM Go ahead Apollo 8.

sSC Okay, A, Service Module A, you ready.

CAPCOM Ready to copy.

SC The temperature is about 111, the helium pres-
sure - do you just want the quantity or the whole works?

CAPCOM Well, 1if you are reading, give us the

whole works.
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SC Ckay, the helium pressure is about 37, the
manifold is 182, and the quantity is reading 80. B has got
the temperature about 112, the helium pressure of 36, the fuel
pressure 180, and the quanity about 77. C has got the
temperature of 140, incidentally, those other temperatures
should have been 120 instead of 110, I was looking at the
wrong calibration here. The pressure is 37, the manifold
fuel pressure is about 182 and the quantity is 80. Temp-
erature on D is 115, pressure is 137, the manifold pressure
is 181, and the quantity is about 83.

CAPCOM Roger, Frank, I read you loud and clear.
On the temperatures, quad A and B should both be 120, Roger.

SC Roger.

CAPCOM Thank you.

SC 365 - 1 will trade all of that good

information for a readout of the actual quantity, if you
will give us a minute we will go ahead and plot them up, Mike,

CAPCOM Roger, we will standby until we get them
for you.

CAPCOM Apollo 8, Houston, I have your Service
Module RCS quantities available, over.

S¢C Roger, we are ready to copy at 50 hours,
16 minutes.

CAPCOM Okay, I have them both in percent and
pounds, I'1l1 give you both numbers. The pounds are slightly
more accurate for pletting on your chart, Quad A 72 percent,
219 pounds; Quad B, 76 percent, 233 pounds; Quad C, 70 -,

sScC Take it a little slower Mike, whoa, whoa,
wheca, whoa.

Ca#o0M Okay.

50 Slow up, we just got Quad A plotted,
vy oave «n cperate tracks,

CAPCOM Okay .

5C Okay for Quad B.

CAPCOM Quad B, 76 percent, 233 pounds.

s Ckav, Quad C.

CarviM ?5 percent, 231 pounds.

50 Quad D.

CAPCOM 76 percent, 229 pounds.

SC Okay. Would you give us the 02 and H2
as long as we are plotting?

CAPCOM Roger, standby for 02 and H2.

CAPCOM Apollo 8, Houston, we have got those

nucrhbers in a percent, we are going to switch them over to
pounds; arnd in the meantime, we are going to be changing
sur ground antenna in about another 2 and 1/2 minutes you
can expect a comm glitch, over,

sC Thank you.

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

CAPCOM Roger, I have your oxygen and hydrogen
quantities whenever you are ready to copy.

SC Ready.

CAPCOM Oxygen tank number 1, 270 pounds.
Oxygen tank number 2, 267 pounds. Over,.

SC Roger, thank you.

CAPCOM Roger, on the hydrogen, hydrogen tank
number 1, 19.7. Hydrogen tank number 2, 20.1, over,.

SC Understand 19.7 and 20.1.

CAPCOM Roger, you are a little bit low on the

line on your grafﬁ, but due to the fact that they started
out low.

SC Roger.
PAO This is Apollo Control. We have
apparently got a lull in the conversation. We have been

listening to the exchange between Mike Collins and Apollo 8
live now, for nearly half an hour. Our present position
relation to Earth, is 166 116 miles from Earth. Our velocity
in feet per second, 3466. And one-fourth of that would be
about 27 - 2725 miles per hour. Velocity will continue to
slow down to a value of 2170 miles per hour, not feet per
second. And at the point of lunar capture, or the point

of lunar spere infiuence, which we are rapidly approaching;
and infact reach, I believe at 55 hours. We will begin to
see a slight acelleration. I think the biggest thing

that we will experience today, at least we will be filling
in numbers in an unknown but at a predicted area, is the
range of temperatures that the spacecraft will be seeing.
The Earth - even in Earth orbit, the Earth exerts a temp-
erature factor over spacecraft, even out at 100 or more miles.
And the Moon, it's theorized, does the same thing because
of its highly reflective quality. The area between the
Earth and the Moon has no great reflector available. And,
thus, a different temperature regime is experienced. This
will be of considerable interest to the spacecraft builders
and the spacecraft thermal planners, as we progress through
this day. At 50 hours, 27 minutes, this is Apollo Control
Houston.

END OF TAPE
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PAOC This is Apollo Control Houston 50 hours
55 minutes into the flight. Mike Collins just put in a -
I take that back. Apollo 8 just gave us a call a few min-
utes ago, I guess just to check and make sure our antennas
are all switched around, which I believe they have been.
We can expect some communication very shortly. We have had
a number of calls on conversion charts. We would 1like to
pass on to you these conversion tables. Earlier we had
estimated that to get a handy grab on statute miles per hour,
simply take 3/4 of feet per second. Of course, the number
i3 somewhere between 3/4 and 2/3, so here are some more
z#acting tables., Before we do that, let's go now live to
:ne communication.
CAPCOM - the block data you have onboard is
satlisfactory, over.
SC Understand. The block data we have
aboard is satisfactory.
CAFPCOM Roger. As for the flyby and pericynthion
4+ 2 hour block update, we would like also to get a current
up to date report on all your windows. We are trying to
make some alternate plans for using the center hatch window
when you are in lunar orbit and we would like to make sure
we understand exactly what the condition of all five win-
dows is. Over. N .
SC Okay, Window number 1 and window num-
ber 5 are clouded but may be partially useful. The hatch
window 18 very heavily clouded. Windows number 2 and 4 are
good.

b

i

CAPCOM Okay. Understand the hatch window 1is
unuaable, 1 and 5 are partially usable, and the rendezvous
winawws are Foth good,

X Right.

CAPCUM Okay .

PAO Apollo Control here. We will take ad-
vantage here to go ahead and give you these conversion
tables ina?r we tsilled about earlier. If you have feet per
second and you want statute miles per hour, you convert by
multiplying feet per second times .6818. The resulting num-
ber statute miles per hour. If vou want knots, you take
feet per second, and multiply by .5925, 1 repeat, feet per
second times .5925 gives you knots per hour. If you want

kilometers per hour, you take feet per second and multiply
by 1,097, 1.097, and you get kilometers per hour. And one
other fasctor to help, particularly our European, well to
help all reporters who are other than U,S., if you have
statute miles per hour and multiply by 1.609, you can get
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kilometers per hour. So much for the lack of a universsal
numbering system. We will go back and monitor the circuit
now any additional communications.

PAO Apollo Control here. CAPCOM Mike Col-
lins is sitting back in his seat and apparently we will not
have any communication unless it is initiated by Apollo 8.
So we will take the line down now at 5! hours even intc the
flight and we are -~ they are 167,000 miles from earth, mov-
ing at a velocity of 3441 feet per second. This is Apollo
Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston 51 hours
41 minutes into the flight and just a very few minutes ago,
the wife of Bill Anders, Valerie Anders, joined us here in
the Control Center. She is seated in the viewing area, which
overlooks the Mission Operations Control Room, chatting with
Mr. James C. Elms, the director of the Electronics Research
Center 1in Boston and Elms was formerly deputy director of
this Manned Spacecraft Center. With her also is Neil Arm-
strong, backup command pilot for Apollo 8. This is the
first of the wives to visit the Control Center during the
mission. Later today we expect to see Jim Lovell's wife,
Marilyn. In the course of the past 20 to 25 minutes we have
backed up some conversation with Apollo 8, and are prepared
to play it for you now.

CAPCOM Apollo 8, Houston. Over.
SC Go ahead, Houston. Apollo 8.
CAPCOM Roger, Frank. We would like to ask you

about the next few hours in the flight plan. We are inclined
to let Jim go ahead and sleep and to slip the P-23 that
occurs at 5215. On the other, we would think it would prob-
ably be a good idea 1if he returned more to the normal sleep
rest cycle and if you got him up nominally to do the 5215
work, then perhaps he would be ready to go back to sleep at
about 61 hours, when he 18 nominally expected to do so.

sC Okay, he's up now, eating. We are plan-
ning to go to normal procedures on the flight plan.
CAPCOM Okay, that's fine then. If there is -

you know, it's not time critical that P-23 be done at 5215,
but if you get up to do it then, that's just fine.

sC Well, we thought we might give it a
try.

CAPCOM Roger.

SC This sleep cycle here is - we are just

going to have to real time it I guess, because I'm supposed
to be asleep right now but obviously - I'm supposed to go
to sleep here shortly but I just got up. We are have to
play this by ear.

CAPCOM Roger, underatand.

sC Houston, Apollo 8.

CAPCOM Go ahead, Apollo 8,

SC Are the stars in the flight plan proper
for this next exercise, P-237

CAPCOM We would like to talk to Jim about it
when he is ready to copy.

sC He's ready.

CAPCOM Okay.

sC Good morning, Mike. How are you doing?

158/1
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CAPCOM Fine, fine, Jim. You are sounding good
this morning. We would like to give you a little rundown
on these stars. As you can see in the flight plan, we've
got you scheduled for a number 33, Antares, number 34, Atria,
and number 40, old Altair. Now the first of those, Antares,
is in plane, the second two are out of plane. As you know,
we would like to get a mixture of the in and the out of plane.
Antares, number 33, 18 closer to the sun, and we expect 1if
you are going to have difficulty getting those measurements
on number 33, we would like very much for you to try, but 1if
you are unable to do number 33, then we propose that you use
number 42, which is Peacock, to the lunar far horizon. We
realize Peacock isn't the greatest one available, greatest
star in the sky, but it's about the only one available. Over.

scC Roger, understand. 1I'll - we will go
to Antares first and try 1it. You know, we tried it last
time, but I got one set before I lost moon completely in
the white haze. I'll give it another try and if it doesn't
work out, we will go to Peacock and give it -

CAPCOM That is affirmative, Jim and if neither
Antares nor Peacock work, well then, we just - we will be
happy to go with Atria and with Altair. We would like them
to increase the number of sets and do three on Atria, that
is number 34, and two on Altair, number 40. But that is only
in the event that you can get neither Antares nor Peacock.
Apollo 8, Houston. Did you copy?

SC Roger, this is 8, copied. --- 34 to
3 and the number set of 40 to two if we cannot get 33 or 42.

CAPCOM That 1is exactly right.

PAO This 18 Apollo Control Houston. That
cleans up our backlog of tape at this point, One item on
new conference scene for the next several shifts, we plan
a news conference today, or this afternoon, at approximately
3:15 pm Houston time. That will be 15 minutes after the
change of shift for this afternoon. We will plan a news
conference tonight at 11:15, at that shift break and tomorrow
morning at 9:30 am. All times are Central standard, Houston
time, 3:15 this afternoon, 11:15 tonight, and 9:30 tomorrow
morning. Our distance right now 168,829 miles, we should -
we are to pass into the lunar sphere of influence 55 hours
38 minutes, about 4 hours from now. Our velocity has slowed
down to 3408 miles. While we were talking, Mike Collins has
put in another call. Let's go back to that.

CAPCOM - and on this P-23 where it's rough to
get our data, you are going to have to delay the DSKY dis-
play about 10 seconds when it comes up with NOUN 87, over.
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Roger.
Apollo 8, Houston. We are past that 87

display now. Did you write down what your trunnion bias

sC
CAPCOM
was?
SC
23 yet. Our cal 1is
CAPCOM
SC
go to P-23 auto -
CAPCOM
PAO

ipparently wraps it
into the flight.

END OF TAPE

Negative. Houston, we haven't started
zero.

Roger, understand. Thank you.

We are in the process now to do a - to

Roger, thank you.
And this is Apollo Control Houston. That
up for now. We are 51 hours 50 minutes
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PAO This is Apollo Control, Houston, 52 hours
21l minutes into the flight. We have a little tape backed up
from the last twenty minute time period since we talked to

you. We will play that for you. Very shortly we expect to
query the crew on their medical status. We have had some
communication regarding the system status. That is reported

to be in excellent shape. Dr. Berry, and his people on the
medical console are wondering about the water intake aad the
food intake which seems to be off. We don't understand the
sleep cycle. The crew are grabbing naps or better when they
2an. We don't have a very good plot of just how much sleep
v ach man has had. So he has prepared a list of questions
which I think will be relayed to the crew within the hour.

I believe that brings us up to date. Let's play the tape
now, and we may, if the conversation resumes, come in with
that.

CAPCOM Apollo 8, Houston.
SC Go ahead Houston, Apollo 8.
CAPCOM Roger. Our downlink data shows that on

stars 33, Jim is using the lunar far horizon when he should
be using the lunar near horizon. Over.

sC Okay. Thank you. 2207

CAPCOM Roger. 220.

ScC Let's change it.

CAPCOM Roger.

sC Do you want the far horizon now, Houston?

CAPCOM Roger. Far horizon.,

5C We have far horizon in now, Mike on 220.
I will chieck again though.

SAD LGN Yes. That is right. We are requesting
tner lunar neay horizon as per tihhe flight plan. The lunar
rear horicon. We show that you are using the lunar far
horizon.

5C Okay. Rogsr, I thought that vou had copied
up 220 1o e, I %11l wmove to the near horizon.

CAPCOM Reger.

SC Houston, Apollce 8. Over.

CAPCOM Apolls 8, %ouston. Go ahead.

SC ... We're getring a play~back, Mike. It is
getting kind of damp in here. It might be a good idea to
go back into AUTO on the temp 1n -- the glycol temp in

for awhile to try and get some of this meisture out of the
zabin.

capcom Roger. Stand by, B{L1ll.

SC Roger.



APOLLO 8 MISSION COMMENTARY, 12/23/68, GET 522100 CST l11:2la 159/2

CAPCOM Apollo 8, Hcuston.

SC Go ahead.

CAPCOM We concur. We would like you to go back
to AUTO on the glycol temp inlet valve.

SC Okay. What was our lowest radiator out

temp during the last couple of hours while we have had it
in MANUAL?

CAPCOM I will get it for you.

sC And we are back in AUTO.

CAPCOM. Roger. Back in AUTO. Twenty-nine degrees
is as low as we sink.

sC Okay. We are showing a cabin temp of about
;5. 1t is very comfortable, but we are getting a lot of
- ndensation on the walls now.

CAPCOM Roger. Understand.

SC Houston, Apollo 8.

CAPCOM Apollo 8 this is Houston.

SC Roger. Mike, while we are waiting for the

spacecraft to maneuver into the moon, I might note that as

we get closer to the moon, the light from the sun comes right
into the scanning telescope, and it is impossible to use.

You have to rely on the sextant alone.

CAPCOM Roger, Jim. Understand that light from the
sun is coming into the scanning telescope making it impossible
to use, and you have to rely on the sextant alone. Can you
attach any angle to that?

5C Well, Mike, I am right now on the substellar
slane of 30 degrees., I don't know where the sun is exactly
from there, but that is about the angle. We're -- the optics
are polinted right at the moon now.

DAPC Roger. Understand. Apollo 8, Houston.

We ="= going to be changing our antennas in a couple of minutes,.
You can expect COMM ..

&4 Thank you.

SC Kouston, Apcllo 8. (Qver.

CAFPTOHM Apollec 8, Houston, Over.

SC Rog=r, The LMP 1s going to take a little
gnooze here for a while. I am wondering, can you give me a
gquick =~ your view of the system status here before 1 depart,
and also, give me an idea of when the next cryo stir is due.

CAPCOM Apollo 8, Houston.

sC Go ahead.

CAPCOM Roger. Your systems remain unchanged. They

]

ro all looking go. You can go ahead and stir up the cryo
starting right now.
sC Okay. Will do.
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CAPCOM ...Jim makes his next mark could he call
up verb one noun one. We missed the last trunnion. Over.

sC Roger. The last trunnion was 10660.

CAPCOM 10660. Thank you.

CAPCOM Apollo 8, Houston.

sC Go Ahead.

CAPCOM Roger.Before Bill gets his snooze we would

like him to give us a PRD readout on all three crew members.
Over.

SC Roger. CDR is .06, CMP is ...

SC Okay Houston, We got three sets on 33, we
are going now to 34 lunar far horizon for one set. Don't
vou agree?

CAPCOM We agree. Star 34 lunar far horizon for
one set.

PAO Apollo Control here. 1In the course of that

discussion we are now up to the live action, we have switched
antennas from Ascension where they have a 30 foot dish to
Madrid. That big 80 footer. Let's just leave a line open

and see what results.
SC Houston. The cryos have been stirred and

could you also give me a quick rundown on how the SPS
align temps are doing?

CAPCOM Roger, Bill. Understand you stirred the
cryos last time we checked the SPS align temps were excellent
they were nice and warm. We will give you another number
right now.

sC And ... valve.

CAPCOX Apollo 8, Houston.

SC Go ahead.

AT Roger. Cn your SCS system your oxidizer
is running 75 degrees ...

END GOF TAPE
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CAPCOM Apollo 8, Houston.
SC Go ahead.
CAPCCM Roger, on your SPS system, your oxidizer

is running 75 degrees, fuel 74 degrees, and the PU valve
between 78 and 82, depending on where we measure it, over.

SC Real good, everything really is working
fine, isn't 1it?

CAPCOM Yes, it's moving right along, Bili.

SC Okay, see you later.

CAPCOM Adios.

FPAO Okay, Apollo Control Houston, 52 hours,
“% minutes. We will just shut it down to save wear and tear

on the eardrums.

END OF TAPE
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PAC Th
I 1
*

s is Apollo Control Houston, 53 hours,
2 minutes into the £ h

ht. The spacecvaft is 171 360 ¢dd miles
from Earth. Its velocity in feet per second, 3356, e have
heard from the crew in the last 20 minute time period, a

rather complete medical steatus. They reported that Bill

Anders had taken 1 marezine. They say they are all feeling

all quite well now as opposed %o vesterday. They alsoc explained
their sleep and rest cycie. As a general reference, the
spacecraft is proceeding on scrt of & nose down - 1in 4 nose

down attitude, if ycu creonsgider i wvout mind's eye, tre Earth,
Mcon, ard Sun. ail on & flar plair eznd along with the space-
crafs of course. The ruacecraft is proceeding in & nose

down attitude t(owaia ar interseciion with the Moon and at
the same time the spacecraft is rotating about 1 revoelutiocn
per hour. Its has held this at=zitude for scme time and will
continue in that attitude. Here is the tape conversat:-on
we have.
SC Houston, fpollo 8.
CAPCOM Apolio 8, this is Houston.
SC I understand vou want two sets on
number 40, lunar neayr horizon. Is that right?
CAPCOM That's affirmative. Two sets cn number 40,
lunar near horizon.
CAPCOM Apoilo 4, Houstor.
scC Co ahead Eouston.
CAPCOM Caused we missed you last trunion angle,
Frank.
aC 21450, _—
CAPCOM Roger, 2.:450, and Paul tells me Valerie S
igs ovar here and wishes Bill a happy nag.
5 Ckay, thank you. Tell her that he makes
20 tivod somaotimes toe wiill vou. _
CAPCOM Rcgev, I will deliver this modified ;
vorsion of the message. ;
s Tnank ycu.
ZAPCOM Apnllo 8, Houston.
5 i Go ahead Houston.
CAPCOM foger, on star number 40, which you are
doing now, the flight plan only calls fcr one set of marks.

You ralled down twe sets acd ‘*'s real

one iz required. We are glad to¢ have t
second set, over.

s

c
y your choice. Only
he data 1f you do a

SC We will only do owne ther, if you want
te. ©ur flight plan has been updated to reguest two sets.
That is why I called it down.

CAPCOM Roger,; ovne cet is fine,.

CAPCOM Apollo 8, Houston, we missed your last

Trunion.,
SC Very well. I will read it to vou. 21455.

6l
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i ’

CAPCOM 21455, thank you. Just a matter of /

interest, it is taking your voice about 1.6 seconds to get

down to us.

SC { Thov 30 I'm a little hoarse, that's why. Okay
Houston, do you want us to go back to the PTC attitude nowy——r
and start the rotisserie again?

CAPCOM That is affirmative Frank. We will have
the PTC attitude for you in just a minute here.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Roger, those PTC attitudes remain

plitch 224 degrees, yaw 020 degrees. On the next page, page 239
of your flight plan, those PTC numbers should be changed

co (garble).

SC Pitch 224 and yaw 20,

CAPCOM That is affirmative.

CAPCOM Apollo 8, Houston, over.

SC Go ahead Houston, Apollo 8.

CAPCOM If you have a few minutes, we would like
tc hear the detail crew status report from you.

SC Like what.

CAPCOM Well, like we would like to know, in the
iast 24 hours has anybody had any symptoms similar to Frank's.
We would also like to know - you know we told you the other
day to take marezine as you like. We would like to know

if anybody had taken any drugs and then we would like to
ralk over there about sweet breads and water and such.

sC Okay, nobody has taken any other drugs.
%nbody took any marezine. Nobody isgsick. Bill took one
of those pills, a sleep Seconal pifﬁ&}last night. Everybody
had breakfast this morning and ate most of their meal, meal
A-dzy 2. What else do you want?

CapPCuM We would like to tell you to drink
plenty of water. We think that your water intake may be
down, when we copied your dosimeter readings. The only other
tning is we were wondering how you feel, in general. We show
you to have about 15 hours sleep total, Frank or Bill about
16 and Jim about the same and we were wondering just how

vyou are feeling in general.

SC We all feel fine, we are going to fix it
:i0w 50 that we all have one more rest period before the LOI.
CAPCOM o Roger, thank you. — -
SC Qfaw-;} Happiness is bacon squares for breakfast. |
CAPCOM If you don't eat them all, bring then d
vack and we will finish them off here. ,{
SC Okay, Houston, Apollo 8 here.s&l stand

corrected, William had 1 marezine. He didn't tell me about J
it, ne snuck it, I
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CAPCOM Roger, understand Lovell took the
Marezine. Understand.
SC I asked Bill Anders and he took one when

he took the - with the Lomatil, when the doctors told him
to.

CAPCOM Roger, we copy that, thank you,.

ScC Okay, we are back on the barbeque attitude,
starting PTC.

CAPCOM Roger, Apollo 8, thank you.

SC We ran the latest state vector we have
through the P21 and it shows the pericynthion at 6%9.7 miles.

CAPCOM Yes, we were all having a big talk about
ihat down here. It looks like you are giving us a real good
comparison on our system. Looking extremely good.

sC We've got the navigator, platters and launchers.

CAPCOM I believe 1it.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM What was the time you used on that P21l?

SC 6910 there, Mr. Sliderule.

CAPCOM Thank you.

sC Mike, I wonder if Buz wants us to change
the time.

CAPCOM No, that is fine.

SC Oh, okay, thank you.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston

SC Roger, are you going to give us an update
for a maneuver PC plus 2 that does not assume a flyby maneuver.

CAPCOM Roger, standby.

CAPCOM Apollo 8, Houston.

SC Go ahead Houston, Apollo 8 here.

CAPCOM Roger. Here is a rather brief summary

of the updates that you will be getting. The one that you

have now for PC plus 2, following a LOI minus 8 flyby maneuver,
is still good. That will not be updated. The next update you
will get «will be MCC 4. After that, you will get 2 PC plus 2

maneuvers, that assume MCC 4 completed. One will be a minimum
Delta-V and the other will be a fast return. Do you copy?

sC Roger, understand and also I take it for
MCC 4 you are going to give us a new alignment. 1Is that
correct?

CAPCOM Affirmative.

PAO Apollo Control here. That was Jim Lovell
who came back with that snappy line, "happiness is having
bacon cubes for breakfast." Our present distance 171 699 miles
velocity in feet per second 3349. An update on the passage

into the lunar gravitational field, that event to occur at
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PAO an elapse time of 55 hours, 38 minutes,
46 seconds. The - our present weight of the spacecraft is
62 915 pounds, Earth pounds. At 53 hours, 16 minutes into
the flight, this 1is Apollo Control Houston.

END OF TAPE
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PAGC This is Apclle Contrel Houston at 53
hours 34 minutes into the ftiight. 1iike Collins is passing
on a procedure te the crew, invelving the use of that tele-
photo lens which we couldn't get to work yesterday. It will
certainly be of interest to the broadrcast media and hope-
fully, an interest to a lot of other people, too. Let's
listen to this conversation.

CAPCOM Apoilo 8, Houston.
SC Go ahead, iHouston, Apollo 8.
CAPCOM Rager, VFrank. I have got a lotktalking

to do regarding TV cameras and brackets and whatnot. I
would like to start in on it whenever vou are ready to talk
about it.

SC Let me get a plece of paper out.
CAPCOM Gkay .

SC Go ahead,

CAPCOM Okay . First

guestion. Are you plan-
ning to show us TV pictures of (o thh today?
sC Welli, that is what we wanted to do.

i he most interesting thing we can

It seems that would be y
show you, but we - you know, we had treuble with the lens.

[SRcue

S e e

CAPCOM © Well, okay, that's good. All this pro-
cedure that I am gcing to give 1o you here is relative to
what we hcope are fixes to the lens and for locking your

rendezvous window at carth, and rhe gimbal angles and
all that good stuff 1 uoking out the window
szt the earth yvather chan the moon. Over.

SC Roger.,

CAPCOM i
the polarizing filter, tue nod and
S R N Over.

b oward

e
r

147
~

:wow the red filter,
Je filter holder, and

5C o

CAPEOM @
pag: full,

54

COFCOM a3 filter to the
telaphote Léns. =7 i the red filter, not
the one tnat is sl filter silder.,

§C

CAPCOM by 0ot g lens to the camera.

SC ran ‘igure cut to do that,
Roger.

CAPCOM lesure the autemaric light control,
*he ALC switch on the c¢anesra is :the 1IN position. Over.

5C ALC TW, rager,

CAPCOM Roger. Atrtach camera to the adjustable

7Y bracket and attach the bracket to the TV mounting point

162/1
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on the commander's side of the hatch to point out rendezvous
window number 2.

sC Roger.

CAFCOM Okay. There is a note here that says
use dovetail on top of camera, rather than the side dovetail.
Use the dovetail on the top of the camera for mounting to
bracket and place the rocking nut on the bracket down. And
down means toward your -X directilon.

SC Roger.
CAPCOM Okay. Say, this step I just got through
giving you is somewhat complicated. You might want to get

the camera set up early using the instructions I just gave
ERES LI

SC We are not ready vyet.

CAPCOM Roger. I say again, the instructions
that I just gave you should end up having the camera looking
cut the window and about 30 degrees yawed left from your
+X axis, so I suggest you get the camera set up that way
early and any problems that come back to us, we will talk

them over. These mounting instructions are sort of compli-
cated.

SC Roger.

CAPCOM Okay, the next step. Dim the interior
iights, over.

SC Dim interior lights.

CAPCOM Roger. Next stop passive thermal control
it gimbal angle, pitch 224, yaw 020, roll 270. Over.

SC Pitch 224, yaw 020, roll 270.

CAPCOM Roger. Next acquire on high gain antenna.
fwitch to auto tracks, now beam upon acquisition. Over.

sC Got it.

JAPUOM Okay. Yaw spacecraft left to get good
view ©t earth and your rendezvous window number 2. You may

“ave t2 woitch slightly as well, but primarily a left yawing
waneuver to get a good view of the earth.

=C Got irt.

CAPCOM Okay. This maneuver is going to put you
very «lose to yeour scan limit for the high gain antenna, so
while you are muking the maneuver, check your lights. If

vour scan limit light comes on, vou still have got 15 degrees
to play with, but the only message is should you break lock,
then you are going to back to go back and reacquire and do
that maneuver over again, because you are going to be very
<lose to the edge of your high gain antenna capability.

sC Thank you.

CAPCOM Okay. And then finally, now that you
have got the spacecraft over there, aim the camera as required
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to include the earth and the field of view and do not touch
the body of the lens while lens while televising. Apparently,
if you put your hand on the lens, it is felt it causes elec-
trical interference. Over.

sC Okay, aim camera and do not touch lens
while televising.
CAPCOM Right. And in all this sutff and all

these pictures using the ALC, it is important that you let
the camera stabilize for at least 10 or 20 seconds, to let
the ALC do its thing.

ScC Stabilize for 10 or 20 seconds. Thank
you.

CAPCOM Right. Now we have some additional in-
gvryuctions in case this does not work. They say a full 20,

¥rank, on that ALC. It requires a full 20 seconds undis-
turbed for the ALC to properly do its thing. Now if these
procedures that I've given you do not work, then we will

be giving you some more and they had to do with other fil-
ters and various combinations thereof, so I have the polar-
izing filter and the red and blue filter holder at hand be-
cause we will be attempting to use those in addition to the
red filters 1f this procedure doesn't work.

sC All very well, Mike,

CAPCOM That's all we have right now. We will
nave a few more remarks on the TV here coming up later. I
would suggest that you get set up for this early and if you
“ave any questions on it, shoot them down to us. We have
# bunch of experts down here to help out.

SC Thank you, will do.

ZHND OF TACE
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PAO This is Apollo Comtrxol, Houstom. 54 rours
25 minutes into the flight. We have some conversation that
has come imn recently from the crew., We will play it for
you now,

CAPCOM Apollo 8, This is Hous<%ton, aver,.

5C Go ahead Houston, Apocllo 8.

CAPCOM Just a voice check, Frank.

SC Roger, Loud and clear.

CAPCOM Thank You.

CAPCOM Apollo 8, Houston.

SC Gec Ahead Houston, Ap<wlioc §.

CAPCCM Good, we would like some high bit rate
data when you can get it blocked up on the high gain. We
haven't had any of that for a while.

SC Roger, we will do that.

CAPCOM Thank You. How is that camera brarket
thing working ocut?

SC We are doing alright now.

SC This is Apollo 8 transmitting to you
on the high gain. How do you read?

CAPCOM Read you loud and clear Frank. Thank you.

SC Apollo 8 transmitting on the higb gain
antenna.

CAPCOM Apollo 8, Houston. You are locud and
clear. Thank you for the high gain.

PAO And this is Apollo Control,; Houston
back. During the television pass this afternoon we don't

know exactly what the crew is going to do, but you know

from the eariler discussion that they are going to work with
the telephoto lenses again with a filter application which
we hope will enhance the image of the earth and it is also
entirely possible they will swing it around --swing that
camera around and take a picture of the moon if we are csuc-
cessful we should see approximately about a quarter moon.

163/1

The eastern limb of the moon and in what detail, it is impossible

for us to estimate. But those are the general plans to take
a long look of the earth and hopefully a guick look at the
moon, They will be about 45,000 miles away from the moen at
that time. They are presently 174,000 miles from earth,
they are movircg in a velocity of 3300 feet per second.

This is Apollo Control, Houston.
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PAO This is Apollc Control Houston at 54
hours 35 minutes into the flight. We have established con-
tact and Frank Borman says, among other things, that they
have spectacular view of the earth. He goes into some lit-
tle detail regarding a jet stream that they are observing.
Mike Collins tells him he hopes that will hold up for at
least another hour so we can all see it on television. Here
is the conversation as it unfolds.

SC Houston, this is Apollo 8. Are you
getting high bit rate all right?

CAPCOM That is affirmative, Apollo B. We are
getting good high bit rate.

ScC Thank you.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Roger. I've got some more talking to
do about the TV any time it's convenient for you.

SC Go ahead.

CAPCOM Okay. First thing, we've made no pro-

visions in these instructions for taking plictures of the
moon and you could get some moon shots after it's all over
by looking out a different window or by making some small
maneuver, of course, we would be happy to have them. The
show as scheduled is just out the window of the earth only.
Over.

SC Roger.

" CAPCOM The second point 1is, of course, when
sou stop your passive thermal centrol, you are about 90 de-
grees -o the earth line, so when you make that yaw left, you
are going to have to yaw left until your middle gimbal angle
i in the vicinity of 60 degrees. You will get the addi-
ticaali 30 degrees by offset between where the camera 1is
pointed and your +X axis. But the two together are going
to total up around 90. We just wanted to make sure that you
understood you were going to be working with a large middle
gimbal anglile. Over.

s¢C Roger, we understand that. We are also
looking at the earth right now and there is spectacular
long thin band of clouds. Looks like it may be a jet streanm.

it's absolutely spectacular, going almost all the way - half
way around the earth. PR

CAPCOM Roger. Well, you might want to repeat
that during the TV narrative and we would like you, if pos-
slble, to go into as much of a detailed description as you
poets can on the various colors and sizes of those things
and how the earth appears to you, in as much detail as you
zan possibly muster, over. ‘

164/1
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I figure we will have to do

SC Roger.
- but I bet the TV

that because I bet you - I won't bet

doesn't work.
Well, we won't take that bet, but any-

CAPCOM
we are standing by for a nice lurid description and

way,
we would suggest that you talk a little Bit slower than you |

did yesterday, over, 2o e

SC Okay.
CAPCOM And the only other thing on this TV is

that the experts tell us that do not point with the wide
angle lens on the camera. Do not point at either the earth
or the moon, it comes close to damaging the interior of the

instrument due to the fact that is too bright, over.

|
|
f
|

END OF TAPE
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PAO This is Apollo Control, Houston 54 hours
50 -~ almost 54 minutes into the flight and the spacecraft
presently 174,800"miled from the earth. A word or two here
on a change in our charts and a change in our reporting
procedure which will come up following the passage of what
we call MSI or moon sphere of influence., That event to take
place in about a half an hour from now. We've been reading
the reporting we have given you on distance and velocity is
coming from a chart called the Command Service Module Space
Digitals and it presently uses as a reference, the earth.
Now at some point shortly after we pass the pass into the
sphere of influence of the moon the reference will become
the moon and we will have rather sharp and dramatic change
of the velocity reference. For instance, the velocity at
precisely at the passage in relative to earth terms will be
3261 feet per second. Relative to the moon, that same velocity
reading will be 3989 feet per second. And from that point
we will be giving you velocities in relation to the moon.
which will be exercising the gravitational effect at that
point. Our present estimate is that at MSI the moons sphere
of influence point, the moon will be 33821 miles from the
spacecraft and the spacecraft will be 176275 miles from
earth. Both of those are nautical miles. In the last 10 to
15 minutes the crew has put in one call simply to establish
communications. We have had nothing more than a "Roger,
we read you loud and clear." And at 54 hours 56 minutes
into the flight this is Apollo Control, Houston.

END OF TAPE.
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scC Houston, This is Apollo 8. We have the television
camera pointed directly at the earth.

PAO This is Apollo Control Houston. Frank
Borman has come up a little bit earlier -- a little earlier
than anticapted, but let's buzz this picture out. It is
~~ The bright blob on the upper right is the earth.

SC Roger. 1 got you.

CAPCOM Okay. We are just picking it up at 3 o'clock
on our screen.

SC Okay.

CAPCOM It is moving up toward 1l o'clock and in
toward the center. Keep it going in that direction.

sc Okay.

CAPCOM You're looking better. You're holding it
about 1 or 2 o'clock. Looking better, Give us a little more
in that same direction. You're down at 3 o'clock now. We see
about half of what you see, Too much. It is disappearing
at our 5 o'clock. Now it is coming back. It is half off the
screen at our 2 o'clock. It has disappeared off at our
3 o'clock. There, it is coming back in now. It is headed
toward the middle of our screen. Mark. It is right in the
center of our screen. Just hold her - hold her steady it
is really looking good. Okay. we have --

SC What you're seeing Mike is a. Houston, what
you are seeing is the Western Hemisphere. Looking, the
top is the North Pole. In the center, just lower to the

center 1s South America. All the way down to Cape Horn.

I can see Baja, California and the southwestern part of the
United States. There is a big cloud bank golng northeast,
cosre a lot of the Gulf of Mexico up to the eastern part

0ot the United States. It appears now that the east coast

is cloudy. 1 can see clouds over parts of Mexico, the parts
of Central America are clear. We can also see the white
bright spots of the subsolar point on the light side of the
earth.

CAPCOM Roger. Could you give me some ideas about
the colors, and also, could you try a slight maneuver. It
is disappearing, we see about half of it, It is going off
to our 12 o'clock. Now it is going off to our 3 o'clock.
That is the wrong direction. Yes, that is a good direction.
We need another small correction to bring it it to our center
screen. If you could maneuver toward the terminator, that
is the part of it we are missing. We are getting the lighted
portion. There you go, that's fine. Stop it right there.

SC Okay. For colors, waters are all sort of

a royal blue, clouds, of course, are bright white, the
reflection off the earth is much greater than the moon. The
land areas are generally a brownish, sort of dark brownish
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to light brown in texture. Many of the -- borders of the
clouds can be seen by the various weather cells. A long

band of various cirrus clouds that extend from the entrance
to the Gulf of Mexico going straight out across the Atlantic,
The terminator, of course, cuts right through the Atlantic
Ocean right now. Going from north to south. Southern
Hemisphere is almost completely clouded over, and up over
near the North Pole there is quite a few clouds. Southwestern
Texas and southwestern United States is clear. I would say
there are some clouds up in the northwest and over in the
northeast portion.

CAPCOM Roger. Could you maneuver toward the
terminator again, please? A little bit more. Stop her right
there and hold it. It keeps slipping up a little bit. Could
you maneuver slightly more toward the terminator?

PAO That is the North Pole at the lower left
portion of the earth. At about 8 o'clock.

SC How is that, Houston?

CAPCOM We are getting about half of the earth,

Frank. The top half, our top half which includes the dark
portion in it is obscured.

SC How is the definition on the picture?
CAPCOM Looks pretty good.

sC Can you see the cloud patterns at all?
CAPCOM That 1s affirmative.

sC Good. How are still seeing, Houston?
CAFCOM Yes, we are seeing it. We are missing

he portion of the earth that is over toward the terminator.
e dark poition of the earth is what we are not picking up.
We are getting about 3 quarters or four fifths of the rest
of it.

t
T

SC Roger. I will move it. Tell me when I
am getting better or worse please.

CAPCOM Good. Stop right there. That is worse, Bill.
Go back where you were. You made it disappear to our 3 o'clock.
Now it is coming back. Okay. Stop right there. Now you are
back where you were. We need a motion that is about 90 degrees
to that last one you gave us. That is the wrong 90 degrees.

180 degrees away from that one. Stop right there. Okay.

Now we have lost a different half of it. I need a motion

90 degrees to that last one. That is good right there, Bill.
That is good right there. Apollo 8, Houston. If you can
stick your polarizing filter in front of the camera without
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dislyabing anything else, it might improve the quality
slightly.

SC Stand by.

CAPCOM Roger Bill.

sC Okay. The polarizing filter is in front.
How is it now, Mike?

CAPCOM Still looking good. That didn't make much

of a change one way or the other, but in general, considering
how far away it is, it is looking excellent. e :

SC Well, 1 hope that everyone enjoys the
picture that we are taking of themselves. How far away
from earth now, Jim, about?

CAPCOM We have you about 180 000

SC e L) You are looking at yourselves at 180 000
miles out in space. Frank, what I keep imagining is if I

am some lonely traveler from another planet what I would
think about the earth at this altitude. Whether I think it
would be inhabited or not.

CAPCOM Don't see anybody waving is that what you
are saying?
ScC I was just kind of curious if I would land
on the blue or the brown part of the earth. You better hope
that we land on the blue part.
CAPLOM So do we. Babe. ,
SC_ st fied Jim is always for land landings. v
CAPCOM Frank, this picture is drifting off center
again. If you could make another correction to bring it
~ack, I couldn't tell you which direction, but you're going
the right way, you're going the right way. A little more,
a little more, whoa stop right there. That is the best

centering we hnve had Apollo 8, if you could just hold that
it would be perfect.

SC To give you some idea, Mike, of what we can
see, I can pick out the southwest coastline of the Gulf and
where Houston should be, and also the mouth of the Mississippi,
I can see Baja, California, and that particular area I am
using a binocular that we have aboard.

capcom Roger. That understand.

SC This is an 8 power 1instrument that I have.

CAPCOM Right. Well, we are seeing the entire
2arth now including the terminator. Course we can't see
unything past the terminator at all. Are you able with

your binoculars to see the dark horizon? Anything past
the terminator?
SC Negative, Mike. We can't see anything past
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nd

the terminator with the binoculars or wit them. This earth
is just to bright to and it cuts down the night adaptation
to see anything on the dark side.

CAPCOM Roger, understand.

SC Since this is winter time. Since this
is winter time in the northern hemisphere, we can see all
of the South Pole and the southern ice cap, and not to
much of the North Pole. Hey, you and Jim better get together.
Jim just said he saw the North Pole.

CAPCOM He is looking out a different window.

SC That is what makes the difference.

CAPCOM Do you still have the --

SC He has the binoculars upside down.

CAPCOM Do you still have the polarizing filter
in front of the camera?

SC Negative.

CAPCOM Okay.

CAPCOM Try putting it back in front of the camera
one more time.

SC (Inaudible) Okay?

CAPCOM And once again we need a small attitude
correction. Our earth is disappearing up and to the right.
Jur earth and your earth., The wrong way, wrong way. A little

bit more. Okay. That is fine if you can hold it right
there. Oops, no it is slipping back off again. Okay.
Keep coming a little bit more, a little bit more. Okay.
90 degress to that direction. That is the wrong 90 the
other way. There we go. A little bit more. Nope, wrong
way, wrong way, I am sorry. Keep coming in that direction.
No, it is gone up at our 12 o'clock. There we go it is
comisg back down. There we go, it's coming back down,
it’s coming back down. Bring it down a little bit more.
Okay. Stop. Now we need 90 degrees to that direction
again.

SC I hope that the next camera has a sight
on 1it.

CAPCOM Roger.

SC How is that.

CAPCOM Well, that has disappeared, just practically.
We were wondering 1if there was any change of your looking
~ut one of the other windows and seeing the moon? Hey, it
18 coming back in, Bill. Okay. Hold it there. That is

just fine for the earth. That is extremely good on the
2arth if you can just hold that.
SC It has the polarizing filter in fromtof it

now, Mike.
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CAPCOM Roger. Thank you and it is centered very
well, We get a very slight improve with it but in general
it is very good considering the distance.

PAG Qur present distance from earth is 175 803
175 803.

s5C Mike, I think we will have to save the
moon for anmother time.

CAPCOM Roger. I understand. You are still very
well centered with your picture. We noticed a couple of
jumps in the apparent intensity. Did you make some filter
change?

sC Roger. We tried to put that other red filter
in front of it, but it didn't seem to fit,

CAPCOM Roger.

CAPCOM We would ~-- on a final test when you get

down to the end of your allotted time here, we would like

you to remove all filters and let us see how it looks with
all filters removed, and then we would like to get several
spot meter readings at the very end of the test.

SC Okay. We will be removing the red filter
now.

CAPCOM Roger.

SC Do you still have us, Mike? The lens 1is off.

CAPCOM Roger. We have it, and if you could maneuver

it toward the terminator slightly you would again center
our picture.

PAO The spacecraft is almost directly over
dead center South America. This picture is beaing received
simultaneously through our antenna at Madrid and at Goldstone
Calitornia.

sC Is that the right direction?

CAPCOM That is the right direction. Keep coming.
Now that is the wrong direction, Frank. Did you =-

SC (Inaudible)

CAYCOH Well, negative. I need another maneuver
toward the terminator. It is drifting off the screen to
our 11 o'clock. We appear to need a maneuver toward the
terminator.

SC Thank you.

CAPCOM No, that is the wrong direction, Frank.
We are starting to lose the picture. There you go. That
is the correct way.

SC Okay, Houston. How's that for today?

CAPCOM That is just fine, Frank. That's great.
We would like to at the conclusion here take 3 spot meter
readings. You can do that at any time at you convenience.

We would just like to get some after the fact readings on

the luminous intensity.
:C Roger. Jim has got the spot meter out now.
CAPCOM Thank you.
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SC Is it centered now, Houston?

CAPCOM - Now quite, Frank.

CAPCOM That's good right there. Hold that right
there. That's perfect.

sC Okay, earth. This is Apollo 8 signing
off for today.

CAPCOM Good show, Apollo 8. We appreciate 1it.
See you manana.

SC Roger.

CAPCOM We have Haney down here following your
trajectory, so all is well. He says 10 minutes from the
moon's sphere of influence.

SC Okay. Good.

PAO This is Apollo Control Houston. We taing
that raps up tour television viewing for the day. The picture
started -- 1 have to go back and get a hack on it —— 1 wouig
estimate about 5 minutes of 2. Stand by and we will ge! an
exact start time. We had not anticapted the starting of the

pass until about 5 or 6 minutes after the hour. The crew
moved in on us a little early as they did yesterday. I guess
we should have anticapted it. When we began receiving a
signal through Goldstone. Stand by one. We have had word
from our station on Goldstone that they suspect ithat thejir
reception may be even sharper than what we were receiving
back here in Houston. We are going toc get ‘an early relis-

on that. We are still awaiting ahere a start time our
assistant is trying to get it for us. Well, we go with the
estimate of 1:58 pm EST and the signal went% off at approximately
2:20 pm CST. Both of them are -- The spacecraft now

176 000 miles from earth. Its velocity in relation to the
earth is 3265 feet per second. This is Apollo Control
Houston.

END OF TAPE
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PAO This is Apollo control, Houston, at
55 hours 38 minutes into the flight and we have been asked
for a reaction here in the control center during that
television passage. I think the remark from Lovell got the
most reaction was in his description of the blue and brown
Earth and not being sure of whether he would land on it.
This triggered a tremendous spike of laughter, the likes of
which I can't recall, which immediately settled down to
business and in general the room the - there was just zero
talking going on in the room at the time except for what
we all heard from Mike Collins in an exchange which the
crew and as we have been talking the Apollo 8 has passed
the - into the Moons sphere of influence and quite literally
this is a historic landmark in space flight because for the
first time a crew is literally out of this world, they are
under the influence of another celestial body. The Moon
from which the Earth 33 820 straight line nautical miles.
We indicated eariler our space digital charge at some point
not yet completely clear we'll switch over and start giving
us Moon related values. That switch just took place and
we immediately have configured, velocity is now 3989 feet
per second in relation to the Moon and the last value in
relation to the Earth was 3261 feet per second in relation
to the Earth. We'll see this number go down off the Moon
related figure over the coming period. We have some tape
just prior to the start of this transmission, we will play
that for you now..

sC Houston, Apollo 8, returning to the
PTC in those.

CAPCOM Alright, Houston, understand, returning
to PTC. Thank you,

sC Roger,.

CAPCOM You can tell Jim he is getting pretty

ham handed with that P21, he got a parallel altitude
three tenths of a mile off what we are predicting down
here, '

sC Is that right.

CAPCOM Rog. Apparently you have got 69.7 and
the ITC says 70.

sC Are we going to leave it at that or
are we going to correct it to make it lower.

CAPCOM ' We are talking about it, Frank.

sC We have got a lunar reading of about
between 1 and 1,25 - 1.25 K.

CAPCOM Roger, understend, between 1 and 1.25 K
thank you.

sC Houston, Apollo 8,

CAPCOM Alright, Houston.
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SC Roger, 1if you put your CMT to accept
we will send you our state vector.

CAPCOM Touche',

PAO And that wraps it up from Apollo 8
and now - and now presently 33681 miles from the Moon and

moving in a Moon related velocity 3989 feet per second at
55 hours 42 minutes into the mission, this is Apollo control,
Houston.

END OF TAPE
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PAO Apollo Control, Houston here. 56 hours
3 minutes into the flight and in the last 15 to 20 minutes
we have had a most interesting discussion with the crew.
Like getting Frank Borman's reactions primarily to the
television pass. He was advised by Mike Collins that for-
tunately today those spectacular views of the earth had no
competition had no football games to compete with and Borman
allows as how he hopes a football game wasn't stopped to
see the view from space. That pretty well sums up Frank
Borman's extraordinary interest in the game of football.
Here 1s the conversation.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston.

SC How does everything look, Mike. All our
systems and everything. See any switches out of place?

CAPCOM Negative, I'1l take a check around here
but it is looking good, just a second.

SC We are all in the cabin Mike like monkeys
and I wanted to make sure we didn't hit anything.

CAPCOM Apollo 8, Houston. Everything is looking
good down here all ... and systems are GO.

SC Thank you.

CAPCOM We are reading you loud and clear Frank.

CAPCOM We are having a playback of your TV
shows and are all enjoying it down here. It was better than
yesterday because they didn't pre~-empt the football game.

scC Don't tell me they cut off a football
game, didn't they learn from Heidi?

CAPCOM You and Heidi are running neck and neck

in the telephone call department. !

P

S —_

END OF TAPE
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CAPCOM
SC
CAPCOM

from Madrid to Goldstone in another 3 minutes.

Apollo 8, Houston.
Go ahead, Houston.
Roger. We will be switching antennas

You can ex-

pect a glitch on your comm,

SC
CAPCOM

Thank you.
Apollo 8, Houston. We are reading you

loud and clear through Goldstone, over.

sC
maneuver t
CAPCO
SC
CAPGOM

SC [bavT . .)

M

Roger,

PP, |

Television on now and we are trying to
o the earth.
Roger, understand.
Houston, Apollo 8.
Apollo 8, Houston. Over.
We are maneuvering the position

now for the TV. Bill has got it set up in Frank's left
rendezvous window and I'm over in Bill's spot looking out

the right rendezvous window.

through my window.
thumb.
CAPCOM
at an arm's length.
SC

That's right.

is South America down below us.
Roger. 1Is the TV camera pointed at

sout 30 degrees yaw level from the +X-axis?

CAPCOM

SC
we've got it in the
ition now.

CAPCOM

SC
picture?

CAPCOM

END OF TAPE

Stand by. We're checking it. We

The earth is now passing
It's about as big as the end of my

About as big as the end of your thumb

I think what we see now

think

right position, we are going into pos~

Okay.
Houston, are you getting any sort

Apollo 8, Houston. Negative, not

of

yet.

o s ot
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PAO This is Apollo Control at 57 hours 11 minutes
‘into the flight. Here in Mission Control Center, we've com-
pleted the change of shift and Flight Director Milton Windler
has gone through the status of the mission with his flight
controllers. Now, at the present time, we are preparing for
a midcourse correction. This will be the second performed
on this translunar leg of the Apollo 8 flight. That first
maneuver was, of course, performed with the service propulsion
system engine, Midcourse maneuvers number 2, numbers 2 and 3,
now which had been included in the flight plan, were not per-
formed because of the small amount of correction needed and
our estimate, at this point, is that midcourse correction
number 2 will be for about 3 feet per second and will occur
at the nominal time in the flight plan of about 61 hours.
We've had two brief conversations with the crew since our
last report. We'll play those back for you now.

SC Houston, Apollo 8.
CAPCOM Go ahead, Apollo 8.
sC Hey, Jerry, how much water does this, the

water dispenser in the lower equipment bay, the one that puts
out hot and cold water, how much comes out of that with each

shot ? o i
CAPCOM Stand by. I'11 take a check on that. And |
by the way, welcome to the Moon's sphere. }
sC The Moon's fair? §
CAPCOM The Moon's sphere - you're in the influence.\
scC That's better than being under the influence.]
Hey, Jerry? N
CAPCOM Go ahead, 8.
Si My handy LMP added schematics out of the
drop of a hat and informs me that it's 1 ounce per cycle.
CAPCOM Apollo 8, looks 1like the flying EECOM and
the ground EECOM came to a dead heat on that one.
SC They did?
CAPCOM We got the same answer at the same time.
S¢C I'1l have Bill put it on the tape recorder
and send it down.
CAPCOM Apollo 8, Houston.
ScC Go ahead, Houston, Apollo 8.
CAPCOM Okay, 8, we want to run a little exercise on

the ground here to make sure that we're able to dump the tape
and bring the voice portion back to Houston in a timely manner.
So we plan to dump your tape and we're going to exercise the
procedures on the ground to get it back here and take a listen
to it. We believe that we have something on the tape already
unless you have recorded over it after the last dump. Just

to make sure, we'd like to have you just say a few words, give
us a short count or something on the tape and anything that you
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might want to put on there. And we're going to do this in
the next 5 minutes before we get away from Madrid. In fact,
we want the exercise so we'll go ahead and do that and we'll
tell you before we make the dump.

ScC Houston, this 1s Apollo 8, over.
CAPCOM Go ahead, Apollo 8.
SC Okay, kid, we put a few comments on the last

of the tape after we heard from you and it's being rewound
now and you can have it as socn as we get it back to the
beginning.

CAPCOM Okay, we'll have to wait. It looks like
you are going out of the attitude to use high gain. We'll
catch it next time around and then dump 1it.

SC Okay, I know this would be better in high
bit rate though it will probably take quite awhile.

CAPCOM All right.

‘PAO And that concludes the conversation that we
had with the spacecraft during the press conference. At the
present time, Apollo 8's velocity, as it moves toward the
Moon now, is 4011 feet per second. So we are beginning to

see an increase in velocity as the spacecraft comes under the
influence of the Moon's gravity and begins to accelerate
toward the Moon. Our height above the Moon is also showing
a continued decrease and now reads 30 021 nautical miles.
Marilyn Lovell, Apollo 8 Command Module Pilot Jim Lovell's
wife was in the viewing room at Mission Control Center for
abgut 30 minutes, viewing activities here in the Control
Roowm and talking with DBr. Robert Gilruth in the viewing
rnom.  And she heard the rather brief conversations with
the spacecralt during that period of time and she has now
12{t the Control Center. At 57 hours 16 minutes into the
flight of Apollo 8, this is Mission Control Houston,

END OF TAPE
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PAO This is Apollo Control at 57 hours 32 min-
utes into the flight of Apollo 8. Now we are in contact with
the spacecraft at this time and Bill Anders reports that both
Frank Borman and Jim Lovell are sleeping at the present time.
And we have passed up some preliminary information to the
crew on the mid-course correction that they will be performing
at 61 hours in their flight. We will bring you up to date
with the tape on every part of that conversation and stand
by for any live communication with the spacecraft.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAPCOM Rog. Do you think we're in a position
where we could use the high gain?

SC I believe we could.

CAPCOM Okay.

CAPCOM Apollo 8, Houston. We're dumping at this
time.

SC Roger. (garble)

SC We ought to also get a check on it at
mid-rate per TSC voice.

CAPCOM Apollo 8, are you saying that everything
that's on there now is in high bit?

sc That's where my switch is.

CAPCOM Okay. We'll take a look at it then. It
was making - It was previously recorded in low bit. After
awhile we'll come back and maybe take a look at that, too.

SC Okay, we might can wait until we get 1in

a little closer to the Moon to put as big of strain on it as
we Can.

CAPCOM Apollo 8, Houston.

5C Go ahead Houston.

CAPCOM Okay, we've completed the dump and the
tape recorder's back to where you can use it any way you
want. We may want to dump that thing again, and if we do

we'll go ahead and use the same information unless
you have something else that you specifically wanted to put

on there later. Listening to the voice call to you - it
sounds real good. We're coming up on a mid-course four and
right now it's - talking about doing it on time and you can

anticipate the burn im the neighborhood of 3 foot per second.
We're considering and would like for you to think about the
possibility of doing this burn using the onboard vector and
just have us update the vector in the lens slot, so that you
will have the midcourse vector on board. But it looks
like it won't have any big effect on the burn result and 1t
might prove interesting. So if you think about that one for
a bit, let us know if you have any suggestions or thoughts
v: the subiject.

SC Rog. You say it uses the onboard vectors
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SC and leaves the midcourse vectors on
the lens slot.
CAPCOM That's affirmed, 1if that's what you would

like to do, right. We considered it and looks like that would
be a reasonable thing.

SC Roger. Frank and Jim are asleep now and
I1'11 bring this up to them when they wake up.

CAPCOM Okay, real fime.

CAPCOM Apollo 8, Houston. How about turning up
the oxygen?

SC Okay, 1it's turned up.

PAO This is Apollo Control and it appears that

we have no more communications with Bill Anders during this
period. We would also judge that the crew is following the
advice of the ground given out yesterday that they set their
down pace and sleep when they feel they need it. As you heard
Anders report both Borman and Lovell are sleeping at the present
time. Apollo 8 is continuing now to accelerate toward the
Moon. The current velocity reading is 4018 feet per second
now that's up about 10 feet per second in velocity in the

past 30 mfnutes. And our current altitude now stands at

29 048 feet or rather 29 048 nautical miles above the Moon.
This 18 Apollo Control at 57 hours 40 minutes.

END OF TAPE.
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PAO This is Apollo Control at 58 hours into
the flight of Apollo 8. We've had no communications with
the spacectraft since our last report, and here in Mission
Control it has also been rather quiet. At the present time
the spacecraft is at an altitude of 28 225 nautical miles
from the moon and velocity reads 4024 feet per second.
Coming up in just a little under 3 hours we have a midcourse
correction maneuver scheduled. This 1is listed as midcourse
correction number 4 in the flight plan and will actually be
the second midcourse correction on route to the moon. Mid-
course corrections 2 and 3, which were listed in the flight
#lan, were such low values that they were not performed and
we anticipate that midcourse correction coming up will be
for about 3 feet per second, a burn of about 3 feet per sec-

172/1

ond using the spacecraft reaction control system. At 58 hours

1 minute this is Apollo Control.

END OF TAPE
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PAC This is Apollo Control at 58 hours
12 minutes. We have just been in touch with the spacecraft
and received a status report from Bill Anders on the condi-
tion of the spacecraft windows at this time. We'll play

back that conversation for you and then stand by briefly,
for any further communications with the spacecraft.

CAP COM Apollo 8, Houston.
sC Go ahead Houston.
CAP COM Okay Bill, T guess I want to belay my

laughs throughout, using the on board state vector 4NCC4.
Now after looking at it somemore on the ground, they've got
to get going on making their paths and doing all their com-

putations. And rather that put it off or do it twice, we're
going to go ahead and go with the procedures we've been using
all along. On the lunar orbit stuff, we've been looking it

over and we got several guys, Jack Smith, accompanying in
the back rovm, looking at what effect your windows have.
And basically it looks like there's two options that will
make an impact on that REV 2, One of the options, of course,
will be just to have you and Jim change seats and let Jim
look out and get his SAM that way, and another option will
be to roll the bird over and let Jim point the optics as
far forward as he can get them and take his SAM through
the telescope. And I guess we'd like to have any thoughts
that you folks have on what you think you can do with the
windows, if you have anything we'd like to sipher it into

ouxr thinking and go ahead and firm up our plans as early as
we can. We'd like not to put it off so that we have none

of rhe things to do after midcourse. You folks can prob-
ably tell o more abeout what ycu can do with those windows.

o if wou have any thoughts, go ahead and sing out with them
aud we'll see what we can do about fencing that in.

SC Okay. With reference to the midcourse,
I think that's generally agreed upon. That we do it like
we've alwsve been doing it. Now with respect to the win-
dows, spaie windows, essentially, are useful. The 2 side

windows are, may be all right for observation, and the
problem with the rendezvous windows is that they're pretty
small. And I just thought we'd have to play the window
game by ear. Not really sure what capability we're going
to have. And we'll give you somemore thoughts on this
later.

CAP COM Okay, how about exercising the idea of
rolling over and having Jim do his polarization through the
telescope because if we have to change attitudes we'd like
to go ahead and start thinking about what effects that'll
have on such things as antenna orientation and all that.

sC Okay. We'll - I'll mention it to them
when thevy wake up.
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PAQ And it appears that we'll have no further
communication at this time with Bill Anders, aboard the space-
craft. We're continuing to monitor the velocity and altitude
as it approaches the moon. At the present time, our velocity
reading is 4030 feet per second and we're at an altitude,
above the moon, of 27 575 nautical miles. Our predictions,
in Mission Control Center, are that the velocity will, of
course, continue to accelerate as we approach the moon
rather slowly for the next 7 hours or so and we anticipate
that by about 65 hours the velocity will be somewhere around
%350 feet per second. That would be an increase of about
300 feet per second over what we're showing now. The dra-
matic increase in the velocity will come between 65 hours
and 69 hours, at the point of lunar orbit incersion, when
the velocity will just about double, going from 4350 feet
per second up to about 8420 feet per second. At 58 hours
18 minutes into the flight this 1is Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control at 58 hours 37 minutes.
At the present time, our spacecraft velocity 1s 4037 feet per
second and we are at an altitude now of 26 764 nautical miles
above the Moon. We had one rather brief conversation with
Bill Anders in the past 15 minutes or so and have not heard
from the spacecraft since. During that conversation, we
passed up to the spacecraft an update to the computer
driven clock aboard the spacecraft and that pretty much
summarized the content of that communication. We'll play
that back for you now and then pick up live with conversations
that are going on at the present time.

SC Go ahead, Houston,

CAPCOM Okay, Apollo 8, we'd like to update your
CMC clocks. This is not the correct errors which we have
now but just to make up for some effects that we're going
to have in lunar orbit. And what we'd like to have you do
is go to POO and accept and let us update the clock time,

5C Stand by.

SC Okay, in POO and accept.

CAPCOM Rog, thank you.

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

CAPCOM Okay, we're completed with the clock update
and the computer 1is yours.

SC Thank you. Going to block.

CAPCOM Rog.

END OF TAPE
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PAO This is Apollo Control at 59 hours 22 min-
utes into the flight. At the present time Apollo 8 is at an
altitude of 25 036 nautical miles above the move and traveling
at a speed of 4053 feet per second. Since our last report,
we have only had one very brief conversation with the space-
craft. That was a request from the ground that Bill Anders
begin a fuel cell purge, supposedly one of the routine bits
of housekeeping that the crew will - is carrying out through-
out the flight, at specified time intervals and part of this
procedure to remove any contaminants that build up inside the
fuel cells and could begin to degrade their performance. We
will play back the short bit of tape that we have on that
conversation and then stand by for any possible call to the
crew.

CAPCOM Apollo 8, Houston.

SC Go ahead Houston.
CAPCOM How about an 02 purge.
SC Okay.

CAPCOM Thank you,

SC There's number 1.
CAPCOM Roger.

END OF TAPE.
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PAO This is Apollo Control at 59 hours 46 minutes.
Capsule Communicator Ken Mattingly has just put a call into
the crew. We'll catch up with the tape and then follow the
conversation live.

CAPCOM Apollo 8, Houston.

SC Houston, Apollo 8, go ahead.

CAPCOM Okay, we'd like to update CMC the order
that we'll update will be the LM state vecotr, the CSM state
vector, and then the external DELTA-V and the rest mat. So

any time you're free with it, we can have P0OO in accept we'll
go ahead with it.

scC I understand you're going to update LM
sate vector, CSM state vector, and external DELTA-V and rest
mat.

CAPCOM Affirmative. And I'll have one, two,
three pass to read to you.

SC Stand by. Okay, you've got P00 in accept.

CAPCOM Okay, thank you. And just a minute I'll
be with you on the pass. They'll be three minute pass. One
of them MCC 4.

SC Houston, Apollo 8, we're ready to copy
if you read.

CAPCOM Okay, stand by.

SC Okay, that means we've lost com here for
a second.

CAPCOM No, just fine. 012 minus 00 011 plus 00

012 031 008 323 November-Alpha plus 00 618 00 020 011 00 020
17 29 65 308 Alpha-Centauri up 073 left 34. For the stars
it will be the primary-Sirius, secondary Rigel, 129, 155
010, over.

SC Roger, MCC4, RCS G&N 6288 NA NA 060 59
5430 minus 00012 minus 00011 plus 00012 031 008 323 NA, are
you with me so far?

CAPCOM Keep going.

ScC Plus 00618 00020 011 00020 17 29 65
308 Alpha-Centauri, up 073 left 34 primary Sirius secondary
Rigel 129 155 010, over.

CAPCOM That's correct Apollo 8,

SC And what else have you got?

CAPCOM Okay, I've got one for pericynthion plus 2
and it's a minimum DELTA-V solution.

SC Roger, ready to copy.

CAPCOM Okay, that's pericynthion plus 2 RCS G&N

628 71 November-Alpha and stand by one. Okay, we'll pick up
with a pitch trim and yaw trim of not applicable. Time 071
07 2216 minus 004 68 plus 00 254 plus 00 181 173 101 027
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November-Alpha plus 00 187 00 563 515 (005 63 01 31 69 198
044 down 044 left 45 plus 11 00 minus 025 00 129 67 36198
137 0153 primary Sirius secondary Rigel 129 155 010
4 jets plus X. This assumes execution of midcourse correction
number 4 and uses the same alignment as midcourse correction 4,
over.

SC Roger, pericynthion plus 2 minimum DELTA-V
RCS G&N 62871 NA NA 071 07 2216 minus 00468 plus 00254 plus 00181
173 101 027 NA plus 00187 00 563 515 00563 013169 198 044
down 044 left 45 plus 1100 minus

END OF TAPE



APOLLO 8 MISSION COMMENTARY, 12/23/68, CST 6:47 177/1

SPACECRATT Graft 45 plus 1100 minus 02500 12 niner
67 361 niner 8 1370153 primary Sierra, secondary rogel 12
niner 155010 4 jet plus 6 assumes MCC4 with same alignement

over.
CAPCOM That is correct Apollo 8.

SPACECRAFT Houston, Apollo 8, confirm that foresite star

and SPA are exactly the same number and not typographical
error.

CAPCOM Roger, Apollo 8, they are checking that.
Apollo 8, the computer is here if you can take it back

SPACECRAFT Roger, going to Block.

CAPCOM Thank you.

CAPCOM Apollo 8, Houston here. Apollo 8, Houston

SPACECRAFT Houston, this is Apollo 8. Do you copy?

CAPCOM I do now loud and clear. 1I've got one

more pad for you and the confirmation that forsite star num-
ber and the pitch angle are correct at 44.

CAPCOM Roger, and we are ready to do our P52
preferred alinement at this time are you ready?

CAPCOM Affirmative,

SPACECRAFT Okay, we are ready to copy.

CAPCOM Okay this 1s a pericenthium plus 2 for

a fast return. This will be SPS GNN 628 71 minusl6l plus

12 niner 071 064207 plus 45224 minus 06216 minus 18712 001
287351 November Alfa plus 001874 niner 336 6034 niner 118
112038 2 niner 6 earth up 010 right 37 plus 14 75 plus 06500
1323 niner 36 niner 131060 niner 23 primary star Sirius
secondary Rigel 12 niner 155010 no ullage. Assumes execution
of midcourse correction 4 and uses the same alignement. The
time for MCC5 for GERU determination that's Golf Echo Romeo
Uniform. This will be a GET of 8302 us P37 NC4 steps 1 through
10 and NC8 steps 3 and 4. I say again use P37 November
Charlie 4 steps 1 through 10 and November Charlie 8 steps

3 and 4. Velocity 400 K for Carter control chart 36507 over

SPACECRAFT Houston, Roger, this is Apollo 8, you
copy?

CAPCOM This is Houston

SPACECRAFT Roger Houston, this is Apollo now you
read,

CAPCOM Okay, loud and clear Bill.

SPACECRAFT Okay, Ken, pericenthium plus 2 fast

return SPS GNN 62871 minus 161 plus 12 niner 071064207 plus
45224 minus 06216 minus 18712 00l 287 351 NA plus 00187 49336

END OF TAPE
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ScC 49336 603 4 niner 118 11 2038 2 niner 6
Earth up, 010 right 37 pius 1475 plus 06400 1323 niner 36
niner 13 1060 niner 23 primary serious secondary roger 12 niner
155 0i0 no ullage assume MCZ4 same alignmeat MCZ5 gay rude
determination GED 8302 P-37 MZ4 1 through 10 and copy MZ 8
3 and 4. Velocity at 400K 36507. Over.

CAPCOM Okay, Apollo 8. That's correct with one
exception. In the pad format under longitude noun 61, That
is plus 06500. Over.

SC Roger, that's what I have - plus 06500.

CAPCOM Okay. That's correct Apollo 8.

SC And we're ready to copy whatever else
yvou have.

CAPCOM Apollo 8, let's go back and confirm on

your minimum Delta V pericynthion plus 2. That the pitch
column is 10l. That's the fifth block down.

SC Roger. Pitch. Roger, Pitch 101.

CAPCOM Okay. Thank you very much. And the item
we have left to go is that we'd like to get with you on how
you want to handle problem with windows on rev 2.

SC Okay, Houston. Stand by on that please.
CAPCOM Roger.
5C Houston, this is Apollo 8. We want you

to come up with a suggested red line for RCS usage during
Lunar orbit, also, please,.

CAPCOM Rog, that's in work.

SC And for your information, Houston, when
the Sun is shining on window 5, it's pretty hazy. Window
number 1 is a little bhit better.

CAZCOM Okay, thank you.

€C Houston, this is Apollo 8. Houston,
Apollo 8.

CAPCOM Apollo 8, go ahead.

SC Roger. We tried to get this realignment,
We need - Do you have a maneuver to get us some gimbal angles
so we dor't get gimbalized when we get the preferred alignment?

CAPCOM Stand by on that.

SC Thank you.

SC All right here's the present position
we'll go into gimbal lock because we're doing it in preferred
angle.

CAPCOM fay it again, Apollo 8.

sC In running through program 52, we get a

program alarm 401 which would indicate there'd be continued
if we drive it into gimbal lock.

CAPCOM Rog. I understand.

CAPCOM Apollo B, Houston. This should be an
eption 1 like option 3.

sc¢ Rog Houston, we're doing an option 1
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scC like option 3. We keep getting a 401
alarm, which does desired RCTU yield gimbal lock.
CAPCOM Rog. Stand by.

END OF TAPE.
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CAP COM Apollo 8, Houston. It appears that you
have maneuvered around the Gimbal LOX system.

SC Roger. Roger.

CAP COM Okay. Sorry we were late on that answer.

SC Thank you. Houston.

PAO This is Apollo Control. During that

series of conversations with the spacecraft, among the num-
bers passed up to the crew and then verified and read back
down from the spacecraft, was the information that will be
used for the midcourse correction coming up at 61 hours.
That maneuver is scheduled to be an RCS maneuver using the
4 reaction control system jets on the service module, each
of those having a thrust of about 100 pounds. So we'd have
a total of 400 pounds of thrust. The burn duration is
scheduled for 11 seconds and with that much burn time and
that much thrust acting on the weight of the vehicle which
is estimated to be at 62 888 pounds it gives a delta V, a
change in velocity, of about 2 feet per second. And that
velocity change would be in the retrograde direction. It
would slow the spacecraft down slightly, having the effect
of lowering the perigee or perilune at the point the space-
craft passes closest to the moon. Our computations on the
ground give the low point above the surface of the moon at
present, without the maneuver, as 69 nautical miles. The
nominal altitude would be 61.5, and this burn is designed
to give us that altitude at pericynthion. The spacecraft
will be pitched down and yawed right slightly in the burn,
makiag iZ retrograde and slightly out of grade. We're now
bh-a% 1« ronversation with the spacecraft, and we'll pick

s conversstion up now.

v

3c Houston, Apollo 8.

CAP COM Go ahead.

SC Well, we stopped and went through course
line ©f P52 and then we got final line, pick a pair, pick
Czpelia. But she dreve and didn't get to any place. All
right, just pick Capella, I can't recognize anything out
there right now. <Can I re-cycle here and go back and
pick a pair?

CAP COM I'm sorry, Apollo 8.

SC All right, Houston? Apollo 8.

CAP COM Go ahead, Apollo 8.

sSC Our plan is to go back into re-enter
program 52. It did not drive to Capella and I can't re-

cognize it in the scanning telescope.

END OF TAPE
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5C My plan is to go back into re-enter
program 52, well it did not drive to cabilla and I can't
recognize it in the scary telescope. My plan is to ge back
into the recoil P-52,

CAPCOM Okay, stand by one.

CAPCOM Apollo 8, can you confirm that you zero
the optics where I'm concerned?

SC Roger that's affirmative, we zeroed
the objects.

CAPCOM Apollo 8 Houston, you have a go for a
second try inm P-52 in option 3.

SC Okay. I know how (garble) got 1in the
telescope, I might want to call that one instead of
Capella.

CAPCOM Okay .

SC I want to see what it comes up with first,
though.

PAO This is Apollo Control. We have just now
passed the 30-minute mark inm the clock counting down to the
mid-course correction maneuver. Now that clock currently

reading 28 minutes 35 seconds until the burn, and at the
present time Apollo 8 is at an altitude of 22 211 nautical
miles above the Moon, traveling at a speed of 4085 feet per

second. We'll continue to stand by for any conversation from
the spacecraft or the ground to the spacecraft.

SC Houston, Apollo 8. We came up with an
unacceptable difference in our stars. We're going to have
to recycle.

CAPCOM Roger.

s C If we don't get this mid-course, then
what will I do to our pericynthion?

CATCOM Stand by, one.

CAPCOM Apollo 8, Houston. In the event that we

don't get this mid-course in, we'll still go for an LOI, and
let's den't forget that you try a (garble) which is OCTO 10.
Sc That's the one we're trying now.
CAPCOM Roger.

END OF TAPE,
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PAO This 1s Apollo Control at 60 hours 40 minutes
into the flight, and we're continuing to countdown to our
midcourse correction now 19 minutes 57 seconds from that
maneuver. At the present time the crew is somewhat behind
in the flight plan, and we suspect they are involved in
aligning the inertial measurement unit in the Guidance and
Navigation equipment. We just heard from the Guidance Officer
that it appeared that that operation was proceeding well at
this time. We'll continue to follow activities and monitor
for any conversation between the ground and the spacecraft.

PAO This is Apollo Control at 60 hours 46 minutes.
Now we're continuing to monitor for conversations between
the ground and spacecraft. It's been a very quiet period
what with the crew busily involved in getting ready for the
midcourse correction maneuver. That burn is scheduled to
occur now in 14 minutes and to resummarize that will be using
the spacecraft Reaction Control System thrusters. It will be
an 11 second burn giving us a change of velocity of 2 feet
per second. That velocity change will primarily be retrograde
slowing the spacecraft down by about 2 feet per second in order
to lower the pericynthion or point at which the spacecraft
passes closest to the Moon. And the burn will also be performed
with the spacecraft yawed slightly out of plane. At 60 hours
47 minutes this is Apollo Control.

END OF TAPE
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PAO This 1s Apollo Control at 60 hours 54 minutes
we just heard from the spacecraft. Jim Lovell advised that
they are set and apparently ready to go at this time for
their midcourse correction maneuver. We will play back that
conversation for you and then stand by for further commun-
ications with the spacecraft.

SC Houston, Apollo 8.

CAPCOM Go ahead.

SC We are all set up counting down at 8 minutes.

CAPCOM Roger.

CAPCOM Apollo 8. Our data is down right now,
anpreciate you making sure you have the tape recorder on.

Sc Roger. I am going to go -- I'll have to
go COMMAND reset. You've got control.

sC Houston, Apocllo 8.

CAPCOM Go ahead.

SC Roger. You have some pitch and yaw angles
for our PGC after burn.

CAPCOM Okay Apollo 8. That's pitch 348 yaw 315.

SC Pitch 348, yaw 315.

CAPCOM That's affirmative. Hey, would you give
us another hack on your count down time?

ScC It's 518 17 16 15 14,

CAPCOM Thank you.

ScC Houston, I will give you a mark in 4 minutes.

CAPCOM All right. Thank you.

SC 3 2 1 mark. Four minutes.

PAG We are coming up now on 3 minutes until our

midcourze correction maneuver. You will note a slight time
dela , zrom the time when the spacecraft is counting back
'vre watching our clocks here. That's about one and

o W o ¥
-
4

ong hal{ second delay one way. Here is another call to the
crew.

CAPCOM Apollo 8, Houston. How about switching
the pivmed switch over to the left.

Su Roger. 3 2 1 mark switch.

PAQ Coming up on 2 minutes now. Still looking

good for that maneuver. At the nresent time, the spacecraft
is at an altitude of 2] thousand 144 nautical miles abcve

the moon and traveling at a speed of 4100 feet per second.
We're now comineg up on 1 minute 30 seconds until that mid-
course correction maneuver. This is Apollo Contrel at

50 hours 59 minutes 41 seconds, and we're counting down

now the last 10 seconds to our maneuver. We should have

the beginning of that 11 second reaction control system
maneuver at this time. We will stand by for confirmation
here on the ground. We show the burn completed at this time.
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We should have some preliminary figures shortly. Power
Guidance.and Control Officer advises that they clocked the
burn at about 12 seconds. We nominally planned it for about
11. That would be a one second differential.

sSC Houston, Apollo 8.

CAPCOM Go ahead.

SC Roger. Burn on time, angles nominal, burn

time about 12 seconds, .2 feet per second after the Delta-VC,
0 in VGX. We have transferred the results of the burn over
to the left slot VERB 66.

CAPCOM Roger. I have a couple of i1items that I would
like to clean up. We will get you an RCS budget. We've got
one deadline now we are trying to get some firmer numbers
for you, and we will have those in a little bit. But now
your PTC usage is right on the flight plan line, so everything
looks pretty good there. We want to get a crew status report
from you. We would like to firm up the rev 2 flight plan
idea, and sometime at your convenience we would like to take
a reading of the PRD for the Commander and CMP and then
have you swap them. We are trying to isolate the -- what
the possible reason is for the discrepancy, or the disparity
in the two readings.

SC And we are maneuvering to the PTV attitude,
Houston.
CAPCOM Roger.

END OF TAPE
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CAP COM Apollo 8, Houston. Could you give us
the sign of that Z residual?

SC Stand by Houston. All right, Houston,
looks like we didn't record just the Z. We recorded delta
VC, which is minus 0.2.

CAP COM Okay, understand.

scC Delta V was 0.1 but we didn't get the
sign.

CAP COM Roger. Understand that was delta VC
was minus 0.2. I copied delta VZ. ZULU is 0.2. Is
that incorrect?

ScC Roger. It was 0.1 but we did the sign.

CAP COM Okay. Thank you.

SC We can get it. We have it on the tape,
Houston, whenever you want to dump it.

CAP COM Rog. Thank you.

ScC Give you about the last 5 minutes worth.

CAP COM Roger.

scC Okay, Houston, for the PRD's.

CRD is .07. <CMP is .64, LMP is ..80. ©Note that the CMP's
haven't changed since we started and the commander's haven't
changed much. We have swapped PRD's, commander has LMP, CMP
has commanders and LMP has CMP's PRD. Over.

CAP COM Okay. Thank you.

PAO This is Apollo Control. Based on this
information passed back from the crew on that midcourse cor-
rection and our figures here on the ground, it appears that
the maneuver was within about 0.2 of a foot per second
of being right on the nominal and that would put us very

183/1

clouse tu the nreplanned pericynthion of 61-1/2 nautical miles.
We, of course, will be tracking the spacecraft following this

maneuver to determine just exactly 'what effect it did have.
But that was the preplanned. That maneuver would have had
the effect of lowéring the pericynthion by about 6 or 7 nau-
tical wmiles. At 51 hours 10 minutes into the flight, Apollo
is currently at an altitude of 28 676 nautical miles and
traveling at a speed of 4107 feet per second. This is
Apollo Control, Houston.

END OF TAPE

8



APOLLO 8 MISSION COMMENTARY, 12/23/68, GET 612900, CST 8:20 184/1

PAO This is Apollo Control at 61 hours 29 minutes.
A preliminary figure on the effects of that midcourse correction
performed at 61 hours indicates that our heighth of perigee
will be 62.3 nautical miles as a result of that maneuver. Now
we have been shooting for something on the order of 61.5.
62.3 is very good, and the flight controllers here in Mission
Control Center are quite happy with that figure. The spacecraft
also computed height of pericynthion following the maneuver
and we heard from Lovell their onboard computation was that
the maneuver would of placed their pericythion at 63 nautical
miles., So we have very close agreement between the ground
computer figure in that case and the onboard computation.
We'll playback that conversation with the spacecraft for you
now and then stand by for any communications that should
develop afterwards.

SC Houston, Apollo 8.
CAPCOM Go ahead.
sC Roger, understand as follows water, the

Commander has about 50 clicks so far today; CMP 43, and the
LMP is 44. We've eaten two meals so far today. Today meal

A and B; took most of it except for the hard hard bite. No
one cares for it. .Pudding was outstanding. We're at a gain
of pericynthion now of plus 63 miles. Commander and CMP have
had a rest period just before the midcourse four of about

2 hours.

CAPCOM Roger,

‘5C Houston, Apocllo 8.

CAPCOHM Go ahead.

SC We're at a gain of about 20 500 miles from
the Moonm at 21 14, how does that agree with what you figure?

CAPCOM Apollo 8, Houston. Looks like your on the
secondary loop. We would like to run that for about 5 minutes.

Sc Roger. We're doing the EGS redundant
component check.,

CAFCOM Roger, we'll follow.

5¢ - data down there Houston, guess you are,
Okay, see you stopped my tape then. I've been running for
about 3 extra minutes here to record the check.

CAPCOM Roger, we have data now. That was a
temporary loss. :

SC What's the matter was it chow time down
there?

CAPCOM Roger, Didn't know you could smell 1t
that far away.

sC Give me a call when your satisfied with

the secondary loop it's stabilized at down here pretty well
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CAPCOM Wilco, and you might tell Jim that RTCC
is about 4 miles off. We had a 20 496.
SC Fine. Just put compressor Q on ACQ.

Houston, Apollo 8, do you show battery B as voltage dropped
as not from the post charge value over,.

CAPCOM Apollo 8, Houston, confirm that battery B
is a little bit lower, and this is attributed to the parasitic
loads that are on there.

sc Okay, I just didn't see the same kind of
drop for A. So if you think 1it's okay, it's fine.

CAPCOM That's firm. You don't have the same
parasite loads on that. B is actually drawing some.

sc Okay, I guess that's the radiators, uh.

CAPCOM Apollo 8, Houston, we see enough of the

secondary evaporator. We would like for you to wait about
2 minutes between the time you go to reset and the time you
turn the pump on.

sSC I agree, good idea. And we plan to leave
the water control in auto.

CAPCOM Roger. Apollo 8, Houston.

SC Go ahead Houston, Apollo 8.

CAPCOM Okay, looking over the - our redundant

component check, it appears we have not yet checked the
integrity of the secondary loop radiators, and if you haven't
done that some time we would like to open up the secondary
radiators but not flow through and just measure the accumulator
pressure.

SC Standby. Houston, we don't show that in
cur pre OLI check, but we will go ahead and do it if you want
to.

CAPCOM Roger, we just noticed that it isn't there,
and yes we would like to. You understand that we are not
proposing that you flow, but merely we check out for any
pressure indication.

sC Roger, wait till I get my trusty assistant
here to help me. Okay, Houston, we're going to blow the
secondary, I mean open the secondary rad for 30 seconds now.

CAPCOM Roger.

SC Looks pretty good.

CAPCOM Sure does.

SC Okay, they're closed now.

CAPCOM Okay, thank you, looks good.

SC Roger, no meteroids yet.

PAO This is Apollo Control. During that

conversation with the crew, Jim Lovell gave us a status report
on the eating and drinking and sleeping that they've done
recently. And he said that they have logged 50 clicks of
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water for the Commander, and 33 clicks for the Command Module
Pilot, and 44 clicks for the Lunar Module Pilot. That translates
into one half ounce per click which would be about 25 ounces
for the Commander; about 21 or 22 ounces for the Command Module
Pilot and about the same amount of water for the Lunar Module
Pilot. Lovell noted that they have all had two meals today.
And found the pudding particularly palatable to them, and

also you heard Lovell relay the onboard figure for the heighth
pericythion, the closest approach of the spacecraft to the

Mocn following that midcourse correction .maneuver. We'll
continue to monitor for any conversations with the crew, and

if we don't pick up communications in a minute or so, we'll
take the circuit down and standby to come up again when there
are further conversations. .

CAPCOM Apollo 8, Houston. You take your tape
recorder to stop and we'll reset it then and give it back to
you.

SC Roger, it's stop.

CAPCOM Thank you.

END OF TAPE
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PAC This is Apollo Control at 61 hours
41 minutes and at the present time we show 7 hours 17 minutes
until our Lunar Orbit Insertion Maneuver. I will pass along
to you information on that maneuver as soon as it is avail-
able. In the meantime we anticipate things will be quieting
down somewhat both here in Mission Control Center and aboard
the spacecraft. The flight plan is relatively quiet for
the next several hours. It doesn't begin to pick up activity
again until about 3 hours prior to the Lunar Orbit Insertion
Maneuver at which time the crew will begin checking out the
guidance and navigation equipment and running through their
systems checks and preparation for that maneuver -and here
on the ground they will be passing up the information needed
to carry out the maneuver and the crew will be checking this
against their onbouard figures and against the information
that ts automatically loaded into the computer from the
ground. We'll continue to stand by for any communications
that should develop as I said we do expect that the insuing
several hours will be quiet. At 61 hours 43 minutes, this
ts Apclle Countrol.

END OF TAPE
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PAO This is Apolle Control at 61 hours,
58 minutes, and at the present time Apollo 8 is at an alti-
tude of 18 733 nautical miles, traveling at a speed of
4139 feet per second. Since our last report we've had a
couple of conversations with the crew in which we've dis-
cussed the, some of the methods for working around the fogged
windows that the crew has on the spacecraft in order to carry
out the planned tasks in lunar orbit, and we'll play thosge
conversations back for you and continue to stand by for live
conversations from the spacecraft.

CAP COM Apollo 8, Houston.
s5C Go ahead.
CAP COM Okay. We still need to talk about the

REV 2 attitudes we're going to use here to work around the
fact that you have a fogged center window. Whenever that's
convenient, we'd like to go over what you're thoughts are
on the subject and make sure we can get our flight plan
squared away. .

sC .My thoughts are to make do with the
best with what we have, We are not interested in changing
a lot of things right now.

CAP COM Okay. The one proposal that sounds like
it has some advantage to it. If we let Jim do his evaluation
through the telescope, you do everything exactly the same
except you turn and roll over 180 degrees so that your
head's up, and let Jim do his tracking through the tele-
scope and you'll still be all right when you go to pick up
your TV and that type of thing. And it looks like that
probably will cover everything. We can do that or we can
just go as is and just have to let some of that tracking
evaluation go by. Another alternate would be to have Jim
look out the right-hand rendezvous window, and you may have
to change your attitude in order to get the same picture
there also.

5C I think we'll try to do that, but I
don't - this 1is one of the things that we'll work out when
we get there.

CAP COM Okay, The reason we were looking into

it in the flight plan is, if you do want to try rolling
over and flying heads up or something of that nature, we
can help Bill get a little more out of his photography by
giving him some new film settings and that type of thing.
We'll have something like that available in case you do
fly heads up, why we'll have some numbers we can call up
for film fittings.

sC Houston, Apollo 8.
CAP COM Go ahead.
SC Roger. We are going to have to dump

some urine, here shortly. Will this bother your tracking?
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CAP COM Apollo 8, we're checking on that with the
tracking people now.

SC Houston, just give us the time when we
can start on it and we'll hold off until you say so.

CAP COM Okay. And you can anticipate hand over
between stations here on the hour. And you might get a

slight blitz as we go through. 1I'll give you a call when
we get back. .

SC Thank you, Ken. What station are we
going to be going to, Ken?

CAP COM Four. Okay, we'll be going to Honey-
suckle,

SC Thank you.

CAP COM Now, Apollo 8, Houston. You're cleared

for a dump at this time and I understand this is the last
gas station for a long time.

Sc You mean you don't want us to dump after
this for a while?
CAP COM That's affirm. Due to the tracking

as you approach the LOI, they would like to minimize any
of these type of protovations.

END OF TAPE
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PAO This is Apollo Control at 62 hours
24 minutes and at the present time Apollo 8 is traveling
at a speed of 4,159 feet per second or presently at an al-
titude of 17,657 nautical miles above the Moon. We have
some preliminary information on the Lunar Orbit Insertion
Maneuver. We anticipate that this information will be
refined and updated as we get additional tracking information
on the spacecraft. At the present time we antlcipate that
the maneuver will be performed at about 69 hours 8 minutes
ground elapse time and the burn will be a total duration of
about 4 minutes 2 seconds and it will slow the spacecraft
about 2,990 feet per second. We anticipate that the velocity
at the beginning of the burn will be about 8,400 feet per
second. This will give us a velocity following the maneuver
of about 5400 feet per second. We have had some conversations
with the spacecraft since our last report. We are in com-
munication with the crew at the present time. We'll pick
up with the tape and follow with whatever live communications
are going on when we complete playing back the tapes.

CAPCOM Apollo 8, Houston, through Homeysuckle.

SPACECRAFT Roger, Houston, through Honeysuckle, we
read you loud and clear. v »

CAPCOM Okay, good morning. '

SPACECRAFT Good morning

CAPCOM Thought you went to sleep.

SPACECRAFT You got over Australia pretty fast.

CAPCOM Right. Did that gas station call wake
you up?

SPACECRAFT Man, I've been all eyeballs and elbows
here for the last several hours.

CAPCOM I'1l bet. 1If you've got nothing else

to do, I do have two charts in your LOI table 1 need to
give you some update numbers on.

SPACECRAFT Standby. We'll get our LOI tables man
on the line here. Okay, Houston, ...

CAPCOM Yes sir, I've got a couple of charts
in your chart book under LOI and I have some numbers to fill
in. One of them being the chart of LOI Delta V magnitude
versus abort Delta V.

SPACECRAFT Okay, standby and I'll get it out.

CAPCOM Roger.

SPACECRAFT I have the chart out. Go ahead.

CAPCOM All right. Mode ! 5 hours. Roll 1.38

pitch 7.8 niner, yaw 357,37. Mode 1 15 minutes, roll 180.73
pitch 2 niner 46, yaw 1.65 over.

SPACECRAFT Roger, the new attitudes for the Mode 1
5 hour Mode 15 minute are as follows: Roll 1.38, pitch 7.89,
2w 357.37. Mode 1 15 minute, roll 180.73 pitch 29.46 yaw
1.65

CAPC:y Okay, that is correct. Now I also have
to give v.ou a couple of points to plot on that curve.
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CAPCOM The present curve you have drawn is based
on a 60 mile perigee or parallel and you right now have a
62 mile pericynthium and the reason that your target is for
62 miles is to pass over the landing site so I have 5 sets
of coordinates for you to copy.

SPACECRAFT Is this to go on the same chart to redraw
the curve?

CAPCOM That is affirmative.

SPACECRAFT Okay, go ahead.

CAPCOM Okay, we'll go in on the LOI Delta V
Magnitude 1600 abort Delta V 2450.

SPACECRAFT Okay, LOI Delta V Magnitude 1500 Abort
Delta V 2450 standby just one. I have it continue

CAPCOM Okay, the next one is the LOI Delta V
2,000 Abort Delta V 3130.

SPACECRAFT Roger, I've got that plotted.

CAPCOM 2400 LOI Delta V, Abort Delta V 3880

SPACECRAFT I've got it plotted.

CAPCOM 2800 LOI Abort Delta V 4700 over.

SPACECRAFT Roger, I have that one plotted too.

CAPCOM All right the last one is LOI Delta V

2990 abort Delta V 5114 that is almost directly into the
present curve 5114,

SPACECRAFT Say again the LOI Delta V Magnitude please.
CAPCOM LOI Delta V 2 niner niner 0
SPACECRAFT Roger, 2 and ends in 0. Okay, I have
it plotted.
CAPCOM All right and on the next one you should

have a chart that number 10 and we have 3 numbers to go in
there for a Muode 3 Gimbal angle.

3PACECRAFT Roger, go ahead with the Mode 3 gimbal
angle

CAPCOM Roll 180.87 pitch 42.31 yaw 1.65

SPACECRAFT Mode 3 Gimbal Angle are as follows:
Roll.180.57, pitch 42,31, yaw 1.65,

CAPCOM Roger, that is correct.

SPACECRAFT Could you please send up a fetched curve
for me?

CAPCOM Roger.

SPACECRAFT Send up a couple.

CAPCOM The only one 1 have is about 6 foot.

SPACECRAFT Houston, could you give us some Gimbal
Angles to point at the Moon. I never have seen it the whole
trip and IT'm wondering which way it is from us now.

CAPCOM Rog, 180

SPACECRAFT Houston, Apollo 8, radio check.

CAPCOM Rog. Loud and clear.

SPACECRAFT Roger

CAFCOM We are getting ready to give you a run

down your sy--ems. We're going over all the final steps
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CAPCOM and we will tell you what we see in the
way of trajectory and systems information and once again
Dr. Joe Kerwin has brought over all the latest news and we
can read that up to you a little bit at a time if you don't
go to sleep. <

SPACECRAFT What's he going to do. Read out of the
AMA Journal? Go ahead, we are all ears.
CAPCOM Okay, Hére is one. The previously

scheduled cease fire by the Viet Cong went into effect today
17 hours before the allied truce was to begin.

SPACECRAFT You lost us on the numbers there. What
was that again?
CAPCOM - The jest of it was that the VC went into

a cease fire earlier than the truce that we had planned on.
As a Christmas Holiday type.

SPACECRAFT Roger, good.
SPACECRAFT Houston, Apollo 8.
CAPCOM Roger, Loud and clear, sorry to have

stopped on you there. We are going over the summary of the
systems data.

CAPCOM Apollo 8, Houston.
SPACECRAFT Go ahead Houston, Apocllo 8.
CAPCOM Okay, 1 have a rundown on your systems

here. GMC step

END OF TAPE
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CAP (COM down on vour systems here. A TMC status
of, everythiag locks real - (o ahead.

SC Just a minute. 1 want to wait until the
LMP gets on the head set, Houston.

CAP COM All right.

CAP COM That's looking pretty good. 1t looks

like we got all the things back in that we took out and we're
running right along the prediction. We would like to get

a battery C voltage from you if you can just reach over there
and touch it,.

SC Roger. 37 volts on bactery C.

CAP COM Rog. 37 volts. Okay. The predicted
trial qualities except on oxygen tank one, 170, oxygen tank
two, 170, hvdrogen one, 9.5, and hydrogen two, 10.0. You
sent me a single trial capabilities, all the way at full
power now.

SC Fine.

CAP COM The secordary cooler loop really looked
good. Looks like you had a nice tight radiator and every-
thing eise on there was working right along the performance
curves. Your main oxygen regulators fulfilled at 104 psi
guring our check. Looking at the lunar orbit expect to be
doing a water boil of about 1 pound per hour, and this is
just an approximation, has quite a variety of estimates as
to what the water boiling requirements may be. Might go any-
where from boiling lots to not boiling at all. The next
water dump will be coming up after TEI so you don't have
to worry about any of that until you get through. Communications
predictions looking good. VPossibly a little bit bhetter than
what we had haped for and looks like we're going to get high
bit rate on OMNIS., We're 210 foot dish at Goldstone and so
be leocking for us on the first couple of REV's and we'll
be switching sights so we'll go back to using OMNIS for a
little bit. The voice quality of PSE is good. Your fuel
cells have been running above nominal for the entire flight
and they reallv look nice and stable. There's been some
deep stratification -

SC Everything's on normal voice, dosen't it?

CAP COM Okay. Looks like may not be able to hac
the normal voice. On the cvro tanks, we've had quite a bit
of destratili‘cation betweenr the oxygen and you know this
during the fan cycles and delta V, so we're going to be sure
and we're going to remind you again to stir up the oxygen
prior to LOI. CMC is running along like clockwork. CMC tells
us that the RCS guantities are looking good. You're using
the same amount as predicted for your PTC and for your align-
ment. 50 we have the way of the redline, we're going to
tell you that you can use 30 percent per quad in lunar orbit.
Now this is quite a bift fuel to play with, and vou can take
30 percent a4+ substract that from what yeu have to completion
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of LOI, and that will be a good number. On the SCS, the
oxidizer and fuel feed line temperatures are 75 and holding
steady. The service mcocdule RCS quad package stamps are
cycling and holding between 120 and 140 and loocks like we're
getting normal heating operations. We plan to have you in

a2 60 mile circular orbit after LOI 2. And we should have
some paths for you on the LOI burn at about 67 hours.

SC Roger. We got all that.

CAP COM Okay. We're still going through the
tracking and as you know we're going to hold down on the
water dumps so forth during the last couple of hours in
and out sort of alid the tracking procedures. Everything's
running along the line normally now. Do you have any other
specific questions? We are looking for an angle on the moon.
I guess that about summarizes the system. Everything looks
GO right now.

SC Okay, Ken, thank you. We just completed
Day 3, meal C and now are going to break up and each take a
rest period before LOI.

CAP COM Okay, real fine. Everybody wanted to ask
you if wouldn't try and get some sack time here before we
go in. It's going to be a big day.

sc Roger. R

END OF TAPE
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SC Okay, Houston, go ahead while E com is
on the line. o
CAPCOM Okay, we're just start with E com business

then., I give you a summary of your batteries, battery A we
calculate 38.3 amp~hours, battery B -

SC Stand by for a second, Ken. Let me get
the chart out.
CAPCOM Roger.
SC Go ahead now.
CAPCOM Okay, battery A is 38.3, battery B is 36.9,

battery C 38.5. That's looking pretty good. Looks like we've
got ‘all the things back Iin that we took and whipping right
along.

END OF TAPE
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PAO This is Apollo Control. At the present
time, the spacecraft 1is traveling at a speed of 4176 miles -
rather, feet per second, and the altitude is 16 814 nautical
miles. You heard the crew advise they do hope to get some
rest now before actlvity breaks up leading toward the Lunar
orbit insertion maneuver. According to the flight plan, they'll
have about 3 hours of relative quiet in which they will be
able to get some rest prior to picking up activities leading
toward that maneuver. Such things as preparing the guidance
and navigation system, checking out the spacecraft systems,
and getting set up for that maneuver. We'll continue to
monitor for any conversation. We do anticipate that it will
be relative quiet, and we'll come back up in the event that
we hear anything from the crew, and we'll give you periodic
status reports. At 62 hours 46 minutes, this is Apollo Con~-
trol.

END OF TAPE.
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PAO This is Apello Control at 62 hours 4 minutes.
At the present time our spacecraft is at an altitude above
the Moon of 106, rather 1% (035 nautical miles, and our velocity
continuing to increase still increasing rvather slowly but
steadily. Cur speed i3 now o« 194 feet per stecond. We would
expect this raelatively slow velocity build up to continue to
about 65 bhours. At that poin. the spacecraft will be some
11 000 rautical mites from the Moon, and from that point on
the acceierati+n «will begin to build up quite rapidly so that
within about 4 hours from €5 rours al ithe point where we do
“he lunar ovrbil ins2rticn mancuver from tha* - in that 4 hkour

period of ime the veic.iitv v.uld -us® abou’ deuble going from

b |
gnme < i1 fger per second up Lo ahcut 4G teet per se<ond.
We have =oame farther 1nlormass’on on the lunar orbit insercion
manauver as a result of the wmidoouvrse correction that was aone
at 6. heuvrs, and we have the refintement alse .o ihe pffects of

that nideccuvirse morrecticn. rrivor toc tne midcourse mareuver

we compared Thit our pericseotniven or point of losest approach
to the Mooa woulg have been about ¢5.5 naguilcal miles. As a
result »f the burr it was lowered tc about 61.8 nautical miles.
The lunar orbit insertion wameuver using ithe service propulsion
system ongine is scheluled te occur at 66 hours 8 minutes

ground elapse time. The burn duration would be &4 minutes and

Z seccnds. This would give us an orbit abcut the Moon wiih a
low point of about 60 pautical wiles and a high point of about
170 naurical miles. We've had cone brief conversation with

the spacecraft since our previous report, and we advised the
cra2w that they should be getting a good view of the Mouon as

taey ctontiaue through their passive thermal control mode with
the spacecrait rolling at the rate of about 1 revolution

per hour. At a certain specified degreec of roll thev should
acquire the Moon through one of the windows of the spacecraft.
During this pericd of time the spacecraft will be coming into

a much better view of the Moon with a larger part of the iighted
surtace becoming visible to the crew. We 14 piay back that
short conversation for you and then pick up with the conversation
that is Jdeveloping right now between Cap Com Ken Matt1ngly and
the crew.

o~

CAPCOM Apoile &, Houston.
S¢ o ahead. :
C-APf’OM Fically feound out where the ™Mocn is. In i

7our present FIC attitude if w»ou happen to look out the right ..
window 25 vyou go by, roll attitude of 320, it <hould be there.

5C Thank vou. Houston, Apollo 3.
CAFCIM Go abead.
3 koger, Bill would like to ask the doctor

for permissior tc take a Seconal.
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CAPCOM
SC
I lost track
CAPCOM
with that pill.
SC
CAPCOM
to have you stir
sC
moment, just the
CAPCOM
hydrogen.
sC
CAPCOM
SC
CAPCOM

me ,

END OF TAFE
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Okay, stand by.
Houston, this is Apollc 8,
for a minute.
Okay, Apollo 8, you're cleared to go ahead
Take, recommends a small one.
Small one, Roger.
Apollo 8, Houston,

up the oxygen cyro.

did you call

if you can we'd like

Okay, 1'11 do that right now. Just a
oxygen?
Okay, we want to get both the oxygen and

Just the cxygen, then?

No, sir, both the oxygen and the hydrogen.
Okay, start - starting with the hydrogen.
Okay.
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PAO This is Apollo Control at 63 hours 43 min-
utes. At the present time Apollo 8 is traveling at a speed
of 4236 feet per second, and thelr altitude is 14 399 nautical
miles above the moon. Since our last report, we had one
brief conversation with Frank Borman aboard the spacecraft.
It's been relatively quiet on the spacecraft as we would
anticipate. The crew indicated that they would attempt to
get some rest between the mid-course correction, which was
performed at about 61 hours and the starting of activities
leading up to the Lunar orbit insertion maneuver at 69 hours
and 08 minutes ground elapsed time. There will be a period
of a couple of hours before their activity picks up in prepa-
ration for that burn. Beginning at about 66 hours in the
flight plan they will begin burn preparations of the systems
checks and gulidance and navigation preparation that they will
do for that maneuver, and until the flight plan is relatively
quiet, so we, in line with that, do expect that we'll be hear-
ing very little from the crew. In a previous conversation
we heard Bill Anders request permission to take a seconal
tablet, one of the short acting sleeping pills that the crew
carries onboard, and the flight surgeon recommended that he
take a smaller tablet. They carried two different sizes.
One a 50 miligram tablet and the other 100 miligram tablet,
and the recommendation was that Anders take the 50 milligram
tablet. We'll play back that conversation with the spacecraft.
A very brief conversation, and then stand by for any further
communication from the crew.

sC Okay, Houston, Apollo 8. We've cycled
through all of the cryo fans.

CAPCOM Okay, thank you.

PAO It appears that we'll have no further

communication with the crew at least for the moment. Here in
Mission Control at the present time, activity is beginning

to pick up as we near our change of shift. Flight Director,
Glynn Lunney and his team of flight controllers are coming

on at this time receiving briefings from the previous shift
headed bty Flight Director, Milton Windler. The activity on
the boiler control, sounded as, you would expect, like a bee-
hive at the present time. At 63 hours 48 minutes, this is
Apollo Control, Houston.

END OF TAPE.
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PAO This 1s Apollgo Control, Houston, at 64 hours
22 minutes 24 seconds now into the flight of Apollo 8. The
Apollo 8 spacecraft at the present time 12 761.5 nautical
miles away from the Moon. 1Its current velocity relative to
the Moon 4288.9 feet per second. Glenn Lunney's team of black -
black team of flight controllers is now aboard. He brought
the team up with amber lights, and went around the room and
discussed our current status. Meanwhile we have about 15 seconds

of conversation with the crew. The conversation relative to
present trajectory and tracking. We'll play that now.

CAPCOM Loud and clear Apollo 8.

sC Okay, thank you.

CAPCOM Roger, we had a momentary loss there.

SC How is the tracking?

CAPCOM Looking great.

ScC How is the tracking data look, Ken.

CAPCOM Looking great.

SC Roger.

PAO So at 64 hours 22 minutes 37 seconds you
heard the discussion. Our tracking looks great. This is

Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control Houston at 65 hours
48 minutes now into the flight of the Apollo 8. At the present
time our displays show us that we are 9128.8 nautical miles
away from the moon. Our velocity reads 4460.3 feet per second.
We have only had brief conversations with Apollo 8 since our
last anouncement. Primarily communication checks and we will
play that tape for you now.

sC Houston. Apollo 8. Lunar radio check.

CAP COM Apollo 8. Houston. Loud and clear.

SC Good evening, Jerry.

CAP COM Howdy. The Black Watch is watching.

SC How do you read on this - how do you
read on this antenna?

CAP COM Loud and clear on that one, Bill.

sc That's great. Roger.

CAP COM Don't mention 1it.

5C Houston. Apollo 8. Do you read on
omni three?

CA? COM Apollo 8. Houston. Reading you loud
with some background noise.

SC Roger. You are loud and clear.

CAP COM Apollo 8. Houston. Comm check.

SC " Roger Houston. This is Apollo 8. Loud
and clear. How me?

CAP COM Roger. Loud and clear, Jim.

PAO Apollo Control Houston. Meanwhile we

have been provided some reassigned numbers for the loss of
signal and acquisition of signal as we proceed on our lunar
orbit insertion burn number one. We should lose Apollo 8
communications behind the moon at 68 hours 58 minutes 4 sec-
onds ground elapsed time. We are now looking at the time

of ignition of 69 hours 8 minutes 5 seccnds and we should
reacquire at 69 hours 3! minutes 34 seconds. Honeysuckle
should be our tracking station to acquire. At 65 hours

15 minutes 18 seconds into the flight, this is Apollo Control
Houston.

END OF TAPE
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PAO This is Apollo Control, Houston, at
66 hours, 14 minutes, 20 seconds now into the flight of
Apollo 8. Our current distance away from the moon is
7980.3 nautical miles. Our current velocity continuing to
build up 4542.1 feet per second. We've passed along a
preliminary LOI maneuver pad to the spacecraft. Jerry Carr

conversing with Jim Lovell the command module pilot. And
we'll relay that to you now.

CAPCOM Apollo 8, Houston with a preliminary
LOI one pad, over. Apollo 8, Houston, over.

SC «..clear, Houston.

CAPCOM Apollo 8, Houston, this is a preliminary
LOI one pad, over.

SC Roger, standby one.

CAPCOM Roger, standing by.

SC Houston, Apollo 8. Ready to copy.

CAPCOM Apollo 8, this is Houston. Roger. LOIL

1 STS G & N, 62844 minus 161, plus 12 niner zero 6 niner
zero 8 1841. Copy.

SC 8 is copying.

CAPCOM Roger, 8. Minus 2 niner 837 plus zero
23 niner zero plus zero zero niner niner 4 zero zero zero
2 zero zero zero zero 5 zero 16 niner 3 plus zero zero 6
zero zero 2 niner niner 4 niner 4 zero 2 2 niner 782. Copy.

SC Copy.

CAPCOM Roger, 8. <Zero 1 zero 68 niner 26 zero.
Perpieye zeta. Down zero 48 left zero 5. The remainder is
not applicable. Sirius Rigel set of stars for GDC alliance.
12 niner 155 zero 1 zero negative ullage. We'll pass the
herizon data later. Over.

S¢C Roger. Preliminary LOI one pad as fol-
lows: ©STS G & N, 62844 minus 161, plus 12 niner. Are you
copying?

CAPCOM Roger, copying.

SC Zero 69 zero 81841 winus 29837 plus

zero 239 zero plus zero zero 994 zero zero zero. 2 zero

zZero zero zero 5 zero 1693 plus zero zero 6 zero zero

29949 4 zero 2 29782 zero 1 zero 689 26 zero. Perpieye
zeta. Down zero 48 left zero 5. The remainder not applica-
ble. Sirius Rigel 129155 zero one zero. No ullage. We'll
pass up the remainder up later.

CAPCOM Roger, Jim. One question - we talked
about a T40 gimbal check. Would you like to do that during
this maneuver to LOI attitude or would you rather hold that
off until a little closer to LOI. Over.

Sc Let me check on that. We weren't using
them.

CAPCOM Roger, standing by.

195/1
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SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, GO.

ScC Roger. We could make this gimbal check
as a maneuver to the LOI attitude.

CAPCOM Roger.

sc I understand that you'll load us up with

the LOI one pad and we'll run through these for you as far
as the gimbal check.

CAPCOM Roger. That's what we heard you were
going to do on it. Are you going to run both the manual
gimbals as well as the automatic, correct?

SC Roger.

FAO This is Apollo Control. That was the

preliminary manuever pad passed to Apollo 8 for the LOI one
ignition or burn. Some of these numbers represent some
slight changes and we've leaned from the long listing certain
ones that could be considered of interest. We're looking

at time of ignition at 69 hours, 8 minutes, 18 seconds.

The burn a retrograe burn should place us in an orbit around
the moon with an apolune of 169 nautical miles, a perilune
of 60 nautical miles. The DELTA-V for the burn that we're
looking at would be 2994 feet per second, burn time of

4 minutes, 2 seconds. So at 66 hours, 21 minutes, 35 sec-
onds into the flight, this is Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control Houston. At 66
hours 39 minutes 52 seconds into the flight of Apollo 8.
Apollo 8 drawing closer to the moon at this time we read
a distance away of 6848.8 nautical miles. Our present
velocity 4643.5 feet per second. We've had only a brief
conversation with the crew of Apollo 8 since our last trans-
mission and we will pass that along now.

CAP COM Apollo 8. Houston. Standing by to
monitor P52. OQver. ‘ ‘

SC Roger. Houston. Apollo 8. P52 complete.

CAP COM Apollo 8. Houston. Roger. Copy.

PAO Apollo Control Houston. Although we

expect an apilune of 169.3 nautical miles, and a perilune
of 60 nautical miles to result from the lunar orbit insertion
number one burn, we would anticipate ignition for the 2994
feet per second at an altitude of about 70 nautical miles.
Since on our trip out the moon 1is below our trajectory
plane or path and as Apollo 8 approaches the moon, we will
see a velocity build up to around 8400 feet per second at
the time of LOI ignition. Our approach - on approach the
spacecraft sort of dives toward and behind the moon. So
at 66 hours 41 minutes 50 seconds, this is Apollo Control
Houston.

END OF TAPE
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FAO This 1is Apollo Control Houston at 66
hours 57 minutes 14 seconds now into the flight of Apollo 8.
Apollo 8 now 6077.3 nautical miles away from the moon. 1Its
current velocity 4729.7 feet per second. We have had con-
slderable conversation over the past few moments with the
crew. And we will pass that along now.

SC Houston. How do you read Apollo 8?7

CAP Apollo 8. This is Houston. Loud and
clear.

sC Okay, Jerry. At 67 we are going over

to the LOI one attitude, do a sextant star check and then
we will have to go back to PTC. I want to know if you wapt
us to go back to the same attitude we are at now?

CAP COM Apollo 8. Houston. That is affirmative.
Break. We are getting ready to ask you to do an eraseable
dump Verb 47. We are ginning up to get ready for it now
and we will call you as soon as we are ready to copy.

SC Understand. Verb 47 when you call.

CAP COM Negative Verb 74.

SC Okay. Verb 74.

CAP COM Apollo 8. This is Houston. We are
setting up for the dump now. It will take about 3 minutes
and 20 seconds once we start the dump. Over.

SC Understand.

CAP COM Apollo 8. Houston. Go.

sC Roger. Can you point out the
position of this Persizeta (?) to us a little better.
We don't have it marked on our charts. We have got the

bare facts and we know how to go, but which one is Persi-
zeta (7)

CAP COM Roger. Frank. Persizeta (?) is just
about exactly between Aldebaran and Mirfak.

CAP COM Apollo 8. This is Houston. We are
ready for your C&C eraseable dump. PVerb 74 enter. Over.

SC Roger. Verb 74 enter. Did you get 1it?
Houston. Apollo 8. Are you getting the dump?

CAP COM Apollo 8. This is Houston. Indications

are that we are getting it. We are checking. You will have
to leave the computer on for 3 minutes and 20 seconds. Over.

SC Roger. We are.

CAP COM Apollo 8. Houston. We are getting
your dump low bit rate through Honeysuckle.

SC Roger.

CAP COM Apollo 8. Houston. Persizeta (7) is
third magnitude star same as Enif. Qver.

SC Same magnitude as Enif.

197/1
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the TEI one and the
CAP COM
need an update. So
10 minutes. Over.
sC
CAP COM
sC
CAP COM

You can have your computer back.
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Affirmative.
Okay. When are you going to send us

rest of that block data?

Apollo 8., Houston. PC plus 2 does not

I have your TEI one and two in about
Roger.

Apollo 8. Houston.

Go ahead Houston. Apollo 8.

Apollo 8. Houston. The dump is complete.

The reason for the dump was

to investigate further the P52 anomaly you had about 4 hours

ago.
30 minutes.
SC
the proper star?
CAP COM
SC
our maneuver to LOI
CAP COM
SC
CAP COM
SC

Over.

auto optics look drive to the star pick
we did pick Alphard at one time,
drove to a spot that had no star and I went back
selected the program and came back and it worked

Example,

CAP COM

you are talking about, was that 4 hours ago when

REFSMMAT alignment?
sSC

we -~ we were doing a regular REFSMMAT alignment,

We will try to have some words for you in about 20 or

You mean when it wouldn't come up with

Affirmative.
Okay. We are going
one attitude,

to go ahead and start

Roger. Standing by to monitor.
Houston. Apollo 8.
Houston. Go ahead.

I ran into a flight - I noticed that the
a palr selected.

went drive there -
and re-
okay.

this anomaly
we did the

Roger. Jim. Copy. Jim, is

I think, yesterday. When

Alpheratz

This happened,

was the first star selected and it didn't drive to Alpheratz.
And I ran and reselected the program again and it worked

okay.
CAP COM
SC
CAP COM
SC

Okay, Jim. Thank you.
Jerry. This 1s Apcllo 8.
Go ahead.

Our PAD here is - Roger. I understand

the gimbal angles for LOI one are roll zero pitch 200, and

yaw 5.
CAP COM
CAP COM
Over.
SC
CAP COM

Is that correct?

That is correct.
With a map update.

Affirmative Frank.
Apollo 8. Houston.

Okay,
Roger.

stand by a minute.

197/2




APOLLO 8 MISSION

SC

CAP COM
REV 1 splash 2.

SC

CAP COM
Copy?

sC

CAP COM

COMMENTARY, 12/24/68, GET 665714, CST 1:48a

Go ahead.
Apollo 8. This is Houston. Map update
685804 690505 693141 701448. Copy?

Copy.
705636 710059 711042 713940 722317.

Copy.
Roger. Remark Charlie Poppa 1711457

Charlie Poppa 2 712832 Charlie Poppa 3 714726 Bravo 1 720942

Over.
SC

Roger. Stand by. I'll get the antenna.

Map update as follows Houston. 685804 690505 693141 701448
705636 710059 711042 713940 722317 Charlie Poppa 1 711457
Charlie Poppa 2 712832 Charlie Poppa 3 714726 Bravo 1 720942

CAP COM Apollo 8. This is Houston. Read back
1s correct. Apollo 8. Houston. Try to lock up an omnmni
for us. Over.

SC Roger. How do you read now Houston?

CAP COM Apollo 8. Houston. Reading you loud
and clear. No TM.

sC Understand. No TM.

PAO Apollo Control houston. As you heard

Apollo 8 has begun its maneuver towards the LOI one burn
attitude. Apollo 8 has started this maneuver. Map by the
way does not translate into

END OF TAPE
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PAO has started this maneuver. Map by the way
does not translate into message acceptance Paul said it did
in earlier manned flights. These numbers that were passed
along are times in lunar orbit for acqisition in loss of
signal for the manned space flight network. Lunar sunrise
and sunset times in crossing of the moons sub-prime radian
determined by the lunar sunset terminator longitude. 1It's
almost, in fact it is 2 hours passed midnight now. It's
Christmas Eve and as we proceed on the last lap of our flight
path toward a position were the moon will be, Apollo 8 1is
actuaglly coming to a final phase of rendezvous with the moon.
The moon too is traveling from the time of 1ift off the moon
will have traveled on the order of 130 nautical miles to make
good its meeting for the lunar orbit insertion burn. So at
67 hours 8 minutes 14 seconds into the flight this is Apollo
control Houston.

END OF TAPE
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PAO This 1is Apollo Control Houston at
67 hours 27 minutes now into the flight of Apollo 8.
Apollo 8 now 4715 nautical miles away from the Moon. Cur-
rent velocity reading 4933 feet-per-second, forty-nine
hundred and thirty-three feet-per-second. As we had indi-
cated earlier, the Moon will have traveled about 130 nauti-
cal miles from the time of liftoff to time of LOI-one.
Apollo 8 has now achieved it's proper burn attitude, we've
had considerable conversation with the Apollo 8 crew which
we'll pass along now.

CAP COM Apollo 8, Houston.

sC Go ahead, Houston, Apollo 8.

CAP COM Roger, Frank. How far are you from
your gimbal drive check? Over.

sC We're just maneuvering to the attitude
now.

CAP COM Roger, Frank. Can you lock up the high
gain at that attitude? We have a telemetry problem. Over.

scC We'll try to. I don't know if we can
or not. Have to wait until we get there.

CAP COM Roger, standing by.

SC Houston, this is Apollo 8. We cannot
get the high gain at the burn attitude.

CAP COM Roger, Frank. Thanks anyway. <(pause)

Apollo 8, this is Houston. We have a handover from Honey-
suckle to Guam in about two minutes.

SC Thank you.

CAP COM Apollo 8, Houston. Apollo 8, Houston.
Apollcs 8, Houston. Over. Apollo 8, Houston. Over,
Apollo 8, iouston,

sSC Houston, Apollo 8.

CAP COM Apollo 8, Houston. Loud and clear,
how me?

SC Houston, Apollo 8.

CAP COM Apollo 8, this is Houston loud and
clear, how me? Over. Apollo 8, Houston. Over. Apollo 8,
Houston. Over.

SC Go ahead, Houston, Apollo 8 here.

CAP COM Apollo 8, this is Houston. I have TEI-
one and TEI-two pad, we still have no telemetry; expect to
get it soon. Over.

SC Roger. You think it's a ground problem?

CAP COM Roger, it's a ground problem, we just
got it back.

SC Houston, Apollo 8, go ahead with your
data.

CAP COM Apollo 8, this is Houston with an LOI-

sne pad. Over.
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SC Roger, understand. LOI-one.

CAP COM That is affirmative, LOI-one FTF D&M,
62844 1 correction minus 161 plus 129 069 08 1952 minus 29840
plus 02390 plus 01053. Copy. (pause) Apollo 8, Houston.
Over.

SC Roger we broke lock, did not get the
Delta VX.
CAP COM Apollo 8, Houston. Roger. Beginning

with Delta VX, minus 29840 plus 02390 plus 01053 000 200
005 01693 plus 00600 29954 402 29788. Copy.

SC Roger.

CAP COM Roger. 01 0688 259 persizeta (?) down
048 left 05, the remainder not applicable, Sirius Rigel
129 155 010, negative all H. Horizon window, ignition
minus two minutes, 40 degrees unlit, ignition 27 degrees
unlit. Over.

ScC Roger. LOI-one SPS G&N 62844 minus
161 plus 129 069 08 1952 minus 29840 plus 02390 plus 01053
000 200 005 01693 plus 00600 29954 (cut out)

CAP COM Apollo 8, Houston. Readback is correct.
Ready to copy TEI-one. Over.

SC . Roger.

CAP COM Apollo 8, this is Houston. Are you
waiting for us before you start your gimbal check? Over.

SC We're waiting to start the gimbals
check right here.

CAP COM Roger. You wanna copy while your doing
it or stand by on TEI-one?

SC Stand by for a minute.

CAP COM Roger. Standing by. Apollo 8, this is
Houston, shifting command back to Honeysuckle. Over.

SC Roger.

PAO Apollo Control Houston. You heard an
update to our LOI-one maneuver pad being passed along. This
changed only one number and only by one second. The GET,

ground elapsed time, ignition has changed to 69 hours

19 minutes 05 seconds, correction that would be a change of
one minute. So at 67 hours 36 minutes 05 seconds, this is
Apollo Control Houston.
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PAO This is Apollo 8 control Houston. 67 hours
38 minutes. We've twisted our tongue on that last anounce-—
ment the ground elapse time of ignition should read 69 hours
8 minutes 19 seconds., We repeat it should read 69 hours 8
minutes 19 seconds, a change of 1 second. So at 67 hours
38 minutes 40 seconds this is Apollo control Houston.
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CAPCOM Apollo 8, Houston, how is that gimbal
drive check going?

SC It went fine.

CAPCOM Roger, Frank. We're ready with the TEI
1 and 2 maneuver pads. We've also got two state vectors in
a target load to upblank and load if you'll configure for
it. Over.

sC Roger, we're trying to get...we're
maneuvering to PTT.

CAPCOM Roger.

sC Go ahead with you TEI pads.

CAPCOM Apollo 8, this is Houston. TEI 1 SPS
G & N 462, correction 46728 minus zero 53 plus 121 zero 71
25 zero 473 plus 37746 minus zero 32 niner niner.,..1221
zero 45. Sirius Rigel, 12 niner 155 zero 1l zero, ullage
2 jet 2 zero seconds jet BRAVO DELTA, horizon windon X-axis
on horizon at ignition minus 3 minutes. Assume LOI 1. Qver.

SC Houston, Apollo 8. TE 1 as follows:
SPS G & N 46728 minus zero 53 plus 13 copy.

CAPCOM Roger, copy.

SC Plus zero zero 1763790033637005421279
309. Not applicable three times. Plus 1350 minus 16500
1305036389 1221045. Sirius Rigel. 129155010 ullate,
2 jets, 20 seconds, quad N & D, horizon window X-axis on

horizon at ignition minus 3. Assume LOI 1.

CAPCOM Apollo 8, Houston, Roger. Correct.

sC Standing by for TEI 2. Do you have it?

CAPCOM Apollo 8, Houston. Will be ready with
the TEI 2 in about 1 minute.

SC Roger.

CAPCOM Apollo 8, Houston, with a TEI 2 maneuver
pad.

5C Roger, ready to copy.

CAPCOM Roger. TEI 2 FPF G & N 46728 minus
053 plus 121, copy.

SC . Roger, copy.

CAPCOM Roger, 073213024 plus 28466 minus 00350
plus 02406180022002, not applicable. ©Plus 00188, copy.

SC Roger, copy.

CAPCOM Roger. 28570250284014206412 niner

6, not applicable three times. Plus O niner 20 minus
1650012 niner 53361751463216, copy.

SC All right, copy...

CAPCOM Apollo 8, Houston, request you switch
your OMNI. 1It's getting pretty terrible now.

SC Apollo 8, I copled. I question the
latitude and the range to go. It appears that you gave me

12 few digits in both cases.
CAPCGu Roger. 1 repeat latitude plus O niner
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- 20 minus 1650012 niner 53361751463216, copy.

SC I copied.

CAPCOM Reger. You GDC aline is no change,
ullage no change, horizon on the minus 2 degree line at
ignition minus 3 minutes. Assume to LOI 1, over.

sC Roger. TEI 2 maneuver pad SPS G & N

46728 minus 053 plus 121 073

END QF TAPE
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SC Plus one two one, zero seven three, two one,
three zero two four, plus two eight four six six, minus zero
zero three five zero, I did not get the five zero two four
zero six for a double z z. One eight zero, zero two two,
zero zero two not applicable. Plus zero zero one eight eight,
two eight five seven zero, two five zero, two eight zero zero
one, four two zero six four one, two nine six, not applicable

three times. Plus zero nine two zero, minus one six five zero
zero, one two nine three, three six one seven five, one four
six three two one six. No change in these. GDC aline stars

no change knowledge a rise on the minus GDC line at T minus
3 assumes LOI-one.

CAP COM Apollo 8 this 1s Houston. Roger correct.
I repeat delta zz plus zero two four zero six over.
SC Roger. Plus 02406.
CAPCOM Roger.
PAO This is Apollo Control Houston. We're going

to cut short here for a moment because very shortly we
will have our GO-NO/GO decision. 1Incidentally, this block
data that's being passed along is continuancy information
only making ground information available to the crew for

a transearth injection burn at the end of the first or
second lunar orbits plus PC plus 2 which translates into
pericynthion plus 2 hours. The time of closest approach
to the moon plus 2 hours. This information is entered into
the onboard equipment, but it is used only if an alternate
mission becomes necessary. So, at this time we are going
to stand by and continue to monitor the loops here in
Migssion Control for our GO-NO/GO decision
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PAO This 1is Apollo Control Houston. 68 hours

32 seconds. We have conversation going back and forth with
the crew now. The Apollo 8 spacecraft at this time 3125.7
nautical miles away from the moon. And our velocity 5319.6
feet per second and we are standing by at thils point for

our decision which appears very likely to be a go for lunar
orbit. Standing by. This is Apollo Control Houston, con-
tinuing to stand by for that decision point. At 68 hours

1 minutes 49 seconds.

CAP COM Apollo 8. Houston. Over. Apollo 8.
Houston.

SC Roger. This is Apollo 8.

CAP COM Roger. That pericynthion you read out
is for ignition. We read that as 75 miles. Your true
pericynthion is 64 miles at 691035. Over. O

SC Roger.

CAP COM Apollo 8. This is Houston with an
addition to your TEI one maneuver PAD. OQOver.

SC Stand by a minute. Go ahead.

CAP COM Roger. VUnder Remarks add the following
require minus MA procedure. Over,.

SC Requires MA procedure. -

CAP COM Affirmative 8. Apollo 8. This is
Houston at 6804 you are go for

SC ) Okay. Apollo 8 1is go.

CAP COM Apollo 8. Houston. You are riding the
best one we can find around.

SC Say again.

CAP COM You are riding the best bird we can find.
Dver. e

PAO This is Apollo Control Houston at 68

hours 4 minutes 40 seconds. As you just heard, we passed
along the go for the lunar orbit imsertion burn, with the
service propulsion system engine. Flight Control team here
in Mission Control has examined the data and it is good.

So we have a combined crew/ground decision. We are go.
Repeat - go for lunar orbit insertion one. At 68 hours

5> minutes 10 seconds into the flight of Apollo 8, this

is Apollo Control Houston,

[}
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PAO This is Apollo Control Houston at 68
hours 12 minutes 12 seconds into the flight. Apollo 8 draws
closer to the moon. Our current distance away 2555.9 nau-
tical miles. Our veloeity building up now reading 5527.5
feet per second. We have stored some tape so we could pass
that go/no-go decision to you live, so we will turn and play
you back that tape now.

CAP COM Houston. If you can go 00 ACCEPT, we
will start the NAV load.

sC Roger. Go ahead.:

CAP COM Apollo 8, Houston. That CM vector is
in working on the LM now. Over.

SC Roger.

CAP COM Apollo 8. Hougton. We would like a
cryo fan cycle when you can. Over.

SC Roger. We are starting that now.

CAP COM Roger. Apollo 8. Houston. The LM
vector is loaded - target load going in now.

SC Roger. Go ahead Houston.

CAP COM Apollo 8. Houston. The update is
complete. You can have the computer. TLM to block. Be
advised the eraseable dump checks out okay.

SC Roger. Thank you. We have the computer.
We are in block.

CAP COM Roger. Apollo 8. This is Houston. We

would like to make at this time a down voyage backup comm
check. Set the S-band OX tape to down voyage backup. PLN
input PCM low. Qver.

5C Roger. Houston. We would like to have
a check c¢f wur DSE on low bit rate for voice.

CAP COM Roger. Understand. You want the DSE
check on low bit rate for voice.

SC That's affirmative and we will give you -
it about 10 minutes now, for about 5 minutes and then you
can check it out.

CAP COM Roger.
ScC Houston. Apollo 8.
CAP COM Apollo 8. Houston. Go. -
SC As a matter of interest, we have yet
to see the moon. ;
CAP COM Roger. Apollo 8. Houston. What else E
are you seeing? ;
SC Nothing. It's like being on the inside /
of a submarine. -
CAP COM Roger.

SC Houston. We just ran our program 21.
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SC We show a pericynthion of plus 74.9
miles on the state vector you just uploaded.

CAP COM Roger. Plus 74.9.

5C Roger.

CAP COM Apollo 8. This is Houston. Reading
your downvoice back up loud and clear. I request keep those
switches where they are for the remainder of the pass. Over.

SC ~ Roger. And I am rewinding the tape
recorder for a DSE voice dump check.

CAP COM Roger 8.

sC It's rewound. Are you ready to dump?
We would like to go to S-band OX tape briefly so you can
dump the tape while we are in high gain. We have got about
30 seconds worth.

CAP? COM Apollo 8. Houston. We will do that
from the ground. Over.

SC Roger. Switch configuration is downvoice
backup and stop. You got it.

CAP COM Roger. We will dump it.

SC You won't need to dump more than a minute's
worth.

CAP COM Roger.

scC The cryo's have been stirred here.

CAP COM Roger, Bill. Apollo 8. Houston. We
just saw an MC&W light.

SC We just tested the caution and warning.

CAP COM Roger.

SC That's keeping alert.

CAP COM Roger.

PAO This is Apollo Control Houston at
68 hours 16 minutes 42 seconds. We are continuing to
monitor.

END OF TAPE




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 682122, CST 3:12 205/}

PAO This is Apollo Ccntrol, Houston at
66 hours, 21 minutes and 22 secends now into the flight
of Apollo 8. Qur spacecraft at this time 2100 nautical miles
away from the moon, velocity continuing to rise our current
reading of 5743.8 feet per second. We had a brief conver-
sation with the Apollo 8 crew moments or minutes back and
we're going to pass that conversation on now.

CAPCOM Apollo 8, Houston, we're 42 minutes
from LOS and we caught another caution and warning light.

SC It was a high gleem antenna going out
of limits.

CAPCOM Roger. Apollo 8, Houston, voice quality
on the DSC dumps is very good. The DSC is yours, over.

sC Mighty fine.

PAO This 1is Apollo Contrcl, Houston. You

heard our indication from our capsule communicator to time
of loss of signal over the back side of the moon. During
this pass over the back side, Apollo 8 will perform its
lunar orbit insertion burn number 1 with the service propul-
sion system engine. Following this burn, the spacecraft
welght should be some 16000 pounds lighter with the expendi-
ture of propellants. A slight plane's change of about

2 degrees is combined into this engine firing. The intent
of the plane change is to make the Apollo 8 pass ocver

again and heading over the primary Apcllc zone. And the
desired landing site. To hearken back to Gemini it's an

NCC combination correction. At 68 hours, 23 minutes,

20 seconds into the flight, this is Apollo Control, Houston.
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PAO This is Apollo Control Houston at 68
hours 28 minutes into the flight now of Apollo 8. We are
drawing closer to the moon with the Apollo 8 spacecraft.
Current reading 1773.1 nautical miles away. Velocity going
up the steep curve now. Current reading 5945 feet per second,
We had a very brief communications check with the Apollo 8
spacecraft. They acknowledged that communications looked
fine. We're some 30 minutes now away from our time of loss
of signal. And the time that the Apollo 8 spacecraft goes
over the backside of the moon, out of sight from the ground.
The LOI one burn by the way, is to be performed retrograde
to take energy out so that Apollo 8 can dip into a lunar
orbit rather than continue in its free return trajectory.
For the burn, the crew will be in a heads down position,
giving them a visual reference to the lunar surface. The
vehicle should be pitched slightly nose up, perhaps on the
order of 8 degrees from the local horizontal. At 68 hours
29 minutes 25 seconds into the flight continuing to monitor
this 1s Apollo Control Houston.

END OF TAPE
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PAO ‘ This is Apollo Control houston at 68
heurs 33 minutes 8 seconds now into the flight of Apollo 8.
Apollo 8 now 1517 nautical miles away from the moon. Current

velocity reading 6120.2 feet per second and accelerating.
The Apollo 8 is currently going through a series of systems
checks. We have had some conversation. Jerry Carr, our
Capsule Communicator with Bill Anders aboard the spacecraft
and we will pick that up for you now.

CAP COM Apollo 8. Houston. Comm check.

SC Houston. Apollo 8. Over.

CAP COM Apollo 8. Houston. Go.

SC Roger we are ready to activate the primary
water bopiler.

CAP COM Roger. Copy.

SC We got a go?

CAP COM Roger. Go.

SC Okay, steam pressure going to AUTO.

H2 flow going to AUTO.

CAP COM Apollo 8. Houston. We are on low bit
rate., We won't see your steam pressure, your rad out is
33 over.

sc Roger. We're below the boiling limit
and steam pressure is steady at 21 5.

CAP COM Roger. Apollo 8. This 1s Houston. We
have got our lunar map up and ready to go.

SC Roger.

PAO This is Apollo Control Houston. You
heard that last report:.\‘____Qy__L__iEEE_‘;'_‘_“gE____;___iB.3él——r———51~JLa‘i111.].:=L_3L.__i..s\_~
up nnere in Migsion Control Center and we are ready to go
at ou U seconds into the flight of

Apollo 8. This 1s Apollo Control Houston.
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PAO This is Apollo Control Houston at
68 hours 40 minutes 54 seconds now into the flight.
Apollo 8 now 1128 nautical miles away from the Moon. Our
current velocity reading 6467 feet-per-second. We've had
a brief conversation, Jerry Carr has talked to Bill Anders
aboard the Apollo 8 spacecraft regarding service propulsion
system tank pressures and we're gonna play that conversation
now.

sC Houston, Apollo 8. Over.
CAP COM Apollo 8, Houston. Go.
sc Roger. We're showing a fuel pressure

of 167 in oughts of 163. Wondering, do you think there's a
possibility of us having a transient pressure warning trip
on fuel oughts to pressure at the beginning of the burn
that would correct itself anomaly as we had a chance to

pressurize. Over,.

CAP COM Roger, understand. Will check, stand
by.

SC Roger.

CAP COM Apollo 8, Houston.

SC Go ahead.

CAP COM Apollo 8, this is Houston. We've been
reading fuel 173 ought 167 holding steady for a long period
of time. We expect no caution and warning trip. Over.

SC Roger, understand.

PAO Apollo Control Houston. Meanwhile here
in Mission Control Center our LOS clock, loss of signal
clock, continues to count down. We now read MARK 15 minutes

26 seconds until that time that the Apollo 8 spacecraft will
pass out of communications range over the backside of the
Mocon. And at 68 hours 42 minutes 50 seconds into the
flight, this is Apollo Control louston.
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PAQ This is Apollo Control Houston at
68 hours 47 minutes and 12 seconds now into the flight
of Apollo 8. Apollo 8 now 825 nautical miles away from
the moon. Our velocity continuing its rise at a continuing
increasing pace now. We read 6836 feet per second.
At this time we are 10 minutes 29 seconds away from time
of loss of signal. We've had no further communications with
the crew who are no doubt quite busy as of this moment in
preparation for their first lunar orbit insertion burn.
68 hours 48 minutes continuing to monitor, this is Apollo
Control Houston.

END OF TAPE
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PAQ This is Apollo control Houston at 68 hours
52 minutes into the flight of Apollo 8. Apollo 8 now 5
hundred and 82 nautical miles away. The velocity reading
71 91 feet per second. We're some 5 minutes 30 seconds away
from LOS at this time. At this time Glynn Lunney has gone
around the room taking a status check with his flight control
team. We look go we continue to stand by and this is Apollo

control Houston.
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PAQ Apollo Control, Houston, 68 hours,
54 minutes now into the flight. Our Apolloc 8 spacecraft
now 529 nautical miles awav. Velocity reading 7286 feet
per second. Jerry Carr has spoken with the crew and we're
going to pick up that conversation now.

CAPCOM Apollo 8, Houston...LOS all systems GO,
over.

SC Thank you vou're still. J

CAPCOM Roger, Frank. The custard Gemini oven
at 350, over.

SC No comprendo. Roger, -

PAQ This is Apollo Control, Houston. We're
now some 3 minutes, 35 seconds away from 1.0S and standing
by. Apollo Control Houston, 2 wminutes, 50 seconds away

from time of LOS now. Our distance away from the moon

460 nautical miles, velocity 7417 feet per second. Here in
Mission Control - we're standing by as certainly a great
deal of anxiety at this moment as in the next 2 and 1/2 min-
utes we will not talk with the crew for some period of

time. Acquire at 36 minutes. So at 68 hours, 55 minutes
continuing to monitor this is Apollo Control. Two minutes
away now from LOS.

CAPCOM LOS.

SC Roger.

PAO 418 nautical miles away from the moon.

Our velocity continuing to build up, 7518 feet per second
continuine to climb. One minute, 30 seconds away now from

211/1

LOS. Our guess is it's awav from the moon 401 nautical miles.

Velocity reading 7535 as we continue with this flight of
Apollo 8. One minute awav now from 1.0S.

CAPCOM One minute to LOS. all systems GO.

SC Roger, going to command reset tapere-
corder forward low bit rate.

PAO Current altitude away from the moon
377 nautical miles. )

5C (fﬁquyi/ Thanks a lot..Jies

CAPCOM We 11 see you on the other side.

PAO frﬁ~ﬁéard the Témark of Jim Lovell.
thanks a lot troops so we'll see you on the other side.
We have a correction to that voice from the epacecraft.
That was Bill Anders. A

SC - Rogej

PAO Bill Anders again with that remark,
Rorer. When to advise to 10 seconds LOS, you're on your
way. We've had lost of signal with Apollo 8 at 68 hours,
58 minutes, 45 seconds. We will watch with continuine
interest the A0S clock here in Mission Control, This is
Apollo Control. Houston. 69 hours now into the flight of
&pollo 8. We're going to pick up that transmission when
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Jerry Carr advised that we were LOS. Avollo 8, Houston,
2 minuvtes until LOS.
CAPCOM Apollo 8, liouston, 1 minutes until
LOS. Al} systemg Go. Roger, safe journev, guys.
SC\/iwi%if”iD Thanks a lot, troops. We'll see you
on the other side~ - T A

~——"TCAPCOM Anollo 8, 10 seconds to GO. You're GO
all the way.

SC Roger.

PAO This is Apollo Control, Houston. They're

traveling over the back side of the moon now. Velocity -
reading here 7777 feet per second at the present time we
show an altitude above the moon of 293 nautical miles. So
at 69 hours, 1 minute, this is Apollo Control Houston.

END OF TAPE
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PAO CoM Apollo Control, Houston, 69 hours,
3 minutes now int~ the flight of 4polio 8. 4Apollo 8 now
traveling over the backside of the mron. Time ~f ignitinn
for our <ervice prooulsion svstem engine burr, 69 houre,
8 minutes, 5? gecnnds Some - a little over four minntes
away from this time Apollo 8 will nerform its burn in
the guidance and navigation mode wusing the onbrard computer
and the DSKy - the displav keyhoard. To do this, the crew
will kev Inte oneé of their guidance programs on the DSKY
The service propulsion system gimbal is trimmed before the
burn. Maneuver-to-burn altitude has already been accom-
plished. A good deal of data will be flashed on the DSKY;
and then in the final thirty seconds, a countdown to time
of ignition will come up on its face. And at time of
ignition, minus seconds - five seconds - comes what, in
effect, is a final GO-NO GO. _The computer, in effect,

= M

asks the crew, "May I proceed?". To execute the burn,
y -

one of the crew. probablv Spacecraft Commander Frank Borman,
must punch the "proceed" key. So, at 69 hours, 4 minutes,
55 seconds into the flight of Apollo 8, this is Apollo
Control.

END OF TAPE
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PAQ This 1s Apollo Control Houston. 69
hours 8 minutes. Apollo 8 is less than 30 seconds awav
from the planned time of lunar orbit insertion burn. The
crew should now be looking at the count down to ignition
on the face of their displav and keyboard. Heads down, they
should be seeine the featnre, the rugged features over the
back side of the moon, moving helow them at a high rate of
speed. Standing by, this is Apollo Control. {(rause)
... we will not know until we re-acquire their retrograde
burn with the service oropulsion system engine should be
progressing now. Assuming no last minute complications.
We will not know, however. until we acquire. (pause)
Apvollo Control Houston. Now we are in our period of the
longest wait. Thus far in the mission, we are 19 minutes
50 seconds from acquisition at this time._  During Mission 7
Control Simulations. this was a good time for coffee breaks.
For the flight controllers. But that is not true today.
Continuing to monitnr, this is Apollo Control Houston.

END OF TAPE
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PAO This is Apollo Control Houston, 69 hours
15 minutes now into the flight. Qur display readings now
show an altitude of 86 nautical miles, a velocity reading
of 8355: this last reading assuming we did not have a burn.
Our A0S at this time 16 minutes 40 seconds. _1f for any
rquggm;hgxggfvice provulsion svstem engine did not burn,

e

We would seé the spacecraft perhaps 10 minutes before normal

acquisition tIme so here Ta Mission Control continuing to
monitor, this is Apollo Control Houston.
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PAO Houston here in mission control center.
Cliff Charlesworth gettine our - correction there. - _Glvnn
Lunnev, we should sav, gettine ready to talk to his flieht
~eapntyrl team. Onr time of acquisition clock now readirg
9 minutes 45 seconds ard were continning to watch it. Mean
while our ton ¢16¢kK-is counting forward now readine 25 seconds
The top clock was used to denote acquisition time if we had
a no burn situation. We will continue to monitor here in
mission control center.

END OF TAPE
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PAO Apollo Control, Houston, just under four
minutes away now from our time of acquisition with
Apollo 8. . Apollo 8 still out of range, should be rolling
now 180 degrees shortly, if not already, to establish S-band
high-gain antenna communications with the ground. We're
standing by in Mission Control. This is Apollo Control,
Houston. Mark. Three minutes from predicted time of
acquisition. Standing by. Apollo Control, Houston. Mark,
two minutes from predicted time of acquisition. Apollo
Control, Houston. Mark one minute from predicted time of
acquisition. Apollo Control, Houston. ig;;;_&g;; has
placed a call. We are standing by. We've heard nothing
yet, but we are standing by. Apollo Control, Houston.
We've acquired signal but no voice contact yet. We are
standing by. Apollo Control, Houston.<:ye are looking at
engine data, and it looks good, tank pressures look good.
We have not talked yet with the crew, but we are standing by.
. We got it! We've got it! Apollo 8 now in lunar orbit. There

is a cheer in this room! TKTSMASWwpgmééﬁE;E??Ui7~ﬂnnston
switching now to the voice ofi{im Lovell,
sC 560.5. Good—to _hear your voice.
CAPCOM Apollo 8, this 1s Houston. Verify your
evaporator water control in AUTOMATIC. Over. .
PAO This is Apcllo Control, Houston. We have
a crew report of an orbit of 60.5 nautical miles by 169
nautical miles. Standing by, continuing to monitor. This
is Apollo Control.
CAPCOM Apollo 8, Houston. Over.
CapCOM Apollo 8, Houston. Over.
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CAP COM Apollo 8. Apollo 8. This is Houston.
Houston. Over,.

5C Roger. Houston, we read you loud and
clear. How do you read us?

CAP COM Apollo 8. This is Houston. Reading
you loud and clear now. And verify your evaporator water
control panel switch to the AUTO position. Over.

SC Roger. I am sure it is in AUTO.

CAP COM Roger.

SC Purge status report as follows: ©burn

on time. burn time 4 minutes 6-1/2 seconds, VGX minus 1.4
attitude is nominal, no trim, TGY was zerc, TGB was plus
.2, Delta VC was minus 20.2, orbit 169.1 by 60.5.

CAP COM Apollo 8. Houston. Roger, the burn
on time. burn time of 460.5. VGX was minus 1.4, Apollo 8.
Houston. Verify your EVAP water control on panel 382 is
AUTO. Your EVAP out temperature is high. Over.

SC Roger. Stand by. Houston. Apollo 8.
Roger. Primary EVAP is AUTO, H2 flow AUTO, do you recommend
activating the secondary water boiler?

CAP COM Roger. Copy. Stand by.

PAQ This is Apollo Control Houston. The »
conversation taking olace is with Bill Anders aboard the,. Vy:c
spacecaft. T T T Lo

CAP COM This is Houston. Re-verify manual
valve on panel 382 evaporator water control automatic. Over.

ScC Roger. Verified.

CAP COM Apollo 8. This is lHouston. Recommend
you activate vour secondarv water evaporator.

SC Secondary EVAP coming on line.

CAP COM Roger.

PAQ Apollo Control Houston. Ground data
closely coincides with that aboard the spacecraft.

CAP COM «.. up your DSE and we will go to high
bit rate. Over.

SC Roger.

CAP COM Apollo 8. This is Houston. And I
will continue mv readback of the burn status report. Copied
VGX zero. VGY zero, VGZ 1.2, Delta VCharlie minus 20.2. Over.

SC Stand bv while I get my chart out
again. cos 2G was .2.

CAP COM Roger. Understand. .2 on VGZ.

SC Houston. This is Apollo 8. We are
on malfunction ! or 6, going through step 1 to step 2. Over.

CAP COM Apollo 8. Houston. Roger. Copv.

sC Correction. That 1is to step 4.

v




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 693625. CST 4:28a 217/:2

CAP COM Roger. Copy. To step 4.

SC Now to step 13,

CAP COM Roger. Step 13.

PAO Apollo Control Houston. What vou are
hearineg here is checkout procedure of the environmental
control system. The v~ice, principally from the spacecraft,
that of Bill Anders. The systems engineer member of the
team aboard.

SC Now to step 14.

CAP COM Houston. Roger.

ScC Looks like the boiler dried dut somewhere
along the line.

CAP COH Roger, Bill,

PAO Apollo Control Houston. Our ground

readings on this orbit 168 nautical miles and apolune
perilune of 60.4 nautical miles.

SC This is Apollo 8. I would like to
confirm that burn status report. VGX was minus l.4. VGY
was 0. VGZ .2 minus .2 that is. Delta VC was minus 20.2.

CAP COM Apollo 8 --

SC -- perigee 169.1, nerigee 60.5. _

CAP COM Apollo 8. This is louston. T will g7
read back again. The burn was ovn time, 4 minutes and 6 o
and 1/2 seconds, VGX minus 1.4, trim nominal, VGY 0, VGZ
minus 0.2, Delta V Charlie minus %Q.Z. Owver.

SC That's Roger. ! Dy !

CAP COM Roger. And we copy your apogee and
perigee. [aW44v47

sC Steam pressure is coming up. | ‘

CAP COM Roger RBill.

PAO This is Apollo Control Houston. So

you've have the first status report from an Apollo crew

in lunar orhit. The unmanned lunar Orbiter spacecraft
traversed the moon, perhaps over—10,000 times.. but this

is the first man aboard, in~this case Frank Bofisg, reported
to his compatriots here on earth. - - .. ] '

END OF TAPE
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sC Step 15.

CAP COM Roger, concur.

SC ... coming down.

CAP COM Apollo 8, Houston. Roger, we concur.

SC Okay, Housten, keep a good eye on it.

CAP COM Roger, we're watching.

SC Okay, nice job on the malfunction pro-
cedures.

CAP COM Roger, Bill, thanks.

SC You, too. (pause) Give us a call when
you think we ought to stop the cecondary boiler, Houston.

CAP COM Apollo 8, Houston, wilco.

SC Houston, Apollo 8.

CAP COM Apollo 8, Houston. Go.

SC  fpyetl Roger. For information, we're passing

over just to the side of the crater Langrenus at this time
going into the Sea of Fertility.

CAP COM Apollo 8, Houston. Roger.

PAO As you heard, Apollo 8 approaching the
Sea of Fertility. (pause) Apollo Control Houston. Our
first batch of ground tracking data shows agreement in velo-
city within one foot~per-second with that of the spacecraft.

CAP COM Apollo 8, tllouston. What does the 'ole
, Moon legk like from 60 miles? Over.
~ﬁ}&~' —{ sC/ Okay, Hlouston. _The Moon is essentially
i _gray, mo color. Looks 1like gpilaster of paris or sort of a
grayish deep sand. We can see quite a bit of detail. The
Sea of Fertility doesn't stand out as well here as it does
“ave on Eartk. There's not as much contrast between that

ard the surrounding craters. The craters are all rounded
cff, there's quite a few of 'em, some of them are newer.
Many of them look like - especially the round ones look like
hit by meteorites or projectos of some sort. Langrenus is
quite a “uge rcrater, it’'s got a central cone to it. The
walls of the crater are terraced, about sixXx or seven differ-
ent terraces on the way down.

CAP COM Roger, understand.

sC And coming up now, the Sea of Fertility
are the old friends Messier and Pickering that I looked
about so much on Earth.

CAP COM Roger.

sC And I can see the rays coming out of
blaze Pickering. We're coming up now near our P-one initial
site which I'm going to try and see. Be advised the
round window, the hatch wigfdow, is completely iced over;
we can't use it, Bill and /I are sharing the rendezvous win-

dow.
CAP COM Apollo!8, Houston. Roger. Got any

L
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CAP COM more information on those rays. Over.

sC Roger. The rays out of Pickering are
quite faint from here; there are two different groups going
to the left, they don't appear to be any depth to them at
all, just rays coming out.

CAP COM Roger.

sC They look like just changes in the color
of the Mare.

CAP COM Bill, .if you can tear yourself away _

_from that window, we'd like you to turn off the secondary
evaporator. OVEEs

sc Fordes Roger, going OFF.

CAP COM Apollo 8, this is Houston. You can
leave that secondary pump on for just a few minutes. Over.

SC A Stand by to remind us. Okay over to
my right are the Pyrenees Mountains coming up and we're
just about over Messier and Pickering right now. OQur first
initial point is easily seen from our altitude. We're get-

ting quite a bit of contrast as we appear - _as we approach
the terminator. The view appears to be good, no reflection

~of the Sum back to our eyes; it appears that visibility at
this particular spot is excellent. It's very easy to pick

out our first initial point and over this mountain chain
we can see the second initial point, the Triangular Mount-
ain.

END OF TAPE
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SC We can see the second additional point of
the triangular amount. o
SC Now we're coming upon the craters Columbo

and Gutenberg. Very good detail visible. We can see the
long parallel Faults of Gaudibert and they run through the Mare
material right into the high land material.

PAO The principal speaker that you've heard

during most of this discourse has been—Jim Lovell but that
last voice was that of Bill Anders.

SC We're directly over our first initial point
now forf P1> It's almost impossible to miss, very easy to
pick ou -afid we can look right over into the second initial

point.

CAP COM Roger Jim.

sC I can see very clearly the five crater star
formation which we had on our lunar chart.

CAP COM Roger.

SC And right now I'm trying to pick out visually
Pl.

CAP COM Roger Jim. Bill you can turn off the secondary
event prop now.

SC Houston. This is Apollo 8.

CAP COM Apollo 8 Houston go.

SC Roger. How about giving us a system status
please.

CAP COM Roger.

SC OK. 1I've got me one in flight now Houston.

PAO The reference to be one is a land mark a
land mark which relates to a projected landing sight.

SC It's very easy to spot. You can see the
gntire rims of the craters from here with of course the white

crascent on the far side were the sun is shining on it. The
shadows are quite lengthy now. Maskelyne B has quite a few
shadows off of it but it can be recognized.  Just west of the
Maskelyne B we start going to the terminator. The terminator
is actually quite sharp over the pyrenees and its, I can't see
anything in earth shine at this present time. Bill says that
he can see things out the side window but he's not looking
down on the sun shine on the moon.

PAO Apollo control Houston. As a matter of interesi
space craft commander Frank ®orman's heart rate has been rang-
ing between 78 and 80 since we acquire

CAP COM Evaluating the 6th chart on your MTS burn
and we'll give you a read out on that shortly. Over.

5C Roger. Thank you. It's seems smooth. Do
vou need high bit rate any more?

CAP COM-—— Roger. We'd like high bit rate. We have

dumped youﬂ;DF@}and we'd like to stick with high bit rate for
a while. ~T

\
3

sC \ Roger
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SC Well we're just about over Maskelyne B now
and our target is just directly below us.

CAP COM Apollo 8 this is Houston. If you want the
recorder now it's yours.

SC Roger. Thank you.

PAO Apollo Control Houston. Our tracking data

from the ground still compares very well with the guidance
and navigation computer on the spacecraft.

CAP COM Apollo 8 Houston. Mission tracking is
comparing very well with your on board nav.

SC Roger

SC ’ "Houston, for your information we lost radio
contact at the g§act,§ggggd you predicted

CAP COM ~  Roger. We comcur.

PAO The reference there was to loss of signal
as they went over the back side of the moon.

SC ..Did you turn off the transmitters at that
time? S

- CAP COM Honest Injun, we didn't.

SC While these other guys are looking at the
moon I want to make sure we have a good SPS. How about giv-—
ing me that report when you can.

CAP COM Sure will Frank.

SC We want a go for every rev please, other
wise we'll burn in GEIl at your, direction.

CAP COM Roger. I understand.

END OF TAPE
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CAP COM Apollo 8. his is llouston. Are you
eating?

SC Say again.

CAP COM Apollo 8. This is Houston. Are you
eating dinner?

SC May eat a bite of breakfast in a little
while here.

CAP COM Roger. Apollo 8. This is Houston.

__When you go into the dark about 7 or 8 minutes I have some
_words for you on the filters for the wide angle lens, for
your TV camera. Over. e

sC B We are in the dark now.
CAP COM Roger. Let me know when you are ready
to copy. Apollo 8. Houston. Any words on earthshine?
Over.
SC Earthshine is about as expected, Houston.

Not as much detail, of course, as in the sunlight, but you
can see the light craters quite distinctly and you can see
the albedo contacts quite distinctly. And also, the -
there's a good three dimensional view of the rims of the
larger craters.

: CAP COM Roger. Bill.

SC I think our high-speed film will be
able to pick some of this stuff up quite well.

CAP COM Roger.

PAO Apollo Control Houston. Apollo 8 passes
over the night portion of the moon, the guidance and
navigation the platform is to be align. This during
period of darkness, as the spacecraft remains in an inertially
*3vxed attitude for this procedure. This leaves lunar daylight
periods for maneuverability needed for photography and visual
observations. At 70 hours 12 minutes continuing to monitor
this 1s Apcllo Control Houston.

5C Go ahead with your information on the
filter, Houston.

CAP? COM Apolloc 8. Houston. Roger. We recommend
you use a wide angle lenms on this particular TV run. You can
use a telephoto, lens with the same set up as yesterday's TV
show. However, we recommend a wide angle lens. Step number 1
take the single red filter to the red filter on the red/blue
filter holder, do it so that the filter slide still functions.
Over.

SC Go ahead.

CAP COM Roger. Step number 2. Attach the
filter holder to the lens with tape on the top and bottom.

Do this with the slide forward. Over.
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SC Go ahead.

CAP COM Roger. Then at the end of your second
REV TV pass, or on request from here, we would like you to
remove that red filter from the holder and transmit briefly
with it that way then slide it over the blue side so your
final transmission. Over.

SC We got you.
CAP COM Okay, Frank.
sScC Houston. Apollo 8. Standing by to

record TEI one and TEI two.

CAP CO — Apollo 8. This is Houston. Your TEI
one and twgﬁiig)you received last pass are still good.
Using thes 's your next midcourse will be left and
20 feet per second. Over.

sC Roger. Understand.
CAP COM Apollo 8. Houston. We have all the
SPS experts looking at your data now. The preliminary

look is very good and we will give you some final words

later. .
SC Roger. We could

END OF TAPE
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SC Roger. We could feel the charge when
we threw in bank B, but not exactly but we could feel addi-
tional thrust.

CAPCOM Roger, copy.

SC Houston, be advised on this red blue
filter technique on the TV. You cannot slide the two fil-
ters out of the way with them taped onto the TV camera.

So I suggest we do red blue and then take them off.

CAPCOM Roger. we concur. But make sure the
little red filter is taped over the big one, over.

SC All right, you don't want the red fil -
you want the blue by itself. Is that correct?

CAPCOM That's affirmative, Bill. Bill, we'd
like you to use the double red filter for the first trans-~-
mission, over.

scC Roger. It worked.

CAPCOM Apollo 8, Houston.

sC Go ahead, Houston, Apollo 8.

CAPCOM Apollo 8, this is Houston. If you should

decide that you want to roll headsup on REV 2, one thing to
remember be sure you're YAW 45 degree right in order to
maintain your high gain antenna calm, over.

ScC We will not do that, we're going to
stick with the flight plan and make the best we can here.
CAPCOM Roger, Frank.
SC As usual, in the real world, the flight
plan looks lot fuller than it did in Florida. -
T CAPTOM Roger, understand.
PAOQ Apollo Control, Houston, a period of

relative quiet, perhaps the crew has decided to start their
tirst meal in lunar orbit.

END OF TAPE
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/ .
PAO Apollo Control, Houston. We're now

less than "away from our LOS time on thils the first revolution

in lunar orbit. Continuing to monitor, this 1s Apollo Control,

Houston. ;

3
]

CAPCOM Apollo 8, Houston. \We need an 02 purge
now. *

SC Roger. And we're standing by for a
map update.

CAPCOM Roger.

SC Houston, Apollo 8. Just for your
information after we completed\P-52,)1 acquired the earth
in the sextant. Quite a sight from here.

CAPCOM Roger. Bet it is.

SC How are the systems experts on the SPS
coming, Jerry?

CAPCOM They are still working, Frank, another
five or ten minutes.

SC Roger.

CAPCOM Apollo 8, Houston. Your SPS data looks

real good. It 1s just a matter of getting it all in from
the site and getting it looked at.

SC Thank you.

CAPCOM So far everything looks copacetic.

PAO Apollo Control, Houston. We've just
received data from our Flight Surgeon that Frank Borman's
peak heart rate at LOI 1 read 130. The same reading he
had, as a matter of fétt?’fHZF“HE‘had at lift off. We would
pass that along, continuing to monitor. This is Apollo Control.

CAPCOM Apollo 8, Houston. We would like to take
about five minutes of high-bit rate. Over.

SC Roger. Five minutes of high-bit rate
coming up.

CAPCOM Roger.

SC You've got it.

CAPCOM Apollo 8, Houston. We have a map update.

SC Stand by 1. Go ahead with the map update.

CAPCOM Roger, Frank. Map update. Rev 1/2,

no change. The Rev 2/3 follows: 73 04 57 73 Q9 37 73 19 01
73 48 53 74 24 23. Remarks, Bravo one 74 16 24. Over.

sC Got your copy.

CAPCOM Roger. We show you 23 minutes to LOS.

SC Roger. Are you going to dump the tape?
CAPCOM Apollo 8, this is Houston. You are GO

for Rev 2. All systems are GO. SPS evaluation still underway
and looking good. Over.

SC Understand GO for Rev 2. Thank you.
CAPCOM Roger, Apollo 8. We're still using the
tape recoriery., We will dump it in a little bit.

PAD Apollo Control, Houston. You just hear
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that GO for Rev 2. Flight Director, Glynn Lunney, --

CAPCOM Order is yours. You can go to low-bit
rate.

SC Thank you.

PAO Flight Director, Glynn Lunney, crossed

checked with Z COMM and Flight and Guidance Control Officers,
and told our Capsule Communicator, Jerry Carr, to pass along

END OF TAPE
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PAO Apollo
over. :
SC 321,
CAPCOM Roger,
TTCPAO > Apollo
input—switch to low, over.
SC Roger,

8, Houston request biomed switch,

mark. it Q,WTMKMT et wW)

mark.
8, Houston, put your telemetry

go low. Houston, Apollo 8. We're

in the process of preparing meal four day...formula A.

CAPCOM Roger,

END OF TAPE
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sC Houston., Apollc 8. Over,

CAP COM Apollo 8, Houston. Go.

sC Are you going to be able to dump that
tape right after LOS?

CAP COM Roger. Bill. They say they have already
dumped the tape and it's almost totally clean.

SC What does that mean?

CAP COM That means you have got about 2 minutes
of low bit rate on there, but the rest is clean. Over.

SC The high bit rate of the burn wasn't
on there?

CAP COM Negative. We've already dumped and got
that.

scC Okay, let me know when you're going to

-4t next time, Jerry. I understand we are go now for
thé DSE. Have you got any voice off of 1t?

~-eAP COM That's affirmative. We did.
SC Okay, thank you.
CAP COM Apollo 8. Houston. The voice qaulity

on your tape was just sort of middling. We were able to
monitor your burn and hear most of that pretty well.

SC Roger. Did you get a report of the
photography accomplished or is that on the tape at present?
CAP COM Negative. We haven't heard that.

SC Okay, we will put it on tape now.

CAP COM Roger.
PAO This is Apollo Control Houston, now

less than 5 minutes away from loss of signal on our first
ravolution.

CAP COM Apollo 8. Houston. You are 4 minutes
and 40 seconds away from LOS. I would like a reconfirmation
on your S-band off switch and a downvoice backup position.
Over. :

5C Negative, it is in normal voice. We
will go downvoice backup.

CAP COM Roger, request you leave it there for
ever. Over.

SC Roger.

CAP COM Apollo 8. This 1is Houston. All systems
are gp. You're still go for rev 2. Over.

SC Thank you.

+ CAP COM Apollo 8. Houston.
SsC Go ahead Houston. This is Apollo 8.
CAP COM Roger. One minute until LOS.

SC Thank you.

224/1
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CAP COM Apollo 8. Houston. 10 seconds until
LOS. All systems are go.

END OF TAPE




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 705627 CST 5:46a 225/1

CAPCOM Apollo 8, Houston. Ten seconds LOS
all systems GO.
PAO Apollo Control, llouston 70 hours 56 minutes

into the flight. We have had LOS with Apollo 8. At this
time we would like to play back those historic first words
of insertion into lunar orbit as we heard them here at

Mission Control.

CAPCOM Apollo 8, Houston. Over.

SC Go ahead, Houston, Apollo 8. Burn com-
plete. Our orbit is 160.9 by 60.5. 169.1 by 60.5.

CAPCOM Apollo 8, this is Houston. Roger.
169.1 by 60.5. Good to hear your voice,.

PAO Apollo Control, Houston. Now we will

switch back and play~-back some of Jim Lovell's descriptions
as he viewed the lunar surface from his orbital altitude.
CAPCOM Apollo 8, Houston. What does the ole

moon look like from 60 miles? Over.

sC Okay, Houston. The moon is essentially
gray. No color. Looks like plaster-of-Paris. Sort of a
grayish deg and. We can see quite a bit of detail. The
Sea of Fertility doesn't stand out as well here as it does
back on earth. There's not much contrast between that and
the surrounding craters. The craters are all rounded off,
there's quite a few of them. Some of them are newer. Many
of them look like, especially the round ones, look like hit
by meteorites or projectiles of some sort. Langrenus is
quite a huge crater, it has a central cone to it. The
walls of the craters are terraced, about 6 or 7 different
terraces on the way down.

CACPLOM Roger. Understand.

sC Coming up now on the Sea of Fertility
ouy oid frleads Messier and Pickering that I looked about
so much on earth. —

CAPCOM Roger.

SC I can see the rays coming out of Blaze
Pickering. We're coming up now near our Pl initial site ——
which L 2m going to try and see. Be advised the round
window, the hatch window is completely iced over. We can't
use 1t. Bill and I are sharing the rendezvous window.

CAPCOM Apollo 8, Houston. Roger. Got any
more information on those rays. Over.

SC Roger. The rays out of Pickering are
quite faint from here. There's two different groups coming

or going to the west. They don't appear to be -- have any
depth to them at all. Just rays coming out,

CAPCOM Roger.,

SC They look like just changes in the
color of the Mare. Okay. Over to my right are the
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Pyrenees Mountains coming up. We're just about over Messier
and Pickering right now. Our first initial point is easily
seen from our altitude. We're getting quite a bit of contrast
as we appear -~ approach the terminator. The view appears

to be good. No reflection of the sunlight in our eyes.

It appears that visibility in thils particular spot is
excellent. It is very easy to pick out our first initial
point. Over this mountain chain we can see the second initial
point, the Triangular Mountain. We're coming up on the
craters Columbo and Gutenburg. Very good detail visible,

We can see the long parallel Faults of Gaudibert and they

run through the Mare material right into a highland material.
We're directly over our first initial point now for P-one.
It's almost impossible to miss, very easy to pick out and

we can look right over into the second initial point.

CAP COM Roger, Jim.

SC I can see very clearly the five crater
star formation which we had on our lunar chart.

CAP COM Roger.

SC And right now we're trying to pick out
visually P-one.

PAO This is Apollo Control Houston. As

Apollo 8 passed over the lunar hill, out of communication,

we read an apolune of 168.2 nautical miles, a perilune of
60.3 nautical miles. Velocity of the spacecraft at that

time descending downward from its apogee was 5224 feet-per-
second. Our.current digital indications say that the present
velocity is 5297 feet-per-second. So at 71 hours 02 minutes
35 seconds into this most historic flight, this is Apollo
Control Houston.

IND OF TAPE
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PAQ Apollo Control Houston. 71 hours
22 minutes now into the flight of the Apollo 8. Apollo 8
continuing on its pass.over the back side of the moon.
We're some 17 minutes away from time of re~acquisition.
At this time, Command Module Pilot, Jim Lovell, should be
taking a look at three control points, which are evenly
distributed across the back side of the moon. These repeated
on later orbits with the optics designed primarily as a
mapping tool. And increasing data in/;gﬁghlishéng_a_ggiPt
in space. Each control point has two(IP, initial polntsy
associated with it. These serve the sim&~hem£&g~eﬁ6”fﬁ>
purpose to Jim Lovell as an IP does to a bombidier. He
literally counts down to his CP, 1 to 3 minutes, depending
on which ID he has acquired and all of the ID's, such
things as craters, hills, rills, and intersection of rills,
are in all cases within about a lunar degree of the ground

track. Rembember a lunar degree is 16 nautical miles
versus 60 nautical miles on earth. The same IP relation-
ship exists on the front side with the landmark BI which
is designated to the landing site. So at 7! hours 23 min-

utes into the flight of Apollo 8, this is Apollo Control
Houston.

END OF TAPE
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PAO Apollo Control Houston, 71 hours,
32 minutes now into the flight of Apollo 8. We're within
8 minutes acquiring the Apollo 8 spacecraft now in its
second revolution around the moon which - the first revolu-
tion began at midpoint in the back side. Apollo 8 should
be yawing about 45 degrees just about now to establish a
proper attitude for TV sighting. We'll continue to monitor
as we draw nearer to that point when we reacquire the space-
craft. So at 71 hours, 32 minutes, this is Apollo Control,
Houston.

END OF TAPE
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PAO This is Apollo Control, Houston, at 71 hours
38 minutes now into the flight of Apollo 3. We are now within
2 minutes of our predicted time of acquisjtion of this second
pass across the front side of the moon. /During this pass
we expect to acquire via television our prime tracking site
for the TV is the Madrid sitei7 Meanwhile, Glynn Lunney here
in Mission Control has gone afound the room updating all his
Flight Controllers on the requirements -- flight plan requirements
for this revolution. We will stand by and continue to
monitor at 71 hours 38 minutes. Mark 1 minute to predicted

time of acquisition. Stand by. Mark, 30 seconds and
standing by. 5 seconds.
CAPCOM Apollo 8, lHouston. Over.
PAO That's Jerry Carr making a call. ©No reply

yet. Standing by. We're receiving telemetry data now.
Standing by.

CAPCOM Apollo 8, Houston. Over.

PAO The picture is coming in now.

sC Houston, this is Apollo 8 with the TV going.
Over.

CAPCOM Apollo 8, this is Houston. Reading you loud
and clear. We see your TV, It is a little bit clearer.

SC Roger. The moon is very bright and not toc
distinct in this area. I will give you a shot of the horizon.

CAPCOM Roger.

sC How does that 1look? 1Is it on the top of
your pilcture?

CAPCOM Apollo 8, this is Houston. In this picture
of the horizon we can't see many terrain features yet.

5C Roger.

CAPCOM Apollo 8, louston. We are beginning to pick
up a few craters very dimly. The whole thing is pretty
bright.

SC Roger. There is not much definition up

here either out on the horizon. We are now approaching the
craters Sed and Bassett.

CAPCOHM Roger.

sC I will shift to the rendezvous window.

CAPCOM Roger, Bill. Apollo 8, Houston. We want
to take the DSC.

sC Roger. You've got 1it.

CAPCOM Roger. Looks like we've got a real good
picture now.

SC Okay, that's the crater Brand.

CAPCOM Roger.

SC Sorry we missed Carr.
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CAPCOM Me too. Apollo 8, this is Houston. We are
going to need a ctfo fan cycle sometime during this pass.

SC Roger. Can we wait until sunset?

CAPCOM Roger. We can wait. )

SC Okay. I think we are coming up on MllTé{ ’ﬁV
right now. TH}ere's a very new bright impact crater. ' i
be in the fifgld of view now. 4%/

CAPCO Roger, Bill, °””uxh%¢

SC You see it in the upper part of your screefi. @G,
Say, Bll "y how would you describe the color of the moon from
here? he color of the moon looks like a very whiteish gray, K/By
like dirty beach sand with lots of footprints in it. Some t/
of these craters look like pttkaxés Striking concrete creating pVﬂ

a lot of fine haze dust. There's some interesting features 0%
out on the other side of the window. Let me switch windows
on you now. ) 7

CAPCOM Roger, Bill.

SC You should see the horizon now in the top
of your picture.

CAPCOM Roger. We have the horizon, Bill.

CAPCOM Apollo 8, Houston. T

sC 1 believe these are the craters now Basset -
and Sea.

CAPCOM Roger, Bild. If you have the polarizing
filter handy, try flipping it in front, will you?

SC Roger.

SC Jerry, as a matter of interest, there's a

lot of what appears to be very small new craters that have
these little white rays radiating from them,

CAFCOM Roger, Jim. Roger. We see the filter
;‘**g over. Apollo 8, this is Houston. Looks like we have

too much lisnt. The polarizing filter doesn't help much.
G whead and remove it again.

sC Roger. It's removed.

CAPCOM Looks like we just got --

SC Roger. We're just passing over the crater /
Borman, «rnd ther='s Anders out there, Lovell is right south y
of it. T — R

CAPCOM Roger. The TV is breaking up now. Okay.
We are back with a good picture. Looks like we just have too
much light. Our definition is rather weak.

SC Roger. Also, we're fogging up the window
here, Houston, among other problems.

CAPCOM Roger, Bill. The other window is better

than that one.
sC Okay.
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CAPCOM Much better picture, Bill. Much better.
SC All right. The right side of the camera is
pointing retrograde. We are now passing abeam of the crater

Houston. I will show the camera over there once for the
folks in Texas.

CAPCOM Roger.

sC It's a big and sprawly one. It's got those
two impact craters, one to the right and one to the left.

END OF TAPE
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SC ... folks in Texas.
CAP COM Roger.
SC It's a big and sprawly one. Its got
those two impact craters, one to the right and one to the
left.
CAP COM Roger Bill.
sC How's your picture?
CAP COM Still about the same, Bill. The
terrain's pretty bright. We are not getting much definition
at all. Definition on this side is much much better.
SC Okay, I think - okay, we are leaving
the window. That gives you an idea how bad our window is.
CAP COM Roger. This picture now is much better.
I guess the light levels are decreasing now.
SC Okay, we are coming up on the crater
Collins. §
T TAPTCOM Roger. What crater is that going off.
SC That's some smali impact crater. —oeee—
CAP COM Roger. N\
sC ~We will call it John Aaron's. , ;
CAP COM Y e — e
sC If you will keep looking at the systems }
anyway. /
CAP COM You just quit looking. o
SC Jerry, a lot of ID feature these small
impact craters have dark spots in the center, where it
appears that they buried in it and hit some new material
down below. It has got a lot of fine white dust around
it.
CAP COM Roger. Understand, Jim. Apollo 8.
This is Houston - looks like we could see Collins now. :
SC Roger, there is Collins for you. And ,ﬁ/

Collins is right on the edge of Spice Sea which we are
abcut to pass over.

CAP COM Roger. Apollo 8. This is -~
zC -~ now going across the Smyth II Sea.
Go ahead.
CAP COM Roger. We just saw a Stellenword (SIC)
go by. T T e
SC Roger. He was really in a hurry.
CAP COM Roger. Picture is much improved now. - -

Getting better all the time,

SC Roger. The terrain here is, as you
can see, not well defined. We are going to start a roll
to the left, in order to come across the target area, with
the television.
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CAP COM Roger. Roger Bill.,

sC How 1s that crater in - right in the
middle look now?

CAP COM Roger, that's a very good one. That
must be 0'Neal.

sC Roger.

CAP COM Roger Bill, we see O'Neal real well.
Also the smaller crater off to the side of it.

SC That's Dennis. )

CAP COM Roger., -

SC Houston. This 1s Apollo 8. We are

going to terminate our program for this pass and get on
with the preparations for LOI two, if you say we are go.

2297

CAP COM Apollo 8. This 1s Houston. Roger.

sC Okay, signing off until 9th rev. Apollo 8.

CAP COM Apollo 8. Houston. Roger. Apollo 8
Houston. Thank you for the look.

SC Roger.

PAO Apollo Control Houston. Most of those

craters identified in the conversation, largely over the
east part of this front side pass are actually unnamed.
They have been coded for purposes of this flight. Perhaps
you recognized some of the names, names like Bassett, See
and by the John Aaron, John is ECOM on the Green Shift.

So at 71 houU¥s 5% minutes we continue to monitor. )

CAP COM Apollo 8. This is Houston. You have
the DSE,

SC Thank you Houston.

CAP COM Roger. Apollo 8, on your backside

data, it's pretty much unintelligible, we suggest Bill that
you recheck the position of your mike for your backside

pass and try to speak a little bit louder and more distinctly.
The lact onc we listened to was pretty much unintelligible.
Uver,

SC Roger. As soon as we get squared awvay,
we will give you a real quick real-time summary.

CAP COM Roger.

SC And Houston, you might let us know,
can we do the red/blue filter exercise with both these
filters - red filters on. Over.

CAP COM Stand by. Apollo 8. This is Houston ~

Apollo 8, Houston. Negative. Apollo 8, this is Houston
with an LOI two maneuver PAD. Ready to copy?

SC Stand by.

CAP COM Roger. Standing by.

SC Okay, Houston, go ahead.
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CAPCOM Apollo 8, this 1is Houston. OIL 2,
SPS G&N, 46427 - 053 + 141073350570 - 0 --

END OF TAPE
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CAPCOM minus 01350 plus all O's plus all O0's,
cCOopy.

sC Roger.

CAPCOM Roger. 00017535800607 plus 00606
0135000 niner 012650231121 niner 7, copy.

SC Roger.

CAPCOM Roger. Taurus, Aida. I repeat Taurus

Aida. Up 162 left 0l, the remainder not applicable. ZBC
aline Sirius Rigel, 12 niner, 155010, negative ullage.
Horizon window 1ignition minus 327 degrees, horizon left.

At ignition 18 degrees, horizon left. Before readback,
configure for receiving any update, over.

sC Roger, understand. Configure for re-
ceiving an update. Okay, we're in pull and accept, go
ahead.

CAPCOM Roger. I'm ready for your readback.

SC LOI 2 SDS G & S 46427 wminus 053 plus

141073350570 minus 01350 plus 0000 plus 000000017535800607
plus 006060135000901265023112197 Taurus Aida up 1622 left
point 1, the remainder not applicable. Sirius Rigel 129155
010 no ullage. Ignition minus 327 degrees, ignition 18 de-
grees.

CAPCOM Apollo 8, lHouston, readback is correct.
Apollo 8, this is Houston. Your map update for REV 2/3,
no change, over,.

SC Understand, no change, REV 2/3,

CAPCOM Roger, Frank. You can expect GO/
NC/GO for the next REV at 20 minutes before LOS, over.

SC Roger.

CAYCOM Apocllo 8, this is Houston. We'll try
te astz that call 20 minutes before every LOS, over.

SC Fine.

CATCOM Apollo 8, Houton. We have the CSN
vector starting on the LV over.

SC Thank you. Houston, this is Apollo 8.

CAPCOM Anollo 8, Houston, GO.

5C Roger. Just an interesting feature {
on my center window which has ice on it is now beginning :
to melt. I'm beginning to see through it. e

CAPCOM Roger, that's good news.

SC And again we're directly over our
favorite He591er and Pickering. The view at this altitude,
Houston, fis tremendous. Theré is no trouble picking out
features that we learned on the map.

CAPCOM Roger, Jim, that's good news. What do

you think of the lighting situation as fas as the range
of lighting for good visibility?

SC The range from here is outstanding. I
wish we had the TV still going because the brown area now is
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We have just passed over the Sea of Fertility and
The bomb range has got more contrast,

Bill has got

the 16 mm going for us.

CAPCOM Roger.

SC There is a crater Taruntius, I believe,
over there. We will try to get TV on this at a later time,

when we are not getting ready for a burn,

CAPCOM Roger, “Jim.
SCmm
now, Mount MarilyﬂE
CAPCOM - Roger.
SC Houston, at

is quite distinct,
any sunlight returned,
these sun angles.

CAPCOM Roger.

SC As a matter
that the visibility seems to be
the terminator. It's something
thought there would be a little

shadows are good,
it appears very good visibility at

1 can see the old second bishop right

these sun angles, everything
the ground doesn't have

of fact, Bill just mentioned
excellent just about up to
which I didn't expect. I
bit more gradual shift to

darkness, but it's very sharp and distinct.

CAPCOM Roger, Jim.

sC Of course, we are in a very high phase
angle now.

CAPCOM Apollo 8, Houston. All of your updates
are in, the computer is yours, over.

SC Thank you.

sC ... block.

CAPCOM Roger. Break.

END OF TAPE
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CAP COM Roger. Break. Apollo 8, Houston. Your
TEI-2 pad is good, stand by to copy your TEI-3. Over.

SC Ready for TEI-3.

CAP COM Roger, TEI-3. FPS G&N 46427 minus 053
plus 141 075 31 2995 plus 28960 minus 00456 plus 00720.
Copy.

sC Roger.

CAP COM Roger. 180 021 002 not applicable
plus 00188 28972 251 28793 40 2769 396. Copy.

SC Roger,

CAP COM Roger, 033 0000 left 17 plus 0883

minus 16500 12955 36185 146 35 07. Sirius Rigel 129 155
010 ullage 2 jets, 20 seconds, quads Bravo and Delta. Hori-
zon on the two degree line at ignition minus three minutes.
Assume there's no LOI-2. Over,.

sC Roger. SPS G&N, this is for TEI-3
46427 minus 053 plus 141 075 31 2995 plus 28960 minus 00456
plus 00720 180021 002 NA plus 00188 28972 251 28793 40 2769
396 033 0000 left 17 plus 00883 minus 16500 12955 36185 146
35 07, Sirius Rigel 129 155 01 two jet 20 seconds, B and D,
horizon two degrees at ignition minus three minutes, assumes
no LOI-2.

CAP COM Apollo 8, Houston. Readback is correct.
Apollo 8, this is Houston with a TEI-3 with an LOI-2. Over.

sC Go ahead.

CAP COM Roger, TEI-3. SPS G&N 45810 minus 053

plus 141 075 21 2846 plus 30128 minus 00540 plus 01911 180
819 001. Copy.

sC Roger, go ahead.

LA COM Rcger. Not applicable plus 00188 30193
TREO3GJOeE 4. 2742 396 033 down 021 left 18. Copy.

5C Roger.

CAP COM Roger. Plus 0888 minus 16500 12955 36185
146 34 50 GDC aline no change, ullage no change, horizon
one Jdogree at fenition minus three. Assume LOI-2, Over.

5C 30 ahead - er Houston this is Apollo 8.

TEI-3 with LOL-2, SPS G&N 45810 minus 053 plus 141 075 21

2846 plus 30138 minus 00540 plus 01911 180.019 001 NA plus

00188 30193 255 30008 40 2742 396 033 down 021 left 18 plus
0888 minus 16500 --

END OF TAPE
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sC One zero eight eight, one six five zero
zero, one two nine five five, three six one eight five, one
four six three four five 0. XNo change, no change one degree
in the rise of ignition minus three. Assumes LOY2.

CAP COM Apollo 8 Houston. Roger I made one
mistake, horizon window is minus one degree. Over.

SC Minus one degree.

CA? COM Roger., Readback is correct. - Apollo 8

this is Houston, you are GO across the board for L0OI2 would
like to take the DSE for a dump, over.

sC Roger, you guys - I can understand we are
GO for LOIZ2.

CAPCOM That's affirmative.

sC Before you take the DSE for a dump, let

me give you a quick run down on that DSE before you dump it,
if you will.

CAPCOM Roger, standing by.
SC Roger.
PAO This is Apollo control, Houston, our

GET for ignition of LOIZ is 73 hours 35 minutes and 5
seconds aphelion resulting from this burn 60.7 nautical
miles perilune 60.6 nautical miles just about as close to
circular as you can get. The burn duration expected 9
seconds delta V for this burn 135 feet per second. On this
pass over the front of the Moon our spacecraft was at 115

nautical miles altitude. At the time of acquisition 115
nautical miles in altitude. Our aphelion which also
occurs on this ~ over this side of the Moon 168.5 nautical
miles -~ 168.5. Turning back, continuing to monitor now
this iz Apollo control, Houston.

5¢C Okay, Houston, you've got the tape.

CAPCOM Apollo 8, Houston, Roger.

CAPCOM Apollo 8, touston. Would you believe
that Taurus Aida is Pleaides? Over.

SC Thank you.

PAC This is Apollo Control Houston, 72 hours

24 minutes intoc this mission. In this lull, perhaps we can
.clarify some of the names you hé@rd being gi;égwfo craters
#EEriﬁg+£hat”TECévt‘televiﬁihhwpasé}A?UC?Ageology groups here
had to apply some names to certain key landmarks instead of
using just number and code, they decided to give them real
life names. These are in no way officially named craters.
in some cases, I think in most cases, the names aren't

even - have not even been submitted to the International
body which must pass on thiose kinds of official names, but
to clarify this we thought we would run through some of

them that are in use in an area that couldn't be too

well observed by telescopes from earth, WE have some pictures
to work from, and you distinctly heard Lovell - Anders and
Lovell talk about craters named for themselves. Incidentally,

e

sy

232/1




il ARY, 12/24/68, GET: 72174 0

COMMLENTARY,

o

12/2 3, CST 7:094

-
=

-
v
[7p]
P
<
©

8

PAO this is perhaps a pardonable bit of
geologist personality creeping into it. Historically they
have been named for discovering geologists or observers.

One was got a real time name of John Aaron because he is

the electrical environmental ang_fg;;:HTFgfions console
operator who spotted the need for cutting in the need for
cutting in the secondary water boiler as we started to
circle the moon, that is he noticed the water level was down

and he suggested we go to the secondary loop, apparently

when all t he others were at the window. In future passes,
t+
Ly

you may hear names like Schmit] named for Jack Schmit
Gilruth, the cirector of this center, Debus the director

of the Kennedy Space Center, Kurt Debus. There is an
unofficial one, Joe Shea, the former manager of the Apollo
Spacecraft progranm; Te Ted Freeman, first astronaut killed in
an airplane crash in October of 1964. There is a crater
bearing the name of George Low,; Sam Phillips, A%f%n Shepard,
Mercury, Washington, Apollo, and on either side of the track
there is one named for Jim Webb and for Tom Paine, past and
present administrators of WASA. Moving aloﬂg the line we

see craters named for Grissom, Gus Grissom, Ed White, Roger
Chaffee, clustered three craters fairly close together and
just south of the ground track we just heard about. Coming
along that same track we see one bearing the name of Chris
Kraft, Don Slayton, Jerry Carr, and on along. I'm sure we'll
hear more of these. You did hear today about the crater
Bassett, so named for Charlie Bassett the late Charlie N.
Bassett, and Elliot See. "

. T
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4”\)’/ Lo ’/)’L‘V‘t-\_&, X ,L LU —

N

(V%)

e

~
-




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 722743, CST 7:19A

PAO ... Charlie M Bassett and Eliot See,
crater right beside it. Two men killed in an airplane crash
in St. Louis, in Feb. 1966. At 72 hours, 27 minutes into
the flight, this is Apollo Control Houston standing by.

SC We are about to lose it Houston. How
far are you on the tape dump?

CAPCOM Apollo 8, this is Houston. It looks
like we have lost it, they weren't quite done. We are
standing by for a countdown to bio-med switch left, over.

sC Roger. We would like to get 1t dumped
;f we could, stand by a second.

SC Did you get it stopped?

CAPCOM Bill, you can go ahead and cut if off.

sC Okay, we are not going to have high-gain

now, until the next time around. Can you give me some 1dea
of how much of that dump you got.

233/1

CAPCOM Apollo 8, this is Houston. We are negative.
We can't tell, you can go ahead and turn it off.

SC Well, how long did you dump it?

CAPCOM Roger, standby, they are checking.

CAPCOM Apollo 8, Houston. Apollo 8, this is

Houston reading you with a great deal of noise in the back-
ground. Go ahead and rewind your tape and start it in low-
bit rate, and we will try and catch that dump at the end of
the next Rev.

SC Roger, I would like to have an idea on
how much you dumped, in order to know (garble).

CAPCOM Roger, standby.

CAPCOM Apollo 8, Houston, we are working on that
time. We wili be able to tell you before LOS, over.

CAPCOM Apollo 8, Houston, over.

SC Go ahead.

CAPCOM Roger, did you read my last?

8 That is affirmative. You will give us

_a rundown when you figure out how much tape you dumped.

CAPCOM Roger. They feel reasonably sure, however,

that if you rewind and start low-bit rate, we will be able to

get all of the burn and still uaot run into what needs to be

(garble).

sC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, go.

sC Roger, what ref matter are we using for
this LOI 2 burn?

CAPCOM Standby Frank, we are talking.

SC Okay, I have an LOI 2 ref matter, but

if, I don't understand why the pitch 1is 175.

ND OF TAPE
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CAPCOM Apollo 8, Houston.
SC Go ahead.
CAPCOM Apollo 8, this is Houston, you are right

the ref mat is LOI 2, the ref mat was determined out there
before the last midcourse correction and since that time
there has been a slight changing of trajectory and the point
at which you are burning LOI 2 now is just a shade different
than where it was originally planned for.

sC Okay, thank you.

CAPCOM Apollo 8, Houston. Apollo 8, Houston,
over. Apollo 8, Houston, over. Apollo 8, Houston, over.
Apollo 8, Houston, over. Apollo 8, Houston, over., Apollo 8,
Houston, over. Apollo 8, Houston, over. Apollo 8, Houston,
cver,

sC Roger, go ahead, Houston, Apollo 8.

CAPCOM Apollo 8, this is Houston, DSE is

rewound and it's yours available for use in about one hour
of low bit rate and two minutes of high bit rate for your
burn without running over your good data, over.

sC Roger, do you read us now, Houston.

CAPCOM Roger, reading you loud and clear now.

SC Okay.

CAPCOM Apollo 8, this is Houston, you are GO
for LOI 2 on the next rev, over.

sC I can understand GO for LOI 2 on the next
rev. How do you read, Houston?

CAPCOM Apollo 8, this is Houston, reading you
loud and clear, how me?

SC Loud and clear.

CAPCOM Roger, Frank did you get my message on
the DSE,

SC Roger. Roger.

CaTCOM Okay.

END OF TAPE
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CAPCOM Apollo 8, Houston. Verify the telemetry
input switch LOW, over,

SC Roger. Understand telemetry input LOW.

CAPCOM Affirmative.

SC Done.

CAPCOM Roger.

END OF TAPE
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CAPCOM Apollo 8, Houston, 5 minutes to LOS,
over.

SC Thank you, Houston.

CAPCOM Apollo 8, this Houston, 1 minutes to
LOS. All systems GO, over.

SC Roger,

PAO This is Apollo Control Houston at 73
hour 04 minutes into the flight of Apollo 8. We are at
8 seconds away from time of loss of signal. Okay, they
said goodbye to the ground as they passed over at - on the
next pass over the back side of the moon. This is pass over
the back side where we will have our lunar orbit insertion
burn number 2. To quickly go over those numbers again, we

have a ground elapsed time of ignition at 73 hours 35 minutes
05 seconds, apolune 60.7 nautical miles, perilune 60.6
nautical miles or expected to result from the burn. The

burn one of very short duration, 9 seconds, delta V 135 feet
per second. We will be looking for them when we next ac-
quire at 43 minutes 30 seconds from this time. At 73 hours
05 minutes into the flight of Apollo 8, this is Apollo Con-
trol Houston.

END OF TAPE
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PAO This is Apollo control, Houston at 73
hours 40 minutes into the flight, our present orbital data,
at the last time I gave you still carries a perigee of 60.8
nautical miles, that perigee occurring at 8 degrees north
by 89 degrees west. An apogee, an estimated apogee - this
would be, of 60.4, this would be after circularization. The
flight plan at this point is very busy, all three pilots have
considerable tasks to do, as opposed to the last several days
when their columns were virtual blanks, for instance at
73 hours 40 minutes, right along about now, Frank Borman
is busy doing a platform alignment to a specific number,
then he is called upon tc roll Tight 180 degrees into a
2 second degree pitch down and so forth. At the same time,
Jim Lovell is doing a number of vectors, he is working on
the RCS monitors in sharing the values in the tank there
and then shortly he is to start a rest period in about 10
minutes, a 2 hour rest period and at the same time Bill
Anders is busy with a battery charger, he is doing a SPS
monitor check and he is to put a program to acquire the high
gain antenna via the manned spaceflight network at a specific
time, during all this he will be -~ the biomedical switch will
be on him - so we will be following his heart action. All
in all a very busy period onboard, we are due to acquire the
spacecraft in about 6 minutes. At 73 hours 43 minutes into
the flight, this is Houston.

END OF TAPE
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PAO This is Apollo Control Houston. We ex-
pect to acquire momentarily. The first call has gone out.
We have acquired; we are reading good tank pressures, and
here goes the first caii.

CAPCOM Apollio 8, llouston., OQOver,.

CAPCOM Apollo 8, Houston,. Over.

SC Apollo 8, over.

CAPCOM Apcllo 8, Houston. Loud and clear.
How me?

SC Houston, Apollo 8. Over.

CAPCOM Apollo 8, Houston. Loud and clear.
How me?

sSC Roger. Reading you loud and clear and
ready for the burp status report.

CAPCOM Roger. Ready to copy.

5C Roger. The burn was on time, 11 seconds

.2 with a DGX, 1.8 DGY, that's minus 1.8, minus .2 DGZ, delta
VC was minus 9.4, VERB 82 gave us an apogee 62 and a perigee

of 60.8.

CAPCOM Apcllo 8, this is Houston. Roger. Your
burn was on time, 1l seconds, DGX was + .2, DGY was - 1.8,
DGZ - .2, delta VC - 9.4, apogee 62, perigee 60.8. Over.

SC Roger. s : R

PAO Apollo Control here. That circuit is

noisier than we caught on the last two passes, but we have

heard the crewmember, I think Borman, confirm an apogee of

62 miles, a perigee of 60.8, a_virtually perfect second
——burmry—giving us a circular orbit. We will continue to leave

the line open. | T T

PAO Apollo Control again. Apogee on this,
the third revolution around the moon will occur at 80 de-
“est !'ongitude, 9 degrees 30 minutes north latitude,
. are lunar coordinates of course. The perigee on this
rev will occur at 9 degrees 29 minutes south latitude and
99 degrees 28 minutes east longitude. That will be on the
back side of the moon. And ocur numbers now show an apogee
of 60.5 “ersus of perigee of 60.5, compared to 62 mile
apogee ani a €0.8 mile apogee from the crew. Excellent
agreement. T
T PAO The Fress Corp should be advised that
we are planning a press conference to begin in about 45 min-
utes in the MSC auditorium, 9:30 Houst{oen time.

sC How do you read? This is Apollo 8.
CAPCOM Apollo 8, touston. Weak but clear.
SC You are loud and clear.

END OF TAPE
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sC Houston, Apollo 8, we are on high gain
now if you want to get the high speed data to look at that

burn.
CAPCOM Apollo 8, this is Houston, Roger.

Apollo 8, this is ilouston we are “taking the DSE.
SC Thank you. Can i for about

5 seconds or about 1 minute.

CAPCOM Roger, holding.

SC Okay. Okay, you can dump the data now.

CAPCOM Apollo 8, Houston, Roger, we are taking
the DSE for dump.

sC Thank you. We have stated the updated
the LM state vector of the burn 66, louston.

CAPCOM Houston, Roger.

PAO An exceptionally quiet pass across here,

we are reading a pitch 192 degrees, it's down and yaw 356
degrees, a 177 degree roll degree attitude, a very steady
attitude and I believe they are in orbital rate, that is a
read calculated to hold their windows in a specific position
and move them in - as they move across the face of the Moon.
Lovell should be in a rest period, 2 hours duration now.
Perhaps that is why they are keeping quiet. Bill Anders
is extremely busy taking pictures. 70 millimeter and 16
millimeters - 70 millimeter stills - 16 millimeter movies.
PAOC This is Apollo control, Houston, we are
52 minutes from loss of signal on this pass and let us look
over our ECS, Environmental Control Summary Table. The
cabin pressure 4.9 and holding very nicely. The cabin
temperature 77 degrees, I think that's up a few degrees
from yesterday, I don't recall exactly. In general we can
expect to¢ see, we should be seeing a slight rise in tem-
perature, this was predicted by the thermo people, a rise
particuiarl, in the cutside temperature, the outside skin
tempuerature of the spacecraft, a rise of something like 10

to 12 degrees. This was based on an estimates from the
102, the Apollo 7 flight and the experience to date in deep
space. The poinf to bz made is that it's - the spacecraft
is slighotiy colder as 1t reverses from Earth to Moon, that

is while in orbit sbout either body, slightly colder on the
outside, inside remains relatively stable. A very quite
period and so we will just take the line down, if something
occurs we will ccme back up immediately. At 74 hours 10
minutes into the flight this is Apollo control, Houston.

END OF TAPE
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PAO Apollo Control here, 74 hours, 12 minutes.
After a long quiet period there, Mike Collins put in a call
e e
and he is getting some conversation from Frank Borman, be it

ever so brief. Let's here it now, and we will catch up and
go into the live situation.

CAPCOM Apollo 8, this is Houston, over.

SC Hello Michael.

CAPCOM Hey, gocd morning Frank, we've been

tracking you for about 18 minutes now, and we show your

orbit 61 by 61-1/2, over.
ST '—L“W‘a‘nk you.

CAPCOM Apollo 8, Houston, your SPS engine looked
good on LOI number 2 burn.

SC Thank you.

CAPCOM Apollo 8, llouston.

SC Go ahead.

CAPCOM Bill has got the tape recorder now, we
are evaluating the dump. The data is good and we are evaluating
the voice quality here shortly.

SC Thank you.

CAPCOM Apollo 8, this is Houston, over.

scC Go ahead Houston, Apollo 8.

CAPCOM I've got a few jolly updates for you,
whenever you are ready to copy.

SC Standby.

PAO This is Apollo Control Houston over all

of this noise. We will take the line down at this point, and
try and figure out where the source of all of our noise is.
Fortunately it is an extremely quiet pass; but if there is
any furtner conversation, we will come back up and play it
for you, It's 74 hours, 21 minutes into the flight, this

is Apolillo Ci.trol Houston.

ENI: OF TAPE
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PAQ This is Apollo Centrol Houston, 74 hours
35 minutes into the fiight. And in the last 10 or 15 minutes
we've had a couple of brief exchanges with the crew, who
still seem to be in & rather resting mode, but here are
those exchanges; primarily numbers updates., We have the
tapes.
CAFCOM Roger, Apollo 8, Houston. I have a
TEI 3, TEI 4 and map update for REV 3 and 4 to read to you.
Actually, the TEI 3 update which you have onboard is still
valid, but we will not update that one. Which do you want
first, zhe TEI 4 or the map update?
SC TEI 4.
CAPIOM Airight. This is the TEI 4 update.
SPS plus G&N 45695 minus 053 plus 141. Are you with me
so far, over?
SC So far.
CAPCOM Very good. 077212758 plus 30627 minus
00625 plus 00577 (30 018 00!l not applicable. Plus 00188
30639 256 30457. Avre you with me so far? Over,
SC So far. Who puts the hole in it, though,
) Ed? T T T
T PAO Apollo Control here. We'll break it off
- at this poin% so the news ronference can be picked up. One
other pertinent comment that did not play out in that tape
exchange. Frank Borman said - we had noted that his -
the voice qualii*y of Biil 4&nders was not guite what it should
be on the data vecord system and which is being dumped here
each rev back to Houstcn. This was noted and Bill said they
were all so buswv right now he would do what he could, make
notes on the flight plan and that sort of thing, but he -
we woul? just have to understand. So at this time let's
treak over iJo the auditorium and pick up the news conference.

END OF TAPE
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SC Okav, go ahead.
CAPCOM Okay, the last number 1 gave was

DELTA~VC picking up atﬁghg_sex£§3£m§£ar,‘iggljg_jgg_géé___Q
Down 030 left 19. Are you with me, over?

SC Roger.

CAPCOM Okay. plus 0858 minus 16500 12960
36195 146 3721 Comment, north set of stars Sirius and Rigel,

roll 129, pitch 155, yaw 010, ullage 2 quad 20 seconds from

quads Bravo and Delta. Horizon on 2 degree line at time of
ignition minus 3 minutes. Over.
sSC Roger, Houston, we got a TEI 4 SPS/G&N

45695 minus 053 plus 141 077212758 plus 30627 minus 00625
plus 00577 180 018 001 NA plus 00188 30639 256 30452 40
2730 396 033 Down 030 left 19, plus 0858 minus 16500 plus
12960 plus 36195 1463721 3 is Rigel, 129155010, 2 quads
20 seconds B and D. Horizon 2 degrees at 6 minus 3.

CAPCOM That's about the size of it, Frank,
and a map update for revs 3/4 when you are ready.

SC Ready.

CAPCOM Revs 3/4, LOS 750123. Sunrise 751016.

Prime meridian 751716. A0S 754718. Sunset 762311. Remarks
Subsolar point 754655. IT 1 acquisition 761117. IT 2
acquisition 761230 for IT 1 and 2 those acq times are for
the shaft and trunnion angles equals zero. Over.

SC Roger, thank you. 750123, 751016,
751716, 754718, 762311, Subsolar 754655, IT 1 761117,

IT 2 761230, and the shaft and trunnion at O.

CAPCOM Affirmative.

SC Okay, Houston, we're getting so busy
that we are having a hard time trying to do a neat job of
logging. I'll try to do it on the flight plan, and if I
make any visual observations we'll put them on the DSE and
I'11 try to scribble some notes here and there.

CAPCOM Roger understand. Now high bit rate is
working great.

sSC Roger.

sC Hey, Houston, Apollo 8.

CAPCOM Alright, Houston, over.

SC How about giving us the TV times for
tonight's rev, will you please?

CAPCOM Yes, we sure will Frank, stand by.

sC Okay.

CAPCOM Apollo 8 Houston.

SC Go ahead.

CAPCOM Roger, we were checking in to precise

start and stop time for TV and you are GO for the next
rev, Over.
SC I understand, go for the next rev.
Mike, we'd 'ike to if, we could, time the TV to a passing over




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 743800, CST 9:30A 242/2

SC the terminator. WE would like to track
the terminator with the TV. Think that's the most impressive
thing we've seen and that might be the best thing rather

than trying to acquire the earth.

CAPCOM Okay Frank, that's one of the things
we are looking at right now. We have you ending at about
86 hours and we're looking at extending that few minutes to
include that terminator view. Over.

SC Okay, I don't want us to run into
rev 10 (garbled)

CAPCOM Roger, understand.

SC Houston, Apollo 8.

CAPCOM Go ahead Apollo 8.

CAPCOM Apollo 8 Houston.

sc (garbled) the DSE qual is not so good.
How do you read, Mike?

CAPCOM I read you loud and clear. You were cut
out about the DSE , say again.

SC Roger. Since the qual - let me give

you a quick run down of the status of photo targets. You
ready to copy?
CAPCOM Ready to copy.
SC Okay, at REV ! we got photo target
90 and terminator photography south for near sight terminator.
Starting on REV 2 we've got target 12 and target 10, 14, 16,
19, 20, 21, and 23. Unfortunately we got into a — I got
into the bigh speed film there somewhere, and I think those
250mm targets were on high speed. We did change film and
starting out in Crater Texas with target 28, 31, 40, 36,
~was several cargets of oppor&%gity that were recorded on
e USE, but apparently lost7/ Have you been able to copy?
CAPCOM Yes, I'w with you Bill, keep going.
SC Okay, I might be calling up too fast.
Okay, on the third REV we got target 58 and 63 and 65.
The training photography was accomplished and it was done
on magazine D, which now has, correction that's magazine E
which now has 95 exposures. Magazine D is fresh. Magazine K
was also used for training photography and it's showing
25.1.

CAPCOM Roger, we copy all that, Bill.
CAPCOM Apollo 8 Houston.

SC Mike this is Frank again.

CAPCOM Go ahead, Frank.

SC Go ahead.

CAPCOM Roger for Bill

5C (Garbled)

CAPCOM Apollo 8 Houston standing by.

SC Alright, I said is Ron Rose around?

CAPCGM 5tand by one Frank, we Il look for him and




APOLLO 8 MISSION COMMENTARY, 12/24/68, GET 743800, CST9:30A

CAPCOM while we're doing that, for Bill the
DSE voice quality on high bit rate 1s very good, so if he
wants to use the DSE in high bit rate for limited amount
of time to record important things we suggest that he do
that. We would like him to wait 20 seconds after turning
it on prior to talking. Over.

SC Roger, copy.

CAPCOM Thank you, Bi1ll.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Ron Rose is sitting up in the viewing

room. He can hear what you say.
SC I wonder 1if he he ready for experiment {ij///

CAPCOM He says thumbs up on P1.

sc (garbled) with reference to the DSE
on high bit rate, what I would like to do then is if you
got the last pass I'd like to play it - run it back and
start at A0S on low bit rate and then go to high when we
need it. How would that be?

CAPCOM John Aaron buys it.
sC Okay. Mike this is Frank again.
CAPCOM Go.

¥od\and I got together and I
, = Bay @ Itttlé prayer for

-

sC Roger.
was going to record a littl

dﬁ;hzﬁﬁ?“ﬁ“yervige;ﬁbnt”htw nd I wonder - I guess that's
~what we aré ready on?
CAPCOM Stand by one, Frank.
SC Alright.
SC Houston, Apollo 8, are you still there?
CAPCOM You are still loud and clear, Frank.
CAPCOM Apollo 8, Houston, go ahead Frank with
your message. -
SC Okay. This is to Rose and the ——
people at St. /QhrLg&gpher 8, actually people everywhere.

~Cive us; 0 God, the vision which can see thy love in the
world in spite of human falilure. Give us the faith, the
trust, the goodness in spite of our ignorance and weakness.
Give us the knowledge that we may continue to pray with
understanding hearts, and show us what each one of us can
do to set forth the coming of the day of universal peace.
Amen.

CAPCOM Amen.

SC I was supposed to lay read tonighe, and
I couldn't quite make Tt+ e T ’
- CAPCOM Roger, I think they understand.

CAPCOM Apollo 8 Houston, over.

sC Roger. Go ahead.

CAPCOM Roger, Frank, we'd like to know about

the water chlorination. Have you - when was the last time

[

242/3
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CAPCOM you chlorinated the water? over.

sC (garbled). ,ﬁf
CAPCOM Roger, we stopped you an hq/ and a 5““”

half ago. Affirmative? e e — o
SC Roger, you know we wouldn't forget that. [EVe
CAPCOM Roger. . 7S
sc . Jim gtole A 14 and it smelled like

a bucket of Chlorox about an hour aga. )

e CAPCOM Apollo 8 Hous s-.say again.

ScC I said Jim (garbled) of that chlorine

and it smelled like a bucket o Florox in here a little

while.
CAPCOM Roger, understand.
CAPCOM Apollo 8 Houston, over,
sC (garbled)
CAPCOM Roger. We have 2 and a half minutes

to LOS and all systems are looking good. Everything is
looking just fine down here, Frank.

SC Thank you.

CAPCOM We'll have some more information on
this TV on the next rev, We're not planning any big
change in the time, just to extend them a little bit I
think, closer to the terminator.

SC Just give us the time, will you, because
we just want to know when it is, I'd like to get the
terminator if we could, and we've got a little message an

that's it. e 5
“CEPEOM Roger, we'll do that the next time you
come around.
scC Thank you. Okay, and have the E Comm

guys keep a sharp watch on our systems.</gnders is so busy
fooling around with these pictures that not > much else gets
done

.~ CAPCOM Roger, the E Comms are doing it.

END OF TAPE
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PAO This is Apollo Control Houston, 75 hours
37 minutes into the flight. Before we lost signal with the
spacecraft, some one-half hour ago, I suppose, 20 minutes
ago, Frank Borman came up on the line and said he would
like to dedicate a prayer to the people of St. Christopher's church,

his church here in Seabrook and he added to all the—pevplte— "
of the world. Here is that prayer.

CAPCOM Apollo 8, Houston. Go ahead, Frank,
with your message. \\

sC Okay. This 1is to Rod Rose and the

people of St. Christopher, actually to people everywhere.
Give us, oh God, the vision which can see thy love in the
world in spite of human failure. Give us the faith to
trust the goodness in spite of ocur ignorance and weakness.
Give us the knowledge that we may continue to pray with L {gi
understanding hearts, and show us what each one of us can et
do to set forward the coming of the day of universal peace/.
Amen. !
CAPCOM Amen.
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PAO This 1s Apollo control, Houston, 75
hours 47 minutes and we are due to acquire just any second.
A whole host of siations, Acension, Bermuda, Mila, Grand
Bahama and Madrid and well and the Canaries. This is the
fourth revolution around the Moon, by a manned spacecraft,
our orbit is 60.4 nautical miles by 61.7. We've had no
attempted comm yet you can hear a little keying going on the
background, but just any moment we should get an establishing
call. A period of acquisition this time is estimated at
an hour and 11 minutes. Let's see if we can get charge C
of a receiving telemeiry yet. It is on this pass where - in
which Bill Anders will do an extensive four rev tracking
task. He will do a vertical stero photography and in
considerable detail to chart all the approaches to several
landing sites in mnear the center line - in the center of
20 degrees - I'm sorry - on the face of the Moon, front
face. And here go2s up the first call from Mike Collins,
let's see what we can catch. - And we are advised that we
are having antenna problems at our prime site, we have handed
it to another site, Gocldstone, 1 believe. You will notice,
on some of these transmissions, a lot of background noise,
that is being done on the smaller powered antennas from the
spacecraft around the high gain antenna, the one which
transmits the television pictures and other data, the

reception is much clearer. Another call has gone out, here
is the conversation.
CAPCOM Roger, we have been having a little

antenna problem on the ground here, we are reading you now,
with a lot of noise in the back ground, how read?

SC Inaudible.
CAPCOM koger, Frank, we are still trying to
get a little bit better com here, stand by.
CAPCOM Apollo 8, this is Houston, over.
SC Yea, I can hear you.
CAPCOM T understand you are reading us loud and

clear, we are barely reading you, would you go to 2 in
ACCEPT please, we are going to send you a P27 update.

SC Roger. -~ We are going to accept, Houston.

CAPCOM Apollo 8, Houston, you are not readable.
We are going to delay the P27 until we get a little bit
better lock on you.

PAO This is Apollo control, Houston, we are
having antenna difficulties. We are going to try some more.
standby let's continue to monitor.

CAPCOM Going to the LM slot and we would like
you as per planned to transfer that to the CSM slot by a
VERB 47 ENTER and we would like to just remind you that
pricor to doing your VERB 47 ENTER manually select POO and
walt for the computer activity lights to go out, did you
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CAPCOM copy, over?

SC Roger, we copy.

CAPCOM Okay, Frank, are you still reading me
loud and clear, over.

Sc Roger, loud and clear.

CAPCOM Okay, I'1l1 go ahead with a map update.
Ready to copy.

SC Hold on a minute.

CAPCOM Apollo 8, this is Houston, how are you
reading now?

SC Go ahead, Houston, this is Apollo 8.

CAPCOM Apollo 8, this is Houston, with a map up-
date coming.

sC Inaudible.

CAPCOM Roger, Apollo 8, Houston, your map update

for rev 425 LOS 765959 770906 prime meridian 77 15 47 AOS
77 45 50 78 22 03, IP 1 position time for control .2 77 29 42,
IP 1 time closest approach for target Bl 78 10 25, over.
SC Roger, inaudible. B
CAPCOM We will try it again later. v G

P

L,//Zgzgggb Apollo control here, I want to correct lﬂ{%/f
so ing I apparently said, Frank Borman dedicated that ' /!

prayer to . St. Johns Episcopal church, he i1s a member of /f“/-~' y
St. Christophers, the confusion is due to the fact that (v ﬂphm$¢7
m is a member of St. Johns, so we have two AWWOngﬁ;,
Episcopalians going to two different churches. I apoligi:ze e
the correct name of the church is St. Christopher, we have b <

AN
the correct town. Now let's get back and monitor. - We will ﬁ%uabl )
take the line down due to the noise and recording any thing o e
back up to you with anything significant. At 76 hours into —

the flight, this 1s Apollo control, Houston.

END OF TAPE
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PAO
into the flight.

a much cleaner communication with Apollo 8.

COMMENTARY, 12/24/68,

Apollo Control here,
In the past few minutes,

GET 760900,

CST 11:00a

76 hours 09 minutes

we've established
Here is a sample.

over.
over.

How do you read?

Bill.

How

~ tape recorder dump.
~.steam pressure.

We are getting

I've played - run the tape re-
We have quite a bit of high

Stand by one on the

CAPCOM Apollo 8, this is Houston,

CAPCOM Apollo 8, this is Houston,

SC Roger, Houston.

CAPCOM Reading you a lot better,
are you reading me?

Sc I'm reading you loud and clear and you
copying our low bit data to record this - these tracking
passes. Over.

CAPCOM That is affirmative.

o low bit data now.
/W~W sc Okay.
Wij M'// corder back to the beginning.
.%;/“ bit, so all you will have to do is record when you are ready.
’ CAPCOM Roger, stand by one, Bill.
\\\ CAPCOM Apollo 8, Houston.

We would like you to look at your

We think that the primary evaporator may

Haye dried out and if the steam pressure shows off scale
lowj. would you please close the back pressure valve, and re-

serviéﬁ\the evaporator? Over.
SC ™~ Roger.
CAPCO Apollo 8, Houston.
send you the*P-27 LM st
over. T T I
sC You
cise is over, Mike.
CAPCOM

END OF TAPE
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PAO Apollo Control Houston here, 76 hours,
24 minutes. Communication much improved now as we move out
on the front side of the Moon, here is how it is going.

SC Houston, Apollo 8.
CAPCOM Apollo 8, this is Houston, are you calling?
5C Roger, you can go ahead now and give the
computer the updates and let's get going on the pad messages,
CAPCOM Roger.
SC It is in POO and ACCEPT. Okay Houston,
are you ready to talk about the water boil problem?
CAPCOM Roger, we copy you inCEQO and AQEEPT,J

and we are sending you a P27 lens stake vector. On the
water boiler, it looks like to us the evaporator has been
reserviced. How does it look to you, over.

SC Roger, I reserviced it, put 1t to AUTO,
H20 flow to AUTIO and the steam pressure went to zero again.
So, I tried reservicing it the second time for 1 minute and

again no results. I'm in the present process of closing
the backpressure valve manually, over.
CAPCOM Roger, understand you tried to reservice

it twice, both times steam pressure has gone to zero, and
now you are closing the back-pressure valve manually.

scC Roger. FEach time I have reserviced it,
the steam pressure came up to about .07 to .1 but as soon
as the steam and water were put to AUTO the steam pressure
went right back down again.

CAPCOM Roger, we copy and we are reading you
loud and clear now, Bill. On your map update, did you copy
that that I gave you previously?

SC Negative, we have not copied it yet.

CAPCOM Okay, I have it for you again when you
are ready to copy.

SC Ready to copy.

CAPCOM This is a map update for revs 4/5.

LOS 765959, Sun rise 770906, prime radian 771547, A0S 774550,
Sun set 782203, remarks IPl, acquisition time for CP2 is
772942, 1IP]l time closest approach for target Bl, 781025, over.

SC Roger, LOS 765959, Sun rise 770906, 774547,
774550, 782203, I1IP1, CP2, 772942, 1Pl TCA for P1 781025.
CAPCOM That is right and the prime radian time

is 771547 and you got your computer back, we've got a good
P27 update.

SC Okay, we will go to POO and TRANSFER.
CAPCOM Roger. T
SC Houston, do you hgyE/éilgiéjfor us?
CAPCOM We are working on it now Frank. We will
have it for momentarily.
CAPCOM .. Apollo 8, Houston.
. SC e Go.
A i e N ST . o 4] R i
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CAPCOM Roger, on your back-pressure valve, we
would like to know how long after you closed the back-pressure
valve the first time - how long was it from the time you
closed it until the time you started the reservicing. We
would like for you to wait about 15 minutes. That 1is to
prevent any ice from forming due to flash freezing, over.

SC Okay, I started immediately to reservice
it.

CAPCOM Apollo 8, Houston. We showed that you
closed it this last time about 4 minutes ago, so we would
like you to wait another 15 minutes and then try to reservice
it again at that time and then go to AUTO, over.

SC Roger.

CAPCOM Roger, thank you. The TEI 4(pad) which
you have is still valid. We will have a TEI 5 pad for you
shortly.

SC Roger. Be advised we are presently in

steam pressure MANUAL, and were in H20 flow AUTO, and are
now in H20 flow OFF, as of about 5 seconds ago.

CAPCOM Roger, we copy that. We confirm that
“l1s a good configuration.
e Right now, I've got the H20 flow OFF,
do we stay that way?
CAPCCM Affirmative. Apollo 8, Houston. On

your television update, we propose that you start the TV
at the flight plan time of 85 hours, 37 minutes and simply
extend the stop time a few minutes. You are currently
scheduled to stop at 86 hours and we would like to keep it
going until the terminator, which should be approximately
8614, over. T

SC Roger.

CAPCGOM Frank, I know you are busy up there.
We've got the daily news for you when ever and if ever you
would like to hear 1it. -

SC We will give you a call.
CAPCOM Apollo 8, this 1s Houston.
SC Go ahead.
CAPCOM I have the TEI 5 pad for you whenever
you are ready to copy.
SC Okav, go ahead.
CAPCOM Okay, TEI 5, SPS/G and N, 45701 minus
043 plus 11607 niner 212603. Are you with me so far?
SC Roger.
CAPCOM Plus 31171 minus 00767 minus 00214180017Q01,

not applicable plus 001883118125 niner 31003. Are you with
me, over.

SC Roger.

CAPCOM Roger, 4027113 niner 8033, down 043,
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CAPCOM left 23 plus 0832 minus 1650012 niner 56362081463
niner 44. ©North set of stars remain Sirius and Rigel; roll,
pitch, and yaw remain same angles 12 niner 155010. Ullage

remains 2 quads for 20 seconds, quads B and D. Horizon on
4 degree line at TIG minus 3 minutes, over,
ScC Roger, here we go. TEI 5, SPS/G and N
45701 minus 043 plus 116 079212603 plus 31171 minus 00767
minus 00214 180 (017 001 NA plus 00188 31181 259 31003 40
2711 398 033 Down (043 left 23 plus 0832 minus 16500 plus
12956 36208 1463944, Set stars are the same. Ullage - we'd
like, do you have any objection to using 4 quads for 15 seconds?

CAPCOM No objection to 4 quad ullage ...
ScC Okay, we'd like o just go anead and use

4 quads all times unless we get a lot shorter on fuel than
we are now.

CAPCOM Understand.

SC And is that 15 seconds?

CAPCOM Affirmative, 15 seconds, 4 quads.

CAPCOM Apollo 8 -

SC (garbled) horizon is 4 degrees at minus -
CAPCOM That readback is correct, Frank, and

we'd like to advise that the voice quality on that high bit
rate is excellent. Over.

SC Thank you. Mike, it's 4 quads for
15 seconds. Is that right?

CAPCOM That is affirmative Apollo 8, 4 quads
for 15 seconds.

5C Thank you.

PAC This is Apollo Control Houston here with

24 minutes left to run in this period of acquisition. We
might make note of our velocity in this revolutions, it is
approximately 3560 statute miles per hour, and here goes
another call from Mike Collins.

SC Ge ahead Houston, Apollo 8.

CAPCOM R"uoger for Bill. He can go ahead and
do a standard reservice on the water now. It's looking
good.

SC Okay, you want us to reservice it now?
CAPCOM That's affirmative, and on completion
go back to auto.
SC Roger.
PAO During this - Apollo Control here - during

this lull we have been looking at the biomedical data and

the harness is switched over to Bill Anders. We're looking

at a mean heart rate of 68. His high during this particular
reporting period is 69, a low of 67. Mean respiration rate

10, activity mode is listed as normal. Cabin pressure 4.9

cabin temperature 79, that's a 2 degree rise from what we

saw about an hour or so ago - 77. A little more than 21 minutes
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PAO before loss of signal. We'll just leave
the line open. -

END OF TAPE
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PAO This 1s Apollo Control Houston. Our
time 76 hours and 40 minutes, and I think Mike Collins is
about to advise the crew that they have a GO for rev 5.

Stand by.
sC Go ahead, Houston.
CAPCOM Roger. We are still dumping your tapes.

The voice quality on high bit 1is coming through superb, and
you are GO for next rev and we would like to get a brief
status on your rest between 60 hours and LOI 1, just to
fill in some informatiom for us.

SC We only got a couple of hours rest.

CAPCOM Okay.

sc We're tired right now, but we will have
to wait until TEI before we get back to .°

CAPCOM All right, you're right.

sC Okav, Houston. The water boiler has

been reserviced, backpressure valve closed for 1 minute,
water on for 2, and it's now steam pressure auto, H20 flow

auto.
CAPCOM Roger, we copy, Bill.
sC If we have a problem - a similar prob-

lem again on the back side in the sunlight, might be a
good idea to crank the secondary loop until we have AOS.
What do you think about that?

CAPCOM Stand by one, Bill.

CAPCOM Apollo 8, Houston.

SC Go ahead, Houston, Apollo 8.

CAPCOM Roger, Jim. 1In regard to your evapora-

tor, we feel that if you do have a similar problem next
time on the back side in the sunlight, check the evaporator
outlet temperature, and if it gets above 60, we concur that
it would be a good idea to bring up the secondary loop.
Over.

SC Reger.

CAPCOM Apollo 8, Houston. When we say bring
up the secondary loop, we mean bring up the evaporator only
on the secondary loop, copy.

SC Roger.

SC Houston, Avollo 8. We got time for a
little news?

CAPCOM Apollo 8, this is Houston, over.

sSC I say how about a little bit of that
news you promised?

CAPCOM Roger. We got the Interstellar Times

here, the December 24 edition. Your TV program was a big
success. It was viewed this morning by most of the nations of
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your neighboring planet, the earth. It was carried live

all over Europe, including even Moscow and East Berlin.

Also in Japan and all of Nort nd Central America, and parts
of South America. We don't know yet how extensive the cov-
erage was in Africa. Are you copying me all right, over?

SC You are loud and clear.

CAPCOM Good. San Diego welcomed home today the
Pueblo crew in a big ceremony. They had a pretty rough time
of it in the Korean prison. Christmas cease-fire is in
effect in Viet Nam, with only sporadic outbreaks of fight-
ing. And if you haven't done your_ Christmas shopping by

qpthZgg:thEEL~innggtJLQ-

Thank you.
CAPCOM A couple of Oilers made the All Star -
team, Webster and Farr.
SC Roger.

END OF TAPE
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CAPCOM And that's about all our news, how about
your news.
SC well, we're looking forward to a big
burn here shortly.
CAPCOM Rog. o
SC Mike, I think I can say it without Y asy,
contradiction it's been a mighty long dry spell _up here. ey
CAPCOM I guess you can say anything y you like
without contradictiod. o
G- ~“When do we dump water, Houston. |
CAPCOM Say again, Frank. R
SC When do we dump water,
CAPCOM Stand by. - Apollo 8, Houston.
SC Go ahead, Houston.
CAPCOM We will get you the number after a

while on your water dump. Looks like the quantity isn't
increasing very slightly and we're considering not only the
quantity in regard to the dump, but also its effects on the
trajectory relative to TEI and so forth, but we will have

a good answer for you shortly.

SC We are not just thinking about the )
waste water tank, we're thinking about some other kind of “ANWL
water that has to get dumped out of the spacecraft, Slightly
used water. T

CAPC Rog. We understand. - Apollo 8, Houston.
SC Go ahead.
CAPCOM Roger, we have about three and a half

minutes to LOS, we give you back the DSE for your control and
in regard to your water dump, we are tentatively predicting
a waste water tank dump at about 80 GET and any other dumps
are your discretion, any time you would like to make them.

SC Thank you.

CAPCOM People listening to the high bit rate
down here, say it's like sitting in _your living room
listening to good Hwi=Ffi. T e

T8¢ 7T Seunds -1like a good idea.

CAPCOM Apollo 8, Houston, coming up on two
minutes to LOS, we got a good reservice on the primary
evaporator and everything is still looking very good down
here.

SC Okay, thank you.

PAO This is Apollo control, Houston, 76 hours
58 minutes the spacecraft will lose lock with Earth in about
one minute and start its fifth - actually its sixth trip
behind the Moon and it will be the start of its sixth rev
and when it gets to zero, Mike Collins has reminded the crew
one minute to LOS and Frank says loud and clear, "loud and
clear", they will say their good-byes on, you heard nothing
much from Bill Anders on this pass and you are not likely
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PAO to for several more, he is an extremely
fkggl,phanagngghzi His column in the flight plan is almost
solid with instructions, he is moving from one couch to
another, he 1s using several kinds of cameras, changing lens,
and he is as busy as one man - one astronaut could be.

Jim Lovell is working down at the G and N station, getting
pointing data and the command pilot in addition to flying
the spacecraft, having lunch, is been carrying on a running
conversation with his compatriot, Mike Collins down here on
the Earth, We have lost lock, we should be back with the
crew in 44 minutes. This is Apollo control at 77 hours into
the flight.

T

END OF TAPE
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PAO This 1s Apollo Control Houston, 77 hours
32 minutes into the flight. All quiet for approximately
20 minutes., We are due to acquire again in about 13 min-
utes, One of the more interesting system phenomena, I guess
we could call it, to come out of these early revolutions
around the moon 1is the temperature variance we are seeing
within the environmental control system, The system is
proving capable to the task, but 1t seeing much wider excur-
sions that it sees in earth orbital flight. I'm talking
about temperatures on the variances - excursions, I guess
is the proper word, of 40 to 50 degrees within the system. 5
That is not im the cabin, of 40 to 50 degrees, whereas at-
the same point in earth orbital flight between the light
and dark side, might see an excursion on the order of 10
to 15 degrees. Again, the environmental control system 1s
handling the cabin very nicely, it's been purposely set up
somewhat than warmer than yesterday and previous days the
crew prefers the cabin up in the higher 70's and that is
where it has been on consistently today, 77 to 79. but again
and again, we hear action on_the watexr boiler as we come

around from the dark side into the sun side. This phenomena

T'm sure, will be examined at more length at the change of

shift briefing, and as the flight progresses. No new con-
versation report, all is well at 77 hours 34 minutes into
the flight.

END OF TAPE
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PAO This is Apollo control, Houston, 77 hours
49 minutes into the flight and just three minutes ago we
acquired Apollo 8 as 1t came around the corner on this
fifch revolution around the Moon, here 1s the conversation
as it progresses.

CAPCOM Apollo 8 this 1is Houston, over.

SC Apollo 8, go ahead.

CAPCOM Roger, read you loud and clear. Welcome
back.

ScC Roger. Looks like the evaporator -

looks like the evaporator 1is holding okay or at least it 1is
trying to. It dropped the temperature down to about 32 and
now it's come back up again and stabilized at about 42 degrees.

CAPCOM Roger, copy, Bill,
SC Roger, Houston, Apollo 8.
CAPCOM Apollo 8, Houston.
SC Roger, Houston, this is Apollo 8, what
we are doing - the control point tracking I managed to look

for a CPl at the same time we were trying to do a CP2 on this
rev, {1 picked two marks which are just as small, but more
easily Trecognizable, then the ones that were given to me

I know that I can repeat the process and pick the same small
point on the next rev. Now I can try to look for the control
points that are written down, but I think that I have better
control over the ones that we have,

CAPCOM Roger, {igiunderstand, we accept that
way.
SC Roger, one more point, the control point

times which you have given me are a little bit off and 1 can

notice by comparing these maps that g&ese maps are not too
_well aligned either. B ‘

i CAPCOM ~ " Roger, these two small points that you

can repeat the marks on will you be able to identify those

precisely on a map, over.

sScC That's affirmative, that is why I picked

them, they are both - they are both very prominent features

and they are both very small craters about the same size as

the one we are looking for, but I can pin point them on a

map .

CAPCOM Roger.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, over.

SC Roger, one more comment, this 1is over a

lot of controversy of data priority meanings, it looks like

10 degrees pitch up is the best attitude to obtain a rise

so that you can follow the land mark down through the scan-

ning telescope. If you pitch down any more full up trudging
will not get the horizon and the horizon is a great help in

leading yourself into the control plan.
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CAPCOM Apollo 8, Houston,
SC Go ahead.
CAPCOM Jim we concur with your use of the two

small craters which you can repeatableymark on and find on
the map and also if you will give us your new latitudes and
longitudes we can compute for you a time of closest approach
to those points with the spacecraft 10 degrees pitched up,
over.

SC Roger, Houston, CPl latitude minus 6062
69/Longitude over 2 minus 78954 a tude plus 00152; for
/CP2 Datitude minus 09638 longitude over 2 plus 81691 altitude
Lﬁtﬂﬂg 00007. I tried to get these things read at this last
pass, but I let it go by to get set up for this first track
of the landing site.

CAPCOM Roger, on CPl would you say again the
latitude and on CP2 say again the longitude on the two please.
SC Roger, CPl latitude minus 06269, that
is the latitude and for longitude over 2 for CP2 plus 81691.
CAPCOM Okay, we copiled them, thank you.
SC And it appears that the resolve medium
is a very good combination to track.
CAPCOM Roger, I understand, resolve medium.
5C And it appears so far, Houston, that

no spacecraft motion is required to get 5 marks on the
target in plenty of time.

CAPCOM Roger, I understand you require no
spacecraft motion to get 53 marks.
PAO And that brings us up to this point,

we have had no additional comments now, for a half a minute
or so, that is excellent data to have, precisely the kind

of data that we had hoped to get. The navigational side of
lunar orbit which will be flown by both the command - future
commard module and LM flights around the Moon. Lovell

will continue to - his navigational work and dear old Bill
Anders sitting off in one corner there squeezing off pictures
that the most professional photographers wouldn't

believe. Frank Borman is entering a rest period here, which
is to extend of three hours. It is doubtful that he will
really go to sleep, but he has been excellent about following
flight plan today, he probably needs rest. At 77 hours 57
minutes into the flight this is Apollo control, Houston.

END OF TAPE
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PAO Apnllo Control in Houston here, 78 hours
19 minutes into the flight. Wwe've had a few sporadic con-
versations with two very hard working pilots, actually I
guess all the conversation has been with one, Jim Lovell,
in the last few minutes. Here is a collection of those
conversations.

CAPCOM Apollo 8, Houston.
SC Go ahead.
CAPCOM Roger. I am about 15 minutes early

with the TEI fix update and the map update. I will have
them here whenever it's convenient for you to copy.

SC Okay, just a minute, Mike.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Roger. We would like to ask you to

necessary that we send you up a P-27 to update D

stop using auto optics on the pseudo-landing site. t's
RLS /.
values stored in the computer, over. d

SC Roger. I found -- list of ... objects,
D-1.

CAPCOM Roger, understand.

CAPCOM Aponlloc 8, Houston, over.

5C Go ahead, Houston,.

CAPCOM Reger. It you would go to POO in ACCEPT

please, we are going to send you a P-27 load which will up-
date an RLS value which will be followed by a procedural
change, Jim, we will give you later and auto optics should
be working shortly.

5C Roger. All right, just use no landmark
auto optics instead of the code.

CAPCOM Apollo 8, Houston., We are also sending
you a state vector update at the same time.

SC Okay, we will be expecting that.

CAPCOM Apollo 8, Houston. We taking the DSE
for a dump. Over.

CAPCOM Apollo 8, Houston, over.

SC Go ahead, Houston.

CAPCOM Roger. We would like to take Bill's
DSE for a dump. Over.

SC Roger, go ahead.

CAPCOM Thank you.

PAO And that brings us up to snuff with all
the tape of this pass. 1 think we are going to go back
tc live action, let's cut up there.

PAO OQur orbit this rev 60 - shows a 62 mile

251/1

apogee and a 60.1 mile perigee, perigee occurring at 10 degrees
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south by 101 degrees east and apogee occurring at 10 degress
north by 78 west. lHere goes a call.

CAPCOM Apollo 8, Houston. Roger., I have up- :
dates, a map update for rev 5/6, and TEI fix update. Which
would you like first?

S5C Okay, I've got the map update page now,
why don't you give me that one.
CAPCOM Ckay, map update for rev 5/6, LOS 785849,

sunrise 790807, prime meridian 791430, A0S 794436, sunset
802105, IP 1, time of closest approvach to target Bl 800908.
Wow your two new conircl points that Jim gave us, control
point number 1, acquisition 791032, control point number 2
acquisition 792314, over.

SC Roger, copy. Ready for the TEI.

CAPCOM Okay, Bill, Before we read the big
TEI update here, I'd like to give Jim briefly a procedure
for P-22. When he comes to NOUN 89, we request that he do
a VERB 34 enter, do not proceed, and by so doing that, he
will not incorporate the lat and longititude from his mark
and he will not change the reference value of the landing
site, and we will solve auto optics problem, over.

SC Let me see if I have this correct, Mike.
When flashing 0689 comes up with the latitude and longitude
information, I will not proceed but will go to VERB 34 and
terminate, 1s that correct?

CAPCOM Yes, that is affirmative. Do a VERB 34,
enter instead of proceed. And that wiil -
SC All right, is this technique true?
SC Houston, is this technique true for both
the node cont+2l point auto optics on G-257
CAPCOM Stand by one, Jim.
sC And the --
CAPCOM That is affirmative, Apollo 8, that 1is
always true.
5C Z“kay, roger, True for the code auto
optics and no landmark. I'll sce that 1t goes on - or I'll
use 34 instead procedural .
.~ CAPCOM Roger, thank you, Jim and I have the
/ TEI/6 hour, when you are ready, TEL number 6.
\__7 sc Co ahead.
SC Ready to copy.
CAPCOM Roger. I'm glad you are ready to copy

TEI number 6. I've got cvne last comment for Jim before you
do so. The VERB 89, correction, the NOUN 89 we are talking
about is the one that he gets after marking it. There are
two NOUN 89's, one prior to marking and one after and our
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procedure references NOUN 89 after marking, over.

SC Roger, understand.

CAPCOM Thank you, and B1ill, are you still ready
to copy?

SC Ready to copy, Mike.

CAPCOM TEI 6, SPS/G&N, 45701 - 040 + 157. Are
you with me so far?

SC Roger.

CAPCOM 081 21 24 43 + 31776 - 00823 - 01365 180
016001 not applicable + 00188. Are you still with me? Over.

SC Roger.

CAPCOM Good. 31816302 31624 40 2699 396033

down 054 left 21 + 0810 - 1650 --

END OF TAPE
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CAPCOM plus G810 minus 1650012 niner 68362221464204,
GDC align remains the same, Sirus and Rigel. Roll 12 niner,
pitch 155, yaw 010, ullage 4 quads for 15 seconds. Horizon
on 6 degree line at TIG minus 3 minutes, over.

SC Roger, liocuston, TELI » SPS/G and N, 45701
minus 040 plus 157018212443 plus 31776 minus 00823 minus
01365180016001 NA plus 0018831816302316244026 niner, niner,
Are you with me?

CAPCOM Yes, I'm with you.

SC 3 niner 6033, down 054, left 21 plus 0810
minus 1650012 niner 68362221464204, Same GDC align Sirius
asd¢ Rigel 12 niner 155010, 4 jet, 15 seconds. Horizon 6 degrees,
TIG minus 3, over.

CAPCOM Roger, Bill. On your ignition time,

GETI is 81 hours, 081 over.

SC Roger, got it, 081,

CAPCOM Thank you sir.

SC Thank you, As a matter of interest, these
side windows are so hazy, that when the sun shines on themn,
they just about -~ they are real poor for any visual observation
or photography heads up.

CAPCOM Roger, understand.

CAPCOM Apollo 8, Houston, over.

SC Go ahead, Houston.

CAPCOM Roger, these last state vector updates

we sent you, Jim, was to the LM slots and you will have to
transfer that over to the CSM slots using (garble) 47 enter, over.

5C Roger, will do.

CAPCOM Thank you.

CTAPCOM Apollo 8, Houston.

SC Go ahead, Houston.

CAFPCOM Roger, Bill has got his tape recorder

back and we noticed that during that last dump, it was all
in low-bit rate and we wondered if that was intentional or
not? Ovar,

SC Roger, we didn't have much to say, we
couidn't see ocut of the windows very well, Mike.

CAPCOM Roger, understand. Thank you Bill,

SC It was really too bad.

PAO This is Apollo Control Houston here, and
that is a pretty tired Jim Lovell we're hearing, I take 1it,
from somebody who has listened to him now for some 18 -~ 14 and
4 and 3 - 21 days. Here is somemore conversation, I think
he is just about to get a GO for Rev 6.

CAPCOM Roger, Bill. This next time around into
the sunlight, we dcon't expect problem with the primary
evaporator. If it does start drying out, we think it 1s best

just to close the back-pressure valve and there is no need
to uctivate the secondary boiler, over.
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SC Okay, I guess the 60 degree limit will
still hold then.
CAPCOM Standby.

END OF TAPE
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CAPCOM Apollo 8, Houston. We are suggesting
you disregard the 60 degree limit and let it go ahead and
rise up above 60. There is no need to activate the second-
ary, over. )

ScC Okay. We just don't want to boil our ?
e e /

CAPCOM (laughter) Roger, understand. Apollo 8,
you are GO for the next lunar orbit rev.

SC Roger, Houston.

SC Roger, Houston. I'll read the book this
time.

CAPCOM All right.

PAO This is Apollo Control here. We are

15 minutes to loss of signal, we will take the line down

and bring you any additional comments that may occur be-
tween now and loss of signal. This is Apollo Control Houston
at 78 hours 43 minutes.

END OF TAPE
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PAO This 1is Apollo Control Houston, 79 hours
even into the flight of Apollo 8. We have a few straineous
comments coming up - as we went over the hill on this fifth rev,

and we will play those for you now, right through loss of
signal.

CAPCOM Apollo 8, Houston, over,
SC Go ahead,
CAPCOM Roger, we have about 4-1/2 minutes left

before we have LOS, and we would like your last PRD readout.
Over.

SC Standby. The commander is asleep, we'll
get his when he wakes up. The LMP is still pitch, pardon
the expression, quite safe onboard. C is 9, C and D is .09,

CAPCOM Roger, copy .64, .09, thank you.

CAPCOM Apollo 8, Houston, about 40 seconds to
L0OS and everything is looking good down here,

SC Roger, Houston. We will give it another
try here.

CAPCOM Roger.

END OF TAPE
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PAO This is Apollo control, Houston, 79
hours 46 minutes into the flight. Mike Collins has sent up
two calls and has gotten no response, we think we have some
key action, but that's all. To date we've, on the basis
of earlier revs, we've gotten used to now, turning to our
E-com and askiang the first question as we come around the

corner ~ how 1s the evaporator and the answer 1is this time
it is working great. They apparently have the right handle
on it. As I mentioned earlier, it is seeing large temper-

ature excursions, apparently no larger than people within
the project office and at North American and, I'm sure at the
air corporation, had felt they might see. And 1 know many
people in those positions who are very much relieved to see
these excursions and all - excursions of only 40 to 50
degrees. It still no answer, no additional calls or any-
thing. Mike Collins tries again. And we might have a
ground antenna problem. Checking our ground stations now.
In this temperature area the evaporator, of course, isn't
the only area seeing the same order of temperature excursions
I am looking at a command service module RCS summary here,
which shows - prevents temperature readings at four or five

nints, on various tanks surfaces in the service module and

see one valve in the temperature here which is a specific

+x digit identified point which marries the low and the
high over any given rev and they happen to range from 50
degree fahrenheit to 100 degrees fahrenheit, there are four
other readings in the service module, which range from 50
to 90 degrees fahrenheit. It's been nearly six minutes now
since we acquired and just getting a gemeral back ground
noise in orbit. No additional attempts to raise the space-
craft. So based on what E-comm says, we may wait a few
minutes before trying additional calls, we will be back up
then. It is 79 hours 51 minutes into the flight, this 1is
Apollo control, Houston,

END OF TAPE
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PAO Apollo Coentrol Houston here, We are
locked up and Jim Lovell is giving us some interesting
description of his use of the auto optlics in his tracking

tasks on the back side of the moon. Here it is,

CAPCOM Apolio 8, this is Houston, over.

SC Houston, Apollo 8, over.

CAPCOM Reading you very weak but - a lot of
background noise. Welcome back arvund. How do you read
now?

SC “e .

CAPCOM Okay.

SC Houston, Apollo 8.

CAPCOM Apolio 8, Houston. Go ahead.

SC Roger, Houston. A few words about our
optics tracking system. I used auto optics for control

points 1 and 2 on the back side and they worked bezutifully.
Frank pulled the target for me and I went to the control
point 3 as designated in our orbital control book, just
using the latitude and iongitude given to me and used auto
optics to track that particular coordinate system but it

was very close to the actual tracking spot. I think the
mark there where I did wmy final marking is gives us impor-
tant latitude and longitude. I'm now about to come up on
the landing site and using auto optics --

PAO Apoilo Control here, In this 1lull, we
perhaps should take advantage at least tc point to the
people in the news roecms, who may not - have not noticed
it yet. Our latest data display on one of our walls,
there's the words Merry Christmas Apollo 8. The Merry

is in red letiers, the Christmas is in white letters, and
the Apolloe 8 is in blue letters. That display went up
about an hour ago. I guess it technically should be called
data. The conzensas here is of course, that the crew is
and remains quite busv and we are going to have some up-
dates in the course of this pass, the sixth rev. Here it
is.,

SC Go anead.

CAPCOM Roger. We know you're busy so we are
not going to bother you. We are watchlng your progress
on the DSKY. You are looking good, all your systems are

looking good and we have maneuver pads for you any time
at your convenience,

SC Roger, we will take them when we are
doing the P-52, if that's okay.
CAPCOM That is just fine.

PAO And this is Apollo Control Houston at

256/1
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80 hours 1 minute into the flight. We apparently are not

going to have very much communication at this point. We

will come back up when we do. This 1s Apollo Control Houston.

END OF TAPE
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PAO Ttis is Apollo Control Houston, 80 hours
15 minutes intc tke flight. In the last few minutes we
recorded some most enthusiastic comments from Jim Lovell on
his assignment. Comments from Lovell and from Anders on
their tracking assignment during these middle revs around the
moon. (Fbvell pays astronaut Jack Schmidt, Harrison Schmidt,
actuallf? a PHD in Geology, a great compliment with the work
that he and other members of the Lunar Mapping Science Lab-
oratory here in MSC has doné.” In picking various Moon marks
or land marks leading to the sights we've picked out as
probable landing sights for subsequent Lunar missions. Jim,
as I say, is most enthusiastic about the cloudy of the ridges
and rills that he was given to work with, and Anders chimes
in that he thinks it's all great, too, except he wishes the
windows were more easily seen through. Here 1is the conversa-

tion we have - that's been going on in the last few minutes.
SC Mike, Apollo 8.
CAPCOM Apollo 8, go ahead.
SC Mike, there are an awful lot of objects

down on the landing sight. It's just as formidible Jack Schmidt
marked. All of the objects are tracking perfectly on the

farget, and 1if you’'d like we can get it out beautifully, I

have a beautiful view cof it. The first I've seen just barely
beneath the vertical now, and the second one coming up - just
a grand view.
CAPCOM Roger, go ahead, Jim, Jack's listening.
sC Jack, the information - the triangles
that we sce now are from the first 1V, second IV and the
Cl are just right, I think, for landing conditions. The shadows
aren’'t too dersp for you to get confused, the land has texture
to it and encugh shadows there should make everything stand out.
sC If Jack's listening, tell him that the
optical may be doing all right, but the eyeball is having a
little trouble looking through all this smear on the win-

dows .

TTTTTBC Doing better than the eyeballs, how about
the cameras?
SC We have the smme smear to look through.

The Rendevous windows are okay, but there's some (garble) in
all directions here so far.

CAPCOM Roger.
SC T think the vertical stereo will be okay.
SC it certainiy looks like we picked a

a more interesting place on the moon to land in. The back side
looks like a sand pile my kids have been playing in for a long
time. It's all beat up, no definition. Just a lot of bumps

and holes.
SC I'm looking 2P2 right now, Houston, and
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SC it’s a great spot.

SC The arfa we're over right now gives some hint
possible volcanic though I can't eyeball it at the moment
to pin that down. There  /are some craters and build-ups that
just definitely suggest /volcanic activity.

CAPCOM ~Rog/. 1 uvnderstand Bill, and I understand
Jim thinks the o0ld  2P2 is the winner.

scC —¥€€¢, that's right the (garble).

CAPCOM Roger.

sC That's relatively speaking, of course.

CAPCOM That's right.

CAPCOM Apollo 8, Houston.

SC This is Apollo 8.

CAPCOM Roger, Jim, we have you on the high gain
antenna, we'd like to take the DSC and dump it over.

sC Roger. Houston, are you going to use
our computer to update our state vector?

CAPCOM That's affirmative, Jim, we'd like to -

stand by one and I'll tell you when to do it, put it in
. ACCEPT,.

SC Roger. Then, I'll work my (garble) -

SC Roger. Then, I'll work my P52 around
here, Houston.

CAPCOM Jim would you please put it in ACCEPT
and we'll send you a P-27 and run a state vector update.

sC " Roger, will do. ACCEPT.

CAPCOM Thank you.

sC Houston, this 1s Apollo 8, we have

a tictle piece of useful information if you're interested in
deliberating over it. '

CAPCOM Go ahead.

SC Roger. Our first control point is very
near the terminator, and as the objects we're tracking, I had
an occasion to watch the Sun come up, and at about 2 minutes
before suirise you get the limb begins to brighten up into
sort of a fine white haze, a faint glow completely over the
space just behind the limb.

CAPCOM Roger, Jim -

CAPCCM Rog. I understand. About 2 minutes before
the sun comes up, you get a fine white haze radiating out from
behind the limb. How far out does it extend?

s5C It goes up quite a ways. It takes a fan
shape, unlike the sunrise on Earth where the atmosphere affects
it. This is just sort of a complete haze all over the local
area. It's concentrated at the exact time the sun comes up
at ignition and then goes away from the sun spots. Very
interesting.

CAPCOM (garble)

CAPCOM Can we go back to block with the computer.
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SC Roger. Roger.

SC Okay, Mike, we're ready for the map update
and then the TEI.

CAPCOM Okay, when you get your - before you get

your map book out, the Houston Complex has got a little word
for an old ex CAPCOM. They say they consider you in NON
REMOTE. Over. .

SC " Not terminating me, I hope.

CAPCOM . Okay, your map update. For rev 6 by 7,
LOS 805724, sunrise 810657, prime meridan 811302. Are you with
me? .

sSC You cut out after the prime meridian.
I got it, but not AOS.
CAPCOM A0S 814305, sunset 821954, remarks IP1

PCA for Bl 820739, and now I've got four more times for you
which acquisition times for when various things come over the
horizon. Over.

sC Roger. Go ahead.

CAPCOM Okay. Control point 1, acquisition time
810905, Control point 2, acquisition time 812148, Control
point 3, acquisition time 814317, Bl acquisition time 820354.
I'11 say it again all those acq times are when they first come
over the horizon. Over.

SC Roger. Copy Houston. In about 2 seconds
1'11l be ready for the TEI.

CAPCOM All right.

SC I'm ready.

CAPCOM CEI 7 SPS rising, G&N - stand by one,
Bill.

SC Just a matter of general interest, Houston,
everybody is feeling good and the CDR is taking a snooze.

CAPCOM All right, glad to hear it. We were just

talking about a water dump down here. We've got one coming

up and it looks like that on this rev prior to the time around
LOS or just prior to LOS would be a convenient time to do it,
do you think so?

5C Okay, we will. Down to 25 percent again?

CAPCOM That's affirmative and we'd also be in-
terested in any comments, about what these various dumps have
done to your optics if anything and how long the effects last
after a dump.

SC Don't seem to have done anything to any
optics, but it definitely got in some of the windows. There
are a few iittle chunks of ice on window number 1, which is
nearest the vent, and also on window number 5 a little bit,
windows 2 and 4 remain amazingly clear.

CAPCOM Roger. Thank you Bill and I'm ready to
resume the PAD when you are,.

SC Okay, press all the way.
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CAPCOM

All right, weight 45701 minus 040 plus

157 083 18 2080 plus 32346 minus 01168 plus 05730. Are you
with me so far on this?

CAPCOM
SC
CAPCOM

Did you copy those?
sC

for the weight.
CAPCOM

Apollo 8, Houston, over.

Go ahead, Mike.

Rog. I got down through Delta V X, Y, and Z.
Over.

No 1 didn't read a word. I'm still waiting

Roger. Let's go back to the weight.

45701 minus 040 plus 157. Are you with me? Over.

SC
CAPCOM

END OF TAPE.

Sounds good.
Okay, GETI 083 18.
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CAPCOM Okay, GETI 083182080 plus 32346 minus
01168 plus 4 correction plus 05730 are you with me, over.

SPACECRAFT Roger

CAPCOM Thank you. 17 niner 00 niner 00l not
applicable plus 0G18732870 30732676 420880 253033 down 121
left 27 plus 07 niner 0 minus 16500 12 niner 7336238146 44
14 same North set Sirius and Rigel row 12 niner, pitch 155,
yaw 010 4 quads for 15 seconds rising on the 2 degree mark
at P ignition, over.

SPACECRAFT Roger. GETI 7 SPS/G&N 45701 minus 040
plus 157083182080 plus 32346 minus 01168 plus 05730 17 niner
9 corvection 00 niner 00l NA, are you with me.

CAPCOM Yeah, I'm with you, Bill.

SPACECRAFT Plus 00187 32870 307 32676 32 correction
420880 2533033 down 121 left 27 plus 07 niner 0 minus 16500
12 niner 73 36238 146 44 14 same North Set Sirius, Rigel 12
niner 155010 4 jet 15 seconds 2 degrees now. horizon and peak.

CAPCOM That's all correct.

PAO Apolle Control Houston here 80 hours
36 minutes into the flight and I think we are going to have
a little pause here perhaps for another 10 to 15 minutes
before we come upon a final conversation then the spacecraft
goes over the hill on this 6th rev around the Moon at orbits
apogee 62.3 perigee 59.8 velocity 5,338 feet per second.

At 80 hours 36 minutes this is Apollo Control Houston,

END OF TAPE
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PAO This is Apolle Control, Houston, at 80 hours
57 miputes. We're - we've just lost signal with the spacecraft
We have several minutes of conversation to play out fer you;
but before we get to that I want to '‘mention one or two things
I don‘t think we've made mention of the fact today that we
have finally after 6 revolutions gotten used to watching the
spacecraft go from the right side of your front wall map to
the left. Just as it is proceeding around the Moon in a
retrograde ortit, this after all these years of watching
spacecraft move from the left side of the wall map to the
right, it's quite a transformation in just one brief day.
Another point regarding the windows, obviously that this has
to be the worst system we 've turned up with on this flight,
and we've been talking to several experts about it here. This
particular cordition that we're seeing, the fogging on the
hatch window and on - to a considerable degree -~ and on windows
one and five is similar to a condition that existed on
Spacecraft 101 commonly known as Apollo 7. The situatien has
within very recen: days been 1if not duplicated very closely
approximated in test within the Spacecraft Industrial Government

Complex. The test has shown that the material used in the
window calking if you will, substance around the window that
provides the tyrough 1in which the three pane windows ride. It

has been demonstrated that some outgassing occurs, that the
particular kird of rubbery material being used in these
windows joints, that is the window joints in windows 1, 3, and
5. In the rendezvous windows Z and 4, a different material
treated under different conditions is being used and apparently
it is quite sucvcessful, Some changes will be made on the next
spacecraft. And that represents about all the information

we have on that particular area. One other announcement, we
presently plan no Press Conference this afternoon. I repeat
no Press Conference at our change of shift because we really
see no new information to offer. %You've heard the bulk of the
conversation tocdav, and T tnink it's all been very straight
forward. In view of the extraordinarily long hours that many
of us have been 1in the Control Center, we would like to bypass
the afternoon Press Conference which would have occurred about

6 o'clock. And continue to observe the activities through the
evening hours and top off the evening with a Transearth Injection
sometime around midnight, Houston time. So 1 say again, we

presently plan no Press Conference at the change of this shift
which wiil - would have occur about 6 p.m. tonight. We'll
continue right ahead with as full a coverage as we can provide
you, and will take care of any questions you might want to
relay to our News Center. Here now 1is the tape that finished
up the sixth rev.
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CAPCOM Apollo 8, Houston, owver.

SC Go ahead Houston.

CAPCOM Roger, you got your DSC back and you are
GO for the next lunar orbit, over.

SC Roger, how far did you want us to dump
that water?

CAPCOM 25 percent, please dump.

sC Roger, 25 percent. Houston, Apollo 8.

CAPCOM ’ Apollo 8, this is Houston, over.

SC Are you receiving our tracking data?

CAPCOM That's affirmative, Jim. We are receiving.

SC , Okay, thank you.

CAPCOM And also Jim, we are - that last P27 we

sent was for the LM state vector only, and it will require a
rev 47 enter to transfer to the CSM siot, over.

SC Roger, will do.

CAPCOM Thank you.

scC ‘ Okay, we're dumping the waste tank now,
Houston.

CAPCOM Roger, Bill. Apollo 8, Houston, over.

SC Go ahead, Houston.

CAPCOM Roger, we've got four minutes till LOS, and
everything is looking good down here. L mMW\

SC Roger. How much longer do you tbink we \
have to go into battery charge there Mike, \

CAPCOM I'11 find out for you. \

sC If you can wake up the E com, why don't 1
you have ask the back room? %

CAPCOM Oh, you really know how to hurt a guy. !

Apollo 8, Houston, we estimate the charge will be complete in
another 45 minutes, over.

SC Okay, thank you very much.

CAPCOM Apollo 8, Houston, 1 minute til LOS, and
standing by.

5C Okay, see you on the other side, Mike.

CAPCOM Looking forward to it.

SC Me too. /

END OF TAPE




APOLLO 8 MISSION COMMENTARY, 12/24/68, CST: 4:34 pm 260/1

PAO Apollo Control Houston here 81 hours
43 minutes. We have not yet acquired nor have we put in a
call but since it is about that time we thought we had better
come up and let everyone know we are here. We have acquisition
now and we are getting telemetry data. And apparently my
call is going to wait a few minutes before he initiates the
conversation. Here we go with the call. Let's bring it up.

SFACECRATT Houston, Apollo 8.

CAPCOM Roger, Frank, good morning, you're loud
and clear, how about me?

SPACECRAFT Loud and clear.

CAPCOM Welcome back.

SPACECRAFT Thank you

PAO This is Apollo Control. Let's see our
cabin temperature, cabin pressure is 4.9, Cabin temperature
77 degrees and we apparently have the biomed switch on none
of the pilots at this point. We're getting no data there.
Here goes our call.

SPACECRAFT Go ahead, Houston.

CAPCOM Roger, we have a request that Jim space
his marks, his 5 marks a bit-more slowly if possible we would
like to get a couple of them past the zenith. We're getting
5 of them with rather rapid spacing and from the geometry
view point it would be better if you'd slow them down a little
bit and lengthen them out so as to put a couple of them
past the zenith, over.

SPACECRATT ... Houston, Apollo 8, that last bit of
mark: a~-e invaiid. Disregard what Jim drew the last time.

CAPCOM Roger, understand the last bit of marks
are invaliid, over.

SPACECRAFT Roger, if vou would coprelate the last
set.

CAPCOM We have an awful lot of background noise,
Jim, could you say agaiun please.

SFACECRAFT By just giving up on control voice 3 I
tried to stick another control voice in between 2 and 3. It
didn't do it so 1 just marked it down on the program.

CAPCOM All right, understand that you are coming
up on 3.

PAO This is Apollo Control Houston. It sounds
like another leng quiet very much of a working pass. The
81 hours 5! minutes with Frank Borman up as you heard. He'll
be very busy flying the spacecraft. Lovell continues doing
program 222 Auto Optic Exercises. He has just a solid block
one after another to do through this entire rev. Bill Anders
is literally sandwiching ir an eat period between additional
land marks and more photography. Here is more conversation.

CAPCOM . of approximately 330 seconds between each
mark. The last ones we are copying roughly 15 seconds between
marks and wo ouoid like to stretch it out even further if

that is okzy with you.
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SPACECRAFT All right. ° .
PAO ,. Ground Elapse Time 82 hours to 83 hours

10 minutes and hour and 10 minutes. Bill Anders will get

a rest, a well deserved one. with all his lunch. At 81 hours

53 minutes this is Apollo Control Houston. We'll be back up

with more action when it occurs.

END OF TAPE
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PAO Apollo Control, Hcuston, 82 hours 13 minutes
into the flight., And we are in the midst of one of our quieter
passes today. We've had very little conversation. Here is
what we've had in the last 10 or 15 minutes.

SC Houston, Apollo 8.

CAPCOM Apollo 8, Houston, over.

SC Roger, Mike. 1 find that tracking is much

easiler using the sextant than the scanning telescope. You have
finer control and with this medium and resolve ..... the best
combination.

CAPCOM Roger, Jim. I copy that it's easier for
vyou to use the sextant thar the scanning telescope. It glves
you finer control and say again after that. Apollo 8, Houston,
do you read?

ScC Roger, that you copy.

CAPCOM Roges, I copv that it's - tracking is easier

using the sextant than the scanning telescope because it gives
you finer control and say again after that, over.

SC It has a combination of resolve and medium
is perhaps the best combination of - combination of speed mode
is too low, we can't caich up with the target.

CAPCOM Roger, understand that the best combination
is resolve and medium. Low is just too low.

SC Roger. Houston, Apollo 8.

CAPCOM Apollo 8, Houston, over.

ScC Roger, I'm not too sure what happened that

time, Mike. I was marking on the landing sites, using the code,
and I kept here in a large trunnion for auto optics. And I could
see the target, or landing site was coming up, so I just went
manuslly and marked and get the - the latitude and longitude
wers guite different from the nominal.

CAPCOM Roger, we copy that Jim.

PAO Apocllo Control here. That brings us up
to the live action. I can't really tell if this conversation
will be extended or not. Mike Collins is doing a lot of note
taking. Let’s hoid un for a minute or two and see. Each
revolution around the Moon today, the crew has been given a
GO approximately abecut 20 minutes before loss of signal. Right
now we stand 38 minutes from loss of signal on this particular
rev. About to pass the navigational updates to the crew.
And here it goes.

sC Go ahead, Houston, Apollo 8.

CAPCOM Roger, we're checking into Jim's remarks
on his P22, and in the mean time I have your maneuver pass
and map updates at your convience, over.

SC Roger. Go ahead with your data, Mike.

i IR e i o e e e e —
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CAPCOM Okay, and before that we'd like to take
the DSC away from you, please for a while.

sC All yours.

CAPCOM Thank you, and we'd like you to go to
POO in accept. We have a P27 state vector update for you.

sC There's P00, and I'm going to accept.

CAPCOM Thank you.

SC All yours.

CAPCOM Which would you like first, the map update
or the TEIS8?

SC The map would be fine.

CAPCOM Okay, map update. LOS 82 55 54, sunrise
83 05 49, prime meridian 83 11 38, A0S 83 -

PAC Apollo Control here while Mike is passing

this update up, we're looking at biomedical data on Jim Lovell,
And his mean heart rate is registering 66; his high heart rate
over the recent sample period has been 76; his low is -

we'll now we have a new data point here so his low is now 70;
his mean rate is 74, He must be moving around a little bit.

His respiration rate is up some what 20 to 21 and shows an .
activity mode as normal. Could be that he just went from the
couch down to his G&N station removed in the opposite direction.
Cabin pressure 4.9; cabin temp 77 degrees where it's been most
of the day. Get back now to the update.

CAPCOM Understand. *

ScC For the TEI pass.

CAPCOM Roger, the TEI8 pass, SPS, G&N 45701 minus
040 plus 157 085 18 19'er04, are you with me so far, over?

sC Roger.

CAPCOM Okay, plus 3 -

DAC Apollo Control here, the crew now is directly

opposite the Earth. They're just west the Sea of Tranquility,
just south of the Imbrium Sea, southeast c¢f the big crater
Aristarchus, and directly east of the enormous Ocean Procellarum.
They're cnly just a few miles north of a cluster of landing
sites which are right along the Lunar Equator. They're about
8 degrees, 8 lunar degrees North of the sites, four of them
that we consider prime sites in that central Apollo zone which
is boxed in by an area of about 45 degrees west by 45 degrees
east and running 5 degrees north and south of the Lunar Equator.
And that's the area, of course, that the crew concentrated
tcday on theilr optics check just as well as they're photographic
efforts. .

CAPCOM 060 left 42 plus 0773 minus 16500 129 82

END OF TAPE
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CAPCOM 823 6256 146 4618 north set star remains
Sirius, Roger, Roll 129 6155, Yaw 010. For quad Elliott
15 seconds, horizon on a 4-degree line at PGS and requesting

you zero the optics. Over.

sC Roger. Went to zero optics.

SC Are you through with the computer, now,
Mike?

CAPCOM With your computer P-27 on state vector
and then verify it.

sC Roger, we're going to put the GS in quad.

CAPCOM Roger, that's fine.

sSC Okay, GEIA, SPS G&N 45701 minus 040 plus

157 085 18 1904 quad 3, 3195 minus 01267 plus 047i6 179 08
001, NA plus 00187 33552 311 333 55 42 09090 252, Schuba

down 060 rev 4.2 plus 0773 minus 16500 12982 3656 14646 18
3 is rising 129 155 010 4 quad 15 seconds horizon 4 degrees

CAPCOM Apollo 8, Houston.
sc Go ahead, Houston. - -
CAPCOM Roger. Some time back we noted evidence of

a restart in the computer and wondered if you had any remarks ~/
about ic. Over.

SC I know it. Jim got screwed up on one of
those programs. He got kind of tired here and we got a re-
start and a couple of program alarms. I don't know what he
did.

CAPCOM Roger, Frank, the main point is the ™
computer 1s looking fine to us now. E

SC ° That's good.

ScC Houston don't believe all you hear up
here.

CAPCOM No, we have a filter Jim, for that.

5C Thank you. o

CAPCOM Apollo 8, Houston.

SC Go.

CAPCOM Rog. In some of Jim's previous comments
about the limb brightness as the sun was about to come up has
sparked a lot of interest down here. And we'd like to ask

him if he gets a chance to notice again or perhaps he can
recall, were there any changes in the ,appearances of the stars,
such as did he notice any twinkling while this was taking
place, and did he notice any narrow limb brightening

within 10 to 20 seconds prior to the sun's rising. Over.

SC He'll be with you -~ he's doing a P-52
now.

CAPCOM Okay.

SC Houston, my comments concerning the sun-
rise was the comment above the terrain. There appeared what
might be called diagonal light or light to the haze or some-
tin.rig like that. As the sun came above or before the sun came
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SC above the 1limb, Definite rays can be seen
coming from the other side. It was a uniform haze apparently
from the center spot where the sun was going to rise. And
this was something which I couldn't explain. - -

CAPCOM Roger, Jim. I believe we copied that and ]
just curious, and if you see it again and if you notice any
stars twinkling or any additional information.

SC Will do. Won't have a chance until 20.1.
Sc Naturally he doesn't want to pass out too
much of that information. He wants to save it and write a
paper when he gets back, Mike. {
CAPCOM Right then. In German probably, huh. /
sC Houston, Apollo 8. B
CAPCOM Apollo 8, Houston.
SC Okay, what time is that TV, Mike, 85 by
377
CAPCOM 85 37 to terminator, which is probably
like 86 14.
SC Okay. Well, I don't know 1if we can go

that long with it and I'm going to scrub all the other experi-
ments that converts into stereo or other photography and we
are a little bit tired, I want to use that last bit to really
make sure we're right for TEIL.
CAPCOM Roger. I understand, Frank.
CAPCOM A couple of miscellaneous items for you.
We'd like for you to discontinue charging Battery B at this
time. We'd also like to get a cryo stir 2 minutes on all
four, and your up telemetry IU switch, put to block please and you
are go for the next Lunar orbit,.

SC Thank you.

CAPCOM Rog.

5C Houston, Apollo 8.

CAPCOM Apollo 8, Houston, go ahead Frank.

sC Rog. I want to scrub these contrel point
sightings on this next rev, so we can let Jim take a rest.

CAPCOM Rog. 1 understand.

CAPCOM I understand you want to scrub control

points 1, 2, and 3 on the next rev and the convereing stereo
on the following rev.
sC That's right. We're getting too tired.
CAPCOM Okay, Frank.

END OF TAPE.
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CAPCOM Take 41845 remarks control point 1 acqui-
sition 83073 niner. Control point 2 acquisition 832021.
Control point acqg. 834151, Bl acquisition 840228, over.

SPACECRAFT Roger. A2 5554 A3 0549 A3 1138 834143
841845, Cprl 830739, CP2 832021, CP3 834151, Bl 840228
CAPCOM That is affirmative.

END OF TAPE
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CAPCOM Apollo 8, Houston.
SPACECRAFT Go ahead.
CAPCOM This rev coming up we would like to

clarify whether you intend to scrub Control Point 1, 2, and
3 only and do the psuedo landing site or whether you also
intend to scrub the psuedo landing site mark, over.

SPACECRAFT We're scrubbing everything. I'll gtay
up and try and keep the spacecraft vertical and take some
automatic pictures but I want Jim and Bill to get some rest,

CAPCOM Roger, I understand.

PAO This is Apollo Control Houston. You
heard the last transmission from Frank Borman wherein he
indicated that he planned a drastic reduction in activities
in the next 4 revs. We've been noting and suggested earlier
we had a tired crew. Certainly indicated in Lovell's voice.
We heard very little crack from Bill Anders who is presently
in a sleep period. It just could be that that will wind
up our activities in lunar orbit. There is a conference
going on now around ,the Flight Director's console and it
will be from that the ground will make up its mind on what
if anything is needed or if anything we might suggest to
Rorman and that will be the subject of a further conference

f anything more was needed. Sounded to me like Frank was
very definite that he wanted to wrap it up at this point
and certainly let Lovell get some rest before transearth
injection burn. The transearth injection burn is planned
for 89 hours 15 minutes. The major question in our minds
on this particular console is whether the spouting off of
activities will include the television transmission on the
9th rev. We don't have the answer to this yet. We should
have the answer shortly. At 82 hours 46 minutes into the
flight this is Apollo Control Houston.

END OF TAPE
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PAO Apollo Control Houston here 82 hours
56 minutes into the flight. We have just lost signal with
the spacecraft and I believe you heard earlier Frank Borman
declare that he had a tired crew. Jim Lovell was very tired
you could tell it from his voice as the afternoon wore on.
He said he was relieving him of all further flight plan
responsibilities 5 minutes after he said that he came back
on the line and sald Lovell is snoring already. Here is the
last few conversational items with the crew before they went
over the hill. Let's have the tape. .

CAPCOM Apollo 8 Houston 4 minutes to LOS you H
have control of the DSE now and all your systems are looking 5
good.

SPACECRAFT Thank you very much, Mike.

CAPCOM You bet.

SPACECRAFT Lovell is snoring already.

CAPCOM Yeah, we can hear him down here.

CAPCOM _ Apollo 8 Houston.

SPACECRAFT Go ahead.

CAPCOM We have 1 minute to LOS, Frank, you can

terminate stiring up your cryos any time and we agree with
all your flight plan changes. Have a beautiful backside and
we will see you next time out.

SPACECRAFT Thank you. ——

PAO This is Apollo Control Houston here.
You heard Borman and since that camera station the project
manager George Low has come over to our console and he said
that he urged me to make it very clear that Apollo Spacecraft
Program 0Office 1is altogether happy with the data they have
gotten tcday and they feel like they have gotten as nearly
16 percent uoi the data as they could possibly get. He is
quite pleased with it and he is ready to give the crew a
well earned little extra bonus rest. According to the last
inforwmation we have from the Flight Director, Cliff Charles-
worth and from the incoming Flight Director, we are going
through a change of shifts here, we will still have the
television pass as scheduled at about 8:25 or 8:27 in Houston
time to last approximately 45 minutes. We'll refine more

e

as we get to it. Let me check my log here., We show it
scheduled for 85 hours 37 minutes delineated earlier in the
day. 1t used to run to 86 hours 14 minutes. That's elapse

time and this is Apollo Control Houston at 82 hours 59 minutes,

END OF TAPE
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PAO This is Apollo Control at 83 hours 11 minutes
At the present time Apollo 8 is nearing the end of it's seventh
revolution. We've had loss of signal now for about 16 minutes,
Our displays here in Mission Control Center show that we should
reacquire the spacecraft again in about 30 minutes. At the
present time here in Mission Control Center, Flight Director
Milton Windler is in the process of relieving Clifford Charlesworth,
and our Capsule Communicator will be Ken Mattingly replacing
Mike Collins in that position. Windler at present is going
over the status of the spacecraft and the mission with his
team of flight controllers. And as I said we will be reacquiring
the spacecraft again in about 30 minutes. At the present time
211 systems aboard the spacecraft look good, and as you heard
in previous conversation shortly before we had loss of signal,
Lovell is sleeping at the present time, and the crew is modifying
the flight plan to allow both Lovell and Anders to get some
sleep or rest at least before the Transearth Injection Maneuver
scheduled to occur at 89 hours 15 minutes into the flight.
At 83 hours 12 minutes this 1is Apollo Control, Houston.

END OF TAPE
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PAO This is Apollo Control, Houston, at 83 hours
41 minutes into the mission. We're standing by at this time
to reacquire the spacecraft as it comes over the Lunar horizon
on it's eighth revglution. Here in Mission Control Center,
Flight Director Milton Windler and his team of flight controllers
are becoming busily involved in becoming prepared for the
Transearth Injection burn scheduled to occur at 89 hours 15 minutes.
Particularly the flight dynamics people down in the front of
the Control Center. They are of course the gentlemen who
will be coming up with the information needed by the crew for
the maneuver, and they are very heavily involved in that at
the present time. We'll stand by for Capsule Communicator
Ken Mattingly to put in a call to the crew as we reacquire
at the signal now at about 1 or 2 seconds.

SC Houston, Apollo 8,

CAPCOM Apollo 8, loud and clear.

SC Roger.

PAO This 1s Apollo Control. During this pass

on the eighth revolution across the front side of the Moon,

we expect to begin passing up some information to the crew
relevant to that Transearth Injection maneuver. We do anticipate
that both Lovell and Anders will be resting at this time, '
shortly before we lost to the spacecraft - lost signal from the
spacecraft. On the previous revolution, Borman advised us

that Lovell was sleeping, and he said that he had removed a
number of items from tH%'flight plan in order that both Jim
Lovel and Bill Anders would be able to get some rest before
this Transearth Injection maneuver., We'll continue to monitor
here and anticipate that we will be having some conversation
with Borman shortly.

END OF TAPE
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PAO This 1s Apollo Control at 83 hours
54 minutes. We just put in a call to the spacecraft. Con-
versation with them at this time and we will pick that up
for you at this time.

SPACECRAFT N
CAPCOM All right Apollo 8. Couple of notes
for you. On the P52 you are coming up to on this rev. We've

looked at your state vectors and all your information. The
platform looks good and feel it is your op if you would like
to bypass this P52 your platform will still be good at the
following PEI pass and we would like to have your PRD read-

‘g and I guess we are behind the sleep summary, over.

SPACECRAFT ... about 3 hours or 4 hours today.
CAPCOM Roger.

SPACECRAFT PRD ... 144,

CAPCOM Copy l44 and we have dump tape ready

to go into your computer for the state vector if you want
to go to POO and accept

SPACECRAFT We'll accept.
CAPCOM Thank you.
PAO This is Houston. We're continuing to

gtand by here for further conversation. At the present

time the Spacecraft is transmitting back to us with their
omni antennas and there will be about 12 or 13 minutes
before we bring on the high gain at that point we would
expect that the noise level would drop off somewhat. We

are also here in Mission Control going ahead with the TV
clrcuits. Calling up those circuits and maintaining on the
aszumption that we will have TV transmission at the scheduled
tdws na tiat is 85 hours 40 minutes ground elapsed time at
the beazinnisg Wwe have not had confirmation of that from the
~rev and a3 you heard earlier, Borman indicated that he
wouid be deleting some items from the flight plan. However,
the feeling at the present time here in the mission control
center is that the felevision transmission will occur on
schedule vniess we are advised otherwise by the crew. We'll
continue to mouitor here for a short while. If we don't
plck up some conversation, we'll take the circuit down and
pick up again when we are in contact with the crew.

SPACECRAFT ... PEI 9 Pad..

CAPCOM Okay, Apollo 8, we have completed with
the computer. You can use the vert 47 to transfer and I have
the PEI 9 pad,

SPACECRAFT That's ... isn't it. Just a minute and
I'il take care of it.

CAPCOM Roger

SPACECRAFT Okay, I went to POO and then vert 47
and I'm ready to copy.

APCOM Okay, do you have it in Block?

SPACE ®AFT Say again,
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CAPCOM I say, do you have the uptelemetry in Block?
SPACECRAFT Roger
CAPCOM Okay. This Pad is a PEI 9 SPS G&N 455

niner 7 minus 040 plus 157 087 1 niner 1820 plus 34188 minus
013 53 plus 00780 180 008 001 November Alfa plus 00187 34223
313 34021 4208 niner 8253 033 down 131 left 28 plus 0758
minus 165 00 12 niner 87 362 77 14648 16 Primary Sirius.
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CAPCOM 16, primary star Sirius, secondary Rigel,
129 155 010 4 quads 15 seconds ullage, horizons on 1.2 degree
window line at T minus 3, use high speed procedure with minus
Mike-Alfa. After looking at the burn information from your
previous SPS burns, it appears that the engine performance
should give us a 3. second burn time, longer than what you
have on the pad. The pad number should correspond with what
you get out of the computer. So we have not factored this
into the past data, however you can anticipate the engine for

a normal DELTA-V to give you a 3, second - 3.7 second burn
in excess of the computed time, over.
sC Roger, thank you. TEI 9 SPS G&N 45597

minus 040 plus 157 087 19 1820 plus 34188 minus 01353 plus
00780 18008 001 NA plus 00187 34223 313 34021 42 0898 253 033
down 131 left 28 plus 0758 minus 16500 12987 plus, or 36277
1464816 and that's Sirus and Rigel 129155010 4 quads 15 seconds,
1.2 degree on the window at T minus 3, high speed minus MA
engine 3.7 seconds longer than the other.

CAPCOM That's affirmative, Apollo 8. And when
you get around to it, if you would like for us to dump your
tape we can do that when you get on high-gain.

SC Roger. Okay, should have it on the high
gain now, Houston.

CAPCOM Roger, and we're going to go ahead and
dump the tape.

SC Roger. Ken, will we get the real TEI
pad the next time around now?

CAPCOM Apollo 8, we'll have one for you the next

time around, and we'll update it if necessary on the following
rev.

5C Okay.

TAG At present time the spacecraft is crossing
over the Sea of Tranquility, and it's approaching the terminator
the point at which it will go into darkness, actually not total
darkness. That would be the area of the Moon that would be

lighted by Earth shine, and from previous reports - stand by
we have a call from the crew,

SC Do you have any idea why quad B seems so
much lower in quantity than the other three quads?

CAPCOM Stand by.

END OF TAPE
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CAPCOM Apollo 8, Houston,
SC Go ahead.
CAPCOM Okay. It looks to us like, although we're

reading out the same thing you are on the quad quantity, using
the computer program and all of the correction factors that
are in there, 1t looks like all four of your quads are very
close. In pounds, it looks like you have, for example, 193
pounds in quad A and 189 in B, 200 in C and 190 in Delta and
the difference that you read on the gage 1s attributed to the
fact that you don't have all of the correction factors in
there. This ground calculations has an accuracy of about

pius or minus 6 percent and the best you can do onboard -

¢ven using your chart as plus or minus 10 percent. Over.

SC Thank you.

PAO This is Apollo Control at 84 hours 18 min-
utes. At this point, we have passed all of the information
that Flight Director, Milton Windler, wanted to get to the
crew on this pass on the 8th revolution and we anticipate that
any further conversation with the spacecraft before we 1lose
signal in about 36 minutes, will be initiated by the crew.
We'll continue to monitor and pick up the conversation as it
develops. At the present time, it appears that Frank Borman
is the active crewman. Lovell and Anders, we expect, are
getting some rest at this time in preparation for the busy
schedule they're going to have during the Trans-earth injec-
tion maneuver, '

END OF TAPE
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PAO This is Apollo Control, Houston. We've
had one very brief conversation with the crew since our previous
report, and we'll pick that up and come up live with conversa-
tion that is developing at this time.

CAPCOM Apollo 8, Houston, the tape recorder is
back to you.

SC Thank you.

CAPCOM Apollo 8, Houston.

SC Go ahead.

CAPCOM Okay, we've just finished looking at all

vonr systems and all the trajectory information and you have
the go for another rev,

SC 1 understand we're go for rev 9.

CAPCOM That 's af EIFRATIVE ) B e

SC How's the weather down there, Ken?

CAPCOM It's really beautiful. Loud and clear
and just right - the temperature.

SC How about the recovery area?

CAPCOM That's looking real good

SC Very good.

CAPCOM Yeah. They told us that there is a
beautiful moon out there.

SC Now we were just saying that there's a
beautiful-Earth out there.

CAPCOM o It depends on your point of view.

SC Yeah.

CAPCOM If you're looking for things to do up

there, Frank, you might look and switch that biomed switch
over to the left position.

= Okay.

NE Are you ready?

CAPCOM All set,

SC 543 - Say it again.

CAPCOM We've got the computer waiting.

5C Ken are you ready - 5 4 3 2 1 mark.
PAO Based on that count from Frank Borman

#board the spacecraft, we've concluded here in Mission Centrol,
we have about a 3~-second delay from the time the signal is
sent until we receive it here.

SC Houston, Apollo 8,

CAPCOM I'm reading you weak, but clear, Frank.

SC How about this (garble) here, is that
any better?

CAPCOM It's a little louder,

PAO This is Apolloc Control. At the present
time, we seem to be getting a fair amount of noise on the cir-
cuit. We'll stand by to pick up conversations again should

they develop and take the circuit down at this time.
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PAO This is Apollo Control, Houston, at 84 hours
47 minutes into the flight. We've just reviewed with Frank
Borman the procedures and plans we have for our television
pass coming up on the next revélution, and we'll play back that
conversation for you and then continue to follow for any llve
communications.with the spa;ecraft.

SC Ken, hogw did you fellows pull duty on i
Christmas Eve, it happéns every time doesn't it. f

CAPCOM I wouldn't be anywhere else tonight. - ...

SC Roger. Just finished tracking on this
iunar orbit right now.

CAPCOM Okay, Frank, it's looking like it's coming

right down the pike, it's doing just what it is supposed to
and apparently all our computer programs have got the right
numbers in them because they're predicting where you're going.

SC Have they copied any of these anomalies
due to high spots?

CAPCOM Roger, detectable but they're not changing
things enough to see anything more of interest.

SC Fine, hope they are as good with the starter
as they were with the LOI, that was beautiful.

CAPCOM It sure was, that's a text book all the way.
Apollo 8, BHouston.

SC Go ahead.

CAPCOM Okay, we're about 10 minutes till LOS. We'll

e picking you up again at 85 40, and we'll have all of the

™V pass information standimg-by,. In the event that the situation
deveiops again for pointing accuracies, 1if anything that looks
like a terminator or anything of that nature, I'm going to call
the "dark side of it 12 o'clock and use that as a reference system.
And we'll try that. If that doesn't dope out any problems

with camera pointing, why I may try - call for a plus pitch

and then I'11 just correct what I see to account for it.

5C Roger, we're not going to use the telephoto
lens. 7 don't believe we'll be able to get a picture of the
Eavrth . It"s going to have to be the terminator, the lunar
surface. I'm looking at the Earth right now; we won't see it
again during that period.

CAPCOM Okay, real fine then. And next time around
why we'll take an extra special look at all of the perameters;
we'll have our TEI pad for you. And we'll use the last rev
for a real good check on all systems. I'll give you a run
dows by system of all things we see, and where they stand.

SC Okay, fine.

CAPCOM Apollo 8, Houston. We're approaching 4 minutes

ti11 LOS. All systems are GO,
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PAO Part of the transmission on that last

conversation was a little bit difficult to copy. We were

able to copy Borman saying that he would not be able to get

pictures of the Earth on this TV pass coming up on our next

revolution. And he indicated that he did not plan to attempt

to use the telephoto lens. The estimation here in Mission

Control Center is that he will not be in a proper attitude

to get a shot out the window of Earth, and therefore would

not be using the telephoto lens. We're now 2 minutes 35 seconds

away from loss of signal from spacecraft. We'll reacquire

again about 46 minutes after we lose contact. At 84 hours

52 minutes into the flight, this 1s Apollo Control.

END OF TAPE
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PAO This is Apolloc Control Houston 85 hours
2] minutes into the flight. A little more than 20 minutes
since we have been in touch with Apollo 8. We should
reacquire in about 18 minutes. To recap a bit the crew
was given a few hours extra rest, particular Jim Lovell.
On the 7th rev Bill Anders, we presume is also getting some
nap time prior to the tramnsearth burn a little later tonight.
One or two things might be pointed up from todays revolutions
around the earth, we have noted the temperature excursions
that have occurred. They weren't entirely unpredicted but
the variance interested people here on the console. Excur-
zlons over a 50 degree range. Another point that is proving
interesting here with the passage of each rev is the fact
that our apogee tends to grow ever so slightly and our
perigee tends to shrink. This has not been the experience
in earth orbital flight. The apogee tends to shrink ever
8o slightly and the perigee usually remains stable coming
down somewhat but it the earth orbital experience is explained
by the ever so slight amount of drag exercised on the
spacecraft at perigee which tends to cool down the apogee
to slow the spacecraft somewhat at perigee and the effect
of it comes in at the high point of the orbit then tends
to drop it down somewhat. Somewhat the opposite effect
seems to be taking place in these revolutions around the
Moon. We have plots here on the first rev of 60.5 miles
for apogee versus 60.9 perigee. The next rev 60.4 apogee
versus 61.7 perigee and a 62 versus 60.1 and a 62.3 apogee
versus a 59.8 and the curve continues in that way. It is
slight but it 1is interesting and it does not conform to
the ezvih o~rbiting experience. Again another reason for
wariting to fly this navigational-operational Apollo 8 mission.
At &5 tours 24 minutes into the flight this is Apollo Control
in Houston. -
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PAD Apcllo Controi, Houston, here. 85 hours(ﬁO uﬁé//
39 minutes and we're very nearly at the acquisition point. o/
Only 10 seconds away. And we should, if we're on plan, move
right into a television transmission. The time of 835 hours

45 minutes has been passed to the crew. The prime sight for
this picture will be the Goldstone Station from California.
We're getting telemetry now via Honeysuckle Creek the dish

in Australia. No word yet on Goldstone. Getting a carrier
nice, now it should be indicative of transmission
coming.

PAO There are still no calls. We are a min-

e and a half into acquisition. The capsule communicatoer

"as been advised to pass to the crew, when we acquire, that

211 of the systems look good. Ten minutes now since we did
acquire the spacecraft. Rather neisy data. The data of the

3th revolution around the moon, we are dcing an apcgee of 63 miles
of a perigee of 58.9 miles, velocity 5352 feet per second.

We've got a picture here, but - we've got a voice to go wit RS
it. Bill Anders. =
SC How--dees the picture look, Houston. $~ﬁ’CT/
CAPCOM Loud and clear. o T
Lo sc ‘Boeseverything look okay? o S
-CAPCOM Rog. Very good. Vo
SC Welcome the mocon, Houston. J”
CAPCOM Thank you. ﬁvﬂb ‘
CAPCOM We're theorizing here that that bright
spot in the top left side of vour picture is the earth. That's
not very clear.
S Take a look at the Lunar horizon. We're
going to follow a track or to a terminator where we will turn
the -vacecraf¢ and give you a view of the long shadowed terrain
at tn= terminator which should come in quite well in the TV.
CAPCOM Roger.
sC We don't know whether you can see it from
the TY screen, but the road is nothing but a Milky Way. Com-
pletely voig. We're changing the cameras to the other window
now.
SC This is Apollo 8 coming to you live from
the moon. We've had to switch the TV cameras now. We showed
vou first a view of Earth as we've been watching it for the
past 16 hours. Now we'’re switching so that we can show you
the moon that we've been flying over at 60 miles altitude for
the last 16 hours. Bill Anders, Jim Lovell, and myself have

spent the day before Christmas up here doing experiments,

taking pictures, and firing our spacecraft engines to maneuveer
_zround. What we will do now 3is follow the trail that we've

keen following all day and take you onr through to the Lunar

sunset, The moon is a different thing to each one of us. I
th.:k that each one of us - each one carries his own impression
g . , P v
Loae ! .\’/ T Ll ‘ o P e M g 79/ g /’ -
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SC ,of what he's seen today. 1 know my own
impression is that /it's a vast, lonely forbidding type existence,
great expanse of nothing, that looks rather like clouds and
clouds of pumice stone, and it certainly would not appear to be

a very inviting place to live or work.> Jim what have you
thought most about. -
SC Well, Frank, my thoughts are very similar.

The vast loneliness up here of the moon is awe inspiring and
it makes you realize just what you have back there on Farth.
The Earth from here is a grand ovation to the big vastness
of space.

SC Bill, what do you think?

SC I think the thing that impressed me the

most was the Lunar's sunrises and sunsets. These in particular

bring out the stark nature of the terrain and the long shad-
dows really bring out the relief that is here and hard to

. see and is very bright -

END OF TAPE.
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sC It is here, and hard to see, at this very
bright surface that we're going over right now. Now describe,
that's not color, Bill, describe some of the physical features
of what you're showing.

CAPCOM Apollo 8, Houston, we're not receiving a
picture now, over.

sC We're now coming on to Smyth's Sea, a small
mare region covered with a dark level material. There is a
fresh bright impact crater region on the edge towards us and
a mountain range on the other side. These mountains are the
Pyrenees,

CAPCOM Apollo 8, we're not receiving modulation
on the signal; we do have sound.

SC - Are you reading us Apollo, Houston.

CAPCOM Apollo 8, we're reading you loud and clear,
but no picture. We heve—no—modulation. £ [t O yhe

scC Roger, we understand. Take a look now.
How about now, Apollo.

CAPCOM Loud and clear. Good picture.

sc lev2e{ —What you're seeing has been crossed by

sea cf the Craters Castner and Gilbert, and what we've noticed
especially that you cannot see from the Earth are the sm -
bright impact craters that dominate the lunar surface. /£ The
horizon here is very, very stark, The sky is pitch black in
the Earth or the Moon rather, excuse me, is quite light. And
the contrast betwezen the sky and the Moon is a vivid dark line.
Coming into the view of the camera now are some interesting
old-double ring craters. Some interesting features, they are
quite common in the mare region and have been filled by some
material, The same consistency of the other maria and the

same color. There are three or four of these interesting
features. Further on the horizon you see the Messier. The
ngggg;na\coming up now are heavily impacted with numberous

Craters whose central peaks you can see and many of the larger
ones. Actually I think the best way tc describe this area 1is
a vastness of black and white, absolutely no color. The sky

Tem A

o)

/

e

up here is also rather forbidding, fé;ebodinﬁ €xtents of blackness
with no stars visible when we're flying over the Moon in daylight.

You can see by the numerous craters that this planet has been
bombarded through the eons with numerous small asteroids and
meteroids pock marking the ggrface_gxg;ywﬁggare inch. And

one of the amazing features of the surface is the roundness
that most of the craters - seems that most of them have a
round mound type of appearance instead of sharp, jagged rocks.
All, only the newest of features have any sharp definitions

to them, and eventually they get eroded down by the constant

6
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bombardment of small meteroids. How 1s the picture now, Houston?
Houston, are you reading us?

caPCCM Loud and clear, and the picture looks real
fine.

SC Can you see the two large craters just to
the right of our track, Houston?

CAPCOM That's affirmative.

5C The very bright features you see are the

new impact craters, and the longer a crater has been on the
surface of the Moon why the more mottled and subdued it

becomes. Some of the -

CAPCOM Apollo 8, we've apparently lost your
wsice. The picture is still good.

SC - Roger. Houston, we're passing over an
area that’'s just east of the Smyth's Sea now in checking our
charts. Smyth's Sea is coming up in a few minutes.

CAPCOM Roger, Apollo 8, if you go to POO in
accept, we'll uplink some information.

SC We are now coming up towards the terminator,

and I hope soon that we'll be able to show you the varying
contrast of white as we go into the darkness. Houston, we're
“"P0O0 Jand you have the computer.
" CAPCOM Thank you,

SC We're now approaching a series of small
impact craters. There is a dark area between us and them
which could possibily be a lava flow., You can see the large
mountains on the horizon now ahead of the spacecraft to the
nposth of our track,

a0 We estimated about 325 miles to the
3 . Mm\“"\
horizorn iust to help your reference.
5S¢ The intensity of the sun's reflection in
this: sves wakes 1t difficult for us to distinguish the features

we sue on the surface and I suppose even harder on the television.
Aot as we approach the terminator and the shadows become longer
vou'll sce a marked change.

END OF TAPE
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SPACECRAFT There is a very dark crater in the filling
material that is narrowly in front of us now. It is rather
unusual ia that it is sharply defined yet 1t is dark all
over its interior walls whereas nost new looking craters are
of very bright interior. Small impact crater in front of us
now in a little ray well defined quite new and another one
approaching. The spacecraft is facing North from our track
we are going sideways to our left. You are now seeing the
Sea of Crises coming over the horizon. We believe the Crater,
the large dark crater between the spacecraft and the
Sea of Crises is a gondorcet crater. The Sea of Crises is amazingly
smooth as far as the horizon and pass this rather rough
mountainous region in front of the spacecraft.

CAPCOM Apollo 8, we are through with the computer
you can go back to Block and it looks like we are getting
a lot of reflection off your window now.

SPACECRAFT We'll switch windows. How is that now,
Ken?ﬁgwagky
" CAPCOM That is real fine.
CAPCOM Apollo 8 can vou tell us which window you

are looking out there. There is a large crater looks like
it is sticking up in the upper right hand corner of our picture
Can you identify that one?

SPACECRAFT Rog, you were just about to loose our lock
that i{s why we are slowing up. We see the Sea of Crises
in front of us now. You are looking out the left hand
rendezvous window. Houston are you reading us now.

CAPCOM Loud and Clear.

SPACECRAFY The crater you see on the horizon is the
Sen -7 Trises. Are you reading us, liouston?

CAPCOM Loud and clear Apollioc 8 and we have a LS8
picture that is good. S AT VoY o

SPACECRAFT Roger. We are getting a lot of static. .U’U/,
The Sea of Crises is in front of us on the horizon and the “
dark crater Picard can be seen in the middle. We are now L /V

breaking tne Moen's szun rise or the spacecraft's sunset. This

is an area that the sun has just recently come up on the moon. Mare
we are over now has a mottled look about it but is not very

heavily cratered so it must be relatively new. This is the
S5ea of Fertility and we're coming upon a large crater the delta
rim variety. Hae a strange circular cracks patterned around

the middle of it. The crater that you see now is about 30
~r 40 miles across. How 1is your picture quality, louston?
CAPCOM This is phenomenal.
SPACECRAFT There is an interesting rill directly
in front of the spacecraft now running along the edge of a
small mountain. Rather sinucus shape with right angle
turns. This area just to the west of the Sea of Crises 1is
called the Marsh of Sleep and to the west of that the Sea of
Tranquility 