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- + Introduction

This 1s the transcriptj.on ‘of the Technical Air-to-Ground Voice
Pransmission (GOSS NET 1) from the Apollo 8 mission.
Commmicators in the text may be identified according to the following
list of definitions.
" Commnd Module:

CDR gmnder . . Frank Borman
P  Command module p.ilot James A. Lovell
I  Lunsr module pilot Williem A. Anders
8 . Unidentifieble crevmember

Mission Control Center:

- CC Capsule Commmicator (CAP COMM)

Remote Sites‘:

.

ér Commnunications T;chnician (éOH!( TECH)

A series of three dots (...) is used to designate those portions of
the cammmmications that coculd not be transcribed because of garbling. One
dash (-) is used to indicate a speaker's pause or & self-interuption and
subsequent completion of & thought. Two dashes (- -) are used to indicate
sn interruption by another speaker or a point at which a recording wvas

terwinated abruptly. -
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00 00 00 01
00 00 00 Ok
00 00 00 1h
00 00 00 16
00 00 00 18
00 00 00 19
00 00 00 k2
00 00 00 kb
00 00 00 58
00 00 01 01
00 00 01 52
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00 02 07

'8

00 02 10
00 02 36
00 03 05
00 03 08
00 03 10
00 03 31
00 03 34

8 88 88 8 8 8

00 03 35

APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION

Tape 1
Page 1
MIIA (REV 1)
CDR Lift off. The clock is running.
cc Roger. Clock. '
CDR Roll and pitch progrenm.
cC Roger.
CDR How do you hear me, Bouston?
cC Loud and clear.
cc Mark Mode 1 Bravo, Apollo 8.
CDR Mode 1 B.
cC ' Apollo 8, you're locking good.
CDR Roger.
cC Mark Mode 1 Charlie, Apollo 8.
CDR Mode 1 C. »
cc " Apollo 8, Houston. You are GO for staging.
Over.
CDR Roger. i
CDR  Steging.
CDR <+« 8econd plene SEP.
cc - Roger. Understand; SEP.
CDR Roger.
CDR l!oulton,-how do you resd? Apollo 8.
cc We hear you loud end cleu'; Apollo 8. -
CDR Okey. The first stege was very smooth, and
this one is sm.oofher. 7
cc Uxiderstsnd; smooth and smoother. - Looks good

.vhere. .
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00 00 03 k7 cc Apollo 8, Houston. Your trajectory and guid-

_ance are GO. Over.
00 00 03 51 CDR Thank you, Houston. Apollo 8.
00 00 Ok S8 ce Apollo B, Houston. Your trajectory and guid-

ance are GO. Over,

00 00 05 02 CDR Thank you, Michsel.

00 00 05 Oh cC Yes, you're looking real good, Frank;

00 00 05 05 COR Very good. A

00 00 05 59 CC  Apollo 8, Houston. Trajectory and guidance
are GO.

00 00 06 02 . CDR Roger. Apollo 8. GoO.

00 00 06 05 cC MARK.

Q 00 00 06 06 cc You have S-IVB to crbit capability. Over.

00 00 06 09 CDR Roger. Thank you. 8-IVB to orbit.

00 00 07 01 cc Apollo 8, Houston. Your trajectory and guid-
ance are GO. Over.

00 00 0T 05 op Apollo 8's GO.

00 00 07 09 P Onboard chart confirmed.

00 00 O7 10 cC Roger. Understand.

00 00 07 31 oMp Just tried to FU shift, I believe.

00 00 OT 37 cc Roger. That's the correct time fof it.

00 00 O7 k1 (ot 4 Rl:hgel'.Y ' 7

00 00 08 03 cc Apcllo 8, Houston. Your trajectory and guid-
ance are GO.

00 00 G3 06 CDR Roger. We're picking up a slight POGO at this

(‘ \ point. ‘
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00 00 08 11

-00 00 08 30

00 00 08 32
00 00 08 35
00 00 08 37

- 00 00 08 k2

00 06 08 b5
00 00 08 50
00 00 08 59
00 00 09 06
00 00 09 O7
00 00 09 Q9
00 00 09 12
00 00 09 14
00 00 09 17
00 00 09 L9
00 00 09 52
00 00 09 57

" 00 00 10 03

00 00 10 06
00 00 10 4%

00 00 10 46
00 00 10 49

CDR

CDR

CDR

CDR
CDR
CDR

CDR

CDR

CDR

Understand; slight-POGO. Thank you. '
Apollo 8, Houston., You have level SENS time.
Over.
Roger. Level SER3 ON.
The POGO's damping out,
Understand; POGO damping out.
Apollo 8, Housten., You look good for staging.
Staging?
8~IVB ignition.
éu:l.danée INITIATE.
Hey, Housten. How do jyou read? Apollo 8.
Apollo 8, reading you loud and clear.
Okay. We got guidence INITIATE.
Roger. Understand. -
Trajectory and guidance are GO.
Thank you.
Hark Modek L, Apollo 8.
Mode 4. Roger. .
Apollo 8, Houston, Ycur predicted cutoff,
11 plus 28. Over.
Understand; 11:28.
Roger.
How do you read, Houston?
VANGUARD (REV 1)
Reading you loud and clear.
G§ shead, Apollo 8.

!

[Up—.

SEgsRERE |

[ e
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(\) 00 00 10 50 cc Apollo 8, this is Houston. Over.
00 00 10 54 CDR Loud end clear, Houston. Loud and clesr.
00 00 10 57 cc Roger. You're looking good, Apollo 8.
00 00 11 16 CDR HP is coming up —
000011l 21 CDR HP is plus.
00 00 11 30 CDR -- and we have SECO.
00 00 11 33 cc Roger. SECO.
00 00 11 58 cc Apollo 8, Houston. You are GO.
00 00 12 O1 CDR Apollo 8 is GO. Thank you, Houston.
00 00 12 11 CDR . AOS is MANUAL.
00 00 12 16 CDR ess 18 OFF.
00 00 12 19 cMP Houston, we're recording eltitude HA 1026,
( ) HP 96.8, RVI 25 560.
T 000012 32 cc Roger, Apollo 8. Understend; spogee 102.6,
perigee 96.8, and velocity - I understand -
25 560. Could you confirm?
00 00 12 U4 P That's affirmative.
00 00 12 &5 cC Thank you, Jim.
00 00 13 Ok cc Apollo &, Houston. We are rewinding the tape
recorder at this time. Over.
00 00 13 10 CDR Roger.
END OF TAPE

()

1
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00 00 13 37
00 00 13 k6

00 00 13 k9
00 00 1% 28

00 00 1k 37
00 00 1k 39
00 00 16 31
00 00 16 35
00 00 16 37

00 00 16 k3

00 00 17 01

00 00 1T O7

00 00 20 28
00 00 20 33
00 90 20 3k

cC

cc

cc

CDR

cc

CDR

CcC

cc

APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION

Tape 2
Page 1

Apollc 8, Houston. We have you apogee 103,

perigee 99. Over.

103, 99.

Roger.
Apollo 8, Houston., We have you 1 minute from

" LOS the Venguard. We'll see you over the

Canaries at 16:28.
Thank you, Houston; 16:28.
Roger.

CANARY (REV 1) 7
Apollo 8, Bouston through the Canaries. How
do you reed me?

You are loud and clear, Houston,' over the
Caneries.

Good; you are clear, too. How is it going?
Fine. We seem to be going along very well. We
noticed ebout e 10-pound DELTA-V between the
oxygen fuel in the SPS zone. ‘

Apollo 8, Houston. That is normal; that's just
atout whal we expected. Over.

Roger.

Apollo 8, Houston.

Thiz is 8. Go sheed.

Roger, Jim. When you do your P52, you can ex-

pect a torquing angle of 0.25 degrees. Over.

-

—
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00 00 20 Lk

00 00 20 50
00 00 21 39

C0 00 21 k9

00 00 21 53

00 00 21 Sk

00 00 21 59

8

00 22 28

8

00 22 31
00 00 22 33

00 00 22 4k

00 00 22 57

00 00 23 02

00 00 23 03

00 00 37 06
00 00 37 18

00 00 37 20

e

cC

CDR

cc

" CDR

Tape 2
Page 2

Roger. Torquing angle of 0.25 degrees when ve
do P52. Thank you.

Roger.

.8tand by for the — a - stand by. Okay. Main

REG B valve closed.

Apollo 8, Houston. Say again.

legatiw;e. Ve didn't say enything. Go ehead,
Houston.

I think you were transmitting; Jim was trans—
mitting and disregard.

Roger. HNo matter,

Apollo 8, Houston. .

Go shead, Houston. Apollo 8.

Roger. You have 1 minute to IOS Cenaries.

Bverything is loocking good on board the space-

eraft and the S~IVB; we will see you over

Tananarive at 37 minutes. Over.

Roger. Thank you, Housten. Apollo 8.

Apollo 8, Houston. You have the tape recorder
low bit rate. Over.

Thaak you.

You ere welcome.

TANANARIVE (REV 1)

Apollo 8, Houston. Over.

Houston, Apollic 8. How do you read?

Apollo 8, Houston. Reading you weak but clear.
Bow me?

!
I

T
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00 00 37 25

00 00 37 30

00 00 37 1
00 00 41 37
00 00 k1 b1
00 00 L1 43

00 00 k1 52

00 00 h1 56

00 00 52 kb
00 00 52 48

00 00 52 50

00 00 52 56
00 00 52 57
00 00 55 03
00 00 56 00

. 00 00 56 03

"~ CDR

CDR

_ with both vehicles.

Tape 2
Page 3

You're loud and clear, Mike. Ever&thing seems
to be going very well. _

Okay. Bverything looks real good on the ground
We still have you 103 by 99
on your orbit from my low speed data, and every-
thing is looking real good. Over.

Roger. Thank you.

Apolo 8, Ecuston.

Go ahea.a,‘llouston._ Apollo 8.

We have 1 minute to LOS Tenanarive; we will see
you again over Carnarvon at $2:09. Over.
Roger. " We do have the optic covers jettisoned,

and everything seems to be going fine.

. Boger. Optics cover jettisomed. Thank you.

CARHARVON (REV 1)

Apollo 8, Bouston.

Go ghead, Ho;xston. Apollo 8. You're loud and
clear. | -
Roger. You're loud and clear over Carnarvon.
We would like to teke DSE away from you for a

second.

Lots of lights down there.
Bouston, this is Apollo 8.

Houston here, Apollo B. Go shead.

—
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i(:) 00 00 56 06

00 00 56 25
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00 00 56 39

00 00 56 51
00 00 56 55
00 00 56 57
00 00 57 05
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01 00 57
01 01 00

01 01 05
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01 01-55
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Roger. The torquing engle's 00026; that's
plus 00026 plus 00035 plus 00119.

Roger. Apollo 8, Houston. And copy plus 00026
plus 00035 plus 00119.

Roger. We checked on stars 6 and 15, and the
error was plus 00001.

Sounds pretty good.

?retty good for a beginner here.

Right.

Apollo 8, Bouston. We have sbout 1 minute %o
10S Carnarvon, and everything is looking good
with the spacecraft and the S-IVB. We'll see
you over Honeysuckle Creek at 59:2T7 - Jjust here
shortly.

Thank you. ‘

HONEYSUCKLE (REV 2)

Hello, Houston. Apollo 8. How &o you read?
Loud and clear, Apollo 8. Houston here,

«++ HBow 20 you reead?

Apollo 8,. Houston., Loud and clear. Over.
Houston, Apollo 8. How do you read?

Reading you loud and clear, Bill. EKow me?
Houston, Apollo 8. Over.

Apollo 8, Houston. Loud and ciear. Over.
Apollo 8, Houston. Over.

Apollo 8, this ie Houston. Over.




(coss NET 1) Tape 2
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00 01 02 46 cc Apollo 8, this is Houston. Over.

00 01 03 13 ce Apollo 8, this is Houston. Over.

00 01 03 17 M Houston, Apollo 8 on S-band. If you read, every-
thing is GO.

00 01 03 21 cC Roger. Understand, Apollo 8..

00 01 Ok 10 cc Apollo 8, this is Houston. Over.

00 01 Oh 13 LMp Roger, Houston. Read you loud and clear.

00 01 Ok 15 cC . We are resding 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 Mte, and ve will pick you up over Guaymas
at 01:26:13. Over. '

00 01 Ok 32 MP Roger. 01:28:13; thank you.

00 01 ok 35 cc Roger.

00 01 oh 37 cC We are giving the DSE back to y§u, Apollo 8.

00 01 ok ho VP Roger. Thank you.

CALIFORNIA (REV 2)

00 01 28 52 oc Apollo 8, Houston. Over.

00 01 29 06 cc ‘Apollo 8, this is Houston. Over.

00 01 29 26 cc Apollo B, Apollo 8, this is Houston. Over.

00 01 30 14 cc Apollo 8, this is Houston. Over.

00 01 30 17 MP Houston, Apollo 8. Over.,

00 01 30 18 cc Roger. How d&c you read me?

00 01 30 27 cc Apollo 8, this ie Houston. Over.

00 01 30 29 Lwp Roger. Houston, Apollo 8. Standing i:y for &

GO for the backup COMM check. Over.

N
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() 00 01 30 3k

00 01 30 k6
00 01 30 50
00 01 30 52
00 01 1 05
00 01 31 21

00 01 31 25

00 01 31 29

C) 0001313]_-

00 01 31 k2
00 01 31 49
00 01 32 11
00 01 32 18
00 01 32 25

00 01 32 k9

( )00013303

g8 8 8 8

8 8

8

Tape 2
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Roger. Stand by one, Bill.

California, inhibit VHF downlink.

Celifornia inhibited.

Apolio 8, this is Houston. Go ahead with backup
voice check.

Apollo 8, this is Houston. Go shead with beckup
voice check. Over.

Apollo 8, Houston. Go shead with backup voice
check. Over.

Roger, Mike. 1 gave you a count. 1I'll give you
snother one. Are you standing by?

Roger. Standing by.

Roger. This is Apollo 8 through backup voice:
1,2,3, 4,55 4, 3,2, 1. Over.

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

Roger.

Apollo 8, Houston. Over.

Houston, this is Apollo 8 on normal S-band:

1’ 29 3: h. 5’ 5, h’ 3, 2, 1. BHow do you read?
Over.

Apollo 8, Houston. Reading you loud and clear
pormal S-band. Eow me?

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

Apollo 8, Houston. Over.

=

asssasasa !
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00 01 33 06
00 01 33 13
00 01 33 20
00 01 33 29

00 01 33 32

00 01 33 35
00 01 33 43

00 01 33 52

oooi3lc07
00 01 3 50
00 01 3% 53
00 01 34 55

0001 35 11

00 01 35 13

0O 01 35 36

cc

3288 8

3 8

Page 7

Roger, Houston. This is Apollo 8. Reading you
loud and clear on nommal.
Roger. Readinglyou loud and clear on normal

8-band. How me?

Clear. -

Apollo 8, Bouston. Over.

Kd.xston, this is Apollo 8. How do you read on
VHF? Over.

Apollo 8, Houston. Reading you loud and clear.
We are also reading you lbud and clear on S-band
normal. How me?! Over.

Roger. I'm reading you loud and clear. I'11l

give you another count on S~band normal: 1, 2,

3, 5, 5,5, % 3,2, 1. Hov do you reed me?
Roger. That's loud and clear, Bill. California,
would you.EFABLE the VHF downlink, please?
California ENABLED.

Apollo 8, Houston. Over.

Go sheed, Houston.

Roger. We are going to rewind your tape re-
corder, and we have the TLI plus 90 end TLI
plus b-hour PAD's at your convenience. Over.
Roger. Ready to copy.

Roger. TLI plus 90, SPS slash GR, 635 21 minus
164 plus 129. Are you with me so far? Over.

Roger. We're with you.

|

aganInEn
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&)wuﬁ% cc

00 01 3B 17 (o1
. 00 01 38 31 cc
(::;) 00 01 38 k1 op
00 01 38 k3 cc
00 01 3 33 cc
0001393 P
00 01 h1 18 cc
00 01 k1 19 (o134

Tape 2
Page 8

Okay. O0O% 17 42 65 minus Oh402 minus 00001 plus

- 8387 178 169 359, not appliceble, plus 00185

k8587 603 48383 06 2027 250, earth center 0123 -
correction: aown 123; I say again, down 123,
right 22 plus 21123 minus 03000 12313 3klgh 017
T 39, north set stars roll 068, pitch 037,

yaw 356, ullage none; other: high speed proce-
dure not required. Over.

Houston, this is Apollo 8. We missed & portion
of that maneuver PAD. Can you start with HP and

go down to boresight star? Over.

.Roger. I say again, HP plus 00185. Are you with

me?

Roger. We're with you.

h8587 603 48383 06 2027 250, and the boresight
star is earth’s center. Over.

Apollo 8, Houston. i):ld you copy?

Roger, Houstcn. This i & TLI plus 90 as fol-
lows: mims - the weight will be plus 63531

minus 16L plus 129 00h1 Th265 mimus OLLO2 minus

© 0001 plus 48387 178 169 359 plus 00185 48587 603

48383. We will have to get the gextant informe-
tion later; 123 minus 030.
Apollo 8, Houston. Over.

Bouston, did you copy?

-

!
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00 01 k1 21

00 01 41 32

00 01 k1 3B

00 01 h1 53

00 01 %2 3h

00 01 42 kb

00 01 &2 51

00 01 b3 02
00 01 k3 05
00 01 43 08

00 0L b3 11

00 01 k3 19

38

2 888

8

BERMUDA {EEV 2)
Apollo 8, Houston. We are 'picking you up now
over Bermuda. I 4id not copy your readback after
DBLTA—VC. Thaet wvas the last quantity - I re-
celved.
Roger, Houston. Could you give us the sextant
information egain, the sextant star informationt
'I'hat'ﬁ affirmative. The sextant star 06..
shaft 2027, trunnion 250. Over.
Roger. Starting out with the sextant star, 06
2007 250, earth’'s center down 123, right 22 plus
1123 minus 03000 12313 34494 017 L7 39; north
set, roll 068, pitch 097, yaw 356, no ullage.
Roger. Jim, on your sextent star, the shaft
should be 2027 - 2027. Over.
Roger. Copy 2027.
Apollo 8, Houston. Would you go to POO and
ACCEPT, please?! We want to send up the state
back zero.
We are in ACCEPT.
Roger. You are in ACCEPT.
Roger. Go shead, We are in POO and ACCEPT.
Thank you. I have your TLI pius h-hour PAD
vhen you are ready to copy and your TLI PAD elso.

Ready fo copY .

P
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() 00 01 43 21

00 01 43 &3
00 01 &3 U5

00 01 bk k7
00 01 k% 53

— . 00 01 hs 23

()m01h526

00 01 46 k7

cc

8

8

Tape 2
Page 10

Okay. TLI plus b hours, SPS/GLN. Weight is

still 63531 s printed; the pitch and yav mims

164 and plus 129. Are you vith me so far?

We are with you.

GETI 006 4T 27 79 minus 01594 plus 00000 plus
52885 178 155 000, not appliceble, plus 00192
52909. Are you with me? Apollo 8, Houston.
OYer.

This is Apollo 8. You're braking lock on S-~band,
snd egain, you got cut off just at HP.

Ckay. HP plus 00192 52909 627 5269h. Are you
with me? Over.

Roger.

Roger. Se;rta.nt star, 12 1037 211, earth center
dovm 063, right 23 plus 1068 minus 16500 12505
35061 026 42 57 north set stars, roll 068,
pitch 097, yaw 356, ullage none, high speed
procedure not required. Over.

Roger, Houston. TLI plus k. Weight rem;dns
the same, mirus 164 plus 129 006 47 27 79 minus
01594 plus all balls plus 52885 178 155 000 RA
plus 00192 52909 627 5269% 12 1037 211, earth
center down 063, right 213 plus 1068 mims

- 16500 12505 35061 026 k2 57, north set roll 068,

piteh 097, yaw 356, no ullage, high speed pro-

cedure not required.

r_.
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00 01 48 o7

00 01 48 16
00 01 b8 17

END OF TAPE

8

Tape 2
Page 11

Very good. That's all correct, and I have a
TLI PAD tor you vhenever you're ready to copy
1%,

Beady to copy.

Okay. Your computer PAD is in and verified.
You can go to BLOCK, and we're going to have

1LO0S here in sbout 45 seconds. I'1l start on the
TLI PAD enyway. Time bese 6P24136, roll 179,
pitch O4S, yaw 001, born time S plus 15, DELTA A\
prime 105 196 2ZI 35569, roll 357, pitch 091,'

yav 001l. Comments: TLI plus 10 minutes; ebort
attitﬁde 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.

]

P
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00 01 50 30
00 01 50 33

00 01 51 06

00 01 51 18

00 01 51 19

00 C1 51 29
00 01 51 35
00 01 53 09
00 01 53 12
00 01 53 13

Q0 01 53 20
00 01 53 30
00 01 53 32
00 01 5k 18

Qe

85888

85 8 §

P

APOLLO 8 AIR-TO~GROUND VOICE TRANSCRIPTION

CANARY (REV 2)
Apollo 8, Houston. Over.
Roger. Houston, Apollo B. Reading you loud
end clear. TLI plan 24136 179 04S 001 515
105196 35569 357 091 001; TLI plus 10, abort
~ttitude 199 on the pitch.

"Roger, Apollo 8. That is correct. We'd like

to double check one number on the TLI plus
90 minutes. When you can dig that out, let
me know. |

Roger. Go ahead.

Okay. It's - the sextant shaft angle should
be 202T7. Over.

Roger.- Sextant shaft is 2027.

Thank you, sir.

l'tpollo-B, Souston. Over.

Go shead, Houston.

Roger. 8~IVB looking good, both from a guid-
ance and a consumable viewpoint; it all looks
GO.

Roger. -

The DSE is all yours, Bill.

Thank you.

Apollo 8, Houston. We will have LOS in

1 minute; we'll pick you up sgain over Tanan-

arive at 02:09.




()

(GOSS HET 1)

00 01 S5h 28
00 01 54 30
00 01 54 33

00 01 5k k2

00 01 54 ks

00 01 55 02

00 02 09 49
00 02 09 55
00 02 09 57

00 02 10 02
00 02 14 o7
00 02 1k 11
00 02 1k 16

8

2 0 8

8

8

.. Page 2
Roger, Michael. Thank you.
Roger.
Very good, very good. M;'ything h. going

rather well.

How does it feel up there?

It looks Just about the same way
it 414 3 years ago.

Has Bill got time from pleying with his tape
recorder to look out the window?

Roger. We had one little incident here. Jim
Lovell inedvertently popped one liferaft, so
we've gdt one full May West with us bhere.
Roger. Under-i_:nnd. '

TANARARIVE (REV 2)

Apollo 8, Houston througi: Tanangrive. Over.
Roger. Nouston, this is Apollo 8.

Roger, Apollo 8. We don't have anything for
you; we are Jusf standing by. You're looking
gocd, _

Roger. Thank you.

Apollo 8, Houston.

Geuini 8 - correction: Apollo 8.

Roger. Cemini 8, Houston. We would like to
bring you up to date on the COMM situation
while we've got some quiet timerhere. We'll
be LOS Tananarive in another 2 minuteuy; we'll
be picking you up over Carnarvon et 2 hours

25 minutes and 22 seconds. LOS Carnarvon will
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00 02 15 O1

00 02 15 10
00 02 15 14

00_022602
00 02 26 06

00 02 26 08

00 02 26 13

00 02 26 15

00 02 26 16

00 02 26 20

00 02 26 28

00 02 27 20
00 02 2T 21

00 02 27 22

.00 02 2T 21
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00 02 31 26

298988
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" be 02:31:%55; then ve've got ARIA number 1

coming in about 02:37:30; end sfter that,
we vill have & head-off to Mercury to Havaii
4o Goldstone, and we should have continuous
COMM. Over. ’
Very go@. That's very good. Thank you.
Roger. |
Thought you were Geaini 7, not 8.
Roger. 7

CARNARVON (REV 2)
Apollo 8, Hoult‘.on. Over.
Go shead, Houston. Apollo.
Roger. Loud and clear. We'd like to take
your tape recorder for 2 minutes, please.
Can he have it, Bi11?

Go sheed.

Thank you. _

By the '\my, we read out the voice tape, and
the quality of the voice tape is good - from
the DEE.

Good.

Apollo 8, Houston.

Go sheed, Houston.

© Alright, Apollo 8. You are GO for TLI. Over.\/

Roger. We understand we are GO for TLI.

Apollo 8, Houston. Over.

. IIIIIIII—E
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00 02 31 38
END OF TAPE

Tape 3
Page b

Go shead, Houston. Apollo 8,
Roger. We will have 108 in about 30 seconds,
and we'll pick you up aver ARIA 1 at 02:37:30.

Roger.

| i
| TEREAERE
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APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION

(GoSS HET 1) : Tape 4
. : Page 1

ARIA 1 (REV 2)

0002 38 212 CDR Houston, this 1s Apollo 8. How do you read?

00 02 38 2k cc Apollo 8, Houston. Over.

00 02 38 29 CDR Houston, Apollo 8. I hear you garbled but fairly
clear.

00 02 38 33 cc Roger. Apollo 8, Houston. We're transmitting

through ARIA 1, and you are also garbled.

MERCURY (REV 2)

00 02 45 12 cc Apollo 8, Houston. Over.
00 02 b5 15 CDR . Go ahead, Houston. Apollo 8.
00 02 45 17 cc Good; you're loud and clear through the Mercury,

and you're fooking good down here. Everything
locks good.

00 02 L5 23 CDR Roger. Understand. Our 0, flov 1s a little
bit higher than I thought, but Bill says that
it's Jjust about what he expected. A

00 02 45 31 cc Roger. Understand.

00 02 45 36 cC Your He flow looks good down here.

00 02 k5 k43 CDR Thank you.

00 02 L9 28 cC Apollo 8, Houston. You're looking good.

00 02 kg 31 CDR _  Roger.

00 02 50 13 cc Apollo 8, coming up on 20 seconds to ignition.
Mark 1t, and you're looking very good.

00 02 50 20 CDR  Roger. . MZ:SO*'Q/‘W‘

00 02 50 Lo (o013 IGNITION, -

00 02 50 k1 cc Roger. IGNITIOR.

!
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Apollo 8, Houston. You're looking good.
Apollo 8, Houston. Trajectory and guidance
look good. Over.

HAWAII (REV 2)

~ Roger. Apollo 8, looks good here.

Apollo 8, Houston. We're predicting cut-off,
02:55:58, and it looks exactly nominal here.
Roger. )
Apollo 8, Houston. That predicted cut-off,
02:55:52, 52, and that's exactly as it should
be.
02:55:52.
Apollo 8, Houston. fau are looking good here,
right down the center line.
Roger. Apollo 8.
Apollo 8, Houston. You are looking good, right
down the old center line.
Roger. Apollo 8.
Okay. We got SECO right on the money.

S

Understand; SECO. BN

Apollo 8, Houston. Looks like a good cut-off.

Roger.

Everything is looking real good down here.
CALIFORNIA (REV 2)
Apollo 8, Houston.

Go ahead, Houston, Apollo 8.

—
t
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00 03 00 35
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2 8 g 8

2884

cc

Tape b
Puge 3

Your cut-off looked very good down here. We
bave & whole room full of people that esy you
;look good. e

Roger. Thank you. The only situation we have
here is the 02 flow is high, 02 flow 1is a bit
high.

Roger. Understand; O

2
We'll get to first status report here shortly.

flow high.

Roger.
Apollo 8, Houston. Your booster configured nor-

mally, and we're not concerned with'the 0, high

2
flow. - We think it's normal.

Okay.

Houston, Apollo 8.

Go aheed, Apollo 8.

Roger. The DELTA-TIG looked like it was right
on. Burn timé appeared to us to be about 2 sec-
onds longer, 511. VGX was reading 95485 when we
got it. The attitude was nominal. 'VI was reading
35452 at cut-off, BE-dot 04552, and H is O01791.
DELTA-V, on tile EMS was minus 20.6.

Roger. ‘He copy that, Ji.ﬁ, and I've got some
times here ror. you. ‘

Roger. Go ahead.

Booster begins maneuver to SEP attitude st

03:10:55. Takes S minutes, so it arrives at

1

——
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00 03 01 06 o
00 03 01 10 cc
00 03 03 08 P
00 03 03 10 cc
00 03 03 12 MP
00 03 03 15 cc
00 03 03 17 IMP
00 03 03 29 cc
00 03 03 31 IMP
END OF TAPE

Tape b
Page 4

| 03:15:55, and SEP time, 03:20:55. Your SEP

attitude, the gimbal angles on the PAD remsin
got.

Roger. I have those times. The SEP time will
be 03:20:55. '

Right.

Houston, Apollo 8. Over.

Apollo 8, Houston. Go ashead.

Roger. Going to start charging battery B.

Okﬁ. Battery B.

Apd would you keep-a special eye on the purge
tenk and cryo O, tank 1 DELTA-V for us since
our flowmeter is pegged out, we got no werning
on 02 high flo?.

Roger, Bill. ‘He'lli do that for you.

Thank you.
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NOTE

Subsequent to TLI, there is ccatinuous acquisition
among Goldstone (GDS), Madrid (MAD), and Honeysuckle
(HsK).

Tape 4
Page S
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Page 1

Okay. Maneuvers started to separation attitude.
Roger, Apollo 8.
Houston, Apollo 8. How do you read?

Yes, reading you loud and clear, Frank. Under-

stand you've started the maneuver to SEP attitude.

Roger.

Are you reading us elright?

Loud and clear.

Thank you.

Apollo 8, Houston. .

Go ehead, Houston. Apollo 8.

Okay. Caming up on 3. hours and 15 minutes as.
per flight plan; we have yonAGO.
Roger. GO. '
You got any reading on that 02 flow?
8t€nd by one.

Apollo 8, Houston.

Go shead.

We're reading ebout the same &s we were before

on that oxygen flow. The reason it's that high .

is due to the cebin ges changeover. According
to Apollo 7, if your data repeats theirs, you
can expect it to be high for another few hours.
Roger. Thank you.

Apollo 8, Houston.

Go ahead.

1

.

}



O

—_—

\GOSS NET 1)

00 03 15 L8

00 03 15 57
00 03 20 25
00 03 20 27

00 03 20 28

03 20 33
03 21 55
03 21 58
03 22 12
03 22 16A
03 22 52
03 22 53
03 23 01

03 23 16

8 8 8 8 8 8 8 8 8 8

03 23 26

8

03 23 29
00 03 23 31

00 03 23 34
00 03 28 23

00 03 28 25

CDR
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You can expect that the S-IVB will be 10 degrees

off in pitch at SEP attitude; however, that is
GO. There is no problem involved. A
Roger.

Apollo 8, Houston.

Go ahead, Houston.

Roger. We have you about 30 seconds prior to

- separation, and everything's looking good.

Roger.

What a viewl

Looks pretty good, huh? -

We've SEP'd Houston. We gof the IVB, right?
Roger, Apoll_o 8. '
Houston, dc you read Apollo 8?2

Go shead, Apollo .

Apollo 8, Houston. Over.

Apollo 8, this is Houston. Over. '

This is Apollo 8 on VHF and S-band. How do
you reead?

Hear loud and clear, Bill. How me?

Read you loud and ciear. We have SEP‘and
locking good.

Roger. Looking good here.

Houston, Apollo 8. .How do you read?

Read you loud and cleauj, Frank. How us?

1' asusEaaw
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Roger. Loud and clear. We are taking pictures
of the S-IVB; the postseparation sequence is com-
pleted, and we seem to have & high gain.

Okay; fine.

Apollo 8, Houston.

Go ahead, Houston. Apollo 8.

Roger. 1Is Bill ready for his VHF test? We
can configure any time he is.

Okay. Stand by.

Apollo 8, Houston.

Go ahead, Houston. Apollo 8.

Roger. We would like to ask whether you did
a VERB 66 ERTER to traﬁsfer the state vector
fram CSM to IM slot. We didn't copy that down
here. ‘
We did not.

Okay.

Do you want us to do that now?

At your convenience.

Roger.

We see the earth now, almost as a disk.

Good show. Get a picture of it.

We ere.

Tell Conrad he lost his record.
We have a beaﬁtiful view of Floride now. We

can see the Cape, Just the point.

e
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Roger.

And at the same time, we can see Africa. Wést
Africas 1is ﬁeautiful. I can also see Gibraltar
at the same time I'm looking at Florida.

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

The center window.

Roger.

Are your windows clear so far?

Apollo 8, Houston.

Go ahead, Houston.

How about your VHF check? We would like to get
that done before you get too much further éway.
Okay .

We are listening on VHF now for Simplex.

Apollo 8, Houston. Say ﬁgain.

We are listening for VHF elfa Simplex.

Okay, good. fhank you. VHF alfa Simplex, 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.

Roger. Well, Mike, I can see the entire earth
now out of the center window. I can see Florids,
Cuba,ACentral America, the whole northern half
of Central Ameriqg, in fact, all the way down

through Argentina and down through Chile.

e
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They picked a good day for it.

Stand by. We are going through the separation

maneuver checklist here.
Roger. Standing by.

Houston, this is Apollo 8. We've lost sight

_ of the 5-IVB here. The separation maneuver

may be delayed slightly, or else we will go
shead and make it without having her in sight.
Roger. Understend, Frank.

Houston, Apollo 8. _

Apollo 8, Houston. Go ahead.

When does the S-IVB do their blowdown maneu#er?
Stand by one. ' . ‘
Apollo 8, Houston.

Go on.

Your blbwdown will be 1 hour from now, a little
more that 1 hour from now.

Roger. We have the S-IVB in sight again wow.
We have done the separation maneuver.

Good show. Thank you.

Apollo 8, Houston.

Go shead, Houston.

We would like to taske control of the DSE for a
vhile, Bill.

Go shead.

Thank you.

N
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Apollo 8, Houston. We would like to get an
approximate GET of your SEP maneuver to use for
our ephemeris tracking data.

Roger. It was 3 hours 40 minutes zero seconds.
Good, 03:40 and & foot and & half - feet per sec-
ond. Right? |

Roger. About that -~

Okay.

-~ We have the - Mike, we have the exact

callout here for you end & burn status report.
Alright. '
Alright, DELTA-V, minus QOOlZ!., DELTA VY plus

X

0002, DELTA-V, minus 0002, roll O, pitch 180,

2
yaw 0. Over.
Roger, Aﬁollo 8.

Apollo 8, Houston.

Go ahead, Houston. Apollc 8.

Roger. At your convenience, would you please
go POO a.ndrACCEPT'l We're going to update to
your W matrix. And also when you get a chénce,

we would like to know about the SLA panels. Did

they all depart? And do you have any ccmments

about the SLA?
They all departed, and they worked firne.
Oksy. Thank you.

We are in P00 end ACCEPT.

[
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Thank you.

Houston, Apollo 8. Will you give us the
information when you want us to stop the vent-
ing and so on?

Apollo 8, Houston. Roger.

Apollo 8, Houston.

Go ahead, Houston.

Roger. Wrat is the venting infc;mation are
you inquiring ebout: the 02 flow high out.
th?ough the waste tank or waste compartment, or
are you talking sbout your evaporator?
Evaporator. We are configuring now to stop
boil:ln-g.

Okay.

We concur in that.

Apollo 8, Houston. You can go back to BLOCK.
We have gotten in the load to the W matrix
update. -

Roger.

Houston, Apollo 8. The back pressure valve is
closed, and the water flow is OFF.

Back préssure vaive clcsed, and vater flow OFF.
Thank you.

Houston, Apollo 8 here.

Apollo 8, Houston. Go aheed.

..._,4_1
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Roger. It looks like I might have to do a couple
more small maneuvers to stay away from the front

of this S5-IVB, the way we are ending up now. Do

you vant me to do these with our PUT if we have to

do them?

Stand by one, Frank. _

That's affirmative, Frank, on this PLT.

Okay. And give me the time again when it sterts

to damp, please.

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

Frank.
Roger.

Apclloe 8, Houston.

Go ahead.

I'd like to give you some idea sbout your tra-
Jectory. It looks like a midcourse correction
pumber 1, projected out to TLI plus 6 hours,
would be only 7 feet per second. 8o, of course,

any further maneuvers you do would edd to that,

~which is probatly good.

I Just want to stey from away from in front of

‘this thing.

Roger. We concur. Looks like it is chasing

you, huh?

" Yes.

OMNI D.
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Boy, it's starting to vent now, blowing down.
Apollo 8, Houston. Say again. ’

The S-IVB is really venting.

Roger. - Understand; that 1s supposedly & non-~
propulsive vent. The big blowdown maneuver, it
starts maneuvering to blowdown attitude at

04 :4%:55, and the vent occurs at 05:07:55.
05:07:55.

Roger.

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

Roger. Get some pictures of it.

Ve are.

Say sgain that big vent time, so I can write it
down plcase, Houston.

Roger. Big vent time 05:07:55, cnd it will
maneuvering to vent attitude beginning at
Qlzhh:s5. B111 has got the tape recorder back.
Thank you.  Roger.

We're receiving VHF music now, Houston. Thenk
you.

Yes, you took the words right out of my mouth,
Frank, and we would like to know also how far
avay from the S-IVB you are now.

I guess we &re between 500 to 1000 feet.

ey

akatiil
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8

CDR

CDR

Houston, Apollo 8.
Apollo 8, Houston.
Roger. I believe we are going to have to vent
or thrust away from this thing; we seem to be
getting closer.

Roger. Understand, Frank; go ahead whenever -
Just give us some idea of when you did it and
how much.

Roger.

Apollo 8, Houston. Could you stand by one?
We are working on something here.

Okay.

Apollo 8, Houston.

Apollo 8, this is Houston. Over.
Apollo 8, this is Houston. Over.
You are loud and clear, Mike. Go ahead.

Okay, Frank. On your additional separation ’
maneuver, we recommend that you make a radiah//
burn, poiat your plus X-axis toward the earth,
and thrust minus X for 3 feet per second. Over.
I don't went to do that; I'11l lose sight of the

S-IVB.

Tape S
Page 10
. ~
Roger. = .
R
Herd Alpert seems pretty good. T i
' )
Roger. K/f}Q/A/17 K
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Okay. The reason we want a radial burn is to
increase your 'nidc'ourue correction 80 we can
use the SPS. Stand by on it.

Apollo 8, Houston.

Go ahead.

How close to & radial burn can you get vifjhout

losing site of the S~-IVB, Frank?

. Well, I don't know because I can't see the

earth now, Mike,
Okay.
We can fitch down some. Jim has the earth in

the optics so we could pitch some and get

. pretty close to one, I guess.

Apollo 8, Houston.

Go ahead, Houston. Apollo 8.

We can give you a pitch gimbal angle on redisl )
direction if that would be & help. It's

181 degrees; pitch gimbal angle would be
exactly radial st U hours and 10 minutes. I
don't know vhether that solves your visibility
problem or not.

1811

‘That's affirmative.

Well, then zero would be just es good, wouldn't

it?

i III:“—Il—l
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Fraank, if you use zero, then meke the SEP if

" possible in the plus X thrusters. That's the

direction of the burn we'd like.

'Heu; can't do that.. I'll thrust right square '

into that S-IVB,

!eﬁ;‘ okay. Understand.

What will he maneuver to as far as the gimbal
angle far_hil blowdown?

Apollo 8, Houston. .At blowdown, that S-IVB

~ ‘should be oriented to perform a retrograde

blowdown along the local borizontal.
Oksy. ‘

Is it still chesingr Does it look like it is
closing on you, Frank?

It is about the same. The troudble is it is
point‘ed at us pretty well.

Roger. Understand.

Frank, vhat ve wvant to do is get a radial

upvard burn; and as long &8 you can through the

—_—
optice or some other means ocut the window figure

out v‘hez_'e the earth is, then use the appropriaste
thrusters to t&ust upward, radially upward for
3 feet per second. That 1s vhat wve are looking
for for trejectory reasons.

Okay . ﬁderstmd. I Just - ss I say, ‘I Just
can't very well do that now. I don't want to

lose sight of this S-IVB.

1
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Roger-.. We concur with that. I Just thought
perhaps Jim, through his optics, or you coul&
get some feel for vhere the earth is. That's
what we vant to do, is radially upward.

Okay. As soon as we find the earth, we will
do 1t..
Thank you.
Houston. The venting on the S-IVB is terminated.
Roger. Thank you. '
Apollo 8, Houston.

Go shead, Houston. Apollo 8,
Roger. Frank, do you think you are going to
be able to do this bwn redially? We would
like to add to ite magnitude if you sfe going
to make it in aome other direction. Over.
No, I am not even sure we are going to do it
yet, Mike., If I can get ~ ve seem to be

drifting away from this thing & little bit,

.although it is still pointing at us quite

éloser than I'd like.
Roger. Understand.
Apollo 8, Houston. We would like you to do

some edditional maneuver; it is just a gquestion
of how much and in which direction.

Okay .
roll's about 190 end pitch is eoout 320 and

Right now, our gimbal angles are about -




-

e [acioh

(coss HET 1)

00 Ok 1k 51
00 Ok 17 06
00 Ok 17 09

00 Ok 17 11

00 Ob 17 27

00 O 1T M1

00 Ok 17 ks

00 ok 18 3h

3888

CDR

Tape 5
Page 14

yaw is sbout 340. We could ceriainly do it
in this position. That would be alright.
B_tand. by. We will check those.

Apollo 8, Houston.

Go ahead, Houstca. Apollo 8.

Roger, Frank. You could help us out if you
would explain vhere you are relative to the
booster. In other words, with respect to the
earth and the radius back there, -are you ebove
or below or one side, or where exactly is the
booster :relative to you?

Well, it's as I saia before. We can't defin-
1te1y.f1nd the earth. I think we are in front
gnd & little dit ubove - & 1little bit ebove
the -‘ almost in front of the - direetly in
the ‘t‘ront of the booster.

Roger. Understand; almost directly in front
of the booster.

 Perhaps e little bit horizontally displaced

tc'wu_'ds the - let's see - Houston, to help
you, we are looking right directly above the
8-IVB vith the sun - it's on the right side of
the 5-IVB and on our - coming in our left num-
ber 1 window.

Ok.a;y. Understand; the sun 18 on the right side

of the S~IVB and coming in your number 1 vindov.

T
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And are you - vhen you give us those angles, that
means that your plus X-axis is pointed st 1t vith
those sngles. Is that affirms

Roger.

Okay.

The earth is in our plus’ Y, plus Z-direction

. now, Mike.

Thank you. Earth is_plus Y, plus Z.

Right, and & little minus X.

Okay . _

Houston, for mtowmai::lon'. I am looking through
the iccuming telescope now, and I see millions
of stars; most of them ~ the venting from the
8-IVB.

Right. Are you having eny trouble telling which
are the stars end which ere the S-IVB pairticlea?
Definitely; we ere in sunlight, and it looks
like they are all 5-IVB, but we don't know. I
an going to attempt & P52 realign at this time
and see vhat I can do.

tindersta.nd you.

Kike, anything more on this separation msneuver
ym.x're ont

We are working on it, Frank. We are trying to

compute vhat radially outward will be in close

terms. Now, you still have the earth - as I

l
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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?
That's right. Quite & bit to our rear and down

belovw us., Off to the right.

Okay. Well, we - of course, in thet attitude,

you want to burn some upward and some to the
lefrt, and we are trying to be more precise than

that. Frank, is it still about the same dis-

tance awvay?! Are you opening or closing?

It sure is staying close to us.

Understand.

Mike, can you Jusf tell us which way the S-IVB
pitches and bhow far it will pitch to the sling
shot maneuver sttitudet

Roger. Stand by. -

Frank, the S-IVB is within 10 degrees of its
final attitude at this time.

Okay. Thank you.

Houston, are you ready to copy the IMU align
information? ‘

Go ahead.

Alright. Star ID is 03, and star 36, star angle
difference 0.01, torquing angle X minus 0003k,
Y minus 0027, Z plus 00100. Over.

Okay. Thank you for Y; I jJust got four digits

here: 0027.

|
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Roger. 'I'hrée zeros: 00027.

Thank you.

Houston, we are going to have to hold up on the
ciglunar pavigation until after this next little.
maneuver.
Roger, Jim. We understand.

Apollo 8, Houston.

Can you give us an updated readout of your

gimbal angles.
toward the booster, please?

When your plus X-axis is pointed
Roger. Stand by,
Apollo 8, Houston.
Go a.head, Houston.

Could you give us those gimdbal angles, Frank,

when you ha.ve. a chance?

I'm getting the COAS right on it now so it will

be accurate.

Thank you. - .

Okay. With the COAS right on the S-IVB, the

‘roll reads 105, the pitch is 275, and the yaw

is edout 325.
Roger. Copy roll 105, pitch 275, and yaw 325.
Roger. That should be 115 for the roll.

Thank you. 115 r§11. .

Houston, Apollo 8. Over,

cd R

!
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Apollo 8, Houston. Go shead.

Roger. If it will help you any, N:ike. the

" earth 1s plus Y ebout kS degrees in & minus X. .

I can see it out my side window, and it's &
beautiful view with numerous cloud vortex.
Roger, Bill. Thank you. Understand; plus X
k5 degrees halfway detween plus Y and plus Z
and slightly minus X.

Negative. It's 45 degrees in the plus Y, in
the XY plane towards minus X. Over.

. Roger. Understand in the XY plane, toward

X 45 degreas.

Forty-five degrees from plus Y to minus X,
Roger. Thank you. d

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

I can still see the Cepe and isthmus of Central

‘America.

Roger. Understand. l"rt;.nk s vhat ve want on
this burn 1s 8 fee.t per second now, 8 feet per
second. We wvant it radiany upward, and we
want you to use vhatever thrusters are required
to burn redially upward at 8 feet per second.
Why do you vant to use - do go much, Mike?
Becauge of the separation distance we would
1ike to achieve between now snd the time of

8-IVB blowdown.

-
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Okay.
Hm.doycumtmtogolheadnﬁdtryto

do this, or are you going to give me some gimdal
angles?

Apollo 8, Houston. Go ahead and do it without
gimbal angles, if you can do that. Over,

Okay. I don't understend why you vant 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.

Well, we would like the radial upward for tra-.

Jectory reasons, and the magnitude we'd like *

because of the 'nep;.rstion distance which we're
pre-d:lcting you vill have at S-IVB blowdown.
Oksy. .

VHF sounds good.

Roger. On the VHF.

OMNI B.

Understand; OMNI B Beker.

Apollo 8, Bouston.

Go ahead, Houston. Apollo 8.‘

Roger. About 12 minutes before your big
blowdown, there is & small continuous vent
which opens at & GET of O4:55:55. You may
notice that on the booster, 12~ or 15-pound
thrust.

.
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Okay.
And, Apollo 8, could you give us your burn

i{nformation vhenever you have it?

* Roger. We are maneuvering to the attitude now.

Okay.

Okay, Houston. I understand you want 8 teet
per second durn, is that right? ‘
Right. Eight feet per second, radially upward.
Vell, we are as close t‘c; b;eing radially upwvard

a8 ve can.determine.

Roger.

vt v e e
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Apollo 8, Houston. Are you going to use PUT to
monitor the burnt

Yes, Jim, that's Roger. We are putting it in
right nov. )

m you,

Maneuvering now.

Thank you.

Houston, we made the durn at 7.7 plus X plus
00001 Y, snd Z's are all zeros. Gimbal angles,
roli 180, pitch 310, and yaw 020.

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

Did you get that information, Houston?
Apollo-B, Houston. How are you resding?

Read you loud and clear. Did you get the in-
formation?

That's nfrimative‘. I say again, we copied
plus X 7.7, ope~-tenth in Y, no Z; roll, pitch,
cnd'yav. 180, 310, and 020.

Roger. The burn was msde at ~ initiated at
Oli:hs,

Roger. Copy Ol:k5 —-

Okay. Do you vant us to traasfer that to the
Cs -~ to- the LM stete vector or Just leave it
alone? You —

Affirmative, Prank. We would like you to trans-

fer from the CSM to the LM state vector.

.
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00 Ok T U3 CDR Roger.

00 ol S50 35 ' cc Apollc; 8, Houston.

00 Ok 50 35 CDR ’ Go shesd, Eriston. Apollo 8.

00 Ok 50 37 cC Hov is that booster locking now? Is it drifting
avay rapi..dly, or how does it look?

00 Ob 50 41 CDR Bill is the only one that can see it. Just a
minute.

00 04 50 k5 P We're 90 degrees from its X-axis, and we must

‘ be out 1000 feet and moving out.

00 Ok 50 53 cc Roger. Understand; 90 degrees from its X-axis
and sbout 1000 feet and separating.

00 Ok 50 59 . 1MP Plus or minus a couple of thousand.

00 Ok 51 03 cc Understand.

00 Oh 51 S8 CDR Houston, this 18. Apollo 8. I think we've got

clearance now; we got a little behind on our

P23's, but I suggest we go ahead and start those

now.
00 ok 52 06 . cc Roger. Stand by.
00 0% 52 38 . COR  We're wel® clear of the S-IVB now, Houston.
00 Ok 52 ko oec Roger, Bill. Thank you, and at your convenience,

could you g:h.re us the PRD reading? 4nd as far

as the P23 goes, that's just fine to get started
with it. It looks like your first star, which

is rumber 1%, should be good until about 05:15 GET.
Over.

00 ok 53 02 MP Roger. We'll stert P23.
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Houston, Apollo 8 with a PRD reading.

Go ahead.

Roger. At k& hours U minutes, Comrander is 0,
CMP 0.64, LMP 0.02.

Got that, Copy left to right: O, 0.64, and
0.02 at 4 hours and 4 minutes. Thank you.
Roger. At 04:53, it was 0.01, 0.64, 0.03, and

pegligible on the survey meter.

Roger. Thank you.

I have a beaut‘iful view of the é—IVB and the
earth hére on ome. I'li try and get a pictﬁre
for you.

Hope 80.

Ai:ollo 8, Houston. We 'fe got you ebout a minute
evay from the continuous vent open and 1l minutes

away from the big dump, and we would like an es-

~ timate on your distance now if you can give it.

Stand by. Our distance is about 3000 feet we

would éstimate N

- Thank you.

And wve can see the vent.

We can see the vent.

!
|
. Apollo 8, Houston. Say again. ' . '

Roger. Thank you.
Houston, Apollo 8.

Go ahead, Jim.

!
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Boy, it's x"eally hard to describe what this earth
looks like. I'm locking out my center window,
which is & round window, and the window is bigger
than the earth is right now. I can clearly see
the terminator. I can see most of South Americs,
all the way up to Central America, Yucatan, and
the peninsula of Florida. There is a big swirl-
ing motion Jjust off the east coast, and f.hen go~
ing on over toward the east, I can still see West
Africe, which has a few clouds right now. We can

see all the way down to Cape Horn in South America.

Good grief, that must be quite

Yes. Tell the people in Tierra Del Fuego to puﬁ
on the:lrr raincoats; locks like a storm is out
there.

Rogef. Will do. Do you care to give them a
2h-hour forecast?

Probebly ‘as good as any other. -

Houston, Apollo 8.

Apollo 8, Houston. Go ahead.

Roger. You might be interested to know the cen-
ter window is pretty well fogged up, but the
other four seem to be in pretty good shape.

Gled to hear you've got four out of five, and »

your big dump will be coming up in 2 minutes or

‘80.
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Roger. We're standing by.’
The 5-IVB has started dump,
Houston, Apollo 8.
Go shead, Apollo 8. °

Roger. Mike, did you say star 1h was good till
about 05:30 or something?

Yes. Stand by while I giv.e you that time again.
Star number 1l should be good for sbout another
8 minutes, Jim - 7 minutes.

Okay. HNow be advised, the optics calibration

is very difficult to do because o-f all the other

little stars floating around here. I'm going

to ..., bypass it and do it at the end of this.

Roger, Apollo 8. Understand.

You should have the LOX dump now, Apollo 8.
Houston, tkis is 8. I'm looking through the
scanning telescope and that LOX dump and just
blanked ocut completely the entire scanning tele-~
scope.

Understand.

It's & fantastic sight, Bill. Looks like the
8-IVB, a small attitude excursion while it's
dumping. -

Roger. Understand.

Apollo 8, Houston.

Go ahead, Houston. Apollo 8.

po—
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Roger. I've got a flight plan update for Bill

if he's ready to ‘copy.

Stand by.

Stand by.

Ready to copy.

Okay. We are about 05:;,10 GET where we will re~
cord the BLOCK data TLI plus four and TLI

plus 11. The TLI plus four PAD that we gave you
before is perfectly all right. We will not~ re-
quire that one, and we will have the TLI plus 11
hour PAD for you shortly, then at 05:45 or 6 hoﬁrs
on that high-gain antenna checkout. Roger.
8tending by.

We are on OMRI D, and we heard -~ we lost you af-
ter - TLI plus four vas okay.

Okay. The TLI plus 4 hour PAD is okay. We will
have the TLI plus 11 hour PAD for you shortly, and
at 05:50, for your high-gain antenna checkout, we
would like you to leave that switch in WIDE BEAM
with reference to our conversation the other day;
leave it in WiDE.

Roger. Don't want to zap your receivers.

Ho, it has to do with some loss of tracking date,
80 1t is better to leave it WIDE.

Okz;.y.

Houston, Apollo 8. Are you recording vhat we are

getting out of 23?

J—

(




C

)

(GoSs NET 1)

00 05 16 4k

00 05 17 27

.00 05 17 32

00 05 17 34

00 05 17 ko
00 05 22 18

00 05 22 23
00 05 22 25

00 05 22 32

00 05 22 34

00 05 22 37
00 05 23 46
00 05 23 k9
00 05 23 50

00 05 2k 11

cc

cc

cc

cc

CDR

CDR

Tape 6
Page T

Stand by one, Jim; I'11l check.

That is affirmative, Jim; we are copying your
Pa3.

Pretty big numbers there.

Wéll, we think that is because you bypassed the
trunnion check.

Roger.

Houston, we are getting some really big numbers
in DELTA-R and DELTA-V.

Roger. Understand, Jim.

Do you want us to proceed with this, ér should .
we just leave them alone?

Apollo 8, say again.

Do you want us to accept these, or should we
leave tﬁem alone?

Stand by.

Apollo ‘8, Houston.

Go shead, Houston.

Roger. We do hot wish yéu to accept those marks.
This is due to the fact t.at in bypassing the
trunnion bias check, you still have big rumbers
Ieft in those registers, so you go shead when -
after you do the trumnion bias check. Those num-
bera will become small later, but do not accept

them right now.

Understand, Houston.

_—
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We have a TLI plus 11 hour update for you when
you are ready to copy.

Stand by.

Roger. Ready to copy TLI plus 11.

Roger, Bill, TLI plus 11, and this assumes no
midcourse correction number 1: 1it's an SPS/GN;
63330 minus 163 i:lus 129. Are you with me so far?
Roger.

Oksy. 013 56 L4759 minus 00489 plus 00000 plus
k7250 177 14k 000, not applicable, plus 00197
47253 554 47050 12 1278 256 023, up 265, left 18.
Are you with me so far? ‘

Roger.

Okay. Plus 1197 minus 16500 12681 35608 050 Ls
53, GDC align north set stars, roll 068,

Y ltch 097, yaw 356, ullage none; other: one,
fast return, P37, DELTA-V equals T900 for

Indian Ocean; number 2, high-speed procedure

not required; number 3, assumes no midcourse
corrections number 1. Over.

Roger. TLI plus 11, SPS/G&N 63330 minus 163

plus 129 013 56 4759 minus 00L8Y plus 0000

plus 47250. You copy so far?
Yes, I'm with you so far.

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

——
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Roll 177 1k 00 KA plus 00197 47253 554 47050
12 1278 26, correction 256 023, up 265, left
18. Copy so far?

Yes, I'm with you so tﬁr. Bill; go ahead.
Plus 1197, minus 16500 12681 35608 0506, cor-
rection 050 L6 53 north set 068 097 356, zero
ullage. Note one: fast return, P37, DELTA-V
T900 Indian Ocean; two, high-speed procedure
not required; three, PAD assumes no MCC 1.
Over.

That's &1l correct, Bill.

Roger.

Houston, Apollo 8.

Go ahead, Apollo 8.

Roger, Mike. I'd like to give some corments
on P23 data. The auto maneuver was quite
accurate. Looks like we got come substellar
point in the maneuver; auto optics put Canopus
strulght where it should be; minimum impulse

control worked as advertised. At the altitudes

‘at vhich I started to do the sightings, they

have a definite hazy band line. The filter
glives the éa.rth 8 glow, sort of an orangey
glow. It's very indefinite of where to put the
star, but there does seem to be a solid line

vhere vou might expect the horizon to be that

i LB
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appears through the haze where we expect the
atmosphere t¢ be. I followed the procedure
which we had done up at MIT, about two lines
atop the haze layer a definite line for these
siéht:lngs. In regards to the optics calibra-
tion, it was very difficult tc find a star in
the landmark line of sight ip the venting of
t;he S-IVB.

Roger, Apollo 8. We cbpied' that, and we'd
like for you to do that trunnion check, that
caliﬁrs.tion, prior to your next set of sight-
ings.

Roger. Will do. Cenopus jJust disappeared

.from view, and maybe when we get a little

time here, I'1l1 try to get a calibration the
first time. . '

Roger. Understand.

And, Houston, Vve've rewound the tape; you can

dump it et your convenience.

Roger, Bill. Thank you. Are you still pickinmg

up anything on the VHF?

Are you playing anything?
Affirmative.

No, I'm not picking enything up.
Roger. Thank you.

What 's our altitude now?

Yo

b
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Vell, you're sbout 22 000 miles.

Okay.

Give or take a thousand feet. )

1'11 go shead end turn VHF-A off and high gain.
Roger, Bill. Thank you. A
It wvas some pretty nice music while it lasted.
Yes, I bet so.

Apollo 8, Houston.

Go shead, Houston.

We're going to have to wait until we get the
high-gain antenna locked on agein to dump the'
tape. . » '
Okay. And you are about ready for us to go to
the PTC attitude?

' Stand by ome.

Okay.

Apollo B, Houston.

Go ehead.

He'd like to hold off on the PIC and get some
more P23 information. We’ll have some more
details of that for you shortly.

Alright.

Mike, what I'm doing now, I'm going over to
the star Sirius ...

Apollo 8, Houston. You faded out completely,

Jim. T heard Frank, but it faded when you began

-~ talking. Ssay again.

_—
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Roger. I have svitched‘to Sirius, the second
star in the first set, to see if I can't get
an optics calibration on it, at least.

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

Apollo 8, ‘Houston.

Go shead.

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

do the calibration and then use star nurber 15
and take three sets, followed by star number 16,
twvo sets. Over.
Roger, Houston. That's what we're trying to

do. I'm trying to get 15 for an optics CAL.

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 in P23 to get
the gtar. We have that now; we're trying to
maneuver the spacecraft to bring the trunnion to
Zero 80 we can get the landmark line of sight.
Roger. Understand. And I also have your PTC
attitude, vhich is different than you have. I1'1]
give that to you whenever you get a free moment.
Ready to copy.

Alright. PTC attitude will be pitch 2142;> yav is

020, Over.

Pitch 242, yaw 020. Copy.

!
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Ve:y good; thank you.
Houston, Apollo 8. Over.
Apollo 8, Houston. Go shead.

r_291 =

Roger. We'll hold up on the i

high-galn check
wntil wve get out o7 P23.

Roger, Bill. Thank you.

You may have to delay your lunch a little bit.
Are you hungry? ' . )
No.

First time I ever heard you say that.

Apollo 8, Houston.

Go shead, Rouston. Apollo 8

Roger. It looks to us like the S-IVB is behav-
ing completely normally in regard to all the
blowdowns and other sequential events thet take
place. It looks good.

Reger. How far away is it from us now?

We vere going to ask you.

(Lavghter) Okay.

Hﬁy miles.

Roger. Copy.

Let's make that 80 kilometers, eince there are
some international aspects to this flight.
Roger.

Ckay, Houston. We did an optics calibraticn;

we get zeros &ll the time.

e
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Roger. Underastand; optics calibration and zeros
all the time. Good. .

It takes a lot longer to do it, though. I had
to go to a star like Sirius to finally see it.
Roger. Understand. We are real glad you got
that so we can get yahorizon calibration to put
in the computer.

Looks like the number 5 window is starting to
fog up, Houston.

Roger, Houston. Understand it's the number S
that 18 fogging up.

Houston, P23 coming through with Sirius.

Roger. Thank you.

A little better, these numbers are a little bet-
ter.

We would expect so.

Houston, how do you read? Apolle 8.

Apollo 8, Boﬁston. Go ghead.

Roger. Have you been getting the downlink on
the P237

That is affirmative.

Okay. Now how much longer do you want us to
hold off going to PTC?

Stand by one, Frank,

éouston, Apollo 8.

Apollo 8, Houston.
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Apollo 8, this is Houston. Over.

Roger. Are you recording all of the data from
23, or do you want some read down to you?

Stand by, Jim. We think we are getting it all.
We sre confirming now. That is umtivé, Jim.
We are getting all that is coming down. How is
it going?

It*s wvorking very nicely. I finished - one set
was Birius, three stars, and one set with Pro-
cyon, or two sightings; three sightings with
8irius and two with Procyon.

Okay, Houston. This ies Apollo 8. We are ready
to go to the PTC attitude. )

Roger, Frank. Understand. And we understand
you've completed all sets, three on one and two
on snother in P23. 1Is that right?

That's affirmative. But we’ve finished the fiver .
sightings, three on 15 and two on 16.

Apollo 8, Houston.

Go ahead, Houston. Apollo 8.

Roger, Frank What we are doing dowr here is
this. We'd really like the horizon calibration.
We would like a totsl of 15 marks; you know,
three sets oﬁ one star, two on the other. On
the other hand, we are balancing that with the

need to go to PIC, and we are not losing sight

2
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of the fact that you vant to go to PIC right

sday. So if you will bear with us another couple

of minutes, ve are trying to decide whether to
ask you to go back and do some more of P23 or
vhether to clear you at this time tc go to PTC.
Over.

Oka..y. We started maneuvering to PIC. We are V
getting kind of far behind, and wvhat I am con-
cerned about, Mike, Jim is now taking off his
pressure sult.

Roger. Understand. How about you and Bill?
Well, we are stgnding by till he gets through.
Understand. And you are meneuvering to PTC.
That's fine.

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

Okay. Stend by just one.

R
1
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Apollo 8, Houston.

Go shead, Houston. Apollo 8.

Roger. We would like to hold off on the
passive thermal coantrol until 7 hours GET and,
in the meantime, to get as many more P23 marks
as ve can, starting with the first star and
doing two sets of three marks each, and then
going to the second star we gave you. And
concurrent with that, if possible, we would
like Bill to run thi; high-gain antenna check-
out if Lovell's attitude is compatidle with
that.

Okay. But they have not be?n to date. We
are almost to the passive thermal control
attitude now, and Jim is Just halfway through
taking his suit off.

Roger. Understand.

Ve'll have to hold off for a minute here.
Roger, Frank. And the reason for this is the
horizon calibration requires a number of points
to give you good data for the onboard NAV coming
on.

Roger. We understand. We will be right beck

with you; jus* have to wait a minute here.

~ Roger. Thank you.

That failing to separate from the §-IVB kind

of fouled us up a little.

—




()

{Goss ¥ET 1)

00 06 23 32
00 06 27 22
00 06 27 24
00 06 27 27

00 06 27 33

00 06 27 ko

00 06 27 &k

00 06 28 11

00 06 28 15
00 06 28 17
00 06 32 k2
00 06 32 52
00 06 32 56
00 06 32 59

a

8

CDR

.the antenna,

Page 2
Understand.
Houston, Apollo 8. How do you read?l
Apollc 8, Go shead.
R__oger. We are standing by. Are you sbout
ready for the high-gain antenna trial?
Okay. Just a second; we will check on that.
Then are yoﬁ in a position where you can go
back to the star sightings?
Well, ve will be, dut we can't until Jim gets
ready.
Okay. We will stand, and you give us a mark
on ‘f.hat. In just a second, I will check on
Okay. It looke like we are

ready to go on the high-gain entenna check.

And ve can either go with commands called ocut

from the ground, and you can monitor {t, or
you can be talked through it, wvhichever you
prefer.

Well, stand by. I guess we are not qui*: in
& proper attitude yet.

Roger. ‘

We are slowly getting it.

Houston, Apollo 8.
Houston, Apollo 8.
Apollo B, Eouston. Did you calll
Roger. There is the high-galin antenna omn

wide suto.
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Roger.

Houston, Apollo 8.

Go shead, Apollo 8.

Are jau getting vthe results you want from our
high-gain antenna? A

Apollo 8, Houston. Affirmative. We are
getting your dnta, and we may have s beam width
change, bdut stand by on that,

Alright. We're standing by. Jim's ebout
ready to go back to the P23.

Roger. We have a GO until 7 hours on the

. start of the PIC.

Roger. Seven.

Houston, Apollo 8.

Go shead, Apollo 8.

We're on the PTC mode now vaiting for Jim,

and I noticed that cut my window now I can

see Orion very clearly, even though the sun

is dbright in the other window.

Roger.

It almost pained me to ssy that, but it’s true.

Roger.

Bpeaking of the windows, the number S5 window

18 getting pretty well obscured and the num-
ber 3 window is unusable,

Roger. Understand; number 3 is unusable and

pumber 5 is obscured. Can you make cut any

g
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‘definition at all, or 4o you have a target to

look at?
Well, I can see the sun. Wait till it comes
around the earth, and I'll give you a better

bhack on that.

Okay.

Apollo 8, Houston. We're going to go shesd
and try toa:mp your tape :igh:t. now. Circﬁit
margins aren't too good at ocur present con-
figuration. We're going to take ‘ lock at
it. If it doemn't voi'k, ve may have to dump
it again at —‘ later configuration.

Boger.

Houston, Apollo 8. We're maneuvering back .
now to do another ¥23.

Boger. Thank you.

Houston, this s Apollo 8. I'1l do two more
sets on 15, and then we'll do one set on 16.
Roger. Thank you.

Apollo -8, Houston.

Go shead, Houston. Apollo 8.

Okay, Apollo 8. 1I'a like to i1l you in

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

Go shead.

§
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Okay. In relationﬁhip to the midecourse cor-
rection, ve'd like t.o put that one off until
about 11 hours, and it will be approximately
& 25-foot-per-second durn. The reason ve're
delaying the burn time is to sllow for detter
tracking as a Vreault of the T-1/2-foot per

second you put in on the separation. We'a

' like to take a little more time to look at

the trecking data. And the dispersions in your
correction aren't going to be growing very fast
here. ﬁt ve'll do then is to delete the FAV
sightings that occur esbout 09 plus 10 in the
flight plan, and this will be getting us back‘

m'to the pormal flight plan sequence. 8o

 we'll go ahesd and finish the F23, and the

T-hour limit on that P23 is due to the range

limits on this test. Over.

Is due to the vhat did you say?

The 7 hours on the P23 problem is due to the
fact that we wan* to get these sightings in

at a certain range. Over.

Roger. Understand.

If you have any comments on that propose.l; vhy,
go shead and pass them down, and we'll feed them
in. '

No, I think that's fine. We need t;> get out of

the suits and get something to eat here too.
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Roger. Looks like we'll be back on the flight
plan by 11 hours. We'll be holding up on the
updates and PAD's because of the later burn.
Houston, Apollo 8.
Go shead, Apollo 8.
Roger. I believe we have the 8-IVB in sight.
It would appear to be tumbling, and every once
in e vhile, ve are getting nry bright reflec-
tions from it off the star, off the sun.
Roger. ‘
Houston, 8. Are you getiing the data from the
P23t
Stand by one.
Aftirmative, Apollo 8.
Okay.
Apolloc 8, Houston.
Go ahead, Houston. Apollo 8.
Roger. We're cofying your P23 progress. FAO
advises that it looks like you are finishing
you: ﬁrst star, and we'll need one more set
on the_ second star, and this 7-hour cut-off
isn't that firm, so we would like for you
to go ahead and complete the aecond star if
Jou cen.
We're on the last setting of the second star

right now.
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Okay. Real fine. And ve've got & ~ it's adout
time for & cryo fan cycls.

Okay. We'll do them one st the time for adout
k minutes on each of thea.

Roger.

We've got the cryo fan on in 112 tank mumber 1.
Roger, Bill.

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

Roger. I understsnd that's six on Sirius and
one an Procyon.

Two sets on Sirius, one set on Procyom.

Roger.

And we're maneuvering now to PIC attitude.

Oh. Roger, Apollo B.

Apollo 8, when you get a chance down in the
lower equipment bay, it locks like you're
using the floodlights 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

. 4im 1 position. Over.

Roger. Just turned them off.
Okay. Anytime you have them on, running dim 1
position is preferred to the LEB.

Thank you.
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Houston. We have the cryo fan on - the pum-
ber 1 H, tank was on at 0T:01. You can give
us & hack vhen you vant it - when you're ready
for it to be turmed off.

Wileo.

Okay, Apollo 8.
and go to the other tank.

You can terminate that one

Roger.
Okay. 02 gage pumber 2 is on.

Roger.

Houston, Apollo 8.

Go shead.

Are you having any problem on the ground with
your coea |

leggtive. You're coming in loud and clear.
Okay. We seem to be breaking lock intermit-
tently up here once in a wvhile.

Roger. We'll keep our eye on it, It socunds
good, though. .

Oxay. Houston, Apollo 8. We've initiated the
PTC.

Roger.

Okay. Apollo 8, you can terminste the fans

.in the hydrogen, and we’re ready to start on

the oxygen tanks.

Oksy. Stand by.

3
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Apollo 8, we are through with the du=p; you
can have the tape recorder back.

Roger. Thank you.

. Apollo 8, Houston. We are ready to go to the

lﬁeond 02 tank.

Okay.

Mnd for your information, it's Cleveland
2% to 10, and what we plan to do —-

Say sgain.

That's Cleveland 2k to 10, not over yet.
Thank you. .

Okay, Apollo 8. ILooks like you can terminate
your cryé fans nov, and v'e're_go:lng to leave
you alone for e vhile and let you get caught

up. Things we have onboard, the high-gain

" anterna check, COMM mode check that you have

listed at 7 hours, wve'll put off and do ihen-
ever you are ready for it. So that's at your
convenlence. During the high-gain dump that
we performed using a wide band, ve vere still
getting real good data at 36K, vhich is a
little bit further than circuit margine that
were predicted for you. And we've got our
8PS burn coming up somewhere around 11 hours,
and we'll give you more information on that

later.

1
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Rog.er. He'ré doing the PROGRAM 21 now, deter-
mining ground track for LOI that ve d4id not
make at 5 hours. ‘ '
Roger. Thank you.

Houston, Apollo 8.

Go ahead, Apollo 8.

Okay. We Just broke lock on B~band high-gain.
Ve're on OMNI B nov.

Roger. OMNI B.

"Apollo 8, is that Bravo or Delta?

Dog, Delta.

Roger. '

We caa't get the PROGRAM 21 to integrate up
to LOI; Just stalled out arcund 69 hours and

" 2 minutes.

Roger. They are watching it.

Houston, Apollo 8.

Go shead, Apollo 8.

Roger. Do you want us to stop the integration
via VERB 967 Over.

That is affirmative; VERB 96.

Roger. Will do.

e o e 2y
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Houston, this is Apollo 8.

Apollo 8, Houston.

Roéer. Do you want us to hold off on this P52
realignment, also?

Yes, that is affirmative, CAP COMM. We want to
do that a couple of hours when it is related
to the maneuver. midcourse.

That is affirmative, Apollo 6. Let's time the
maneuver and we will hold off and do that all
in normal premaneuver sequence. And - We have
got = score here - in the fourth quarter, 31 to
13. And I've got some words on your P21 dis-
crepancy any time you ere interested. And I'a
like to confirm - -

Go shead.

Okay. Before I get off on that one, 1I'd like to
coanfirm that you use the VERB 37 procedure to go
to POO.

Roger.

Okay. On P21, the thinking runs that ycu 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
end this is contained in a fairly recent program

note.
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Okay. Now, we've closed the - the waste vent,

8o we should see this 02 come down now.

Okay. Understand you closed the waste vent,

and hov sbout the lithium changet Have you done

that one?

" Roger. That's done,

Okay. Thank you.

T-COMM, FLIGHT. Did you copy that?

This conference communication is great. We
won't have to have any debriefing.

(Laughter) That's pretty outstanding.

" Right.

Did you copy that?
Houston, Apollo 8.

Go shead. Arollo 8.

s 80CRL,; AXC

Roger:.- With the delay in burn, do you mind if
ve bave a urine dump the - before the burn?
Will that foul your tracking up?

(kay. Stand by. Let me run that one by.

Anallo 8. Houston. We dont't have snv ob
Apollo O, Bouston, aon't have b

to going ehead with the urine dump now. And for

_your information, the weste water dump - our

schedule, we plan to put it off until about

:30, and this will get you up to approximately
pe

ercent in your waste tank. Tt's a little

bhigher than normal, but we wanted to put this

S
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off until after the durn was completed; and

some of the other things that we've got coming
up, sbout 9 hours you have oxygen fuel cell purge;
and ve've already mentioned the deletion of the
star landmark sightings. From 10 to 11 we have
put acide for the burn preparations. And a final
score is 31 to 20.

Cleveland won over Dallas, huh?

How sbout that?

Bouston, how do the circuit margins on the
S-band look as compered to your preflight calcu-
laticns? ’
Okay, Apollo BT Tt's e little bit early to give
you sny real numbers on your COMM performance,
Looks like it's working as good as predicted, and
everytbing else seems to be doing better, so

this may be doing better, too, after we have done
our next COMM checks some of these other things
will have a better hack on; I can glve you a
quantitative answer to your gquestion.

Roger.

Houston, Apollo 8. How do ycu read?

Loud and clear, Apollo 8.

Roger. Sure got & nice view of the earth from
here. We can see Baja California and about where

San Diego ought to be,

T
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Very good.
I can't see my dad's flagpole, out there today,
e
though. ’

We'll tell the doctors ebout that.

Apollo 8, Houston.

Go shead, Houston.

Okay. We dropped off of high gain on the OMNI
there for a ﬁit and vent to a low bit rate, and
we're getting reedy to command you back to a
high bit rate. Do you want us to keep you poated
every time ve cha.nge tape speeds?

We're not recording now anyway, Houston.

Boger. Underséand; but vhen we got to high bit
rate, do you want to be kept informed every time
ve transfer? fle badn't planned on it.

If we think if we need to recorder, we'll ask you
on that deal. '

Okay.

Apollo 8.

Go ehesd,

Roger. How does your traeking look on us?

Fido, FLIGHT.

Apollo 8, tracking still in progress and a

1ittle too soon to give you & firm answer on the

results, but everything looks nominal so far.

Is it working okay?
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Seems to be.
Apcllo 8.
Go sheed.

Okay. Sometime when it's convenlent for you
now, I would like to see an oygen fuel cell
pin‘ge. And do you have any estimate on when
you might be getting around to this COMM test?
Right now we're right in the middle of trying to
get something to eat, Ken. We can - I guess we
can do the fuel cell purge.

Apollo 8, there's no rush. Just didn't know

what you vere doing at the time and - Give us

- @'call vhen you have a free moment; we'll pick

‘l?.

Okey. Thst'd be fine, and I'll keep track of
the time for you.

Okey. That'd be good. HNow I'll turn on 0, now
on fuel cell 1.

Okay. Thenk you.

Apollo 8, Houston. That's sbout 2 minutes on your
first ﬁel- cell.

Roger. It's up, and number 2 is on now.

Roger.

Houston, Apollo 8.

Houston. Go shead.
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While I'm vaiting for ay turn at the water gun,
I might give some comments on the optics, There
geems to be quite & bend of light that goes all
way across the scanning telea’cope anywhere in the
vicinity of the sun. Just a little while ago we
were 1n the position where I could pick up the

moon in the scanning telescope. And then I locked

at 1t in the sextant end the sky - the space around

the moon was a very light bdlue, Just about as
1light dlue as we have it back on earth. And

it's not black - that sun angle with the moon.

-Understand. This light blue was - showed up in

the sextantb.

That 's Afﬁmtive. I mneuveréd the optics so

I could pick up the moon in the sextant, and the -
the space arcund the moon is light blue.

Boger. Can you make a.mr kind of estimate about
the proporﬁion of the radius, how far out that
seems to extend?

Well, it eitends the full length of the sex;hant.
Actually, I could see us coming &s we moved across,

because the band of light in the scanning tele-

scope cut across vhere the moon was, and it moved

in this area. I believe it's caused by the re-

fractional light inside the optics themselves.

Roger.

-
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Alaﬁ, I've been occasionally looking out to

see if I could Bee stars at various sun angles,
and st this particular altitud
ficult. In the scanning telescope the sun is

very bright and the earth is very bright. And

1f T looked at the earth and try to look for stars,

I lose my dark sdaptation very quickly.

Roger. Do you have any problems seeing the moont

Ho problem seeing the moon. When 1 looked for the
star landmark line of sight, I - It's a very thin

crescent, but it vas very visible,

Roger. Does the area illuminated in earthshine

thought I could see that. - At this altitude, the
refraction of the light in the optics themselves,
due to the reflection of the sunlight I suspect,
or eaﬁ‘.‘n‘a light, completely blanked out the dark
side of the moon to this altitude.

How sbout that.

Maybe we have an atmosphere around the moon.
Okay, Apollo 8.  Looks iike that ought to termi-
vate the fuel cell purging.

Roger.

s sl i il
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00 09 Mh ko

00 09 bk &5
00 08 kb A7

00 08 kk sh

00 09 45 ok
00 09 k5 13

00 09 45 20

00 09 &5 27
00 09 45 29

00 09 k6 05

APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION

Tape 9
Page 1
CDR Bbustonv. Apollo B.
cc Go ahesd, Apollo 8.
CDR Do you vant to get started here sround 10 hours?
1s th;t vhat you said? _
cc Well, vhat we had planned was to use the 10- to

1l-hour period as your preburn preparation Just
as we would h;we done normally, and - -

CDR - That's fiqe. We can go ahead and do that.

cc " = ~ and if you can wvork in this COMM check
before that, it would be desirsble, but that's

not & constraint.

CDR What do you want in the way of a COMM check,
George?

CDR Again, vhat ds you want?

cc " Okay. Vhat we've got here is a couple of DTO

COMM checks. We'll bde svitching around to five
different modes, and only one of them will
interrupt your activities. In that case, we'll
be switching to the uplink backup voice, zad
*.hat'- the one time that you might lose temporery
ﬁplink voice COMM. You'll have downlink voice
COMM throughout the entire procedure, qnd it ought
to take you, I guess, 10 to 15 minutes MAX, the
only requirement being that we shoulfl stay on a
high-gain antenna.

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

—
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00 09. %6 07
00.09 46 08
00 09 AT 20

00 09 A7 k6

00 09 kT SO
00 0o k8 08

00 09 48 ko

00 09 k9 Ob

00 09 k9 08

CDR

CDR

Okay. That scunds pretty good.

« whenever «

Okay, Apollo 8. Another_couple of minutes i
snd we'll be resdy to go into cur - our COMM
check. And, for your informstion, locks like
the aignal strength is 3 to 4 4B bettar than
expected on the wide range, on the WIDE BEAM

mode, and approximately that gives you 1.4 in-
crease in your range.

Roger. Let's not increase it by 1.k more,

though.

Okay. _

Sanething else you might taske a look at: as-
you go through the PTC, we have some who would
1ike to krow if you can sgee any detectable
effect on the windows in the form of their
fogging. Particulsrly, does the sun seem to
vary fog intensity or does it 1ncreas§ it or
‘decrease it or make it go in patches or anything

like that that you might be able to notice?

" The sun doesn't seem to change it much; however,

the different incidences of the sun's rays

lmiﬁ the -~ the fogging, or at least cheuge it.

Okay, Apollo 8. I'm sorry. Would you say asgain,
pleese? i
The sun doesn't seem to have any effect on the ‘

windows themselves, but the differert inci -

]
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angles of incidence of the sun rays change the

relative smount of cbscuration caused by the

fogging.
00 09 k9 2& cc Okay.
00 09 50 05 cC Okxay, Apollo 8. We're ready to go into the

coM ehegk now, and it's your option. We can
call ocut switches end let you position them,
or we can command it from the ground. In either

event, there will dbe e couple of switches that

you'll hayé to throw for us.
00 09 50 2k CDR We'll have to command them, and we'll throw
' _what we have - what foﬁ vant.
00 09 50 29 cc Oxay. And I'll keep you posted on what we're
U . ) . do;ng. "ﬂ:e first test is an uplink voice and
ranging with full dowclink which is essentially

what you"re doing right now, is to be used for

s baseline.
00 09 S50 k% CDR Roger.
00 09 51 12 - €CC Okay. We're starting on test number 1, and

. -  1f you would verify that S-band NORMAL mode

svitch is in VOICE.

00 09 51 22 CDR Roger. We're {n VOICE.

00 09 51 2k cC Okay.

00 09 51 25 CDR e« Charlie.

0009 51 31 cc . And the up-telemetry DATA to DATA.
CDR Roger. DATA. o

(' 00 09 51 36
J
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00 09 51 k9
00 09 51 55

00 09 51 57

00 09 52 Ok

00 09 52 10
00 09 52 19
00 09 52 25
00 09 52 34

00 09 52 43
00 09 52 &7
00 09 52 55

00 09 53 02
00 09 5k 20

00 09 54 35

00 09 54 43
00 09 54 ki

00 09 5k 50

CDR

CDR

Tape 9
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Okay. And up-telemetry COMMAND to NORMAL.
Normal,

Roger. How about high-gain antenna track to
AUTO?

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

Okay. What's your estimate?

ﬁe're at 15 minutes from it.

Okay.

Maybe we'd better hold the COMM check till after
the midcourse, because we'ﬁ better get fired
here st 10 if we want to burm é.t 9.

That's affirm. We're viewing that right now.
e+ means we're on two vertical level.

Okay, Apollo 8. We're postponing the COMM tesi
until after the burn.

Thank you.

Houston, Apollo 8. Are you ready to go - for
us to go through with the P52 now?

That's negative, Apollo 8. We would like to update
things first, and we're going to give you a IM
state vector and then an external DELTA-V.
Roger. ‘

And with POO in ACCEPT while -we'll go ahead and
work on that.

Roger.

—
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00 09 57 18

00 09 57T 20
00 09 5T 22

00 09 ST 36
00 09 5T 48
00 09 57 S3
00 09 S8 10

00 09 S8 21

80 09 58 26
00 09 58 29

00 10 01 10

CDR

CDR
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Apollo 8, Houston.

Go ahead. -

Ckay. We've got your PAD'a, We're re.ady to
read up to you. And we're standing by to flank
your state vector and external DELTA-V whenever
you're reedy to give us ACCEPT.

Roger. Just stand by one, and we will get the
PAD n-un you.
Andvevillwtin;MinACCEPTncw-atthia
tine. '

Roger.

We're ready to copy the PAD,

Okay, Apollc 8. I didn't copy that last one.
We are sending you state vector up now.

Roger. We say we are ready to copy the PAD.
Okay. The first PAD will be a maneuver PAD,
MCC one, and this will bde an SPS/G&N bteginning
with the weight, 63295 minng 163 plus 129 010
59 53 30 plus 001 36 minus 00 O45 plus 002 02
345 188 343 999 99 plus 016 85 002 48 002 001
86 23 2013 164 012 up 276, left Q4, Novemher
Alfe for the remainder of that column. In the
cooments: north Astars; 068 097 356, a no ullage
start, and a single bank burn on bank Alfa. Over.
Houston, Apollo 8. MCC 1 maneuvers: SPS/GLN

63295 minus 163 plus 129 010 59 5830 plus 00136

C
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00 10 02 29

00 10 03 02
00 10 03 16
00 10 03 18

00 10 03 23
00 10 03 24

00 10 06 22
0C 10 06 23
00 10 06 &40

cc

CDR

CDR

CDR
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minus 00045 plus 00202 345 188 343 a1l 9's

plus 01685 000248 002 00186 23 2013 164 012,

up 27-6, left O4 November Alfe for the remainder.
North set stars, roll 068, pitch 097, yaw 356,
no ullege single bank - be.nk‘Alfa.

Roger, Apollo 8. That's correct. And I have

& TLI plus - 11 PAD for you.

Roger. Go shesd.

Bouston., Apollo 8. Go ahead.

Roger, Apollo 8. Loud and clear now. Are you
ready to copy?

Roger. Ready to copy-

Okeay. This is a TLI plus 11, SPS/G&N. This
essumes & midcourse correction number 1: €31 -
40 minus 163, plus 129 013 56 48 67, minus 005,
99, plus 00 00 0, plus L7016, 177 143 000 Fovember
Alfa, plus 001 97 47 020 5 51 L68 18 12 12 83
257 023, up 263, left 17, plue 11 95, minus 165
00 126 83 356 08 050 4T 05, north stars; 068
097 356, no ullege. For the fast return P37
DELTA-V, 1?00 fo? the Indi;n Ocean, high speed
procedure not required for the MS. This assumes
midcourse correction 1. Over.

8tand bdy.

che.r.

Houston, Apollo 8. ‘To the readback. Are you
ready?

R
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00 10 06 A3
00 10 06 4

00 10 07 1%
00 10 07 20

05 10 08 k2

00 10 08 57
00 10 09 €0

00 10 09 11
00 10 09 13
00 10 09 16

00 10 09 30
00 10 09 ko

ce
8C

cc
CDR

cc

CDR

I
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Go ahead.

TLI plus 11 SPS/GAN 631L0, minus 163, plus 129

13 56 k897, minus 00599, plus 00000. And I believe

it°s plus 47016.
Affirmative.

177 143 000 KA, plus 00197, 47020 551 46818 12
128.3 257 023, up 263, left 17, plus 1195, minus

16500, plus 126 23 35608 0504705, the north
set, roll 68, pitch 97, yaw 356, no ullage,
P37 high speed, 7900 Indian Ocean, and high
speed procedures for the MS are not required;
ascumed MCC 1. ‘

Roger, Apollo 8. Two éorrectiqns on the GE'I‘I‘.

The hour's 0l13. Range to go BMS.

013. ’

Roger. Copy that and the riﬁgs to ‘go in the
WIS 126 83. Over. '

12683,

That's correct.
Houston, this is Apollo 8. Be advised that we
doubted that it would be possible to use the

stars to get our backup aligmnment. We haven't

been adble to see any stars through the scanning

telescope yet.

Roger.

Okay. And another comment for you, Apollo 8;

like for you to use VERB 37 to select POO and

e e A o
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00 10 09 55

00 10 10 00

00 10 11 00
00 10 11 03
00 10 11 05

00 10 11 14
00 120 11 19

00 10 11 43
00 10 16 13
00 10 16 16

- 00 1C 16 18

00 10 16 24
00 10 29 24
00 10 29 27
00 10 29 30

CDR

88 a8

2928

then vait for your computer activity light to

g0 off prior to unzap of the IM NAV to CSM SLA.
Roger. You ready for us to do that now?

That's affirm.

Houston, this is Apollo 8.

Go ahead.

Okay. FKow we'll go shead and start back towards
the flight plan around 8 hours here of T52, rightt
That's affirm.

Well, we -~ we have trensferred - wait - we've
transferred the state vector to the IM SLA
already before we did e 52. So we're going to
do the 52 paw. .

Okay, Apollo 8. That's good procedure and -
Apolio 8, Houston.

Go ahead, Houston.

Roger. Will you check your up-telemetry switch

" %o BLOCK, please?

Thank you. It's in BLOCK.

Apollo 8, Houston.

Go ehead, Houston. Apollo 8.

Okay. We've got a telescope aligmment if you'd
like to give it a try. Your sextant star is
still good, but 1f you ;had problems with that,
folkse ha;ve worked o