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Thle is the transcriptfoabf the Technical Aipto-Ground Voice 

~ransmisricm (UCBs BET I) from the Apollo 8 mission. 

Camnmicatola in t+.text 8a~ be identified Sccording to the rolls 

ut 0r dariniti008. 
.' 

Comand Module: 

cm Costunder -Boman 
. 

CMP' Camand module pilot Jamei A. Lovell 

IMP LAW module pilot Willisni A. Anders 

SC thidentiiiable crewmember 

Mission Cc&r01 Center: 

-cc CapsuleCommunicator (WCCW . 

&mote Sites': 

ST Ccn5unicatiom Technicisa (Cm TECH) 

A series of three dots (.:.I i s used to designate those por'tiO=?~ Or 

the crramrnications that cculd not be transcribed because of garbling. Qe 

dash (-1 is used td indicate a speaker's psuee or a Belr-inttNfliOn and 

subsequent completion of a thought. Tvo dashes (- -) are used to indicate 

an interruption by another speaker or a point at vbich a recording was 

teminated abruptly. 
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IPOLU) 8 AIR-TO-GROUHD VOICE 'l%MiSCRIPTIOR 
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cm 
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CDR 
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cc 
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cc 
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cc 

CDR 

COB 

mR 

cc 

COB 

CLm 

cc 

CDs3 

cc 
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W=l 
PIsel 

WrUmvl) 

urt 0rr. The clack la running. 

Roger. Clock. 

Roll end pitch praogram. 

Roger. 

En? do you hesr m3, m.lston? 

Iaud and clear. 

Mark Mode 1 Bravo, Apollo 8. 

ModelB. 

Apollo 8, you're lookfae good. 

ROeer* 

WUL; Mode 1 Charlie, Apollo 8. 

BkdelC. 

Apollo 8, Rouston. You are GO ror rtagS4b 

Over. 

Boger. 

staging. 

. . . second plane SEP. 

Roger. Understand; BEP. 

.Rmer. 

Houston, how do you read? Apollo 8. 

We hear you loud and clear,Apollo 8.. 

Oluy. The riret stage UUEI very @moth. aml 

this one is smoother. 

Understand; smooth and smoother; Looka good 

3. lye. : 
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00 00 03 47 

00 00 03 51 

wwo458 

wwo502 

wwo504 

00 00 05 05 

00 00 05 59 

wwo602 

00 00 06 05 

00000606 

00 00 06 09 

00 00 07 01 
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wwo709 

00 00 07 10 

00 00 07 31 

00000737 

00 00 07 41 

wwo803 

00000806 
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Apollo 8, HOUBtOli. Your trrjectory and guld- 

atwe are 00. Over. 

Zhmk you, Ramton. Apollo 8. 

Apollo8,Euueton. Your trcrjectory and guld- 

ukee are.00. Over. 

llhaokyuu,Michael. 

Yes. you’re looking real good, Frank. 

V-Y good. 

Apol$o 8, Houston. Trajectory and guidance 

are Go.. 

%iI-- Apollo 8. 00. 

mlvc. 

last have S-IVR to orbit capability. Over. 

Bagu. Thank you. R-IVEI to orbit. 

Apollo 8, Houston. Yau trajectory and guid- 

ance are Go. Over. 

Apollo 8's Go. 

ahard chart confirmed. 

Roeer. Underetand . 

Just tried to FW shift, I believe. 

Roger. Thatch the correct time for it. 

Bos-.. ._ 

Apollo 8, Houston. Yaw trajectory and guid- 

ance are 00. 

Rogu. -We're picking up a alight Poco at this 

point. 
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wwo830 
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.oowo842 

wwo845 

wwo850 

wwoe59 
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0 wooww 
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wwogl2 
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00 00 10 03 WR 
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00 oo lo 46 
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WR 

cc 

WR 

cc 

cc 

WR 

CDR 

WR 

WB 

cc' 

WR 

cc 

cc 

CDH 

cc 

CDR 

cc 

cc 

cc 
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Understand; rrllght~~POG0. Thank ycx. ' 

Apollo 8, Routon. You have level SERS time. 

@vu. : 

Rwer. Level BEUS OR. 

T&P5 pooo'B damping out, 

Understand; FIX0 demping out. 

Apollo 8, Houatcn. rat look good ror staging. 

~egw!o 

s-IVB ignition. 

OuidanCe IBITIATR. 

Hey, bUBt0J.l. Howdopu read? Apollo8. 

Apollo 8, reading you loud and clear. 

04. We gotguidence INITIATE. 

Rwer. Under&and. 

TraJectory and guidance are CO. 

Thsnk you. 

ifark Mode 4, Apollo 8. 

&de 4. Roger. * 

Apolld 8, Houston. YCU~ pacted atori, 

m ll plus 28. Over. 

Understand; 11~28. 

Rwer. 

Hov do you read, Bcustont 

VAHOUARD @Evl) 

Reading you loud and clear. 

Go ahead, Apollo 8. 

‘-- 
, 

_.. ” _ ,.I._. , ,. ._--_ _ L -. .-----.--. 
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00 00 10 50 

00 00 10 54 

00 00 10 57 

00 oo u 16 

wwll2l 

00 00 11 30 

00 00 11 33 

wwn58 

00 00 12 01 

00 00 12 11 

00 oo 12 16 

00 00.12 19 

0 - wool232 

00 00 12 44 

00 00 12 45 

00 00 13 04 

00 00 l3 10 
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CDR 

cc 

CDR 

CDR 

CDR 

cc 

cc 

WR 

CDR 

CDR 

CMP 

cc 

‘hpe 1 
Wte4 8 . 

Apollo 8, this is Houston. tier. 

Loud andclear, Houston. Loud and clear. 

Roger.‘ You’re looking good, Apollo 8. 

RP is caning up - 

HP is plus. 

- and ve have SEW. 

Roger. SECO. 

Apollo 8, &UBtOn. xQu ue we 

Apollo 81s GO. Thank you, Houston. 

.Aos IS hfAHuAL. 

. . . iB OFF. - 

Eweton, ue're recording altitude HA 1026, 

HP 96.8, XVI.25 560. 

Roger, Apollo 8. Understand; apogee 102.6, 

cc 

.cc 

CDR 

. 

prigee 96.8, end velocity - I understand - 

25 560. Could you conrimt 

mat'6 arrirmative. 

Thank you, Jim. 

Apollo 8, HOUBtOXl. We are rewinding the tape 

recorder at this time. Over. 

Roger. 
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wwl.337 

wool346 

wool349 

00 00 14 28 

00 00 14 37 

00 00 14 39 

00 00 16 Y 

00 00 16 35 

00 00 16 37 

00 00 16 43 

00 00 17 01 

00 00 17 q 

00 00 20 28 

00 00 20 33 

ww2034 

cc 
. 

CMP 

cc 

cc 

WR 

CC 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CMP 

cc 

Apollo 8, Houston. We have you apogee 103. 

perigee 99. Over. 

103* 99. 

Roger. 

APOUO 8. &tuston. We have you lminute from 

LW the Vanguard. We'll see you over the 

CMEC~~B at 16:28. 

'bank you, ~oudon; ~6:28. 

Roger. 

CAHARY (REVl) 

ApoJlo8,Eoustonthrough the Canaries. How 

doyoureEulmet 

Youareloudandclear,Eoueton, over the 

CBn~ies . 

Good; you are clear, too. How is it going? . 
pine. we aeemtobegoing along veryvell. We 

noticed about a lo-pound DELXA-V between the 

aygen fuel in the SPS zone. 

Apollo 8, Houston. That is normal; that's just 

about what. ve expected. Over. 

Roger. 

Apollo 8, Houston. 

Thie is 8. Go ahead. 

Roger, Jim. when you do your ~52, YOU can ex- 

pect a torquing angle of 0.25 degrees. Over. 

L- 

I 

i- -~ _ _- -. _ - *. ” ..‘..“. . 
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WOO2050 

ww2l3g 

. co 00 21 49 

oow=53 

WC02154 

00 00 21 59 

00 00 22 28 

ww2231 

00 00 22 33 

00 0022 44 

00 00 22 57 

00 00 23 02 

00 00 23 03 

00 00 37 06 

00 oo 37 18 

00 00 37 20 

CHP 

cc 

cwp 

cc 

CDR 

cc 

CDR 

cc 

cm 

cc 

CDR 

cc 

COR 

cc 

cc 

CDR 

cc - 
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Roger. Toiqping angle o? 0.25 degrees whenve 

dop52. Thankycu. 

Roger. 

Standbyfortbe- a- standby. Okay. Main 

RRGBrslve closed. 

~po1.108,Rouston. segagain. 

Uegative. Ue dldn'tseyanything. Goabead, 

uou6ton. 

I tbinkyauveretraasmitting;Jimuastrans- 

pitting and disregard. 

Roger. MO matter. 

Apouo 8. Houston. . 

00 abea& Houston. Apollo 8. 

Roger. YoubavelminutetoLOS Canaries. 

Everything islookinggood onboardthe space- 

craft and the S-IVB; we vill see you over 

Taaanarive at 37 minutee. Over. 

WS=. Thank you, Houston. Apollo 8. 

Apollo 8, Houston. Xou have the tape recorder 

low bit rate. Over. 

Thank you. 

You are velcome. 

- (REY 1) 

Apollo 8, Houston. Over. 

Efouaton, Apollc 8. How do you read? 

Apollo 8, Rouston. Reading you weak but clear. 

Rk me? 

- 
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00 00 37 25 

ww3730 

00 00 37 41 

00 00 41 37 

00 00 41 41 

00 00 41 43 

00 00 41 51 

f- 

L) 00 00 41 56 

00 00 52 44 

00005248 

00 00 52 50 

00 00 52 56 

W 00 52 57 

w 00 55 03 

WW56W 

(. ,j 00 oo 56 03 

k- 

cc 

cm 

cc 

cc’ 

CDR 

cc 

cc 

CDi? 

CC 

cm 

cc 

.cDR 

w 

cc 

Tape 2 
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You'reloudandclear,Mike. Everything seem 

to be going very well. 
! 

Okq. Everythinglookerealgoodontheground 

with both vehiclee. We atill have you 103 by 99 

aayourorbit frommylw speeddata,andevery- 

thinglalooklngrealgood. Over. 

Roger. Thank you. 

-10 8, ucuaton. 

Go ahead,Howton. ApoUo8. 

We have 1 minute to LOS Tsrranari~e; ve will see 

you aga3.n over Canmrvon at 52:09. Over. 

Roger. We do have the optic covers jettisoned, 

and everything seems to be going fine. 

Roger. Optics cover jettisoned. Thank you. 

cARmRvOI?(m1~ 

~pdllo 8, Houston. 

Oo ahead,Houston. Apollo 8. You'reloudaud 

clew. .. . 

Roger. You're loud and clear over Camarvon. 

We vcmld like to take DSE away from you for a 

second. 

+te of lights down there. 

Houston, thie is Apollo 8. 

Boustmhere,Apollo 8. Ooahead. 
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00 00 57 05 
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WW57l8 
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00 0101 00 

00 01 01 05 
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00 01 01 20 

00 01 01 5j 

00 01 01‘ 57 

00 01 02 17 

! 00 010225 
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LnP 

cc 

. 

I&P 
. 

CC 

LMP 

cc 

cc 

Lm 

LMP 

cc 

LMP 

cc 

Lw 

cc 

Im 

cc 

cc 

cc 
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Roger. The torquing angle’s 00026; that's 

plus 00026 plus 00035 plua 00119. 

Roger. Apollo 8, Haueton. Andcopy plus 00026 

plus Wo35 pllxa 00119. 

Roger. We checked on stars 6 and 15, and the 

errorvaa plus 00001 

saunas pretty good. 

ptty good for a beginner here. 

Right. 

Apollo 8, &u&on. We have abbut 1 minute to 

ms carnh, andeverything islookinggood 

vlth the spacecraft and the S-IVB. We'll Bee 

you over Honeysuckle Creek at 5927 - just here 

ahortly. 

Thank you. 

HmcKLu (REV 2) 

Hello, Houston. Apollo 8. Row do you read? 

Loudandclear,Apollo 8. Houstonhere. 

. . . Ew do you read? 

Apollo 8, Houston. Loud and clear. Over. 

Houston, Apollo 8. How do yaz read? 

Reading you loud and clear, Bill. Row met 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Lcud and &ear. Over. 

Apollo 8, Houston. Over. 

Apollo 8. this ic Houston. Over. 

. 
I 

i 

‘.- - 

., ,- ., .., .-. . . _ ‘. .I.. 
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Lw 
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cc 

LMP 

cc 

cc 

LMP 

cc 

cc 

cc 

cc 

LMP 

cc 

CC 

LMP 
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Apollo 8, this is Baueton. Over. 

A&lo 8, this is Houston. Ovsr. 

Houston,Apollo8 on%band. Ifyouiead,every- 

thing is co. 

Roger. Gnderstsnd,Apollo 8. 

Apollo 8, this is Houston. Over. 

Roger, Houston. Bead you loud and clear. 

Ve ars reading yau loud and clear also, Bill. 

The problem here over Honeysuckle has been on 

. theground. Your spacecraft equipment is all 

vorking flne. We are going to have LCS in about 

a minute, and we will pick you up over Gusymas 

at 01:28:13. Over. 

Row- 01:28:13; thank ycu. 

Roger. 

Ue sre giving the DSE back to you, Apollo 8. 

Roger. Thsnk you. 

CALmEppIA hE?l 2) 

~~OUO 8, Houston. Over. 

‘Apollo 8, this is Houston. Over. 

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

Apollo 8, this is Houston. Over. 

Houston, Apollo 8. over.. 

Roger. How a?2 you read me4 

Apollo 8, this is Houston. Over. 

Roger. Houston, Apollo 8. Standing by for a 
--' 

W for the bacloq COM4 check. Over. 

-- I I 
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WOlP50 
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Roe=- Gtand by one, Bill. 

California, inhibit VHF dounlink. 

California inhibited. 

Apollo 8, this is Houston. Go ahead with backup 

voice check. 

Apollo 8, this is Houston. Go ahead,with beckup 

voice check. Over. 

A@ILO 8,~ouston. Go ahead with backup voice 

check. Over. 

Roger, Mike. I gave you a count. I'll give you 

another one. Are yau standing by? 

Roger. standing by. 

Boeer- This is Apollo 8 through backup voice: 

1. 2, 3, 4, 5. 5. 4, 3, 2, 1. Over. 

Roger, Bill. Read+gyouweekbutclear. Go 

ahead with nomel g-band voice check. 

Roger. 

&to110 8,~oqtcm. over. 

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

1. 2, 3. 4. 5. 5; 4, 3. 2, 1. &Ii do you reed? 

Over. 

&OUO 8, Houston. Reedingyouloud andclear 

KioImal s-band. Hw me3 

Apollo8,Houston. Reading you loud and clear 

. 
b 
I 
/ 

onnormal g-band. Hw met Over. 

Apollo 8, Houston. Over. 

‘. 

_ 

L-* _- 
- i _.._ _ .^_. - ., 
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wo13306 

wo133l3 

wo13320 

00 01 33 29 

00013332 

00 01 33 35 

00 01 33 43 

00 01 33 52 

woi3407 

wo1345O 

wo13453 

00 01 34 55 

00 01 35 ;1 

00 01 35 I3 

00 01 35 36 

( J 

cc 

cc 

LKe 

cc 
. 

?a?@ 

cc 

cl- 

cc 

cc 

cm 

cc 

CMP 

Roger, Bouston. This is Apollo 8. Reading you 

loudandclearonnomal. 

Baser- Readingyouloud andclear onnonusl 

S-band. Rw pat 

Clew. 

vculdyou-KFABLEthe VHF dounlink, please? 

California RRABLED. 

Apollo8,Robon. Over. 

Go ahead, Fbuston. 

her- We are going to rewind yaw tape re- 

corder, sndvehave the TLI plus 90 andTL1 

-._ 
: . : 
I -- 

~uo8,~cmston. over. 

Rc&ton,thisisApouo8. ~waoyouresaon 

. VEFf Over. 

Apollo 8,~ouston. Readingyouloudandclear. 

WC are alsoreadingyouloudandclear onS-band 

nor&al. Eovmet over. 

Roger- I'areadingyouloudandclear. I'll 

giveyousnothercountcmS-'bandnormsl: 1.2, 

3, 4, 5. 5. 4, 3. 2, 1. How do yal read Ilk?? 

Roger. That’s loud and clear, Bill. California, 

plus khour PAD’s at your convenience. Over. 
_- 

Row- Resdy to copy. 
/ 

Roger. m pita go, sps slash Gm, 635 3I minus 

164 plus l.29. Are you with me so far? Over. 

Roger. We're with you. 

____ 
-c ; I 

l- -- 
,, . ;_ .- 
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cc 

cm 

cc 
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m. 004 17 42 65 minus 04402 minus OOWl plus 

. 48387 178 169 359, not applicable, plus 00185 

48587 603 48383 06 2On 250, earth center 0123 - 

correction: down 123; I say again, down123, 

right 22 plus 2ll23 minus 03000 123U 34494 017 

47 39, north set stara roll 068, pitch 097, 

yaw 356, ullage none; other: hi& speed proce- 

dure not required. over. 

Houston, this ie Apollo 8. We missed a portion 

ofthatmaueu&PAD. Can yau start with HP and 

go down to boreei&t star? Over. 

.Roger. I ray again, IiP plus 00185. Are you with 

ret 

Fbger. We're with you. 

48587 603 48383 06 2027 250, and the boresight 

star is earth'e center. Over. 

Apollo 8, Houston. Did you copy? 

Roger, Houston. This ie a TLI plus 90 aa fol- 

lows: minus- the weight wLU be plus 63531 

aims 164 plus 129 0041 74265 minus 04402 mirus 

0001 plus 48387 178 169 359 p,lus 00185 48587 603 

48383. We vill have to get the eextan~ informa- 

tion titer; I23 minus 030. 

Apollo 8, Houston. Over. 

Bouaton, did you coot 

. 

i- 

- -  

I  

/ I 
I 
I 

I 
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00 01 42 51 

00 01 43 02 
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00 ol 43 08 

00 ol 43 11 

00 01 43 19 

cc 

QIP 

cc 

OP 

cc 

mP 

cc 

ct4P 

cc 

CMP 

cc 

cm 
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Apollo 8, Ewston. We sre picking you up now 

over Benuuda. I didnot copyyour readbackatter 

DRL!PA-Vc . !Tkat was the last quantity - I re- 

ceived. j 
Roger, Etnmton. Couldym giveus thesextant 

i&olmation sgain,the sextantstarinformatioaP 

That's arfinsstive. The sextant star 06, 

sbaft2027,tnmnion250. Over. 

Roger. starting out vith the sextant star, 06 

2007 250, earth's center down 123, right 22 plus 

1123 minus OMW 12313 34494 017 47 39; north 

set, roe 068, pitch 097, yaw 356, no aage. 

Roger. Jim,~yourssxLfmtstsr,theshaft 

shouldbe2027-2027. Over. 

Roger. cOpy2@7. 

Apollo 8, Houston. wouldyou gotoPWand 

ACCEPT, pleaser We vant to send up the state 

back sero. 

UeareinACCEPT. 

Roger. IOU are in ACCEPl’. 

Eager. Go ahead. We areinPWandACCKPT. I 

Thank you. IhaveyourTLI plus h-hourPAD 1 

whenyou are ready,to copy emdyour‘X‘LI PAKslso. 

Resay to copy. 



00 01 43 43 atP 

00 01 43 45 cc 

00 01 44 47 QIP 

00 01 44 53 cc 

. _- 00 01 45 23 CMP 

oo 01 45 26 *cc 

oo 01 46 47 

Tape 2 
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okay. TLI plus 4hours,sPs/w. weight IS 

at- 63531 as printed; the pitch aud yaw minus 

164 mdplue l29. Are you vith me so iart 
I 

we are vith you. 
I 

-1 006 47 27 79 minus 01594 plus OOOOO plm 

5iX@ 178 155 000, not appIicsblc, plus 00192 

52909. ~rcyouvithntet Apollo 8,Houston. 

over. 

mis is Apollo 8. You'rebrakinglock on S-band, 

md agrrin, you pot cut ofi jUSt at E'. 

eq. BP plus 00192 52909 627 52694. he gclu 

vial met over. 

Roger. 

Ro*r. sext.ant star, 12 1037 2U, certb center 

dmm 063, right 23 plus 1068 mime 16500 12505 

35061 026 42 57 north set stars, roll 068, 

pitch 097. yaw 356, ullage none, hi& speed 

procedure not required. Over. 

Roger, Houston. TLI plus 4. Weight remsins 

the same, minus 164 plue 129 006 47 2‘7 79 minus 

01594 flue all balle pluo 52885 178 ?SS 000 HA 

prua 00192 52909 627 52694 12 1037 211, earth 

center dovn 063, A&t 213 ply 1068 minus 

16500 1.2505 35061 026 42 57, north eet roll 068, 

pitch 097, yaw 356, no aage. hi& speed ~6 

cedurenotrequired. 



. 

r-- : : j : 
c-5 

1 
i,j 

! / 
I 

0. 

. 

Tape 2 
page 11 

uo014607 cc Very good. That*s all correct, and I have a 

TLI PAD foryouvhenevel:you're ready to cow 

it. 

00 01 48 16 Q4P Beady to copy. 

oool48l7 cc Oksy. Your computer PAD18 in andverified. 

You can go to BLOCK, and ve%-e going to have 

LQS here in about 45 seconds. I'll start on the 

TLI PAD anyway. Timebase 6~241.~6, roll179, 

pitch 045, yau 001, born time 5 Plus 15, DELTA VC 

prime 105 196 21 35569, roll 357, pitch 091; 

yav 001. Cements: TLI pluf5 10 minutes; abort 

attitude is 199 degrees, and I don't believe 

you've goi time to read that back. We'll see you 

over Canaries atlz5OGEP. Adios. 

PZfDOPTAPZ 
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00 01 50 30 

OOOl5033 

00 01 51 06 

00 01 5118 
. 

0015129 

00 01 51 35 

00 01 53 09 

00 01 53 I.2 

00 01 53 13 

00 01 53 20 

00 01 53 30 

00 01 53 32 

00 01 54 18 

cAluRY(REv2) 

Apollo 8, Rourton. Over. 

Roger. Bctuton,Apollo8. Redingpuloud 

end clau. TLI phn 24136 179 045 001 515 

lo5196 35569 357 091 001; TLI flus 10, abort 

Fttitude 199 on the pitch. 

Roger, Apollo 8. That is correct. Ue'd like 

to double check one number on the TLI plus 

90 minuter. When you CM dig that out, let 

8s knov. 

Roger. 00 ahewi. 

ow. It's - the sextant ahaft angle ehould 

be 2027. Over. 

Roger.- Sexta+ehaitie 2M7. 

Thank you, sir. 

Apollo 8, &uston. over. 

00 ahead, Houston. 

Rwer. S-IVBlookinggood,bothfromaguid- 

ace and a consumable viewpoint; it all look8 

00. 

Roger. 

The DBE ir all JO-ars, Bill. 

ThMk you. 

Apollo 8, Houston. We vill have LOS in 

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

uive at 02:Og. 
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00 w 14 16 cc 

. 

Rwer, Michael. Thauk yvu. 

tip3 
Pqe 2 

Roger. Row dosr it feel up theret 

Very good, very good. Et&thing ii going 

r&her vell. It looks jurt.about the ssme ray 

it did 3yeur ago. 

Ras Bill lot time frcm playing vith his taps 

rscorder.to look out the windowt 

Raer . We had one little incident here. Jb 

Lovell inadvertently popped one liferaft, so 

ve*ve got one f'ull w West with us here. 

Rqer. Understand. 

TAlumRIvE(REv2) 

Apollo8,Hourtonthrough Twmnarive. Over. 

Roger. Eouston, thim ir Apollo 8. 

Rqer, Apollo 8. We don't'have mything ior 

you; vs ue jusi stmding by. Xou're looking 

coed- 

Roper. Thank you. 

Apollo 8, Rauston. 

haini 8 - correction: Apollo 8. 

Roger. ffemini 8, Eourton. 'We would like to 

brin# you up to date m the CCMM situation 

while ve've got some quiet time here. We'll 

be KS Tananarive in another 2 minutes; ve*ll 

be plckingyouupover Cunuvon at2 hours 

25 minutes and 22 seconds. LOS Carnervon till 
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b8 02:31:55;thenwn've gotARIAn=berl 

q in hut 02:37r30; and ortar that, 

w vi11 batc a bead-off to Nucus~r to limdi 

to Go&tone, end ue should have aontinuous 

ccml. over. 

mat’8 rely @. Thank you. 

Roger. 

Thought you wre &mini 7, not 8. 

Roger. 

CARHARVOE mw 2) 

Apollo 8, Ho&on. Over. 

00 ahead, &u&on. Awllo. 

Roger. Laad &d clew. We’d like to teke 

your tapa recorder for 2 almatee, please. 

CM he hove It, billt 

00 ahead. 

t the vay, w read out the voice tape, and 

quality of the roice tape is good - from 

ooad. 

Apollo 8, #ourton. 

00 ahead, Eouston. ,,.- 

might, Apollo 8. You ue 00 for TLI. Over. 

Roger. We understand wz are Co for TLI. 

Apollo 8, Houston. Over. 

. -. 
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0 -. 00.02 u29 CDR GO ahead,Rouston. Apollo 8. 

WMYY cx Roger; Ue till have X0R in about 30 8econd6, 

and ve*ll pick you up over ARIA 1 at 02:37:30. 

wo2ws CDR Roger. 

EEDoFmPE . 

. . 
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Eouston, this is Apollo 8. How da you readt 

Apollo 8, Houston. Over. 
. 

Houston, Apollo 8. I hear you garbled but fairly 

clear. 

Roger. Apollo 8, Houston. We're transmitting 

through ARIA 1, snd you are also garbled. 

NRRGuRY(RRv2) 

~po110 8, Rouston. hr. 

GO ahead, Houston. Apollo 8. 

Good; you're loud and clear through the Mercury, 

md you're foolring good dawn here. Rverything 

look6 good. 

Roger. Understand. Our O2 flow is a little 

bit higher than I thought, but Bill says that 

it's just about what he expected. 

Roger. Understand. 

Your He flow looks good down here. 

Thank you. 

Apollo 8, Roustcm. You're looking good. 

Roger. 

Apllo 8. caning up on 20 eeconds to ignition. 

Nuk it, and you're looking very good. 

Roger. - @ '1 
+(I. I 

:jo. 

ICRITIOA. - 

Roger. IGRITIOR. 

! --- 

i : 

: 

: 

: ; 

c. 
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Apollo 8, Houston. You'relookinggood. 

Apollo 8, Hcuston. Trajectory and guidance 

look good. Over. 

RAuAII(RRv2) 
. 

Roger. Apollo 8, looks good here. 

Apolio 8, Houston. We're predicting cut-o??, 

02:55:58, and it looks exactly nauinal here. 

Roger. 
. 

Apollo 8, Houston. That predicted cut-off, 

O2:55:52, 52, aud that's exactly as it should 

be. 

02:55:52. 

Apollo 8, Houston. You are looking good here, 

right doun the center line. 

Rcger. Apollo 8. 

Apollo 8, Houston. You are looking good, right 

dovn the old center line. 

Roger. Apollo 8. 

oksy- We got SEC0 right on the money. 

Roger. Understand; DECO. 

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

Everything is looking real good dcuu here. . 

cALIFmRIA (REV21 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. 

1 : I 
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Your cut-of? looked very good down here. Ue 

have a whole rosa full of people that say you 

lookgooa.' 

RUgu. Thank you. The only situation we have 

here in the O2 flov is high, O2 flow is a bit 

a&. 

Roger. Understand; O2 flow high. 

We'll get to first status report here shortly. 

Roger. 

~pouo 8, Houston. Your booster configured nor- 

ma3Q, and we're not concerned vith'the O2 high 

now. we think it's nolmsl. 

oa;Bs. 

Houston, Apollo 8. . 

Go ahead, Apollo 8. 

Rser. The DELTA-TIC looked like it was right * 

~1. Rum time appeared to us to be about 2 sec- 

onds longer, 517. VGX was reading 95485 when ve 

got it. The attitude was nominal. VI was reading 

3952 at cut-off, R-dot 04552, and H is 01791. 

DELTA-V0 on the EMS was minus 20.6. 

cc - 
I 

Roger. We copy that, Ji& and I've got some . 
times here for you. 

cm Roger. Go ahead. 

cc Booster begins msneuver to SEP attitude at 
: 

. 03:10:55. Takes 5 minutes, so it arrives at 

c--- : ; f 
i . -. 
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03:15:55. md SEP time, 03:20:55. Your SEP 

attitude, the gimbal angles 0~1 the PAD rem&in 

Uood- 

Roger. I have those times. The 6Ep time vi11 

be 03:20:55. 

Right. 

Roueton, Apollo 8. .Over. 

Apollo 8, Houston. Go ahead. 

Roger. Going to start charging battery B. 

Ok&. Battery B. 

And would you keep a special eye on the purge 

tank aud cxyo O2 tank 1 DELTA-V for us since 

our Cbvmeter is pegged out, we got no warning 

00 o2 high nav. 

Roger, Bill. We'll do that for you. 

Thank you. 
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Subsequent to TLI, there is continuous acquisition 

among Goldstane (GDS), Madrid (MAD), snd Roneysuckle 
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OhsJI. Maneuvers started to separation attitude. 

Roger, Apollo 8. 

Houston, Apollo 8. How do you read? 

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

stand you've started the maneuver to SEP attitude. 

Roger. 

Are‘ you reading us alrightt 

&oud and clear. 

Thsnh You- 

Apollo 8, Houston. . 

Go shead,Eouston. Apollo 8. 

Ohay. ccming up on 3 hours and 15 minutes as 

per.flight plan; we have you Co. 

Roger. GO. 

You got any reading on that O2 flow? 

Stand by one. 

Apollo 8, Houston. 

Go head. 

We're reading about the same as ue were before 

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

is due to the cabin gas 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. 

I 
i -. - 
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YUA can expect that the S-IVB will be 10 degrees 

off in pitch at SRP attitude; however, that is 

Go. There is no problem involved. 

Roger. 

Apollo 8, Houston. 

Go ahesd, Ecuston. 

Roger. We have you about 30 seconds prior to 

separation, and everything's looking good. 

Roger. 

Uhat a vied 

Looks pretty good, huh? 

We've SEP'd Houston. We got the IVB, right? 

Roger. Apollo 8. 

Houston, do you read Apollo 8~ 

Go ahead, Apollo 0. 

Apollo 8, Houston. Over. 

Apollo 8, this is Houston. Over. 

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

you read7 

Bear loud and clear, Bill. How me? 

Read you loud and clear. We have SRP and 

looking good. 

Roger. Looking good here. 

Eouston, Apollo 8. How do you read? 

Read yo'~ loud and clear, bank. How us9 
: 

. 
II__ 

I 
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Roger. Loudmd clear. Ye are tsking pictures 

of the S-IVB; the postseparation sequence is ccm- 

pleted, and M seem to have a high gain. 

Okay; fine. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. Is Bill reedy 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 whetker you did 

a VERB 66 RRTRR to transfer the state vector 

francSxtoIxslut. 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 fire. 

Tell Conrad he lost his record. 

We have a beautiful viev of Florida nau. We 

can see the Cape, just the point. 
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Roger. 

And at the same time, we can see AfYica. West 

Africa is beautiful. 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, Rouston. 

Go ahead, Houston. 

How about your VRF check? We would like to get 

that done before you get too much further auay. 

0ka;y. 

We are listening on VRF now for Simplex. 

Apollo 8, Houston. Say again. 

We are listening for VRF alfa Simplex. 

Okay, good. Thank you. VEF alfa Simplex, and 

we will get configured for it; and in between 

times, give us a clue as to uhat it looks like 

from way up there. 

Roger. Well, Mike, I can see the entire earth 

nov out of the center window. I can see Florida, 

Cuba, Central America, the whole northern halP 

of Central America, in fact, all the way dowa 
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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 S-IVR here. The separation maneuver 

may be delayed slightly, or else we will go 

&bead and make It without having her in sight. 

Roger. Understand, Frank. 

Houston, Apollo 8. 

Apollo 8, Houston. Go ahead. 

When does the S-IVB do their blowdown maneuver? 

Stand by one. . 

Apollo 8, Houston. 

Go on. 

Your blowdown will be 1 hour from now, a little 

more that 1 hour from now. 

Roger. We have the S-IVB In sight again COW. 

We bave done the separation maneuver. 

Good shov. Thank you. 

Apollo 8, Houston. 

Co ahead, Houston. 

Ve would like to take control of the DSE for a 

vhile, Bill. 

Go ahead. 

Thank you. 

. 
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Apollo 8, Houston. We would like to get an 

approximate GET of your SE2 maneuver to use for 

our ephemeris tracking data. 

Roger. It was 3 hours 40 minutes zero seconds. 

Good, 03:40 and a foot and a half - feet per sec- 

ond. Right? 

Roger. About that - 

Okay. 

- We have the - Mike, ye have the exact 

callout here for you and a burn status report. 

Alright. 

Alright, DELTA-VX minus 00011, DELTA Vy plus 

0002, DELTA-Vz minus 0002, roll 0, pitch 180, 

yaw 0. Over. 

Roger, Apollo 8. 

Apollo 8, Houston. 

Go ahead, Houston. Apollc 8. 

Roger. At your convenience. would you please 

go PO0 and ACCEPT? We're going to update to 

your V matrix. And also when you get a chance, 

we would like to know about the SLA panels. Did 

they all depart? And do you have any cments 

about the SLA? 

They al2 departed, and they vorked fine. 

Okay. Thank you. : 

We are in ;p! end ACCEPT. 
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Thank you. 

Houston, ApolJo 8. Uill you give us the 

infomation uhen you vant us to stop the vent- 

ing ma so al? 

Apollo 8, Houston. Roger. 

Apollo 8. Houston. 

Go ahead, Houston. 

Roger. What is the venting information are 

you inquiring about: the O2 flow high out 

through the waste tank or vaste compartment, or 

are you talking about your evaporator? 

Evaporator. We are configuring nou to stop 

boiling. 

okay. 

We concur in that. 

Apollo 8, Houston. You can go back to FILOCK. 

We have gotten in the load to the W matrix 

update. 

Roger. 

Houston, Apollo 8. The back pressure valve is 

closed, and the water Rev is OFF. 

Back pressure valve clcsed, and vater flow OFF. 

Thank you. 

Houston, Apollo 8 here. 

Apollo 8, Houston. Go ahead. 

I 
I 

.- 
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Roger. It looks like I might have to do a couple 

more small maneuvers to stay away #Yom the f-rant 

OS this &-IVB, the way we are ending up nav. Do 

YOU rant me to do these with our P47 if ve have to 

do them? 

Standby one.Pra.nk. 

That's affirmative, Frank, on this P47. 

okay- And give me the time again when it starts 

to dsmp, please. 

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

Prank. 

Roger. 

Apollo 8, Houston. 

Go ahead. 

I'd like to give you some idea about your tra- 

j ectory . It looks like a midcourse correction 

number 1, projected out to TLI plus 6 hours, 

would be only 7 feet per second. So, of course, 

any further‘maneuvers you do would add to that, 

which is probably good. 

I just -at to stay from away from in front of 

this thing. 

Roger. We concur. Looks like it is chasing 

you,huh? 

Yes. 

&lRI D. 
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Roy, it's starting to vent nou, blowing down. 

Apollo 8, Houston. Say again. 

The S-NB is really venting. 

Roger. Understand; that is supposedly a non- 

propulaive vent. The big blowdovn maneuver, it 

starts maneuvering to bloudcmn attitude at 

o4:44:55, 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. 

We axe. 

Ssy again that big vent time, so I can write it 

down please, Houston. 

Roger. Big vent time 05:07:55, r;nd it will 

maneuvering to vent attitude beginning at 

04:44:55. Bill has got the tape recorder back. 

Thank you: Roger. 

We're receiving VHF music now, Houston. Yhank 

Yes, you took the words right out of my mouth, 

Frank, and ve would like to know also how far 

away from the S-IVRyou are nou. 

I guess we are between 500 to 1000 feet. 

I 

. 

. 
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Roger. 

Hub Alpert seems pretty good. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. 

Roger. I believe we are going to have to vent 

or thrust anay from this thing; we seem to be 

getting closer. 

Roger. Understand, Frank; go ahead whenever - 

just give us sQme idea of when you did it and 

hov much. 

Roger. 

Apollo 8, Houston. Could you stand by one? 

We are working on something here. 

obey- 

Apollo 8, Houston. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 
I 

You are loud and clear, Mike. Go ahead. 

Okay,Rank. On your additional separation 4 " . 

maneuver, we recommend that you make a radia 7' 4 

burn, point your plus X-axis toward the earth, 

and thrud minus X for 3 feet per second. Over. I 
~4 '- 

1 

I don't wt to do that; 1'11 lose sight of the I 

s-IVB. 
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OLcaJ. The resaonweuantaradialburnisto 

increase your midcourse correction so we can 

use the SPS. stand by aa it. 

Apollo ‘8, Hcuston. 

00 abead. . 

. 
Rev close to a radial burn csn you get vithout 

loslng nit-8 of the S-IVB, Frank0 

Uell, I don't know because I can't see the 

earth mm, Mike. 

Ohoy. 

We can pitch dovn some. Jim has .the earth in 

the optics so ve could pitch some and get 

pretty close to one, I guess. 

Apollo 8, Boustoa. 

00 ahead, Houston. Apollo 8. 
-. 

Ye can give you a pitch gimbal angle on radial 

direction if that would be a help. Ii's 

181 degrees; pitch gimbal angle would be 

exectly radial at 4 hours and 10 minutes. I 

don't lmow vhether that solves your visibility 

problem or not. 

181~ 

That's affirmative. 

Well, then zero vould be just as good, wouldn't 

1tt 
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Prak, if you Me sero, then make the SEP ii 

possible in the plum X thrusters. That's the 

direction of the burn ve'd like. 

Well, can't do that: I'll thrust right square 

into that s-IVR. 
. . 

Yes, okay. tierstand. 

What till he maneuver to as far as the gimbal 

angle ior hia blwdount 

~pollo8,huston. .At blovdom, that &IVB I 

&ould be oriented to perform a retrograde 

blovdovn al& the local horizontal. 

I8 it still chasing? Does it look. like It is 

closing on you, Prank? 

It is about the same. The trouble is it is 

pointid at us pretty well. 

Roger. Understand. ! 

Prank,uhat&vanttodoisgetaradial 
/ 

upvardburn;and as long as you canthroughthe 

optic6 or 82 other aeans out the window figure 

out where the earth is, then use the appropriate 

thrusters to thrust upward, radially upward for 

3 Sect per second. !l'hat is what we are looking 

for for trajectory reasons. 

Oksy. Understand. I just - as I say, I just 

can't very veil do that now. I don't vent to 

. 

lose sight of this S-IVB. 
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Rwer.. We concur uith'that. I just thought 
. 

perhap Jim, throw his optics, or you could 

get 8am tee1 for vhere the earth is. That*6 

whatue vantto do,ir radially upward. 

0-0 Aaroon as I& find the earth,ve will 

Q it.. 

Thank you. 

Houston. The venting on the GIVE is temainated. 

Roger. Thaukyou. 

hp0u.o 8,muston. 

t30 ahead,Rous~on. Apollo 8, 

Roger. Frank, do you think you are going to 

kab$e fodothiaburnradiallyt Uevould 

Uke to uld to ite aiagnitude if you are going 

to make it in some other direction. Over. 

So, 1 aa not even tare wu are going to do it 

Yet, x&e. fr I can get - we seem to be 

drifting away f&m this thing a little bit, 

alghough it is still pointing at us quite 

closer than I'd like. 

Roger. Understand. 

~pono 8, Houston. We would like you to do 

sane rdditiond maneuver; it is just a question 

of hm much ad in which direction. 

oksy. Ri&tnov,our gimbal angles are about- 

roll's about 190 and pitch is smut 320 and 
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yav in about 340. We couldcertainlydo it 

In thib position. l'hatvouldbe alright. 

s+xi by. We vi11 check those. . . 

npo1.108, mmton. 

&ahead,Houston. Apollo 8. 

Roger. Pm&. You could help us out if you 

would explain vhere you are relative to the 

booster. In other words, vith respect to the 

earth and the radius back there.& you above 

& below or one ride, or where exactly is the 

b&&et klative to you? 

Well, it's aS I said before. We csn't defin- 

itely find the earth. I think we are in front 

and l little bit ubove -.a little bit above 

the - a&met in front oi the - directly in 

the Front of the booster. 

Roger. Understand; almost directly in front 

of the booster. 

Perhaps a little bit horizontally displaced 

timrdathe - let's see - Houston, to'he1p 

you, us are looking right directly above the 

S-I'VE viih the sun - it's on the right side of 

the S-IVBandon our -caning in our left num- 

ber lwindov. 

cc OlLs;y* Underetsnd; the sun is oz tke right side 

oi the S-IVB snd caning in your numb& 1 window. __ 
: 
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-a-Y- - vhen you give us those angles, thai 

mead t&at your plum X-axis is pointed at it tith 

those angle8. Is thit affirms 

R-r. 

w: 

The'eartb is in our plus'Y, plus Z-direction 

nou, we.' 

Thank yr5ll. Earth is plus I, plus 2. 

Right, aud a little minus X. 

okey. 

Houston, fox inrormsti0n. I mn looking tb-0ugh 

the scum&q telescope nov, and I see millions - 

o? wbm; most of them - the venting ?rom the 

SIVB. 

Right. hre you having any trouble telling which 

ue the stare and which ue the 6-m p&ticlesP 

Definite&; ue ue in sunlight, and it looks 

likathqare allS-IVB, but ve don't know. I 

am going to attempt a P52 realign at this time 

and seevhat1 csn do. 

Understand you. 

Xike, anything more on this separation maneuver 

you’re oat 

We are umking on it, Prank. We are trying to 

caqute vhat radially outvard will be in close 

terms l I&, you still have the earth - as I 
. 

.~ ~ 
. i I 

. 
. 
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understand plus Y and plus 2 quadrant. In other 

words, it's dam below you on your right and 

8lightly to your rear? Is that at111 true? 

That'r right. Quite a bit to our rear and down 

klowu8. Off to the right. 

Olsay. Well,vc - of course, in that attitude, 

youwantto burn some upward and sometothe 

left, aud we ate trying to be more precise than 

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

tance avagt Are you opening or closing? 

It 8ure is etsying close to us. 

Understand. 

Mike, can you just tell us vhich way the S-?A% 

pitches and how far it will pitch to the sling 

ahot maneuver attltudet 

Roger. standby. 

Frank, the GIVB is within '10 degrees df its 

final attitude at this time. 

Okay* Thank you. 

Rouston, are you ready to copy the IMU align 

informationt 

Go ahead. 

Alright. Star ID is 03, and star 36, star angle 

difference 0.01, torquing angle X minus 00034. 

Yminus 0027, Z plus 00100. Over. 

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

here: 0027. 
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ROge. Three zeros: qOO27. 

Thank you. 

. 

Houston, we are going to have to hold up on the 

cislunar navigation until after this next little. 

maneuver. 

Roger, Jim. We understand. 

~pouo 8, Houston. 

Go ahead nov, Mike. 

Csn you give us an updated readout of your 

gimbal angles. When ymr plus X-axis is pointed 

toward the booster, please? 

Roger. Stand by. 

Apollo 8, Houston. 

Go ahead, Houston. 

Cculd ymu give us those gimbal angles, Frank, 

Ben you have a chancet 

I'm getting the COAS right on it nw so it vi11 

be accurate. 

Thsnkyou. 

obey- With the COAS right on the S-IVB, the 

.koll resds 105, the pitch is 275, and the yav 

is &out 325. 

Rogu- Copy roll 105, pitch r(5, and yaV 325. 

Roger. That should be U5 for the roll. 

Tbanh you. 115 roll. 

Houston, Apoll? 8. Over, 
. . 

~, -- _. 

. 

L- _.- 
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Apollo 8,Eamton. Go ahead. .‘ . . 

Roger. fr itti~beipfo~~,ItiL;c,the 

e&h ir @Ue 'I about 45 degrees in amhum X.. 

I CM see it out w side vindw, and it's a 

beautiful view vith numerou cloud vortex. 

Roger/ Bill. Thauk you. Understand; plus X 

45 degrees halfwaybetveenplus Ysnd plus Z 

and slightly minus X. 

negative. It's 45 degrees in the plus Y, in 

the XYplanetcmardsminus Xi Over. 

Roger. Understand in the XY plane, toward 

X 45 degrees. 

Forty-rive degrees from plus I to minus X. 

Roger. Thank you. 
i 

It'r behind w to the right, if that will help. 

Roger. 

I can still see the Cape and isthmus of Central 

inka. 

Roger. Understand. . Frmk,vhatve vanton 

this burn is 8 feet per second nw, 8 feet ‘per 

second: We mnt it radially upuard, and ue 
/ 

vent you to use vhatever thrusters are required 

to burn radially upward ‘at 8 feet per second. 

Why Q you vant to use - do so much, Mike? 

Because of the separation distance we vould 

like to achieve between now and the time of 

~IVBblovdovn. 

-- 
I 
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Mike, do m w8Dt pa to go ahead and try to 

do thim, or arc you going to give me 6omC gimbal 

englerl 

~pouo8. Routon. Go ahead and do it vlthout 

gimbal ~&XI, if you can do that. Over. 

Oimy. I don'tundcretaudwhy~umanteomany 

feet per wcondon it.,but I think I can -with 

Juet 8 little aeneuvcring, I can get away iroan 

it a lot simpler than that. 
. 

Well, WC would like the radial upward for tra- , 
2 

jcctory reasons, and the magnitude we’d lfkc 

bccausc of the ~cpratlon distance which vc're 

prcdictiagyouvillhavc at S-IVBblowdown. 

okqr.. 

PHF -* goad. 

Roger. onthevRF. 

CMNI B. 

Understand; CM?I B Raker. 

Apollo 8. Roucton. 

GOEIIC~~, bumton, ~pouo8. 

Roger. About 12 minutes before your big 

blovdovn, there ic a emall continuous vent 

which opens at a GBT of 04:55:55. You may 

aotfcc that oa tbc booster. 12- or 15-pound 

thnmt. 
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okey : 

And, Apollo 8, could yvu give ua your burn 

information whenever you have ltt 

- Roger. We be maneuvering to the attitude mu. 

04. 

per recond burn, is that rightt 

RI@. El&t reet per second, radially upward. 
. 

Uell,we ue es closet~beingnadlallyupvud 

,u we cm.detemlne. 

Roger. 

okay, Ealston. Iunderetaadyouwant8 ?eet 
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&ou.o 8, Houston. Are you going to use P47 to 

IoILitor the burnt 

Yea, Jim, that's Roer. We are putting it in 

right how. 
e 

&Kulkyou. 

Naneuvering mu. 

lbatlk you. 

Eouston, we made the burn at 7.7 plus X plus 

00001 Y; and Z's ue all zeros. Gimbal angles, 

roll 180, pitch 310, aud yaw 020. 

Roger. I co~g plus .X 7.7. YO.1; and roll, 

p.iicb,aridyav180,310, and20. 

Did you get that infomnation,Bouston? 

4pno- 8, Houston. How are you readingP 

Read ym lrrud and clear. Did you get the IL+ 

rorrati0nt 

That '0 afflrmat he. I say again, ve copied 

plus X 7.7, one-tenth In Y, no Z; roll, pitch, 

mdyaw,180,310, and020. 

Roger. Ihe bum ras made at - initiated at 

04:45. 

Roger. Copy 04:45 - 

04. Do you vant us to transfer that to the 

Cs - to the LM state vector or just leave it 

alone? You - 

hffbw3tivt, Frank. We vculd like you to tram- 

fer Sromthe CSNto the IA state vector. 

- 
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00 ahead, F:z.ton. Apollo 8. 

How is that booster looking nout Is it drifting 

av~rapldly,orhowdoes it look7 

Bill is the only one that can see it. Just a 

rinute . 

We're 90 degree0 fkom ite' X-axis, and we must . 

be out 1000 reet and moving out. 

Roger. Understand; 90 degrees fran its X-axis 

and about 1000 reet and separating. 

Plus or minus a couple of thousand. 

Ihderstand. 

Houston, this is Apollo 8. I think ve*ve got _ 

cleusnce now; we got a little behind on OUI 

p23'8, but I suggest ve go abead and start those 

nw. 

Roger. Stand by. 

Ue're vel: clear of the S-IVB now, Houston. 

Roger,BTll. Thank jicu, and at your convenience, 

couldyou give usthePRD readingP Andas far 

as the F23 goes, that's Just iine to get started 

with It. It looks like your first star, which 

Is mmher 14, should be good until about 05:15 GET; 

Over. 

Roger. We'll start F23. 

.L 
i i . 

1 
.- _-.- 
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Eouston. Apollo 8 with a PRD reading. 

Go shead. 

Roger. At 4 hours 4 minutes, Comander la 0, 

u4P 0.64, LMP 0.02. 

bt that. Copy lett to right: 0, O.&, and 

0.02 at 4 hours and 4 minutes. Thank you. 

Roger. At 04:53, it was 0.01, 0.64, 0.03, and 

negligible on the survey meter. 

Roger. Thank you. 

I have a beautiful view of the S-IVF$ and the 

earth here on one. Illi try apd get a picture 

ror you. 

Hope so. 

Apollo 8, Rouston. We've got y<xl about a minute ' 

away from the continuous vent open and 14 minutes 

away from the big dump, andwe would like an es- 

timate on your distance now if you can give it. 

Stand by. Our distance is about 3000 feet ye 

vould &&nate. 

Thank you. 

And we can see the vent. 

Apollo 8. Rouston. Say again. 

We can se& the vent.. 

Roger. Thank you. 

Houston, Apollo 8. 

Go ahead, Jim. 
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Roy, it's really hard to describe what this earth 

looks like. I'm looking out my center window, 

which is a round vindw, and the window is bigger 

than the earth is right nav. I can clearly see 

the terminator. I can see most of South America, 

all the vay up to Central America, Yucatan, and 

the peninsula of Florida. There is a big swirl- 

ing mfatiotl Just off the east coast, and then go- 

ing on over toward the east, I can still see West 

Africa, which has a fev clouds right now. We can 

aee all the vay dovn to Cape Horn in South America. 

Good grief, that must be quite a VIAL- 
z 

Yes. Tell the people in Tierra Del Fuego to put 

w their raincoats; looks like a storm is 

IACre: 
~. 

Roger. win a0. Do you care to give them a 

24-hour forecastt 

Probably as good as my other. 

Houston, ~pou0 a. 

Apollo 8, Houston. Go ahead. 

Roger. You might be interested to know the cen- 

ter vindom is pretty vell fogged up, but the 

other four see28 to be in pretty good shape. 

Glad to hear you've g& four out of five, and 

your big dump vill be coming up in 2 minutes or 

80. 

i 

i 
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Roger. We're standing by. 

The&IVBhas starteddump, 

Eaueton,Apo~o 8. 

Go ebead,Apollo 8. 
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Roger. Hike, did you say star 14 was good till 

about OS:3 or something? 

Yes. Stand by vhile I give you that time again. 

Star number 14 should be good for about another 

8 minutes, Jim - 7 minutes. 

Okay. EOV be advised, the optics calibration 

is very difficult to do because of all the other 

little stars floating mmmiMhere. I'm going 

to . . ..bypass it aa a0 it at the end of this. 

Roger, Apollo a. Understand. 

You should have the LOX dump now, Apollo 8. 

Houston, tkis is 8. I'm looking through the 

scanning telescope and that L@X dump and just 

blanked out completely the entire scanning tele- 

scope. 

Undewma. 

It's 6 fantastic sight, Bill. Looks like the 

S-IVB, a small attitude excursion while it's 

wing. 

Roger. Understand. 

Apa0 a, Houston. 

Go ahead, Houston. Apollo 8. 

. 
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Roger. I've got a, flight plan qdate ror Bill 

ii he's ready to copy. 

Stand by. 

Stand by. 

Ready to copy. 

Okay. Ue are about 05:lO GET where we vill re- 

cord the BIDCK dataTL1 plus rour and!lXI 

plus 11. The !i%I plus rour PAD that we gave you 

before is perrectly all ri&t. We will not re- 

~uire that one, and ve will have the TLI plus 11 

hour PAD ror you shortly, then at OS:45 or 6 hcurs 

on that high-gain antenna checkout. Roger. 

Standing by. 

We are on O&HI D, and we heard - we lost you af- 

ter - TM plus rour was okay. 

. my.. The T&I plus 4 hour PAD is okay. We will 

habe the TLI plus 11 hour PAD for you shortly, and 

at 05:50. for your hi&-gain sntenra checkout, we 

would like you to leave that svitch in WIDE BEAM 

uith rererence to our conversation the other day; 

leave it in WDZ. 

Roger. Don't vant to zap your receivers. 

Ho, it has to do vith some loss of tracking data, 

so it is better to leave it W=DE. 

okay. 

Houston, Apollo 8. Are yo; recording vhat ue are 

gdtiq out or 234 . 

--~__- ?, j 
. 

I 

- 
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Stand by one, Jim; I'll check. 

.lbat is aff-lrmative, Jim; ve are copying your 

P23. 

Pretty big numbers there. 

Well, we think that is because you bypassed the 

tnmnlon check. 

Roger. 

Ii-ton, ve are getting some really big numbers 

in DEU!A-R and DELTA-V. 

Roger. Understand, Jim. 

Do you want us to proceed with this, or should . 

ve just leave them alone? 

Apollo 8, my again. 

I)0 you vant us to accept these, or should we 

leave them alone4 

Stand by. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. We do not vish you to accept those marks. 

This is due to the fact t'.at in bypassing the 

tnumion bias check, you still have big numbers 

Ieit in those registers, so you go ahead vheu - 

after you do the truquion b&s check. Those mm- 

- bera vill become small later, but do not accept. 

themrightnarr. 

Understand, Houston. 

-- --- 
4 i I 
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We have d TLI plus 11 hour update for you when 

you axe ready to copy. 

Stand by. 

Roger. Ready to copy TLI plus 11. 

Rogex, Bill. TLI plus 11. and this assumes no 

midcourse correction nmber 1: it's an SpS/G&lV; 

63330 mpinus 263 &s IEJ. Are you with me so IcuP 

Roger. 

Oksy. 013 56 4759 minus 00489 plus 00000 plus 

47250 177 144 000, not applicable, plus 00197 

47253 554 47050 12 1978 256 023. up 265. left 18. 

Are you vith me so far? 

Roger. 

ohay. plus lwf minus 16500 12681 35608 0% 46 

53, GDC align north set stars, roll 068,' 

pitch 097, yav 356, ullage none; other: one, 

fast return, ?37, DELTA-V equals 7900 for 

Indian Oceau; number 2, hi&-speed procedure 

not required; number 3, assumes no midcourse 

corrections number 1. Over. 

Rcgor. TLI plus 11. SPS/GKN 63330 minus 163 

plus x.zg 013 56 4759 minus 00489 plus 0000 

plus 47250. You copy so fax? 

Yes. I'm with you so far. 

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

, 

. 

I 
I 
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00 05 29 14 &P Roll 177 144 00 BA plus 001% 47253 554 47050 

12 ~78 26, correction 256 023, up 265, left 

18. 'copp SO r8.d 

00 05 29 49 cc Yes, I'm with you so far, Bill; ahead. go 

00 05 29 54 r&P Plus 1197. minus 16500 12681 35608 0506, cor- 

rection 05C 46 53 north set 068 097 356, zero 1 
dusge- Rote one: fast return, P37. DELTA-V 

1 

WOO Indian Ocean; tvo, high-speed procedure 

not required; three, PAD assumes no MCC 1. 

Over, 

00 05 30 42 cc That's all correct, Bill. 

00 05 30 49 Lw Roger. 

Ooo53lo8 CsfP Houston, Apollo 8. 

00 05 31 10 cc Go abead, Apollo 8. 

00 05 31 13 CMP Roger, Mike. I'd like to give some cements 

on P23 data. The auto maneuver was quite 

accuiate. Looks like ve got some substellar 

point 6 the maneuver; auto optics put Canopus 
.- 

straight where it should be; minimum impulse 

coutrolvorked as advertised. At the altitudes 

-at vhich I started to do the sightings, they 

have a definite hazy baud line. The filter . 
gives the earth a glov, sort of an orangey 

glov- It's very indefinite of where to put the 

star, but there does seem to be a solid line 

vhere YOU might expect the horizon to be that 
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appears through the haze where we expect the 

. atmosphere to be. I followed the procedure 

vhich we had done up at MIT, about tvo lines 

atop the haze layer a definite line ror these 

sightings. In regards to the optics calibra- 

tion, it was very difficult to find a star in 
the landmark line of sight in the venting of 

00 05 32 33 

00 05 32 44 

0 

oo 05 32 56 cc 

00 05 33 00 LMP 

00 05 33 07 

00 05 33 15 

00 05 33 17 

00 05 33 41 

00 05 33 43 

cc 

Cl@ 

cc 

LMP 

cc 

LMP 

cc 

LM? 

the S-IVB. 

Roger, Apollo 8. We copied'that, and we'd 

like for you to do that trumion check, that 

calibration, prior to your next set of sight- 

ings- 

Roger. Will do. Canopus just disappeared 

.from viev, and maybe when we get a little 

time here, I'll try to get a calibration the 

flrst tie. . 

Roger. Understand. 

And, Houston, we've revound the tape; you zau 

dump it at your convenience. 

Roger, Bill. Thank you. Are you still pickiw 

up anything on the VW1 

Are you playing anything? 

Affirmative. 

go, I'm not picking anything up. 

Roger. Thank you. 

What's our altitude nov? 
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00 05 33 50 

00 05 33 55 

00 05 33 56 

00 05 33 59 

00 05 34 03 

00 05 3, 06 

00 05 34 09 

00 05 35 01 

00 05 35 04 

00 05 35 07 

00 05 35 15 

00 05 35 23 

00 05 35 26 

00 05 35 57 

wo536w 

00 05 36 01 

00 05 36 09 

00 05 36 10 

00 05 36 28 

cc 

LMP 

cc 

LblP 

cc 

Lw 

cc 

cc 

CMP 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

CMP 

CC 
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pase ll 

Well, you're about 22 000 miles. . 

*sY- j 

Give or take a thousand reet. 

I'll go ahead and turn VHF-A off and high gain. 

Roger,Bill. Thank you. 

It vas soms pretty nice music while it lasted. 

Yes, I bet so. 

Apollo 8, Houston, 

Go ahead, Houston. 

We're going to have to wait until we get the 

high-gain antenna locked on again to dump the 

tape. 

Okay. And ycu are about ready for us to go to 

the FTC attitude? 

Stand by one. 

Okay. 

Apollo 8, Houston. 

Go ahead. 

We'd like to hold off on the P!E and get some 

p10re F23 infornation. We'll have some more 

details of that for you shortly. 

Alriefit. 
. . 

Mike, what I'm doing nov, I'm going over to 

the star Sirius . . . 

Apollo 8, Houston. You faded out cmpletely, -I 

Jim. I heard Frank, but it faded v&en you began t 
i \ 

_- te.@?ng. Say again. \ 
": f 
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00053638 

00 05 36 49 

00 05 38 15 

00'05 38 18 

00 05 38 19 

oao53838 

00 05 3g 01 

00 05 39 16 

00 05 39 18 

00 05 39 29 

CDR 

cc 
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Roger. I have svitched to Sirius, the second 

&ax in the first set, to see ii I cati% get 

UI optics calibration on it, at least. 

Roger. That's flne. We'll have some more 

good vords ror you shortly. 

Apollo 8,Houstou. 

Go ahead. 

Jim, on your P23, we’d like to go ahead end 

do the calibration and then use star number 15 

and take three sets, followed by star number 16, 

two sets. Over. 

Roger, Rouston. That's what ve're trying to 

do. I'm trying to get 15 r0r en optics CAL. 

It's been very difficult vith the bright earth 

to flnd astsx that we can gctintothe sextant. 

I'm trying to use the auto optics in P23 to get 

the star. We have that nw; we're trying to 

usneuver the spa&craft to bring the tnmnion to 

sero so ve can get the landmark line of sight. 

Roger. Underetend. And I also have your Pl!C 

attitude, vhich is different than you have. I'll 

give that to you whenever you get a free lnoment. 

Ready to copy. 

Alright. FTC attitude will be pitch 242; yav is 

020. Over. 

pitch 242, yaw 020. Copy. 
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oo 05 50 56 

00 05 51 00 

co 05 5103 

00 05 51 07 

00 05 5115 

co 05 51 19 

00 05 51 22 

00 OS 52 11 

00 05 52 I.3 

00 05 52 lr, 

00 05 52 24 

00 05 S? 29 

00 05 52 31 

00 05 52 33 

00 OS 52 34 

00 OS 52 41 

00 05 52 49 

00 05 53 52 

-- 

cc 

Im 

CC 

LMF 

cc 

cc 

LMP 

cc 

cc 

cm 

cc 

CDR 

cc 

.cDR 

a@ 

cc 

CDR 

cc 

cw 

I’ 

very gooa; thank you. 

Hamton, Apollo 8. Over. 

Apollo 8, Houston. Go ahead. 

Roger. We'll hold up on the high-gain check 

tmtll ve get out 0Z p23. 

R6ger.Bil.l. Thank you. 

IOU mey have to delay your lunch a little bit. 

Areyouhungryt 

IlO. 

_ 

p'frst time I ever heard you say that, 

Apoilo 8, Houston. 

Go ahead, Bouston. Apollo 8. 

Roger. It looks to us like the &IVR is behav- 

Uq completely nonmlly in regard to all the 

blodovns and other ceGuential events thet take 

place. It looks good. 

Rcger. Hav far away is it from us now? 

Ue vere going to ask you. 

(Laghterl Okay. . 

Fikty miles. 

Roger. Copy. 

Let's make that 80 kilometers, since there are 

some international aspects to this flight. 

Roger. 

Okay, Houston. We did an optics calibration; 

ve get zeros all the time. . 
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00 05 53 58 

00 05 54 03 
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1 I 
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00 05 54 09 

00 05 54 55 

00 05 55 01 

00 05 55 48 

00 OS 55 53 
. 
00 05 55 54 

00 OS 55 57 cc - Uevould expect so. 

80 @6 07 16 CDi3 Houston, hov do you read? Apollo 8. 

00 06 07 18 cc Apollo 8, Houston. Go ahead. 

00 06 07 21 CDR Roger. Have you been getting the dovnlink on 

00 06 07 25 

00 06 07 28 

00 06 07 33 

00 06 13 16 

00 06 13 18 

. 

+ 
cc 

cm 

cc 

CDR 

cc 

u4F 

cc 

CMP 

cc 

CDR 

cc 

cm 

cc 
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RoSer- Understand; 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 flnally see it. 

Rcger. Understand. We are real glaa you got 
> 

that so ve can get a horizon calibration to put 

in the computer. 

Looks like the number 5 window is krting to 

fog up, Houston. 

Roger, Houston. Understand it's the number 5 

that is fogging up. 

Houston, F23 coming through with Sirius. 

Roger. Thank you. 

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

ta. 

theF234 

That is affirmative. 

Oksy. Hcru hou much longer do you want us to 

hold off going to FTC? 

Stand by one, Freak. 

. 

Houston, Apollo 8. I 
Apollo 8, Houston. 
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00 06 u 24 

oo 06 u 26 

oo 0613 37 

oo 06 13 47 

00 06 14 03 

00 06 14 10 

00 06 14 16 

oo 06 16 18 

00 06 16 20 

oo 06 16 n 

cc 

CUP 

cc 
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QIP 
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cc 
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A&UO 8, this is Houston. Over. 

Roger. Are you recording all of the data from 

23,or&ymvsntsome readdcuntoyout 

Stand by, Jim. We think we are getting it sll. 

We are confirming mu. That ie aMirmat&, Jim. 

We n getting +ll that is coming dam. How is 

it goingt 

It*a working very nicely. I finished - one set 

uasSirius, three stars, and one set with Pro- 

cgon, or two rippings; three si&tings with 

Sirius sad two with Procyon. 

Okay, Rouston. This is Apollo 8. We are ready 

to go to the PTC attitude. 

Roger,?rank. Understsnd. Andue understand 

you*ve completed all sets, three on one and two 

on mother in P23. Is that rightt 

!l!hat's affirmative. Rut ve%e finished the five 

siettngs, three on 15 ana two on 16. 

lllpouo 8, Rouston. 

. ~oahead,Eouston. Apollo 8. 

Roger, Prank. What we are doing dovnhereis 

thiB. We'd really like the horizon calibration. 

Ye would like a total of 15 marks; you know, 

three sets on one star, two on the other. On 

the other hand, ue are balancing that with the 

need to go to FTC, and we are not losing si&t 
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00 06 16 50 CDR 

00 06 17 90 CC 

00 06 17 03 CDR 

00 06 17 04 cc -- c> 
oo 06 17 09 QR 

00 06 17 14 cc 
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of the tsctthatyauwantto go to PTC right 

w. So if you villbear vith us another couple 

of minutes, ve are trying & decide uhether to 

askyouto gobackand do somemore ofP23 or 
! 

whether to clear you at this time tc.go to PTC. 

Over. 

Okay. We sterted maneuvering to FTC. We are 

getting kind of far behind, and vhat I am con- 

cerned about, Mike, Jim ia nov taking off his 

pressure suit. 

Roger. Dnderstand. Bow ahoutyou andBillP 

Well, ve sire stmding by till he gets through. 

Understand. And you are maneuvering to FTC. 

That*8 fine. 

Well, I vculd prefer to do that, but we vill -- 

Obey. Stand by just one. 

_ L- 

_.___ .-. .“...-. ei . - 
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00 06 22 12 

00 06 Z! 14 

00 06 n 1-f 

00 06 n 49 

00 06 22 58 

00 06 23 01 

00 06 23 10 

00 06 23 21 

00 06 23 26 

00 06 23 28 

cc 

(9R 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

rpouo 8,~oueton. 
I 

oonhead, muston. Apollo 8: ' 

Roger. We vould like to hold off on the 

paaeive thermsl control until 7 hours GET and, 

intheneantim,togetae8mnymreF23marks 

uvecsn,etartingviththe firstetarand 

doing two sets of three marks each, and then 

going to the second star we gnve you. And 

concsrent with that, if poesible, we vould 

llkeBill torunthie high-gain antenna check- 

out if Lovell~e attitude is compatible vith 

that. 

w. But they have not been to date. Ye 

are elermt to the passive themal control 

attitude nov,andJimie justhaliveythrough 

tdhg hi8 8at 0rr. I 
, 

Roger. Understand. / 

We'll have to hold orr for a minute here. / 

Roger, Prank. And the reason ror this is the 

horizon calibration reptires a mmher of points 

to give you good dnta for the onboard BAY ce 

an. 

Roger. We underetsnd. We vi11 be ri@ hack 

with you; Jue+. have to valt a mimte here. 

Roger. Thsnk you. 

That failing to separate from the S-IVB kind 

. 

or r032.m us up a little. 

-- --- 
- 1 
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\w 06 23 32 cc 

00 06 27 21 CDR 

00 06 27 24 cc 

00 06 27 27 CDR 

00 06 27 33 cc 

00 06 27 40 CDR 

00 06 27 44 cc 

00 06 28 11 CDR 

00 06 28 15 cc 

00 06 28 17 CDR 

00 06 32 42 CDR 

00 06 32 52 CDR 

oo 06 ZG? 56 cc 

00 06 xi? 59 CDR 

. Tape 7 
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Ihderetsnb. 

Houston, Apollo 8. Hov do you read7 

Apollo 8. GO ahead. 

Eager. We are l tsading by. Are youabout 

ready ror the high-gain antenna trial? 

Otay. Just a second; we will check on that. 

Then era you In a position where you can go 

back to the star sightings? 

Well, we will be, but we can't until Jim gets 

r**. 

Okq- Ue will stand, and you give us a mark 

al that. In just a second, I will check on 

the antenna. Okay. It looks like we are 

ready to go on the &&-gain antenna check. 

Andve can either go with cmds called out 

from the ground, and yCm can monitor it, or 

you csn be talked through it, whichever you 

prefer. 

Uell, stand by. I guess we are not quit 2 in 

a proper attitude yet. 

RwY. 

We art elovly getting it. 

Houston. Apollo 8. 

Houston, Apollo 8. 

Apollo 8, Bcueton. Did you call? 

Roger. Thus is the +gh-gsin mtrnna em 

vlde auto. 
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Eager. 00 06 33 04 

00 06 35 21 

00 06 35 24 

00 06 35 26 

Houston, Apollo 8. 

Goahead,Apollo8. 

Are you getting the results you vant from cur 

high-gain antennat 

Apollo 8, Houston. Affimative. We are 

getting your data, and we are;y have a beam width 

~,butetand by oathat. 

Alright. We%8 etanding by. Jlm’e 8bout 

ready to go back to the P23. 

Roger. We have a GO until 7 haw8 on the 

start 0r the m!C. 

Roger. Bwen. 

Ramton, Apollo 8. 

Go ahead, Apollo 8. 

We're QI the PTCmode novvaiti~ rorJia, 

end I noticed that clt my vindov nov I can 

see Orion very clearly, even though the sun 

16 bri&t in the other vindov. 

. 

00 06 35 45 cc 

. 
00 06 35 53 

w 06 35 57 

00 06 36 05 

00 06 36 54 

00 06 36 57 

00 06 36 sg 

10 cc 

00 06 37 u 

00 06 37 14 

w 06 37 19 

Roger. 

It almost pained me to say that, but it's true. 

Roger. 

Bpeaking of the windows, the number 5 vindov 

is getting pretty well obscured and the nm- 

ber 3 vindov is unusable. 

Roger. Understand; number 3 is unusable end 

00 06 37 22 

00 06 37 29 

3 1 %. number 5 is obscured. CM you tie alt any -- 
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oo 06 37 39 

00 06 37 42 

00 06 38 14 

00063830 

00 Op 42 57 

00 06 43 02 

00 06 43 29 

00 06 43 35 

00 06 44 37 

00 06 44 40 

00 06 44 41 

00 06 44 51 

&finitlon rt all, or do you have a *get to 

look rtt 

Well,1 caueeetheaun. Waittill it comes 

uamd the earth, aad I’ll give you a better 

hchaithat. 

-w. 

npo~o8,~ouston. We’re goi.ng tq go ehLd 

md try to’ dw& your tape right mu. Circuit 

mrgia6 aren’t too good at our present con- 

figuration. Ye’n goilg to take a look at 

it. If it doesn’t work, ve w have to dmnp 

it -again at 8 later configuration. 

Eamttm,Apo~o8. We’re nmneuver~ back 

DOY to do another ?23. 

Bpllcr- Thank you. 

Eamtcm~ this is Apollo 8. I’ll do tvo more 

eat6 on 15, end then we’ll do one set 011 16. 

qoger. ThMk you. 

Apollo 8, Houston. 

Go ohead,Eamton. Apollo 8. 

Qkq, Apollo & I'd l5ke to rill you in 

asthings we're thinklng aboutdoinginthe 

next couple of houra, Sir& chance yap get 

thUe. 

Go ahead. 
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00 06 k4 52 

0 

0 

00 06 45 46 

00 06 45 47 

00 06 45 56 

00 06 45 59 

00 06 46 06 

me7 - 
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ec Okay. In relationship to the aidcmree cor- 

rection, ve’dllke toputthatone airuntil 

abwt 11 hours. and it will be approxbataly 

a PFrout-pe~eecond burn. The reason we're 

delaying the burn time is to allov ror better 

tracking ae r result of the 'I-l/2-root QCW 

second you put in on the separation. Ue'd 

like to tJe,a little sore ti.mz to look at 

&he trackg data. -And the diepereione in ymr 

correction uen't going to be growing very rmi 

hue. What we'll do then Is to delete the EAV . 

l i*tinge thatomurabout09 pluelointhe 

nlghtplau, mdthle till begettingueback 

0 to the noti iii&t plan sequence. 80 

&*ll go ahead and finish the F23, and the 

7-hourlimitonthatP23ieduetotherenge 

limits on thie.teet. Over. 

afP Iedue to thevhatdidycu say? 

cc lhe 7 hours on the P23 problem is due to the 

feet that we van+ to get these sightings in 

at a certain range. Over. 

aP Roger. Understand. 

ec Ifyouhaveanycomments onthatpropoe.el,vhy, 

go abeadandpaeethemdovu,endve'll reedthem 

tn. / 

CUR lo. I think that'6 fine. We need to get out of 

thh suite and get eoe&hing to eat here too. 

r 
- 
e : 

t 
: : -. 

I 
I 
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oo 06 46 II 

00 06 47 35 

oo 06'47'37 

oo 06 47 40 

oo 06 47 51 

ooo6sooo 
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. 00065008 . oo 06 50 1.2 
00 06 50 u 
000700l3 

0007OOl5 

00070018 

cc 

08 

cc 

cm 

cc 

Q(p 

cc 

cc 

CDR 

cc 

U)R 

cc 

CDR 
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Roger. Lo&s like vc*ll be back op the flight 
j 

plmnbyllhours. We'll be holding up OII the 

updates and PAD's because o? the later bum. 

muston, ~pono 8. 

oo ahead, ~pono 8. 

Wr. I believe UC have the 8-m in sight. 

It wuldappear tobc tumbling, andcvexyonce 

io a *ile, ve are @tlng very bright rtfltc- 

tiom ironI it off the Itar, ass the mm. 

Roger. 

Rcueton,8. Arc yaa getting the data Cram the 

Pat 

Stand by me. 

-tive. ~pdlo 8. 

=Jv. 

AQCUO 8,Rouston. 

00 ahead, Emston. ~pono 8. 

Roger. We're copying your P23 progress. ?A0 

advlsef~ that it looks like you sre finishing 

your f'irst star, and we'll need one more set 

on the second star, and this 7-hour cut-off 

hl'tthat firm,eovevouldlike foryar 

to go ahead and complete the aoeond rtst if 

you call. 

We're on the last setting OS the second atar 
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00070041 

00070051 

aoo7w59 

00 07 01 50 

00 07 01 57 

00 07 02 03 . 

00 07 02 17 

00070223 

00 07 02 25 

00 07 02 37 

oo q 02.46 

00 07 03 26 

00 0-7 03 44 

00 07 03 47 

00 O-7 03 52 

cc 

CDR 

cc 

Ll4P 

cc 

CMP 

cc 

a@ 

cc 

CDR 

CC 

cc 

CDR 

cc 

CDR 

CDry. Real fine. And we've got a - it*@ about 

tir for a cry0 fan cycle. 

Okay. We'll do thes one 8t the tir for abenat 

4 minutes on each o? tha. 

Roger. 

Ue've pt the cryo fan on in Ii2 tank nmber 1. 

Roger, Bill. 

Rowton, Apollo 8. We've just got finished 

taking two nets, eix si&tings on Sirius, and 

ale ret on Procyon. 

Roger. I understand that's six on Sirius and 

ma al Procyon. 

Tvo s&e on Sirius, one srt on Procyoo. 

Roger. 

And we're maneuverin& now to FTC attitude. 

oh. Roger, Apollo 8. 

Apollo 8, when you get a chance down in the 

lover equipment bay, it looks like you're 

llaingthe floodlights inthe dim2 position, 

and that one is a time-limited item. We would 

like for you to do your staadtxd ~nniag in the 

dim 1 position. Over. 

Roger. Just turned them off. 

Okay. &time you have thes on. ming dim 1 

position is preferred to the LEB. 

Thfdc you. 
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wo7~50 

wqo157 

00 07 OS 01 

00 q OS 10 

00 07 05 14 

00070621 

00 q 06 22' 

00 0’7 06 23 

00 07 06 27 

wo70630 

w o7 06 35 

WO70846 

00 07 09 41 

EOUSiOll. Wehavctbecqofatm-thtnum- 

ber1R2taukvas onatCV:Ol. Tau can give 

tm l hack vhen you vant it - when you’re ready 

for it to be turned off. 

uilco. 

okay, ~po1.10 8. Ycu can terminate that one 

aad go to the other tank. 

Roger. 

Okay. O2 gage number 2 la on. 

Roger. 

muston, hpollo 8. 

a0 ahead. 

ATU you having any problem on the gtaund with 

Y+= 

Itgstivt . Tou*re cominginloudandclear. 

w. We seem to be breakim lock inttrmit- 

tautly up here axe in a while. 

Roerr. Ue'll keep our eye oti it. It rramds 

80% though. 

Okay. Houston, Apollo 8. We've initiated the 

PTC. 

Roer. 

Okay. Apllo8,you canterminatethe fans 

in the hydrogen, and we're resdy to start on 

the oxygen tanks. 

Okny. Stand by. 
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wo7us9 cc &ono 8, ve are through vith the duq; yar 

0 

wo7l202 

wo7lslo 

00 07 15 15 

00 07 15 19 

*wcVlsn 

00 07 15 30 

00 06 15 k 

00 07 20 49 

W 

cc 

caai have the tape recorder back. 

mr= Thank Yo=. 

rpouo 8, Houston. We are ready to ~0 to the 

l ecod o2 tank. 

hd for your lnfonnatian, it's Cleveland 

25 to 10, and what vt plan to do - 

llmt*a Cleveland 24 to 10, not over yet. 

sulk yua. 

OLy, Apollo 8. Imoks like you cau termlnatc 

your cryo faua noa, and vt ‘rt going to leave 

yua a&t for 8 vhilt and let you get caught 

up. !Wnga ve have ouboard, the high-gain 

antenna check, fXBS-4 mode check that yau have 

listed at 7 hours, we’ll put off and do vhen- 

ever you are ready for it. So that's at yarr 

convenience. During the high-gain dump that 

we performed using a wide band, ve vere still 

getting real good dats at 36K, vhich is a 

little bit further than circuit margine that 

vere predicted for you. And ve've got our 

SPSbun~comingupaomevhere aroundllhours, 

md ve'll &ve you mre information on that 

later. 
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Bogcr. We're doing the PRWEAN 21 WV, dctelc 

rfnlng ground track for I#1 that ve did not 

mke at 5 houri. , 

Eogcr. Thank you. . 

huston, hp01.10 8. 

00 &cad, lip0110 8. 

Olcw. We justbroktlock on 6-bandhigh-&ain. 

Ue're QO OMI Bnov. 

Roger. OMI B. 

Apollo 8, Is that Bravo or Delta? 

Dog. Delta. 

Roger. 

Ue'caa't get the PROGRAM 21 to Integrate up 

toLOI& juststallsdout around6ghoursand 

2 mlmltts. 

Rager. They are vatching It. 

Houston, Apollo 8. ’ 

Goahead,Apollo 8. 

Roger. Do you rant ue to 6top the integration 

via VEBB 963 mr. 

mt is affirmative; VERB 96. 

Roger. Will do. 

OF WE 

. 
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SC 

cc 
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nouston, this is Apollo 8. 

~&lo 8, Houston. 

Go ahead, Apollo 8. 

Roger. I)0 you vast us to hold off on this P52 

raligrnllent , elao? 

Tea, that is affimative, CAP COMM. We want to 

do that a cbuple of hours when it is related 

tb the maneuver, midcourse. 

That is affirmative, Apollo 8. Let's time the 

maneuver and ve vi11 hold off and do that all 

In normal premaneuver sequence. And - We have 

gut rscorehere - in the fourth quarter, 3.l to 

u. ha I'VE got B-VO~~~B 0ny0~rm dis- 

crepancy auy time you are interested. And I'd 

likt to confirm - - 

00 ahead. 

Wmy. Before I get off on that one, I'd like to 

coafbm that you use the VERB 37 procedure to go 

toPo0. 

Wr. 

Qray. On P21, the thinking runs that ycu had a 

ilight error in your state'vector at the time you 

started, and when that was integrated out, it 

intercepted the lunar surface vhere it locked up 

and this is contalned in a fairly recent program 

note. 

- 
- .,& I 
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q. Hov, ve%e closed the - the waste vent, 

cc 

cc 

stave should see this O2 cane down nav. 

=wy. Umlerstaud you closed the vaste vent, 

and hou about the lithium change? Have you done 

that one? 

Roger- That's done. 

okay. mank you. 

T-CC&M, FLEET. ma you copy that? 

'Ihis conference coutmnication la great. We 

wn't have. to have any debriefing. 

(Laughter) !I!+t'a pretty outstanding. 

wt. 

Did you copy that? 

Houston, A~UO 8. 

00 ahead, Apollo 8. 

Roger.- With the delay in burn, do you mind if 

ve have a u&e dump the - before the burnP 

Uill that r0ul your tracking up? 

Qray. Standby. Let me run that one by. 

Apollo 8,Houston. We don't have any objections 

to going ahead vith the urine dmp nav. And for 

yoy information, the vaste uater dump - our 

mheduk, ve plan to put it off until about 

1133, =a this will get you up to approxixmtely 

90 percent in your vaste tank. It's a little 

ggher than normal, but ve vanted to put this 

: 

!- -__ : _ 
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err until after the burn vaa completed; and 

some 0r the other thing8 that ve've got coming 

up, &out 9 hour8 you have oxygen f'uel cell purge; 

aad PC% already mentioned the deletion or the 

+ar landmark sightinga. Fraa 10 to 11 ve have 

put aoide ror the burn preparations. And a final 

score is 3l to 20. 

CDB ClcvelandwanoverDallaa,huht 

cc Hov about that) 

WE Eouaton, how do the circuit margins on the 

s-band look as compwedtoyour preflight calcu- 

lations? 

cc Cktq, Apollo-8. Xtta a little bit early to give 

youa!q realnumbers on your C!0MM performance. 

Looka like it'8 voTk+ng aa good aa predicted, ma 

everytaine else seems to be doing better, so 

this may be doing better, too, after ve have done 

our next CO!@4 checks some of these other things 

vill have a better hack on; I can give you a 

quimtitative azmfer to your question. 

Rogu- 

mP Houston, Apollo 8. How do yo.u read? 

cc Loud and clear, Apollo 8. 

Ia Roger. sure got a nice v&m? of the earth tram 

here. We can see BaJa California and abcut vhere 

San Die&o ought to be. 
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cc 
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I can't me rq dad's flagpole,out there todq, 

though. 

Ye'll tell the doctors about that. 

Apollo 8, Houston. 

Go ahead, Houston. 

Okay. We dropped orr or high gain on the OMNI 

there for a bit and vent to a low bit rate, and 

ve’re getting ready to c ommnd you back to a 

high bit rate. Do you vant UB to keep you posted 

wezytimewe change tape speeds? 

WeQ-e not recording now anyway, Houston. 
a 

Ww. Uuderstand; but vhen ve got to high bit 

rate, do you vant to be kept informed every time 

ue transfer? We hadn't planned on it. 

If ue thiuk it ve need to recorder, ve'll ask you 

an that deal. 

Okey. 

Apollo 8. 

00 &head. 

Roger. How does yourtrachinglook on us? 

Ndo,FLIGH!r. 

Apollo 8, tracking still in progress end a 

little to0 soon to give you a finn ansver on the 

results, but ev&ything looks nominal so far. 

16 it vorkiag okay? 



- ” 

00 03 10 24. 

wo9lo36 

WW13W 

WWl305 

00 09 15 41 
. 

00 09 15 47 

wQ91s50 

00091731 

.- 0 00 09 17 33 

‘-. _ 

Seem8 to be. 

Tape 8 
?agc 5 

Apdlo8. 

Go ahead. 

Ohay.’ Sometime vhen it's convenient ror you 

now, I would like to see an qgen fuel cell 

purge. bd do you have any estimate on when 

~a. might be getting around to this COM! test? 

Right now we're right in the middle or trying to 

get mmething to eat, Ken. We can - I guess ve 

can do the fuel cell purge. 

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

vhatyouvere doing atthetime and - Give us 

l 'call vhen you have a free moment% ve'll pick 

3" 

We can start the O2 purge now, ii you vish. * 

Ok&. That'd be fine, and I'll keep track of 

the time ror you. 

G+tq. That'd be good. Bow I'll turn on O2 nov 

on fuel cell 1. 

0-m Thank you. 

Apollo 8, Em&on. That's about 2 minutes on your 

first fuel cell. 

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

Roger. 

Houston, Apollo 8. 

Houston. Go ahead. 
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Wke I'n waiting for ply turn at the water gun, 

I ml&t give sane ccamnents on the optics. There 

8eemstobe qjuite aband of light that goes all 

my across the scanning telescope anyvhere in the 

rici~ity 0r the 81~1. Just a little vhile ago we 

uue in the position vhere I could pick up the 

m in the scanning telescope. And then I looked 

at -it In the sextant and the sky - the space around 

t&e moon uas a very light blue, Just about as 

light blue as ue have it back on earth. And 

it 'e not black - that sun angle vith the moon. I 

Understand. This light blue vss - shoved up in 

the sextant. 

!Blat’s affTlmative. I maneuvered the optics so 

I could pick up the moon in the sextant, and the - 

the space around the moon is light blue. 

Wr. Can you make .any kind of estimate about 

the proportion of the radius, hov rar out that 

8~ to extend? 

U&l, it extends the full length of the sextant. 

.&et-, I could see us coming as ve moved across, 

because the band of light In the scanning tele- 

scope cut across'vhere the moon vas, and it moved 

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

fractional light inside the optics themselves. 

Roger. I 

r- 
j 
L 
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00 09 19 09 QIP Alao, 1% been occasionally laoking out to 
. 

www35 cc 

0009 19 41 Qdp 

00 09 19 53 cc 

wog2ow u@ 

=‘og2017 cc 

see if I could see stars at various sue sngles, 

and at this 1sxrt1cula.r altitude, it's very dif- 

ficult . In the scanning telescope the sun is 

vtry bright aud the earth is very bright, And 

if I looked at the earth and try to look ror stars, 

I lose w dark adaptation very quickly. 

Roger. bo you have any problems seeing tTe mcont 

Xo problem seeing the moon. When I looked for the 

star lanckark line of sight, I - It's a very thin 

crescent, but it vas very visible. 

Roger. I&s the area illrrminated in earthshine 

showup 

Hot at this altitude, and that's strange. I 

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 earth's light, completely blanked out the dark 

side of the moon to this altitude. 

i&v about tbat. 

I 

i 
: 

I- 
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00 09 20 23 

00 og 21 11 

00 09 21 16 

-OFTApE 

CDR 

cc 

LMP 

He;ybe ve have sn atmosphere around the moon. 

Okay, Apollo 8. Looks like that ought to tezmi- 

Gate the fuel cell purging. 

Roger. 

. 
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am 
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am 
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00 ahead, Apollo 8. 

no you vant to get started here around 10 hoursl 

fr thataty0~ da? 
9 

Well, vhat VC) had planned YOB to use the 1% to 

ll-hour period 98 your prtburn preparation just 

u ve vould have done normally, and - - 

That’6 fine. We can go ahead and do that. 

- - and ii you CM vork In this COMM check 

kiore that, it wm.ld be desirable, but.that'e 

not a constraint. 

that do you vant in the vay of a CON&f check, 

Qeor6ef 

ApIn, vhat do you vautg 

Okqr. Uhat vt've got here ie a couple of DlD 

cam checks. Ue'll be switching ar0wa to five 

different modes, and only one of them will 

interrupt your activities. In that cast, we'll 

be witching to the uplink backup voice, end 

that's the one time that you might lose temporay 

uplink volct cow. You'll have downlink voice 

CO% throughout the entire procedure, aa it ought 

to t&t pu, I gntss, 10 to 15 minutes MAX, the 

only requirement being that ve should stay on a 

hi&-gain antenna. 

Why don't we go ahead and start now then? 
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w. mat round8 petty good. 

- vheoever - 

okq, &pollo 8. Another couple of minutes 

Md we'll be ready to 60 into our - our cola 

ChMk. And, for your information, looka like 

the signal rtrength is 3 to 4 dB bettor than 

expected on the vi& range, on the WIDE BEAM 

mode, and approximately that gives you 1.4 in- 

crease in your range. 

Roger. Ltt'e not incream it by 1.4 more, 

though. 

Okay. 

Banething else youlpigbttake a look at: as 

you go through the FTC, ve have some vho would 

like to kuow if you c&n set any detectable 

effect on the vindwe in the form of their 

fO&@D& Particularly. a-8 the sun seem to 

vary fog intensity or does it increase it or 

decrease It or make it go in patches or mything 

like that that you might be able to notice? 

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

the different Fncidtnces of the sun*6 rays 

ma&f'y the - the fogging. or at least change it. 

okay, Apollo 8. I1m sorry. Would you say again, 

pleaaet 

The suti doesn't stem to have er;y effect on the 

windows themselves, but the difftrtpt inch - 

- ‘ I 

. 
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angle8 o? incidence ot the man rays change the 

relative sacant of obscuration caused by the 

w6mb 

w* 

okiy,~pollo 8. We’re ready to go into the 

Cc244 check nw, 0na it93 your option. ut cm 

call out svitchte knd let you position them, 

orve CM ~tmimand it fromthe ground. In eithw 

event, there vi11 be a couple of switches #at 

you'll have to throw for us. 

vhat me have - vhat yoli want. 

Ok&r. &d I'll keep you posted on what we're 

hine* The first test it3 an uplink voice ana 

ran&q vith full dowzlink vbich is essentially 

vhat you’re doing r!ght nov, is to be used for 

l hstlhe. 

Boger. 

OLSY- We’re darting on test number 1, and 

i?;JIDUYOUldverirrthats-bandBORMALmode 

witch is in V&JE. ; 

Roger. We’re in VOICE. 

Olcaj= 

. . . Charlie. 

And the up-telemetry DATA to DATA. 

Roger.llATA. 

TF----- 
1 I 

I 
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Okq. Andup-tt1emtry (XMMARD to lRx3m.L. 

Bomal. 

Roger. How about high-gain antenna track to 

MD? 

mssBRT1) 

w 09 51 49 

00 09 51 55 

Wag5157' 

We’re on CHVI D now; we’ve got to wait till we 

(Ist eaund the other way. 

Ok4;r. What*6 your tstimsteT 

cm 

cc 

Wop5201, cm? 

00 09 52 10 

00095219 

00 09 52 25 

WQ9523b 

cc 

CDR 

cc 

CDR 

Ue*re at 15 minutes from it. 

Ohay. 

Maybe ve'd better hold the COMU check till after 

the midcourse, because we’d better get fired 

hem at 10 ii ire want to burn at 9. 

That's affirm. We’re viewing that right nav. 

. . . means we're on tvo vertical level. 

00095243 cc 

ww%?Q am 

00 09 52 55 cc 

c.> 
C&8& Apollo 8. We're postponing the CCMM test 

until after the burn. 

Thank $ou. 

Houston, Apollo 8. Art you ready to go - for 

wo95302 

Wop54~ 

CDR 

CDR 

ti to 60 through with the P52 nov? 

That's negative, Apollo 8. We vould like to update 

things first, and ue're going to give you a M 

state.vtctor and then an txttmsl DELTA-V. 

Rc&r. 

And with PO0 in ACCEPT vhile ue*ll go ahead an.3 

wo95435 cc 

00 09 54 43 

00 og 54 44 

cm? 

cc 

vork on that. 

Roger. wo95450 CDR c. I 
i 

1 
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A~UO 8, Houston. 

00 ahead. 

mw* We've got your PAD'a. We're ready to 

read up to you, And we're &ending by to flenk 

your 8tate vector and extcrmil DELTA-V whenever 

you're ready to give us AWEFT. 

Rqgtr. Just skand by Fe, and we will get the 

PAD from you. 

Andvevillputin -l!MinAC!CEPT now - at this 

time. 

Roger. 

Ue'rt ready to copy the PAD. 

okay, ~pouo 8. I didn't copy that last one. 

We ut sending rou state vector up nou. 

Roger. We say ue ue ready to copy the kD. 

Obsy* The fir& PAD will be a manewer PAD, 

WCC one,sndthis tillbe en SPS/G&I? beginning 

with the veighk, 63295 ninus 163 plus I.29 010 

59 Ss 30 @us 001 36 minus oo 045 pzus ooz 02 

345 188 343 999 99 phs 016 85 002 48 002 001 

86 23 2013 164 012 up ~76, left 04, ~ovem?xr 

Alfa for the remainder of that column. In the 

callmente : north stars; 068 097 356, a no tilage 

~tut, and a single bank burn on bank Alfa. Over. 

Houston, Apollo 8. ?fCC 1 maneuvers: SPS/G&H 

63295 minus 163 p& 129 010 59 5830 plus 00136 

:- I 
I 
I 
i 
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0010 06 40 CDR 
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mixlur ooo45 prue oo202 345 186 343 all g's 

plur 01685 000248 002 00186 23 2013 164 012, 

up 27-6. left dr Hovember Alla for the remainder. 

Worth set stars, roll 068, pitch 097, yaw 356, 

noul-e singlebank-bankAl.fa. 

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

l TL1 plus - 11 PAD for you. 

Roger. a0 ahead. 

Houston, Apollo 8. GO ahead. 

Roger, Apolio 8. Loud and clear now. Are you 

ready to copy? 

Roget. Ready to copy- 

OaY* This is a TLI plus 11, BPS/G&R. This 

awrrmea a midcourse correcttin number 1: 631 

4d minus 163, phs w 013 56 48 97. minus 005, 

ti, plus 00 00 0, plus 47oi6, 177 143 000 November 

fifa, phs 001 97 47 020 5 51 468 18 12 12 83 

257 023, up 263, left 17, plus ll 95, minus 165 

00 1.26 83 356 08 050 47 05, north stars; 068 

097 356, no tilage. For the fast return P37 

DELTA-V, 7900 for the Indian Ocean, high speed 

procedure not required for the Ms. This assumes 

midcourse correction 1. Over. 

Stand by. 

Rcger. 

Houston, Apollo 8. To the readback. Are you 

ready? 

- ” 
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co ahead. 

TLI plos 1-L SPS/GM 63140, minus 163, plus 129 

lJ 56 11897, minus 00599, plus 00000. And I believe 

it's pipe 47016. 

Afflnmtiva. 

1~ 143 ow EA, plus 00197, 47020 551 46818 12 

128.3 257 023. up 263, left 17. plus 1195. m.kus 

16500, ploe 126 23 35608 0504705, the north 

att, r01-1 68, pitch 97, yaw 356, no tilage, 

P37 hi& apegd, 7900 Indian Ocean, and high 

speed procedures for the M13 are not required; 

5smatd MIX 1. 

Roger, Apollo 8. Two corrections on the GETI. 

Tttt hour.5 Ol3. Range to go EMS. 

ol3. 

R&er. Copy that and the rings to.60 in the 

lpLs 126 83. Over. 

12683. 

That.'6 correct. 

Houston, this is Apollo 8. Re advised that ue 

doubted that it would be possible to use the 

tieus to get our backup alignment. We haven't 

been able to ate my stars through the scanning 

telescope yet. 

Roger. 

- 

obay. And nawther cement for you, Apollo 8; 

likt fW yOod $0 we VERR 37 to select.POO and 

I 

. 

- 
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then uait for your canputtr activity light to 

go off prior to uncap of the SX HAY to CSM SLA. 

Rogar. You ready for us to do that nwt 

That'6 affirm. 

Houston,thisisApllo8. 

00 mhead. 

Okq. Row ve'll go ahead and start back tovards 
, 

t&e flight plan around 8 hours here of T52, right? 
i 

That*e affirm. 

well, ve - we have transferred - wait - we've 

transferred the state vector to the IM SLA 

already before ve did a 52. So we're going to 

&the 52 now. 

m, Apollo 8. lhst's good procedure and - 

Apollo8,Boueton. 

Go ahead, Houston. 

Roger. Will you check your up-telemetry svltch 

to RUXK, pleaact 

-you. It's i, BLOCK. 

Apollo8,Roueton. 

Go ahead, Houston. Apollo 8. 

Okay. We've got a telescope alignment if you'd . 
like to give it a try. Your sextant star if3 

still good, but If you had problems with that, 

folks have vorked out that if you lock through 

the telescope at 10: 35, ye have a shaft and 

, 
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trunnion that rhould point iou at the center 

or. the earth, It you vould like to give that one . 
a tm. 

okay. 

04. At 10:35, the daft angle 006.2, trun- 

afoa 18.9. Over. 

Roger. 10:35: abaft 006.2, trunnioa 18.9. 

That's af?inn%t.iYe . 

&pollo' 8, Houston. 

00 ahead. 

mtaiy* We'd like to & a fan - a cryo fan cycle 

in here before the burn. About 1 minute on each 

8houM be fine. 

Roger. I've already &en 2 minutes on Ii2 1 

and 2 and O2 1, and I've just started O2 2. 

Roger. Thank you. 

Apollo 8, Houstoa. Ue'd like to dump your tape 

prior to the burp. 

Roger. It'8 only been ruanidg here about 15 min- 

utee. 

Okay, Apollo 8. That's - that's correct. You're 

on high bit rate, and we're afraid you may run 

out before the burn, so vc'd like to dump it, 

and give it back to you with a f'ull load bei'ore 

the burn. 

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

Ullco. 
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w'=* We plan to stop charging battery B 

about another 5 minutes. You concurP 

That'8 afrimative. 

04. You might Just remind UB. 

Wilco. 

Apollo 8. 

00 ahead, Houston. You were cut out. 

okay, Apollo 8. All your systems are GO,and 

ue vere abouttotellyouyou cau go ahead and 

I 

tenslnate the battery charge, and you beat ua to 

the punch.‘ 
. 

I read your mind. and it's shoving 37 volts right 
. 

aov. 

okiy. 

A&lo 8, Houston. If you'll go high bit rate, 

we.11 give you a taps recorder back to your 

cammad. 

Apollo 8, Eoueton. If you'll put your high bit 

rate on, we'll give you a tape recorder bsck. 

Roger. 

Houston, did you give us a tape back? Over. 

Affirmative, Apollo 8. 

Apollo 8's COIHAHD RESET to get tape motion, 

we're aov in RORXAL. 

. 



. 

c-l 

0 

(, _: 

(wss mn 1) 

00105120 

0010 58.M 

W-10 58 48 

0010 58 49 

00 10 58 54 

ooloserr 

00 10 58 59 

ooIn5900 

00 10 59 01 

00110243 

oollo245 

001ro248 

00 11 03 14 

00 11 03 24 

00 11 03 29 

wllo4u 

WllO420 

cc 

cc 

CDR 

cc 

w 

cc 

cc 

cc 

CDR 

QIR 

oc 

cm 

cc 

CDR 

cc 

UP 

cc 

Roget . 

Apollo 8, ataud by for a mark at 1 minute. 

R-m. Apollo 8 etandingby. 

Ten reckads. 

?ive seconds. 

2, l- 

Jtmc, 

One minute. 

Roger. 

Houston, Apollo 8. 

00 ahead. 

Roger. The burn time vaa ontime - about 

2 l econda; we have residual 4.4 X. We burned 

it out to 0.2. Attitudes exe naninal. The 

DELTA-V0 before the residual6 were taken out 

wo a minus 2.4. I have transferred the state 

vector to the IM'e slot in VERB 66. 

Roger. Copy 4.4 for X and 2.4 on 2. And nega- 

tive residual ou Y prior to the trim. Is that 

affirm? 

That'8 affirmative, and we took out the 4.4 resi- 
. 

dual down to 0.2. 

Roger. 

Rouston, Apollo 8. Do you want us to start 

chaqlng battery A, now? 

Standby. - 
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cc npouo 8. Set'8 gobacktobatteryBravo,mO 

m’ll rini8h that me off before we rrtart in on 

Alf8. 

118 Roger. Rattely Rravo. 

WR Mouton, ~pouo 8. 00 fou vant u8 to maneuver 

. to any pmtlculu attitude ror a vater dw, or 

. Uo you want us to go to FTC attitude? 

cc aqlr* &t%goPTc. 

WR And give m8 the angle*. plesge. 
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oollll22 

oollll37 cc 

okay, Apollo 8. Let'8 do the same an(lles 

n had befbret that'8 pitch 242 and yaw 20 

on the PTC attitude. 

252. yaw 20. Roger. 

Eouaton, w'rc preparing to dump our waste 

wter 114y. 

Roger. 

Routon, Apollo 8. 

00 dmd.8. 

We noticed on our rystew teat battery vedt 

premura that men Yc opened the battery vent 

Valve, W get an immediate drop-off to preseure 

rhioh nulls out nt a?wut tuo-terths of 2 - to 

three-tent&o o? a volt. And w think this is 

sero end the batteq manifold. Do you concurt 

w. St.-d by. . . . stand by one, and let's 

aheck it out. 

Apollo 8, I cut you out there. Wbatdidyou say 

on the lqt onet 

It looks like Fobably that zero psi corresponds 

to about three-tenths of a volt 05 the test meter. 

U*%e had it happen a couple of times,vhere 

the pressure would drop rapidly to this setting, 

u if'% wre zero. Over. 

Roger. We'll look at our data here and let you 

know what we ace. Are you going shesdviththe 

voter dump newt 
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CDR Ro@r. We’d - ware pausing here on the vater 

dxatp, though, just to verify that the battery 

vent - the line is clear as indicated by a 

battery vent preosure oi xero. 

cc OLy* Stand by. 

cc ApoLIo 8, Bouton. 

CDB Goahead,Bamton. 

cc Oby. Bumber one on the list of things is that 

the flight plan shove CDR should hit the sack. 

number two, kind 0r a sunnnaly of your burn. All 

your RPS and systems look GO. The traJectory 

dew that you have a CPA vith a mode of 69.67 miles 

and the tiae of pericynthion is 69 plus 10. You 

do haw l capture on a good free return. It's 

a little bit ear4 to completely evaluate the 

traJectory for corridor control. You'll have no 

- update to the TLI plus 11 block data. Af%er look- 

ing through the CAL curvea. It looks like the battery- 

wnt pressure Is actually zero at 0.2 to 0.3 volts, 

DO that - w agree vith you there, and you can go 

ahead vith the vater dump. We still have the 

CCW check to da whenever we get oureelves in a 

good hfgh gain look angle and whenever it's con- 

venient. for you. Over. 

CDR Thank you very much. That vas a very rine remme 

you rent in. Ue're right nov In the process of 
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we3 

tryin& to dump out the water and the UCDA*s and 

no on and ao an. So wet11 get with you on the 

high gain M soon aa w can. 

qluy. ooodburn. 
I 

Bouston, what do you want to dump the waste tank 

down tot 

Apollo 8, I vould like you to dump the waste tank 

to 25 percent. 

Ohpy. 

Bey, vef're dumping nou, Rouston. 

okay. Thank you. 

We finally got some stare to see. 

&pollo 8, Rouston. 

a0 ahead, Rouston. Apollo 8. 

Roger. Doyoufolkshaveyour WATERQUAlVTITI 

mritch ln the POTABLE or the WASTE hIAm TANK 

porition zwvt 1 
Ue're in the WSTE TAHK position now, and we're 

I 
dumping tEDA's first, Eouston. 

oiny. We weren't watching any waste quantity 

decreaae, and it looked like the nozzle temps 

indicated that something was going on, and ve 

wfe trying to dope out what was going on. 

Well, there's a lot of stuff going out 1'11 tell 

you. Hay do nozzle temps lookt 

. ‘ I 

I 
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oh, about 81. 

Okay. We'll keep on going then. 

okay, Houston. We're going to dump the waste 

tank on dqun to about 25 percent. 

ow* Thaak you. 

%uston, Apollo 8. DO you copy? 

Affirmative, Apollo 8. 

w. Tell Zeke Thomas to wake up and keep an 

qe on the waste tank servicing. 

It'll take a minute to think of something appro- 

priate. 

You’re slovlng down. 

80 are you guys. . 
Bov are the noatle temperatures looking, Houston? 

EbzJd by. 

Usn, you're looking pretty smsll down there now, 

Houeton. 

We're carrying a big stick, though. 

Just barely make .iut Clear Lake. 

Your nozzle temperaturea have dropped from about 

94 to around 66. 

Olclr;y. I'm shovlag just a little bit above 50 per- 

cent here, and ve'll keep on going, and if it looks 

too cold, give us a call. 

OW. We'll do that. 
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Houston, we had a mcmentruy O2 high flow, but 

w thbk it'r due to all the purging of the water 

liner ~8% doing here in the cabin. 

Roger. We concur. 

~pouo 8, Houston. Ye shou you down to 25 per- 

cent OS your wute miter. 

0-0 I'm just about 28, Houston. Stand by just 

l bit. 

Oksr* Waste dump stopped md then purge sgain. 

Underrtaud. Roger. Uaste dump stopped. 

Roger. 

liouston,ue'rt 00 ahigh gain,and itmightbe 

l go0dti.m tofryyour &Mcheck. 

Apollo 8, w'rc going to go ahead and crank up 

fo a m test mu, and we vi11 be a little bit 

late on your update for 12 hour8. 

Okqlr. 

Do you @till uant our - have w cormnan d as much 

as yh can OII the ground, or would you like to move 

the mrltches yourself7 

Oh, you can have the fun of doing it. 

Sounds like you’re dragging there. 

. . . you suggest a . . . We're wing l/250 on at 

f:ll on CRY and CK4.X for earth shots. Do you 

verifyf Over. 

Obay- You got going before I got my pencil up. 

Kovaboutsaying it again? 

. 

- 
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IXP 
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XXP 

cc 

f:ll and l/250 for CEX 16m and C 7Ctm. 

oksq. !I%mkyou. 

Row about nmning in by the back roan boys. My 

light Wtct doesn't seem to be helping out too I 

mush. 

0.4. 

04, Apollo 8. We're rtarting in - setting up 

for our first CM4 test. This ie going to be 811 

uplink~~ice,ranging, and fUldovnlink,vbich 

is not atq&ing really different than vhat you 

have ah board. I vould like for you to verify 

that tbs g-band ROEHAL bi?DE VOICE switch is in 

VOICR. 

Roger. VOICE. 

04. And the up-telemetry DATA to DATA. 

Roger. DATA. 

Up-telex&q COMMAND in KORHAL. 

Roger. EORHU. 

sigh-gain anteMs to AUTO TRACK. 

Correction. That's - 

,AU!CO. 

lk're inAD'lDltIDEIBAM,andyou CEUI go ahead ar,d 

dumpthetape. 

Okay. I’d li?z for you to go to ~RROU BEAM. 

Okay. Ooiag to HARROW BEAM now. 

Roger. 
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And I'll give you a call *en ve get ready to 

vork on the tape. 

w. We're still in PPC, so you're only going 

to hate it for about 10 or 15 minutes. 

Oty. Ue've had scm problems vith our displays, 

and I think they're straightened out now, but 

you nq have to keep us advised if ve run out of 

limIta in case ve displeq again. 

ROge. 

SW, vhile we're standing by here, Apollo 8, 

,the service module quantities that ve had listed - 

w're going to try to update them, if you want 

to call out your quantities. Have you checked them 

dth your chartst 

Regatiw. I haven't gotten around to that. Stand 

w* 

Okay. There’8 no hurry on that. Just wondered 

if you had done it; ve till check it sgainst vhat 

w%e got on our norma-grau. 

I'm rhouing a BPS helium pre8surt3, about 3570, 

i&ic.ted on board. 

Rogff. 

And fuel LOX tsnk pressures are 177 end 176, 

respectively. 

04. 

X2 A is 2400, B 2500. 

- I--- 
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OW* And our Deck roan tells yvu that you've 

got the right P stop. 

*. Then ve'll keep using it. 

This PIG rttitude really isn't the greatest for 

tJfng pictures 0r the earth, 

Rwer . 

Or of the moon. 

Apollo 8, klnda etand by ror a burst of noise , 

as we change configurations on the ground. We're 

going into teat 1; You'll still have up and 

damlink, and we'll be in this mode for 2 minutes, 

but you may hear 801118 burst of noise as we change. 

Roger. 

okay, Apollo s. We're in the midUe of our rirst 

feet, and hov about giving me a voice check. 

Roger, Houeton. This Is Apollo 8. One, two, 

three, r0ur, rive, rive, four, three, two, one. 

~pouo 8, out. 

Roger. And readyouloud and clear. This blbf 

18 unbelievaDly good. 

Good. 

ohy , Apollo 8. We% finished the first teat, 

and we're now going to change the uplink mode 

touPLmcwxMAHD AHDRARGlNG,andve'llbe 

going vithout upvoice. We'll be in this mode 

for 2-l/2 minutes and will be sending a test 

i 

. . I 
. 
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messages Itell have no erfeot on either your 

ccmputtr or your panel mitch configuration. 

What you might eee will be the S-band noise that'8 

associated with the break lock. However, you 

dould still hare a good signal on your power 

&ttr . !fhia'ia not a loss of signel, but rather 

just B lose or the voice modulation, and I'll 

do you & mark just before vc do that so that you 

can turn your S-band volume down if you so desire, 

rad~'11bebsckupinthiemodethatwe're in. 

now in 242 minutes. 

Rwer . 

QOUO 8,~ouston. Ve’re about to disable the 

voice PDdulation on uplink, and we*Il be back up 

no later than l2d.3. 

Apollo 8, Rouston. Voice check. 

Read you five-by, Houston. 

Apollo 8, Houston. 

Roger, Xoueton. Resdyouloud and clear and am 

with you. Canpleted our secoo: test. 

-4. 

Obay- Cur next test vi11 be a test of the uplink 

voice and ranging vith downlink voice and ranging 

and on low bit rate, so ve'll be changing bit 

rate on you, and we'll be making a voice check 

in the middle. 

. 
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G. YOU'VE about had it on the high gain. 

YG~ mQht txy to get it in, but it's going to 

bit the tcM limit at rsj recond. 

okay, Apbrlo e. * Looks like ve'll get our infor- 

f 

mation btrwt vt rose the high gain. 

Thy. Kt’U just ltavt it go. 

Roger. 

They got the mmr~ Mt. Ye'11 let it go, 

Bourt&, until it bresks lock. 

04, Apollo 8. 00 ahead and witch to the OMNI. 

BcnPrt you doing vith‘ymr teat? 

04. Ve've got three-fifths of the teat. Ye*11 

hWato&CkUp tht r8st oexttimve get a look 

at high gain. 

04. 

Houston, Apollo 8. 

Uoahead,~poUo8. 

Roger. Rading on P21 at 269 10 indicates a 

pu*lltl OS aDout 67.4 ties. I guess ve CM 

cury her. 

Youguys art gettingprettyg00$. 

That's t l0t ktter than Our first amiter. 

Ye don't cue if vt're right, just so MPAD 
. 

i8 right. 

Hounton, ApSlo 8. 1 
I 

Go ahead, Apollo 8. 
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Ihgtr~. I'd like to ask l question about thie 

TLI plb l.l mtatuvtr that we copied. In the 

rtmrka, you hut P37) DELTA-v 7900. 16 this 

the Dl!Wl%V thrt n would we with P37t 

Okq. That's the optionthatyouuse uithmini- . 

1111 time. 

Rqpr. Utmt I'd iike to do ia check on our P37 

rith your TLI maneimtr update. 

- ” 
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co oke~, A~UO 8. We'd like to make sure that 

WC don't have a mieunderstandlng that this 

'1900 feet per second is the DELTA-V. It's not 

asrociated with the high speed per feet work 

around procedure. This is just a standard P37 

DmTA-v. 

Iwp 

oc 
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cc 
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cc 
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a! 

Rogcc. But vaa that the DELTA-V tbat you used 

to give us theTL1 plus llP Okay. 

Okq. That's not the one that'the maneuver PAD 

was based on. That's the number you put in for 

the ml- time: 

Roger. Under&and. 

-w* Sounds like a good idea If ye want to 

go shad and check out the 3. And we're 

standing by to work on CO!%4 as soon aa that high 

g8in Is available. 

Roger. 

Okay. Houston, you got the Mgh gain. 

Houston, do you read? Apollo 8. Over. 

&on0 8, Houston. 

Roger. High gain yours. 

okay. - And if you're ready, we are. We'll go 

right ahead vith our CC&l checks. 

Oo ahead. 

We're starting in now on our fourth test. Like 

for you to put your TELPIETRY IKPW switch to 

PCM HIoJi. 
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~l25003 

It'8 In HIGH. 

Okg. Andnowve'regoingto switch uplink to 

the upvoice backup for about 2 minutes, and It may I 

take a couple of aeconds vhen you hear the upvoice . 

lost. So you can place your uptelemetry witch , 
-; j 

'.:i‘ 
.i 

to upvoice backup, end in the event that all of 

thl8 does9't vo* mIt too veil, I'm reading 12:47 I 

on lrp~ clock now, andlet's meet back in our present 

confQuration no later thaa l.2:50. 

Roger. (h upvoicc backup. 

okq?. Thank you- 

Apollo 8, Houston. 

Roger, Houston. Bred you loud and clear, 

w. That's p-et- good. That's upvoice backup,' ' 

aTMAll you confIrm that you're in HAREM BEAM on 

h&l gain? 

Roger. luRHouBxp#. 

I 

okey. Thank you. We% going to continue tracking 

and vatchlng ggb-gain antenna Sor a couple of 

rimrt-. Then I'll give you a call when ve're 

readytogoback~ 

Ro*r. !. 
npouo 8, &u&on. We have completed this test. 

We'll be switching back to full uplink. When you 

-h+ar the noise associated vith the loss of modula- 

tion, you can go back from the q-telemetry witch 

to DATA. 
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Okay. Loud end clear. 

Fta's everytm-looking down there? e 

Beal fine. Ue%e just got one to go here if 

you'll put your telemetry input FCM switch to LOU. 

Roger. GoinLov. 

w. We'll be in that configuration for about 

2 minutes, and then he'll be completed with the 

cow test. 
. . 

I hnve seine sex-he module RCS quantities if you 

vould like to take them sometime and check them 

agaixmt your caboard caicuiations. 

Stand by. 

Ib*r. Ready to copy. Could you give quad A, 

B, C, end D in t&t oa$ert 

Okay. Will do. AnU:I'll Sive you weights in . 
pourxls and percentages. Quad A 231 for 76 per- 

cent. 

Roger. Stand by. What time is that ?orT 

oh, 12 p?.uJ 15. 

okay. cot it. 

Obey. Quad Bravo 251, 82 percent. Quaa Charlie 

210, 79 percent. 

Siovdoun. 
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cc QIH Dem.8 245, 81 percent. P and C advieee 

that these nunbere are still good even though it 

La@ 

cc 

IMP 

cc 

cc 

UP 

cc 

LMP 

cc 

XXP 

is a l2:15 time. And we are completed vitb the 

am test. Youcentakeyourhigh-gainantenna 

andgobackto MEDIUM. 

Roger. MEDnJM. 

Apollo 8, ve vould like to dmp your tape again, 

if you are not using it, And the reason-ve vant 

todothis lsvehme some -vedidn'tcompletely 

get damped before the burn. We vould like to get 

that end get the rest of the burn data. There is 

no hurry on it. We can do it vhenever it is con- 

venient for you. 

You got it. I 

04. Thank you. 

ApoUo 8, Houston. Do you call? 

Begative, negative. lfegative, Houaton. 

04. TheQk you. SeJT,ve're curious aboutvhat 

you did vith your Mae West? 

We thought ve might bleed the CO2 out into the ' 

vacuum connector here in our next vater dump. We 

+-got It the last time. Did you copy? 

Roger, Doesn't seem like there is any problem 

vlth going shead and dumping it in the cockpit 

ii you like. 

It is cop, isn't it? 9 

. 
- --- 

, 
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5t’r affirm. 

Apollo 8, Houston. We asked it again, and it 

looks like no problems at ell vith going ehead 

and bleeding It dam In the cockpit. And then 

ii F need it 6gafn on entry or after entry, 

rell,we canblov itupvith oral tube. 

Hager. Under&end. 

~0 8, gumton. 

-10 8, ~arston. 

+o 8, Houston. 

rpollo 8, Houston. . 

Houston, DUO 8. Readyouloudendclear. 

Hov us? 

Okay. Loud and clear. Mdn't get you there ror 

a while. 

Ue have- been reading you EU along, Houston. 

-ger- Did you attempt to transmit, or vere you 

just not getting throught. 

Roger. We attempted to transmit, end it sounded 

Uke you had a stuck mike there for a little vhile. 

Okay. 5t slzouldn’t make any difference to us on 

thsthplermde. Okay. What Ivas c&ing for, 

Apollo 8 -vehave got amaneuver PAD that ie %I 

_ plus 25. I vould like to reed up to you vhen you 

are re8dy for it. 

I 
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wUO724 INP ~dtead,Hau~ton. TLI plus 25. 

~~0728 cc Ok&. TLIplus 25,sndthisvi3lbeanSFS/M. 

63087, minus 162, plus 1s 027 56 29 64, minw 001 

63, plus OOOOI, flus 527 59 177 137 001, November 

AMa, 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 q4 3816, north stara 068 097 356, no ullage. 

For the fast return P37 DELTA-V, 7900 to the 

nhdian ocean. High-speed procedures are not 

required. Over. 

00 l.3 10 35' WP Houston, &p&o 8. Bkixuver PADas follows. Eov 

doyouread? Over. 

Wl3l.040 cc Loudsadelear. 

ool3lo43 a!P Roger. ¶%I plus 25, SPS/M 63087, minus 162 

plus l29 027 56 296h, n&u 00163, plus 00001, plus 

52759 177 I37 001, not applicable, plus 00201 

52759 623 52543 14 2347 023 up 195 left 1.7, 337 '. 

plus U45, minus 16500 12780 35890 074 38 16. 
I 

kuth set 068 097 356, no ullage, ~37 fast return OS 

7-700 emd7900DEIXA-VImiian Ocean. High speed 

not required. 

wl3l2l2 cc 5t'e correct, Apollo 8. And ve'll have a couple 

wre things for you before too long. We’re 

working an a flyby PAD at this tinu?. Andve're 

going to be talking scum more to ycu about the 

pmblenm ai looking at stars in the sextant and 
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wl3l32l 
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w 13 13 45 

00 13 u 50 

00 13 20 02 

wl3=05 

0013 20 07. 

00 13 20 18 

00 13 20 36 

kleecopc. And vhat ve'd like to do es soon as I 

the black teem comes on the MXR, while ve have 

Go teams here, ve vould like fo get a rehash 

iroll you on exactly vhat you see and what you 

don't see snd uo&r vhat conditions, and see if 

ve ten define it so that everyone here understands 

vbatp'vebteptellingu8. And iiyouhave 

upy ccaments concerning the timeline - knoving 

tha6 Ye got off our timeline before the burn - 

ii you haYe any cements about that method of 

getting back on schedule, ve'd like to hear 

those, too. . 
4 

Roger. We have one request. CDR would like to 

get clearance to take a Seconal. 

Okeiy, Apollo. That's a 00. 

Roger. And, Houston, this is 8. We ml&t go 

over w.r future HAV sighting schedule if it's 

going to be revised at all. 

Okay, Apollo 8. Ho planned revisions. 

Roger. 

Apollo 8, Houston. 

00 ahead, Houaton. 

Okay. Have your flyby PAD nov so I can give that 

to you vhenever you're ready for it. 

Stendby. Be* to cogy. 

c&y, Apouo 8. Here ve go on a flyby maneuver 

PAD. This vi31 be an SPS/G&H 63087, min~~ 162, plus 

* s I - 
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zig 060 59 4804, prue oog 62, plea 005 68, minus 020 

~tiOWOOO,HoveniberAlfa,pluf3 0020202359022 

02282 03 0399 30 013 up 048 right 37, plus 1418, 

dnus 16500 I.EI 04 361 60 146 2911. HOI-UI stars 

323 090 0%. no ullage. Remarke: number one, this 

nqxLre8 realignment to preferred REFSMJAT. Two, 

this trill raise the perilune to 55Q nautical miles. 

OYer. 

Roger. Read back. 

GO shead. 

?QIJY SFS/O&R 63087, minus 162, plus 129 060 59 

h&h, pm oog 62, plus 00568, minus 02077, 000 000 

ooo, E.A. Are you with me so fart 

&qso~ng. 

Plus 00202 02359 0” 02282 03 0399 314 013 up 

048 riigbt 37, phs 1418, minus 16500 129 04 361 60 

lh6 29U, north 323 090 056, no ullage. Realign 

ior preferred REF§m at perigee is 50. 

That.8 a perilune to 550. 

Umiersteind. 550. 

wt.8 affirm, Md that's perilune. 

Roger. 

Apollo 8, Houston, 

co ahead, Eouaton. 

04. Ue've completed the dump and the tape 

recorder ie y-OUTS, and we listened to the call 
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data voice playback, and you've been given a GO 
( _I 

for your firet test in creative writing. 

Roger. Are we in low bit rate now? 
/ 

I 
That '6 negative. You're in hi& bit, and you 

uuderstand that it's your tape recorder? 

Roger. Are you going to stay in high bit all 

along, or are you going to be back to low here 

mon,aotthat it matters much to us, really. 

0-0 We p+m to stw in high bit rate. We're 

I 

going to ask you if it made my difference, and 

p3UWidO~mindS. That's pretty good for 631~ 1 

Roger. That's au altitude record for mind reading. . 

Rouston,&ouo 8. 

(ioeheaa,~pduo8. 

Roger. Onboard calculations indicate that at 

l3 hourta 30 rninutes~GET ve-are not 64 200 miles 

abovethcearth. That's using alternate slide 

rule. 

Ut’ve got 63 855. 

Rouston, this ie Apollo 8. We're going to try to 

keep the conversation down here for a while so 

the WR can go to sleep. 

Olrsy. We would like to get some comments from 

youbefore you sign off concerning the telescope, 

se&ant, and verification that you have done 

a-thing with the Co2 in your.Mae West and 
-- 

3:: _ coximent on the vindow status; 
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aoget- I8 it a requirement that ue do Bornething 

vith the GO2 at this tire? Over. 

lo* ‘Ihat is negative. 

Wsr- We have nraintsined the 8am condition. 
j 
/ 

Yabmveleft it ss ftvas,andvtwilltake care 

of it later. 

w. 

Lttse l tthi8time gc over the cormnents about 

the natigatioo a8 18te it 80 far. 

so. 

Inthabcginni~,theopuati~viththeS-~ 

g4r4~clnded ismediate starting up of our si#ding8 

as we had scheduled since we had another evasive 

mmtuvtr. ftkt dumping of the S-NE caused a 

tramendoue BIwamt of - of ptutdo stars in the 

area which made an optics calibration practically 

Impossible. The n&hod vhich Ye had worked out 

did not stem to wcrk tco well. The method which 

I fipsll;l used va8 to g0 into P23, go to Sirius, 

which vas our brightest star, get the shaft and 

truunion, and then fly the spacecraft up to Sirius 

to use that for the optics CAL, which we did at a 

later time. With regards to light scatter. it 

appears tiat at almost any attitude during Our 

passive thermal contr01, ve are receiving light 

l c*tering in the ecanning telescope. It takes 
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. the fiiw8tlyofewide band of$i&tright 

acres the center of the scope f&cut, 10 degrees 

either direction of btro. It iB Very difficultto 

see 8tar8 in this area. The re8lignmente have 

been good. 1 have been able to pick up the star 

lo the rextsnt to do the alignment, but I was not 

able to identi~ the star which Ye used in such 

casae a8 Rtgcr or Menkent in the scanning tele- 

l COpt. The first Star Bigbting which 1 tOok of 

the earth shoutd a very fXIdiBtinCt horizon. But 

there did appeartobe avery - or somewhat shup 

line beeen uhat eppeared to be the earth's hori- 

M snd the atmosghtre. Ihelandmarkline-of- 

8fght filter appeared to help out this horizon 

dtfinftial. There iB a very hazy and indistinct 

horizon throu@ - between the space and the top 

of the atmosgere itself, and this is a very dif- 

f'icult one to use. As i said before, et times, 

m et the moon with the Bun in the near . 

vicinity, the area amuudthe moon, the Space 

around the mooa is not dark, but is a light - ap- 

pear8 a8 a light blue. And this is also the same 

ca6t aalookinginto the sextant during alignmects 

with the BtW - with the mm in somewhat vicinity 

Or tht OpfiiCB. Houever, I have no difficulty in 

fln&ing these sL:re in the sextant.. I also had 

no difflc~ty in spotting the stars I used, such 
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a8 SiriuB,Pmcyon,or Cauopue again&t&earth 

&Uillg QUI star-hofizon EWaBUreHWltB. 1 CWI B&S 

all three of those stars egainst the earth beck- 

gaund- Ibellevu itvillbe very difficult to 

90133648 cc 

ml33655 UdP 

00 13 37 16 cc 

00 13 37 20 a@ 

00 U 37 23 cc 

ml33729 Lw 

00 13 37 53 CC 

& abackup cB)(: Bli@mentusingthenorth set 

8tare.. 8ince Ra9-i is not too bright of a star. 

I vaB able to BpOt BttU conBtellationB in the 

rc~nningttle~cope iftheywereverybrigbtand 

Vtll Luunm, BUCh (LB witi and Orion, 8tazXi of 

this nature. I %?a8 not able to percieve other 

cowttllatlonB. That '8 about the only conmeats 

I h&ve at this time. Over. 

04. ?ine; thank you very much. 

We &x-e gofn~to do - Rauston- future mAeuver8 

for P53 in a lover - slower mode of AUl!O maneuver. 

RBrentially, we are going to load the DdP with 

11101 to rave fuel. 

Roger. That will be a 11101 DAP load. 

Roger. Wt ere going to try to save fuel thet vay. 

OoodBh~~. 

with XFiBpSCt to the ViUdoW, Houston: the ViUdovB 

1 and 5 have moderate haze on them. Satisfactory 

for visual observation, but possibly not for 

*otogrephy . Windows 2 and 4 are clear. Window 

3 is slmost opaque. Over. 

OkBy. Thank ysu. 
. . 
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w 3.3 37 57 Iw Andhov iwb8ttexyBlooking,toyout' 

00 13 38 27 cc kpo~o8,~ouatan. It look8 like it xq take 

another 6 hour8 on this bettezy B charge. It turn8 

Wt t&t the Charge r&t iB kBB than What Vt m 

@tiXIg OIL W gromd -es, but it iB Still 

~aoatheApdllo7~s,aaditloolrsli~it ,. 

i8 &Oing~c~ylnouingoodBhape. AndIwould 

llkt to have verification that the timeline 

%BEbding Up t0 the midcourse COlTStiOn YES BetiS- 

ractory rrom your point of vicv. 

ml33857 Is Roger. Se& quite BatiBf8CtO~. 

00 13 38 59 cc akay. Thank yaa. And we will Btw ofi the leap 

mtil you give UB 8 call. 

oou39oh Ie Roger. You don'tbother u8,butour replies mskt 
'. 

a lot of noise. 

ool339l3 cc 04. 

I--- 
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P-ton. Apollo 8. Hw do you read? 

~~0~0.8, budon. Go ebead. 

Apollo 8, Houston. You&z nry weak. You got 

*x-x=-f 

Iiou8ton. Apollo. ihv do you readai 

.Loud and clear, Bill. Go ahead. 

Okq. I'm jut wondering how your tracking’s _ 

Qing. 

Okay. We're 8tll.l tracking you. We don't have 

84y rlrm 8olut!ons, yet. 

w. Tblnge looking noninel up here. How 

&out down there? 

w. The systemsbasice.llylook good,Bill. 

We're going 'ti be m up on a ergo fan cycle 

period In aaotber few minutes, and you ten go 

abead and do that vhen you get ready. 

04. 

&ad I guess we picked up sane su~picfons about 

the fuel cell 2 radiator out tab. How does 

that wJll&ue on bosrdT 

Bouton, Apollo 8. 

Apollo 8, you called? 

Wm. Ue're shovS.ng BAD OVT temp on. fuel cell 2 

would be about 90 degreea, and on 1 and 3 it would 

be sli#.atly lower - maybe 75 or 80 degrees. 

Ahout an hour ago you vondered about fuel cells 

perfomance; it looks like 1 and 2 are lover in 

performance than 3. Over. 

. 
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Roger. Ye ehow the aame nlenbers on your outlet 

bmpemtures aad thought that uaa a ~lensor fall- 

ure. Ye%e been watchingl the thing and we'll 

keep you advised of mything ve see. 

Okrry. 

And on the performance, you're right - they are 

not quire the reme,laod2 are alittlebit 

lover but ell of these are sitting withti the ballpark. 

Roger. Purl cell 1 has shown slightly a propor- 

tionately higher B2 flov tb& O2 flov dl day long. 

OLap. 

I'm *howing 0.062 E2 and 0.48 02. 

Roeer* We'll take e~me CAL curves on those. 

Okay- Thesethinga look reaeonableto UB and 

vetllkeeplooking at them. Our RAD OK!! rhwe 

about 0.43 se opposed to your 0.48 on the oxygen, 

endvetll keep aneye onthe CAL curves and just 

~oxt of watch It for-you. . 

okay. ThMk you. 

If you'd rike to set up some kind of e Cm check 

or specified time like every 30 minutes or so on 

theme quiet periods, that vould be okay with UB. 

&ght help to let us knou that ve+e still in 

busincas. 

All right. J&t give me acalleverynov and then. 

OLag. 

. 



00 15 03 30 cc rpono 8, mueon. Sametime when it's convenient, 
. 

g&t your BIOl4ED witch over to the right, end 
. 

. you doa% need to answer; just pass it up 

-Jap* 
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cc 
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cc 
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cc 

CMP’ 
asP 
cc 

Aguiuo 8, haeon. Hw tthout a coEi83 check, and 

dtdymgetfhatfuelcellpurge - correctlon, 

the cry0 fen8 ORt 

Iloecr. We% had the cryo fans OR each for 

8hout3or4mimLte8. 

Okay. Real good. lie veren't x&l sure that% 

uhatvewerewmtching.nndyou're coming through 

loud aad clear. 

Boger. 

~po~o8,Roueton. 

Goehead,Eouaton. Apollo 8here. 

Okay.Jfm. Octt emupdate here to the fli#&plau. 

Youtoe got the 16:~~ star visibility check, and 

what we%e got on that looks like Havi Is still 

our star, and the rmnbere associated vith that are 

roll 102.6, pitch 328.9, yaw 346.3. That gives 

you amheft andtmmnion of zero. Andlfyou 

thinkyotlcan- if you think you CM do aometh* 

vith this, why ve vould like to go ahead and give 

it atop and see if ue can either verify it or 

mybe ve'll both learn eomething if ve verify it 

If you CM do it vith Havi. 

Roger. Standby one. 

Ramton, Apollo 8. Over. 
'.' 

~po1108,Rauston. co. ? 
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&@er. Ue%l mtmeuver at this preeent time and 

try to pick up that attitude and get Bavi, althougb 

I thlnk it's a waste of time, but we vill give it 

8 try. 

aoger. Standing by for results. 

Haaatoa,Apollo8. 

npollo 8, Eamton. GO.' 

Roger. ke're at that attitude rlgbt now end 

looking tbrou@ the scenning telescope. I pan 

bsrelyreetqstam atall,andeverytimethat 

the,thntstcr till flW, you knov, just completely 

blenka a3t w VIeion. 

Roger, 8. lhderataud. 

Eou the attitude is good, iiouston, as far as 

mot having glare ~1 the optics, and it ml&t be 

8 &taln eiawunt of data adaptation is required * 

here. 

8.&nmton. Roger. copy. 

ipd108,~owton. 

Apo1..108,~ouston. over. 

A@.IO 8, EGUS~OIL over. 

npduo 8, Houston. tier. 

Goahead,Eoustin. Apollo 8 here. 

Apollo 8, this is Emston. I've got a new ETC 

rttitude for you when you finish P23. Give you 

abetter look at the earth. Over. 

. * I 

-‘L 
_. -.. ..--.,. ..“---- , -.-. --_._---. ._--- _.L” -_-.,. l_l -__,.. 
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Roger. ReaQ to copy. 

Cl&. Pitch224,yaw20. 

Eew iTC io pitch 224, yav 20. 

Affirm. 

Haaston, Apollo 8. 

Apollo 8, How3toa. co. 

- 

Apollo 8, this lo Eouston. over. 

Apollo 8, Apollo 8, Houston. Over. 

A.pollo8,Apollo 8,Houston. Go ahead. 

Roger.. We we taking our time going to this 

ndy P23 attitude; going to Havi is quite a vags 

areg from the attitude ve need for P23. I have a 

correctiim to make on 20 - on Bavi after getting 

&ark adapted; you can pick out Cassiopeiae and 

you can pick out Ravi itself. It is difficult 

to oee vhat stars are around. We still have 

quite a bit of particles that are floating vith 

the rpacecraft, especially when ve move the optics 

and ehaft. It seems to throv off a lot of par- 

ticlee, 

Roger. We copy that. What's your spacecrsft I 

.li&ting situation inside now? 

_ Ve have the center vindov - the round win&v 

covered, and ve have - the other windovs are 

opened. 

Roger, 8. Copy. 
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npouo 8,~t~ustan. ' 

Qo'lAheed, Ealoton. 

Apollo 8, Eou8ton. While you're maneuvering for 

your i’23, ue hime an update for DXXA-H ior ycxl 

if yau're ready to copy. 

Were Stand by. 

Roger, Hamton. ICU 8sygouhave aDEU!A-Eupdate 

fortmt Juatvhat doyoumeant 

RoSar* OlgIlpA horizon update. 

Roger. co shead. 

lkdm ir aa aresult ofyour P23 calibratim;the 

update follow: VERB 24, EOUH 01. EHTER 1354, 

tBmPlallbelb.ELfTER21450m~~~;co~t: 

continue to mark an the horizon destination that 

Jar%3 ueed previouEtly. Your marks are look* 

-rg m. 

Rogerd DEL!TA-I? update M rollws: VEFIR 24, 

#WE 01, EiTKR 1354. ENTER all zeros. ENTER 214 50 
l 

l5lTER. Understand those are tvo octal ndere. , 

Rtat'a aiii~tive; both octal. 
i 

Roger. When do ve get the aaneuve~~ here? I'll ,, 

e out a~ 23, and I'll put these in; then I'll con- 

tinue. 

w. 

Apolls 8, ml8ton. TheA '8 no requirmnt for 

you to leme F23; yoican enter thosi right now 

ifyalwantto. 

I 
I 1 : - 

- -----_..-_..-____ 
6 L I 
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Barrrton, are ve inlov bit rate nod 

Apollo 8, Hamton. You're in high bit rate. 

asger. We’d like to record you this P23 sturf. 

w- 

Ew6boat comanding 10~ bit rate record REWARD. 

@a-. Lou bit rate, record FORMID. 

lul right, Ealston. Have you sent those connnands 

Y&f 

npo~o8,muston. They have been sent. 

All right, Roger. Thank you. 

ride,tooltazytogooverarra 

Apollo 8, Rouston, We'd like 

bit rate in order to get this 

iher. 

I am on the other 

get it. 

to go back to high 

p23 data recorded. 

Our checklist saye low bit rate, Eouston. If you 

mmt hi&l, you c8n have it. 

Roger. We're going high bit rate. 

~pd~o8,Houaton. 

co aheed, Houston. 

llpo~o8,kxston. Do you vant us to turn Off 

yuurISEforyou7 It's probably abouthalffull. 

We're getting good hi@ bit rate dovn. 

Do ycu vant +A get the rest of this data? 

We're getting good high bit rate down. 
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00180939 CDR Roger. Go ahead. 

00 18 09 41 cc N. And, also, we're - your atate vector is 

nov based on shout 5 hours ot tracking. We 

00 I.810 43 cc 

00.18 u 14 cm Houston, did you read? Apollo 8. We got a lot 

have you on a pericynthiaa of 69.7 miles v&h a 

ine return. Tour entry flight path aigle looks 

like about oiimm 14. You will need only a fev 

Ret per econd to get you back on (L nominal entry 

We- 

APOI.IO 8, -ton. Didyou get thewords on 

the 8t8ta wcto~r 

of noise. 

wl8ll20 cc npollo8, Houston. 00ahead. 

0018 u 40. cm Eouaton.Apo~o8. 

00 18 u 43 cc. APOLLO 8, g-ton. GO. 

00 18 II 54 cc Apollo8, this is Bousto~readingyou fairly weak. 

I'll repest the St&e VeCtOr in.fmnatiOn. Your 

state vector is nov base6 on 5 hours, more than 

Shoursoftmcking. W& shov you on a pericyn- 

thim of 69.7 milea vith a free return vith entry 

p&h flight angle ofminua14 degrees. Will 

only need a few feet per second at the lunar dis- 

tance to get you back on a nominal entry angle. 

Over. 

001812~ CDR Roger. Copy- 

00 18 12 33 cc Roger. 

l . I 

. 
. : 
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cc 

CDR 

cc 
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cc 
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cc 

Lw 

cc 
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cc 
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HOUBM, APOUO 8. 

Apollo8,Ha18ton. Go. Readingyouveak,but 

clear. 

Roger. Our oi@ting schedule is complete, md 

I’m mautuvsring to PTC attitude. 

aoeer. oopy. 

Houoton, Apollo 8. Omr. 

npouo 8, Eoueiton. GO. 

IbDgtr. I’m at the FTC maneuver now. Like a 
I 

distance datum from you - how the battery looks 

andhow the fuelcelle.look andet cetera. Over, 

Roger. 

~pa1.19 8, &uston. 

00 aheed. 

Apollo 8, this is Routoh. We rigure battery B 

vill be charged in about 2 to 3 hours. W your 

systems look W;your RCS csege so 2.~1~ about 

60 pounds, six-zero pounds over nominal. Over. 

Roger. Houabaztfuelcell2;ie that looking , , 

all right nw? I 
! 

Roger. Fuel cells are all looking good. I 

Okay. Ye% going to have two of ua hit the bay 
. 

now and one nmn minding the store so you migt 

have everybody keep au extra sharp eye on . . . 

Roger, Bill. You think you're going to be able 
i 

to sleep 

_ .,-----. 

s . ,I 

c ^ 
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00 18 44 12 

00 18 44 M 

00r84422 

00 18 44 24 

00 l8 44 32 

00 18 44 # 

00 18 44 42 

00 18 47 37 

00 18 47 42 

00 l8 47 4; 

0018 49 52 

oo 16 'h >g 

oo 18 so 02 

. 

00I85ow 

00 18 50 s- 

Im 

cs 

cc 

cm 

cc 

cw 

cc 

cc 

cc 

cc 

c&i 

cc 

(up 

cc 
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Yes. L think vc Linda vamed up t9 a good. 

rleep here by POW, 

8cnmton. &to110 8. 

Onboard navigation indicates a perlcyxthian sl- 

-tltude of 38.4 miles. 

thdcrdsna; 38.4 mirc~. 

. Ihat' affirmative. It's on the lWCY right mv, 

ii ycu're reading it. 

Rogsr. Cqxy. 

Apouo 8, Houston. 

00 8heaa, Eouston, 

Apa. 8, Houston. Be advised yau downlink 

dov $0 getting very noisy. 

Apono 8, this is Bcnmton vith sane conmenta on 

lraigation. I 
'00 ahead, Houstoh. 

Oood mmning, Frank. Apollo 8, this ie Houeitcn. 

We’re vondering about your GDc ba&~p ISUS; 

ve% like your opinion on the possibility of 

doingthis align u13ingSiriu~ aadRige1 rather 

than liwl, as'lt's in the north set at this timz. 

over. 

I 
\ . 9 1. 2 

_- .- ~. 
1 . --i- 
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00 18 51 06 QEP 

ool85l33 cc 

oo 18 53 02 cc 

00 18 53.07 cm 

w 18 53 lo cc 

00 18 53 19 cm 

00 ti 53 23 cc 

0018 53 3 CDR 

QIDOFTAPE 
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Howton, this is Apollb 8. We concur. Sirius 

endR&?lvaildbctvo etarstkt vouldbemuch 

better than llsvi end Polaris. Hovever, I did 

Ceaeiopeiee after I became adapted, but I'm 

8fda fhst the tht2 ~QUiRd t0 do that trpe 

oiall~tvouldbeextensive ifveeverhaa 

to go to that alignment. 

Roger, Jim. We understand. We'll go ahead and 

vorh in that direction,'end ve'll quit bothering 

yal. Gooa night. 

#gono 8,taiais Hatston. 

00 abeaa,~anston. ~pono8. 

~pono 8,~owton. At 19 GET. ve're due for 

another cycle through c-33 the cry0 fans. Over. 

Roger. 

Roger. Give ua a cdl vhen you're complete. 

Roger. 

__ 
0 
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Houston, ~pouo 8. 

Apono 8, -on. GO. 

: 
( .! . : 

00 19 02 33 

0019023s 

OOWO2kO 

ool90244 

wwo250 

00 19 02 53 

wl9955 

Wl90258 

0019 11 23 

0019028 

001gll40 

ool9ll46 

w1gll48 

w193038 

0019 30 41 

00 19 30 51 

.w 19 30 55 

w19305fJ 

wl93loe 

W13Y40 

wl932w 

CDR 

cc 

am 

cc 

CDR 

cc 

WR 

cc 

&If 

cc 

cc 

CDR 

cc 

CDR 

cc 

cc 

CDFt 

cc 

cc 

cc 

cm 

Giw M a call vhen it 16 ttme to Quit chargi.n# 
/ 

i. 
the battery,villyont I canltntch'it very 

wll owr there. 

w.lco. 

And I'mstsrtbgvithth~ fansnOw. 

Rager. copy. 

IQdrosen 1 firrt. 

Rcgetr. 
. 

okq, acrruton. We cycled throu@~ the faw 

2dnuteme8ch,mdueQl~ta~1abyf0rthe 

call for battery charges.. 

Roger. 

&cd10 8, Bouattm. l%e bettezy charge vlll 

becanp.tct.euouna2lh0ur6. 

04. Jumt glw m8 a call. 

-w* 

liowton, Apollo 8. 

Apollo 8, Eouton. GO. 

Ap~llo 8, Eowston. GO. 

Bowton, Apollo 8. 

- Apollo 8, Routon. OO. 

Apollo 8, Apollo 8, mu&on. GO. 

Apollo 8, mwton. Go ahead. 

Em&on, Apollo 8. 

‘ i 1 

. 
. 

.’ 
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‘- 

. . ,. -. ~“_.. ., . . II___ -. . . . . “l-.“_. _--I-. I-,-)-.* I..i._llXlt_‘iX~.~,‘.__IL_.-.i--- 



. 

boss~1) 

wl93223 

00193237 

ool933w 

00 19 33 03 

00 19 33 25 

ool93329 

ww3336 

EDWTAPE 

cc 

cc 

cc 

cm 

cc 

cm 

cc 

. 

0 

Apollo 8, thie ir Hourtoa. Qo aheaa. 

Apollo 8,.~~uston. a~ ahead. 

&ollo8,~ouston. hahead. 

Roger, Eoluton. Crew rtatus report here. We're 

khlndmntermd food,uadve don't reaato 
/ 

hw too much of aa qjmtite. We&e txying to 
- 
tiw up vith the water. but the food ir - not 

thatthhc'r mykihingurong~ththe focxi, but 

ve're jlufaotra~huagry. 

Rm. Underotand, Frank. 

Tb QIR got 5 houre of fitful rleep and reut, 

u&the other tvo people a-e trying to sleep 

I 

, 

. . 
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00.20 5-t 46 
00 20 57 52 

00205754 

002058lO 

00 20 58 1s 

00205817 

W2lW4? 

w2lolo3 

w2lOll3 

00210909 

~=0915 

WUQ927 
00 21 10 23 

w2llO28 

w2llO3l 

00 21 10 33 

cc 

CDR 

cc 

CDR 

cc 

CDR 

um 

cc 

WR 

CDR 

cc 

CDR 

cim 

cc 

CDR 

cc 

Apollo 8, Eouston. 

Ooehed,Eaurton. Apollo 8. 

Apollo 8, this is Rouston. At 21 hourr, 

ra*d lib you to terminate the battery B 

charge ud 8tart battery A charge and then 

be&n on O2 purge. Over. 

Roger. Underotand; teminate battery 8, start 

hattcry A, and an O2 purge. 

Roger. O2 fuel cell purge. 

Thank pa. 

Eouston, Apollo 8. We are nov charging 

b&e- A,- ma My 8&ain about the purge. 

Apollo 8, Eowton. Roger. Copy your battcq 

ehcrgu retup; nciv begin a fuel cell O2 purge. 

Omr. 

Puel cell O2 page. Roger. 

Hwafon, the duel cell@ arc all purged. 

Roger, Frank. 

Hov’rthetrackingcwing, Jerry? 

Routon, Apollo 8. 

Apollo 8. Houston. 

Eov's the trackinglookingt 

ft*8looking good,Prank. We just took in 

mother batch of data, md we are processing 

,it. - It looks initially like we von't even I 

need a midcouree umber 2. Aa noon es ve 

1 , I 
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00 21 10 53 

WPl339 

w2ll343 

w21l345 

w2l1402 
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prom88 thlr d&z., yc ulll h8ve some confinna- 

tion for you. It8houlatstr~ ulphe!re frcm 

15 to 30 minute6 to finirh the Job. 

-Jorr. 

Apollo 8. Eouston. . 

Go &lad. 

Apollo8,thiris Eowton. We are rhowbgyour 

perioynthhn 6h nautical miles. Your next mid- 

oourse l t28vlllb lesr,thanlfootper second. 

We vill haw 8 ftrm contirmation on this in about 

2hours. , 

Roger. 

. 
* 
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00215129 

002l413l 
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00214138 

00 21 43 14 
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002l4320 

00 il 4s 28 

0023llh8 

00 23 11 53 

00 23 11 55 

&R 

cc 

CDR 

cc 

CDR 

cc 

‘cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

iiamton.Agutllo8. 

Apoilo 8, Hareton. rio ahead. 

Ear Qycu read? 

log. Earare youdoingr 

Jmtflne. We just broke lock for a minute, 

andIvonderedvby. 

Rqgcr. 

hpouo8,~ouat~. 

co she&l. 

Roger. Your break lock is due to the fact vc 

titched our autenms over from Honey&kie to 

l&&id. Over. 

Eager. ‘Ihaat you. 

Apollo 8, thie.is Houston. Over. 

Goabead,Houston. Apollo 8. 

Roger, ?rank. We vould like to bring you up 

to d&e on your trajectory. This midcourse 

comdqupat 28ho~~~ QTtuxns outtobevexy 

small, 0.7 feet per second, and we vould like 

not to do it. Our data is looking extremely . .. I 

good snd extrapolating it forward; it show I 

the mddcours enumber at LO1 minus 8 hours . 

would be about 4 feet per second. In the 

rsntSme, thq free return trajectory is looking 

very good tith a vater splash pofnt off the 



00 23 I.2 37 

00231240 

00 23 13 08 

00 23 13 12. 

00 23 13 29 

00 23 U 30 

0023X+38 

00 23 13 43 

00 23 13 47 

~23l.350 

002338; 

00 23 38 43 

00 23 38 45 

CDR 

cc 

CER 

cc 
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cc 
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coast of Africa. 80 it looks like you are 

d&t dovn the old center line, and ve propose 

not to do the next midcourse. Over. 

F'inevithm. 
t_ 
/ 

OhaJ. And in regird to your timeline here, ve 

mggeot that you let Bill and Jim sleep for an 

elctra period of time and don't vake them up 

mtil 26:30 GEl', and that would cause deletion 

of p52 and P23 at 26 hours GET. Over. 

Roger. Understand. Delete P52 and P23. 

Affirmative. Delete those at 26 hours, vake 

the,otha &IO grays up at 26~30 at vhich time 

they can eat, and then chlorinate the vater 

mupp.ly after they have eaten. 

lbger. : -.-’ 

'&at vould put us back on cmr nominal fli&t 

-plan at 28 hours GET. Over. 

Roger. 

How’s ail that grab youT 

Fine. 

c%ap. 

hpollo8, Houston, Over. 

00 ahead, Houston. 

Roger, we're switching ant&nas again at 

23:kO GET. -IOU can expect a momentary break 

lock, and also ve would like to bring you up 

to date OD the passive thermal control. We 
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00 23 40 41 

00 23 40 43 

00 23 40 45 

00 23 41 13 

, 

. 

CDR 

cc 

CDR 

CDR 

CC 

cm 

cc 

CDR 

CC 

Tape17 
Page 3 

-expect to keep the same PT'C attitude until 

28 hours GET. Over. 

Fine; thank you. How is the thencal control 

VorkingT . 
Working good, Frank. I can give you some details 

if you want it. 

Go ahead. 

I am all ears, Houston. Co shead vith the 

details. 

Okay. Stand by one untilue svitch our antennas, 

FlYink. We'll be right with you. 

Roger. 
. 

Apollo 8, Houston. Over. 

Co ahead. 

On your FTC, quads A, C, and D seem to be just 

about identical. Quad B is running slightly 

cooler, but only very slightly so. The tem- 

perature readouts in all respect5 are normal. 
I 

so apparently the FTC is working well from a 

thermal viewpoint. And as far as the fuel con- 

sumption goes, it's minimal, just about like we 

expected. Have you got any cozrents about FTC? I 
/ 

Ecu does it seem to you? i 

Seems fine. Seems to be working all right, just 

like you said. I was just wonderlog how the 

readouts from the SPS were, too. 

-.-_-__- - , =-T- 
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cc Apollo 8, Houston. The SE3 temperature is 

DOS-lERl. If anything, it's slightly warmer 

than ve expected. so you are in real good 

shape in that respect. 

CDR Th8i.a you. 

cc Fmnk, the PU valve temperature is running 

about 72 degrees, which is better control that 

CDR 

ve got here in this room. 

Roger. 
. 
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00 23 47 28 

00 23 47 37 

00 23 47 39 

00 23 55 I.2 
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00 is 55 29 

00 23 55 35 

01 w 24 18 

01 00 24 22 

01 00 24 24 

01 00 24 28 
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01 00 24 32 

oloo4255 

01 00 42 59 

01 00 43 03 

01 00 43 06 

cc 

CDR 
l . 

,= 

iDR 

cc 

cm 

co 

CDR 

cc 

cc 

cm 

ix 

CDR 

co 

CDR 

cm 

cc 

WR 

cc 

00 ahead, Earston. Apollo 8. 

Baser- It is time to do a cryo faa cycle, Freak, 

cmsll~fens,ashortburstfiarneachoftherm 

reyuudldbefore. 

~deratand,2 minutes each on all cryo fans. 

CrJro ftmt OFF and cycled,Rauston. 

Apollo 8, Houston. oo ahead. Over. 

I oafa the cry0 fans are OFF and completed the 

cycle. 

Okq. Thank you, .Frauk. 

np~llo 8, Houston. over. 

00 ahead, Hcuston. Apollo 8. 

Roger. Just a COMl check:, Frank. Do you read 

oe all rl@tt 

Iaua -a cle&. 

Samehere. 

Thmk you. 

Houstoa, Apollo 8. 

Apollo 8,.this is Rouston. Go. 

Hodve you been reading our tape dumps? _ 

standby one, Frenk. We noticed that you've 

got yrxr FTC attitude peaked up a bit, and I'll 

checkouyour tapedump. 

: 



ol 00 43 41 cc Apollo 8,~ou~ton.‘ The qyality of the tape dump 

0100 43 52 CDR 

01 oo 43 56 cc 

01 00 44 00 CDR . 
01 00 47 15 cc 

01 00 47 18 cm 

01 00 47 21 cc 

01 OO 47 3l WR 

-- 

ol 00 47 40 

ol 00 47.41 

01 00 47 53 

01 00 47 59 

01 00 53 52 

01 00 53 59 

OlOOPO2 

01 00 54 05 

01 00 54 Og 

cc 

cm 

cc 

cm 

LMP 

cc 

‘%.a@ 

cc 

iuP 

I 

haa been very good. We have about 15 minutes to 
i 

dump, vbich ve vi11 do the next time we get high 

&n. Over. 

.Houfs the voice quality been? 

It'sbeenvery good,Frank. I 
Ok8y. We'll aend you sozmzthingdownhere shortly. 

Apollo 8, Howton. Orer. 

00 atefad, Bouaton. 1 

Frank, QO this tape recorder, ue have the tape 

wtion atopped ri&t now. If ti would like to 

r8comi scant?, we will give you the tepe in motion 

80 that you may a0 so. Is that uhat yau would 

Uket Over. 

Roger. Rowton, why don't you just give us salvo 

80 we can control the witches here. 

Okej- 8tana by. 

. . . mad m 8Ud Stop. 
, 

You should have it now. Over. 

Roger. 

Rareton, Apollo 8. 

Apollo 8, Rouston. Over. 

Houston, Apollo 8. Over. 

Apollo 8, this iB Ecuton. Over. 

Roger. tie you capable of tab%ng a hi&-bit PM 

dump for voice on the OMRI'BP 

- I I- 
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01 00 54 19 

01 00 54 26 

01 00 54 29 

01 00 54 32 

01. 00 54 35 

il 00 54 41 

01 00 54 46 

ol 00 54 51 

01 00 54 55 

01 00 55 01 

01 00 55 16 

01 00 55 21 

01 00 55 44 

01 00 55 48 

oi 03 55 53 

01 00 55 56 

01 00 56 00 

cc 

cc 

98 

cc 

ck 

cc 

a4P 

cc 

cc 

cc 

LUP 

cc 

Lw 

00 

Lwp 

Bat 18 negative, Bill. sot q@te, on the OMI's. 

w. Wevillcatch you next time -a then. 

Roger= nmlk you. 

Qoodmorning,Mike. Bw are things goingdown 

thU-8) 

'El, Jim. Things are going real fine. How are 

JGI doing up theret Did yw get a good ni#H,'s 

8leepT 

oh, you knw. The first night in space all the 

tie; itlB a little slw. 

The dlC man woke you up earlier than he needed to. 

Well, ve just couldn% sleep any longer. 

Roger. mderstana. 

Apouo 8, Houston. The next time you are locked 

up QI the high gain, give us a call, and we will 

co0rigure for a amup. Over. 

Roger. We would like an evaluation of the voice 

comments. Over. 

Roger. uhma0a. So far, it's been very good. 

Ye vill evaluate this one as soon as we can. 

Rau are the systems looking down there, Houston? 

Apollo 8, Xoueton. Go ahead. 

Roger. I've been in the Back. Bw do the BYB- 

tems look? 

Everything ie looking real good, Bill. 

Okay. Haw.much longer do you expect on charg- 

ing battery A4 
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Stand by, Bill. We will get you an exact number 

on it. 

Just a &ugh estimate. And also, have you seen 

any nxwe hints on that seasor problem on fuel 

cell 2t 

Stand by one. I'll get the latest scoop on it 

for you, Bill. 

B&, there ICI nothing nezw on duel cell number‘2. 

We don't think there is anything at all wrong 

with the fuel cell. It’s BOBb? SOti Of 8 BenSOr 

problem, but we don't have any new information 

on it. 

Ol=Y. They all look pretty good from here, Mike. 

Roger. ThBak you. 

I've got some update6 for you vheaever you are 

ready to copy. 

Stand by. 

w. 

uhat kind? 

Well,I've gotam plus 35hour update,aad 

then I have an update to Jim's Checklist. 

Le$‘a have the TLI plus 30 before we get the 

checkliet update. 

They never give up on the checklist, do they? 

&JAY. This -when you get your maneuver PAD 

'book out - the last maneuver PAD we gave you 

-. 
. . 
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01 00 56 28 

0100ss30 

01 W 59 56 

ol 01 01 01 

01 01 oi 21 

01 01 01 23 

010101 P 

for the flyby PAD still remains valid. We vould 

just like to remark that the entry angle, the 

Gsma, is slightly steeper than we consider 

weal, but it*8 within our - ~0z-t of the noise 

level of our ability to predict at this time. 

&that flyby maneuver PAD re~3ine valid. Over. 

a@ Roger,Hcmatoa. 

cc Okay. llov on that page with the flyby maneuver, 

mder your north set of &am, I have some new 

nrtBber8 for you because we've changed those stars 

Rpn mavi and PObWiB. As you recall, ve changed 

to Sirius and Rigel, so - And that also, by the 

mq, 1s the checklist update vhich I will give 

mlater -but onthatmaneuverPAD,I have got 

three new angles for ycu using Sirius ma Rigel 

rhM you are ready t0 copy those. 

cc Apollo 8,110uston. Hw do you read? Over. _ 

cc ApoUo 8, Rowtoa. Over. 

Im Earnton. Apollo 8. Over. 

cc Roger, Apollo 8. Houatoa. You are loud aad 

clear nw. We had a lot of background noise 

there for a fev miaute0. Hw are you reading 

pet 

Ia. !@3=- I'mrt~dgyouok8y,Hike,andIread 

you the tit time you asked me that, 80 1 guess 

asbe Ivaan'tgettingthroughtoyou. 
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L-1 

- 
-.-.. _, ._ -..-“_.“b _.- _. .--..L---- _ .-I- ..,,, “._--.,” ,i ,..--- .-,--.” ..l., _,LIII 



. 

01 01 01 3g 

ol 01 01 47 

~1 01 QL 49 

01 01 02 05 

~OlOlO2ll 

01 01 02 19 

01 01 02 23 

I c i J’ 
01 01 02 56 

01 01 (# 49 

OlWUl 

01 01 04 03 

ol 01 05 58 

01 01 06 01 

cc 

LzdP 

cc 

x4@ 

cc 

Ia@ 

cc 

Lw 

cc 

UP 

cc 

UC 

cc 

Tape 18 
psge 6 

olceg. u-11, did you cow on this flyby maneuver 

PAD? We% got three nev angles. Are you ready 

to copy those? 

-_ 
: 
: 
: 
: 

-. 

1% re&y to copy the flyby angles. 

okej. Roll 137. pitch 3l0, yav 340. Over. 

Roger. Roll l37, pitch 310. yav 340. 

That'r affirmative, and I have the TLI plus 

35 hour PAD when you are ready for i+. 

Roger. Ready for the TLI plus 35. 

Roger. TLI plus 35hours,SPS/O~~,63023mi1m3 

162plusl29. Are you vith me so far? 

&id and clear. 

t$od. 037 56 5U8, plus 00068, plus 00000, plus 

46420 178 l34 not 00202 001, applicable, plus 

46420 547 4621.1. Are with me? Over. you 

Roger. Laud-d&ear. 

Gooa. l2 1383 327 023 172 left 22, plus 1293, up 

dnus 16500, 12905 36180 074 11 16. comnts: 

on your stars Sirius and Rigel, roll 010, 

pitch 294, yaw 320, no ullage. Other: one, 

fast return P37, DRLZA-V equals 7821, for mtd- 

Pecirlc landing for MllL; two, high speed pro- 

cedures not required. Over. 

Roger. Are ycu ready for the resdback'l 

All set. 

\- 
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ol 01 07 44 

(J1olo751 

ol 01 07 55 

01 01 oi 06 

OlOlo608 

01 01 08 31 

cc 
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cc 
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cc 
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TLI plue 35, ~PS/G&B 63023. IIIWS 162, @IS 129 

037 56 5138, plus 00068, pius oowo, plus 46420 

178 134 000, EA. Are you vith met 

yes, I'm with you, Bill. That lsst one should 

be 001. 

Roger. Y 001, BA, phi 00202 46420 547 462~ 1.2 

l383 327 023 up 172 left 22, plus 1293, minus 

16500, p.mi 12905, plus 36180 074 11 16. sirius. 

R&gel: 010 294 320, no ullage, fast return P37, 

7&l sdd-PAC; high speed not required. Over. 

5t*r about the size of it. You're getting 

pretty good at this thing, Bill, tot a rookie. 

lot bad. I just learned to read about a year 

Roger. Rey, I've got a flight plan update for 

Jim. its8 on page 0, George, 82 Able of his 

checlclist, Over. 

Roger. I've got It open. Go ahead, Mike. 

OLag. It's simply changing these north set of 

rt8rf3 aroma.' For Ravi substitute Sirius, vhich 

is number 15, and for Rigel - correction - Sor 

Polaris substitute Rigel, number 12. 

Roger. Substitute Rigel for Polaris and Sirius 

for Bati. How about shaft s.ndtrumicm;remsin 

the came? 

I--- : : ’ . i : t’ 

1 

/ 
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01 01 08 38 cc 

01 01 08 56 CUP 

0101 08 59 CC 

01 01 09 06 LFQ 

01 01 Gg 11 cc 

010; 09 57 Lw 

. 

I Tape 18 
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Your-shaft sbd tzvnnions remain the same. Siri*uu 

rtmains on the SO-degree line Just like lDavi used 

to be. Rigel ie dovn 1.3 degrees from yo& hori- 

aontal, from your K-line. Over. 

Roger. Understand. 

Oksy. And let me know when it gets to be break- 

r&St time. I've got a newspaper to read up to 

m aud a fev other things.. 

Ut're ready. 

olug. I' ve got a Haney special here for you. 

The Interstellar Times latest edition sup the 

Slight to the man Is occupying prime space on 

both paper and television; It's THE news story. 

The headlines of the Post say8 "Moon, here they 

cod. We understand that Bill Anders vill be 

in private conversation or communication tod8y 

vith sn old nnm who vears a red suit and lives 

at the llorth Pole. A suspect in the Miami kid- 

napping was captured late yesterday, and the 

11 GI*a that have been detained 5 months in 

Casbodia were .released yesterday and vill a&e 

it home In ti.x for Christmas. 

Roger. Uith reference to the first, ve sav 

him earlier thie morning, sn.l he vas heading 

Your VW. 

. 

r : : : : 
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ol ol 10 03 

ol 01 10 15 

in 01 10 18 

01 0110 29 

alollo3l 

01 01 10 34' . 

01 01 10 40 

ol 01 u. 14 

01 01 11 21 

cc 

Iw 
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a@ 

cc 

LUP 

cc 

cc 
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&get. We'll pa88 the word along. David 

Bfmenhover .&d Julie Bixon were married yestelc 

w in Uev York. He vas described as "nervous". 

Bi*t . 

S8Brovn.s tookDallas apartyesterdsy Yto20. 

Ut*re sort OS curious, who do you like tow, 

Baitimre or Hinnesota? Over. 

Baltiwre. 

Har mamy points are you giving? 

(&u@ter) !te% not making many points at how 

with that conment. 

Ibilar. understsnb. Oh, I'we got another score 

f8ryouvhenyou are readytocopy. Are you 

-=Wfo-PY? 

EItana by. Go ahead. 

aoger- uavy 14, Amy 21. Would you like for me 

to repeat that? Over. 

Yaa are very garbled; Houston; I'm unable to 

red. Uill call you back in another year. 

Okay. Ue also notice the University of Houston 

l#t their first hams basketball m in 

3-l/2 yeare last ni&t. Illinois edged them 

art 97 to 84. And some reallybignevs: the 

State Ihzpwtment announced only a few mimtes 

ago that the Pueblo crev vill be released at 

9 p.m. tonight. 

--’ .7- 
“::‘. .-. 
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01 Oll.2 23 

ol 01 I.2 35 

01 01 U 58 

01 01 3.3 02 

01. 01 u 16 cc 

01 OI 16 55 cc 

01 02 16 59 cm 

. 
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saltada good. Outboard calculations indicate 

QmtApollo8 at25 hcurs 18104 OOOmiles~fkom 

home. 

I-. Ourplatboe.rdahoweasimilarntier. 

ltL#~tynice viw -here. 

.Ue're ahaving about 104 800 miles, and we're . 

-ring another 8 to 10 hour8 on your battery 

cbargc- 

Prsnk, scq &g&n sbouttheviev. Youwere 

blocked,Ithink. 

'This ie a la&ty nice viev we have dovn there 

w. A little bit more than a-half earth. 

&olcm like Africi and the Red Sea is visible; 

we're not Quite awe as there is quite a bit 

ofcloudcwer; buteventhrou&the har,ywin- 

&us, it% mighty nice. 

Uow are your vindovst Do you have a couple left 

that are real clear? 

%he rendezrwa vindovs are good. The other8 

are all aboutthesame aatheyvereuhenvelest 

l&xnAed. (he and flve have a slight haze and 

a little fog on the inside. 

Roger. Unded=a. 

A~OUO 8, Haston. over. 

. . . 
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oa 01 17 45 

a 0118 14 
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cc 
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cc 

Lw 

cc 
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Bogcr. Just as a matter of curiosity for Bill, 

we can rq a Sew words about the heaters for the 

ap tanks, and also fbr the fans. We've noticed 

that the heaters me doing their thing normally, 

cycling on and off; and as time goes by, this 

qcle Ate imresaes, indicating a little bit of 

etratificaticm in the tar&s. And then wha we've 

heanburningthc fw‘onevery 4 hours for acou- 

plc of minutes, this stirs things up and the 

h&era thenc+lingon andoffagalnmore 

alwly for avhile, until again a little bit of 

atratificat.tion occura, and the cycling becomes 

el%gbtly anre rapid. This is, of course, normal; 

rrjlllltpintitoutae acuriosity to you. Over. 

lb&-x. I haven't really been following it that 

cleat. One thing I have noticed is when ycu 

hunthe fana on you getaglitch inthe qpan- 

ti~,vhichmightcorrespondto aglitchinac. 

Hyde the next time we'll look at the ac volts 

aud~eevhat happew. 

Our experta say that's not the reason for the 

glitch. lhey sey the strti%<iication fakes out 

the capacitanta sensor there for a second. 

I knzv theg vould have some big deal aad~er 

forme.. 

. . . got yar t&q. 
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01 0118 32 Lr@ I'llbuy*kt. - 

01 0118 U 

01 01 18 36 

01 or 18 43 

01 01 18 46 
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CMP 

cc 

LMP 

cc 

Roger. 

Any other iniormstlon yuu'vint us to eend up 

-ml 

llo, neDcc going to sap pa with the hi@ gain 

hererhortly. ' 1 

okas. 
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cc 
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cc 

UP 

cc 
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cc 
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cc 

DIP 

UP 

cc 

UP 

cc, 

La 

cc 
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Baton, this is Apollo 8. How do you read on 

the high gain? 

+dingyau'loud andclear, Bill. Hownet 

I'm reading yau loud and clear. I'll go ahead 

and dump this. 'Ilou might vfmt to listen to it 

in real time to evaluate the voice. 

Okq. We’ll do that as soon as wecan. ’ , I 
Give M a call vhen you are resay. 

Jloy~~Va!~t t0 ~UEIP itbyywrc-d+ orvauld 

you like UB to comand the dump on it? Over. 

oh, yoia can go ahead and command whenever you 

are ready. 

Okq. Ve are 8tartingnow;thankyou. 

I've already rewound. 

Roger- 

Roger. I've already mound. 

lbere is only about 5 minutes vorth on the tape, 

Hal8toa. 

Roger. Understand, Bill. You promised me you 

vazld vait 3 Deb- before you started doing this, 

Bill. 

It has been a long trip. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger, Bill. We've got your amp, ana the voice 

quality is very good. We we going to take about 

. 
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01 01 45 02 

01 01 45 16. 

01 01 45 l8 

01 01 27 ll 

01 01 27 15 

Gl 01 27 21 
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01 01 41 I.3 
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' 0101 43 20 
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cc 
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cc 

cc 

cc 
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cc 

cc 
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cc 

LMP 

cc 
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cc 

cm 

cc 
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20 minutes or so to get it back to Rouston to 

piss it. 

Roger. Where are you taking itthrough,Boustont 

It comes through Madrid and then Ascension, X11. 

aLa;y. 

@no 8. Houston. 

Apollo 8, Ecuston. Over. 

&OI.IO 8, Ramton. Over. 

Apollo 8, Houston. Over. 

Apollo 8, this' is Houston. Over. 

Apollo 8, this is Houston. Over. 

Eouston,Apdllo 8. Howdoyou read? 

Roger, Bill. Ye are reading you loud and clear 

nav. We had an antenna problem dovn here. Ve 

had an -expected switch of antenna, which prob- 

ably caused your high gain to quit. 

Roger. 

Apollo 8, Houston. Over. 

Go ahead,Bouston. Apollo 8. 

Roger,Jim. When we lost our antenna down here, 

ve interrupted your tape dump, SO VP are in the 

process of doing SOIAE reuinding ana continuing 

the dump. in case Bill is wondering what is go- 

ing on with the tape recorder. 

okay. Eo strein. 

Apollo 8, Houston. Over. 

--_-_- 
. / 



Olar%% 

ol 01 56 58 

al 01 57 12 

ol 01 s-7 17 

01 01 57 18 

01 ol 57 21 . 

01 01 57 33 

01 01 57 51 

01 01 57 57 

~1 02 04 06 

01 02 04 11 

0102olilt$ 

01020420 

01 02 41 22 

01 02 41 n 

. 
00 ehead, Houston. 

Boger. At 26 hours GET, we'll be switching our 

~tumasbscksgsinatMadrid,andyau canexpect 

. 8 glitch a~ your CWN system. 

Roger. 

Houaton, Apouo 8. 

00 ahead, Jim. 

I noticed that yaa shipped the IMJ alignment for 

about 26 hours becauae we were still asleep. DO 

you ve& to include that s&a, or do you think 

it is required? 

Roger, Jim. We think it ia going to be required 

prior to the next set of F23 aigbtinga, cndve're 

mggeating that it be put in at 27:45. We'll 

bmea flight plan - a more complete flight plar 

update in here shortly. 

Okq. Fine. We're in the process of having 

breakfast. 

Roger. Understand. 

dpollo F, Houston. 

Go abead, Houston. 

Ihe tape dumpa sre complete; it's rewound. You 

ten go head and record in low bit rate if you . . . 

Roger. will do. 

Apollo 8, H-ton. 

00 ahead, Houston. Apollo 8 here. 

, 
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cc 

Lw 
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cc 
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Tape 19 
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Disregard. We were going to talk about the 

hi& gain, but you beet us to it. 

0J-Y. 

~pdllo 8, Houston. 

Q eked, Ralston. 

Roger, Jim. We vould like to take control of 

the tape for e few minutes to make sure that VB 

got all that last dump. Over. 

Okay. Stand byone. 

Roger. 

Y4u've got it. 

Tbenk you, sir., 

Houaton, Apollo 8. 

Apollo 8, Hamton. Go ahead. 

Roger. IjustnoticedthatI canheertho~e 

KW8 coming through on normal voice. 

Ubet does it sound like, Bill? 

A little squeak. 

, 

Apollo 8, Houston. Over. 

Go abeed. 

Roger. I have e flight plan update for ycu 

romst* et your convenience. 

Alright. 

Ready to copy. 

llpouo 8, Houston. Were you calling? Over. 

Roger. Reedy to copy. 
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Okay,Bill. This vill be on page 2 dash 22 of 

v night pi=. For thecormmdmodulepilot - 

1% already mentioned it to him - but et the 

top of the page, et about 27:h5, actually, ve 

Wdlike him to do e P52, an IU alignment, 

edthen the P23 should be done ss scheduled. 

Those four stars, Procyon, Regulus, Alphard, and 

. Spice: ve realize Alphard may not be too good 

l Har, Regulus is about 3 degrees above the 

hotizo~~, end Spica is at a @-degree trunnion 

angle;60 I guess vhatveare ssying is if Jim 

has diriiculty doing one set on each of those 

four stars, ve'suggest that he omit whichever 

one he is having difficulty with and pick it up 

by doing tvo sets on some other star that he 

likes. Over. 

Roger. Understand. 

All A&t. In the lover ri&t hand corner of 

page 2-22, the passive thermal control attitude 

should read "pitch 224 degrees, yaw 020." 

Roger. Cow. I 

Aud on the next page, at about 29 hours, yau 
I 

can remme tbenomel flight plan. Wevould 

like to make me addition; at 29:30, sad a I 
! 

vaste vater dump. Even though one is not really 

required et that time, ve would like to get the 
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dnmpoutofthevaysove cantrackyouunin- 

turuptedly vithout any duIupinR. you knov, es 

n are coming up on midcourse correction num- 

bu 3. Over. 

Roger- 

That's about all, Bill. You got any questions 

CQ thist . 

lo. it looks pretty good. We've been saving up 

ame vater of our ovn to dump here, so that will 

w&k out all right. 

V-27 good- And don’t ruin Jim's optics. 

&t. 

A@lo8,Ecuston. 

00. 

Roger- Tie vould like PO0 in ACCEPT, please. We 

vwld like to send you up a P27. It's a LM state 

rector, going into the W slot only, and ve do 

not vant you to transfer it over to the CSM. 

Apollo 8. Houston. Did you copy? 

Roger. You got it. 

okay. we got it. We're sending you a LM state 

vector, and ve vould like you not to transfer 

that vector over to the CSM slot. 

Roger. 

Thsnk you. 

L-2 
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cc 
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cc 
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cc 
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cc 

cc 
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cc 
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Pogel 

~po~o8,iiouston. 

Apollo 8. Rwer. Are you still planning en 

EC 2 et 28 hours? over. 

Stand by one, Bill. Bill, negative. lam t&a+. 

ridcourse correction number 2 has been cancelled. 

It'8 mynitude vas less than 1 root per second, 

8o ue decided not to do it. Over. 

okay. Thank you. 
/ 

And you’ve got the canputer again, if you go 

teRmaL 

OLY. 

Houston, Apollo 8. 

Apollo 8, Eouston. Go ahead. 

Are you still ccmputing the pericynthian the 

OS 6910. 

Stand by. Ue till get an update ror you. 

04. 

Apollo 8, Houston. Your 6910 pericynthian is 

still good plus or minus a minute, and we vi11 

* it dovn to e tine map measurement . . . 

A~OXLO 8, Houston. 

Roprr* This is Apollo 8. 

04;r, Bill. We just got your readout on your 

voice tape, and we will be back with you on 

it shortly. Over. 

04. 
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Hou8ton, f'a going to he doing my alignment at 

WI time. I’m in a good position for viewing 

the rtarr. 

Roger, Apollo 8. 

Apollo 8, thin ie Houeton with voice check. 

ov8r. 

Houston, Apollo 8. Read y-au loua ma clear now. 

Hw us7 

Oh, good. Reading you loud and clear. One, 

two, Gee, four, five, five, four, three, two, 

one. Am I cutting in pna out still? Over. 

pm* AU the numbers oTe earning up nicely. 

OW* Thank you, Jim. 

Apollo 8, Houston. We are going to switch 

antennaa at ~8:20. stand by r0r ov blitz. 

Roger, Houeton. And me viii start passing 

thermal control, ma we are maneuvering to 

P23. 

Roger. Understand; maneuvering to P23; I 

unaerrtand. 

Houston. Apollo 8. 

Apollo 8, Houston. Go. 

Roger. You copy high bit rate nw for this 

P231 

Hegative,, Bill. Ue are getting lw bit rate 

nw; 
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Ol.04 23 48 IMP If JOU go high bit rate, ue will not bother 

recording it. 

oldrrl52 cc R-r. Ye Just went to high bit rate. 
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Houston, Apollo 8. 

Apollo 8, Houston. Over. 

AQOUO 8, this is Houston. Over. 

R-r. Cisl& HAV kampliahea. We did 

tvo mcta on atu 16, tuo sets on 22, ma one 

set on 21. 

Roger. Understand P23 completed, two sets 0; 

16, tvo on 22, end one on 21. 

Roger. It vas getting 8 little late, so ve 

didn't vant to atart on 26. 

Rmer . Und4Atena,Jim. ' 

Rouston, Apollo 8. 

Apollo 8,~e;so.-ton. 00 ahead. 

16 our previous PTC attitude okay for the next 

amsian? 

Roger, Bill. The one that ve updated an hour 

or so ago, (i.e., pitch 224, yaw 020) is a 

good one. 
, 

224 20. Roger. 

Roger. 

Apollo 8, Boudon. We vi11 Change antennas in 

about 2 minutes. You can expect a glitch in 

v-* 

Roger. 

Roger. 

Hw ue all of the systems looking dobm there, 

Ernlston? 
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Apollo8,Eau+n. YOU PftZ 1OOking 8OOd he2-e 

in all respects. 

Ohy. I 
Apollo 8, Eouaton. Over. 

I 

Apllo 8, thir la Houston. Over. 

Apollo 8, this ie Rouston. Over. 

Bouston, Apollo 8. How do you read? 

Houeton, Apollo 8. 

Houston, Apollo 8. 

NW* Apollo 8, Houston. Go ahead. 

Roger. We are dunpin some vater ve collected 

btre, and km ut ready to dump the vaste vater 

dwn to 25 percent. Do you concur? 

Roger. We concur. We ue shmiing by for 

YQ= d-P* 

Alright. We've already started the other. 

Ro8er. !Fhank you. 

Apollo 8, Bouaton. 

Apollo 8, this IS Houaton. Gver. 

Apollo 8,thik is Rowton. Over. 

Roger. This is Apollo 8. 

Ro8er. We are getting geared up.a0vn here to 

do the first of the Cal&f checks. We vi11 be 

doing an WlfI CCMH check, vhich is on yo& . 

flight plan, listed mode 7.8, and ve vi11 let 

you knw ifhen ve ue ready to proceed. 

i 
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01.05 38 50 
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Roger. 

Apollo 8, Houston. Ok. 

Roger, Houston. we art dumping vaste vater 

nw out of these nozzle template. e 

Stand 8y. Iaoks good, Bill; 64 degrees. Over. 

Roger. we Just Sot az O2 flw hi& frc.m 2LWSinS 

to vent line on the cabin. 

Roger. Understand. 

Bw is everything in Houston. 

Oh, Just fine, Frank. Rverybhing dmn here 

ir Go. Bw ue you? 

Pins. What is the nevs? s 
Well, did you get the intergalactic new mm+ 

zwyim uentuptoyou acouple ofhours ago? 

It tight have been during your rest period. We 

gave you a couple of football scores. One of 

them in particular uaz - I don't Lnw if you 

&led that - Army 21, Ravy 14. Over. 

One, two. three, four, five. six, seven; testing 

out. . 

I got that one. 

Roger. The Cwboys Yere destroyed by the 

ZClevel&ud Browns yesterday. The Pueblo crev is 

expected to be released. And I nw hear our air- 

to-ground has got a lot of background noise. 

Stand by; we are goizg to go through these CORM 

test modes cm page 223 of the flight plan. Over. 
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Roger. 

Apdlo 8, Houeton. Wouldyougo S-bandAUX 

witch to KWR-VOICE BACKUP. Over. 

DWR-VOICE RACKUP. Roger aud out. 

-you* 

Houston, be advised that it looks like your 

t&n bars arc clipping your voice during your 

trulemieaion. 

Roger, Underetand. Are ve still experiencing 

thir intermittent condition that va8 there a 

few minutea ago7 

Eat alvays, but often in the beginning and in 

the end or pur transmission. 

Roger. Understand. I'll give it a little extra 

time. 

00. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Could you try to find ua a 

better CY4M antennaf Over. 

. . . 

Apollo 8, Houston. We are unable to read you 

on this aMlDf antenna. Over. 

Houston, Apollo 8. . . . 

Apollo 8, this is Fiouston. Over. 

Apollo 8, Houston. Ue understand you are 

copying us. While ve are trying to reestablish 

contact vlth you, vould you put your optics 
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~8vitch to zero? We shov you ue drifting 0rr 

in truunion aud request that you zero your 

OptiC8. 

Apollo ?, Howton. We copy your optics zeroed, 
, 

and hov UC you reading us newt Over. 

Apollo 8,~ouston. We are down to 25 percent 

00 your vaste water dump and ready to terminate. 

Over. 

Roger. 

&ollo 8, this ie Houston. Over. 

GO ahead, Houston. Apollo 8. . 

Roger, Our next COHU test ie ranging only teat. 

I have four switches I mild like you to throu, 

vhlch vill cause you to lose voice comunica- 

tions ror approximately 3 minutes. Over. 

Roger. Gti mlbead. 

Alright. The first one ie 8-band BORMAL mode 

r~ice,OFp; the second. S-band gORM&mode PCM, 

OFF;thethird.S-bandBORM4Lmode FMGMG stitch 

to RARGIHG; aazd fourth, the S-baud A.?JX tape switch, 

OFF.. Over. 

Apollo 8, Houston. Request S-bend IVORMAL mode 

RARGIRGto OFF and S-bandRORU4Lmode PCM to 

FCM. I say wain. S-band BORlWL mode RANGING, 

OFF;&bandROFU4ALmodeP&¶toPCM. 

~pollo'8. m,ust.on. We'll stand by in this 

configuration for a moment. 

IIU-_._. - _ i I 

. 

i -- . . 
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Apollo 8, Houeton. Three camunication witch 

potdtione. First, S-band AiJX tape to DOW-VOICE 

MC.KUP; S-band BORMAL mode FCM, OFF; TEIJWTHY 

IllPUTS FCM, HIGH. I say egain,~bandAUXtape 

toDOUR-VOSCRBACKW;B-band RORMALmode PCMto 

OFF; TELEMETRY INPUTS FCM to RIGH. 

Roger. Houston, this ia Apollo 8. Hov do you 

read? 

Reading you weak but clear nov, Bill. 

Roger. We still have a bad look angle on this 

antenna. 

Apollo 8, ~oustm. 

Apollo 8, Houston. Go ahead. 

Pleaee be iniomed that the . . . Over. 

Apollo 8. Houston. Zuable to copy. After 

about a minute 0r this configuration, ve*re 

going to return to normal voice, and at that 

the, me ehould be able to hear you better. 

Roger. What . . . ue ve going through right 

nwt 

Roger. We ue in Mode 7 dash 10, and the 

OoIBd ted. mode is on page 223. Over. 

Apollo 8, Houston. Thres stitch positions. 

-Y - PC!4 switch to ILH;S-band 

IIORMAL mode VOICE to VOICE; S-band BORWU mode 

PCM to FCM. I say egaiIl,TExzmTRY IKPuTs PCM 



nitch, Low; R-band RORUL aode VOICE t6 VOICE; 

Sbnd HORMAL mode PCM to PCM. Over. 

ol 06 01 33 CDR Roger. We’re switching over to backup nw. 

olobol35 cc Reading you very veak. 

olo6a 46 IMP lie ue rading you loud end clear, Houston. 

BIDOFTAPR 

. 
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Apollo 8, Houston. Requesting S-band NOma 

mode ranging to RANGING. I say again. S-band 

NORMAL mode ranging to RANGE. Over. 

Apollo 8, Houston. Requesting S-band NORMAL 

mode ranging to RANGING. Over. 

Apollo 8, Houston. Over. 

Houston, Houston, Apollo 8. How a0 you read? 

Beautiful, Frank. I'm reading you loua ma 

clear. Howme? 

Apollo 8, Houston. How do you read? Over. 

Apollo 8. this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Go ahead, Houston. Apollo 8. 

Roger. Reading you loud and clear. How me? 

You're loud and clear, Michael. 

Okay. We're still looking for the S-band NORML 

mode ranging to RANGING. 

I guess ue didn't hear that one. Going to 

RANGING. 

Roger.- 

It's in RARGING nw. 

Thank you. 

ha - Houston, Apollo 8 - what size antenna are 

you going to now? 

Apollo 8, Houston. We're working through As- 

cension, a 30-footer. Over. 
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Okay. We - atr signal strength is . . . AGC is 

prettylouuphere. 

Roger. Understand. 

Apollo 8, Houston. Requesting S-band OFF state 

to OFF. This should put us back in the normal 

oomfiguratidn . Over. 

Apollo 8, Houston. Over. 

Go ahead, Rouston. Apollo 8. 

ohay. S-band OFF state to OFF. That returns 

us tobormal configuration, and we need a couple 

or items ~XUII YOU. First, .the CW and LMP status 

report (including PRII readings on all'three crew- 

s&hers), and ve'd like to know did you chlorinate 

the water after your last meal. Over. 

Ho, ue haven't chlorinated the water, yet. Ue'll 

get the other ror you. 

Roger. Thank you. 

E-t&, do you show the F?4 - Rouston, Apollo 8 - 

doyoushovtheFMonnou? 

Stand by and we'll check it, Bill. 

Because our S-baud off state has been GFF. Pos- 

sibly - we don't have control or it. 

~pouo 8, Houston. We've switched on all the 

comuuications switch; functions are operating 

normally, Bill. 

Okay, Mike. Thanks. 
-- y .1J : _ 
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Mike, the PRD readings for the CDR are 4 - that's 

0.04, for the CMP is 0.64, and for the W is 0.25. 

Good. i copy 0.04, 0.64, 0.25. Thank you. 

Roger. 

Houston, this is Apollo 8. 

00 ahead, Apollo 8. 

Oh, hi, Ken. hov are you doing? 

Roger. Fine. Ewyoubeen? 

Is this Jerry2 

This fs Ken. 

Hey, listen, ve still have this TV coming up 

here -let's see - 31905 

Mfirmat ive . 

We're about in the ri&t position for high gain; 

ve vondered ff you vanted to take a trial &n 

and see if It will vork. Or do you just want to 

vait and try it vhen they're supposed to go on 

the air with iti 

-Y* Stand by on that. 

Okay. 

Houston, Apollo 8. Over. 

00 ahead, Apollo 8. 

Roger. Could you ask the GNC to give us an up- 

date on our prop quantity, please? 

Uilco. You're referring to the RCSP 

Roger. 
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If you'll give it to me kinda sl'w, I'll plot it. 

Roger. It's coming now. 

Apollo 8, Rouston. 

Oo ahead, Rouston. Apollo.8. 

okay. In reference the early TV, ve're loosing 

the high-gain antenna DW, and it looks like the 

ady vay we vould have gotten the early TV pass 

in anyhwvasto send it to remote site and 

look at it there. So ve're going to scrub 

that idea andve'll just pick up vith the 

6cheduled TV. The COMM checks that are re- 

oainieg are the high-gain dependent type, and 

ve*ll put those off until the TV session is com- 

pleted, and we are vorking on the fuel propellant 

curve for you nw. 

Thank you. 

Apollo 8, Rcuston. 

Co ahead, Houston. Apollo 8. 

okay, Apollo 8. What ve're going to do on the 

TV is to go ahead and let you crauk it up as 

sooo as ve get back on the high-gain sntenna, 

and it looks like - my guess is that this vill 

be about 3l:O7, and ve'll just use this to - as 

long as ve have the coverage there. I have aq 

- update to your TLI plus 35 PAD. Ew ve have to 

correct a couple of tines on there. So vhen you 

get that out, let me knw and I'll read it to you. 

. 

* * I 

- 
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Okay. On the TbI plus 35 psss, the update I 

rant to give you is the last three lines in the 

block: the EMS range to go 13084 35985 0984217. 
. 

Over. 

&derst&nd. Range to go 13084 35985 094217. 

Affirmative. 

Apollo 8, Rouston. We are about to have a hand- 

over to Coldstone, and our downlink isn't improved 

then. I don't kuou if you'll notice any difference 

in the uplink or not. 

Apollo 8, Houston. 

Apollo 8, Emston. . 
Ciu ahead, Houston. You are loud and clear. 

Okay. We have svitched sites over to Goldstone 
. 

IIW. I don't kuw if you can tell any difference 

ixlouruplink. 

Begative. You're about the same. 
. 

Okay. You have cleared up quite a bit. Sounds 

a lot better to us. 

okay. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

I have some RCS quantity data for you. We are 

all set up to receive the !l'V whenever you get 

high gain looking at us. 
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okay. Let mci get the chart out here. 

Go ahead vith the quad propellant quantities, 

plesse. 
Okay, Apollo 8, Alfa, I have 225 pounds, 74 per- 

cent; BFavo 240 - - 

Slwer,please. 

Roger. I will repeat. Alfa 225, 74 percent; 

Bravo 240 pounds, 79 percent; Charlie 236, 

78 percent; Delta 238, 19 percent. I vould 

like to remind you on the TV that we need'nar- 

rov beam vidth vhen you get up in high gain. 

Over. 

Roger. Understand. 

Hcuston, hov do you r&d? Apollo 8. 

Loud sad clear, Apollo 8. 

Okay. Thank you. 

Houston, Apollo 8. Bw do you read? 

~~0110 8. Loud and clear and standiry by. 

Say agafn. 

We read you loud and clear, and we're standing 

cry- 

ohay. 

Are you receiving television now? 

Apollo 8, Houston. We just got it. 

You are getting it? 

okay, Apollo 8. We have a-gooqp+ture. 

I 
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We 5-e rolling a - 

okay. We're r0uing aroma t0 a g00a tif3f of 

the earth, and as soon as I& get to the good 

viev of the earth, 've'll stop and let you look 

out the vindov at the scene that ve see. Jim 

k+.l'S dovn.in lover epuipment bay preparing 

lunch,sndBill is holding acamerahere forus 

both. 

Bill's goingtotakethe camera dovntothelower 

cquipaent deck with Jim: 

Roger. 

Ohay- We’re getting a Eretty g00a picture, but 

if you'd mve it a little slower - every time 

you move it around, it breaks up the scan. 

We gotcha. 

(Laughter) 

'Ibis is knovn ag preparing lunch and doing p23 

at the same timec 
You've got everybody standing on their heads 

downhere. 

Hov go - Has he iot it turned upside down? You've 

got the wrong RRFSMMAT. 

Well, ve all have our problems. 

How is the picture nov, Houston? 

They are really good. 

Okay. lov ve are coming up on the view that ue 

really rant you to see. That's the view of the‘ 

. 

I-.- 
. L I 
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. 
earth, and if you will break for just a minute, 

Bill is going to put on the large lens. So we 

vill be right back with you. 

okay. Thank you. 

iiouston, ve are.now showing you a view of the 

earth through the tele@oto lens. 

OJW. We are not receiving a picture right now. l 

Eov about now.? 

Okay. We don't have a picture yet. 

You seeing anything at all, Houston? 

Okay, Apollo 8. We don't have a picture yet. 

Alqht . We vil.l put the other lens back on, and 

'i 

ve will show you that. 

Apollo 8, how about standing by on that for 

just a minute, Let's check our ground link. 

Apollo 8, we have a picture now. 

okay. Let's try the other lens again then, once 

again. . 

-Y. lhank you. 

Do you have a picture now? 

That's negative. 

Apollo 8, . . . 

Okay. Do you have aqthing. Rouston? We have 

it on the earth. 

We are having no joy, 

okay. Standby. 

Okay. How about now, Houston? 



. 

I- 

. 

. 

(toss HRT 1) 

0 
01 q 16 10 

01 07 16 la 

01 q 16 22 

a 07 16 30 

cuo116z 

m o? 16 56 

01 0-7 16 57 

. 

01 07 17 17 

0 01 07 17 23 

0107 17 31 

01 07 17 37 

01 07 17 41 

ol q 17 54 

c1.J 01 07 17 59 

cc! 

CC 

CDR 

CDR 

CC 

CDR 

cc 

CL-JR 

cc 

CDR 

a@ 

CC 

CDR 

CC 

Tape 22 
Page 9 

stil1nojoy. 

You don't have a lens cover on there, do you? 

Bo. ve checked that, as a matter of fact. 

Anythingt 

still no joy. 

4kn!i ahout novt 

Still no joy. There is a picture. We have a pic- 

ture. okay. It is a little difficult to see 

vhat ve have. 

That is the earth, but it is not the telephoto 

len5, unfortunately. It is just a regular inside 

lens. 

Oksy. It is coming in as a reaZ bright blob on 

the screen. It is hard to tell what we are 

looking at. 

Ym are looking through some haze on the win- 

dowatoo,uufortunately. 

And the earth i5 very bright, besides. 

okay. lie got the earth in about the center of 

the screen and a little bit low, and it lodked 

like there vere some objects that moved across 

it - the screen at the same time. Do you have 

any comment on those? 

That is some of the water - ice coming off the 

vent nozzle. 

Roger. 

- I 
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How do55 it look now? 

Still the 55~152 thing; it is - the target is 

extremely bright, and it Is very difficult to 

make out what ve are looking at. 

It is unfortunate that we do not have - ue csn*t 

dce the other lens work here. I don't knw 

vhat the problem is. 

Okay- Apollo 8, would you verify that the ALC 

is ont 

We have tried it both ways. 

Oh, okay; thank you. What we are getting nov is 

a good picture. 

Say again. 

okay. That15 a - that's a real good picture. 

That is the best one that we have had. And how 

about going ahead and Just leaving your pictures 

inside until ve can think some more of vhat wL 

can do to adjust for that light? 

Roger. Jim, what are you doing here? Jim is 

fixing dessert. Be is making up a bag of choc- 

olate pudding. You can see it come floating by. 

Bill is coming up from the lower equipment bay. 

It is unfortunate that this telephoto lens. 

doesn't vork. Shov then the lens that's the 

culprit here, Jim. This lens doesn't seem to 

be vorking; I can't understand uby we're not - 

-. i 

‘3, : ,_ 

--i-- 
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perhaps it's a problem of ligbt transmission 

thmlgh it. 

01 07 19 56 CDE This transmission is coming to you approlil;9tely 

halfway between the moon and the earth. We have . 

been 31 hours and about 20 minutes into flight. 

Ue have about less than 40 hours to go to the 

smon. Tm can see that Bill has his toothbrush 

here. Be has been brushing regularly. To dem- 

onstrate how things float around in zero g. It 

looks like he plays for the Astros, the way he 
. 

0 - 

tries to catch those things. I certainly visb 

that ue could show you the earth. It is a _ 

bea+iful, beautirul view, with predominately 

blue background and just huge covers of white 

cloud.a, particularly one very strong vortex up 

near the terminator. Very, very beautiful. 

01 07 21 11 

Perhaps we will get some assistance from the 

people on the ground and be able to deter - to 

determine why this other lens is not transmitting 

properly. 

LMF Eouston, did you get any light at 6ll coming 

01 07 21 18 

through that telephoto lens? 

cc Apollo 8, we vere getting vhat you were shoving 

\Is on your nod lens, and I don't think ue got 

aqthing on the tele&oto. We are working on 

this now. One of the probleuc'seem to be that 

. 
-- 

, 
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it Is a lov light level lens; we're afraid that 

you might burn it out pointing it at something 

too bright. 

Well, the earth is very, very bright. There is 

nothing in the lens you can burn out. The cam- 

era still seems to be working. We tin give you 

a luminous reading of the esith right now if 

you like. 

Hey, Frank, hou about a couple of vords on your 

*health for wide world. 

Well, ve are all in very good shape. Jim is 

busy working preparing lunch. Bill is playing 

cameraman right now, and I smabouttotake a 
. 

light reading on the 'earth. We all feel fine. 

It urns a very exciting ride on that big Saturn, 

but it worked perfectly, and we are looking. 

forward nou, of course, for the day after tomor- 

row vhen we will be just 60 miles any from the 

ooon. 

It is 320. The earth is showing 320 lumens now. 

If you get a closeup of Jim Lovell, Bill, you 

can let everyone see he has already outdistanced 

us in the beard race. Jim has got quite a beard 

going already. 
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Happybirthday, Wther. 

Okay. Jim is going to take a shot of us from 

the lower equipnt 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 one side of the 

spacecraft too hot for too long at a time. So 

ve vill be signing off here, and we will be 

looking forward to seeing you all. again shortly. 

Roger. 

Goodbye from Apollo 8. 

Thankyou. That's a g00a show. 

I hope we CLSZI get that other lens fixed or some 

reading on it. 

Roger. We are going to work on that one. The 

one that is sensitive to light is the lens that 

you were just using. Youvanttobe careful . 

about pointing that at some bright object. 

Roger. We are starting P!CC egain. 

I believe that's only if it hasn't been used for 

quite a while, Ken. 
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Go ahead Houston, Apollo 8. 

Okay, I've got a few it=5 Zor you I'd like to 

clear up and then we'll let you alone for a 

vbi1e. The firet thing is we muld like for you 

fq confirm that your spot meter had an ASA setting 

of 100. 

That is confirmed. 
. 

Okay, we thank you. That's one of the first 

questions that came to mind. We are ready for 

a cry0 fan cycle at any time =a use your normal 

procedures. 

0-9 

All right. You can anticipate a fuel cell purge 

at 35 hours, and we ought to be through with 

battery A charging somewhere after 34 hours; and 

looks like you*11 have just about a full battery 

there. Anti we vi11 give you a call on the exact 

the to cut it off. Ue 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 Love11 

and Anders? 

okay. We got the chlorine in and the water has 

been chlerinated and just a minute I will check 

with them on their sleep. 

- 
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I am sorry I didn't copy that sleep. 

Say again, Ken. 

I am sorry I didn't copy your last, Frank. 

I vas asking you to say to say vhat you said. 

Jim had absrrt b tiurs sleep, and Bill had about 

3 hours sleep. 

okay. Thank you very much. 

We feel pretty good today. We would like to see, 

in looking over the flight plan - perhaps w-e ought 

to put the rest periods a little bit shorter and 

more frequent. It seems it might vork out better. 

Ue pot all out of kilter on it yesterday. WC 

ue sort o? trying to get back in a nonral cycle. 

okay. We vi11 look into that. 

IOU all ue doing good vork. Keep it up. 

OW* Thank you. Looks like the only other 

thing tm have left over is a CO554 check and if 

ve can wrk that in vithout interrupting your 

present schedule ve would like to. 

okay * Right nov ve are stopping for a break, 

but w till go rhead and do that. What does it 

involvet 

okay. We vi11 need the high-gain antenna, and 

there should be no CONU loss during this mode. 

Okay. Ken. I think ve are going to lo&-the $i&h 

gain here shortly. Why don't ve pick it up rx.Xt 

time it comes aroundl 
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Real fine. 

Remember, the most important part of the trip 

occurs in two days when ve start back. so you 

all get better rested too. 

Ue'll do that. 

Affirmative, Apollo 8. 

Boustoq, ve*re starting the H2 fan nov. 

Ro,ger, theEk YOU. 

Houston, you just wanted 2 minutes cycling on 

those fans don't you? Tvo minutes each? 

That's affirmative, Apollo 8. 

Roger. 

Houston,‘&ollo 8 on high gain stand by for your 

communications check. 

Okay, standiog by. 

Apollo 8, Houston. 

Co ahead Houston, Apollo 8. 

Okay. Apollo 8. Looks like ve're going to have 

to put this CCMM test off because of some tracking 

requirements. 5le can do it in about an hour if 

this will not interfere with your present opera- 

tions 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 inteifere with your sleeping and all, why 

go ahead and ve'll defer to that and we'll pick 

- . i 
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these requirements up at another t&e. And, 

X've got a score here, looks like Ralt&ore 21 

to nothing. 

Who v&e they playing? 

Bov about Minnesota. 

That*6 frau that other league. 

How aid last year's Army-Navy game come out? 

Houston, Apollo 8. Over. 

Go ahead, Apollo 8. 

Roger. We’ve stirred up all the cryos. Could 

you give me your quantities, please? 

okay. Stand by. 

Roger. ' Be advised the CMP just hit the hay for 

while, and the INP vi11 go dovn in 8 little vhile. 

okay. And our guys dovn here are watching high- 

gait antenna pointing program, so anytime you’re 

not using the DSKY for anything else, they'd like 

to watch it for a couple of cycles, so if you 

vould leave that ROUN 51 on the display it vi11 

help a lot dovn here. 

Okay. Uhy a0n*t you give us react angles, 8t3a 

we'll try that for the next time. 

okay. 

Apollo 8, are you ready to copy some cryo quanti- 

ties? 

1% ready. Hov about O2 first. 

i-- 
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Ohay- O2 tsnk 1, I shov 88.1 percent. 

okay. Could you give it to me in pounds, please? 

okay. You'll have to stand by vhile we conveiL 

that. 

Thank you. 

That's okay, Gene, go ahead, I'll take the percent. 

Okay. Ue vi11 try and get the pounds for you, too, 

Bill. Tank 1, oxygen 88.1. 

What time is that for? 

This is present. 

32:30, okay. 

Obaj-, I've got 32:35. And O2 - - 

In ueight not percentage. 

okay, o2 tank 1, 88.1, o2 tank 2, 87.3-i'. 

* IS that 0.37 or 0.369 

0.37. 

Roger, 2. Got it. 

Okay, E2 tank 1, 75.97. Tank 2, 78.06. Over. 

Okay, thank you very much. It looks good. 

Okay,thankyou. 

Apollo 8, Houston. 

CO ahead, Houston, Apollo 8. 

Okay. I've got a couple of things we need from 

you. I vould like to get 8 battery C voltage. 

I vould like to check a batkery manifold pres- 

lure. Your high gain - - 
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Battery C Is 37 volts. I 

Understand 37 volts on battery C. Is that affirm? 

3, 7. 

Okay, thank you. And if you can get to the 

battery manifold pressure, like to read that one. 

0.6 volts. 

All right understand 0.6 volts. l&angles you 

asked for on the high-gain antenna are pitch minus 

45, and yav go. 

Oksy. Houston, this is Apollo 8. I'm going to 

just go into high gila nov, and we're about ret@ 

to pick you up . . . wrks on react. 

Okay, and I have a scanning telescope star visibil- 

ity item for you to pick up, when you're ready to 

copy that. 

Roger, we'll get that on high gain when ve get 

back to you. 

okay, thank you. 

Ye'11 come back on high-gain. 

Roger. 

That's not fair, ve're there already. 

That's pretty good acquisition, huh? 

You guys are retiing the DSKY. Go ahead Houston. 

Okay, Apollo 8. Maybe we ought to try that one 

again next time, and the scanning telescope star 

visibility is scheduled for a 34 10 in the flight 

I --- I - % 
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plan, antI it'll be star nw&er 31. The angles 

are roll184.7, pitch 23.4, yaw 14.3, shaft and 

trumion zero. Over. 

Understand; star 31, roll 184 7, pitch 23 4, 

jav 14 3. and star shaft and trunnion at zero. 

That's affirm, and that's copy star 31. 

That's Roger, 31. 

Okay, thank you. 

Houston, Apollo 8. 

00 ahead. 

The IMP vuuld like to take a Seconal and hit 

the hay. 

Okeg. That'e a GO. 

Okay, thank you. 

And that . . . 

Apollo 8, Houston. 

Co ahead, Houston. 

okay. We'd like to go ahead and get into this 

CCNM check here, on the last of this high-gain 

period. If you’re ready to go on it I'll read 

you sane witches. 

Standby. ire're ready. Go ahead. 

Okay. limber 1. S-band normal mode voice to 

VOICE. 

00 ahead - k2q going. 

Uptelemetry data to DATA. 

. 
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lormal mode voice to VOICE. Uptelemetry data 

to DATA. 
. 

Okay, uptelemetry camnan d to NORMAL. 
m 

HORMAL. 

High-gain 'ktenna track, AUTO. 

Roger. Ocdng AUTO. 
. 

High-gain antenna beam width to NARROW. 

&mu-vidth NARROW. 

Okay, this will be our base-line data check. 

This vi11 be a full uplink voice vith ranging 

andrulldownlink. 

Apollo 8, Eouston. We are going to have to delay 

the CC&M check again. 

Houston, Apollo 8. Hov do you read? 

Asllo 8, Houston. Did.you call? 

Roger. We lost you for a while there. Are you 

reading us there now? 

Loud and clear nav. 

okay. Thankyou. Soarewe. 

Okay, Apollo 8. Do you vant to try that AUTO 

R&T 33 plus 24 looks like a good time and the 

angles me the ssme. And the late ball scores 

ie 24 to 14 - - 

. . . 

All right. 

Sey it again. 

-. - - ----.T--- 
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I say a late ball score there is - - 

. . . the ball score? _ 

2, 4 to 1, 4. 

Baltimore over the Vikings? 

Houston, Apollo 8. 

& ahead, Apollo 8. 

We have reached the scan limit on the gigh gain. 

what do you wmt us to do about it now? 

Apollo 8, vhat we vould like to do vith these 

angles is to set ft in AUTO REACT over on panel 2, 

and it is under the tracking for the high-gain 

antenna, and it'll - the l&r position vi11 say 

RJZACT, and on the position dials ve vould like 

to set pitch to minus 45 and the yav to 90. 

Pitch BLinus 45, yaw 90. 

okay. Stand by 1. 

Rdger . If ve could leave it in REXT if you vant 

to use the high gain, it vould keep frmn vaking us 

up every RRV. 

---_-. 
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&ono 8, Hauston. I think ve my have gotten 

oif on a tangent. These pitch and yav angles 

that Fe called up to ycru for the hig+ga:n 

antenna were in response to Bill's reqrlest to 

knov vhat positions we could put on there for a 

- for the AUTO REACT position. The constraint 

still remains i.S ve don't vast to be on an OMNI 

antenna at the same time. We are in the AUTO 

RRACI! position; we should be in one or the 

other. So you can use that information if you 

vant to try it out. Othervise, the p%ocedures 

m've been using all along vi11 be just fine. 

.Over. 

Apollo 8, Houston. I am transmitting in the 

blindrightnov. Our dovnlink isn't working 

so well; I'm just going ahead on au uplink. 

Houston, do you read? Apollo 8. 

Apollo 8, read you v&c but cle& nov. 

Roger. Thsnk yxm. 

Okay. hooks like ve had a grovl problem there. 

Roger. 

+UO 8, Roaston. * 

00 ahead. 

- okay. Looks like ve're - - 

Go ahead, Houston. Apollo 8. 

- - books like ve're in a good attitude to try 

this high-gain antenna on the CORM check one 

. 
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aare time. I believe you're still on an CMNI. 

Is that correct? 

Roger. 

Okay. If ve could try the high gain and maybe 

ve can get started on this CoWi check. I'd also 

l%ke to verify that you've got the LMP and the 

CMP trying to get some sleep here, and we could 

use sn oral temp from you. too. 

Roger. My temperature is 97.5. 

Obey. Thank you. 

lhat's what it vas this morning when I felt badly. 

Alright; thank you. 

lb you vant me to go to CMNI nov, Ken? 

I'd like for you to go to high gain. 

High gain? 

Yes, sir. 

High gain. 

This is Apollo 8 on high gain. 

Roger. Reading you kind of weak now, but we're 
. 

gomatake al& at it. 

Houston, Apollo 8 on high gain. 

okay. I'm reading you loud with just a little 

background noise. 

Roger. 

Apollo 8, Houston. We're not getting a good lock. 

I vonder if ve could try making sure that we're in 

.~ . I 
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AUTO on the tracks and that we're in narrow beam 

vidth? 

Standby. 

How's that, Houston? 

Okay. That works reel good. 

Apollo 8, this is Eouston. What we're doing right 

nov is collecting baseline data, and we'll be in 

this mode for another couple of minutes and then 

vc'll be moving out to the second signal. 

Apollo 8, Haueton. Bow do you read? 

Apollo 8, Houston. 

Hcuston, Apollo 8. Read you five-by. 

okay. We are . . . ve have some ground problems, 

and ve're reading 7cu veek but clear. We're 

ready to start into our test. We're going to be 

changing our modes so you'll probably hear a 

burst of noise as ve make the change. This 

vill be a noise that sounds like an S-band onlock. 

Hovever, your ARC leader will lock that off. 

This is due to the loss of modulation on the up- 

lillk. There will be about 2 minutes, and during 

this time, you vill hear one burst of noise. 

Apollo 8, Houston. Voice check. Over. 

Apollo 8, Houston. Fe&y to check. 

Apollo 8, Houston. 

Apollo 8, Houston. 
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00 ahead, Houston. 

Apollo 8, this is Houston. Do you read? 

That's affirmative. 

okay. Thank you. Were you reading all along? 

lie just - This ie the first time we've heard you 

callback. 

Ue've been reading you; we're trying to hold the 

noise down so we can get some sleep. 

Roger. We'll be through with this in just a 

minute, I think. 

Roger. I vi11 ansver you, but I'll try to do 

it quietly. 

Okay, Bill.. 

okay, Apollo 8. The next portion of our test is 

like ve did yesterday; We'll be changing the 

uplink modes to uplink command and ranging with 

no upvoice. We'll be in this mode for approxi- 

amtely 2 and l/2 minutes and send two test mes- 

aages. During this time, we will not have uplink. 

We are going to this mode at time 33:48:30, and 

we'll be back in this configuration at 33:SO:OO. 

Over. 

Apollo 8, Houston. Radio check. 

Loud and clear, Houston. 
! 

Okay, fine . How about telemetry inputs PCM switch 

to LOW, please? 
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Roger. 

Apollo 8, ve've completed the third test; we're 

going into the final test now. PCM switch to . 
BICH, please. 

Apollo 8, Houston. We're going to switch uplink 

to the upvoice backup for about 2 minutes, and 

w take a few seconds to link the transition. 

And ve'llbe back up at 33:56 in our normal 

mode to place the up-telemetry data switch to 

upvoice backup at this time. Over. 

Roger. 

Apollo 8, Houston on backup voice. 

I&d and clear, Houston. 

Okay, fine; thank you. 

Apollo 8, -let's go back u&telemetry data 

svitch to DA!l?A. 

Apollo 8, Houston. 

Apollo 8, Rouston. 

Stand by; guess ve've got 85-foot site voice- 

back now; the noise vent away. 

Apollo 8, Houston. 

21 ahead, Houston. 

Co ahead, Houston. 

Okay, Apollo 8. That cam?letes our COMM test. 

Thanbe for your cooperation. And I've got a 
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change here to BAV sightings that vi11 come up 

*t 32:20. And ve want to change your star a 

little bit there. Are you ready to copy? 

olo95938 
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Ready to copy. 

okay. - 

Ready to copy. 

Okay,Apollo8. We would like to change the 

EAV sighting as follows: we would like to use 

star 26, that is, tvo-six; we would like to 

m&e it earth-near horizon for two sets, two sets. 

$hen ve vould like to take star 16 earth-far 

horizon, one set. If star 26 earth-near horizon 

56 not possible, star 16 earth-far horizon, one 

set,'and star 22 earth-far horizon, one set. 

Over. 

Roger, H-ton. Be advised the CMP is asleep 

. . . putting those on for a while. 

Okay. Stendby. 

Apollo 8, okay; we can put this off. What we will 

probably need from you is some kind of sn esti- 

mate of vhen you think somebody will be available 

to vork on it, and we are working on how much 

lead time ve need now. 

Stand by . . . 

Roger. 
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%auston, 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 equally. Over. 

Olray. 

Then ve will start off vith the Cl@ again at 

&out 44. 

Apollo 8, Houston. 

00 ahead, Houston. 

=v- We can put off this IVAV sighting. It was 

scheduled here at 34:20, and we can put it off, 

Judgiug from your cements about sleeping, we 

vould like to g.et it as soon as we can, and 

right now, aar plans are to slide it 2 hours. 

We vill do the P52 by sliding it back to the same 

thing since it is associated with the P23. So 

If that's a convenient time for you. vhy we Uiil 

plan on that. 

We are doing the P52 now. Do you want us to 

continue? 

Well, as far as ve are concerned, that isn't 

goingtohelpus asy- We will have to do it 

over again snyhov. 

okay. Andvhat time do you vsnt to do it? 

Well, if you think Jim's going to be up in a 

couple of hours, why t&t will slide us 2 hours 

to 36:20. 
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olrap. We vil.l go ahead and make another one there 

and pick it up the; if,that's okay. 

Okay. That vill be real fine. Thank you. 

What ve are going to try to do is get back on 

the sleep cycle to those sleep periods just prior 

to I01 by taking shorter cycles for each man. 

Real fine. 

H-ton, Apollo 8. 

Apollo 8, go ahead. 

How about giving us some REACT angles, and we'll. 

stey inREAcl!. 

Say again, plesse. 

Could you give us some REACT angles? 

Wilco. 

Say again. 

. 

Apollo 8, this is Houston. I hadn't said any- 

thing at that time. We're digging some angles 

out forycxl now. In reference to your earlier 

question about the sleep cycle juggling and so 

forth: ve agree with your comment. We vould 

like to get back on the flight plan as far aa 

the sleep cycles and so forth are concerned by 

the time ve get into lunar orbit. So we'd like 

for you to use your own judgment about the most 

efficient vay to accorrnodate the sleep cycles and 

proportion it up among yourselves. We would like 

r- 

L- 

-~, 
2 . T-- 

. 

L 
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01 10 15 44 

to have you keep us informed of vho's doing what 

andwhatyou~plans are. We have the one P23 that 
. ve had slipped 2 houra. We'd like to get the 

other one in. We can 5lso adjust the time for 

the other P23, if it's going to conflict - I 

guess that's tvo more p23's. We can adjust the 

time for those if you'll let us kmv what your 

forecast is for vhen Jim will be available to 

take some si&tings. So the big message is that 

ve'd like to vork around whatever your desires 

are. If you'll let us know, we'll pick so&e stars 

and some angles and have them ready for you. 

CDR Okay, Houston. -The CMP vii1 be up at 36 hours. 

The LMP is going to sleep now, and he'll sleep 

through uutfl 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 ve'll. all be 

back on the same direct sleep cycle. 

01 lo 16 12 CC Okay, real fine. Thank you. 

01 10 16 28 CC &.lo 8, Houston. REACT angles look like minus 

45 in pitch, plus 90 in and yaw, 34 23 for the 

time. 

01 10 16 41 CDR Roger. Copy. This is users good REACZ because 

01 10 16 48 cc 

it keeps the caution varning from going off again. 

Roger. I understand that. Are you leaving the e. 

'high-gain antenna on ?ner it swings over to 

the reset position? 

i- -- 

i ._xi*,_ .I- 
_ __._ ..“. I ,- 
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Do you have any reason for us to use the high- 

gain antenna? 

ECOkSf,doyout.hinkweneed that,really,very 

ml&T 

Standby. 

vhy can we just not use the high-gain antenna 

?or a vhile? Getting high bit rate on the Ot%U's. 

Okay. let's tell them that we'll just not worry 

about .the,OMKI for a while. / 
/ 

Houston, this is the LMP. Before I hit the sack, 

could-you give me a rundown on our systems the way 

you see them? 

Okay, we'll pti that together for you and we 

were just talking about the redundant ECS com- 

ponents check and we were going to put that off 

until everybody's had a chance to get some sleep. 

Trying to keep you from having going to the 

leit-bandcouch. 

Oh, that would be nice. I sent Love11 under the 
. 

couch. thougll. I've got one man sleeping under 

the left couch here - right couch and one ~SJ 

sleeping on our right couch. 

Okay. I understand you've got one under and 

one on the right couch. 

Roger. That's affirmed. . 
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Okay. And in reference to the 'OMNI versus the 

high gain, it looks like we csn live with the OMNI 

antennas here for several more hours, if you uould 

like to delete the use of the high gain. 

Okv. oooanight ) Hous ton. 

Okay. Before you pitch your eyeballs there, we'd 

like to terminate the battery charge. 

Iknewyou ws would get me. 

Got you. 

Okay. The battery A charge is terminated at 

37-3 volts. 

Okay. Thank you. 

Standing by for your systems status. 

Okay. We're pulling that together nou. 

How are the PU valve'and SPS line temps looking? 

Okay, I'll test that. 

We just had . . . I understand. 

Systems look okay to you Houston? 

Okay, Apollo 8. All the systems - giving a quick 

look around the room - look real fine. You've 

got an PCS quad update on the quantity, so you 

have that information. The SF'S oxidizer feed- 

line temperature and the fuel temperature are 

both at 73 degrees. The cry0 profile is running 

right on the line: Battery A - our calculations 

have 3.63 amp hours. Battery B, 37.94, and 

r. 
: . 
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battery Charlie, 38.46. The CGMM continues to 

be running ahead of predictions in quality end 

circuit margins. Everything else looks like 

it's real fine. 

Roger. Do you expect to have a low bit rate voice 

on the LEE of the OM?I's at lunar distances? 

That's negative on DSE of the OMNI's. Not 

looking forward to that much improvement. 

Roger. We need about a 30-foot dish, I figure, 

for that on the spacecraft. 

'Roger. It runs up the f'uel require for PTC, 

though, Bill. 

Roger. 

Apollo 8, Houston. 

Go ahead, Houston, Apollo 8. 

Okay. I know you're trying to be quiet, so I'll 

just read up some information to you. One of 

the things that we just turned up that might give 

you some confidence, if you lose oxygen cryo tank 

IlOW: you have 80 pounds remaining now at CMSM 

sub. The limiting factor on sirgle tank opera- 

tion right now is the hydrogen tank which has a 

positive margin at CKM sub, assuming our standard 

profile gives you about 143 hours. So it looks 

like you are over the hill on those. Eotice that 

you're flying in the rate 2 position for you BRAGS 

--- 
,. . I 

. 
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vhich is fine. Only make sure that you still 

uere maintaining a PTC attitude. Looks like 

you're pretty close to it. 

Ww. _ We are flying FTC, and I was wondering 

uhy it ~88 going out of the deadband; now I know. 

Thank you. 

Okay. T.?lank you. 

That's what happens when you let Anders fly. 

He's asleep so he can't defend himself. 

Rpger. But we've got it on tape though. 

Good. They're both conked out; how about just 

filling me in on some news, and I'll keep quiet 

.just to-give me some words on what's going on in 

the world. 

Okay. Give me a few minutes to collect some 

data, and we'il do that. 
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1) olllo920 QIR Houston,Apollo 8. Eov do you read? 

oluo922 cc Lad and clear, Apollo 8. 

01 il 09 28 cc I'm going to have a maneuver PAD and -- 

01110932 SC Houston, Apollo 8. How do you read? , 

01llo9335 cc X read you loud and clear, Apollo. 8. How me? / , 
01 11 09 45 cc Apollo 8. Baaston. 

oi ll ti 53 CDR Eello, Houston. Apollo 8. Houston, ~~0110 8. 
! 

Hw do you read? 

(11 u og 58 cc Apollo 8, loud andclear. 
\ 

ol 11 12 20 CDR Hello, Houston. Apollo 8. Go ahead. 

01 l.I 12 24 cc Apollo 8,.muston. Ibelieveve'velostou~ 

uplink. I'm transmitting in the blind. Read 

0 
youloud andclear. 

01 11 13 30 CDR Houston, Apollo 8. Houston, Apollo 8. How da 

you read? 

Ollll338 cc Apollo 8, Houston. Read you loud and clear. 

Ye w have some uplink problems; transmitting 

in the blind, at this time. Over. 

01 11 15 30 cc ~gollo 8, Houston. 

Qlul538 cc Apollo 8, lknlston. 

01 Ll 16 10 cc Apollo 8, Houston. 

01 11 16 23 cl! Havaii Aetvork GOSS Conference. How do you read? 

ffl 11 16 32 CDR Houston, bov do you read? Apollo 8. 

01 11 16 34 cc Apollo 8, I read you loud and clear. Hov me? 

01 11 17 31 CDR Houston, Apollo 8. Hov ao you read? 

!4, /‘ 
". 01 ll 
I 

17 35 cc Apollo E, Hcuston. Over. 

:_- * : 
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Go ahead, Hawaii H&O. This is Apollo 8. How 

do you read? 

Apollo 8, liouston. Read you loud and &ear. 

okay. Thankyou,Havaii. Bow do you read? 

Havail, Houston Eetvork. Voice check on GUSS 

Ccu'ierence . 

Apollo 8, Houston. 

Hawaii LOS. Unable to find. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Hawaii, this is Houston CAP CQMM. Over. 

Houston CAP COW, Hawaii. 

Havaii, Hcuston CAP COMM. I vould like to have 

a voice check. 

Roger. I readyouloudandclear. 

okay. I'm reading you locd and clear. I un- 

derstand you have contact vith the spacecraft. 

18 that affirm? 

I have uplink voice to the spacecraft; the down- 

link is too lov in the mud. 

hY. Understand that you have good uplink, but 

your downlink is in the mud. You don't have any 

vay of copying it either, is t'lat correct -- 

Eouston, Apollo 8. . . . again. How do you read? 

That is affirmative. 

- 
., I 
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Okay, Hawaii, we can hear Apollo 8, calling dovn. 

Uould you answer and tell them that we did copy 

that? 

Roger. 

Apollo 8, Hawaii M&O. Kouston reports they 

copied your last. 

Okay. Tnank you. 

Apollo 8, Houston. Over. 

Havail, Houston Retvork, GOSS Conference. 

Havail, Houston Betvork, GOSS Conference. Your 

Em! 2. 

Houston Betvo*,~Rawaii. 

Roger. Did you copy the CAP CO&Q43 

Affirm. We copied the CAP C0MI.f. 

Is he keying the transmitters out there? 

He did key it one time, Retwork. 

Okay. I'm going to ask him to call the space- 

craft again, and I vould like for you to give me 

a report if he does not key the transmitters. 

Roger. Retvork is our RET 1 now conferenced up -- 

Your REI! 2 is conferenced to our CUSS Confer- 

ence here. 

Roger. How about our GOSS Conference loop? 

Your COSS Conference loop is dead. 

Roger. We are GO for command. We vere unable 

to transmit before. 
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Understand. 

and they acknovledged our transmission. 

Apollo 8. H-ton. 

30 shead, Houston. Apollo8. 

Okay. We g0t back together again. You're loud 

and clear. We've been reading you. We have a 

problem dovn here an the ground getting our 

8ignal Srom MCC adi to remote site. 

Roger. Understand. 

Apollo 8. Houston. I've got a ball score for 

Yc'u* It vas Oaklanti 41, Kansas City 6 is the 

Sinal aCore. That's 41 to 6, Oakland. We're 

trying to get some nevs releases over here for 

You. I suspect we're going to find that the 

8tagedTVshovvas probably thebiggestnevs 

OS the dsy. 

I'm sorry that the TV lens broke dosrn, 

Well, ve're vorking on that some more. I'm 

not sure that the vhole thing is lost yet. It 

appears that 0ur problem is one vhere the light 

intensity vhich is sensed by our light meter 

in there is picking up an average field vhich 

is much larger than the earth, and so it's sens- 

ing a great deal of deep space environment which 

is dark, and ve're suspicious that this is prob- 

ably opening up the lens aperture as vide as it 

. 

I 
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vi11 go, and then vhen you point the camera at 

the earth while the earth is only filling about 

3 degrees of cone angle, vhereas lens takes in 

9. So it looks like you’re probably just sat- 

urating the tube. How we're playing around mv 

with 8oa -- 

We just lost you again, Houston. 

SW again. 

I just lost your last transmission; you were 

clipped. 

04. Did you get auy of my comments about the 

TV tubet 

Roger. Got them. 

04. what I- vhat we've got in mind here is 

that ve are looking at some of the lenses you 

have on board for cameras, and ve are going to 

WC if one of them can possibly be used to at- 

tenuate some of this light so that you will be 

able to tske one of these pictures, and ve are 

running rme tests now, and we'll let you know 

about those. I also have a maneuver PAD that 

I need to read up to you vhenever it's conven- 

ient. 

Let me get a pencil. Be fine right now. 

okay * 

Go ahead, Houston. 

_--____--.- ---- .- ; 
L* . I 
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&OSslm1) 

0 01 lI 9 23 

01 11 36 31 

c> 
01 11 38 14 WR 

01 11 38 16 cc 

01 11 3b 23 &R 

01 ll 40 13 

C.‘ 

cc 

cc 

. 

cc 

Ta& 25 
page 6 

Okay. The first one I vill give you is a TLI 

plus 44 maneuver PAD. I will start reaang down 

the left-hand column. TX plus 44,SpS/Ga 

6670, WNS 162, PIUS 129 046 56 0431, P~U.S 

00197, @us all zeros. plus 607 01 180 133. 001 

~toveniher flfa, plus 002 03. 607 01 704 604 5112 

l375 349. 

Roresigbt star is earth, down 037, right 22, 

prus 10 68, minus 165 00 128 56 361 18 098 27 17. 

The GDC alignment stars: the primary star is 

Sirius, aecond..sry Rigel 010, 294, 320, no ullage, 

path return P37 DELTA-V, 8750. This goes to the 

Indian Ocean and requires a high-speed procedure, 

that is -us Hike Alfa, and that will refer to 

your checklist page November Charlie 1. Over. 

oka;y, Hal&on. How do you read? 

Lcudand clear. 

TLI plus 44, SPS/G&R 62970, DAUS 162, PIUS 129 

046 56 0431, plus 00197, plus all zeros, plus 

60701 180 133 001, phm 00203. plus 60701 704 

60451 12 l375 349,; earth, down 037, right 2.2, 

plue.1066, B&UUEI 165 12856 36118 098 2717; 

Sirius and Rigel. Hello, Houston. How do you 

Loudandclear. 

. ‘ I 
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Sirius and Rigel, 010 294 320, no ullage, path 

.&turn P37 DELTA-V 8750, Indian Ocean minus MA, 

checklist HC 1. 

That's affirmative, Apollo 8. And I have a flyby 

PAD for JCU, slso. 

Go ahead. 

=W. This flyby PAI? is sn update to one that 

we gave you yesterdsy so you might want to note 

that this is the second one. And it will be a 

nyby ~/G&N; 62970, XI&WZJ 162, plus 129 060 

59 4807, plus 00966, plus 00552, minus 02079. 

Roll, pitch, and yaw are sll zeros, November 

Alfa, perigee height plus 00202 02358 022 02281 

03 0407 317 013, up 047, right 39, plus 1418 

m.~nus 16505 12904 36160 146 2912. primary star 

Sirius, secondary Rigel, 136 310 340. no ullage, 

reqgires realignment to preferred REFSKWLl!. This 

burn vi11 raise perilune to 550 miles. Over. 

Okay. Hous ton. The second flyby SE/G&N. 

Are you vith nb?t 

Yes sir. 

62970, BL&AS 162, plus 129 06059 4807. plus 

00966, plus 00552, minus 02079. Bext three are 

sll seros, M, plus 00202 02358 022 02281 03 0407 

~7 013, up 04.7, right 3.9, plus 1418, minus 

16505, plus 12904, plus 36160 146 2912. Sirius, 
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Rigel, 136 3lO 340, none, requires realignment 

topreferredREFSMAT. Pericynthian to 550 miles. 

01 11 45 47 

01 11 45 52 

01 u 48 26 

olu4829 

01114832 

01 11 48 43 

01 11 53 58 

0 ol 11 54 02 

01 11 54 05 

Olll 54 23 

Qlu5432 

.ol ll 54 33 

01 11 54 35 

cc 

WR 

WR 

cc 

WR 

.cc 

cc 

WR 

cc 

WR 

cc 

CDR. 

cc 

. 

That's correct, Apollo 8. 

msnk you. 

Houston, Apollo 8. 

-Go ahead, Apollo 8. 

04. TheCMPis novup. We'll proceed with 

the 52 option and start on the cislunar naviga- 

tion. 

04. Thsnk you, and ve'll start looking for 

some star'data. 

Apollo 8, Rouston. 

Go shead, Houston. Apollo 8. 

Okay. When you pick up your activities, I have 

l preferred alignment here that I want you to be 

in when you do your Pp. and I'll have about 

four items to change on your time lines, so if 

you give me a call when you're ready for it. 

We’re ready right now. We vere doing the P52. 

You vant to hold off snd go to a particular 

alignment. is that right? 

Affirmative. 

All right. I.'m ready. 

Okay. The attitude is pitch 23.4, roll 184.7, 

ysv 14.3. And the reason we're doing the align- 

ment in this attitude is, the next thing we'll 

i-. _ --- 
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be coming up with is the scanning telescope via- 

lbility test and that vill be 70 degrees sun 

and Arcturus vith a shaft and trunnion of zero. 

hnd then ve can go shead vith the P52 and then 

a tnmniozi hiss followed by P23'vith the same 

stars we read to you before. 

04. 

Houston, Apollo 8. We're maneuvering to the 

angles ycru - you gave us. 

Allri&t. Thank you. 

Houston, ue've reached the preferred attitude, 

and ue're proceeding with the P52. 

Okay. Real tine, and I'll pass up some advice 

from your friendly flight surgeon. He says 

you're supposed to take one rare Lomitil. 

04. Everybody, or just me? 

Just Frsnk. 

Thsnk you. 

Houston, the P52 is completed. We're ready for 

your other data. 

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 

cne that vas on your fright plan previously at 

34 hours snd about 12 minutes, a& we'll be 

checking that 70 degree suns on Arcturus. Fol- 

l&ing that, ve need to m&e a trunnion bias 

. I 
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check, and then ve'll go into a P23, and I can 

read you those star numbers and sets if you 

don't have them irom the last time I read them 
. 

up* 

a@ Okay. Standby. 

(;Mp Houston, Apollo 8. 

cc Go ahead. 

CMP Roger. With such good visibility or such good 

comunications, ve'll just give you a ver5a.l 

description vithout seeing the scanning tele- 

scope right now. Your angles for maneuver 

tuning Arctu.~~~ vere quite good. I've got 

Ar&urus centered in the scanning telescope. 

At this sun angle, there is a shaft of light 

directly across the center of the scanning tele- 

scope and - band of light. It precludes see- 

ing alotof stars aroundus, and althou I 

kept IQ eye glued to the telescope now for 

some time, 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. Hov because I'm near zero 

shaft and zero trumion, I'm getting quite a 

bit of shaft movement. Everytime the shaft 

moves, more particles leave the optics, and 

they're just as bright as the surrounding stars. 

. 
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Aod they mingle in the stars, and you can't 

. tell star patterns or constellations. With 

this particular attitude, the shaft of light 

precludes any indentification of constellations 

or individual stars. 

01 I.2 15 47 CC ow. Copy that. Can you tell us something 

about the orientation of this band? You men- 

tioned #at last night also - that you also had 

01 1.2 16 05 

a band about 10 degrees vide that ran across. 

Is there an orientation that ve can tie that to? 

a@ I believe so, Ken. This band is parallel to 

the M-line, and I think it has something to do 

vith the design of the optics.‘ vhere ve have 

that shaft or the rectangular entrance of the 

optics from the outside. At this particular 

sun angle, it cuts right across. Bov I noticed 

that both the earth and the sun do this to the 

8canning telescope. In the sextant, the same 

light band is there, slthcugh it covers the 

entire sextant's field of view. However, the 

asgnification brings out the stars quite well, 

and it is possible to mark on it. But the 

identification of the stars vith the scanning 

telescope makes it very difficult. Hov the 

attitude that I found the optics are best at 

c> 
are the attitudes vhich give the constellations 

--~-. -.-_ ~-~- 
‘ . I 
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Gienah wajor and Orion in the scanning tele- 

scope. At this this particular attitude of the 

spacecraft, the band is gone; we're at a posi- 

tionvhereby the sun is behindus, and I can 

see quite a fey stars. Bow yesterday I could 

also, after getting dark-adapted, see quite a 

fev stars around the constellation Cassiopeiae 

which at first I coul&*t. But right nov this I . : . . 
band precludes you see anything at all Arcturus 

vhich, of course, I knov ve*re aiming at right 
I . 

now. 

01 I.2 17 34 cc okay. Thank you very much. 

0 
01 ti 18 08 CDB Ken, what stars did you want to use? Did you 

vant to read them off? 

01 12 18 12 CC Okay. kst star vi11 be 26, and we'll be m&c- 

_ ing tvo sets of measurements, earth near-horizon 

tdng St= 26. Then ve vould like to have one 

set on star 16,that's 16, using the earth'far- 

horizon. 1f it turns out that star 26 earth 

near-horizon is not possible, then we'd like to 

have star 16 on the earth far-horizon for one 

set, and star 22 earth far-horizon one set. 

Ok. 

01 12 19 04 CDB You vant star 26, earth near-horizon, tvo sets; 

star 16, earth far-horizon, one set; and star 22, 

earth far-horizon, one set. 
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0 01 1.2 19 18 cc Ohes. That's star 22 only in the event that 26 

ti $hc +-t.h's near horizon is not possible? 

01 12 19 27 

Over. 

CDR We von't even do star 22 then unless we can't 

get 26 on the near horizon. 

01 12 19 31 cc That's affirmative. 

01 I.2 20 25 

01 1.2 20 28 

EKD OF TAPE 

I&t@ COM4 sure is good all of .a sudden, isn't it? 

cc Yes, this is outstanding. 
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Houston, Apollo 8. 

Go &ead,Apollo 8. 

Okay, ve have completed two sets on 26 and one 

net on 16. 

Roger. Getting pretty speedy there. 

Jim is getting to know the objects. 

Are you receiving tee data, Houston? 

Affirmative. 

Okay. 

Keeping you honest. 

Right. 

* Okq, Apollo 8. We have looked at the data and 

it looks good and they feel like you can go back 

zo FTC attitude snytime you are ready to. And if 

you can - go ahead. 

What attitude do you want to useP The same one? 

That's affirmative. 

Thank you. 

Okay, if you can reach over Bill there and get 

to panel 3, I believe we vould like to cycle the 

oxygen fans. And also like to get the BIOMED 

switch over to WE'. 

okay. 

If you have to bother Bill, to do that uhy ve can - 

hold off on the cryo fans. 

Ho, he moved. We already chased him under the 

seat. Okay, nov you vant just the oxygen fans on? 

1 
- -. 

~., 



. 
-- 

: 
: 
: 

p 

. . 
. 

- (Gossrmr1) 
0 

01 12 52 38 

01 I.2 52 49 

01 l.2 52 53 

01 12 54 12 

01 12 54 16 

01 12 54 20 

c, 
01 12 54 42 

01 12 57 43 

01 12 57 50 

01 12 57 55 

01 12 57 57 

01 12 58 01 

01 12 58 05 

c 01 12 58 og 

cc 
. 

CDR 

cc 

cm 

cc . 

CM? 

cc 

CDR 

CC 

CDR 

CC 

CDR 

CC 

. Tape 26 
Page 2 

That ‘8 affirm. Turn one on for about 2 minutes 

and vhen ye turn it off, then ue will turn the 

next one on. We don't want to turn them on 

simultaneously though. 

I know that. I mean you don’t want hydrogen 

thought 

That's affirmative. Just the oxygen. 

Houston, Apoll,o 8. 

Go ahead. 

Ken, Just recap a little explanation here on your 

maneuver PAD, something which I'm really not 

knovledgeable about, the way it was presented to 

.us, you mentioned fast return P37 DELTA-V of 8750, 

just briefly clarify that, will you please? 

Okay, stand by-' 

Ken, can you give us a little report on how our 

trajectoq~looks and the tracking is going and 

things like that? 

Okay, sure till. I will put a summary together 

here. 

And the pericynthion sign. 

Roger, we vi11 get all that together for you in 

just a few minutes. 

And ve never did get the news. 

You are the news. 
. 

Cane off it, come off it. 

- 
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Okay, the fans have been cycled 2 minutes each 

and they ue back off. 

Okay, thank you very much. 

Houston, Apollo 8 is back in the FTC attitude, 

read.8 MHFTC. 

Okay,thankyou. And in reference to your ques- 

tion about the P37 DEXSA-V, 8750, that's the 

number that goes into option at P37 for your 

minimum time retnm. That gives you a target for 

the Indian Ocean. And in this case, we are going 

to have use the high-speed procedures that were 

uorked out for you to use some minus number for 

the major axis. 

Roger. Understand. I'm going to give that a try, 

Ken, in a run thro-ugh. I tried it yesterday, I 

wasn't getting too much in the vay of results. I 

vi11 give it a try today. 

Okay. &donthe - your tracking that we have 

nov, it still looks like the time we gave you last 

night for time of pericythion is still good, 69 plus 

10 and right now your flyby earth pericythion 

altitude is 65.8. hooks like the midcourse numY 

her 3 is going to he something less than 1 foot-per- 

second. And a!J.l trajectory parameters are still 

holding real fine. : 
That's the things ve like to hear. We uould like 

to keep those holding very much. 
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Poger. 

'Bouston, Apollo 8. 

00 ahead. 

Roger. ve're getting near - ve're going to need 

to dump some urine overboard here. I vonder if 

that's going to foul your traJect0r-y up. Or can 

we go ahead and do it? 

lo, that's okay. Scmething that is kind of 

Interesting though is that the last time you had 

your rater 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 

nozzle and hov much water you're dumping and his 

estimates of the effect on the trajectory seemed 

to coincide vith the tracked results. So I guess 

you have to stay onto some of those things. 

Roger. Okay. we'll go ahead and dump it. 

Okay. 

Houston, Apollo 8. 

Roger. Go ahead. 

You planning on using our computer any time in 

the near future, I thought I'd do a little P37. 

Apollo 8, Houston. You can go ahead and run that 

37 and we'll going to kind of uatch that from the 

ground, too, and see how it vorks out. A couple 
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of items that are just of general interest in 

the trajectory world. Looks like the uncertainty 

and position vas about 12 miles. Your uncertainty 

in velocity is about a quarter of a foot per 

second. And the perigee altitude of uncertainty 

is 5 miles. 

me Roger. Understand. Just for information, perhaps 

you read it out on the ground. I ran our pericyn- 

thion altitude determination using first of all, 

.P21. The star state vector that ue navigated vith, 

we have plus 84.7 mile altitude and then we ran 

out your state vector that you updated with us the 

last time. Ye got 64.2 and then I ran P30, using 

our state vector and got 82.6 nautical miles. 

These are all plus. 

cc That's good. 

a@ What I'm going to attempt to do on P37 is to 

iqut your DELTA-V on your TLI plus 44 and use that 

44burntime. I notice that the entry velocity 

Is a little high. Ke might not be able to do a 

normal P37, but we'll give it a try. 

cc Roger. 

CMP Houston. one more question then before I start. 

Did you notice on this last update PAD, this 

minus WUU 1. Xas that referring to the P37 fast 

return or the nominal maneuver which you gave me? 
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Apollo 6, that's referring to the fast return 

procedures. 

Okay* Thank you. 

Houston, Apollo 8. 

00 ahead. 

Are you following my procedure? 

That!6 affirmative. 

OW. This happened yesterday, too. I'm trying 

to l&d the DELTA-V you gave us in the maneuver 

TLI plus 44 in P37, but I keep getting an opera- 

tor error everytime I try to load zeros for the 

termination of the middle and corner. Do you 

know vhat 1.'m doing wrong in my procetWre? 

okay. stsnd by. 

Apollo 8, Houston. 

. 

Okay,go shead. I can take it. 

Okay, looks like the decimal pint in R2 under 

XXJR 60 is on the extreme right-hand side so the 

proper load will be 06070. Over. 

Ah, so. Okay, fine. Thank you. I'll update 

my checklist. Don't know what I vant to update 

it for, I can't read. 

Apollo 8, Souston. We are about to hand over . 

to another site so you may lose lock momentarily. 

Roger, Houston. Did you receive the results of 

the P37? 

d 

I ‘ 

. 

i -- 
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0 01 13 54 40 cc Sure did. Looks pretty good here. 

01 l3 54 45 CMP I concur. 
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Apollo 8; Houston through Honeysuckle. The 

switch is caupleted. 

You are loud andclear. 

Roger. 

Bouston. Apollo 8. 

. 00 ahead. 

Another comaent on the optics. We're in PTC 

right nw. We are passing the - we have the 

roll of about 182 1 we're about in 226 pitch and 

18 in yaw. I cau rotate the shaft all the way 

around at this particular attitude, and I get 

this band of light at about 10 degrees of this 

side-of the up-line. It - it varies in intensity 

vith the shaft position. However, it is there 

at this particular attitude. 

okay. Thsnk you. 

Jim, we have just been looking at yourmarks 

with respect to accuracy and they figure they 

are vithin a couple of thousandths of a degree 

of the theoretical optimum. The Integrater seems 

to bear that out. 

Well,'1 hope that they are enough to get us hose 

if ve have to use them. 

Well, I tun getting a lot of confidence in yoti 

ability to run that lqystery shov now. 

we have to spend four we days up 

him, will you take it easy. He is 

, ,  . - .  _ - _ “ - . -  -  _.-_.  -  _ . . .  
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already talking about go&g back to MIT as a 
P 

proiessor. 
4-, 

(Laughter 1 

Hello, Bouston. Bov do you read Apollo 81 

Oh, loud and clear. 

You sure do sound tid: awake. 
Hello, Houston, Apollo 8. Row do you read7 

Apollo 8, Houston. Read you loud andreleak. ,qp&-+GCLL*‘ 
L/@&Q 

Bow met ,A 
L ~"*w+cJJ 

.- ' I 
Honeysuckle network, GOSS CONFERENCE. How do 

' 
you readt ,s 

Houston, this is Apollo 8. How do you readt 

Loud and clear, Apollo 8. 

Go ahead Honeysuckle. How do you read7 

Well, I would like to say hello to all of you 

in Australia. Hav is everything down there? 

Pretty good 80 far. Thank you. 

Honeysuckle, Eouston network, on GOSS COiGeCE. 

Boxi do you readt 

Houston network, this is Honeysuckle reading at 

3, 5. 

Roger. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. -. 

Apollo 8, Houston. 

..:, . . . _^I. r. . .^“_ _i -... ” _... - ._ -.. ,_...l_ l_l_ l̂ -_.“-----.- 
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Roger, just checking with you. Hey, if you all 

start having ground svitching problems, how about 

having some place that has CORM come in and tell 

us about it. Will you please7 

Roger. Apollo 8. That's what we have been try- 

ing to do. Sane of our problem seems to be getting 

from here to that site. 

Houston. Apollo 8. How do you read? 

Apollo 8, Houston. Loud and clear. How me'? 

Houston, Apollo 8. 

Apollo 8, Houston. Read you loud and clear. 

Apollo 8, Houston. 

Roger. Go abead Houston. Apollo 8. 

Roger. We resci you loud aa clear aa copy your 

remarks about having our remote site talk to you. 

Scene of our problem has been in going from MCC 

to the remote site. We will attempt to do that 

anytime we can. 

That's right. Just tell them you are having 

problems. 

Roger. 

--_ ~-.‘-_ _ 
‘.. I 
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Rouston, Apollo 8. How do you read7 

Apollo 8, Houston. Reading you weak but clear. 

oks;y. Thank you, Jerry. 

Apollo 8, Houston. Over. 

Go ahead, Houston, Apollo 8. Over. 

Roger, Frank. I've got a little nevs and some 

ball scores if you want them. 

Go ahead. 

Okay. The big news right now, on the wires, is 

that all 82 crewmen of the Pueblo have been re- 

turned. They walked across the Bridge of Freedom 

nonday night. 

Wonderful! 

Said it took about 30 minutes for all 82 men 

to come across the Bridge of No Return and that's 

the one seprating North and South Korea. They 

Started across about 11:30 a.m. and were over 

by about noon, and they brought the body of the 

crewman that was killed, also. 

okay. Frank. On ball scores, did you get the 

vord on the Ealtizore and Minr.esota game today? 

Bot the final one. 

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 yersus the Colts on the 29th. 
-2 ,;<, i - 
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29tht 

Roger. Slow return - pu'll get it. 

SW again. 

Roger. Case bnck slow return and we'll get it. 

I'd rather come back fast and watch it on tele- 

vision. 

Atta boyl Let's see, for the AF'L: the big game 

todsyvas Oakland and Kansas City and Oakland 

dumped them 41 io 6, so it's looks the AFL title 

' game will be the Raiders and Jets. 

Rightot That's hard to believe, that score. 

Ament Okay. In yesterday's game, I don't' know 

it you got the score on that. The Cleveland 

Browns andthe Cowboys. The Browns dumped the 

cowboys 3l to 20. 

Yes, ve heard that. 

. 

Yes. they're crying in Dallas. Basketball scores: 

Houston didn't do so good tnis weekend. Illinois 

beat Rouston 97 to 84. And North Carolina took 

the -1s. The score was 85 to 77. We had a 

couple of vords in the paper, F'rank on :-the 

Oilers. The Gilers voted George Webster their 

most valuable player and - although Houston didn't 

make anybody on the All Offensive Team this year, 

they put Walt Suggs and Hoyle Granger on the 

second team. 

i-- . ..-. .____ __.._-___-_-_ -. ., _~... _-_.._. 
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. 
CDR V-7 good- 

cc But although the Oilers didn't do so uell out on 

the fle13, they did great in the box office. 

Rud Mama, Don Klausterman and Wally Lemm were 

all - real please< with it. 9y the way, they 

were at the iape to watch the show. Eoubton in 

11 games - the Oilers attracted 460 628 people. 

CDR That must b-s a recordt For them7 I don't 

believe they ever got that many in Rice Stadium. 

cc I think so. Let's see tha regular season at- . 

tedawe was about half that. This includes all 

the exhibition games. The paper says the;; aver- ! 

aged about 40 480 for the lezsue goes. 

CDT7 Great t 

cc Well, that's about it for now, Frank. We got 
1 

some more news that they promised they would 

bring oveA as sc.on as it canes off the wire. 

The-only .:-Ang of real interests were - particulsr- 

ly the Pueblo release. I think you've already 

been told atmt the - Nixon-Eisenhower wedd'ng. 

And about the only other thing is the weather 

vhich Is pretty clear around here. We’ve got 

high overcasts. But it is cold, good visibility, 

and it's beginning to feel like vinter again. 

CDR good time for Christmas, good weather for Christmas. 

cc Who have you got up now, Frank? 

. 

L > 
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The other tvo guys are pretty sleepy. They 

sacked out again. So I am holding the fort 

dovn Sor a vhile. 

0-y. Thanks. 

Roger. Thank you. 

Rank, ve had a little egg nog over Charlie 

Duke's tonight. 

Say again. * 

Ue had a little egg nog at Charlie Duke's tonight. 

Vale Anders dropped by. She's looking fine. 

Tell Bill she's doing real fine. 

Fine. 

Rcw do you like shift vork, Jerry? 

It's great Prank. You've got the black vatch 

vatching you tonight. 

Yes, that's vhat I figured. 

&/Jr. Jerry. That earth is sure looking small. 

Roger. I guess it'll get smaller, too. 

Yes, ve're getting along pretty good, though, nav. 

Realgood. It looks like you're approaching a 

150 000 miles. 

Roger. 

Bov &es the moon look, Frank? 

Say again. 

Have you looked at the moon lately? 

HO. I saw it yesterday, but ve haven't seen it 
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Frank, you've probably already been told this, 

but you looked great on TV today. One little 

haney item, though. In the El Lago area you were 

upstaged by Santa Claus. He came along on a 

rire engine just about the time you guys came 

along. So most of the little critters were all 

outside. 

That's good. I wish we could have got that one 

lens working. I'd like to share the view here 

ve have of the earth. 

Frank, ve'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 tomorrov, ve'll have an sniwer. 

Very good. 

Jack Schmitt is working with us, too. 

Very good. 

Ah, Jack Schmitt's vorking vith it, too. 

Very good. That's Typhoid Jack. 
b / 

(Laughter) 

.!l!his COMM is so good we don't figure we'll 

have much to debrief. 

Koger. Probably the biggest part of the 

debrief vi11 be the medical part. 

Roger. You're sure right. Oh, we're all in 

fine shape. 

L 

,_, __ --_-._.-- -.i_. *u_. .- _rrr-d-r /. _i -.-*__--*i._L..i_+ _*. .-----..” “b. , ‘ -..I 



rr; 

. c 

mEsara1) . Tape 28 
0 Page 6 

01 16 14 45 cc Real fine, Frank. 

01 16 48 42 CDR Houston, Apollo 8. We have just completed the 

cdster change. 

01 16 48 47 cc Apollo 8, Houston. Roger. Copy. 

mDoFTmE 
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Apollo 8, this is Houston. We have a handover 

caning up in 2-l/2 mimxtes to Guam. Over. 

O&, Jerry. Thank you. Bq, Jerry? 

Go ahead. 

How about a long-rsuge guess on uhat the weather 

!s goeg to be like in the recove& area on Friday. 

Roger, Rank. 

Apollo 8, Houston, vith a veather watch. 

Go ahead, Houston. Apollo 8. 

Roger, Rank. For 7 degrees, 38 minutes north, 

165 vest landing area, ue are showing 2000 

scattered, I.2 000 broken, high over and 10; the 

vind's iran the east at i.2. b-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. If there is - 

turns out to be a thunderstorm in the area, it 

till probably have a ceiling around 500 feet. 

Apollo 8, Houston. Did you copy that weather okay? 

Roger. I said thank you. Do you read me now? 

Roger. Reading you much better: We got the voice _ 

caning dous through Honeysuckle now. 

okay. 

I 
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Apollo 8, Houston. 

GO ahead, Houston. Apollo 8. 
Roger, Frank. Csn you cycle the H2 md O2 w 

fen8 nov ?or us1 
* 

Roger. Ml1 turn her now, the Ha. Manual - 

2 minutes. 

Roger. 

Youm~yneidto callus nowandthen. Everybody 

ir a little drowsy. 

04, FrEmk* 

That completes it, Jerry. They'r: all cycled 

arough. 

Roger, Frank. 

Houston, Apollo 8. 

Apollo 8, Houston. Roger. 

Did you get my message about the fans? 

Sure did, Rank. Thanks. 

04. 

. 
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Houston. Apollii 8. 

Apollo 8,-houstoa. do. 

Apollo 8,~Ebuston. Go. 

Roger. The cabin ttmperatqe id down to 

60, md it',8 getting pretty chilly in here. 

Have you got any approved solutions on hov to 

bring it up vithout stirring up this nice 

thermalbalance ve have? 

Roger. Stand by. 

Fresh, do you have your cabin fans ant 

legative.' . 

Rwer. 

We haven't had them on since ye separated. 

04. 

Apollo 8, Houston. 

Goshead. 

Roger, Rank. Midcourse number 3 looks like 

Just a shade more than 1 foot per second. 60 

ue don't reccmend that you do it. That leads 

us ok Into a midcourse 4 of only about 3 feet 

per aeconarightnou. Your trajectoxy is look- 

hg real good. Your height at pericynthian is 

70 miles. 

Roger. Understand. Thank you. 

Roger, Roger, Frank. Little iev thoughts on 

vh8tlr coaingupnov. The star sightings vhen 
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Jirn,gets up; look8 right now like we've had 

enough of the earth horizon, and everything 

looks reel good;andwe sre ready to start on 

rcme lw horizon sightings. So uhen Jim gets 

up, ve vi11 pass the ilight plan update to him 

for 8 rret of thus vith the moon. Also, sround 48. 

or after the star sightings is when we would like 

to see your next uater dump come up. So, if you 

can, I reccmmend you get a little shuteye. 

Roger. Rave you got sny answer about verming this 

place up a little bit? 

Roger. They are still aranking around. They are 

talking about cabin fans, but that sounds like 

80x-t o? a noisy proposition. 

Apollo 8, Ho&on. 

00 ahead. 

Apollo 8, this is Eouston. I have got two 

methods for you to vsrm up the cabin there. 

The first one is .a one-man job - about the 

best vay vould be to oae or both cabin fans OR 

and go full hot on the cabin heat exchanger. 

It'll bca fairly slow process of warming up, 

od you mon't get e whole lot of heating. YOU 

second method vwld be to adjust with the mixing 

valve your radiator OP temperatures. This, again, 

is a tvo-msn Job, and you have to be pretty care- 

ful. 

C -. _ 
. ._.. “..- - ..- ^... ,. ___~. ..-.._” __, _-.. ..__.“. . __“. 
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Roger. Well, lrcank Just vent. to bed, and Bill 

i&*t up yet. 'I1lltellyou what I'll do. I'll 

put on the fans and go HIGH on the cabin tempere- 

tureand seevhathatdoee. 

oover the other. 

Rogu. 

E-ton, Apollo 8. 

npono 8, Houston. CO. 

.Roger. If I use Just me fan - You mentioned 

8tunat covering the other one - are you sure 

that.8 t&e in this spacecraft? 

Roger. Thete'e sffirmetivc. 

I thought that vas a BLOCK I problem. 

stend by. Jim. We'll recheck on that one. 

Apollo 8, Houston. Did you get the word from 

Prank on the star-sighting planet 
I 

Roger. I'll get out the flight plan if you 

have an update to it nw, though, then we can 

update it right nw. 

o*- 

Apollo 8, Housto;. 

Apollo 8. Rousion. 

Go ahead, Houston. 

Rcfpr. Are you reedy for that flight plan 

upaakr . 

, : 

Okay* Jim. Remember, if you use Just one fan, 

. 
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Roger. Go shetad. 

Obag= As 47115, delete the P23 sightings 

you're shoving there; end at 45 minutes - e 

oorrection, 45 hours, add one additional 

set of righting8 to each star. 

Okay. IOU said at 45 hours we're going to 

add one set o? sightings to each of the three 

dars. 18 that correct; 9 

That.8 affirmative. Everybody's real pleased 

dth the earth horizon work; and as far as 

ve're concerned, you can knock that off, and 
I 

Just add &e set to each one of' your lunar 

horiton stars at about 45. This 45 our time 

also is not hard. You can shift it as your - 

esyoudesire. _. 

Roger. I see things coming up now. Jerry, 

we're going to get the block data around 44, 

and ve'li do alignment around 44:30 end then 

ue*ll go into cislumr navigation. 

OW. Fine,Jim. Then remember after you do 

the 8ightings. ue'll taut you to go back to 

thePn:modeagaln. And e little curiosity, 

hov's the water tasting, and hov did you sleep? 

Water's tasting'okay; no problems. And the 

rleep is getting better: We find it better to 

811Sp underneath the couch nw. I was up here 

1 I I-” 

t- - 

-, . . . .._. . -- _II.... s-. - ..,m- ,T .---. .<. a . . .._._ i ..__” .,... I 
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with ?rank, and I was dosing off 'periodically 

over the last 8eWera.l hours. Frank’s nw below 

uidRill's bslw,too. 

Okay,Jim;thanks. 

Apollo 8, Iiauston. 

00 rhced, Eouston. 

ApOuO 8, W’W got a C carmend hmdover frcun 

Guam to Honeysuckle coming up in about 2 and 

l/2 minutes. 

Roger. 

Houston, Apoll 8. 

Go ahead, Apollo 8. This ie Flight - 

. . . et this distance - 

Ssysgein,Apollo 8. 

. . . at this distance, there is no problem - 

there is no problem in seeing stars in the 

dqlight at this distance. 

Roger. Copy. 

Apollo 8, Flight. 

TILIS is 8; go ahead. 

Jiqareyou talking aboutoutthe window or 

cut any of the - or out the telescope? 

I sm looking out the windw right nw. I have 

the lights out in the spacecraft, the window 

cover& where the sun is, and I csn see the 

rtare rery bill out the left rendezvous windw. 
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Oksy. I guess that vindov is still pretty good 

for you then. 

That's right. It is one of the Sew that is. 

The center viudou, unfortunately, is all fogged 

over; it looks like a coating of ice or coating 

o? he&y fog. Rill &&IS it is something else, 

though. 

Roger. Ry the way. I am Just getting OJT on 

this CAP CQlQ4 Job while Jerry is out of the 

-. 

: 

room. 
\ 

Well, we all have to learn sometime. 

Yes sir. 

Youpickedamidnightshift,I see. 

Yes, it ia turnhg out to be kind of quiet, 

too. 

lie like it that way. 

Weil, things vi11 pick up here by tcmorrov 

night,1 think. . 
I believe you ue right. 

We're starting to show cabin temperature at 

70, 80 it Eay be wannlng up for you. 

Well, ve can feel it warm up. I have both 

fans on snd the - am gsges inticete about 70. 

0*. And I have got a real CAP COMMbeck 

DW. 

'Apollo 8, Houston. I 

Go abed, Bqutatw. Apollo 8 here. 
: 

- I ! 

. 
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hgd.108. This is Houston, vith a flyby, and 

t a PC, peri&nthian plus 2 ho& maneuver PAD, 

. vben you are ready to copy. 
* 

Ready to copy. 

Roger. Your TLI plus 44 maneuver PAD18 good, 

r+irerr no update. Flyby maneuver PAD follows: 

..8ps/tm 62954, minus 162, PIUS up. COOT . 
Iamcopying. 

Roger. 060 59 4808, @IS 00953. pius 00578, 

~Inua 02076 000 000 000. Copyt 

I sm copying. &ml by. I am going to stitch 

to CMlVI sntenna. 

Roger. standing by. 

Okay. 00 ahead. 

Roger. RA is not 'applicable, plus 00202, 

02356 022 02280 03 0393 PO 013. up 048, 

right 35 - I repeat, right 35. Copyt 

: copy. 

Roger. PIUS 1418, minus 16505, 12904 36160 

146 29 al; GDC align vith your Sirius, Rigel 

8et 8tars. 137 3ll 339; no ullsge. Copy? 

. We are xopying. 

Roger l I have two ecnmnents. Rumber one; 

retpires realignment to preferred REFSMMAT; 

two, raises perilune to 554 miles. Over. 

Roger. I have it. Stand by for readback. 

- . I I 

I- 

.-’ -. . ., _ ..-_._ :__I.. 
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cc Roger. Standing by. 

a@ nyby maneuver SPS/OMV 62954, minus 162, plus 

129 060 59 4808 953 578 - those are 00953 and . 

cc 

mP 
cc 

CMP 

.cc 

u4P 
cc 

CMP 
cc 

prua 000578 - I&IUS 02076 ooo 000 000, not 

applicable, plus 00202, 02356 022 02280 03 

0343 310 013, up 048, right 35, flus 1418, 

minus 165 05 1.2~04 36160 146 2911, Sirius, 

Rigel l.37 3ll 339, no ullage, requires re- 

alignment to preferred FUWSMMAT, raises peri- 

lune to 554 nautical miles. 

Roger. Jim, that is correct.. Let me know 

when you are ready for your PC plus 2. 

okay. Let'8 go OnFc plu0 2. 

Roger. Perieyuthian plus 2, dats ret**=. 

s~s/ow 61503, minus 158, plus 131 071 36 1244, 

plus 59578, minus 00086, minus 05287. Copy? 

I am copying. 

Roger. 012 080 018, not applicable, plus 

0o203 59813 650 59566 11 2160 332. Copy? 

copying. 

Roger. Earth up 00.5, right 27, plus 0398, 

plus 06500 13215 36961 106 1911, Sirius, Rigel, 

137 Yl 339, no ullage. Copy? 

copy. 

Roger. I have five remarks. Number one, as- 

sumes execution of flyby maneuver< number two, 

01 20 01 39 

ol 20 01 41 

ol20023l 

01 20 02 33 

01200337 

0 01 20 03 39 

t, 

0 

L- 

. 

-~__ --~ 
- ‘ I 
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use mame aligxmentas for flyby;nmberthree, 

time of ridcourse number 5 for GENJ determina- 

tion cm of 83:38. copy? 

Roger. 

Roger. Two remarks to go. Rmber four, - 

stuidby -number four: use P37 RC dash 4, 

atepa 1 through 10 snd E-8, steps 3 and 4. 
. 

‘Remark number five: average V 4OOK for cor- 

ridor control chart equals 36531. Over. 

Roger, Houston. PC plus 2, maneuver plan 

as follows: SPSIGW 61503. minus 158, plus 131, 

07136 1244. copy? 

Roger. Copy. 
. 

Plus 59578, pinus 00086, minus 05287, 012 

080 018, not applicable, plus 00203 59813 

650 59566 l.3. 2160, 332, earth up 005. right 27. 

phas 0398, plus 06500 13215 36%1 106 19 11; 

Sirius Rigel 137 311 339, no ullage, assume 

execution of flyby maneuver. uses stable aligu- 

ment a~ the flyby; time of MCC 5 for GERU deter- 

mination is 83 plu$ 38; use P37 RCA steps 1 

through 10, HC-8 steps 3 a~4 4. Average V kOOK 

for corridor control chart 36531. 

Roger, Jim. That's all correct. 

Apollo 8, Houston. That PC plus 2 is a faast 

return. 

01 20 w 46 

C) 
01 20 08 00 

\ 
-T- l / 

. 

L 
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ol200808 a@ Roger. Understand. Fast return. 

,k. . 
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0-I 21 14 55 cc AQOIIO 8, Houston. co: 
. . 

ol2ll500 CHP Roger. Just &me interesting things on the - 
1 

just done a RAV with the moon; the sun is cur- . 

rently right in the wq. I waged to get 

one met &I Antares.aod was working on the 

second set, and the r&n of the moon just dis- 

appeared .completely. The view through the 

sextant is 8 milky white, uhether you're look- ; 

ing at black & or the ram. T&s tint of 

the moon is slightly washed out by the bright- 

neas of the sun.- I'll try the next star and 

8ee uhat I can do with it. 

01 21 15 35 cc Roger, Jim. 

01 21 15 56 

QZ 21 16 02 

INP Good morning, Houston. How are the systems 

looking here lately2 

co xornin*, sleepyhead. Systems are looking 
. 

GO. 

01 2116 XI use TiMlpkpl. 
. 

01 ~'16 x4 cc Hov'd you sleep, Bill? 

0.1 21 16 41 Ia4P Oh, off and on, Jerry. There was quite a 

bit of noise in here, and anytime somebody 

respond13 'to a transmission, why, it tends to 
-_ 

uake you up. But it vas a reasonably good 

rest. 
i 

01 21 16 9i Real Sine. Ye got a little work scheduled 
1 

co I 

. 

ior you here. WeQre got an ECS redundant 7 -1 
. ij 

8; *.- 
._ 1 I 

L.- 

,) . 
. .I ,- .._ . ,,_,_.,_ 

.._.. _... ^ 
-..-. I^ _.^ . . .-.-. --_.-_ _. --__-_L_-...“._u ___. 



. . 

I- 

I 

1 

i- 

- - 
. . 

(GCWlrRTl) 

Ol2lL706 

01 2118 23 

01 21 18 3'1 

01 21 18 40 

01 21 18 51 

~1 a 18 56 

01.21 19 01 

(11 21 25 13 

Owl212521 

01 21 25 25 

01 21 25 26 

01 21 25 33 

- 

IMP 

cc 

cc 

Im 

cc 

IMP 

cc 

LMP 

CC 

UP 

cc 

Lw 

cc 

Tape P 
Page 2 . 

ecrpponent check to run and some fuel cell 

purging to do. _- 
Okay. Eov about if ve vait until this EAV 

exercise is over vitht 

Roger. 

Bill, what ve have planned for you right 

after Jim gets finished is a vaste water dump, 

a cryo fan cycle, redundant ccanponent check, 

and a fuel cell purge. 

Roger. 

We'll be muting an O2 and R2 fuel cell purge; 

ve'll give you a Z?O-minute hack on the heater. 

04. Want me to turn them on nov or when 

you give me a hack? 

You better vait about 20 minutes. 

04. 

&OUO 8, Houston. Bill, are you still 

eating? : , 

Doing vhatP 

Are you busy eating? 

Eegative. I'm vatching the store vhile Jim 

does his EAV sighting snd then recording the 

d+ta for him. 

Okay. We have a correction to make to your 

TLI plus 44 hour PAD. If you've got a chance 

there, ve'd like to fire it on up to you. 
. 
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Stand by. 

Roger. 

04. Ready to copy the correction to !FLI 

plus 44. 

Roger. The correction is in the remarks at 

the end. Delete the reference to high speed 

procedureminus RA. 

Roger. Delete minus RA slash RC-1, Charlie. 

That's affirmative, aud copy the Solloving. 

This comment should read use P37 RC-b, step 1 

through ll. Over. 

Roger. Use P37 W.-b, steps 1 through 11. 

Roger. Then proceed to longitude control for 
. 

no COMU procedure, page RC-7. 

Pou vent a little fast. Sey again the page. 

Roger, That psge is E-7. I'll read that 

8gain. Then proceed to longitude control for 

no COMM procedure, page RC-7. Average hOOK, 

V 4OOK, for corridor control cha..s is 36253. 

I repeat, average V 4OOK for corridor control 

charts is 36253. over. 

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

George. 

Begat ire. Average Victor 400K for corridor 

control chart is 36253. 
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Roger. Average V 40011 for corridor control 

chart is 36253. 

. Roger. The minus EA procedure is okay after 

&ort when the GRRUis less than 07990. 

Roger. tinus RA procedure okay for abort 

vhen GRRU less than 07990. 

Roger. I'll read back the entire remarks 

now just to make sure ye got it straight. 

Use P37 RC-k, steps 1 through 11; then pro- 

teed to longitude control for no CORM pro- 

cedure on page E-7; average Victor 4009 for 

corridor control chart is 36253; Mime RA 

procedure is okay after aboit when G&J is 

less than 07990. 

Roger. Copy. 

Apollo 8, Houston. 

Go ahead.' 

Bill, you can turn on the Ii2 purge line heater 

nav. 

okay. 

Apollo 8, Houston. 

Go-ahead, Rouston. 

Jim, when you get a chance, either you or Bill, 

vould you give us a crev status report on you 

and Bllll 

'Roger. We're going to finish up this one set 
4 : _ 

of stars for you, then ve'll do that. 
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cc OLay. 

OIP Save ~0x1 been getting +Ais data down there 

ill Iknlston. 

cc !ch& effiraative, Apollo 8. 

co Jim, so far ve*ve only missed one point; we'll 

ask yvu to read it back a little bit later. 

IMP Uhich oue do you need? 

cc Stand by. 
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Apollo 8, Houston. What, we need ia the third 

mark on the first set, star 33. trunnion only. 

Over. 

Roger. That'8 the only one we're in doubt of. 

we think it was uo20. 

Roger. Copy. 

Obay. That completee two for this time, Houston. 

An? you satisriedt 

Roger, Jim. 

Houston, for inrormation,' the last two stars, 

34 and 40, vere shot at the very tip of the lit 

rim. You practically have to imagine the rim 

continued on past vhere it goes into th>,dark- 
A' 

new. ., ,' _J I 
Roger. I understand they were shot at the tip 

0r the lit rim. 

That's affilwative, and the area around *,;re eatire 

moon now, both the sky and the moon itselr, are all 

l milky vhite bxause ok the nearness of the sun. 

Rcger. copying. 

Apollo 8, Houston. You can reestablish FTC! same 

attitude, 224 and 20. 

Roger, Houston. I'm heading that way now. 

okay. 

Apollo 8;Rouston. 

00 ahead, Houston. . 

c- 

c 
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We'd like to have you rtart your waste vater dump 

aa soon a8 you can; dump to 20 percent. We'rb 

doing this in order to get 71 percent at MI. 

Over. 

Undcrrtand; 20 percent; 

Roger. 

Apollo 8, Howton. 

Go ahead, Houston. 

Rwer. Ye see waste water coming dowu now. While 

it's on its ray down, how about a cryo fan cycle? 

Obay. Csyo fin cycle; I'll cycle H2 and O2 fans, 

one at 8 time, 2 minute6 each. 

Roger. 

~pouo 8, Rouston. We're ahowing you at 20.0 per-. 

cent now. 

Roger. We're ahwing about 25. We'll shut it off 

now. 

Roger. Rext on deck is the fuel cell Hp. O2 purge. 

Strnd by. 

O)tpiy. Houston, ve're ready to start the purge. 

Rwer, Bill. While you're purging, can you give 

un a crew statue report? 

That's going to be O2 and H2. 18 that correct? 

Affirmative. 

Roger. H2 first, okay? 

Roger. That's okay. 
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lfd're getting Hz flow, Jerry, but us don't have 

'b&r or the - any vapor par/ricles vtkere. S-e 

are starting now. 

H-et. We confin! your flov and understand you're 

seei particler mu. 

lot much,though. Okmy. Iovgoing to number 2. 

Roger. . 

You know, it's really too bad the side vindws 

are rwed up because we never see any sun in the 

rendezvous vindows, and we can't get very good 

pictures through these foggy ones. 

R-r. 

Start number 3. H2. 

Okq. Stut nuder 3.0,. 

Roger, Apollo 8. Apollo 8, this is Houston. 

Would ycu.set ior ACCHFl’ ior a P27 update,. state 

vector to your limb sides, and we'd like you to - 

SW again. 

Roger, Bill. Would you set up to ACCRPT a state 

vector update? We'll be putting it in the limb 

slot, and do not unrap. Over. 

Roger. UORMAII ACCHPT. 

We're going to put the word "za~p~ back in the 

dictionary. 

'Roger, Ratman. 

Houston, Apollo 8. -~ 

i : 
i : 

: 
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Apollo R, Houston. Go. 

It night be interesting to note that after EAV 

sightings,we ranout P2l,andve get aperitz+- 

thh tt~ 0r 66.8 dies. 

Rwer, 8. We copy. 

I knew ii he did it low enough, he'd finslly 

get one that vas close. 

OW. Start fuel cell 2. 

Roger. 

ApouO 8, b&on. Your st*te vector update is 

cauplete and veriried. You can have the computer 

backinBLOCK. Over. 

- Ro@er. 

Okq. O&q to nmaber 1, 02. 

Roger, Bill. 

Old Helmut Kuehuel's kitchen timer is pretty nice. 

Raer, Bill. You can turn 0rr your H2 heefers 

-, 

uilco* 

Bill, we shov you 168 OGO out, and ve%e getting - 

still getting pretty good high bit rate off the 

~3cbr00t di8he8. 

Obrlr. I'm in BARROW REAM high gain now. Were 

you getting good high bit rate on the OMNI? 

That's afrinsetive. We’re back on high gain mm. 

‘ ‘ 



!- 
, 

[ 

-- 
: . : 
E 

(COSSnml) 

01 z? 43 39 

. 01 22 43 50 

01 22 43 59 

ol 22 44 02 

ol 22 44 13 

01 22 4h 20 

01 22 h4 42 

01 n 44 54 

01 n h5 03 

01 22 45 10 

01 22 45 15 

ol 22 45 20 

01 22 45 n 

01 22 45 32 

01 22 45 34 

01 22 45 35 .i 

IMP 

cc 

La@ 

cc 

IMP 

cc 

cc 

cc 

INP 

cc 

r.m 

cc 

IalP 

cc 

u4.P 

3 

Tape 32 
Page 5 

Ohay* lhsaber 1 O2 is 0rr, end will you clarify 

your previous statement. Were you getting good 

high bit rate while ve ve;e on ths CXNI~s about 

10 minutes ago? Over. 

Apollo a, Houston. That ‘8 furi2-w ive. We were 

g&ting fairly good high bit rate with e little 

bit of noise. 

0-0 Thank you. 

Roger. We only got two things left to do now. 

Ue need your crew status report and a reduudant 

caqonent check. 

Jim vi11 give you the latter - former, 

and I'll give you the letter. 

hey. 

Bill, ERCCM says thanks for the good job or keep- 

'ing the NlVI*s moving. i 

Roger. lie'11 make asy secrifice as long as they 

keep sn eye on the systems. 

Vilco. 

Uho's on the vatch vith you? 

It's just me right nov. 

How about ECCM 

Yell, we have Clint. The Black Watch is watching. 

OW* Stay alert. 

Roger. The Black Watch is watching. 

Roger. I'll stay alert. 

!- _--- 1 
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04, Houston. Here canes the status report. 

Roger. We're resdy to copy. 

Roger. For sleep, each of us has had ttm sleep 

periods;Frank*s inhisthirdonerightnow. 

Bill had 6 hours the last time; I had 4 hours 

the last time. Oood to fair, both of us. E'rank 

had 5 hours the last time, of fair. And Frank, 

of course, is sleeping now. 

Roger, Jim. Row are the three of you feeling? 

We're all feeling pretty good non; no problems. 

We've a~ had about between 40 and 60 ounces 

Of - or clicks of vater so far today. 

04. 

The food: we're up to 7 we've eaten day 2, 

meal 2 no far. And both of us have eaten the 

rehydratables snd the juices and about half 0.' 

the eolids. 

Roger. Copy. 

The cabin*e running slightly cold. We do have 

one cabin fan OR, and we're in full heat, and 

It.6 running just slightly under 70. Uight be 

a design note for future spacecraft. 

Roger, JOB. That fan pretty noisy7 

It's not as noisy as both fans when they're run- 

ning;we cut it down to one fan. 

Roger. Ye keep thiolring we hear it vhen you're 

talkingtoua. 

_. ..-__.. ,. -.-__I-___- -I_ 
- i I 
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I vouldn*t be a bit surprised. 

Hcuaton,w're showing aglycol EVAPouTTpfp 

around 44, md a RAD OUT TRIP of about 28. I 

wnder if w might try 6ome manual mixing here 

to raise the glycol EVAP TRMP OUT a little bit? 

Roger, Bill. Stand by. 

Okq. Houston, aeconw loop is craning up. 

Roger, Bill. 

0-e We're boiling the secondary RVAP, and the 

temperature's stabilized, and 80 we're gonna close 

up the RVAP pressure valve.' 

Roger. Copy. 

A~~IJO 8, Houston. 

00 ahead, Houston. 

Roger, Bill. Before you try the manual mixing, 

w*d like you to give it a vhirl at the mumal 

sod increase on the cabin TD4P. Over. 

Ue've done that. We're in full HOT, and vhat 

Is your - What's the lowest RAD OUT - individual 

RAD OUT TEXP you seen here during our P!T!CP 

Roger. Stand by. 

Apollo 8, this is Rouaton. We saw 26 one time. 

Roger. Utideretand; plus 26.. 

Affirmative. 

Apollo 8, muston. Go aheadwith your manual 

mixing. Suggest you set your EVAP OUT at about 

55. Over. 

. 
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04. We'll give that a try, md let us know 

if the RAD OUT TMP*s get too lov. 

Roger. Wewre mnitoring. 

muaton,~pouo 8. 

~pouo 8, Houaton. 00. 

Roger. We have it stabilized about 53 degrees, 

and ve vill leave it there, but ve will go back 

AWIO if you atut having any concern about the 

radiatore. 

Roger, Bill. We ue mhowbq 51.4 here. 

04. 

Apollo 8, thin ia Houston. We are going to have 

a camand changeover to Honeysuckle in about 

2 minutsr. Over. 

Roger, Houston. Standing by. 

Apollo 8, Boueton. That was Honeysuckle to Madrid. 

81, Benor. 

ooodby, you dmps. 
. . 

&u.aton, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. Did you delete the cielqmr RAV exercise 

et 47:15r 

That's affinuative, md ve added the extra star 

aightiqs to the one at 45. 

Houston, Apollo 8. Hov do you read'l 

Apollo 8, thie is How&on. Ruenas diae, muchachos. 

. 
. 
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OI 23 2-7 53 IMP wlmaa dias. We're going to be msvering your 

calln pretty quietly for a little while here to 

let the CDR get to sleep. If you can't hear us, 

vhy, just tell UB 80. 

01 23 28 Og cc 04. 
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Hcuston, Apollo 8. 

Apollo 8, BcIueton. Go. 

Apollo 8, Eou6tOn. Go. 

Roger. &'two cohorta are goingtotry and get 

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

~1 the systems. I'm going to move over to the 

other side. 

Roger. 

Apollo 8, Houston. We're getting low bit rate nou. 

We could do better with a high-gain antenna 

before you move over to the other side. Over. 

Roger. 

Houston,ApoUo 8. 

A.@ZLO 8, Rouston. Go. 

You n&t give me a call every now and then, 

Jerry, just to let me knov you're still there, 

as ve*re svitching antennas. or play some music 

or something. 

Say again, Bill. You're kind of garbled. 

1 say you might just give me a call every nov and 

then as ve switch antennas, just to let me 

know you're still there, or play some musics 

or something, just to make sure we haven't 

lost ax&L 

Okay, Bill. Your antennas are looking good nov, 

Hey,Bill. If you vant music, I'll have Mike 

sing. 
-.. .-~ --- --- 

. 
- 1 
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.Aak him to sipg "Anchors Aweigh". will you? 

Apollo 8, Houston. 

Roger. 

Ou your secondary coolant loop, looks like 

your back-pressure valve qigbt be slightly 

open- I suggest you go to secondary coolant 

loop E'VAP switch to the RESET position for 

58 seconds. Over. 

Roger. I did that qain; I'll try it a third 

tim??. 

!&at didn't do it any good, Bouston. 

Foger, Bill. 

Keep an eye on it, f.n case it starts droppipg. 

It stabilized there right after I shut the evap- 

orator off. 

Roger. We vi11 watch it. 

What might have happened, Jim might have gotten 

the vater control valve off before we completely 

had the back-pressure valve closed. 

Roger. Uncleratad Jim turned the vater control 

valve off. 

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 back-preseure valve had completely 

I - , 
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closed, which rnig&t explain its lower-thar.- 

nominal atate pressure. 

Roger. Understand. 

Apollo 8, Houston. Over. 

00 ahead. 

Roger, Bill. We see your secondary steam pressure 

coming back up slovly, and we voula like to just 

sit and watch it for a while before doing any-thing 

else. 
\ 

Lw okay. 

f 
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cc Apollo 8, Houston. : 

cc Apollo 8, thia is Houston. Over. 

L!cP 00 ahead, Houston. Apollo 8. 

cc Roger. I just wanted to let you know ve still 

have voice contect,endvebeve themomingnews 

for you. We cm, give it to you now or some time 

later, ymr choke. 

IAle Eovaboutri~tnowP 

cc Very good. This is the 23rd of December edition of 

the Interstellar Tims a la Paal Haney. We would 

liketo letyouknowthat thereare only2more 

shopping days until Christmas. .He says your TV 

trans~ssion uaa a real big hit yesterday. Mickey 

Hktouitz is doing double duty for the Post. He's 

uritten a couple of columna on your launch in addi- 

tion to his other sports columna. and, Jim, your 

pyllll certainly appreciated that birthday greeting. 

We&y-one convicts broke aat of a prison in Rev 

Orleans yesterday, and President Johnson went hone 

last night from Bethesda Naval Hospital af%er his 

bout uith the flu. He sends you gwa a special 

message - not what to do for the flu - but congratu- 

lations on the flight. Are you reading me so far 

-YT 

LMP You're very clear, Mike. 

cc Good. Well, we had a big blizzard down here in 

the mihest; I don't know if you can see that from 
. _-_ 

A . I 
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\rp there or not. And in Houston, as a matter 

of fact, it's gettips pretty chilly, abut 

35 degrees. And we vcald like to knov who you 

llki next Sunday, Baltimore of clevei9ndP Balti- 

mxe defense looke8 pretty tremendous yesterday. 

They put caa great pass rush,anditsoundsto 

CAP CCW like Haney is trying to con you guys 

into a bet. Over. 

I like Baltixwz.e!. 

Are yoy giving pointsf 

ltegative. I don'tbet. 

I cless you don't if you don't give points. 

II" vith you aDpFiy. 

Okq. That's abaut the size of the news. Houston, 

atanaing by. 

How ere the famiiies &lng, Mike? 

They are doing Just great, Bill; J*st talking to 

Valerie a few minutes ago. 

Thet was Frank. 

Q, well, likwise with S&n. I have not talk& 

toher since lastnight. : 

Roger. 

Mke, this is Rank again. Would you tell the 

doctors I got about 5 hours o? good sleep yester- 

W? 

Roger. Thank you, Frank; we were wandering about 

that, about 5 hours of good sleep. 
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CDR 

cc 

Iuat- 

How is everything going up there, Frank; ail 

three of you gqys feeling okay this morning? 

CDR Feei ?ine. Jim went back to sleep. Bill and I 

arebav-lngbreakfaatandeverything seems fine. 

cc Oood; glad to hear it. 

cc Apolio 8, Houston. Over. 
. 

CDR 00 ahead, Houston. 

cc Just checking in with you after about a 45+nimte 

quietbreak. Say, ue notice on your high-gain 

autenna, if you like, you can get a little bit 

dare use out of it by switching to it from OMiI 

vhenyouhave ayawangle of90 degrees anda 

pitch angle of minus 45 degrees. We are noticing 

thatyouare etsyipgan extralOmi.nutes on the 

OMEN, vhichis fine;butyou could get more use 

out of the high gain if you use that procedure. 

over. 

CDR oha;y, thank You- -It's a lot simpler for us, es 

long as the OM!VI isn't working. We've got it all 

wrapped up here on the eight ball with the roll . . . 

pointing to an OMKI number. We just switch it; 

it m&e8 it a lot easier, if it is not bothering 

cc 

You. 

okay. That is fine. We ere presently happy uith 

the CUM, Prank. We are just trying to be heipful. 
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D . 

Thank you very much. It's unusual that Mike 

Collins tries to be helpiul, but nevertheless, 

thankyouverymuch. 

Oood; aerospace' first, Prsnk. 

Say h&o to Howard Tindall for us. will you? 

Rie procedure s&aed to be working. 

sure till. 

Ihopethatyouha&? got everybody looking this 

thing over very carefWly. Onethingwewantis 

8 perfect spacecraft before ve consider the LO1 

burn. . 

Apollo 8, Houston. We concur, and ve are doing 

that. 

ohay- 

I.foustca, Apollo 8. The rater is in the process. 

of being chlorinated at this time. 

Wr- Understand you're chlorinating the vater 

at t&is time. 

We=- 

APOIIO 8, Houston. over. 

00 shead. 

At your cmvenience, ve would like the-readout 

of your service-module RCS propellant qumtiti&. 

We hsven't gotten orre of those so far this flight. 

Alri*t. Stand by; We ke just about to - need 

to ch&gi !he antenna. I'll give them to you. 

. 
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Houston,Apollo8. JiovdopoureadP 

Oo ahead,Apollo 8. 

w. A, skvice~module Ai youready? 

Resay to copy. 

The temperature Is about 111, the helium pres- 

sure - Do y& jist want the quantity, or do you 

uant the vhole works.s9 

Uell, if you are read+, give us the vhole works. 

0-0 The'helium pressure is about 37, the mani- 

fold is 182, and the mtity is reading 80. B 

hasgot&temp&ature aboutll2,thehelium 

pressure &bout. 36.5, the fuelpressurel&,and 

the quantity about 77. C has got the temperature 

Of l&J - incidentaUy, those other temperatures 

should have been 12O.i.nstead of 110; I was looking 

at the wrong calibration here. The pressure is 

.Si, the manifold pressure is about 182, and the 

quantity is 80. Temperature on D is 115, pres- 

swe is 37, the manifold pressure is 181, and 

the quantity is about 83. 

Roger, Prsnk. I readyouloudand clear. On the 

temperatures, quadAandB shouldtith the120. 

Roger. 

Roger. 

Thank you. 

L 
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I vill trade all of #at good information for 

a readout of the actual quantities. Ifyouwill 

give us a minute, ne will go ahead and plot them 

up, Mike. 

Roger. We vi11 stand by until ve get them for you. 

Apollo 8, Houston. Xhave your service module 

RCS quantities available. Over. 

Roger. We are ready to copy at 50 hours 1.6 min- 

utes . 

okey. I have them both in percent and pounds; 

I'll give youbothnumbers. Thepounds are 

8lightly more a&rate for plotting on your chart. 

Quad A 72 percent. 219 hounds; quad B 76 percent, 

233 pcrunds; quad C 70 - -- 

Take it a little slower, Mike; whoa, whoa, whoa 

whoa. 

OhY. 

Slow up. We just got quad A plotted. They are 

an separate charts. 

okay. 

Okay for quad B. 

Quad R 76 percent, 233 pounds. 

okay. Quad c. 

Seventy-six percent, 231 pounds. 

Quada. 

Seventy-six percent, 229 pounds. / 
I - I 
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Okay. 

- Would you give us the O2 and H2 as long as we 

are plotting? 

Roger. Stand by for O2 and H2. 

Apollo 8, Houston. We have got those numbers in 

a percent. We are going to switch them over to 

pounds, end in the meantime, ve are going to be . 

changing our ground antenna in about another 

2-l/2 minutes. You can expect a CQMt4 glitch. 

Over. 

Thank you. 

Apollo 8, Homton. Over. 

00 ahead, Houston. Apollo 8. 

Roger. I have your oxygen and hydrogen quanti- 

ties vhen you are "ady to copy. 

Ready. 

Oxygen tank number 1 270 pounds, 270; oxygen 

tank 2 267, 267 pounds. Over. 

Roger. Thenk you. 

Roger. On the hydrogen, hydrogen tank 119.7; 

hydrogen tank 2 20.1. Over. 

Understand; 19.7 and 20.1. 

Roger. You are a little bit lw on the 111~ on 

your graph due to the fact that they started out 

1oV. 

Roger. 

_-_--.- 
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mudan, how d0 you read? Apollo a. 

Apollo 8,Harurton. Loud and clear. Howme? 

mar. ’ 1 

had and clear. Ivas just checking. Over. 

Roger. 

Apoll 8, fm8t0h Over. 

00 ahead. 

Roger, Frank. Your 51-hour update of block 

data vfll be anitted. The block data. you have 

m board is ratisfactory. Over. 

Underetand. The block data we have aboard Is 

sati8factory. 

RQht. That's for the flyby and perictithiao 

plus 2 hour block updaie. We uould like also 

to get a current -to-date report on all your 

wixdotfs . We are trying'to make some alternati 

plans for using the center hatch window when 

JOU ue in lunar orbit a snd we would like to 

make sure ve understand. exactly what the condi- 

tion of all five uindowe is. Over. 

0-0 Ruder -uindownumberlsndnumber 5 are 

clouded,buttheymaybe partially useful. The I 

hatch vlndow is very badly clouded. Window 1 
number2 andksregood. 

0-Y. Understand the hatch window is unusa@le, 1 

1 and 5~ueprtially usable, and the rendezvous. 
f 

_ 
vindwta areboth good. 
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~po~o8,Rouston. over. 

oc ehead,mueton. ~pouo8. 

Roger, hank. We w&U like to ask you about 

the next iew hour8 in the flight plan. We are 

inclined to let Jti go ahead and sleep and to 

allp the P23 that occuzn at 52:15. On the other 

hand,wewouldthink It vouldprobablybe $ 

good idea if he returned more to the nomal sleep 

rest cycle; and if you got him up naninally t9 

- do the 52:15 work, then perhaps he vould be ready 

to gwback to deep at about 61. hours, when he 

llainally ir expected to do 80. 

Okay. He'8 Up now, eating. We are planning to 

go to normal procedure6 on the flight plau. 

okq. That - that** fine then. If - you knov, 

there fa no - it.8 not time critical that P23 

be done at 52:15, but if you get up to do it then, 

that'm just fine. 

Vell,vethoughtvetlightgive It atry. 

Roger. 

Thts sleep cycle here ia - we're just going to 

here fo real the it, I guess. I'm euppoeed to 

be asleep right now but, obviously - or I'm oupposed 

to go to sleep here ehortly, but I just got up. 

We ate gowtohave toplaythie by l er. 

. -T- 
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cc 
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Roger. Uuderrtaud. 

Houston, Apollo 8. 

00 ahead, Apollo 8. 

Are the &are in the fligbt plan proper for this 

next exercise of P23t 

We would like to talk to Jim about it uhen he is 

ready to copy. 

Re’r ready. 

OW- 

Oood morning, Mike. How are you doingP 

?ine, fine, Jim. llou are sounding good thin' 

morning. We would like to give you a little 

rundown on these atare. Aa you can see in the 

flitit plan, we've got you scheduled for a num- 

ber 33, A&area, number 34, Atria, and number 40, 

old Altair. Ilow, the first of those, Anteres, 

is in plane; the second two are out of plane. As 

you knov, we would like to'get a mixture of the in 

and the out of plene. Antares, number 33, is 

cl080 to the sun, and ve expect that you are going 

to have difficulty getting thsse measurements on 

number 33. We vould like very nuch for you to 

try, but if you are unable to do number 33. then 

w propose that you uBe nuuber. 42, which is Peacock, 

to the lunar far horizon. We realize Peacock ian't 

the greatest one available - greateet etar in the 

84 - but it'8 about the only one available. Over. 

___...._. .-- . . 
. , I 

.’ 
L- --~ 
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Roger. Understand. 1'11 - we $11 go to 

Antarer flret and try it. You know, we tried 

it last time, but I & one met before I lost 

the moon canpletely in the vbite haze. I'll 

give it another try, end if it doesn't work 

mt, we vill go to Peacock and give it - 

That - that is affimative, Jim, end if neither 

Antuee nor Peacock work, well then, ve just will 

be happy to go with Atria and with Altair. We 

would like them to increase the number of aete 

and do three on Atria, that le. number 34, and tvo 

on Altair, number 40; but that ie on4 in the event 

that you can get neither Antares nor Peacock. 

Apollo 8, Houston. Did you copy? 

* Roger. Thin is 8. Copied. We'll increase the 

number 34 to three and the number set of 40 to 

two if ve cannot get 33 or 42. 

Yes, that’r exactly right. 

Apollo 8, thie ir Houston. Over. 

Go ehead, Houston. Apollo 8. 

Roger. We're getting lw bit rate from you, 

rather than high, end on this P23 work, for UB ! 

to get our data, you're going to have to delay ! 

the DSKY display about 10 eeconde when it canes I 

upvithROUl!f 987. Over. 
I 

Roger. 



. 

m6sm1) 
02 03 b8 44 

oe 03 58 57 

02 03 49 00 
a2 03 49 12 

w 03 49 17 

a2 03 'a 27 

02 03 53 42 

02 G3 53 47 

02 03 53 49 

02 03 54 02 

02 03 sb 07 

02 03 sb 14 

a? 03 54 16 

02 03 sb 3s 

02 03 55 01 

02 03 55 06 

02 03 55 12 

cc 

CDR 

cc 
Q4P 

cc 
cc 

cc 

cc 

cc 

cc 

cc 

-. -- - 

Tapa 35 
-5 

Apollo8,Hau~ttm. We ue paat thzt 87 display 

nw. Did you nit8 downvhatyourtrunnfonbiaz 

NT 

Iegative. 

Houztm. n haven't started 23 yet. Our d is 

Mro. 

Roger. Underatznd. Thank you. 

Ye are in the process nw to - to go.to P23 

attitude. 

Roger. Tbmk Jou. 

Apollo8, Houston. 

00 ahezd,Rouatan. Apollo 8. 

Roger. Dounlink data shove #at on atzr 33, 

Jim is uaingthe lunar fu horizon when he abould 

be using tha lunzr nezr horizon. Over. 

04. Thpnlr you. 2201 

Roger. 220. 

- Iat us check it. 

Rger. 

Youuantthe far horizm nw,Houztont 

=I$-. Fu horizon. 

We have fu horizon in nw, Hike, on 220. I 

uillcheck a&n,though. 

Yea. That is right. We are requesting the 

lunar nezr horizon za per the flight plan, the 

lw nearhorizon. We 8houthatyouPre ylw _ 
the lunar farhoriaon. 
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04. Roger. I thought that you had copied 

Up22OtOW. Ivillputit in the near horizon. 

Roger. 

Rcuaton, Apollo 8. Over. 

Apollo 8,Houaton. 00 ahead. 

Nike, it's getting kind of duzp - ve're gettiug 

l pl@ack,Xike. It is getting kind of m in 

here. It might be a good idea to go back into 

AUTOonthetempin- the glpol temp in for 

while to try ind get some of this moisture out 

of the aabin. 

Roger. Btaud8y,Bill. - 

02 03 55 27 

02 03 55 34 

02035850 

i2 03 58 52 

a2 03 59 03 

cc 

co 

02 03 59 21 

02 03 59 28 

02040008 

02obool3 

woboolb 

Roger. 

Apollo 8,Rouatca. 

00 ahead. 

We concur. We vould like you to go back to 

AIJZQ on the -001 tezrp iclet valve. Over. 

04. When vu our loveat radiator OUT TEW 

Qu~thsl~tcouplsofboun,vhile~~~ 

been in b!N!NALt 

I ulll get it for you. 

Andueareback?uAUTO. 

02oboo22 

02040028 

02oboo33- 

02 04 00 35 

cc 

Roger. Beck in AUTO, and 29 degrees is aa Is; 

as ve*ve seen. 

04. we are atnmtng a CAB= TE~[P of about 76. 

It la very comfortable, but we are getting a lot 

of condensation on the ualla nav. 

c oi?oboob3 

7 -- 
. I 
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Roger. Understmfl. 

Houston, Apollo 8. 

Apollo 8, this is buston. . 

ROqer, Hike. )mile ue uetraiting forthe 

spacecraft to saneuvertothe moon, I might 

note that u we get closer to the moon, the 

~StiraPl~McQPCerigbtintotheec~ 

telercope, end it is impoueible to use. You have 

'to rely on the sextant alone. 

Roger, Jim. lhderstpnd that light froa the sun 

ls canin into the scar2nXng telescope making it 

lqosrible to uee, end fo9 have to rely on the 

rextant alone. Cenyouattsch eny angletothatt 

Uell,Nike,I emriobfnovatthe eubatellarpoint 

of 33. Idon'tkaovuherethe eunls exectly 

frm there, but that is about the angle. We're - 

the optics are pinted right at the moon now. 

Roger. thderstmd. 

~pouo 8, muston. tfe ue going to be changing 

our antenna in 8 coupleofninute8. You can 

eqmct l cau nrltch-over. 

Tauti you. 

: 
I- : : 
I-. : 
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Houston, Apollo 8. Over. 

Apollo 8, muston. GO. 

Roger. The IMP is going to take a little snooze 

here for a vhile. I am vondering, can you give me 

aquick- your vlev of the system status here be- 

fore I depart, and, also. give ate an idea of vhen 

the ‘next cry0 stir is due? 

Roger, Bill. Will do; stand by. 

Apollo 8, Houston. 

Go ahead. 

Roger. Your systems remain unchanged. They are 

ill 1OOkiIlg 6OOd. You can go ahead and stir up 

the cryo starting right nav. 

Okay. Will do. 

Apollo 8, Houston. 

Co ahead, Houston. 

Roger. Before Jim makes his next mark, could he 

call up VEXI3 1 l!TOUN 19 We missed the last trun- 

don. Over. 

Roger. The last trunnion vas 10660. 

10660. Thank you. 

Apollo 8, Houston. 

Go ahead. 

Roger. Before Bill gets his snooze, ve vould like 

him to give us a FlUY readout on all three crev- 

members. Over. 

. 
,: 

-- 
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Roger. CUR is 0.06, CHP is 0.64, and IMP irr 0.64. 

Roger. 'Thank you, Bill. 

Looks like I'm the only cae that is radioactive. 

Understaud. 

=w* Houston, ve got three sets on 33; ve are 

gooing nov to 34 lunar far horizon for one set. 

Don't you agree? 

We agree. Star 34 lw far horizon for one set. 

Houston, the cryos have been stirred, and could 

you also give I& a quick ruudovn on how the SPS 

fine ten&m ue doing? 

Roger, Bill. Understand you stirred the cryos. 

La& time ve checked, the SPS line tempz vere 

excellent; they vere nice and vann. We vi11 give 

you another number right nw. 

And 8 PU valve. 

Apollo 8, Houston. 

Go ahead. 

Roger. On your SPS sy8teu, your oxidizer is running 

75 degrees, fuel '74 degrees, and PU valve between 

78 and 82 dependiug on vhere ve measured it. Over. 

Realgood. Everything really is vorking fine, Isn't 

itt 

Yes, it's really hmming along, Bill. 

okay. See you later. 

Adios. 

. 
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Rouston, Apollo 8. 

Apollo 8. this is Houston. 

I understand you want two sets on number 40, 

lunar near horizon. Is that right? 

That's affimative. Two sets on mm&r 40, 

lunar near horizon. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. We missed your last trunnion angle, Prank. 

21450. 

Roger. 21450, snd Paul tells me Valerie is over 

here andwishes Billahappynap. 

okay. Thank you. Tell her that he makes us 
. * 

tired sometimestoo,villyout 

Roger. I will deliver a modified version of the 

message. 

Thank you. 

Apollo 8, Houston. 

Go ahead, Bouzton. 

Roger. On star nmber 40 that you are doing now, 

the flight plan only calls for one set of marks. 

You called down tvo sets, and it's really your 

choice. OnIy one is required. We are glad to 

have the data if you do a second set. Over. 

Ye vill on4 do one then, if you uadt to. Our 

flight plan has been updated to include two sets. 

That is why I called it dovn. 

.--em 

I 1 
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Roger. One set is - vi11 suffice. 

Apollo 8, Houston. We missed the last trun.nion. 

Vary well, I vi11 read it to you; 21455. 

21455. Thank you. Just a matter of interest: 

it is taking your voice about 1.6 s.zonds to 

getdovutous. 

1% a little hoarse, that's why. 

okay. Houston. do you want us to go back to the 

PTC attitude now and start the rotisserie again? 

That is affirmative, Frank. We will have the PTC 

attitude for you in Just a second here. 

Apollo 8, Houston. 

Go ahead. 

Roger. Those FTC attitudes remain pitch 224 degrees, 

yev 020 degreea. On the next page, page 239 of 

your flight plan, those FTC numbers should be changed 

to reflect that. 

Pitch 224 and yav 20. 

That's affirmative. 

Apollo 8, Houston. Over. 

GO ahead, Houston. Apollo 8. 

When you have a few minutes, we would like to 

hear the detailed crew status report from you. 

Like what? 

Well, like we vould like to know, in the last 

24 hours, has snybody bad any symptans similar 

! 
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to Prank’s. Ye vould also like to know - You knov, 

ve told you the other day to take Marezine as you 

like - we would like to know if anybody had taken 
. 

any drugs, and then ve would like to talk over there 

CDR 

about sweet breads and water and such. 

Okay. gobody has taken any other drugs; nobody 

took sny Marezine; nobody is sick. Billtu3k one 

of those pills, a sleep Secon& pill, last night. 

Everybody had breakfast this morning and ate most 

of ameal -1day 3-meal aday3. What else 

do you want7 

0204.5331 _ cc We would like to tell you to drink plenty of water. 

Ye think that your water intake may bs dovn. We 

copied your dosimeter readings. The only other 

thing is ve just were vondering hov in general you 

feel. lie show you to have about 15 hours sleep 

total - Frank or Bill about 10. and Jim about 

the same, and ve vere vondering Just how you 

ue feeling in general. 

02 04 53 58 CDR We all feel fine; we are going to fix it nov so 

that ve all have one more rest period before the 

. LQI. 

02 04 54 04 cc Roger. Thank you. 

02 04 54 11 CXP for breakfast. _ Rappiness is bacon squares 

02 04 54 18 cc If you don't eat them all, bring them back, 

and ve'll polish them off here. 
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Okay, Houston. Apollo 8 here. I stand corrected, 

William had one Marezine. He didn't tell me 

about it; he snuck it. 

Roger. Understand Love11 took the Marezine. 

Understand. 

That's Bill Anders, snd he took one vhen he took 

the - with the Lanotil, when the doctors told him 

to. 

Roger. We copy that. Thank you. 

ohap- We are back on the bar-b-que attitude, 

atsrtlng PTC. 

Roger, Apollo 8. Thank you. 

Mike, we ran the latest state vector we have through' 

the P2l, and it shoved the pericynthian at 69.7 miles. 

Yes, we vere all having big talks about that down 

here. It looks like you are giving us a real good 

casparison on our system. Looking - looking ex- 

trerae1y good. 

We've got the navigator, par excellence. 

I believe. 

Apollo 8, Houston. 

00 ahead. 

Roger. What was the time you used on that P217 

6910 there, Mr. Slide Rule. 

Thank you. 

Mike, I wonder if Buz vants us to change the time? 

- --_?-_ 
- 

‘- -- 
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Ho, that is fine. 

Oh, okay. Thank you. 

Houston, Apollo 8. 

Apollo 8, Houston. 

Roger. Are you going to give us an update for 

amaneuver FC plus 2thatdoea not assume a flyby 

maneuver? 

Roger. Stand by. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8 here. 

Roger. HeGe is a rather brief summary of the 

updates that you will be getting. The one that you 

have now for PC plus 2 following an LO1 minus 8 

flyby maueuver is still good. That will not be 

updated. 'The next update you will get will be 

KC 4. After that, you vi11 get tvo PC plus 2 

maneuvers, that assume MCC 4 cmpleted. One will 

be a minimum DRLTA-V, and the other will be a 

fast return. Do you copy? 

Roger. Underutaud, and also I take it for MCC 4 

you are going to give us a nev alignment. Is 

that correct? 

That is affirmative. 

Apollo 8, Houston. 

Go ahead, Kouston. Apollo 8. 

. 
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Roger, Rank. I've got a lot of talking to do 

regarding TV csmeras and brackets and whatnot. I 

uould like to start in on it vhenever you are 

ready to talk about it.' 

Let me get a piece of paper out. 

Okay. 

Go ahead. 

O&y. First a queetion. Are you planning to 

shov UB TV pictures of the earth today? 

Yell, that is what we wanted to do. It seem 

that would be the moat interesting thing we can. 

shov you, but we - you know, we had trouble with 

the lens. 

UeU, okay, that's good. All this procedure 

that I am going to give to you here is relative 

to vhat we hope are fixes to the lens and for 

looking out your rendezvous vindov at the earth, 

and all the gimbal angles and all that good 

stuff is based tovard looking out the windov at 

the earth rather than at the moon. Over. 

Roger. 

okay. First, unstow the red filte;, the polarizing 

filter, the red and blue filter holder, and some 

tape. Over. 

okay- Let me write this dove. 

Roger. I'd suggest that. I've got a vhole page 

full. 

__- ~_ -- 
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04. d 
Nright l Tape the red filter to the telephoto 

Iells. That red filter is the 25A red filter, .x 
aot the one that la in the red and blue filter 

ilider. 

Roger. 

Attach telephoto lens to the camera. 

04. We can figure out how to do that. Roger.' 

Insure that the autauatic light control, the ALC 

switch on the camera, is in the IR position. 

Over. 

Au: IB. Roger.- 

Roger. Attach camera to the adJustable TV bracket 

and attach the bracket to the TV n=mM.ng point 

on the c ommander's side of the hatch to point out 

rendezvous window nmber 2. 

Roger. 

04. 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 th& camera for mount- 

ing to bracket and place the rocking nut on the 

bracket down, and down means toward your minus X 

direction. 

Roger. 

04. They say this step I just got through giving 

you is somewhat complicated. You might want to get 
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the cameras set up early using the instructions I 

just gave you. Uhen it,fr properly - - 

We ue not reading you. 

Roger. I say again, the instructions that I 

just gave you should end up having the camera 

looking out the vindov and about 30 degrees 

yaved left from your plus X-axis, so I suggest you 

get the camera set up that vay early; and ii 

there ue any problems, ccme back to us; ve vi11 

talk them over. These mounting instructions are 

sort oi complicated. 

Roger. 

Okay. The next step: dim the interior lights. 

Over. 

Dim interior lights. 

Roger. Rut, stop passive thermal control at 

gimbal angles pitch 224, yav 020, roll 270. Over. 

Pitch 224, yav 020, roll 270. 

Roger. Rext, acquire on high-gain antenna, switch 

to AUTO tracks, nov best upon acquisition. Over. 

oat it. 

Q4. Yaw spacecraft left to get good viev of 

earth and your rendezvous window number 2. You 

ray have to pitch slightly as well, but primarily 

a left yaving maueuver to get a good viev of the 

earth. 
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02053220 CDR Got it. 

42053222 cc 04. This maneuver is going to put you very 

close to your scan limits for the high-gain 

antenna, uo vhile you ue making the maneuver, 

check your lights. If your scan limit light canes 

. 
on, you still have got 15 degrees to play vith. 

Rk the only message is, should you break lock, 

then you ue going to have to go back and reacquire 

and do that maneuver over again, because you sre 

going to be very close to the edge of your high- 

gain auteuua capability. 
. 

02 05 32 52 CDR 

C) 

Thank you. 

02 05 32 54 cc 04. And then finally, nov that you have got the 

spacecraft over there, aim the c-era as required 

to include the earth snd the field of view, and 

02 OS 33 26 CDR 

02053330 cc 

do not touch the body of the lens vhile televising. 

Apparently, ii you put your hands on the lens 

itself, it causes electrical interferr *e. Over. 

Okay. Ab camera and do not touch lens a :*e 

televising. 

Right. And in all this stuff in all these pic- 

tures using the ALC, it is inportant that you let 

the &mera stabilize Sor at least 10 or 20 seconds, 

to let the ALC do its thing. 

Stabilize for 10 to 20 seconds. !l'hank you. 

Right. Rev ve have some additional instructions in J- 02 02 05 05 33 34 01 58 CDR co 
'Y t* : _ 

case this does not vork. T?zy say a full 20, Frank, 

--I------- 
- I 

. 

L- 
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cm that ALC. It requires a full 20 seconds undis- 

-turbed for the ALC to properly do its thing. Rov 

ii these procedures that I've given you do not 

vork, then we will be giving you some more, and 

they have to do with other fllters and various 

canbinations thereof. go I'd have the polarizing 

filter aud the red and blue filter holder at hand 

RJD OF TAPR 

because ve will be attempting to use those in 

addition to the red filters if this procedure 

doem% work. - 
‘\ 
. ..' oPs3443 CDR All very well, Mike. 

02053446 cc That's all we have right mu. We vi11 have a fev 

02 05 35 03 

more remarks on the TV coming up to you later. 

I would suggest that you get set up for this early, 

and if you have any questions on it, shoot them 

dovn to us. We have a bunch of experts down here 

to help out. 

CDR Thank you; will do. 

c ; 

!- -- 
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CDR 

x 

CDR 

x 

CDR 

CDR 

X 

CDR 

X 

CDR 

CDR 

. 
X 

CDR 

Apollo 8, this is Houston. Over. 

Co ahead, Houston. Apollo 8. 

Roger. Just a voice check, Frank. 
. 

Roger. You're loud and clear. 

Thank you. 

Apollo 8, Houston. 

00 ahead, Roueton. Apollo 8. 

Roger. We would like some high bit rate data 

when you can get it locked up on the high gain. 

Ye haven't had sny of that for a vhile. 

Roger. Ue will do that. 

Thank you. Row is that camera bracket thing 

vorking out? 

We ue doing it right nav. 

Houston, this is Apollo 8 tranemitting to yau 

on the highgain. Eowdoyoureadt 

Read you loud and clear, Frank. Thank you. 

Apollo 8 trausmitting on the high-gain antenna. 

Apollo 8, Houston. You are loud and clear. Thank 

you for the high gain. 

Roger. 

Houston, this is Apollo 8. Are you getting high 

bit rate all right? 

That is a??irmative, Apollo 8. we are getting 

a good high bit rate. 

Thank you. 

- , I 
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; 02063336 cc Apollo 8, Houston. 

02 06 33 40 CDR 00 ahead. 

a? 06 33 42 00 Roger. I've got some 0ore tslking to do about 

the TV any time it'0 convenient for you. 

02063348 CDR 00 ahead. 

a2 06 33 50 cc OW* Firtat thing, we ‘ve made no provisions 

in these Instructions for taking pictures of the 

&On. If you get some &on shots after it's all 

wer by looking out a different vindov or by 

making some small maneuver, or course, ve would 

be happy to have them, but the shov as scheduled 

is just out the vindov at the earth only. Over. 

a? 06 34 15 CDR Roger. 

o2063417~ cc. - The second point is, of course, when you stop 

your passive thermal control, you are about 90 de- 

grees to the earth line. so vhen you make that 

02063452 

yaw left, you are going to have to yav left until 

your middle gimbal angle is in the vicinity of 

60 degrees. You vi11 get the additional 30 degrees 

by offset between uhere the camera is pointed snd 

your plus x axis. Rut the two together are going 

to total up around 90. We just wanted ta make sure 
. 

that you understood you were going to be vorking 

with a large middle gimbal angle. Over. 

CDR Roger. Ye understand that. We also are looking 

at the earth right nov, snd there is a spectacular 

. 

- 
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02 06 35 56 

02 06 35 58 

w 06 36 18 
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cc . 

CDR 

I 
co 

CDR 

a: 

CDR 

cc 

long thin band of clouds. Looks like it may be 

a Jet stresm. It's absolutely spectacular - 

going almoet all the usy - or halfvay aroundthe 

earth. 

Roger. Well, you might want to repeat that during 

the TV narrative, and YE vould like you, if possible, 

to go into as much of a detailed description as you ! 

poets can on the various colors and sizes of those 

things andhow the earth appearstoyou,in as much 

&tail as you can possibly muster. Over. 

Roger. .I figure ve vi11 have to do that because 

I bet you - I won't bet - but I bet the TV doesn’t 

&ork. 

Well, we von't take that bet, but anyvay, we are 

standing by for a nice lurid description, and 

ve would suggest that you talk a little bit slower 

than you did yesterday. Over. 

0-0 

And the only other thing on this TV is that the 

experts tell us that - do not pint - with the 

wide angle lens on the camera. do not point at 

either the earth or the moon. It comes close to * 

damaging Fnterior of the instnment due to the 

fact that it's too bright. Over. 

Understand. 
*. 

Thank you. 

- 
* I 
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02 06 53 03 CDR. 

02 06 53 05 co 

a2065309 CDR 
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Rouston, Apollo 8. We’re going to have to 

witch to an -1. 

Baser, Apollo 8. 

Apollo 8, Houston. Over. 

00 ahead, Houston. Apollo 8. 

Roger. Just cheching the voice CORM, Franh. 

Thak you. I 

hpollo 8, Rouston. 

Go ahead, Houston. 

Roger. We'll be switching antennas from Uadrid 

to Goldstone in another 3 mimtee. You can 

expect a glitch on your CC8Q4. 

ThBdc you. 

Houston, hov do you remit Apollo 8. 

Apollo 8, Houston. We're reading you loud 

and clear through Goldstone. Over. 

Oaa;v. We have the television OR mu, end ve*re 

trying to maneuver to the - to the earth. 

Roger. Understsud. 

Rouston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger. We're maneuvering to position nov for 

the TV. Bill's got it set up in Frank's left 

rendezvous windov, aud I'm wer in Bill's spot 

loolsing out the right rendezvous vindov, and the 

earthis noupassingthroughmyvindov. It's 

about as big as the end of my thumb. 
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About as big a8 the end of your thumb at arm's 

length, huht 

That's right. I think vhut ve see nov is 8outh 

Azperica down belou us. 

Roger. IS the TV camera pointed about 30 degree8 

yaw left from the plus X axis? 

Stsnd by a moment. We're checking it. We think 

ve've & it In the right position. We’re going 

into position nw. 

0-e 

Houston, are you getting any sort of a picturet 

Apollo 8, Houston. Negative; not yet. 

Olra;y* Houston, Apollo 8. We should have - - 

Hello, Houston; this is Apollo 8. We have the 

television camera pointed directly at the earth 

nw and have follosred the inetructions you gave 

us. 

Roger, plank. We're picking something up on our 

TV. It’s not very good so far, but let it sit 

for a second, and ve'll have m&e instructions 

Sor you. 

okay. It's ccrning into vik nw, Frank. 

It 1st 

Yes. We have it in the corner of our screen. 

You're slightly off on your pointing, but ue're 

getting a d8.m good look at the corner of it. 
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It's roving off' Rank. It's moving off our - 

3 o'clock'on our TV screen. I have no idea 

vhat to tell you about which way to point. 

It's moving further away. We’ve lost it nw. 

Apollo 8, Houston. Receiving nothing now. Over. 

Okay. 

We're receiving the picture; we’re. just not 

seeing the view of the earth. 

Roger. I got you. 

Okay. We are just picking it up at 3 o'clock 

011 our screen. 

a4. 

It is moving up tward 1 o'clock and in tward 

the center; k&p it going in that direction. 

okay. 

It's 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 

et 3 o'clock nw. We see about half of uhet you 

set. Too much. It is disappearing at our 

5 o'clock. Rw it is caning back. It is half 

off - screen at our 2 o'clock. 

And it's disappeared off at our 3 o'clock. There, 

It is caning back in nw. It is headed tward the 

center of our screen. 

XARX. 
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02 07 10 15 cc It is right In the center of our screen. Just 

boldher - hold her stesdy. It is really lo&sing 

good. Oksy. lie have - - 

02 q lo 28 a@ What you're seeing, Mike, is a - Houston, what 

you ue seeing is the Western Hemisphere. 

-- at the top is the North Pole; in the 

center - just lwer to the center is South Americe - 

all the uay down to Cape Horn. I can see Baja 

California and the southwestern part of the United 

St&es.. There is a big long cloud bank going 

northeast, cwtrs a lot of the Gulf of Mexico, 

going Q-B to the eastern part of the United States, 

and it apptus nw that the east coast is cloudy, 

I can see clouds wtr parts of-Mexico; the parts 

of Central America are clear. And ye can aleo see 

the white, bright spots of the subsolar point on 

the light side of the earth. 

oe q ii 28 cc Roger. Could you give me some ideas about the 

colors, snd also, could you try a sligh% maneuver.? 

It is diseppearing. We're seeing about half of it. 

It Is going off to our 12 o'clock. Bow it is 

going off to car 3 o'clock. Ths$ is the wrong 

direction. yes, that is a good direction. 

02 07 11 50 cc We need another small correction to bring it to ow 

center screen. If you could maneuver toward the 

. tenninetor, that is the part of it vt are missing. 
-. '7 *I:- 

r- 
: 1 I / I 

1 i - 
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.02 07 12 17 

lie are getting the lighted portion. There you 

go; that's fine. Stop it right there. 

CMP obag. For colors, vaters are all sort of a royal 

a2 07 13 25 

02071334 

blue; clouds, of course, are bright vhite; the 

reflection off the earth is y appears such 
I 

greater than the soon. The land areas are generally 

l broimish - sort of dark brovnish to light brovn 

in texture. Many of the vorteces of clouds cau 

be seen of the various veather cells. A long 

band of - it appears cirrus clouds that extend 

froa the'entrance to the Gulf of biexico going 

straight out across the Atlautic. The terminator, 

of course, cuts through the Atlmtic Ocean right 

nov, going from north to south. Southern lies&sphere 

is almost completely clouded over, and up near 

the gorth Pole there is quite a few clouds. 

Southwestern Texas and southwestern United States 

isclear. I'd say there are some clouds up in 

the northvest and over in the northeast portion. 

cc Roger. Could you maneuver toward the termiuator 

again, please? 

cc A little bit more. Stop her right there asd hold 

it. It keeps slipping up a little bit; could 

02 07 14 02 CDR 

you maneuver slightly more tw&d the terminator? 

Hw is that, Eouston? 

i 
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We are getting abo&. half of the earth, Frank. 

The top half - our top half vhich includes the 

dark portion it.- is obscured. 

Ew is the deflnition on the picture? 

Looks pretty good. 

Csn you see cloud patterns at all? 

That's affirmative. 

Qood. 

Arc you still seeing it, &u&out 

Yes, vs are seeing it. We are missing the 

portion of the l srth that is over tovard the 

terminator. The dark portion of the earth is 

vhat ve are not picking up. We are getting 

about three-quarters or four-fifths of the 

rest of it. 

Roger. I vi11 move it, and tell me vhen I sm 

getting better or worse please. 

oood. 
r 

Stop right there. That is verse, Bill. Go 

back vhere you vere. You make it disappear to 

our 3 o'clock. Bw it's ccm.ing back. Okay. 

Stop right there. Bw you are back vhere you vere, 

md M need a motion that is about 90 degrees to 

that last one you gave us. 

That is the vrong 90 degrees. 180 degrees avsy 

fran that one. 
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Stop right there. Okay. llw ve have lost a 

different half of it. I need a motion 90 degrees 

to that last one. 

Thst is good right there, Bill. That is good 

right there. 

Apollo 8, Houston. If YQU cezl stick YOUr polar- 

izing filter in front of the csmera without 

disturbing anything else, it sight improve ths 

quality slightly. 

Staudby. 

Roger, Bill. 

0-a The polarising filter is in iront. 

Bw is it nw, Mike? 

Still looking good. That didn't make much of 

a change one vay or Mother, but in general, con- 

sidering hw far auay, it's looking excellent. 

Well, I hope that everyone enjoys the picture 

thatve aretskingofthemselves. Hw far avay 

francarthnw,Jixt,about? 

We have you sbout 180 000. 

You are looking at yourselves at,180 000 miles 

out in space. 

Rsnk,vh.st I keep imagining is if I sm some 

lonely traveler from another planet vhat I 

would think about the earth at this altitude, 

vhether I think it vould be inhabited or not. 

.“WY - 

. 

i 
1 

. 

L- 

.1 .- .__- _... _ ._.^. ,,, ._ . . . . . .-_. -_-.--.. .----.L,_i.“-- ..- _i,..A___“_.l_l_s --AZ--- -.-.-. A. 



. 

. 

f-- : : : : 
l-f 

mtx3RRT1) 

CRql83l cc 

02 07 18 36 cm 

02 q 18 44 UlP 

m q 18 46 cc 

02 q 18 49 IXP 

a? 07 18 55 cc 

02 0719 25 atP 

02 07 19 50 cc 

02 07 19 55 a@ 

02 07 19 58 cc 

3 
me 37 
Sage 11 

Don't see anybody waving; is that what you sre 

I vas just hind of curious if I would laud on 

the blue or the brovn part of the earth. 

,You batter hope that ve land on the blue part. 

so do we, babe. 

Jim is s&aye for land lsndings. ,z].- '> 
-- 
Roger. This picture is drifting off center 

wb* If you could make another correction 

to bring it beak. I couldu% tell you vhich 

direction, but you're going tne right vay, you're 

&oing the right rpy. A little bit sore; a little 

bit mope. Whoa, stop right there. That's the 

best centering we have had, Apollo 8. If you 

could just hold that, that's perfect, 

To give you some idea, Mike, of what we can 

see : I can pick out the southvest coastline of 

the Oulf snd where Rouston should be, and also 

the wuth of the Mississippi; I cau see Rsja 

Califorsia sndthatpsrticular area. Iamusing 

a wnocular that we have aboard. 

Roger. Understand. 

This is an 8-paver instrument I have. 

Right. Well. us rue seeing the entire earth 

110~ including the terminator. Course we cau't 

see snythiug pasttheterminator at all. Are 
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you able uith your binoculars to see the dark 

horisont Anything past the terminator? 

Ecgativc. Kikc. WC can't see anything past the 

terminator with the binoculars or without them. 

This carthis justtoobright,and it cuts dom 

the night sdaptation to see anything on the 

dari side. 

Roger. Understand. 

Since this is uintcr - since this is winter time 

in the northern hemisphere, we can see all of 

the south Pole and the southern ice cap,snd 

nottoomuchofthcBorthPolc. . 

Hey, you and Jim better get together. Jim just 

maid he saw the Barth Pole. 

He is looking out a different window. 

That is what makes i% different. 

Do you still have th - - 

.Hc hss the monocular upside dowu. 
. 

Doyoustillhavethe polarizing filter in front 

of the csncrat 

. 



W-M- IMP Icgativct 

---I cc m* 

-we- cc Try putting it back in front of the camera one 

more tiac. 

---- Im . . . okayt 

-M-w cc And once again, we need a small attitude correction. 

Our earth is disappearing up and to the right. 

Ourearthandyourcarth. Thevrongway,vrong 

-Ye A little bit more. Okay. That is fine 

if JOU can holk it right there. Oopel Ear it's 

slipping back off sgain. Okev. Keep c&g l 

little bit mOrc, a little bit more. Okay. ninety 

0 . ' degrees to that direction; that is the wrong 90, 

the other vsly . There WC go. A little bit mom. 

Eopc,vrongvay,vrongvsy;I = sorry. Keep 
i 

caning in that direction. Eo, it is gone up at 
i 
our I.2 o’clock. There WC go, it is cad.ng back 
I 

,-. There we go, it's coming back dam, it.8 

&xningbackdown. 
I 

Bring it down a little bit 

( more. Okay. Stop. Eou WC need 90 degrees to 

/ that .dlrection again. 

, 

02 07 22 54 
/ I hope that the next camera has a sight on it. 

02 q 22 58 cc Roger. 

tX2 07 23 11 Hoi? IS thatt 

/ 02 07 23 13 cc Yell, that has disappeared, just practically. 

c i 
! Ve were wondering if there was any change of mUr 

. 
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looking out one of the other uindws and seeing 

the moon4 Hey, it is taming bock in, Bill. Okay. 

Hold it right there. That is just fine for the 

earth right where you arc. That is extremely good 

on the earth if you can just hold'that. 

CDR I don't think we have - It has the polarizing flltcr 

in iront of it nw, Mike. 

cc Roger. Thauk you, and it is centered very well. 

WC get a very slight improvement with this, but 

in general, it is very good considering the dis- 

tmlcc. Hw about the moon, Frcnkt Is it visible 

through one of your other uindwst Could you get 

it visible with a small maueuvert 

CDR Rcgativc. I think vc will hare to save the uoon 

for another time. 

cc Roger. I uudcrstaud. You arc still very well 

centered with your picture. Ye noticed a couple 

of juups in the apparent intensity. Did you make' 

some filter changcst 

CDR Roger. We tried to put that other red filter in 

front of it, but it didn't s&s to fit. 

cc Roger. 

cc Wcvould - On a final test uhcn you get dam to 

the end of your allotted time hcrc, we would like 

you to remove all filters aa let us see hov it 

looks vith all filters removed, and then we would 

. 
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like to get several spofmctcr readings at the 

very end after the test. 

Okay. UC will be removing the red filter nw. 

Roger. 

Do you still have us. Mkct The lens la off now. 

Roger. UC have it, and if you could maneuver it 

toward thctcminator slightly,youwould again 

center our picture. 

0-0 Stand by. How's thatt Is that the right 

dircctiont 

That is the right direction. Keep coming. low 

that is the vrong direction, Frank. Did you - - 

How is it now, Houstont 

Well, negative. I necdanotherm&ncuvcrtonrd 

the terminator. It is drifting off the screen 

to our 11 o*clock. We appear to ncedamancuvcr 

tovard the teminator, Frank. 

Thank you. 

Ho, that is apparently the song way, Frank. Ve 

are starting to lose the picture. There you go. 

That is the correct my. 

okay, Hou5ton. How's that for todayt 

That is just fine, Frnnk. That's great. We 

vould like to, at the conclusion here, take 

three spotmeter readings. IOU can do that 
t 

at any time at your convenience. Wcvould just 

A --i-- 

L-- -- 
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like to get sane after-the-fact readings oa the 

earth intensity. 

Roger. Jim has got the spotmeter on nw. 

ThMk you. 

02072755 

02072757 

02072758 

oeq28oo 

02q2808 

02 q 28 24 

02oj282g 

C) CQ q 28 34 

oe 07 28 55 

02 07 33 41 

Cl 02073408 

CDR 

cc 

cm 

cc 

cc 

CDR 

cc 

cc 

Is it centered nov, HoustonI 

riot quit'?, Frank. 

That's good right there. Hold that right then. 

That's pcrfcct. 

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

todsy. 

good shw, Apollo 8. UC appicciatc it. &zc 

you maRana. 

Roger. 

We have Haney down here follouing your trajectory, 

00 all is well. He says you're 10 minutes frcmi 

the moon's sphere of influence. 

okay. oood. 

Houston, Apollo 8. Retuning to the PTC mode. 

Apollo 8, Houston. Understand; returning to ETC. 

Thank you. 

Roger. 

Ycu can tell Jim he is getting pretty hau-handed 

viththatFQl;hc gotaperilune altitudethree- 

tenths of a mile off what ve are predicting down 

here. 

Is that rightt 

. 
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CDR 

cc 

CDR 

CC 

CDR 
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Roger. Apparently, he got 69.7. and the RTC says 

70. 

Are we going to leave it at that, or Bee we going 

to correct it to make it louert 

Ye are talking shout it, Fhnk. 

Ye have got a lumen reading of about betveen 

1 arid 1.25 thousand - 1.25 Kc. 

Roger. Understand; between 1 and 1.25 lC. Thank 

PU* 

Houston, Apollo 8. 

Apollo 8, Houston. 

Roger. If you put your CMMXtoACCEFT,we will 

send you am state vector. 

Touchd. 

Houston, Apollo 8. 

Apollo 8, Houston. 

Hov &es evkyt.hing look, Mike, all our systems 

and eve-ythingi See any switches out of place? 

He& ive . 1'11 take a check aromd here, but it 

is looking good. Just a second. 

We are over in the cabin, Mike, like nix&eye, and 

I wanted to make sure ve didn't hit anything. 

Apollo 8, Houston. Every-thing is looking good 

don here. All switches and systems are CO. 

Thank you. 

Houston, Apollo 8. Hov are you reading on OKtiI DP 

: 
: 

i 

: 
: 
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We are reading you loud and clear, Rak. 

ObY. . We are reading you like that, also., Th8nk 

pou* . 
We we having 8 pl&Iyb8ck of your TV shovs and ere 

all enjoying it down here. It wes better than 

yesterday because it didn't preempt the football 

game. 

Th8nk you. Don't tell me they cut off a football 

game; didn’t they learn from Heidi? 

Hell, you and Heidi 8re running neck snd neck in 

the telephone call depsrtment. 

Houston, Apollo 8. 

Go ahead, Apollo 8. 

Hey, Jerry, how much vater does this - the water 

dispenser in the lover equipment bay, the one 

that puts out hot 8nd cold water - hov much comes 

out of that vith each shot? 

Stand by. I'll take 8 check on that. And, by the 

vsy, velccaue to the moon's sphere. 

The moon's fair? 

The moon's sphere - you're in the influence. 

That's better then being under the influence. 

Hey, JerxyP 

Go ahead, 8. 

My handy IMP had his schematics out of the drop of 

a h8t and informs me that it's 1 ounce per cycle. 
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Apollo 8, look8 like the flying EEXOM 8nd the 

ground Em CBme to 8 de8d heat on that one. 

They did4 

Rqger. We got the same 8nswer 8t the sme time. 

1'11 have Bill put it on the tape recorder and 

send it dom to you. 

ApollO~8, BoIlston. 

Go ahead, Houston. Apollo 8. 

okay, 5. we Want to run 8 little exercise on the 

grouud here to m8ke are that ve're able to dump 

the t8pe 8nd bring the voice portion back to 

Hamton in 8 timely manner. 60 ve plan to dump 

your tape, and ve're going to exercise the pro- 

ceduree au the ground to get it ‘back here and 

t&e a listen to it. We believe that we have 

eomething on the tspe 8lre8dy unless you have 

recorded over it 8fter the last dump. Just to 

m8ke sure, we'd like to have you just s&y 8 few 

uorde, give ua 8 short count or something on the 

t8pe and 8nything else that you might want to put 

on there. And we're going to do this in the next 

5 minutes before ye get 8v8y from Madrid. That'8 

the site ye v8nt to exercise, so we'll go 8he8d 

md do thst, and ve*ll tell you before we make 

the dump. 

Roger. 

--____- -_. I 
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Houston, Houston, this is Apollo 8. her. 

Go ahead, Apollo 8. 

C%g. Ken, ue put 8 few cements on the lest of 

the tape after ve heard from you, and it's being 

rewound now, and pm can have it 88 soon es we 

get it b8ck to the beginning. 

Okay. We'll have to wait. It looks like you 8re 

going out of the attitude to use high g8i.n. We'll 

catch it next time around and then dmp it. 

0-l-Y. I know this vould be better in high bit 
. 

rate, so it will probably t8ke quite 8vhile. 

Alright. 

L I 

‘L --- I 
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Apollo 8, Houston. . 
Co shead, Houston. 

Roger. Do you think you're in a position where 

you could use the high gain? 

I'll give it 8 try. 

OW* 

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

Roger. Tape voice is probable. 

we Ought t0 8lSO get 8 check on it 8t 10~ bit 

rste for D6E voice, Ken. 

Apollo 8, are you saying that everything that's 

on there now is in high bit?. 

That's where w switch was. 

OIFSY. We'll take 8 look at it then. If there 

wasn't anything that was Ireviously recorded 

iu low bit, then we'll come back and maybe take 

a look 8t that, too. 

ok&y. We might get . . . if maybe we can get in 

8 little closer to the moon to put 8s big a 

atrain 011 it 8s we can. 

Apollo 8, Houston. 

Co ahead, Houston. 

Okay. We've completed the dump,.and the tape 

recorder's,back to you. You can we it any way 

you vant. We may vant to dump that thing again, 

and if ve do ve'll go ahead and use the same 

: 
: 

; 
: 
I 
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cc 
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infOrmatiOn UdleSS you have something else that 

you specifically wanted to put on there later. 

Glistening to the voice quality - it sounds real 

good. We're caning up on 8 midcourse 4 and right 

llQv it's - talking about doing it on time, and 

you c8n anticipate the burn in the neighborhood 

of 3 foot per second. We're considering and 

vould 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 L&l slot, so 

that you will have the lGFR vector on board. But 
0 

it looks like it won't have any big effect on the 

burn results, and it might prove interesting. So 

if you think about that one for 8 bit and let us 

know if you have 8ny suggestions or thoughts on 

the Subject. 

Roger. you say it uses the onboerd vectors and 

leaves the MgFR vectors on the I&¶ slot. 

That's affirmed, if that's what you vould like to 

do, right. We considered it, and it looks like 

that vould be 8 reasonable thing. 

Roger. Rank and Jim are asleep now, and I'll 

bring this up to them vhen they wake up. 

ok&y. Real fine. 

Apollo 8, Houston. How about stirring up the 

. 

: 

i i 
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02093056 IMP okay. Stand by. 

02100638 

02 10 06 43 

a? 10 06 45 

cc Apollo 8, Houston. 
I 

IMP 00 ahead, Houston. 

cc Okay, Bill. I guess I want to belay my last 

about using the onboard state vector for MCC 4. 

After looking at it some more on the ground, 

they've got to get going on making the PAD's 

and doing all their canputations, and rather 

than put it oif 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 

. @YS - Jack Schmitt end company in the back 

rocm- looking at what effect your windows have. 

And, basically, it looks like there's two op- 

tions that will make an impact on that BEV 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 

vi11 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 win- 

dowe; if you have anything, we'd like to factor 

it into our thinking and go ahead and firm up 

-..~., - ..- - .II . .._ - I-. il. ..i. -.__ --.....-.....” .-,- ---&“.-“..-“-- i--..-.-~-------- 
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our plans as early as we can. We'd like not to 

put it oii 80 that we have none of these things 

to do after midcourse. YOU kooks can probably 

tell us more about what you can do with those 

windows. go if you have any thoughts, go ahead 

7 
0. 

02 10 08 25 

and sing out with them, and we'll see what we 

can do about factoring that in. ( 
I 

IalP Olray- With reference to the midcourse, I think 

that's generally agreed upon, that we do it like 

we've always been doing it. Now, with respect 

to the tidows, center windows, 'essentially, are 

usable. The two side windows are - mq be all 

right for observation, aad the problem with the 

rendezvous windows is that they're pretty small. 

And I just-thought we'd have to play the window 

-02 10 oq 02 

- game by ear almost. got really sure what capa- 

'bility we're going to have. And we.11 give you _ 

some more thoughts on this later. 

cc okay. How about exercising the idea of rolling 

over and having Jim do his polarization through 

the telescope because if we have to change at- 

titudes we'd like to go ahead ti start think- 

ing about vhat effects that'11 have on such 

things a? antenna orientation and all that. 

\ 02 10 09 24 IMP WY- We’ll, I'll mention it to them when they 
: 

wake up. 

MD OF T&E 
I 
i 

__ 1 . 
. 
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cc 
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cc 

IMP 

cc 

cc 
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Apollo a, Houston. 

Go ahead, Houston. 

Okay. Apollo a, veta like to update your CMC 

clock. This is not the correct &rors 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 FQO sna 

ACCEPT and let us update the clock time. 

stand by. 

olcay- You got FOO aa ACCEPT, 

Roger*. Thank you. 

Apollo 8, Bouston. 

00 ahead, Houston. 

Okay. We're completed with the clock update, 

and the casputer is yours. 

Roger. Going to BLOCK. 

Roger. 

Apollo 8, Houston. 

Go ahead, Rouston. 

How about sn O2 purge? 

okay * 

Thank you. 

There's number 1. 

Roger. 

Apollo 8, Houston. 

Houston. Apollo 8. Go ahead. 
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I okay. YeWa like to update CMC. The order that 

ve'll update vi11 be the U4 state vector, the 

C6M state vector, md then the external DELTA-V 

andtbe REWMMAT. 60 any time you're free with 

it, we can have RIO in ACCEPT; we'll go ahead 

vith it. 

I understand you're going to upaate LE1 state 

vector, C6M state vector, and external DELTA-V 

and the REF8IwAT. 

Affirmstive. And I'll have one, two, three PAD's 

to read to you. 

6tanaby. okay. You've got PO0 in ACCEPT. 

okay, thank you. And just a minute, I'll be 

with you 01 the PAD’s, They'll be three minute 

maneuver PAD's, one of them MCC 4. 

Houston, this is Apollo 8. We're resay to copy 

if you read. 

ow- standby. 

okay- I thought maybe we had lost COMM here ror 

a second. 

HO, I*m'just behind. 

ow- Apollo a, let me just read you midcourse 

correction number 4. 

okay. 

Alright * Midcourse correction number 4: ths 

RCS/G&N 628 88 November Nfa November Alfa 06059 

5430 minus 00012, minus 00011, plus WCU? 031 

. * 
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008 323 Bovember Alfa, plus 00618 00020 011 

00020 1729 65308 Alpha-Centauri, 073, up 

left 34. For the stars, it vi11 be the primary 

Birius, secondary Rigel, l29 155 010. Over. 
I 

Roger. l44.X 4, RCS/G&R 6288 K4, BA 06059 5430, 

minus 00012, minus OOCll, plus 00012 031 008 

323, BA. Are you with me 80 far? 

Keep goi-. 

Plus 00618 Oo&?o 011 00020 1729 653~18 Alpha- 

Centauri, up 073, left 34, primary Sirius, 

secondary Rigel 129 155 010. Over. 

That's correct, Apollo 8. 

And what else have you gott 

Okay. I've got one for pericynthian plus 2, 

md it's a minimum DELTA-V solution. 

Roger.. Ready to copy. 

Okay* That's pericynthian plus 2. RCS/GkR 628 

71 Rovember Alfa, end stand by one. Okay. We'll 

pick up with a pitch trim and yaw trim of not 

applicable; time 07107 2216, minus 00468, plus 

OG254, plus 0016: 173 101 027 Roves&r Alfa plus 

0018;r 00563 515 00563 013169 198 044, down 

044, left 45, plus 1100, minus 02500 12967 

36193 1370153, prisary Sirius, secondary Rigel 

l29 155 010, four jets plus X. This assumes 

execution of midcourse correction mnnber 4 and 

.~ --- --T- 
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uses the same alignment as midcourse correction 

5. over. 

Roger. Pericynthian plus 2, minimma DELTA-V 

RCS/G&B 62871, HAA, RA. 07107 2216, minus 

00468, flus 00254. plus 00l81173 101 027, M, 

plus 00187 00563 515 00563 013169 198 044. 

down 044, left 45, plus 1100, minus 02500 12967 

36198 l370153, primary Sirius, secondary ' 

Rigel, l.29 155 010, four jets plus X, smwmes 

WCC 4 vith s&e alignment. Over. 

That ie correct, Apollo 8. 

Houston, Apollo 8. Confine that boresight star 

md SPA are exactly the ssme number and not 
I 

typographical error.. 

Roger, Apollo 8. They are checking that. Apollo 8, 

the camputer is yours. You can take it back. 

Rogei.. Coingto BLOCK. * 

Thank you. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Houston, this is Apollo 8. Do you copy0 

I do nov loud snd clear. I've got one more 

PAD for you, and the confirmation that those 

boresight star number and the pitch angle are 
I 

I 
correct at 44. I 

Roger. And ye are ready to do our F52 preferred 

alignment at this time. Are you ready1 

. 

-: 

‘- 
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0212OGO2 co Affimative. 

02120014 IAW Obay. We are ready to copy. 

02 12 00 17 cc OkI3y. This is a pericynthian plus 2 for a fast 

return. This will be SPS/G&N 62871, minus 

16.1, phs 129 071 064207, plus 45224, minus 06216, 

minus 18712 001 287351, November Alfa plus 00187 

49336 60349 118 112038 296, earth up 010, right 37, 

Q~UE 1475. plus 06500 13239 369 131060 923; 

primary star Sirius, secondary Rigel 129 155010, 

no nllage, assumes execution of midcourse correc- 

tion h and uses the same alignment. The time 

for MCC 5 for GERU determination - that's Golf 

Echo Rozaeo Uniform - this will be a GFP of 83:02; 

use P3l FE-h, steps 1 through 10 and EC-8 steps 3 

and h. I say again, use P37 Rovember Charlie 4 

steps 1 through 10 and November Charlie steps 3 

and 4; velocity 4OOK for corridor control chart 
. 

36507. Over. 

02l.20428 IMP Houston,Roger. This is Apollo 8. You copy? 

02120432 cc This is Houston. 100 joy. 

02 12 04 40 IHP Roger, Houston. This is Apoflo. Rov you read? 

02 I.2 04 42 cc ohsy. Loud and clear, Bill. 

EXDOPTAPR 

i- 
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IMP 

cc 

ULP 

cc 

IUP 

cc. 

LHP 

cc 

KMP 
. _ 

02 12 09 01 cc 

Okay, Ken. Pericynthian plus 2. fast return 

BPS/WI 62871,minus 18,plue l290710~207, 

@IS 45224. &US 06216, opinua 18712 001 28 603 

49 118 XL2038 296 earth up 010. right 37, plWJ 

1475. @us 06400 1323 936 913 1060 923, @J-Y 

Sirius, secondary Rige; l29 155 010, no ullage, 

amuse MCC b same aUg.ment, XC 5 GERU deter-. 

mination GET 83:02 P3'7 Kc-b 0 throu@ 10 and 

copy !jc-8, 3, and b. Velocity at bOOK 36507. 

Ov6r. 

okay. rrpouo 8. That's correct &th one excep- 

tioa : In the PAD format under longitude ROUR 61, 

that is plus 06500. Over. 

Roger. That'swhatIhave.plus oEi500. 

Okq. Thstts correct, Apollo 6 

And we're ready to copy vbatever else you have. 

Apollo 8, let'r gobackandconfi~onpoutti- 

bum DELTA-V pericynthian plum 2 that the pitch 

column is 101; that's the fifth block down. 

Roger. Pitch. Roger, pitch 101. 

0-a Thank you very such. Ayd the item we have 

left togo i~tbatwe~dlike togetvithyouan 

&wyouwanttohandlethe problemwith windows 

on REV 2. 

Okay: Houston. Rtsnd by on that, please. 

Roger. 
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Houston, this is Apollo 8. We want you to case 

up with a suggekd redline for RCS usage during 

luncrc orbit, also, plesse. 

Roger. That's in work. 

hnd for your information, Houaton, vhen the 81111 

18 shining on window 7, lt'e pretty hazy; wink 

number 1 is s little bit bettv. 

okay. Thank you. 

Houston, this ir Apollo 8. 

Houston, Apollo 8. 

Apollo 8,go ahead. 

Roger. We tried to get this realignment. We 

need - Doyouhave amaneuverto get us scme m 

uiglea so we don% get gimbal lock when we get 

the preferred alignmentt 

Stand by on that. 

Thank you. 

Houston, on our present position, we'll go illtO 

gimbal lock. I figure to try snd get the preferred 

angle. 

Say again, Apollo 8. 

Xn muming through PROGRAM 52, we got a PROGRAM 

&W&f 401 which would indicate that if we coiiticsed, 

we’d drive it into gimbal lock. 

Roger. I understand. 

~pono 8, Houston. This should be an OPTfOFl 1 

like OFTION 3. 

- . 
I . 
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Houston, we're doing m OFTI3N 1 like OPTION 3. 

UC keep getting a 401 ALARM, which says desired 

RCTU yields gimbal lock. 

Roger. Stand by. 

Apollo 8, Eoueton. It appears that you have 

maneuvered around the gimbal locks eyetcm. 

Roger. Roger. 

Okay. Sorry we were late on that answer. 

Th0nk you. 

Houston, Apollo 8. 

Go ahead. 

Uell,we atopped anhventtbm~gh co8ree 8ligD 

of P52 and then we got fine align, and pidk-a- 

pair, pick Capella, but she drove and didn't get 

to 0ny place. I didn't pick Capella, and I can't 

recognize any out there right now. Can I.re-cycle 

here and go back snd pick a pairt 

Thatts affirmative, Apollo 8. 

&nl0ton, Apollo 8. 

00 ahead, Apollo 8. 

My plan is to go back into re-enter PROGRAM 52 - 

well, it did not drive to Capella, and I can't 
. 

recognize it in the scanning telescope. My plan 

is to go back Into recall P52. 

Okay. Stand by one. 

Apollo 8, can you confirm that you zeroed the t- : 

optic0 prior to shrtingt 
j 

. I 

. 

L - .I ..: -- - -~.-. ._“. _ .- .._ _ - ..-._, .----- ,...- )I ._^.. I_. - ..^_ _” . ,,_, .l_, - __ -__ ,( .I. .-.,,. -_ _._l”._“_ 



C) (GossnEr1~ 

02122602 

02122632 s 

02122643 

02l226yJ 

02122651 

02123223 

\ 

c.: 

ml23229 

02123233 

02 12 32 40 

a2123257 

02123312 

a2l233l.3 

02 I.2 51 50 

02 12 51 52 

02 K 51 56 

( 02 12 52 00 i- 

cc 

CMP 

cc 

Q4.P 

CDR 

cc 

CDR 

cc . 

cc 

CDR 

cc 

CDR 

cc 

CDR' 

cc 

.Tapebl . 
Wse4 

Roger. That's affirmative. We zeroed the objects. 

Apollo 8, Houston. You have a00 for a second 

try in P52 with au OP!PIOR 3. 

Obag. I nov have Aldebaran in the scanning tele- 

mope; I might vant to call that one instead of 

Capella. 

w. 

I'll see vhat it canes up with first, though. 

Houston, Apollo 8. We came up with an unacceptable 

difference in our stare; we're going to have to 

recycle. 

Roger: 

If we don't get this midcourse in, vhat mill that 

do to our pericynthiant 

stand by. We'll - 

Apollo 8, Houston. In the event that ve don't get 

this midcourse in, vet11 still go for an LOI, and 

it's been suggested you might try Mirfak which is 

CCTO 10. 

That's the me we're trying now. 

Roger. 

Houston, Apollo 8. 

00 aheed. 

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

Roger. 

--_~ _ I _ 
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Apollo 8, our data is down right icw; eppreciate 

making sure you have tke tape recorder on. 

Roger. I am going to go - I’ll have to go 

cot&fMD RESET. You've got control. 

Houston, Apollo 8. t 

Go ahe& 

Roger. You have some pitch and gav angles for 

0urPTCextraburn. 

Okay, Apollo 8. That's pitch 348, yav 3l5. 

Pitch.348, yav 3lS. 

That's affirmative. Andwouldyougivew an&her 

heckonyour countdountimet 

xt'e 518 17 16 15 14. 

Thank you. 

Houston, I will give you a mark in 4 tiutes. 

Alright. Thank you. 

3. 2, 1 - 

MARK. 
. 

Four minutes. 

Apollo 8, Houston. How about switching the 

BIOMH, switch over to the left. 

Roger. 3, 2, 1 - 

MARK. 

&itched. 

Houston, Apollo 8. 

00 ahead. 
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02 u 01 08 

02 13 01 30 

CMP Roger. Rurnontime,augles nominal, burn time 

about 12 seconds, 0.2 feet per second after the 

DELTA-VC, 0 in VOX. We have traueferred the re- 

rulte of the burn over to the left slot VRRR 66. 

cc Roger. And got a couple of items that I would 

like to clean up. We will get you an RCS budget. 

Ye% got cme redline now; we are trying to get 

some firmer numbers for you, and we will have 

those in a little bit. Right now your FTC 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 RRV 2 flight plan idea; and sometime at 

your convenience, ve would like to take a reeding 

of the PRD for the commander and CMP and then 

have you svap them. We are trying to isolate 

the - vhat the possible reason is for the dis- 

crepancies or the disparity in the two readings. 

02130229 cm' Roger. 

02 13 02 58 cm And we are maneuvering to the FTC attitude, Houston. 

02 13 03 01 cc Roger. 

02 13 05 17 cc Apollo 8, Houston. Could you give us the sign 

02 13 05 40 

of that Z residual? 

cm Stand by, Houston. Alright, Houston. Looks 

like we didn't record just the Z. We recorded 

DRhTA VC, which is minus 0.2. 
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Okay. Understand. 

DRLTA-V was 0.1, but we didn’t get the sign. 

Roger. Understand that was DELTA-VC vas minus 

0.2. I copied DELTA-VR; ZULU Is 0.2, Is that 

incorrect? 

Roger. It was 0.1, but we didn't get the sign. 

04. Thank you. 

We can get it. We have It on the tape, Ecuston, 

whenever mu want to dump it. 

Roger. Thsnk you. 

It'll be about the last 5 minutes worth. 

Roger. 

Okay, Houston, for the PRD's: CDR is 0.07, Cl@ 

is 0.64, w is 0.80. Rote that the CMP'e hasn't 

changed since ws started and the commanderls 

hasn't changed much. We have swapped PRD's; 

camander has IMP, CMP has c omanderls, aa w 

has tSfP*s PRD. Over. 

04. Thank you. 

Houston, Apollo 8. 

00 shead. 

Roger. Crew status report as follows: water, 

the c ommander has about 50 clicks so far today; 

WP 43; and the IMP is 44. Ue*ve eaten two meals 

80 far today. Day 3 meal A and B; consumed most 

of it except for the hard hard bite, &ch no one 

-- - 
+ . 1 
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care8 for. Pudding was outstanding. We're at 

a gain of pericynthian nov of plus 63 miles. 

Ccaaaander and CXP have had a rest period just 

before the nidcourae 4 of about 2 hours. 

Roger. 

iowton, Apollo 8. 

Go ahead. 

Ue're at a gain of about 20 500 miles from the 

POOD rt 61:14. Hovdoesthe.ttagreevithvhat 4 

m figure? 

Apollo8,Houston. Looks like you're on the 

aecoadwy loop. We would like to runthatfw 

8boutSmlnutea. 

Roger. We’re doing the ECS redundant ccmponeXlt 

check. 

Roger. We'll follow. 

Getting any data now Houston? Guess pu are. 

04. See you stopped q tape then. I've been 

nmning for about 3 extra minutea here to record 

the check. 

Ruger. We have data now. Thatwasateniporary 

loss. 

What's the mattert Was it chow time down theret 

Roger. DidnYknovyou could smell it that far 

away* 

‘ - - __- 
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Give me a call when you're satisfied vith the 

secondary loop; it's stabilized out here pretty 
i 

veil. 

Uilco, and you might tell Jim that our RTCC is 

about 4 miles off; we had 20 496. 

Pine. 

Ue just put compressor 2 on ac 2. 

Houston, Apollo 8. Doyou Showbattery Bae 

voltage dropped some fraa the postcharge valuet 

Over. 

Apollo 8, Houston. Confirm that battery B is a 

little bit lower, and this is attributed to the 
a 

parasitic loads that are on there. 

Okay. I just didn't see the mme kind of drop 

for A. so if you plink it’s okay, it’s f&is. 

That.'e affirm. You don't bave the same parasitic 

loads onthat;B is actually drawingsome. 

Okay. I guess that's the radiators, huht 

Apollo 8, Houston. We've seen enough of the 

secondary evaporator. We uould like for you to 

nitabout2minutesbetveedtbetimeyougoto 

RESET and the time you turn the pump off. 

I agree; good iaeo. And we plan to leave the 

water control'in AUTO. 

Roger. 
. 

Apollo 8, Houston. 
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Go ahead, Houston. Apollo 8. 

Okq. Lookingoverthe -ourred~~ldantcQQP(ILLbnt 

check, it l ppearr n have not yet checked& 

integrity of the mecota~ loop rudi8tor8; urd 

if you haven't done that, some time we wuld l%ke 

to open up the recondnry rediatore but not flaw 

throu& them and just measure the uxumulator 

pra8SUl-O. 

Stand by. 

Rouston, we don't rrhow that in our we-LOX cheek, --. 

ktt ve're tillingto go abeadsaddo itifym 

vent to. 
Roger. We just noticed thst it im't then, 

uul,yea,va wouldliketo. Youunderf~tmdt~t 

ve are nut proposing that you flow, but ~04 

n check ior o~y pressure decay. 

Boger. uaittu11 getsytluEty sseistarlthm 

to helo p9. . . 

okq, IaIston. We're aoiqtoblowthe @'mm, 

I mau, open the secondaq IUD for 30 8eecoada 0W0 

Roger. 

Looks pretty good. 

suredoes. 

O&q. They%e closed now. 

obq. Thsnhyou. Looks good. 

Roger. 10 meteoroid8 yet. 
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a?l33846 cc Apollo 8, Howton. You teke your tape recorder 

tostop,andue~llresetitthen andgive it back 

toyou. / 
02 13 39 00 CDR RqSer* Xt'a mtopped. ' 

02l339cn cc Thank you. I 
EmoFTAPR ./ ’ 
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cc Apollo a, Eoustoa. 

IMe Go ahead. 

cc 04. We still need to tslk about the RET 2 

attitudes ve're going to use here to ynrk 

around the fact that you hsva a fogged center 

uindow. Uheaever that's convenient, ve*d like 

to go over what your thoughts are on the sub- 

jectsove canmake sureve cangetour flight 

plan squared away. 

IafP liy thoughts are to mske to do with the best 

with whst we have. We are not interested in 

changing a lot of things right now. 

cc 04. Ttie one proposal that souads like it 

hi%8 some advantage to it: if ve let Jim do 

his evaluation through the telescope, you do 

werybhing exactly the same except you tura 

sad roll over 180 degrees so that your head's 

up, aad let Jim do his tracking through the 

telescope sad you'll still be a yaw right when 
. 

you go to pick up your TV sad that type of 

thing. It looks like that probably will cover 

-rythW. We can do that or we csa just go 

es is sad just have to let some of that track- 

ing evaluation go by. Another alternate would 

be to have Jim look out the right-band renden- 

vow window, sad you may have to change your 

I-- 
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attitude imorder to get the same picture 

there al80. 

I think we'll trj to do that, but I don't - 

thir ir one of the things that we'll vork out 

vhen we get .&here. 

0-0 The reason ve were looking into it in 

the flight plan is, if you do want to try 

rolling over and relying heads up or something 

of that nature, we can help Bill get a little 

mre out of his photography by giving him 

mome nev film eettirqr3 and that type of thing. 

Ue'll have eanething like that availab1e; in 

case you do fly heads up, why, ve'll have some 

uumbers,we can call up for film settings. 

Thank you. 

Houston, Apollo 8. 

00 ahead. 

Roger. We are going to have to dump mne 

urine here shortly. Will this bother your 

tracking? 

Apollo 8, we're checking on that vith the 

trackingpeople now. 

Houston, just give us the time when we can 

&art on it, and we'll hold off until you 

8ay so. 

, > I 



Gof3mr1)- 

02135821 

02135832 

02135337 

02 13 59 Y 

02 13 59 42 : c- j -.’ 02 13 59 45 

02 14 04 06 

02 14 04 11 

02 14 04 15 

02 14 04 20 

02 14 04 23 

02 14 04 25 

02 14 04 30 

cc 

. 

CDR 

cc 

CDR 

cc 

CDR 

cc 

cc 

UP 

cc 

m 

cc 

IMP 

CC 

IMP 

/ I 
I 

: 

: 

i._.i 

Tape 42 
paSe3 

0k-w. Add you can anticipate a haudover between 

rtatione here on the hour, aud you might get a 

slight glitch as we go through. I'll give you a 
,. 

call vhen we get back. 

Thank you, Ken. Uhat station are we going to be 

going to, Ken4 

0ka;y. We'll be going to Honeysuckle. 

Thallk you. 

Apollo 8, Houeton. You're cleared for a dump at 

this time, and I understand this is the last gas 

rtation for a long time.. 

You mean you don't want us to dump aft&- this 

for a while? 

That'r affirm. Due to the tracking aB you ap- 

proach the LOI, they vould like to minimize any 

of these type of perturbations. 

Apollo 8, Houston through Honeysuckle. 

Roger. Houston through Honeysuckle. We read 

you loud and clear. 

Okay. Good morning. 

Good morning. 

Thought you went to eleep. 

You got over to Australia pretty fast. 

Roger. Did that gas station call wake you up? 

Man, I've been all eyeballs and elbows here 
3 

for the last several hours. 
. 



. 

_- 

0 

(SOSSRErl) 

02 14 04 57 

02 14 05 04 

02 14 05 21 

02 14 05 25 

02 14 06 97 

02140612 

~2 14 06 35 

02 14 06 37 

02 14 07 04 

02 14 07 06 

02 14 08 n 

02 14 08 43 

c 

\ 
! 

CC 

IMP 

IMP 

cc 

cm 

cc 

CMP 

cc 

CMP 

cc 

. 

CMP 

cc 

, 

. 

Tape 42 
Page 4 

I'll bet. If you've Sot nothing else to do,.1 do 

have two charts in your I131 table that I need 

to give you mQpe update numbers on. 

Standby. 

We'll get our LO1 tables man on the line here. 

Roumton. Stand by. 

Roger. 

Okay; Houston, CMP here. I understand you have 

some updates for me. 

Yes, sir; I've got a couple O? charts in your 

chart book under LOI, and I have some numbers 

to fill in, one of them beins the chart of MI 

DELTA-V magnitude vermum abort DRLTA-V. 

Okmy. Stand by, and I'll get it out. 

Roger. 

Okay, I have the chart out. Go ahead. 

Alright. Rode 1, 5 hours, roll 1.38,+&h 

7.89, yav 357.37; Rode 1. 15 minutes, roll 

180.73, pitch 29.46, yaw 1.65. over. 

Roger. The new attit-udes for the Mode 1, 

S hour Mode 15 minute are as fol&Jwm: roll 

1.38. pitch 7.89. yav'357.37; Mode 1, 15 min- 

ute, roll 180.73, pitch 29.46, yav 1.65. 

Okmy. That is correct. Row I also have to give 

you a couple of points to plot on that curve. 

The present curve you have drawn is based on 

a 6O+mile perigee or perilune, and you right 

I 

1 
i- -- 
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nw have a 62-mile pericynthiaa; and the reason 

that your target is for 62 miles is to pass over 

the landing mite, so 1 have five sets of coordi- 

nates. for you to copy. 

Is this to go on the same chart f,o redrav the 

curve?. 

That is affirmative. 

Okay. Go ahead. 
. 

OW* We'll go in on the LO1 DELTA-V xnftgnitude 

1600, abort DELTA-V 2450, two-four-five-zero. 

Okay. LO1 DRLTA-V magnitude 1600, abort DELTA-V 

2450. &and by just one. I have it; continue. 

ohay. The next one is the MI DELTA-V 2000, 

abort DELTA-V 3130. . 

Roger. I've got that plotted. 

2400 LO1 DELTA-V, abort DELTA-V 3880, tbree- 

eight-eight-zero. 

I've got it plotted. 

2800 LOI, abort DELTA-V 4700. over. 

Roger. I have that one plotted, too. 

Alright. The last one is WI DRLTA-V 2990, 

abort DELTA-V 5114. That im almost directly 

into the end of the present curve, 5114. 

Say again the LO1 DELTA-V magnitude, please. 

Okay. LO1 DELTA-V 2990. 

L- 
. ._----. . ._^I ._I. _.l_.XI._ . .- .,.-.....” 
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Roger. 2990. Okmy. I have it plotted. 

Alright. And on the next one, you should have 

a chart (number lo), and ve have three numbers 

to go in there for a Mode 3 gimbal angle. 

Roger. Go ahead with the Rode 3 gimbal angles. 

Roll 180.87, pitch 42.31, yaw 1.65. 

Mode 3 gimbal angles are am follows: roll 180.87, 

pitch 42.31, yaw 1.65. 

Roger. That is correct. 

Could you please send up a French curve for 

met 

Roger. 

Send up a couple. 

The only one I have is about 6 foot. 

Houston, could you give um some gimbal angles 

to point at the moon7 I never have seen it 

the whole trip, and I'm wondering which way 

it i8 irOlIl US nOIf. 

Roger. 180. 

Houston, Apollo 8. Radio check. 

Roger. Loud and clear. 

Roger. 

We are getting ready to give you a rundown on 

JOIll- B~Bt~S. We're going over all the final 

steps, and we will tell you what we see in 

-- ._ * i I 

f  
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the way o? trajectory and systems information. 

And once again, Dr. Joe Kerviu has brought over 

all the latest news, and ve can read that up 

to you a little bit at a time $f you don't go 

to sleep. 

What's he going to do, read out of the AMA -. __ --_ 
Journal? 

-A 
Roger. 

Go ahead. Heareallears. 

Okay. Here is one: the previously scheduled 

72-hour cease fire by the Viet Gong vent into 

effect today, 17 hours before the allied truce 
* 

vaa to begin. 

You lost us on the numbers there. What was 

that againt 

The gist of it vee that the PC vent into a 

cease fire earlier than the truce that we had 

planned on, as a Christmas holiday type. 

Roger. Good. 

Houston, how do you read? Apollo 8. 

Loud and clear. Sorry to have stopped on you 

there. We are going over the summary of the' 

systems data. 

Okay. 

Apollo 8, Housfon. 

Go ahead, Houston. Apollo 8. 

. 
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obay. I have a rundown on your systems here, 
. 

GRC status. Rverybhing looks real -- 

Just a minute. 

Go ahead. 

I want to wait until the U4P gets on the head 

met, Houston. 

Roger. 

Okay, Houston, go ahead. EECOM's on the line. 

Okay. We'll just atart vith ECCOM busineas, 

then I'll give you a summary of your batteries; 

battery A, ve calculate 38.3 amp-hours. bat- 

tery B - 

Stand by a second, Ken. 

Let me get my chart out. 

Roger. 

Go ahead now. 

okay. Battery A 38.3, battery B 36.9, bat- 

tery C, 38.5. That's looking pretty good. 

It looks like ue got all the things back in 

that we took out, and we're running right 

along prediction. We would like to get a 

battery C voltage Iran you if you can just 

reach over there and switch it. 

Roger. Thirty-seven volts, on battery C. 

Roger. Thirty-seven volts, Okay. The pre- 

dicted cry0 quantities at SLP: on oxygen 

. 

^ 

, _- 
__;_ :. 
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fanb 1 170, oxygen tank 2 170, Wrogen 1 9.5, 

02 14 35 14 

02 14 35 17 

and hydrogen 2 10.0. You essentially have 

mingle cryo tank capabilities all the way at 

full parer now. 

CDR Pine. 

cc The secondary coolant loop really looked 

good. hooks like you had a nice tight radia- 

tar aud everything else on there was working 

right along the performance curves~ Your 

main oxygen regulators both filled at 104 psi 

during our check. hooking at the lunar orbit. 
. 

expect to be doing a water boil of about 

1 pound per hour, aud this is just an approxi- 

mation; there's quite a variety of estimates 

as to vhat the vater boiling requirements may 

be. tight go anywhere from boiling lots to 

not boiliug at all. The next water dump will 

be coming up after TEI, so you don't have to 

worry about auy of that until you get through. 

Communications predicti- are looking good, 

. possibly a little bit better than what we had 

hoped for, and looks like we're going to get 

high bit rate on OMnI's vith our 21%fOOt 

dish at Goldstone. This will be working for 

us on the first couple of rev's, and then 

‘, ,’ we'll be switching sights, so we'll go back : G 

-.__ ____ -- --- 
‘ 

1 



bossasrl) , . 
0 

02143704 IMP 

02l437n cc 

. 

'G214382Y CC 

Tape 42 
Page 10 

to using OMlVI's for high bit. The voice quality 

onDSEie good. Your fuel cells have been run- 

ning above nominal for the entire flight, and 

they really look nice and stable, There's been 

some destratification - 

. . . on normal voice, doesn't itt 

ow. Looks like may not be able to hack the 

sonnal voice. On the cryo tanks, we've had 

quite a bit of destratification, particularly 

in the oxygen, and you notice this during the 

ias cycles and DELTA-V's, so we're going to be 

sure and we'll remind you again to stir up the 

oxygen prior to LCI.' CMC is running along like 

clockwork. G&C tells us that the RCS quantities 

are looking good. You're using the same amount 

as predicted for your P!l!C and for your align- 

ment . What we have in the way of 9 redline: 

we're going to tell you that you can use 

30 percent per quad in lunar orbit. Now this 

is quite a bit of Fuel to play with, and you 

CSrl take 30 percent and substract that froza 

vhat you have to completicn of LOI, and that 

till be a good number. 

On the SF'S, the oxidizer and fuel feed line 

tmretures are 75 end hdlding steady. The 

i / I=- 
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rervice module RCS quad package temps are 

cycling and holding between 120 and 140, and 

looks like we're getting good normal heater 

operations. We plan to have you in a 60-mile 

circular orbit after MI 2. And we should 

have some PAD's for you on the I.01 burn et 

about 67 hours. 

Roger. We got all that. 

okay. We’re still going through the tracking, 

and as you know, we're goirg to hold down on 

the water dmps and 50 forth during the last 

couple of hours in and out, sort of aid the 

tracking procedures. Everythingls running 

along the line normally now. Do you have any 

other specific questions? We are looking for 

a~ angle on the moon. I guess that about sum- 

marizes the system. Everything looks GO right 

nou. 

Okay, Ken. Thank you. We just completed 

day 3 meal C, end now exe going to break up and 

each take a rest period before LOI. 

Okay, real fine. Everybody wanted to ask 

if you wouldn't try and get some sack time 

here before we go in. It's going to be a big 
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Apollo 8, Houston. 

00 ahead. 

Finally found out where the moon is, and your 

present Pl!C attitude - if you happen to look 

out the right window as you go by- roll at- 

titude of 320, it should be there. 

Thsnk you. 

Houston, Apollo 8. 

00 ahead. 

Roger. Bill would like to ask the doctor 

for permission to take a Seconal. 

Okay. Standby. 

Houston, this is Apollo 8. Did you call? We 

lost track fir a minute. 

Okay, Apollo 8. You're cleared to go ahead 

vith that pill. Take - Surgeon recommends a 

small one. 

Small one. Roger. 

Apollo 8, Houston. If you csn', ue'd like to 

have you stir up the oxygen cryo. 

Okay, I'll do that right now. Just a moment, 

just the oxygen? 

Ckay . We want to get both the oxygen and 

hydrogen. 

‘- 
-- 

.“... _. _ 
i _.__. x I .-.---ii-- I_,__ _LI,_ I,, 
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Just the orygen, theni 

02 15 10 30 cc %o, sir; both the oxygen and the hydrogen. 

02 15 10 33 CDR okay. Start, starti- xiht the hydrogen. 

02 15 16 36 cc Thank you. 

EtiDOFTAPE 
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Okay. Houston, Apollo 8. We've cycled t&rough 

all of the cry0 fana. 

okay. Thank you. 

Bateton,ApoLlo 8. How do you read? 
I 

Loudmdclear,Apollo 8. 

okay. Thank you. 

Roger. We had a momentary loss there. 

Rou Is the tracking? 

Looking great. 

Rou's the tracking data look, Kent 

Leaking 6-t. 

Ebger. 

Hamton. Apollo 8 with a radio check. 

Apollo 8, Houston. Loud and clear. 

Oood evening, Jerry. 

Bawdy. Tbe Black Watch is watching. 

Row do you read on this - hou do you read on 

thi~4 antenna? I 

Loud and clear on that one, Bill. 

lhat's great. Roger. 
. 

. 

. 
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02 16 51 43 

02 16 51 48 

Houston, Apollo 8. Do you read on 0MNI 34 

Apollo 8, Houston. Reading you loud with some 

background noise. 

Roger. You are loud snd clear. 

Apollo 8, Houston. COMM check. 

02 16 51 57 

02 17 24 01 

02 17 24 07 Roger, Eouston. This is Apollo 8. Loud and 

clear. Row me? 

02 17 24 L1 

02 17 54 24 

Roger. Loud and clear,Jim. 

Apollo 8, Houston with a preliminary LOI 1 

PAD. Over. 

02 17 54 49 

02 17 55 57 

Apollo 8, Houston. Over. 

TMS is 8. Go ahead, Houston. 
8 

Apollo 8, Houston. This is apreliminaryI.OI 

1PAD. Over. 

02 17 55 59 

0 
02 17 56 08 

02 17 56 10 

02 17 57 06 

02 17 57 10 

Roger. Standby one. 

Roger. Standing by. 

Houston, Apollo 8. Ready to copy. 

Apollo 8, this is Houston. Roger. ILlI 1 

SPS/G&N : ,62844, minus 161, plus 129 06908 

1841. COPY? 

8 is copying. 

Roger, 8. Minus 29837, plus 02390, pl~e 00994 

ooo zoo 0501693, plus 00600 29949 402 29782. 

-EN 

02 17 57 52 

02 17 57 55 

02 1-f 58 02 . 8 is copying. 
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cc 
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cc 

CMP 

cc 

CMP 

CC 

cm 
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Roger, 8. 01068g260 Persei zeta, do-a 048, 

left 05. The remainder is not applicable. 

Sirius, Rigel, set ok stars for GDG align, 

129 155 010, negative ullage. We'll pass the 

horizon window data later. Over. 

Roger. Preliminary MI 1 PAD as follows: SPS/ 

G&I; 62844, minus 161, plus 129. Are you 

copying? 

Foger . copying. 

069 08 1841, minus 29837. plus 02390, plus 

oogg4 ooo 200 005 01693, plus 00600 29949 402 

29782 01 0689 260, Persei zeta, down 048, left 

OS. The remainder not applicable. Sirius, 

Rigel, 129 155 010. Ro ullage. We'll pass up 

the remainder up later. 

Roger, Jim. One question - we talked about 

a P40 gimbal check. Would you like to do that 

during this maneuver to LGI 1 attitude, or 

uould you rather hold that off until a little 

closer to MI? Over. 

Let me check on that. Wait one, Houston. 

Roger. standing by. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. We could make this gimbal check as a 1. 
. 

maneuver to the Lo1 attitude. 
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0218 02 53 cc Roger. 

02 18 03 00 CMP I understand that you'll load us up with the 

LO1 1PAD andve'll runthroughP40 as far as 

the gimbal check. 

02 18 03 08 

0218 03 25 

02 18 18 42 

cc Roger. That's what we heard you vere going 

, todoonit. Are you going to run both the 

I manual gimbals as well as the automatic? Over. 

CbP Rager. 

cc: Apollo 8, Houston. E-Landing by to monitor 

P52. Over. 

02 18 18 51 cm Roger. 
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Houston, hov do yw read? Apollo 8.. ” 

Apollo 8, this is Houston. Loud and clear. 

OgaY, Jerry. At 67, we are going over to the 

LO1 1 attitude, do a sextant star check, and 

then ve vi11 have tb go back to P!YC. I vant to 

know if you vant us to go back to the same atti- 

tudes we are at nov? 

Apollo 8, Houston. ThRt is affirmative, Frank. 

We exe getting ready to 85. you to do an erasable 

drmrp, VERB 47. We are ginnb 4 up to <et ready for 

it nov, and ve vill call you as soon as we are 

ready to copy. 

Understand. VRRB 47 vhen you call. 

Begative; VERB 74. 

Ok=. vEm 74. 

Apollo 8, this is Houston. We are setting up 

for the dwnp nav. It vi11 take about 3 minutes 

and 20 seconds once ve start the dump. Over. 

Understand. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. Can you point out the position of this 

Zeta Persei to us a little better? We don't 

have it marked on our charts. We have got 

Kirfak, and ve knov Algal, but vhich one is 

Zeta Persei? 

---- . 
I 
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cc Roger, Rauk. Persei Zeta is just about exactly 

betveen Aldebaran and Kirfak. 

Apollo 8, this is Houston. He are ready for 

your CM! erasable dump. Key VERB 74 ENTER. 

Over. 

Roger. 

vEFfB74ErmER. 

Did you get it? 

Houston, Apollo 8. Are you getting the dump? 

Apollo 8, this is Houston. Indications are that 

ve are getting it; ve are checking. You vi11 

have to leave the computer alone for 3 minutes 

and 20 seconds. Over. 

Roger. Ve are. 

cc 

CDR 

cc 

CDR 

cc 

cc 

CDR 

Apollo 8, Houston. We are getting your dump 

low bit rate through Honeysuckle. 

Roger. 

Apollo 8, Houston. Persei Zeta is a third magni- . 

tude star same as Enif. Over. 

Same magnitude as Enif. 

Roger. Houston, Apollo 8. P52 complete. 

Apollo 8, Houston. Roger. Copy. 

Affimative. 

. 

Jerry, vhen are you going to send us the TEI 1 

and the rest of that block data? 

- . --i-- 
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Apollo 8, Houston. PC plus 2 does not‘need an 

update. We'll have your TRI 1 and 2 in about 

10 minutes. Over. 

Roger. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Apollo 8, Houston. The dump is complete; you 

can have your computer back. The reason for 

the dump was to investigate further the P52 

anomaly you had about 4 hours ago. We vi11 try 

to have some words for you in about 20 or 

30 minutes. Over. 

You tic-2 when it wouldn't come up with the 

proper star? 

Affirmative. 

Okay. 

ti . 

During the flight, I noticed that the AUTO optics 

vouldn't drive to the star pick-a-pair selected. 

Rxample, it picked Alpheratz at one time, vouldn't 

drive there, drove to a spot that had no sty*; 

and I vent back and reselected the pro&i-.-z and 

csme back, and it worked okay. 

We are going to go ahead and start our maneuver 

to MI 1 attitude. 

Roger. Standing by to monitor. 

Houston, Apollo 8. 

Houston. Go ahead. 

-- .- 
I 



. . 

o(coss=l) 
02 18 55 II 

02 18 55 26 

02 18 55 37 

02 18 55 54 

02 18 55 56 

02 18 55 57 

C) 02 M 18 18 55 56 01 59 

02 18 56 36 

02 18 56 17 

02 18 56 22 

02 18 57 39 

02'18 57 45 

02 18 57 4P 

112 18 58 04 

M 18 58 41 

CC 

cc 

CMP 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

CC 

CDR 

cc 

CDDR 

Tape 45 
Page 4 

Roger, Jim. Copy. 

Jim;is this anomaly you are talking about - was 

that 4 hours ago when we did the RRFSMMAT align? 

This happened, I think, yesterday. When we - we 

were doing a regular REF'SMUT alignment. Alpheratz 

was the first star selected, and it clidr't drive to 

Alpheratz; and I ran and reselected the program 

crgafn, and it worked okay. 

Okay, Jim. Thank you. 

Jerry, this is Apollo 8. 

Go ahead. 

Apollo 8 here, Jerry. 

Go ahead, Frank. 

Our PAD here is - Roger. Our PAD here hasu't 

been correct. I understand the gimbai angles for 

Lo1 1 are roll 0, pitch 200, and yaw 5. Is that 

correct? 

Affirmative, Prank. That is correct. 

Thsnk you. 

Apollo 8, Houston with a map update. Over. 

Okay. Stand by a minute. 

Roger. 

Go ahead. 

Apollo 8, this is C?-2ston. Map update REV 1, 

slash 2: a5804 690505 693141. 701448. cppy? 

COPY. -- 

.- 
. I __ - ..._” .._. - ._ _” _..._ 
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705636 710059 711042 713940 722317. COPY? 

COPY. 

Roger. Remarks: Charlie Poppa 1, 711457, 

Charlie Poppa 2, 712832, Charlie Poppa 3, 714726, 

Bravo 1, 720942. Over. 

Roger. Standby. I'll get the antenna. 

tip update as follows, Houston: 685804 690505 

693141 701448 705636 710059 7UO42 713940 722317; 

.Charlie Poppa 1, 711457, Charlie Poppa 2, 712832, 

Charlie Poppa 3, 714726, Bravo 1, 720942. 

Apollo 8, this is Houston. Readback is correct: 

Apollo 8, Houston. Try to lock up an OMhI for 

US. OVei*. 

Roger. 

How do you read now, Houston? 

Apollo 8, Houston. Reading you loud and clear. 

Ho TM. 

Understand. Ho TM. 

Apollo 8, Houston. 

GO ahead, Houston. Apollo 8. 

Roger, Prank. How far are you from your gimbal 

drive check? Over. 

We-re just maneuvering to the attitude nou. 

Roger, Prank. Can you lock up the high gain at 
I 
I 

that attitude? We have a teiemetry problem. Over. 1 

We'll try to. I don't know if we can or not; hav? 

to va:t until. ve get there. 
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Roger. Standing by. 
/ 

Houston, this is Apollo 8. We cannot get the 

high gain at the burn attitude. 

Roger, Prank. Thanks anyway. 

Apollo 8, this is Houston. We have a handover 

from Honeysuckle to Gusm in about two minutes. 

Thank you. 

Apollo 8, Houston. 

Apollo 8, Houston. . 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. 

Houston, Apollo 8. 

Apollo 8, Houston. Loud and clear. How me? 

Bouston, Apollo 8. 

Apollo 8, this is Houston. Loud and clear. 

How me5 Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Go -ahead, Houston. Apollo 8 here. 

Apollo 8, this is Houston. I have TEI.1 ma 

TEI 2 PAD'S. We still have no telemetry; expect 

to get it soon. Over. 

Roger. You think it's a ground problem? 

Roger. It's a ground problem; ve just got it. 

back. 

- I 
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CDR 

cc 

Houston, Apollo 8. Oo ahead with your data. 

Apollo 8, this is Houston with au LO1 1 PAD. 

Over. 

CDR Roger. Understand. LO1 1. 

cc That is affirmative, Lo1 1, SPS/OMI: 62844 1, 

correction, minus 161, plus 129 069 08 1952, 

minus 29840, plus 02390, plus 01053. Copy? 

cc Apollo 8, Houston. Over. 

CDR Roger. We broke lock; did not get the DELTA-Vy. 

cc Apollo 8, Houston. Roger. Beginning with 

DELTA-Vy: minus 29840, plus 02390, plus 01053 

ooo zoo 005 01693, @us 00600 29954 402 29788. 

COPY? 

CDR Roger. 

cc Roger. 01 0688 259, Persei Zeta, down 048, 

left 05. The remainder not applicable. Sirius, 

Rigel, 129 155 010; negative ullage. Horizon 

tindow, ignition icinus 2 minutes, 40 degrees 

unlit, ignition 27 degrees unlit. Over. 

CDR Roger. LOIl, SPS/CXN: 62844 minus 161, plus 

1.29 069 08 1952, minus 29840, plus 02390, plus 

01053 ooo 200 005 01693, plus 00600 29954 402 

29788 01 0688 259, Persei Beta, aom 048, left 05; 

Sirius, Rigel, 129 355 010: no ullage, horizon 

2 minutes 40 degrees mlit, igniticn 27 degrees 

unlit. 

I 

* I 
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Apollo 8, Houston. Readback is correct. Ready 

to copy TEI 1. Over. 

Roger, Houston. 

Apollo 8, this is Houstcn. Are you waiting for 

us before you start your gimbal check? Over. 

We can start the gimbals check right here. 

Roger. You want to copy while you’re doing it 

or stana by on TEI l? 

Stand by for a minute. 

Roger. standing by. 

Apollo 8, this is Houston. Shifting command back 

to Honeysuckle. Over. 

Roger. 

Apollo 8, Houston. How did that gimbal drive 

check go? 

It vent fine. 

Roger, Frank. We're ready with the TEI 1 and 2 

maneuver PAD's. We've also got two state vectors . 

ma a target load to uplink ma ima if you'll 

configure for it. Over. 

Roger. .We're trying to get the high gain now. 

We're maneuvering to FTC attitude. 

Roger. 

Go ahead with you? TT PAD's. 

Apollo 8, this is Houston. TZS 1, SPS/G&N: kc:, 

correction, 46728, minus 053, plus 121 07iL 25 0473, 

plus 37746, minus 03299, plus 00824. Copy? 
. 

. - 
. I 
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We're copying. 

Roger. 179 346 357, not applicable, plus 00176 

3’i’goo 336 37705 42 1279 309. copy? 

Copying. 

Roger. HA, HA, NA, plus 1350, minus 16500 

l3G50 36389 1221 045; Sirius, Rigel, 129 155 

010, ullage two-jet, 20 seconds jet Bravo Delta, 

horizon window X-axis on horizon at ignition 

minus 3 minutes; assumes IQ1 1. Over. 

Houston, Apollo 8. TRI 1 as follows: SPS/G&N: 

Roger. Copy. 

plus 37746, minus 03299, ~1~s 03844 179 346 357, 

46728, minus 053, plus 121 071 25 0473. copy? 

not applicable, plus 00176 37900 336 37705 42 

I.279 309, not applicable three times, plus 1350, 

minus 16500 13050 36389 1221045; Sirius, Rigel, 

X?g 155 010, ullsge two jets, 20 seconds, 

quads B and D, horizon window X-axis on horizon 

at TIG minus 3, assumes I01 1. 

Apollo 8, Houston. Roger. Correct. 

Standing by for TEI 2, if you have it. 

Apollo 8, Houston. Will be ready with the TEI 2 . 

in about 1 minute. 

Roger. 

A~110 8, Houston with a TEI 2 zcaneuver PAD. 

Roger. Ready to copy. 
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Roger. TEI 2 SPS/GIH: 46728, minus 053, plus 

121. Copy? 

Roger. Copy. 

Roger. 073 21 3024, plus 28466, minus 00350, 

plus 02406 180 022 002, not applicable, plus 

00188. Copy? 

Roger. Copy. 

Roger. 28570 250 28401 42 0641 296, not apple- _ 

cable three times, plus 0920, minus 16500 12953 

36175 146 32 16. copy? 

COPY. Looks like you left out a digit . . . 

Apollo 8, Houston. Request yc~ switch your CEU, 

It's getting pretty garbled now. 

Roger. stana by. 

Houston, this is Apollo 8. I copied. I question 

the latitude and the range to go. It appears that 

You gave me one too few digits in both cases- 

Roger. I repeat, latitude plus 0920, minus 165~30 

12953 36175 146 32 16. copy? 

I copied. 

Roger. Your GDC align is no change, ullage IX 

change, horizon on the minus 2-degree line at 

ignition minus 3 minutes, assumes LO1 1. Over- 

- 

Roger. TEI 2 maneuver PAD, SPS/G&N: 46728. tizxs 

353, plus 121 073 21 3024 plus 28466 minus C1352. 

I aid not get the 502406 for a DELTA-VZ. l?Z 2222 0.X?, 
I 
/ 
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not applicable, plus 00188 28570 250 28401 42 

0641 296, not applicable three times, plus 0920 

minus 16500 12953 36175 1463216. Bo change in 
* 

the GDC align stars, no change in ullage, a rise 

on the minus P-degree line at TIG minus 3, assumes 

I&x 1. 

Apollo 8, this is Houston. Roger. Correct. I 

repeat DELTA-Vz plus 02406. Over. 

Roger. plus 02406. 

Roger. 

Apollo 8, Houston. If you can go 00 and ACCEPT, 

we'll start the RAV loads. 

Roger. 

Go ahead. 

Apollo 8, Houston. The CM vector is in; working 

on the LM now. Over. 

Roger. 

Apollo 8, Houston. We'd like a cryo fan cycle 

when you can. Over. 

Roger. We're startir?g that now. 

Roger. 

Apollo 8, Houston. The LM vector is loaded. 

Target load going in now. 

Roger. 

A~UO 8, Rouston. 

Go ahead, Houston. 
I 
1 

i 

-11 
1 I 
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cc 
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cc 

cc 
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Apollo 8, Houston. The update is complete. You 

can have the computer, TIM to BLOCK. Be advised 

the erasable dump checks out okay. 

Roger. Thank you. We have the computer; we're 

in BLOCK. 

Roger- 

Apollo 8, this is Houston. We'd like to make at 

this time a do&-voice backup COMM check. Set 

the S-band AUX tape to DOWN-VOICE BACKUP, TIM 

inputs PCM, LOW. Over. 

Roger, Houston. And we'd like to have a check 

of our DSE on low bit rate for voicing. I 
L 

R&er. Understand you want the DSE check on 

low bit rate for voice. 

That's affirmative, and we'll give it about 

10 minutes now or about 5 minutes, then you can 

check it out. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

As a matter of interest, we have as yet to see 

the moon. 

Roger. 

Apollo 8, Houston. What else are you seeing? 

Ilothtng. It's like being oc the insi& of a 

e&marine. 

1 : 
I 
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Roger. 

Houston, we just did a PROGRAM 21, and we show 

a pericynthian of plus 74.9 miles on the state 

vector you just uploaded. 

Roger. Plus 74.9. 

Roger. 

Apollo 8, this is Houston. Reading your down- 

voice backup loud and clear. Request you keep 

those switches where they are for the remainder 

of the pass. Over. 

Roger. And we're rewin&ng the tape recorder for 

a dump for a DSE voice check. 

Roger, 8. 

It's revoumi; are you ready to dump? 

We'd like to go to S-band AUX tape briefly so you 

can dump the tape vhile we're on the high gain. 

We've only got about 30 seconds worth. 

Apollo 8, Houston. Roger. We'll do that from 

the ground. Over. 

Roger. I'll switch configuration - - 

. 
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Apollo 8, Houston. Roger. We'll do that from 

the ground. Over. 

Roger. Switch configuration is down-voice 

backup and stop. You got it. 

Roger. We will dump it. 

You won't need to dump more than a minute's 

worth. 

Roger. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. 

Roger. This is Apollo 8. 

Roger. That pericynthian you read out is for 

ignition. We read that as 75 miles; your true 

pericynthian is 64 miles at 69:10:35. Over. 

Roger. 

Apollo 8, this is Houston uith an addition to 

your !fEI 1 maneuver PAD. Over. 

Stand by a minute. 

Go ahead. 

Roger. Under remarks, add the following: 

"requires minus MA procedure". Over. 

Requires minus MA procedure. 

Affirmative, 8. 

Apollo 8, this is Houston. At 68:04, you are 
c 

GO for LCI. 
- 

Okay. Apollo 8 is CO. 
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Apollo 8, Houston. You are riding the best one 

M can find kr0ma. 

Say again. 

You are riding the best bird we can find. "Over. 

Thank you. 

Roger. It's a g00a one. 

The cryo's have been stirred, Houston. 

Roger, Bill. 

Apollo 8, Houston. Xe just saw sn MC&W light. 

We just tested the caution and warning. 

Roger. 

That's keeping alert. - 

Roger.' Clint there is getting white. 

Apollo 8, Houston. We're 42 minutes from LOS, 

and we caught another caution and warning light. 

It -cps the high-gain antenna going out of limits. 

Roger. 

Apollo 8, Houston. Voice quality on the DSE dump 

is -373-y good. The DSE is yours. Over. 

Mighty fine. 

Apollo 8, Houston. COMM check. 

Read you loud and clear, Houston. 

Roger. 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Co. 

Roger. We are ready to activate the primary 

vater boiler. 

--- - ---__. - * 1 
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Roger. Copy. 

We got a Co? 

Roger. 00. 

Okay. Steam pressure going to AUTO; H2 flow 

going to AUTO. 

Apollo 8, Houston. We are on low bit rate. 

We won't see your steam pressure; your RAD OUT 
. 

is 33. Over. 

Roger. We're below the boiling limit, and steam 

pressure is steady at-0.15. 

Roger.- 

Apollo 8, this is Houston. We have got our 
Cz 

lunar map up ana ready to go. 

Roger. 

- 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Go. 

Roger. We're shcwing a fuel pressure of 1.67, 

in AUX of 163. Wondering, do you think there's 

a possibility of us having a transient caution 

warning trip on fuel KJX pressure at the begin- 

ning of the burn that would correct itself nomi- 

nally as we had a chance to pressurize? Over. 

Roger. Understand; will check. Stand by. 

Roger. 

Apollo 8, Houston. 

Go ahead. 

._ . , 

.  , I  - - .  . I  - .  ___ .  -_” 
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Apollo 8, this is Houston. We've been reading 

fuel 173, AUX 167, holding steady for a long I 

period of time. We expect no caution and warning 

trip. Over. 

Roger. Understand. 

Apollo 8, Houston. Rine minutes 30 seconds from 

r&s. 

Roger. Understand. 

Apollo 8, Houston. 

Go ahead. 

Roger. In about 10 seconds, we'll have you 

19 minutes from ignition. Five, .four, thre:, 

two, .one - 

MARK. 

Apollo 8, Houston. Five minutes MS, all sys- 

tems GO. Over. 

Thank you. Houst.or~, Apollo 8. 

Roger, Frank. The custard is in the oven at . ." ___. .-.- .--~ --. _ 

350. Over. 
-_ ~~ -- 

Bo ccmrprendo. 

Roger. 

Apollo 8, Houston. %o minutes until LOS. 

Roger. 

Apollo 8, Houston. One minute to MS. All 

systems Go. 

Roger. Going tJ &DlAND RESET, tape recorder 
: 

FORWARD low bit rate. 
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Roger. Safe journey, guys. 

Thanks a lot, troops. 
\ , 

We'll see you on the other side. -2 , r ,/ 
z 

Apollo 8, 10 seconds to go. You're GO all the 
v 
-Y- -. 
Roger. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Go ahead, Eouston. This is Apollo 8. Rum 

cmplete. ti orbit 160.9 by 60.5; 169-l by 60.5. 

Apollo 8, this is Houston. Roger. 169.1 by 60.5. 

Good to hear your voice.. 

-. 
I - 

I - - 
- . 
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Apollo 8, this is Houston. Verify your evapo- 

rator water control in AUTOMATIC. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

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

Over. 

Roger, Houston. We read you loua ana clear. 

How do yo-u read us? 

Apollo 8, this is Houston. Reading you loud 

aa clear now. ha verify your evaporator water 

control panel switch to the AUTO position. Over. 

Roger. I am sure it is in AUTO. 0 

Roger. 

Burn status report as follows: burn on time, 

bum time 4 minutes 6-112 seconds, VGx minus 1.4, 

attitude is nominal, no trim, VGy was zero, VGZ 

was plus 0.2, DELTA-VC was minus 20.2, orbit 

169.1 by 60.5. 

Apollo 8, Houston. Roger. The burn on time, ~,;-;rr 
7, I 'U 

_ 

burn time of 4 06.5, VGX is minus 1.4. 
Ir-A >,I' 

.- b 

Apollo 8, Houston. Verify your MAR water control 

on panel 382 is AUTO. Your RVAP OLT tciii-,e&ure ' 

is high. Over. 

Roger. Standing by. 

Houston, Apollo 8. Roger. Primary RVAP is AUTO, 

H2 flow AUTO. Do you recommend activating the 

secondary water boiler? 

_ I 



. 

c.rss “” l) 
02 21 38 51 

02 21 39 10 

02 21 39 22 

02 21 39 36 

02 21 39 54 

02 21 39 56 

02 21 40 40 

02 21 40 49 

02 21 h0 52 

02 21 4115 

02 21 41 21 

02 21 41 26 

02 21 41 53 

02 21 42 02 

02 21 42 08 

c'j 02 21 42 lo 

02 21 42 41 

Tape 47 
Page 2 

cc Roger. Copy. Stand by. 
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. 
Apollo 8, this is Houston. Reverify manual valve 

m panel 382, wtiporator water control Al7TOMATIC. 

Over, 
Lb 4 

Roger. Verified. /pF- 

Apollo 8, this'is Houston.. Recommend you acti- 
i"" &K~ 

vate your secondary water evaporator. 
~fl/? 

d.-.- ,o 

Secondary EVAP coming on line. 

Roger. 

Apollo a, Houston. Turn off your DSE, and ue 

will go to high bit rate. Over. 

Roger. 

Apollo 8, this is Houston. And I will continue 

my readback of the burn status report. Copied 

VGx zero, VGy zero, VGZ 1.2, DELTA-V Charlie 

minus 20.2. Over. 

Stand by; he's getting the chart out again. 

DELTA-VGz vas 0.2. 

Roger. Understand; 0.2 on VGZ. 

Houston, this is Apollo 8. We are on malfunc- 

tion 1 of 6, going through step 1 to step 2. 

Over. 

Apollo a, Houston. Roger. COPY. 

Correction. That is to step 4. 

Roger. Copy; to step 4. 

Now to step 13. 
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Houston. Roger. 

Looks like the boiler dried out somewhere along 

the line. 

Roger, Bill. 

Houston, this is Apoli, 8. I would like to con- 

firm #at burn status report. VGx was minus 1.4, 

VGy 0. VGZ 0.2, minus 0.2 that is. DELTA-Vc was 

minus 20.2 - 

Apollo a, -- 

- apogee 169.1, perigee 60.5. 
Apollo 8, this is Houston. Roger. I will read 

back again.. The burn was on time,.4 minutes and 

6-l/2 seconds, VGx minus 1.4, trim nominal, VGY 

zero, VGz minus 0.2, DELTA-V Charl-ie minus 20.2. 

Over. : 

That's Roger. 

Roger. And we copy your apogee =a perigee. 

Steam pressure is coming up. 

Roger, Bill. 

Step 15. 

Roger. Concur. 

Very good. 

EVAP TEMP's coming d0wr1. 

:/Apollo 8, Houston. Roger. 'We concuf. 
d:- 
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Okay. Houston, keep a good eye on it. 

Roger. We're watching. 

okay. Nice job on the malfunction procedures. 

Roger, Bill. Thanks. 

You, too. 

Give us a call when you think we ought to stop 

the secondary boiler, Houston. 

Apollo 8, Houston. Wilco. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. For information, we're passing over just 

to the side of the crater Langrenus at this time 

going into the Sea of Fertility. 

Apollo 8, Houston. Roger. 

i 
i?:: ' ,' 

of detail. !Che Sea of Fertility doesn't stand 

Apollo 8, Houston. What does the ole moon look ,--. ---- .._ --_ ---. ____--,-_ __ 
-. 

like from 60 miles? Over. 
------- '---I- -- 

Okay, Houston. The moon is essentially gray, 

no color; looks like plaster of Paris or sort 

of a grayish deep sand. We can see quite a bit ,__c - - - 

Tape 47 
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out as well here as it does back on earth. 

There's not as much contrast between that and 

the surrounding craters. The craters are all 

rounded off. There': quite a few of them; some 

of them are newer. Many of them look like - 

especially the round ones -.look like hits by 

: 
: i : 

i 
. : -. 
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meteorites or projectiles of some sort. Langrenus 

is quite a huge crater; it's got a central cone to 

it. The walls of the crater are terraced, about 

six or seven different terraces on the way down. 

Roger. Understand. 

And coming up now, the Sea of Fertility are the 

old friends Messier and Pickering that I looked 

about so much on earth. 

Roger. 

And I can see the rays coming out of blaze Picker- -.- 

a. We're coming up now near our P-l initial site 

which I'm going to try and see. Be advised the 

round window, the hatch window, is completely iced 

over ; we can't use it; Bill and I are sharing the 

rendezvous vina0w. 

Apollo 8, Houston. Roger. Got any more informa- 

tion on those rays? Over. 

Roger. The rays gut-of Pickering are quite faint 

tram here; there are two different groups going 

to the left. They don't appear to have any depth 

to them at all, just rays coming out. 

Roger. 

Tnef look like just changes in the color of the 

mare. 

Bill, if you can tear yourself away from that win- 
.) - 

dew, we'd like you to turn off the secondary evap- 
/- 

orator. Over. 
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02 21 54 16 L&P Roger. Going OFF. 

02 21 54 45 cc Apollo 8, this is Houston. You can leave that 

secondary pump on for just a few minutes. Over. 

a@ Stand by. 

LMe Roger. 

CMF Okay. Over to my right are the menees Mountains 

coming up, and we're just about over Messier and 

Pickering right now. Our first initial point is 

easily seen from our altitude. We're getting quite 

02 21 54 53 

02 21 54 54 

02 21 55 28 

02 21 56 33 JAMF 

02 21 57 41 

” , 
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02 21 57 56 

ct4P 

cc 

a bit of contrast as we appear - as we approach the 

terminator. The view appears to be good, no reflec- 

tion of the sun back to our eyes; it appears that 

visibility at this particular spot is excellent. . 

It's very easy to pick out OLI first initial point; 

and over this mountain chain, we can see the sec- 

ond initial point, he Triangular Mountain. 

And velre coming upon the craters Col$&bo and ,.:,;A:; 

Gutenberg. Very good detail vissble.. We c 
, -7 :;- -fL-d?+r 

, 

see the long parallel faults ur Grsn.ons, and ylcy “' 

run through the Mare material right into the high- 

land material. 

We're directly over our first initial point now 

for P-l. It's almost impossible to miss, very easy 

to pick out, andwe ~. look right over into the 

second initial point. 

Roger, Jim. 
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I can see very clearly the five crater star 

formation which WC had on our 3.unar chart -- 

Roger. 

- And ri&t now, I'm trying to pick out visu- 

ally P-l. 

Roger, Jim. Bill, you can turn off the secondary 

EVAP pp now. 

Houston, this is Apollo 8. 

Apollo 8, Houston. Go. 

Roger. How about giving us a system status, 

please? 

Roger. 

Okay. I've got P-l in sight now, Houston. 

Roger, Jim. 

It's very easy to spot. You can see the entire 

rims of the craters from here with, of course, 

the white crescent on the far side where the sun 

is shining on it. The shadows are quite lengthy 

nav. Maskelyne B (Marsh of Sleep) 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 F'yrenees, and it's - I can't see 

anything in earthshine at this present time. Bill 

says that he can see things out the side window 

when he's 'not looking down on the sunshine on the 
,\I : _ 

moon. 

I  
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Apollo 8, this is Houston. All systems are GO. 

We're evaluating the strip charts on your SPS 

burn, and we'll give you a Radout on that 

shortly. Over. 

Roger. Thank you. It seemed smooth. .Do you 

need.high bit rate sny more? 

Roger. We'd like high bit rate. We have dumped 

your IXTE, and we'd like to stick with high bit 
- 

rate for a while. 

Roger. 

Well, we're just about over Maskelyne B (Marsh 

Of Sleep) now, and our target is just directly 

belowus. 

Apollo 8, this is Houston. If you want the re- 

corder now, it's yours. 

Roger. Thank you. 

Apollo 8, Houston. MSFN tracking is comparing 

very well with your onboard NAV. 

Roger. 

Houston, for your infoormation, we lost radio 
P-------- 

contact at the exact second you predicted. 
--.-_ IL- \ 

Ifoger. We concur. 

Are you sure you didn't turn off the transmitters 

at that time? 

Honest Injun, we didn't. 

, 1 
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While these other gws are looking at tie moon, 

-1 want to make sure we have a good SPS. How abou:G; 

. giving me that report when you can? 
is&"- 

Surewill,Frank. +fy 
-7 ,' 'L i , / &-' 

We want a Go for every REV please; otherwise, 
?% 

ve'll burn in TEI 1 at your direction. 

Roger. I unaerstana. 

Apollo 8, this is Houston. Are you eating? 

Say again. 

Apollo 8, this is Houston. Are you eating dinner? 

Begative . We’ll have breakfast in a little while 

here. 

Roger. 

Apollo 8, this is Houston. When you go into 

the dark in about 7 or 8 minutes, I have some 

vords for you on the filters for the wide-angle 

lens, for your TV camera. Over. 

We are in the dark now. r 

Roger. Let me know when you are ?eady to copy. 

Apollo 8, Houston. Any words on earthshine? 

Over. 

Earthshine is about as expected, Houston. Hot 

as much detail, d course, as in the sunlight, 

but you can see the large craters quite distinctly, 

and you can see the'albedo contacts quite dis- 

tinctly. And, also, the - there's a gcod three- 

dimensional view of the rims of the larger craters. 

1 
- 
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cc Roger, Bill. . 

IMP I think our high-speed film will be able to 

pick some of this stuff up quite well. 

cc Roger. 

Lm Go ahead with your information on the filter, 

cc 

Bouston. 

Apollo 8, Houston. Roger. We recommend you 

use a wide-angle lens on this particular TV run. 

You can use a telephoto lens vith the same setup 

0 
02 22 13 38 

02 22 l.3 40 

02 22 14 04 

02 22 14 05 

02 22 14 28 

LMP 

cc 

as yesterday's TV show. However, we recommend 

a wide-angle lens. Step number 1, tape the single 

red filter to the red filter on the red/blue 

filter holder; do it so that the filter slide still 

functions. Over. 

00 ahead. 

Roger. Step number 2, attach the filter holder 

to the lens with the tape on the top and bottom; 

do this with the slide forward. Over. 

CDR Go ahead. 

cc 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 

for your final transc.lssion. her. 

cl?R We got you. 

cc Okay, Frank. 
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%u.ston, Apollo 8. Standing by to record TRI 1 

anaTE i. 

Apollo 8, this is Houston. Your TEI 1 and TEI 2 

PAD's you received last pass are still good. 

Using these PAD's, your next midcourse will be 

less than 20 feet per second. Over. 

Roger. Understand. 

Apollo 8, Houston. We have all the SPS experts 

looking at your data now. The preliminary look 

iS very good, and ve will give you some final 

vords later. 

Roger. We could feel the chug when we threw 

in BARK B, not a chug, but we could feel addi- 

tional thrust. 

EQger. Copy. 

Houston, be advised on ttis red/blue filter 

technique on the TV. You cannot slide the two 

filters out of the way with them taped onto the 

TV camera; so I suggest we do red, blue, and then 

take them off. 

Roger. We concur, but make sure the little red 

filter is taped over the big one. Over. 

Alright, you don't want the red fil - you want the 

blue by itself. Is that correct? 

That's affirmative, Bill. 

Bill, we'd like you to use the double‘red filter 

for the first transmission. Over. 

-. 

_.-.-.-- 
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RoV=. It worked. 

Apollo 8, Houston. 

00 ahead, Houston. Apollo 8. 

Apollo 8, this is Houston. If you should decide 

that you want to roll heads up on RTW 2, one 

thing to remember, be sure you ysw 45 degrees 

right in order to maintain your high-gain antenna 

coM4. over. 

We will not do that; we're going to stick with 

<the flight plan, a-,d make the best we can here. 
- 

Roger, Frank. 

As usual, in the real world, the flight plan 

looks a lot fuller than It did in Florida. 
-. 

Roger. Understand. 

Ap-dlo 8, Houston. We need an O2 purge now. 

Roger. And we're standing by for a map update. 

Roger. 

Houston, Apollo .8. Just for your information, 

after we completed P52, I acquired the earth in 

the sextant. Quite a sight from here. 

Roger. Bet it is. 

Row are the systems experts on the SPS coming, 

Jerry? 

They are still working, Frank; another 5 or 10 

minutes. 

Roger. 
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Apollo 8, Houston. Your SPS data looks real good. 

It is just a matter of getting it all in from the 

site and getting it lookea at. 

!nmnk you. 

So far, everything looks copacetic. 

Apollo 8, Houston. We would like to take about 

5 minutes of high bit rate. Over. 

Roger. Five minutes of high bit rate coming on. 

Roger. 

You've got it. 

Apollo 8, Houston with a map update. 

Stand by one. 

Go ahead with the map update. 

Roger, Frank. Map up&de: REV l/2, no change; the 

REX 2/3 follows: 73 04 57, 73 09 37, 73 19 01, 73 

48 53, 74 24 23; remarks: Bravo 1 74 16 24. Over. 

Roger. Copy. 

Roger. We show you 23 minutes to LOS. 

Roger. Are you going to sump the tape? 

Apollo 8, this is Houston. You are GO for REV 2; 

all systems are GO. SPS evaluation is still unaer- 

way and looking good. Over. 

unaerstana; G3 for RFX 2. !Chsnk you. 

Roger, Apollo 8. We're still using the tape 

recorder. We will dump it in a little bit.' 

Apollo 8, this is Houston. The recorder is 

yours. You csn, go to low bit rate. 

_I-. - -- -~ -- * . 
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Thank you. 

Apollo 8, Houston. RequesC PICMKD switch center. 

Three, two, one - 

Roger. Mark. 

Apollo 8, Houston. Put your TEmr mPwr 

switch to LOW. Over. 

Roger. GO in LOW. 

Houston, Apollo 8. We're in the process of 

preparing meal 4, clsy - correction: day 4, meal A. 

Roger, Frank. 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Go. 

Are you going to be able to dump that tape prior 

to Los? 

Roger. Bill, they say'they have already dumped 

the tape, and it's almost totally clean. 

What does that mean? 

'Ihat means you have get about 2 minutes of low 

bit rate on there, but the rest is clean. Over. 

The higb bit rate of the burn wasn't on there? 

Negative. We've already aumpea and got that. 

Okay. Let me know when you're going to dump it 

next time, Jerry. I I--derstand we are GO now 

on the LSE. Have you got any voice off of it? 

That's affirmative. We did. 

Okay. Thank you. 
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Apollo 8, Ho-uston. The voice quality on your tape 

- @st fair-to-middling; we were able to monitor 

your burn and hear most of that pretty well. 

Roger. Did you get a report of the photography 

accomplished, or is that on the tape at present? 

Eegative. We haven't heard that. 

Okay. We will put it on the tape now. 

Roger- 

Apollo 8, Houston. You are 4 minutes ana 40 sec- 

onds away f3om LOS. I would like a reconfirmation 

cn your S-band AUX switch in the DOWN-VOI(rE BACKUP 

position. Over. 

Hegative; it is in the BORNAL voice. We will 

go WWN-VOICE BACKUP. 

Roger. Request you leave it there forever. 

Over. 

Roger. In DOWN7VOICE BACKUP now. 

Apollo 8, this is Houston. All systems are GO. 

You're sfill GO for REV 2. Over. 

Thank you. ; 
'c 

Apollo 8, Rouston. 

Go ahead, Houston. A~0110 8. 

Roger. One minute to LOS. 

Thank you. 

Apollo 8, Houston. Ten seconds to LOS. All 

systems are GO. 

.G ,- 

_ I 
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BEGINLuRARRm2 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Houston, this is Apollo 8 with the TV going. 

over. 

Apollo 8, this is Houston. Reading you loud 

and clear. We see your !IV. It is a little 

bit - little bit cleaver. 

Roger. The moon is very bright and not too 

distinct in this area. I vill give you a shot 

of the horizon. 

Roger.' 

Row's that look? Is it on the top or your 

picture? 

Apollo 8, this is Houston. It's a good pic- 

ture - the horizon - we can't see manyterrain 

features as yet. 

Roger. 

Apollo 8, Houston. We are beginning to pick 

up a Sew craters very dimly; the vhole thing 

is pretty bright. 

Roger. There is not much definition up here 

either out out on the horizon. We are nou 

approaching the craters See and Bassett. 

Roger. 

I'll shift to the rendezvous window. 

. 

. 

t 
c- 
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Roger, Bill.. 

Apollo 8, Houston. We want to take the DSE. 

Roger. You've got it. 

Roger. Looks like we've got a real good pic- 

turenow. 

Okay. That's the crater Brand. 

Roger. 
I 

Sorry we missed Cam. ;;u""b' 

Me, too. 

Apollo 8, this is Houston. We are going to 

need a cryo fan cycle sometime during this pass. 

Roger. Can ve wait till sunset? 
1 

$ 
w L-J 

Roger. We can wait. is- 

okay. I think ve are coming up on- 

right mu. 

There's a very new bright impact crater; should 

be in the field of view now. 

Roger, Bill. 

You see itin the upp& part of your screen. 

: Say, Bill, how would you describe the color of 

the moon from here? 

The color of the moon looks like a very whitish 

prints in it. 

Some of these craters look like pickaxes strik- 

ing concrete leaving a lot of fine haze dust. 
I 

! 

.-- 
-. I 

_ 
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There's some interesting features out on the 

- 

other window. Let me switch vindows on you now. 

Roger, Bill. 

You should see the horizon now in the top of 

your picture. 

Roger. We have the horizon, Bill. 

Apollo 8, Houston. 

I believe these are the craters now Bassett 

and See. 

Roger, Bill. If you have the polarizing 

filter handy, try flipping it in front, would 

youi 
Roger. 

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 

fromthem. 

Roger, Jim. 

Roger. We see the filter going over it. 

Apollo 8, this is Houston. Looks like we have 

to much light. The polarizing filter doesn't 

help much. Go ahead and remove it again. 

Roger. It's removed. 

Looks like ue just got -- 

Roger. We're just passing over the crater 

Rorman, and there's Anders out there; Love11 

. 

is right south of it. 

- ~ I 
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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. 

Roger. 

Also, we're fogging up the window here, Houston,' 

amo,ng other problems. 

Roger, Bill. 

that one. 

Okay. 

The other window is better than 

Much better picture, Bill; much better. 

Alrtght. 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. 

Roger. 

It's a big and sprawly one; it's got those 

two impact craters, one to the rignt and one 

to the left. 

Roger, Bill. 

How's your picture? 

Still about the same, Bill. It's - the terrain's 

pretty bright. We are not getting much defi- 

nition at all; definition on this side is much 

much better. 

Okay. I think - Okay. We are 1 caving the 

fl. 
, ” 

I 
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uindov; that gives you an idea how bad our 

tindow is. 

Roger. This picture now is much better; I 02 23 48 34 cc 
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okay. We are coming up on the crater Collins. 

Roger. What crater is that just going off. 
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l!hat*s some small impact crater. 

Roger. 

We will call it John Aaron's. 

If he'll keep looking atihe system anyway. 

He just quit looking. 

Jerry, another ID feature: these small impact 

craters have dark spots in the center where it 

appears that they burieh in it and hit some 

new material down belov and scattered a lot 

t ^\ 
. 02 23 49 04 

of fine white dust around them. 

Roger. Understand, Jim. 02 23 49 32 

-02 23 49 39 Apollo 8. This is Houston. Looks like we 

could see Collins now. 

02 a 4g 48 

02 23 49 52 

Roger. There $5 Collins for you. 

A&.Collins is right on the edge of Smythe's 

Sea which ve are about to pass over. 

.RogW. 

Apollo 8. This is - 

Wk are now going across the Smythe Sea. Go 

02 23 49 57 
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02 23 50 26 :1; : _. 
ahead. 
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Roger. We just saw a Stellenword go by. 

Roger. He was really in ahurry. 

Roger. Picture is much improved now; getting 

better all the time. 

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 -- 

Roger. 

- landing site area. 

Roger, Bill. 

How is that crater in - right in the middle 

look now? 

Roger. That's a very good one; that must be 

O'Heal. 
C- 
Roger. 

Roger, Bill. We see O'Heal real well, also 

the smaller crater off to the side of it. 

That's Dennis. 
k 

Roger. 

Houston, this is Apollo 8. We are going to 

terminate our program for thiopass and get on 

vith the preparations for MI 2, if you say 

we are 00. 

Apollo 8, this is Houston. Roger. 

Okay. Signing off until ninth rev. Apollo 8. 

i .- .-.- -_--.-- ..^.._ _I -..,..., _.." --= 0 . - I .-., . . -_ __-"~l--.~.l^^l _-" .-_- ‘__ ._.., &. 
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Apollo 8, Houston. Roger. 

Apollo 8, Houston. Thank you for the look. 

Roger. . 
Apollo 8, this is Houston. You have the DSE. 

- 
Thank you, Houston. 

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 last one 

we listened to,was pretty much unintelligible. 
w 

Over. 

Roger. As soon as we get squared away, we will 

give yciu a real quick real time summary. 

Roger. 

And, Rouston, you might let us know, can we 

do the red/blue filter exercise with both these 

filters - red filters on? Over. 

standby. 

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

Negative. 

Apollo 8, this is Houston with an LO1 2 man- 

euver PAD. Ready to copy? 

stand by. . 

Houston. Standing by. 

okay, Houston. Go ahead. 

- : - - - - - - - -  ~- __- 

f  I  
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cc Apollo 8, this is Houston. LO1 2, SPS/G&N: 

464a, minus 053, plus 141 07335 0570 minus 

01350, plus all zeros, plus all zeros. Copy? 
- _ 

LMP Roger. 

cc Roger. oco 175 358 00607, plus 00606, 01350 

Cog 01265 02 3112 197. Copy? 

LMP Roger. 

cc Roger. Taurus, Aida; I repeat, Taurus Aida. 
. 

Up 162, left Cl, the remainder not applicable. 

GDC align Sirius, Rigel129, 155, 010, negative 

ullage,.horizon window ignition minus 3 27 de- 

grees, horizon left. At ignition, 18 degrees, 

horizon left; before readback, configure for 

receiving any update. Over. 

CDR Roger. Under& and. Configure for receiving 

an update. 

Okay. We're in PO0 and ACCEPT. Go ahead. 

Roger. I'm ready for your readback. 

LO1 2, SPS/GLN: 46427, minus 053, plus 141 

cc 

073 35 0570, minus 01350, plus 0000, plus 

oooo coo 175 358 00607, plus 006~6 01350 009 

01265 02 3112 197; Taurus, Aids, up 16.2, left 

0.1, fixed read not applicable; Sirius, Rigel 

129 155 010, no ullage, ignition minus 3 27 de- 

grees, ignition 18 degrees. 

Apollo 8, Houston. Roger. Readback is correct. 

I 
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Apollo 8, this is Houston. Your map update 

for REV 213, no change. Over. 

Understand. No change, REV 213. 

Roger, Prank. You can expect GO/NO-CC for 

the next rev at 20 minutes before LOS. Over. 

Roger. 

Apollo 8, this is Houston. We'll try to make 

that call 20 midates before every LOS. Over. 

Fine. 

Apollo 8, Houston. We have the CSM vector in 

starting on the LV. Over. . 

Thankyou. 

Houston, this is Apollo 8. 

Apollo 8, Houston. Go. 

Roger. Just an interesting feature: on my 

center window which has ice on it&t is now 

beginning to melt. I'm beginning to see 

through it. 

Roger. That's g00a news. 

And again we're directly over our favorites, 
. 

Messier and Pickering. 

The view at this altitude, Houston, is tr;- 

mendous. There is no trouble picking out- 

features that we learned on the map. 

Roger. Jim, that's good news. What do you 
: 

think of the.lighting situation as far as tine 

range of lighting for good visibility? 

i I . . 
. 
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cc 
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The range from here is outstanding. I wish 

ve had the TV still going because the brown 

area now is darker. We have just passed over 

the Sea of Fertility, and the mare is darker. 

- The mountain range has got more contrast, has 

more contrast because of the sun angle. Bill's 

got the 16 mm going for us. 

Roger. . x 

There is a crater Taruntius, I believe, over 

there. 

when we are not getting ready for a burn. 

Roger, Jim. 

I can see the old second bishop right now, 

Mount Marilyn. 

Roger. 

Houston, at these sun angles, everything is 

quite distinct; shadows are good; the ground 

doesn't have any sunlight returned. It appears 

very good visibility at these sun angles. 

Roger. 

As a matter of fact, Bill just mentioned that 

the visibility seems to be excellent just about 

up to the terminator. It's something which I 

didn’t expect. I thought there would be a 

little bit more gradual shift to darkness, but 

it's very sharp and distinct. 

L- -- 
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Roger, Jim. 

OP course, ve are in a very high phase angle 

nav. 

Apollo 8, Houston. Al.1 of your updates are 

in; the computer is yours. Over. 

Thank you. 

The update block. 

Roger. Break. Apollo 8, Houston. Your 'IX1 2 

PAD is good; stand by to copy your TEI 3. Over. 

Ready for TEI 3. 

Roger. TEI 3. SPS/G&N 46427, minus 053, plus 

141 07531 2995, plus 28960, minus 00456, plus 

00720. COPY? 

Roger. 

Roger. ,180 021 002, not applicable, plus 00188 

28g72 251 28793 40 2769 396. copy? 

Roger. 

Roger. 033 0000, left 17, plus 0883, minus 

16500 12955 36185 146 3507; Sirius, Rigel 129, 

155 010,.ullage tvo jets, 20 seconds, quads 

Bravo and Delta. Horizon on the 24egree line 

at ignition minus 3 minutes, assumes no MI 2. 

over. 

Roger. SPS/G&N - this is for TEI 3 - 46427, 

minus 053, plus 141 07531 2995, plus 28960, 

minus 00456, PIUS 00720 180 021 002, HA, plus 

-- - 

. 
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00~88 28972 251 28-m 40 2769 396 033 0000, . 

leit 17, plus 00883, minus 16500 12955 36185 

146 3507; Sirius, Rigel 129, 155, 01, two jet, 

20 seconds, B and D, horizon 2 degrees at 

-ignition minus 3 minutes, assumes no LO1 2. 

Apollo 8, Houston. Readback is correct. 

Apollo 8, this is Houston with a TEI 3 - with 

anLoI2. over. 

Go ahead. 

Roger. TRI 3: SPS/GkN 45810, minus 053, plus 

141 07'52l 2846, plus 30128, minus 00540, plus 

olgu. 180 olg 001. copy? 

Roger. Go ahead. 

Roger. !!ct applicable, plus 00188 30193 255 

30008 40 2742 396 033, down 021, left 18. 

copr? 

Roger. 

Roger. PUS 0888, I&US 16500 12gyi 36185 146 

34 50 GDC, align no change, ullage no change, 

horizon 1 degree at ignition minus three. 

Assumes LO1 2. Over. 

Go ahead - or Houston, this is Apollo 8. 

TEI3vithLOI2. SPS/G&N 45810, minus 053, 

plus 141 07521 2846, plus 30128, minus 00540, 

plus olgu 180 olg oh, NA plus 00183 30193 

255 30008 40 2742 396 033, down 021, left 18, 

plus 0888, minus 16500 12955 36185 146 3450; 

- - -i- 
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no change, no change 1 degree in the rise of 

ignition minus three, assumes Lo1 2. 

Apollo 8, Houston. Roger. I made one mistake; 

horizon windou is minus 1 degree. Over. 

Minus 1 degree. 

Roger. Readback is correct. 

Apollo 8, this is Houston. YOU are GO across 

the board for LO1 2. Would like to take the 

DSEforadump. Over. 

Roger. You got it. I understand we are GO 

for MI 2. 

That's affirmative. 

Before you take the DSE for a dump, let me 
\ 

give you a q@ck - let me give you a quick 

rundown on the DSE before you dump it, if you 

will. 

Roger. Standing by. 

,.oger . 

Okay, Houston. You've got the tape. 

Apollo a) Houston. Roger. 

Apollo 8, Houston. Would you believe that 

Taurus, Aida is Pleaides? Over. 

Thank you. 

Have you got that tape dumped. Houston? 

We're about to lose the high gainer. 

Apollo-8, Houston. We're aumping now - looks 
Q:_ 

like ue'll be 5 or 10 more minutes. 

-. I 
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-Y. Try to get it dumped, and I'll play it, 

rewind it if necessary - 

Roger. Copy. 

We are about to lose it, Houston. Hov far 

are you on the tape dump? 

Apollo 8, this is Houston. It looks like ve 

have lost it. They weren't quite done. We are 

standing by for a countdown to BIOMED switch 

left. Over. 

Roger. 

Look,,..ve.uould like to get it dumped if we 

COUlQ. standby a second. 

okay. 

Did you get it stopped? 

Bill, you can go ahead and turn it off. 

Obey. We are not going to have a high gain 

mowuntil the next time around. Can you give 

me some idea of how much of that pass you got. 

Apollo 8. this is Houston. We - negative. We 

can't tell. You can go ahead and turn it off. 

Well, how long did you - did you dump it? 

Roger. stand by; they are checking. 

Apollo 8, Houston. 

Go ahead Houston. 

Apollc 8, this is Houston reading you with a 

great deal of noise in the background. Go 
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IMP 

cc 

cc 

cc 

IMP 

cc 

IMP 

cc 

CDR 

cc 

CDR 

cc 

ahead aa rewind your tape and start it in low 

bit rate, and we will try to catch that dump 

at the end of the next rev. 

Roger. I vould like to have an idea on how 

much you dumped. So I know whether . . . all 

these things or whether we have better setting 

in. 

Roger. Stand by. 

Apollo a, Houston. We are working on that 

time. We should be able to tell you before 

Los. Over. 

Apollo a, Houston. Over. 

Go ahead. 

Roger. Did you read my last? 

That is affirmative. You will give us a run- 

down when you figure out how much tape you 

ampa. 

Roger. They feel reasonably sure, however, 

that if you rewind and start low bit rate, 

ve'll be able to get all of the burn and still 

not run into what needs to be down linked yet. 

Houston, Apoll a. 

Apollo a, Houston. Go. 

Roger. What RRFSMMAT are we using for this 

LO1 2burn? 

Stand by, Frank. We're talking. 

-- 
a. 

1 

I 
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03 oo 36 17 CDR okay. I notice an LO1 2 REFSMMAT. If it is, 
. 

I don't understand why the pitch is 175. 

03 00 38 12 cc Apollo 8, Houston. 

03 00 38 17 CDR Go ahead. 

03 oo 38 18 cc Apollo 8, this is Houston. You are right; 

the REE'SMMAT is LO1 2. The REFSMMAT was de- 

termined out there before the last midcourse 

correction, and since that time, there has 

been a slight change of trajectory, and the 
: 

point at which you are burning MI 2 now is 

just a shade differed than where it was 

- 1 

. 

originally planned. Over. 

03.00 38 42 CDR Okay. Thank you. . 

03 00 41 43 cc Apollo 8, Houston. 

03 00 41 51 CC Apollo 8, Houston. Over. 

. 03 00 42 12 cc Apollo 8, Houston. Over. 

ENDOFTAPE 
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Apollo 8, Houston. Over. 

.Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Roger. Co ahead, Houston. Apollo 8. 

Apollo 8, this is Houston. DSE is rewound, and 

it's yours - available for use is about 1 hour 

of low bit rate and 2 minutes of high bit rate 

for your burn, without running over your good 

I 

I 

data. Over. 

Roger. Do you read us now, Houstor? 

Roger. Reading you loud and clear now. 

Okay. 

Apollo. 8, this is Houston. You are CO for LO1 2 

on the next rev. Over. 

I can understand CC for ICI 2 on the next rev. 

How do you read, Houston? 

Apollo 8, this is Houston. Reading you loud and 

clear. How me? 

Loud and clear. 
i 

. 

Roger. Frank, did yau get my message on the DSE? 

Roger. Roger. 

okay. 

Apollo 8, Houston. Verify the !IT&?J4ZTi?~,INPUT . _ 

switch LOW. Over. 



iii) (Goss NE2 1) 

03 00 50 23 

03 00 50 26 

U2 00 50 27 

02 00 50 28 

03 00 59 37 

03 00 59 44 

03 01 03 30 

03 01 03 40 

03 01 04 25 

03 01 04 30 

03 01 31 xx 

03 01 49 25 

03 01 49 40 

03 01 50 17 

03 01 50 n 

03 01 50 28 

03 01 50 40 

03 01 50 42 

03 01 50 49 

03 01 50 53 

03 01 50 56 
b‘ 
4) 

-d 

cc 

CDR 

cc 

cc 

cc 

CDR 

cc 

GDR 

cc 

cc 

cc 

LMP 

CG 

IMP 

cc 

IMP 

cc 

CDR 

Tape 49 
Page 2 

Roger. Understand; TELEMETRY INPUT LOW. 

Affirmative. 

Going to LOW; it was in RICH. 

Roger. 

Apollo 8, Houston. Five minutes to LOS. Over. 

!Phank you, Houston. 

Apollo 8, this is Houston. One minute to MS; 

all systems GO. Over. 

Apollo 8. Roger. 

So long. , 

Adios. See you. 

BEGmixNARREv3 
--._------- 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Houston, Apollo 8. Over- 

~~0110 8, Houston. Loud and clear. How me? 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Loud and clear. How me? 

Roger. Reading you loud and clear and ready for 

the burn status report. 

Roger. Ready to copy. 

Roger. The burn was on time, l.l seconds, 0.2 with 

a VG x, 1.8 VGY; that's minus 1 ?, minus 0.2 VGZ. 

DELTA-V-~ was minus 9.4; VRRB 82 gives us an 
? 

apogee 62 and a perigee of 60.8. 
._ - \ 'I/ 

! 'L 
\ 

% 
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Apollo 8, this is Houston. Roger. Your'burn 

was on time, 11 seconds ; VGY was plus 0.2, 

VGy was minus 1.8, VGz minus 0.2, DELTA-VC 

~II,IWS 9.4, apogee 62, perigee 60.8. over. -. 
Roger. 

Houston, how do you read? This is Apollo 8. 

Apollo 8, Houston. Weak but clear. 

You are loud ma clear. 

Houston, Apollo 8. We're on high gain now if 

you want to get the high-speed data to look at 

that burn. 

Apollo 8, this is Houston. Roger. 

Apollo 8, this is Houston. We are taking the DSE. 

Thank you. Can you hold it for about 5 seconds - 

or about 1 minute? 

Roger. Holding. 

Okay. Okay. You can dump the data now. 

Apollo 8, Houston. Roger. We are taking the 

DSI: for dump. 

Thank you. We have - updated the IM state vector 

with the VERF3 66, Houston. 

Houston. Roger. 

Apollo 8, this is Houston. Cver. 

Hello, Michael. 

Hey, good morning, Frank.. We've been tracking 

you for about 18 minutes now, and we show your 

orbit 61 by 61-l/2. Over. 

i 7- 
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Thank you. 

Apollo 8, Bouston. Your SPS engine looked g00a 

on IDI number 2 burn. 

Thank you. 

Apollo 8, Houston. 

00 ahead. 

Bill has got the tape recorder now; we are 

evaluating the dump. The data is good, ma we 

are evaluating the voice quality here shortly. 

Thank you. 

. 
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Apollo 8, this is Houston. Over. 

Go ahead, Hou&on. Apollo 8. 

I've got a few jolly updates for you when you 
- 

are ready to copy. 

stand by. 

Go ahead, Houston, with your updates. 

Roger. Apollo 8, Houston. I have a TEI 3, TEI 4, 

=a map u*ate for REV 3 =a 4 tc read to you. 

Actually the TEI 3 update which you have on board 

is still valid, but we will not update that one. 

Which do you want first, the TEI 4 or the map 

update? 

TEI 4. 

Alright. This is the TEI 4 update: SPS/G&N 

45695, minus 053, plus 141. Are you with me so 

far? Over. 

so far. 

vf3-y g00a. 07721 2758, plus 30627, minus 

00625, plus 00577 180 018 001, not applicable, 

plus 00188 30639 256 30452. Are you tith me-so 

far? Over. 

So far seems . . . hold it a minute though, will 

YOU? 

okay. Go ahead. 

OkBy. The last number I gave was DELTA-VC. 

Picking up at the sextant star: 40 2730 396 033. 

am 030, left 19. Are you with tie? Over. 

-. 
I 

C -- 
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Roger. 

okay. P&S 0858, minus 16500 12960 36195 146 

37U; comments: north set of stars Sirius and Rigel, 

roll 129, pitch 155, yaw 010, ullage tW0 Wad, 

M seconds, two-zero seconds from quds Bravo 

and Delta; horizon on 2-degree line at tine of 

ignition minus 3 minutes. Over. 

CDR Roger, Houston. We got a TEI 4 SPS/G&N 45695, 

PUS 053 @US 141 07721 2758, plus 30627, minus 

00625, plus 00577 001, NA, plus 180 018 00188 30639 

256 30452 40 2730 396 033. down 030, left 19, 

plus 0858, minus 16500, plus 12960, plus 36195 

146 3721; Sirius, Rigel, 129 155 Olr), tvo quads, 

20 seconds B and D, horizon 2 degrees at TIG 

*i&s 3. 

cc That's about the size of it, Frank, and a map 

update for REV's 3/4 when you are ready. 

CDR Ready. 

cc REV’S 3/4: MS 75:01:23, sunrise 75:10:16, prime 

Hridian 75:17:16, AOS 75:47:18, sunset 76:23:11; 

remarks : subsolar point 75:46:55, IP-1 acquisition 

76:~2:17, IP-2 acquisition 76:12:30. For IP-1 

ad 2, those ACQ times are for shaft .S.nd trunnion 

angles equals zero. Over. 

CDR Roger. Thank you. 750123 751016 751716 754718 

762311, subsolar 754655, IP-1 761117, D-2 761230, 

and at-shaft ma trunnion at 0. 

. I 
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That's affirmative, Frank. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. When Bill gets a minute, we'd like to get 

battery B started charging. Over. 

Rcger. Thank you. He'll take a minute right new. I 

Apollo 8, Houston. 

Go. 

Roger. For Bill - the voice quality on the backside 
- 

DSE is extremely poor. We consider it unusable, 

and we recommend that all pertinent comments be 

hand recorded so we don't lose them. We should 

not count on using the tap-e at low bit rate for 

voice. 

Okay, Houston. We're getting so busy that we 

are having a hard time trying to do a neat job 

of logging. I'll txy to do it-on the flight 

plan; and if I make any visual observations, 

we'll put them on the DSE, and I'll try to 

scribble some notes here and there. 

Roger. Understand. Now high bit rate is working 

great. 

Roger. 

Hey, Houston, Apollo 8. 

Apollo 8, Houston. Over. cc 
How about giving us the TV times for the ninth 

REV, will you please? 

- I 
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Yes, we sure will, Frank. Stand by. 

Apollo 8, Houston. 

Go shead. 

Roger. We were checking into precise start and 

stop times for TV, and you are GO for the next 

REV. Over. . 

I understand; go for the next RET. Mike, we'd 

like to, if we could, time the TV to a passing over 

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. 

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. 

okay. I don't want us to run into REV 10 very 

much at all, though. 

Roger. Understand. 

Houston; Apollo 8. 

Go ahead, Apollo 8. 

Apollo 8, Houston. 

. . . since the DSE qua1 is not so gocd. How do 

you read, Mike? - 

I read you loud and clear. You were cut out 

about the DSE. Say again. 

I - 
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Roger. Since the qual isn't so good, let me 

give you a quick rundown of the status of photo 

targets. You ready to copy? 

Ready to copy. 

okay. At REY 1, we got photo target 90 and 

terminator photography south for near-side ter- 

minator. Starting on REX 2, we've got target 

l2and targets 10, 14, 16, 19, 20, 21, and 23. 

Unfortunately, we got into a high - I got into 

the high-speed film there somewhere, and I think 

those 25&m targets were on high speed. We did 

change film, and starting out in Tex - Crater, 

Texas, titB tar-get 28, 31, 40, 36, plus several 

targets of opportunity that were recorded on the 

DSE, but apparently lost. Have you been able to 

Yes, I'm with you, Bill. Keep going. . 

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 shows 95 exposures. 

Magazine D is fresh. Magazine K was also used for 

training photography, and it's showing 0.51. 

Roger. We copy all that, Bill. 

Apollo 8, Houston. 

-.I Mike, this is Frank again. 

I 
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Coahead,Frank. 

Go ahead. 

Roger for Bill. 

. . . around. 

Apollo 8, Houston standing by. 

I said is Rod Rose around? 

Stand by one, Frank; we'll look for him, and 

while we're doing that, for Bill the DSE voice 

quality on high bit rate is very good, so if 

he wants to use the DSE in high bit rate for a 

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. 

Roger. Copy. 

Thank you, Bill. 

Apollo 8, Houston. 

Go ahead. 

Rod Rose is sitting up in the viewing room; he 

can hear what you say. 

I wonder if he is ready for experiment Pl? 

He says thumbs up on Pl. 

Houston, with reference to the DSE on high bit 

rate, what I would like to do this is - if you 

got the last pass -I'dliketoplayit-runit 

back and start at AOS on low bit rate and then go to 

high when we need it. How vould that be? 

- I 
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John Aaron buys it. 

Okay, Mike. This is Frank again. 
- 

Go. 

Roger. Rod and I got together, and I was 

.going to record a little - say a little prayer 

for our church service tonight. And I wonder - 

I guess that's what we are ready on? 

Stand by one, prank. 

Alright. 

Houston, Apollo 8. Are you still there? 

You're still loud and clesr,,Frank. 

Apollo 8, Houston. Go ahead, Frank, with your 

message. 

,/ 
okay. This is to Rod Rose and the people at 

St. Christopher's, actually to people everyvhere. 

Give us, 0 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 our 

ignorance and weahness. Give us the knowledge 

th$ we may continue to pray with understamiicg 

hearts, and show us what each one of us can do 

to set forth the coming of the day of 

PEXE. Amen. 
,/--ar -.. 

m . . . . . . -. .--. --------- 
e +-f+ ’ ,p -- 

e:‘L- J 

I was SUppoSed to lay-read tonight, ad I couldn't ---__zm 

quite make it. 

i 
I 

. I 
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I 
Roger. I think they understand. I 

i 
Houston, hov do you read? Apollo 8. 

. 

Apollo 8, Houston. Over. 
. 

Roger. Go ahead. 

Roger. Rank, we'd like to know about the water 

chlorination. Have you - when wss the last time 

you chlorinated the water? Over. 

About an hour and a half ago; we've already done it. 

Roger. We copy you an hour and a half ago.' 

Affirmative? 

Roger. You know we wouldn't forget that. 

'Roger. . 

Jim spilled a little, and it smelled like a 

bucket of Clorox about an hour ago. 

Apollo 8, Houston. Say again. 

I said Jim indavertently spilled some of that 

chlorine, and it smelled like a bucket of 

Clorox in here for a little while. 

Roger. Understand. 

1 
-. - 1 I 

I- 
: 
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03 03 30 xx 

03 03 49 30 . 
PI 03 03 50 08 
? 

- .03 03 50 26 

03 03 50 33 

CDR 

cc 

CDR 

cc 

cc 

cc 

cc 

CDR 

Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Roger. We have two and a half minutes to LOS, 

and all systems are looking good. Everything is 

looking just fine down here, Frank. 

Thank you. 

We'll have some more information on the TV on 

the next rev. We're not planning any big change 

in the time, just to exteid them a little bit, I 

think, closer to the terminator. 

Just give us the time, will you, because we just 

want to know when it is. 1'3 like to get the 

terminator if we could, and we've got a little 

message, and that's it. 

Roger. We'll do that the next. time you come 

arouna. 

Thank you. Okay. And have the ECOM gqys keep 

a sharp watch on our systems. Old Anders is so 
.u-. 

busy fooling around with these pictures that - 
L-----..-- ~_.. 

not much els? is getting done. 

Roger. The EECOM is doing that. ,I /it./,- -?--.--- 
s - - 

BEGIRLUNARREV 4- " 
y----------- 

-----+\k /,r.,-cs-4 'i- i;. 
I 

Apollo 8, this is Houston. Over. j_ .,,'-~;,'?y;.. / 

Apollo 8, this is Houston. Over. 
-;_; . \ -/ I;/ 

I 

,r * ' 

Apollo 8, this is Houston. Over. -;p( $23 I ;.f';...,,L 
b' 

Co ahead, Houston. Apollo 8 here. 
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Roger. We have been having a little antenna 

problem cm the ground here. We are reading you 

now with a lot of noise in the background. How me? 

Loud and clear, Michael. 

Roger. Prank, we are still trying to get a little 

bit better CON here. Stand by; you're unreadable. 

Apollo 8, this is Houston. Over. 

Loud and clear, Houston. Apollo a. 

I understand you are reading us loud and clear; 

ve are barely reading you. Would you go to PO0 in 

ACCEPT, please? We are going'to send you a P27 up- 

aate. 

Roger. Going to PQC and to ACCEPT, Houston. 
. 

We are in PO0 and ACCEPT. 

Apollo 8, Houston. You are-not readable. We are 

wing to delay the P27 until we get a little bit 

better lock on you. 

As long as you're reading me oksy, Frank, I'll 

bring you up to date on a couple of things. The 

P27 vhicb ve will be sending you is a state vector 

update going to the LM slot, and we'd like to - 

asperplan- to transfer that to the CSM slot by 

a VERB 47 ENTER, and we would like to just remind 

you that prior to doing your VERB 47 ENTER manually 

select PO0 and wait for the computer activity light 

to go out. Did you copy? Over. 

I 
. 
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cc 
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cc 
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Roger. Roger. We copy. 

Okay, Prank. Are you still reading me loud and 

clear? Over. 

Roger. Lcudsndclear. 

Alright. I'll go ahead with a map update when. 

&uvre ready to copy. 

Okay. Can you hold off a minute? 

Apollo 8, this is Houston. How are you reading 

llow? 

Go ahead, Houston. This is Apollo 8. 

Apollo 8, this is Houston with a map update. 

Are you ready to copy? 

Just a minute, Mike. 
c-- 

Roger. Apollo 8, Houston. Your map update for 

REX 455: LOS 76:59:59, sunrise n:Og:O6, prime 

meridian 77:15:47, AOS 77:45:50, sunset 78:22:03; 

IP-1 position time for control point 2, n:29:42; 

IP-1 time closest approach for target Bl, 78:10:25. 

Over. 

We'll have to get that data later on. 

We'll try it again later, Frank. 

Thank you. 

Apollo 8, this is Houston. Over. 

Do you waut to take this RAV sighting? 

Apollo 8, this is Houston. Over. 

Roger, Houston. Hov do you read? 

c - ..,. _ . .._-.‘ -. -I... ..” . . -- .-..-__ .--_.-.---_-. “I .~...,.-~-..--.--,--.--. _-- Il”~l_-_L--- 
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Reading you a lot better, Bill. How are you 

reading me? 

I'm reading you five - loud and clear, and you 
e 

copying our low bit data to record these tracking 

passes? Over. - 

That is affirmative. We are getting low bit data 

now. 

okay. I've played - run the tape recorder back 

to the beginning. We have quite a bit of high 

bit, so all you'll have to do is start recording 

when you are ready. 

- Roger. Stand by one, Bill. 

Apollo 8, Houston. Stand by one on the tape 

recorder dus~p. We would like you to look at your 

steam pressure. We think that the primary evapora- 

tor my have dried out, and if the steam pressure 

shows off-scale low, would you please close the 

back pressure valve and reservice the evaporator? 

Over. 

Roger. 

Apollo 8, Houston. We are ready to send you the 

P27 LM state vector update when you are ready. 

Over. 

You will have to wait until this tracking exer- 

cise is Over with, Mike. 

Roger. Thank you. 

L-- -.- 
“, x. . _,* -.I ..---- .A. - ‘. 
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Apollo 8. 

Apollo 8, this is Houston. Were you calling? 

Over. 

Roger. You can go ahead now and give you computer 

and get the updates, and let's get going on the 

PAD messages. 

Roger. 

It is in PC0 and ACCEPT. 

Okay, Houston. Are you ready to talk about the 

water boiler problem? 

Roger. We copy you in PO0 and ACCKT, and we 
'i 

are sending you a P27 lens state vector. On the 

water boiler, it looks to us like the evaporator 

has been reserviced. How does it look to you? 

Over. 

Roger. I reserviced it, put it to AUTO - II20 

flow to AUTO; 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 back pressure 

-valve manually. Over. 

Roger. Understand you tried to reservice it twice, 

both times steam pressure has gone to zero, and 

l now you are closing the back pressure valve manually. 

w Roger. Each time I have reserviced it, the steam 

pressure came up to about 0.07 to 0.1; but as soon 

: : 

I 
e L : - 

. 1 I 

i 

.-II ..,_,_ . ..-... -i -.-I _ .“. -.-l_l .-“-I._. -I ..-. --I- .“I_ _-L-. i ----_‘. -.. i_.-__y_“.^ ._-” 
- -I.,. 
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as the steam and water were put to AUTO, the 

steam pressure went right back down again. 

Roger. We copy, and we are reading you loud 

andclearnow,Bill. On your map update, did 

you copy that that I gave you previously? 

Negative. We have not copied it yet. 

Negative. 

Okay. I have it for you again when you are 

=aas to CoPY- 

Ready to copy. 

This.is a map update for REV's 415: LOS ?6:59:59, 

sunrise 77:~:06, prime meridian 77:15:47, AOS 

77:45:50, sunset 78:22:03; remarks: IP-1, ac- 

quisition time for CP2 is 77:29:42, IP-1 time 

closest approach for target Bl 78:10:25. Over. 

Roger. IAS 76:59:59, sunrise ~'~:Og:O6, 77:45:47, 

77:45:50, 78:22:03; IP-1, CP2 77:29:42, IP-1 TCA 

for @I. 78:10:25. 

. 

'Ihat's right, and the prime meridian time is 

77:15:47, and you got your computer back. We've 

got a good P27 update. 

Okay. We will go to PO0 and TRANSFER. 
j 

Roger. 

Houston, do you have a TEI 5 for us? 

We are vorking on it now, Frank. Have it for you 

momentarily; 

/ 

. I 
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_- 

CDR Roger. 

cc 'Apollo 8. Hous*?n. 

IMP 06. . . 

cc Roger. On your back pressure vdve, we would like 

. -to know how long after you closed the back pressure 

valve the firt time - how long it vas from the time 

LMP 
cc 

LMP 
cc 

LMP 

cc 

LMP 

you closed it until the time you started the reserv- 

icing? We would like for you to wait about 15 minutes 

to prevent sny ice from forming due to flash freezing. 

Over. 

Oka;. I started immeclistely to reservice it. 

Apollo 8, Houston. We show that you closed it this 

last time about 4 minutes ago, so ve would like you 

:to vait another 15 minutes and then try to resetice 

it again at that time and then go to AUTO. Over. 

Roger. 
l 

Roger. Thank you. The TEI 4 PAD which you have 

is still valid. We will have a TEI 5 PAD for you 

shortly. 

Roger. Be advised we are presently in. steam pressure 

MANUAL, and we're in H20 flow AUTO, and are now in 

50 flow OFF, ss of about 5 seconds ago. 

Roger. We copy that, Bill. And we confirm that's a 

'good configuration. 

Right now, I've got the Ii20 flow OFF. Do we stay 

that way? 
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cc 
cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

CC 

CDR 

cc 

CDR 

-I'03 04 25,32 

103 04 25 45 

03 04 26 u 

03 04 26 27 

03 04 27 53 

03'04 28 05 

03 04 28 07 

03 04 28 41 

03 04 28 43 

Affirmative. * 

Apollo 8, Houston. Gn 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're 

currently scheduled to stop at 86 hours, and we 

would like to keep it going until the terminator, 

which should be approximately 86:14. Over. 

Roger. 

Frank, I know you are busy up there. We've got 

the daily news for you whenever and if ever you'd 

like to hear it. 

I'll give you a call. 

. . 

Apollo 8, this is Houston. 

Go ahead. 

I have the TRI 5 PAD for you whenever you are 

ready to copy. 

Okay. Go ahead. 

Okay. TRI 5, SPS/G&R: 47 correction - 45701, minus 

043, plus ~6 07921 2603. Are you with me so far? 

Roger. 

Plus 3ll71, minus 00767, minus 00214 180 017 001, 

not applicable, plus 00188 31181 259 31003. Pze 

you with me? Over. 

Roger. 

. 

. 1 
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Roger. 40 2711 398 033, d0m 043, left 23, 

plus 0832 minus 16500 12956 36208 146 3944; 

north set ci stars remain Sirius and Rigel; 

roll, pitch, and yaw remain ssme angles: 129 

155 010, ullage remains two quads for 20 seconds, . 

quads B and D; horizon on 4-degree line at 

TIG minus 3 minutes. Over. 

Roger. Here we go: TEI 5, SPS/G&N 45701, 

minus 043, plus 116 07921 2603, 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 146 3944. Set stars are the.same; 

.ullage - we'd like - do you have any objection 

to using four quads for 15 seconds? 

Ro objection to four-quad ullage, Apollo 8. 

Okay. We'd like to just go ahead and use four 

quads all times, unless we get a lot shorter 

on fuel than we are now. 

Understand. 

And is that 15 seconds? 

Affirmative: 15 seconds, four quads. 

Apo110 8 - - 

Thank you, and horizon is 4 degrees at minus - - 

That readback is correct, Frank, and we'd like 

to advise that the voice quality on that high 

bit rate is excellent. Over. 

- -_I_ 
I 

. , 

. 

I 
c-. _~- 

I “.. _^I---. .-.. ._I_~, .” ~. . ---_-.-. -., .- --.- _--.----.., .- 
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Thank you. Mike, it's four quads for 15 sec- 

onds. Is that right? 

That is affirmative, Apollo 8: four quads for 

15 seconds. 

Thank you. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger for Bill. He can go ahead and do his 

standard reservice on the water now. It's 

looking good. 

Okay. You want us to reservice it now? 

That's affirmative, and upon completion, go 

backtoAUT0. 

Roger-. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. We are still dumping your tapes. The 

voice quality on high bit is coming through 

superb, and you are GO for the next rev. And 

we would like to get a brief status report on 

your rest between 60 hours and LO1 1, just to 

fill in some information for us. 

We only got a couple hours rest. 

okay. 

We're tired right now, but we will have to wait 
. 

until FE1 before we get back to the regular cycle. . _ 

, 

I- -- - 

-.. _, .--. ,. . - .-..l-.. ---.__ . I .1-.- . . . . I-_ . . . ..__. ,_ . . . . . ._, .~ 1,,11 ____ _.,,” ,._ ,____. __^,_ _.,“_ ,;l.“, 
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Alright. I suspect you're right. 

okay ) Houston. 'The water boiler has been re- 

serviced, back pressure valve CLOSED for 1 min- 

03 04 41 12 

03 04 41 17 

cc 

LMP 

cc 

IMP 

CC 

cc 

CMP 

cc 

CMP 

cc 

ute, water Oti for 2, and it's now steam pressure 

03 04 41 30 

03 04 41 56 

Roger. We copy, Bill. 

If we have a problem, a similar problem, 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? 

Stand by one, Bill. 03 04 42 11 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. 

Roger, Jim. In regard to your evaporator, we 

feel that if you do have a similar problem 

next time on the back side in sunlight, check 

the evaporator outlet temperature,.and ifit 

gets above 60, we concur that it would be a 
?----- -- 

good idea to bring up the secondary loop. Over. 
-- 

Roger. 

Apollo 8, Houston. When we say bring up the 

secondary loop, we mean bring up the evaporator 

only on the secondary loop. Copy? 

Roger. 

Roger. 

03 04 43 23 

03 04 43 25 

03 04 43 47 

03 04 44 17 

(I-- -. \ ) 03 04 44 28 CDR 

c3 04 44 29 Q4P 

:-.- - 
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03 04 49 51 LMP Houston, Apollo 8. We got time for a little 

03 04 4g 56 

03 04 50 02 

cc 

I&P 

news? 

Apollo 3, this is Houston. Over. 

I say how about a little bit of that news you 

promised? 

03 04 50 05 CC Roger. We got the Interstellar Times here, the 

December 24 edition. Your TV program was a big 
TTY--------- 

success. It uas viewed this morning by most of 

the nations of your neighboring planet; the earth. 
1 

r4_"s carried live all over Ekrope,y -- 

even Moscow and East Berm \_--. - --_I- 

. . 

I_) 

all of Barth and Central America and parts of 

South America. We don't know yet how extensive 
-------- 
the coverage was in Africa. Are you copying me 

03 04 50 38 CDR 

03 04 50 38 cc 

all right? Over. 

You are loud and clear. 

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 Nk, with only 

sporadic outbreaks of fighting. 

haven't done your Christmas shopping by now, 
. 

you better forget it. 
--- 

t -1 
03 04 51 02 IMP Thank you. 

c 
i 03 04 51 04 cc 'A couple of Oilers made the All-Star team, 

Webster and Farr. 

I 

1 

: r 
I 

I- 
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cc 
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Roger. . 

And that's about all our news. How about your 

newi? 

Well, we'll be looking forward to a big burn 

here shortly. 

Roger. 

Mike, I think I can say it without contradic- 

tion, it's been a mighty long dry spell up here. 

I guess you can say anything you like without 

contradiction. 

When can we amp water, Houston? 

Say again, Frank. 

When can we dump water? 

Stand by. 

Apollo 8, Houston. 

Go, Houston. 

. 

We will get you the number after a while on you?? 

water dump. It looks like the quantity isn't 

increasing very slightly, and we're ccnsidering 

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. 

@ are not jusmr,g aboilt the waste water 
------- 

tank: we're thinking about some other kind of 
\ 

. 

. 1 I 



. 

0 (GoSSRRTl) 

03 04 54 11 

03 04 56 30 

03 04 56 35 

03 04 56 36 

-_ 

c) 03 04 57 00 

03 04 57 08 

03 04 57 21 

03 04 58 03 

03 04 58 16 

03 04 59 12 

cc 

cc 

CDR 

cc 

cc 

cc 

CDR 

cc 

0 

Tape 52 
Page 6 r 

water that has to get dumped out of the space- _ iivudC 
\- 

craft, slightly used water. 
--Y 

Roger. We understand. 

Apollo 8, Houston. 

7 

Go ahead. 

Roger. We have about three and a half minutes 

to Los. We give you back the DSE under your 

control, and in regard to your vater dump, we 

are tentatively predicting a vaste water tank 

dump at about 80 hours GFI and any other dumps 

are at your discretion, any time you would like 

to make them. 

Thank you. 

People listening to the high bit rate down here 

say it'slike sitting in your living room listen- 

ing to good hi-fi. 

Sounds like a good idea. 

Apollo 8, Houston. Coming up on 2 minutes to 

Los. We got a good reservice on the primary 

evaporator, and everything is still looking 

very good down here. 

okay. Thank you. 

Apollo 8, Houston. One minute to LOS. Are you 

still reading us 10~2 and clear? 

Loud and clear. Loud and clear. 

-- ,T al.:: . 

j 

-- 
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Okq, fine. We’ve been noticing a little bit 

of increase in our background noise as you 

approach backside. 

Roger. We had to go off the high gain. That's 

why. 

Roger. ' 

Have a good backside; ue'll see you next tims 

around. 

Okay, Mike. 

RRGIWLURARREVS . 
F --w 

Apollo 8, this is Houston. Over. 

Houston, Apollo 8. GO ahead. 

Roger. Read you loud and clear. Welcome back. 

Roger. Looks like the evaporator - looks like 

the evaporator is holding okay, or at least it 

is trying to. It dropped the temperature down 

to about 32, and now it's come back up again 

and stabilized at about 42 degrees. 

Roger. Copy you, Bill. 

Houston, Apollo 8. 

Apollo 8, Houston. 

Roger. Houston, this is Apollo 8. What we are 

doing on the contr%-l point tracking - I managed 

to look for a CP-1 at the ssme time we were try- 

ing to do a CP-2 on this rev. I picked up two 

r- : : 1 : 1 < : -. 

I 
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. 
marks which are just as small, but more easily 

recognizable, than 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. Row 

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. 

Roger, Jim. Understand. We'll check that for 

you. 

Roger. One more point: the control point times 

which you have given me are a little bit off, 

and I can notice by comparing these maps that 

these maps are not too well aligned either. 

Roger. These two small points that you can 

repeat your marks on: will you be able to 

identify those precisely on a map? Over. 

That's affirmative; that is why I picked them. 

Theyareboth - they're both very prominent 

features, and they are both very suall craters 

about the same size as the ones we are looking 

for, but I can pinpoint them on a map. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger. One more comment.: as if it offered a 

lot of controversy at data priority meanings, 
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it looks like 10 degrees pitch up is the best 

attitude to obtain the horizon so that you can 

follow the landmark down through the scanning 

telescope. If you pitch down any more, full 

up trunnion will not get the horizon, and the 

horizon is a great help in leading yourself 

into the cont.rol point. 

Roger. Understand. 

Apollo 8, Houston. 

Go ahead. 
c 

Jim, we concur with your use of the two small 

craters which YOU can repeatedly mark on and 

find on the map; and also if you will give us 

your new latitudes and longitudes,we can co+ 

pute for you a time of closest approach to those 

points with the spacecraft 10 degrees Ditched- 
r-_ 

Roger, Houston. CP-1 latitude minus 606269, 

longitude over 2, minus 78954, altitude plus 

00152; for CP-2 latitude minus 09638, longitude 

over 2, plus 81691, altitude minus 00007. I 

tried to get CP3 at the same pass, but I let 

it go by to get set up for this first track at 

the landing site. 

. 
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Roger, Houston. CP-1: would you say again the 

latitude, and on CP-2, say again the longitude 

CP2, please? 

Roger. (X-1 latitude minus 06269; that is the 

latitude; and for longitude over 2 for CP-2, 

plus 81691. 

Okay. We copied them. Thank you. 

And it appears that resolve medium is a very 

good combination to track. 

Roger. I understand. Resolve medium. 

And it appears so far, Houston, that no space- 

craft pitch motion is required to get five marks 

on the target in plenty of time. 

Roger. I understand you require no spacecraft 

motion to get five marks. 
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Apollo 8, Rouston. 

00 ahead. 

Go ahead, Houston. 

Roger. I am about 15 minutes early with the TRI 

fix update and the map update. I will have them 

here whenever it's convenient for you to copy. 

okay. Just a little bit, Mike. 

Apollo 8, Houston. 

Go ahead. 

Roger. We would like to ask you to stop using 

AUTO OPTICS on the.pseudo landing site. It's 

necessary that we send you up a P27 to update 

the RLS values stored in the computer. Over. 

Roger. I found . . . I went to MANUAL OPTICS on Bl. 

Roger. Understand. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger. If you.would go to PC0 and ACCEPT, please, 

we are going to send you a P27 loai which will up- 

date an RX value which will be followed by a pro- 

cedural change, Jim, we will give you later; and 

AUTC OPTICS should be working shortly. 

Roger. Or I could use no landmark AUTO OPTICS in- 

stead of the code. 

Apollo 8, Houston. We are also sending you up a 

state vector update at the same time. 

-. 
- I 
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Okay. We will be expecting that. 

Apollo 8, Houston. We're taking the DSE for a 

dump. Cver. 

Apollo 8, Houston. Cver. 

Go ahead, Houston. 

Roger. We would like to take Bill's DSE for a 

dump. Over. 

Roger. Go ahead. 

Thank you. 

Houston, ~~0110 8. We're ready for the - your 

updates, your PAD's. 

Apollo 8, Houston. Roger. I have updates, a 

map update for REV 516, and TRI 6 update. Which 

would you like first? 

okay. I've got the map update page now. why 

don't you give me that one? 

Okay. Map update for REV 516. LOS 78:58:49, 

sunrise.79:08:07, prime meridian W:14:30, AOS 

79:44:36, sunset 80:21:05; IP-1, time of closest 

approach to target Bl 80:09:00. Now your two 

new control points that Jim gave us: control 

point number 1, acquisition 79:10:32, control 

point number 2, acquisition 79:23:14. Over. 

Roger. Copy. Ready for the TRI. 

Okay, Bill. Before we read the big TEI update 

here, I'd like to give Jim briefly a procedure 

r -- : I i 
I ‘ . -_ 
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I 
for P22. When he comes to NOUN 89, we request 

that he do a VRRB 34 ENTER. Do not proceed, and 

by so doing then, he will not incorporate the 

lat and longitude from his mark, and he will not 

change the reference value of the landing site, 

and we will solve this AUTO OPTICS problem. Over. 

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 

vill go to VERB 34 and terminate. Is that cor- 

recta 

. 

Yes, that is affirmative. Do a VERR 34 ENTER 

instead of a PROCEED. And that till - 

Alright. Is this technique true? 

Houston, is this technique true for both the 

node control point AUTO OPTICS on F’25? 

Stand by one, Jim. 

And the len . . . 

That is affirmative, Apollo 8. F'hat is always 

true. 

may I Roger. True for the code AUTO OPTICS and 

no landmark. I'll proceed instead of going on - . 

or I'll use 34 instead proceding on 89. 

Roger. Thank you, Jim, and I have the TEI 6 hour 

when you are ready - or TFX number 6. 

Go ahead. 

.----- 
l 
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Ready to copy. 

Roger. 1% glad you are ready to copy TEI num- 

ber 6. I've got one last comment for Jim before 

you do so. The VEFB 89 - or correction - the 

l!JOUN 89 we are talking about is the one that he 

gets after marking. There are two NOUN 89's, one 

prior to marking and one after, and our procedure 

references NOUN 89 aPter marking. Over. 

Roger. Understand. 

Thank you, and, Bill, you still ready to copy? 

Ready to copy, Mike. 

TRI 6, SPS/G&N: 45701, minus 040, plus 157. Are 

you with me so far? 

Roger. 

081 21 24 43, plus 31776, minus 00823, minus 

01365 180 016 001, not applicable, plus 00188. 

Are you still with me? Over. 

That's Roger. 

Gooa. 31816 302 31624 40 2699 396 033, down 054, 

left 21, plus 0810 control minus 16500 12968 

36222 146 42 04; GDC align remains the same; 

Sirius and Rigel, roll 129, pitch 155, yaw 010, 

ullage four quads for 15 seconds; horizon on 

6-degree line at TIC micus 3 minutes. Over. 

Roger, Houston. TEI 6, SPS/GLN:. 45701, minus 

040, plus 157 018 21 2443, plus 31776, minus 00823, 

. 
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3624 40 2699. - Are you with me? 

Yea, I'm with you, Bill. 

minus 01365 180 016 001, NA, plus 00188 31816 302 

I 

396 033, aom 054, left 21, plus 08 10 minus 

16500 129 68 36222 146 42 04; same GDC align; 

Sirius and Rigel, 129 155 010, four jet, 15 sec- 

onas, horizon 6 degrees, TIC minus 3. Over. 

Roger, Bill. On your ignition time, GEM is 

81 hours, 081. Over. 

Roger. Got it, 081. 
, 

Thank you, sir. 

Thank you, Michael. As a matter of interest, 

these aide windows are so hazy that when the sun 
e- 

shines on them, they just about - they are real 
-. 

poor for any visual observation or photography- 

heads-up. 
l 

Roger. Un&stand. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger. The last state vector updates we sent you, 

Jim, was to the IM slots, and you will have to 

transfer that over to the CSM slots using VE3B 47 

ENTER. Over. 

Roger. Will do. 

Thank you. 

Apollo 8, Houston. 

- - 
, i 1 
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Go ahead, Houston. 

Roger. Bill has got his tape recorder back, and 

we noticed during that last dump, it was all in 

low bit rate. We wonder whether that was inten- 

tional or not? Over. 

Roger. We didn't have much to say; we couldn't 
y\ 

Roger. Understand. 

It was really too bad. 

Apollo 8, Houston. - - 

Go ahead - - 

Roger, Bill. This next time around into the sun- 

light, we do not expect any problem with the pri- 

mary evaporator. If it does start drying out, we 

think it is best just to close the back pressure 

valve, and there is no need to activate the sec- 

Qua- boiler. Over. 

Okay. I guess the 6O-degree limit will still hold 

then. 

stand by. 

Apollc 3, Houston. We are suggesting you disre- 

'gard the 60 degree limit, and let it go ahead and . 
, 

rise up above 60. There is no need to activate 

the secondary. Over. 

Okay. We just don't want to boil our IN. 

Roger. Understand then. Apollo 8, you are GO for 

the nert lunar orbit REV. 

..-._ . __ - -. 
I 
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Roger, Houston. 

Roger, Houston. I'll read the book this time. 

Roger. . 

Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8 - - 

Roger. We have about b-112 minutes left before 

ve have LOS; we'd like your last PRD readout. 

Over. 

Stand by. The commander is asleep; we'll get 

his when he wakes up. The IMP is still 6 . . . 

0.64, C is 9, CMP is 0.09. 

Roger. copy 0.64, 0.09. Thank you. 

Apollo 8, Houston. About 40 seconds to MS, 

and everything's looking good down here. 

Roger. Houston. We will give it another try 

here. 

Roger. 
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BEGIN LUNAR REV 6 
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Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Houston, Apollo 8. Over. 

Reading you very weak but - a lot of background 

noise. Welcome back around. How are you reading us? 

Reading you fine. 

Okay. 

Houston, Apollo 6. 

Apollo 8, Houston. Go ahead. 

Roger, Houston. A few words on our optics tracking 

system. I used AUTO OPTICS for control points 1 and 

2 on the backside, and they worked beautifully, 

tracked both the targets for me. And I went to the 

control point 3 as designated in our orbital control 

book to see the latitude and longitude that was given 

to me and used AUTO OPTICS to track that particular 

coordinate system, and it was very close to the ac- 

tual tracking plot. I pickecl the mark there whext 

I did a final marking and recorded latitude and lon- 

gitude. I'm now about to come up on 'the landing site 

and using AUTO OPTICS in the coded input to see how 

that works. 

I 
k- -- 
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Roger, Apollo 8. 

Apollo 8, Houston. 

Go ahead. 

Roger. We know you're busy so we are not going 

to bother you. We are watching your progress 

QL the DSKY. You are looking good; all your 

systems are looking good, and we have maneuver 

PAD's for you any time at your convenience. 

Roger. We will take them when we are doing the 

~52, if that's okay. 

That is just fine. . 

Mi.ke,Apollo 8. 

Apollo 8, go ahead. 

&ke, there are an awful lot of objects down on 

the lading site. It would just warm up Jaclt 

-t Schm t's heart. The AUTO OPTICS are tracking 

.periectly .on the target, and the two high peaks 

stand out beautifully. I have a beautiful view 

of it. The first I've seen just barely beneath 

.-... 

the vertical now, and the second one coming up - 

It's just a grand view! I 
Roger, Jim. Glad to hear it. Jack's listening. I 

. 
Jack, the information.- Tne triangles that we see 

now are from the first IB, second IB, and the Bl 

art? just ri@t, I think, for landing conditions. 

lhe shadows aren't too deep for you to get confused, 

_ ._ I . 
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but the land has texture to it, and there -are 

enough shadows there to make everything stand out. 

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 windows. 

Roger. Understand the optics are doing better than 

the eyeballs. How about the cameras? 

We always have the same smear to look through. The 

rendezvous windows are okay, but they're so small 

and looking in the wrong directions here so far. 

Roger. 

I think the vertical stereo will be okay. 

It certainly looks like we're picking the more in- 

teresting places 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 ard holes. 

I'm looking at 2P-2 right now, Houston, and it's 

a great spot. 

'Ibe area we're over right now gives some hint of 

possible volcanic, though I really can't eyeball 

it at the moment tc pin that down. There are some 

craters and buildups that just definitely suggest 

volcanic activity. 

Roger. Understand, Bill, and understand Jim thinks 

the old 2P-2 is a winner. 

_ -. -. 
. 
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Yes, that backside doesn't look good at all. 

Roger. 

That's relatively speaking, of course. 
s 

Of course. 

Apollo 8, Houston. 

This is Apollo 8. 

.Roger, Jim. We have you on the high-gain antenna. 

We'd like you to take the DSE and dump it over. 

Roger, Houston. Are you going to use our computer 

to update our state vector? 

That's affirmative, Jim. We'd like to - stand by 

one, and I'll tell you when to go to PO0 and ACC?iFT. 

Roger. 'Iben I'll uork my 52 around your .._ 

Jim, would you please go to PO0 in ACCEFT, and 

we'll send you a P27 and run a state vector up&de. 

Roger. You have PO0 in ACCEPT. 

Thank you. 

Houston, this is Apollo 8. We have a little piece 

of useful information if you're interested in delib- 

erating over it. 

Go ahead. Say again. 

Roger. Our first control point is very near the 

terminator, and as the optics were trackil;g it, I 

had occasion to watch the sun come up. And at 

about 2 minutes before sunrise, you get - the limb 

begins to brighten up into sort of a fine white 

- 
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haze, a fine glow completely over the space just 

behind the limb. 

Roger. 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 ex- 

tend? 

It goes up quite a ways. It takes a fan shape, 

unlike the sunrise on earth where the atmosphere 

affects it. This just sort of is a complete haze 

all over the local area. It's concentrated at the 

exact spot where the sun comes up at ignition and 

then goes away from the sun spots. Very interesting. 

Thank you, Jim. Thank you. 

Apollo 8, Houston. We're standing by with your map 

and TEI 7 updates. 

Standby. 

Apollo 8, Houston. You can go back to BLOCK with 

your computer. 

Roger. 

Okay, Mike. We're ready for the map update and 

then the TRI. 

Okay. When you get your - before you get your map 

book out, the Houston COMM TECHS have got a little 

vord for an old ex-CAP COKM. They say they con- 

sider you in NONREMOTE. Over. 

Not permanently, I hope. 

. 

I 



(GGSSNErl) 

0 
03 08 23 59 

: 03 08 24 29 

03 08 24 33 

---. --_ - _. 

03 08 25-09 

03 08 25 12 

,- 
c) 

03 08 25 54 
. . 

- . 
03 08 26 01‘ 

03 08 26 13 

03 08 26 16 

03 08 26 55 

03 08 27 01 

0 !’ 

‘. 

.-._ 

W 

LMP 

CC 

IMP 

cc 

LMP 

cc 

IJdP 

CC 

LMP 

cc 

Tape 54 
Page 6 

Okay. Your map update for RRV 6/7: LOS 80:57:24, 

sunrise 81:06:57, prime meridian 81:13:02. Are 

youwithme? 

You cut out after the prime meridian. I got it, 

but not AOS. 

AOS 81:43:05, sunset 82:13:54. Remarks: IP-1 

PCA for R-l 82:07:39, and now I've got four more 

times for you which - acquisition times for when 

various things come over the horizon. Over. 

Roger. Go ahead. 

Okay. Control point 1, acquisition time 81:09:05; 

control point 2, acquisition time 81:21:48; control 

point 3, acquisition time 81:43:17; B-l acquisition 

time 82:03:54. And I say again all those ACQ times 

are when they first come over the horizon. Over. 

Roger. Copy, Houston. In about 2 seconds, I'll 

be ready for the TRI. 

Alright. 

I'm ready. 

TRI 7, SPS/GMi - stand by one, Bill. 

Just a matter of general interest, Rouston: every- 

body is feeling good, and the CDR is taking a 

snooze. 

Roger. Glad to hear it. We were just talking about 

a water dump down here. 
. We've got one coming up, 

and it looks like.on this REV prior to the time 

- -.-. _ ~.--_- __-- .- 
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around LOS or just prior to LOS, would be a con- 

venient time to do it. Do you concur? 

Okay. We vill. Down to 25 percent again? 

That's affirmative, and we'd also be interested 

in any comments about what these various dumps 

have done to your optics, if anything, and how 

long the effects last after a dump. 

Don't seem to have done anything to the optics, 

but they've definitely got in some of the win- 

dows. There are a few little chunks of ice 

on window number 1, which is nearest the vent, 

and also on window number 5 a little bit; win- 

&us 2 and 4 remain amazingly clear. 

Roger. 'lhank you, Bill, and I'm ready to resume 

the PAD when you are. 

Okay. Press on with the weight. 

Alright. Weight 45701, minus 040, plus 157 083 

18 2080, plus 32346, minus 01168, plus 05730. Are 

you with me so far? Over. 

Apollo 8, Houston. Over. 

Go ahead, Mike. 

Roger. I got down through DELTA-V, minus X, 

minus Y, and minus Z. Did you copy those? Over. 

No, I didn't read a word. I'm still waiting for 

the weight. 

Roger. Let's go back to the weight: 45701, 

minus 040, plus 157. Are you with me? 0ve:. 

- .- ,-. - . I 
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sounds good. 

Okay. m1 083 18 2080, @US 32346, minus 01168, 

plus 4 - correction, plus 05730. Are you with 

me? Over. 

Roger. 

Thank you. 179 009 001, not applicable, plus 

00187 32870 307 32676 42 0880 253 033, down 121, 

left 27, plus 0790 minus 16500 129 73 36238 146 

4414; ssme north set Sirius sncl Rigel, roll 129, 

pitch 155, yaw 010, four quads for 15 seconds, 

horizon on the 2-degree mark at P ignition. Over. 

Roger. GET1 7 SPS/G&R: 45701, minus 040, plus 

157 08318 2080 , plus 32346, minus 01168, plus 

05730 179 9 - correction, 009 001, NA. Are you 

uith me? 

Yes, I'm with you, Bill. 

Plus 00187 32870 307 32676 32 - correction, 

420880 253033, doun 121, left 27, plus 0790, minus 

16500 1.2973 36238 146 44 14; same north set 

Sirius and Rigel, I.29 155 010; four-jet, 15 

seconds) 2 degrees, now horizon and peak. 

Th&'s fill correct .a . 

Apollo 8, Houston. Over. 

Go shesd, Houston. 

Roger. You got your LEE back, end you are GO 

for the nezt lunar orbit. Over. 
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Roger. How far did you want us to dump that 
. 

water? 

Twenty-five percent, please, Bill. 

Roger. Twenty-five percent. 

Houston, Apollo 8. 

Apollo 8, this is Houston. Over. 

Are you 'receiving our tracking data? 

That's affirmative, Jim. We are receiving. 

Okay. Thank you. 

And also, Jim, we are - That last P27 we sent 

uas for the LM state vector only, and it will 

require a VERB 47 RR'I'RR to transfer to the CSM 

slot. Ovgr. 

Roger. Will do. 

Thank you. 

Okay. We're dumping the waste tank now, Houston. 

Roger, Bill. 

Apollo 8, Houston. Over. 

Co ahead, Houston. 

Roger. We've got 4 minutes til LOS, and everything 

is looking good down here. 

Roger. How much longer do you th ink we have to go 

into battery charge there, Mike? 

I'll find out for you. 

If you can wake up the ECO,NM, why don't you 

have him ask the back room? 
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03 08 53 33 cc Oh, you really know how to hurt a guy. 

03 08 53 41 cc Apollo a, Houston. We estimate the charge wili 

be complete in another 45 minutes. Over. 

03 08 53 51 IMP Okay. Thank much. you very 

03 08 55 59 cc Apollo 8, Houston. One minute til and LOS, 

stanfing by. 

03 08 56 05 IMP okay. See on the other you side, Mike. 

03 08 56 09 cc Looking f0rdard to it. 

03 oa 56 21 LMP Me, too. 

ENDOFTAPE 

. 
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REGIN LlJljj.RJ% 7 
--- _--- 

Apollo 8, this is Houston. over. 

Apollo 8, this is Houston. Over. 

Houston, Apollo 8. 

Roger, Prank. Good morning. You're loud and 

clear, how me? 

Loud and clear. 

Welcome back. 

T&ink you. 

‘Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger. We have a request that Jim space his 

narks, his five marks out a bit more slowly. 

If possible, we uould like to get a couple of 

them past the zenith. Ue're getting five of 

them with rather rapid spacing, and from the 

geometry viewpoint, it would be better if you'd 

slow them down a little bit and lengthened them 

out so as to include a couple of them past the 

zenith. Over. 

Roger. We understand. 

Houston, Apollo 8. That last set of marks 

are invalid. Disregard what Jim drew the last 

time, 

Roger. Understand the last set of marks are 

invalid. Over. 

/ f 
: 

i,_ 
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Roger. If you would correlate ..; the last 

set. 

We have an awful lot of background noise, Jim. 

Could you say again, please? 

Roger. I'm coming up on control voice 3. I 

tried to stick another control voice in between 

2 ana 3. It didn’t d0 it, SO 1 @St tOOk Out 

our program, marked it down on the program. 

Roger. Understand you are coming up on 3. 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. 

Roger. On Jim’s marks, we'd like to get spacing 

of approximately 30, 30 seconds between each 

mark. The last ones we are copying roughly 

15 seconds between marks, and we would like to 

stretch it out even further if that is okay with 

you- 

Alright. r 

Houston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger, Mike. I find that tracking is much easier 

using the sextant than the scanning telescope. 

You have finer control, and at these orbital 

speeds, resolved to medium seem to be the best 

' combination. 

- . . T-i-=- 
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Roger, Jim. I copy that if' s easier for you to 

use the sextant than the scanning telescope. It 

gives you finer control, and say again after that. 

Apollo 8, Houston. Do you read? 

Roger. Did you copy? 

Roger. I copy that it's - tracking is easier 

using the sextant than the scanning'telescope; 

it gives you finer control, and say again after 

that. Over. 

And the combination of resolved and medium is 

perhaps the best combination of - combination 

of - speed low is too low; we can't catch up with 

the target. 

Roger. Understand that the best combination is 

resolved and medium. Low is just too low. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger. I'm not too sure what harpend that time, 

Kike. I was marking on the landing sites, using 

the code, and I kept getting a large trunnion 

for AUTO OPTICS. And I could see the target, or 

landing site was coming up, so I just‘went manually 

and marked and got the - the latitude and longitude 

were quite different from the noninal. 

Roger. We copy that, Jim. 
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Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. We're checking into Jim's remarks on his 

P22; and in the meantime, I have your maneuver 

PAD's and map updates, at your convenience. Over. 

Roger. 

Go ahead with your data, Mike. 

okay. And before that, we'd like to take the DSE 

away from you, please, for a while. 

All yours. 

Thank you, and -*a like you to go to PO0 aa 

ACCEPT. We have a P27 state vector update for 

You. 

There's POQ, and 1% going to AC&PT. 

Thank you. 

All yours. 

Which would you like first, the map update or 

the TEI 8? 

The map mula be f.i.re. 

Okay. -Map update: LQS 82:55:54, sunrise 83:05:49, 

prime meridian 83:ll:38, AOS 83:41:43, sunset 

84:18:45; remzks: control point 1 acquisition 

83:07:39, control point 2 acquisition 83:20:21, 

control point 3 ACQ 83:41:51, B-l acquisition 

84:02:28. Over. 

-’ .sj:.: __ 

_ . r- 
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Roger. 82:55:54, 83:O5:49, 83:X:38, 83:41:4X, 

84:18:45. cp-1 83:o7:3g, CP-2 83:20:21, CP-3 83:41:51, 

il 81:02:28. 

That's affirmative. 

Understand - - 

- - for the.TEI PAD. 

Roger. The TEI 8 PAD,.SFS/G&N: 45701, minus 

040, plus 157 085 18 1904. Are you with me so 

far? Over. 

Roger, 

okay. plus 3195, minus 01267, plus 04716 179 008 

001, not applicable, plus 00187 33552 311 33355 

42 0909 252. Are you still with me? Over. 

Roger. 

Okay. Picking up with the boresight star, it's 

old Dzuba who is the center star in the head of 

Scorpion; he's aown 060, left 42, plus 0773, minus 

16500 12082 36256 146 46 18. North set stars 

remain Sirius, Rigel, roll 129, pitch 155, yaw 010; 

four-quad ullage of 15 seconds, horizon on a 

b-degree line at TIG, ana requesting you zero the 

optics. Over. 

Roger. Going to ZeRO OPTICS. 

he you through with the computer now, Mike? 

It's your computer; P27 IM state vector in and 

verified. 
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03 10 24 26 cm Roger. We're going to put it in the CSM slot. 

03 lo 24 30 

03 lo 24 38 

03 10 25 36 

03 10 25 42 

.A 03 lo 26 44 

C) 03 10 26 50 

03 10 26 52 

03 10 27 00 

03 10 27 12 

03 10 27 20 

03 10 27 23 

03 10 27 28 
-. 

03 .lO 27 34 

cc Roger. That * s af Pinnat ive . 

I 

CDR Okay. TRI 8, SPS/G&N: 45701, minus 040, plus 157 

085 18 igob, plus 33195, minus 01267, plus 04716 

179 008 001, ANA, @US 00187 33552 311 33355 42 

ogogo 252, Dzuba down 060, left 4.2, plus 0773, 

minus 16500 12982 36256 1464618; Sirius, Rigel, 

cc 

CDR 

cc 

CDR 

cc 

CDR 

l.29 155 010, four-quad, 15 seconds, horizon 4 degrees 

at TIG. 

You keep good books; that's all correct. 

Thank you. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. Some time back, we noted evidence of a 

restart in the computer and wondered if you had 

any remarks about it. Over. 

I know it. Jim got screwed up on one of those 

programs. He's getting kind of tired here, and 

we got a RRSTART ard 3 couple of PROGRAM ALLARMS. 

I don't know what he did. 

CC Roger, Frank. The main point is the computer 

is looking fine to us, now. 

CDR That's good. 

CM2 Houston, don't believe all you hear up here. 

cc Ho, we have a filter, Jim, for that. 

CDR Th3nk you. 

. 
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03 10 28 32 cc 

03 10 28 37 CDR 

03 10 28 39 cc 

0 03 10 29 14 UP 

03 10 29 17 cc 

03 10 30 08 CMP 

03 lc 30 42 cc 
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Apollo 8, Houston. 

Roger. 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, whether there were any 

changes in the appearance of the s:ars. Such as, 

did he notice any twinkling while this w3s taking 

place, and did he notice any narrow limb brightening 

within 10 to 20 seconds prior to the sun's rising? 

Over. 

He'll be with you - he's doing a P52 now. 

okay. 

Houston, my comments concerning the sunrise was 

the comments above the terrain. Ihere appeared 

what might be called diagonal light or light due 

to the haze or something like that. As the sun 

came above or before the sun came above the limb, 

definite rays could be seen coming from the other 

side. It was 3 uniform haze emanating from the 

center spot where the sunwas going to rise, and 

this was something which I didn't expect. 

Roger, Jim. Understand. We copied that and just 

curious, and if you see it again whether you notice 

any stars twinkling or any additional information. 

- _ _. ..-- 
_ I 
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cm Will do. Won't have a chance until control point 1. 

IMP Actually, 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. 

cc Right. In German, probably, huh? 

Houston, Apollo 8. 
- 

CDR 

cc A~O~LO a, Houston. 

CDR okay. What time is that TV, Mike, 85:37?- 

cc 85:fl to terminator, which is probably like 86:lk. 

CDR okay. Well, I don't know if we can go that long 

with it, and I'm going to scrub all the other 

experiments, the converging 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 TFX. 

cc 

cc 

Roger, I understand, Frank. 

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. 

CDR Thank you. 

cc Roger. 

CDR 

cc 

Houston, Apollo 8. 

Apollo 8, Houston. GO ahead, Frank. . 

I- . 

-. 
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Roger. 1 want to scrub these control point 
- . 

sightings on this next REV, too, and let Jim 
-2 

take a rest. 
e. 

Roger. I understand. 

I understand you want to scrub control points 1, 

2, and 3 on the next REV and the converging 

stereo on the following REV. 

,That's right. We're getting too tired. 
- 

okay, Frank. 

Apollo 8, Houston. 

Go ahead. 

This REV coming up we vould like to clarify 

whether you intend to scrub control points 1, 2, 

and 3, only, and do the psuedo landing site; or 

vhether you also intend to scrub the psuedo land- 

ing site marks. Over. 

We’re eng everything. I'll stay up and try 
F 

and keep the Spacecraft vertical and take some 

automatic pictures, but I vant Jim and Bill to 

get some rest. 

Roger. Understand. 

* - I 
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Apollo 8, Houston. Four minutes to LOS. You 

have control of the DSE nov, and all your sys- 

tems are looking good. 

Thank you very much, Mike. 

You bet. 

Love11 is snorina already. 

Yes, ve can hear him down here. 

Apollo 8, Houston. 

Go ahead. 

We have 1 minute to LOS, Prank. You can termi- 

nate stirring up your cryos any time, and we 

agree with all your flight plan changes. Rave 

a beautiful backside, and we will see you next 

time out. 

Thank you. 

Roger. 

BEGIN LumAR REV 8 .-. 

Houston, Apollo 8. 

Apollo 8, loud and clear. 

Roger. 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. 

Roger, 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 infor- 

mation. The platform looks good, and it appears 

I !. 
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that it is your option if you would like to 

by-pass this P52, your platform will still be 

good at the'folloving TEI pass. And we would 

like to have your PRD reading, and I guess we 

are behind the sleep summary. Over. 

Okay. Jim and Bill are both resting now. I 

had about 3 or 4 hours earlier today. 

Roger. COPY. 

This PRD now reads 144. 

copy, 144. And we have an ugdate ready to go 

into your computer for the state vector if 

you want to go to poo ma Acme. 

PO0 ana ACCEPT. 

Thank you. 

Jerry, I'm standing by to copy the TEI 9 PAD. 

Okay, Apollo 8. We have completed with the 

computer. YOU can use the VERB 47 to transfer, 

and I have the TEI 9 PAD. 

That's Ken isn't ic,? Just a rninu;e, and IV11 
2 

take care of it. 

Roger. 

Okay. I went to PO0 and then VERB 47, ma I'm 

ready to copy. 

Okay. Do you have it in BLOCK? 

Say again. 

I say, do you have the UP TELIXETRY in BLOCK? 

Roger. 

- 

r- 
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03 I.2 01 26 CDR Okay. This PAD is a TEI 9, SPS/G&N: 45597, 

Q~INS 040, plus 157 08719 1820, pius 34188, 

minus 01353, plus 00780 180 008 001, November 

Alfa, plus 00187 34223 313 34021 42 0898 253 

033, down 131, left 28, plus 0758, minus 16500 

12987 36277 14648 16; prixzary star Sirius, 

secondary Rigel, 129 155 010; four quads, 

15 second, ullage, horizons on 1.2-degree 

window line at T minus 3; use high speed pro- 

cedure 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 vhat you have on the PAD. The PAD number 

should correspond vith 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 

?-second - 3.7-second burn in excess of the 

computed times. Cver. 

03.12 05 52 CDR Roger. Thank'you. 

05 12 06 02 CDR !lXI 9, SW/G&N: 45597, minus 040, plus 157 

08719 1820 , 3'188, minus 01353, 00780 plus plus 

180 008 00187 34223 313 34021 42 001, NA, plus 

0898 253 033, dovn 131, left 28, plus 0758, 

minus 16500 12987, plus - or 36277 146 4816; 
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and that's Sirius and Rigel 129 155 010, four 

'Jet, 15 seconds, 1.2 degrees on the vindov at 

cc 

CDR. 

CDR 

cc 

CDR 

CDR 

cc 

CDR 

cf.? 

CDR 

CC 

T minus 3, high speed minus MA, engine 3.7 sec- 

onds longer than given. 

That's affirmative, Apollo 8. And when you get 

around to it, if you would like for us to dump 

your tape, ve can do that when you get on the 

high gain. 

aoser- 

-a-. 
Should have it on the high gain now, 

. 
kust~. 

Roger. And we're going to go ahead and dump the 

tape. 

Roger. 

Ken, will ve get the real TRI PAD the next time 

zsivutd nw? 

Apollo 8, we'll have one for you the next time 

around, and ve'll update it if necessary on the 

foilovingFEv. 

okay. 

Houston, Apollo 8. 

Go ahead. 

Do you have any idea why quad B seems so much 

lover in quantity than the other three quads? 

Stand by. 
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03 12 1s 48 cc 

03 1.2 15 52 CDR 

03 I2 15 54 cc 

03 1.2 16 44 CDR 
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Apollo 8, Houston. 

Go ahead. 

0-Y. It looks to us like, although we're 

reading out the ssme thing you are on the quad 

mtity, using the computer program and all of 

the correction factors that are in there, it 

looks like all four of your quads are very close. 

In pounds, it looks like you have, for example, 

193 pxmds in quad A and 189 in B, 200 in C, 

and 190 in Delta. And the difference that you 

read on the gage is attributed to the fact that 

you don't have all of the correction factors in 

there. This ground calculation has an accuracy 

of atilt plus or minus 6 percent, and the best 

you can do on board, even using your chart, is 

plus or minus 10 percent. Over. 

Thank you. 

-7 7 
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Apollo 8, Houston. The tape recorder is back 

to you. 

Thank you. . 

Apollo 8, Houston. 

Go ahead. 

Okay. We've just finished looking at all your 

systems and all the trajectory information, and 

you have a GO for another REV. 

Thank you. 

I understand we're GO for REV 9. 

That's affirmative, 8. 
I 

How's the weather down there, Ken? 

It's really beautiful; loud and clear and just 

right in temperature. 

&IV about the recovery arex? 

That's looking real good. 

Very good. 

Yes. They told us that there is a beautiful moon 

out there. 

Now I was just saying that there's a beautiful - . ____---__ _._. -~-- 
earth out there. 
i- 
It depends on your point of view. 

Yes. 

if you're looking for things to do up there, Frank, 

you might hit that BIOMED switch over to the left 

position. 
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Oksy. 

Are you ready? 

All set. 

Five, four, three - say again. 

We've got the computers waiting. 

Ken, are you ready? Five, four, three, two, one. 

MARK. 
. 

Houston, Apollo 8. How dn you read? 

I'm reading you weak but clear, Frank. 

How about this antenna? Is thd any better? 

It's a little louder. 

Okay. 

Hey, Ken;'how did you pull duty on Christmas Eve? 

It happens tehelors every time, doesn't it? 

I wouldn't be anywhere else tonight. 

Ken, how's the . . . tracking on this lunar orbit 

coming out? 

Okay. Frank, it's looking like it's com;ng right 

down tie pike. It's doing just what it is sup- 

posed to, and apparently, all our computer pro- 

grams have got the right numbers in them because 

they're predicting where youtre going. 

Have they covered any.of these anomalies due to 

higb spots? 

Roger. They're detectable, but they're not chang- 
:' 

ing,things encugh to be anything mOre than - of 

interest. 

. _ --I-- 
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CDR Fine. Hope they are as good with the corridor 

as they were with the LOI. That wss beautiful. 

cc It sure was. That's - that is textbook all the 

cc Apollo 8, Houston. 

CDR 

cc 

00 ahead. 

ol=v. We're about - inside 10 minutes till LOS. 

We'll be picking you up again at 85:40, and we'll 

have all of the TV types' information standing by. 

In the event that the situation develops again, 

for pointing accuracies, if'I see 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 

csmera pointing, why I may try - call for a plus 

pitch, and then I'll just correct what I see to 

account for it. 

CDR Roger. We're not going to use the telephoto lens. 

I doc't believe we'll be able to get a picture of 

theearth. It's going to have to be the terminator, 

the &par surface. I'm looking at the earth right 

cc 

now; and we won't see it again during that period. 

Okay. Real fine then. And next time around, why, 

ve'll take an extra special look at all of the 

parsmeters; we'll have our TEI PAD for you. And 

- .., _-. 
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we'll use the last RRV fcr a real good hack on 

all systems. I'll give you a rundown by system 

of sll things we see and where they stand. 

Okay. Fine. 

Apollo 8, Houston. We're approaching 4 minutes 

to Los. All systems are GO. 

Roger. Than& you. 
I 

Bn;IRLuNARREv9 

Houston. 

Loud and clear and sn initial look at your sys- 

tems are good. 

Houston, Apollo 8. Over. 

We've got a picture, Apollo 8. 

Fbger. We've got the T - Roger. We've got the 

TV . . . 

' How does the picture look, Houston? 

Loud and clear. 

The TV look okay? 

That's very good. 

Welcome from the moon, Houston. 

Thank you. 

Houston, you're seeing a view of the earth taken 

below the lunar horizon. We're going to follow a 

track until the terminator, where we wili turn the 

spacecraft and give you a view of the long shadowed 
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terrain at the terminator, which should come in 

-- 

quite well in the TV. 

03 13 44 26 cc Roger. 

03 13 44 28 mP We don't know whether you can see it from the TV' 

screen, but the moon is nothing but a milky white - 

ccaupletely void. We're changing the cameras to the 

03 13 44 58 

other window now. 

CDR This is Apollo 8, coming to you live from the moon. 

We've had to switch the TV cameras DOW. We showed 

you first a view of earth as we've been watching it 

for the past 16 hours. Row 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 nyself have spent the 

day before Christmas up here doing experiments, 

taking pictures, ma firing our spacecraft engines 

to maneuver aroma. What we will a0 now is follow 

the trail that we've been following all dsy and 

take you on through to a lunar sunset. The moon 

is a different thing to each one of us. I think 

that each one of us - each one carries his own im- 

pression of what he's seen today. I know my own 

0 .- 

impression is that it's a vast, lonely, forbidding- 
. 

type existence, or expanse of ncthing, that looks 
. 
rather like c&Cl.s and clouds of puCce stone, and 

it certainly would not appear to be a very inviting 
.--- 

. 

.“. -,. I .- -.. .- .-._--.-_1- .L -.-.” .--- l----,l..l” .I,-.. -.-,I- -- --l_l.y z 
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place to live or WQ~I& Jim, uhat have you thought 

most about? 

Well, Frank, my thoughts are very similar. The 

vast loneliness up here of the moon is awe in- 

spiring, and it makes you realize Just what you 

have back there on earth. The earth from here 

.is a grand oasis in the big xxstness of space. 

CDR Bill, what do you think? 

INEJ I think the thing that impressed me the most was 

-\ 
the lunar sunrises and sunsets. These in partic- 

- 
', ular bring out the stark nature of the terrain, 

and the long shadows really bring out the relief 

that is here and hard to see at this very bright 
. 

CDR 

cc 

IMP 

cc 

surface that we're going over right now. 

You're describe - that's not color, Bill. De- 

scribe some of the physical features of what 

you're showing the people. 

Apollo 8, Houston. We're not receifing a picture 

now. Over. 

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 on the edge 

towards us and a mountain range on the other side. 

These nmuntains are the F'yrenees. 

A~0110 8, we're not rece;-ving modulation on the 

signal; ue do have SYNC. 

Are you reading us? Apollo, Houston. 

.; ---__-- 
. 

- -- 
- ..,. -. . ..” . . ^..- _ ...I-.. -: ..,_ _i~l --.. . _-_-_. _ __ __““.“, __.I. -----“--,-. .-...-A--- -,.. --L14-“” 

‘t 
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03 13 48 02 cc Apollo 8, we're reading you ?.oud and clear, but 

.._ 
no picture. We have no modulation. 

03 13 48 07 a4P Roger. We understand. Take a look nou. 

03 13 48 og a4P How about now? Apdlo. 

03 13 48 12 cc Loud and clear. Good picture. 

03 13 48 28 u4P What you're seeing has been cross - Smyth's Sea 

are the craters Castner and Gilbert, and what 

we've noticed especially, that you cannot see 

from the earth, are the small bright impact 

craters that dominate the lunar.surface. 

03 13 49 03 UP The horizon here is very, very stark. The sky 

is pitch black, and the earth - or the moon, 

rather, excuse me - is quite light; and the con- 

trast betveen the sky and the moon is a vivid, 

dark line. Coming into the view of the csmera 

now are some-interesting old double ring craters, 

some interesting features that are quite common 

in the mare region and have been filled by some 

material the same consistency of the maria and 

the same color. Here are three or four of these 

interesting features. Further on the horizon you 

see the . . . The mountains coming up now are heav- 

ily impacted with numerous craters whose central 

peaks you can see in many of the larger ones. 

33 
0 

13 50 08 CXP Actually, I think the best way to describe this 
: 

- area is a vastness of black and white, absoluteiy -' 0: _ 
no color. 
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lhe sky up here is also rather forbidding, fore- 

boding expanse of blackness, with nu stars visible 

vhen ve'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 smsll asteroids and meteoroids pock- 

marlring the surface every square 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 ap- 

pearance instead of sharp, Jagged rocks. 

Only the newest feature is of any sharp definition 

to them, and eventually they get eroded down by 

the constant bombardment of small meteorites. 

How is the picture nov, Houston? Houston, are 

you reading us? 

Ioud and clear, and the picture looks real fine. 

Thank you. 

Can you see the two large craters Just to the 

right of our track, Houston? 

That's affirmative. 

'Be very bright features you see are the new im- 

pact craters, and the longer a crater has been 

on the surface of the moon, vbx, the more mottled 

and subdued it becomes. Some of the - - 

Apollo 8, we've apparently lost your voice; the 

picture is still good. 

i- 
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. 
IMP Roger. 

ue Houston, we're passing over an area that's Just 

east of the S@h's Sea now, in checking our 

charts. S&h's Sea is coming up in a few min- 

utes . 

Roger. 

Apollo 8, if you go to PO0 and ACCEPT, we'll up- 

link some information. 

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 dark- 

cc 

cc 

LKP 

cc 

LMP 

ness. Houston, we're in POO, and you have the 

computer. 

lhank you. 

We're now approaching a series of small impact 

craters. There is a dark a*ea between us and 

them vhich could possibly be an old lava flou. 

LMF You c-at? see the large mountains on the horizon 

nov ahead of the spacecraft to the north of our 

track. 

'lhe intensity of the sun's reflecticn in this 

area makes it difficult for cls to distinguish 

the features we see on the surface, and I suppose 

it's even harder on the television, but as we ap- 

proach the terminator and the shadows become longer, 

you'll see a marked change. 

. 

. 

.-- -. 1 . 

c - . 
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There is a very dark crater in the filling material 

in this-valley in front of us now. It is rather 

tmusud in that it is sharply defined, yet it's 

dark all over its interior walls, whereas most 

new-looking craters are of very bright interior. 

Small impact crater in front of us now in the lit- 

.tle mare 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. 

. 
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We believe the crater, the large dark crater 

between the spacecraft and the Sea of Crises 

is Condorcet Crater. The Sea of Crises is 

amazingly smooth as far as the horizon and 

past this rather rough mountainous region in 

front of the spacecraft. 

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 

vindov now. 

Roger. We'll switch windows; How does that 
i-, 

look now, Ken? 

That's real fine. 

Apollo 8, can you tell us which window you 

are looking out? And 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? 

Roger. .We are just about to lose our lock; that - 

is why we are slowing up a little bit. We see 

the Sea of Crises in front of us now. We are 

looking out the left hand rendezvous window. 

Houston, how are you reading us now? 

Loud and clear. 

The crater you see on the horizon is %he Sea of 

Crises?? How are you reading us, Houston? -- 
*I:- 

/. 
_ -_. ._ 

I 
f 

L- - 
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hua ana clear, Apollo 8, and we have a picture 

that is good. 

Right. 

Roger. We are gettin- t ci static. The 

Sea of Crises is in front of us on the horizon, 

and the dark crater Picard can be seen in the 

middle. We ar now breaking the moon's sunrise 

or the spacecraft's sunset. Tnis is an area that 

the sun has just recently come up on the moon. 

The mare we are over now has a mottled look aoout 

it, but not very heavily cratered, so it must be 

relatively new. This is the Sea of Fertility, 

and we're coming upon a large crater, the delta 

rim variety; has a strange circular cracked 

pattern around the middle of it. The crater that 

you see now is about 30 or 40 miles across. 

How is your picture quality, Houston? 

This is phenomenal. 

There is en interesting rill directly in front of 

the spacecraft now, running along the edge of 

a s~dl mountain; rather sinuous sha$e with right- 

angle turns. 

'Ibis area just to the west of the Sea of Crises is 

called the "rsh of Sleep and to the west of that 

the Sea of Tranquility. 

Can you see the fracture patterns going across the 

mare in front of us now, Houston? 

----- 
I 

i 

, .  

,  .  
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03 14 04 47 cc That doesn't quite stand out. 

03 14 04 53 LMP Roger. The series of cracks or faults across 

the middle of the mare: they drop down in about 

three steps to the south. The parallel fault 

pattern to the north has a drop down in the 

center. I hope all of you back down on earth 

can see what we mean when we say that it is 

a rather foreboding horizon, a very rather dark 

and unappetizing looking place. We are now going 

over - approaching one of our future landing 

sites selected in this smooth region to - called 

, 

L) 

the Sea of Tranquility - smooth in order to make 

it easy for the initial landing attempts in order 

,- 

to preclude the having to dodge mountains. Now 

y v? 
you can see the long shadows of the lunar sunrise. 

( y" We are now approaching the lunar sunrise, and for 

all the people back on earth, the crew of Apollo 8 

J' ,, I L 
/r ) has a message that we would like to send to you. 

03 14 06 56 -:LNP I .! 
G.4 In the beginning, God created the Heaven and the 

y; Ea&Jjg d the Earth was without form and void, 

:vJ@ 
di' 

and darkness was up& the face of the deep. And 

the spirit of God moved upon the face of the waters:; 
;-. hR 7 

,+a Cod sa’ 

w 

. . 

(._) 

li&?[ G 

"let there be light." And there wz‘ 

1 
And God saw the light and that it was good, 

. - 
yi" God divided the light from the darkness; 
% 2 

03 14 07 29 CMP -And God called the light Day, and the darkness he 

J,c _v’ ’ L.’ 
I- 

called Night. &nd the evening and the morning 
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"iet there be 

a firmament in the midst of the waters. 

made the firmament and divided-the waters which 

were under the firmament from the waters wkisi. P 
! 

were above the firmament. 

03 14 08 07 

God called the firmament Heaven. And the evening 

d the morning were the second day. 

CDR "let the waters under the Heavens 

-be gathered together into one place. 

the dry land appear." And it was 

called the dry land Earth. And the gathering 

together of the waters called the seas. And 

God saw that it was good. And from the crew of 
-I 

Apollo 8, we close with;ood night, good luck, 

a Merry Christmas and God bless all of you - all 

of yoc bn the good Earth ./- 

03 14 09 46 CDR Houston, how do you read? Apollo 8. 

03 14 og 48 CC Loud and clear, Apollo 8. And thank you for 
e' 

a verv R ood shdw. We have a maneuver PAD for c 

you when you are ready to copy. 

03 14.10 00 . CDR Houston, Apollo 8. 

03 14 10 02 cc Apollo 8, read you loud and clear. 

03 14 10 07 

03 14 10 21 

03 14 lo 26 

CDR Roger. Are we off the air now? 
7 

cc That's affirmative., Apollo 8. You are. 
L 

CDR Did you read everything that we had-to &y-there? 
> 

+- 

-- ‘ I 

I 
L.-- 

‘, 
- 
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Loudandclear. Thank you for a real good show. 
-if 

1U 

Okay. Now, Ken,)we'd like to get all squared !Li "./ .b 

L. 
away for TRI here. Can you give us some good 

.Q' &r-'"i 

words like you promised? 
,; gy+ I 

1 . 
_ ,izf- 

Yes, sir. I have a maneuver PAD. I think we 

vould like to start by dumping the tape. If 

ve can have that, I have your TRI 10 maneuver 

PAD, and then ue.will run through a systems 

brief. 

I understand this is a maneuver PAD that we 

vill use for TEI. Is that correct? 

And you got the tape, Houston. 

Trmnk you. 

Ready to copy, Ken., 
. . ,' 

Roger. TRI 10, SPS/G&N: 45597, minus 040, plus 

157 08glg 1564, fi us 35183, minus 01513, minus 

00346 180 007 000, November Alfa plus 00186 

35223 38 35019 42 0928 253, boresight star 

Scorpii Delta (another name for it is Dzuba) 

down 071, left 45, plus 0748 minus 16500 12995 

$3 00146 5005; primary star Sirius, secondary, 

Rigel, 129 155 010; four quads, 15 second, 
I 

ullage; horizon on the 2.9 window line at T 

minus 3; use high-speed procedure with minus 

Mike Alfa; Over. 

- I 
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03 14 16 og 

03 14 16 17 

03 14 16 32 

03 14 16 40 

03 14 16 42 

03 14 16 46 

03 14 19 39 

03 14 19 44 

03 14 lg 46 

03 14.19 54 

03 14 19 5; 

u4P Okay. TET PAD as follows: SPS/G&N: 45597, 

minus 040, plus 157 08919 1564, plus 35189, 

minus 01513, minus 00346 180 007 000, not 

applicable, plus 00186 35223 318 35019 42 0928 

253, Scorpii Delta (Dzuba), down 071, left 45, 

plus 0748 minus 16500 12995 36300 146 5005; 

Sirius, Rigel, 129 155 010; four quads, 15 sec- 

onds, 2.9-degree window line at TIC minus 3, 

high-speed procedure minus MA. 

cc That's correct, Apollo 8. 

CDR 

cc 

CDR 

CC 

CDR 

cc 

CDR 

CC 
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Ken, this is Frank. I want to - - I want to 

make one thing certain. This the load that 

ve are to use to burn with, right? This is 

not just a PAD data for 10 abort? 

Okay, Apollo 8. We will update this PAD prior 

to theburn. 

Oh, you will? Okay. 

Yes, sir. 

Say again. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. I am reading you with a lot of background 

noise. Can you read me clearly? 

Roger. 

Okay. I am going to give'you a quick summary 

of systems. Basically, all systems are good. In 

. I 

, s- -- 
.^ . 
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respect to your return trajectory, we can still 

get to the mid-Pacific line at 146 hours by 

waiting as late as the thirteenth REV. After 

138 seconds of the burn, you are on your way 
7 
home. The weather in the recovery area looks 

good. Apollo 8, did you call? 

Continue, Houston. 

Apollo 8, Houston. Could we have the high gain 

for a little bit longer? 

We broke scan on it, 'Ken.: 

Okay. 
i You are coming in loud and clear now. 

Did you copy rq trajectory information? 

We are on OMXI B now. 

Roger. 'That is fine. 

Say again, please. Go ahead. We are 130 - 

Will you say again, please? 

Wilco, Apollo 8. First, if you can spare, we 

would like to have the high gain to complete 

the dump. 

Stand by. We will try to get it for you. 

Roger. 

In a couple of minutes there, Houston. 

Roger. Thank you. 

Okay, Apollo 8. While we are - - 

Apollo 8, while we are waiting for the high gain, 

I will continue the trajectory summary. We can 

* 

_’ 

,. 
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still get back to the mid-Pacific line in 146 hours 

from the thirteenth REV, and you are on your way 

after 138 seconds of the burn. That's 138 seconds, 
-- 

gets you clear of the butterfly region. We 

recommend not trying preignitions or restarts after 

20 seconds. If you go beyond 20 seconds, this may 

get the trajectory beyond the correction - RCS cor- 

rection capabiiity to a free return. The weather 

in recovery area is good. We have an AOS follow- 

ing TRI of a9 plus 28 plus 39 and an AOS without 

TEI of 89 plus 37 plus 24. During the burn, you 

may notice a slight change in chamber pressure and 

tank pressures due to ;he fuel exhaustion in the 

storage tank and going to the sump tank. This may 

occur somewhere around 2 to 5 seconds into the 

burn. It'll be a small change in pressures in both 

systems. Going down the systems, all systems are 

Go. In ECS, we want to stop water boiling after 

TEI for trajectory purposes. Your water dump 

situation looks good; you should be.good to greater 

than 105 hours. We'll try to hold off the water 

dump.until after MCC 5. In the EPS, we'd like to 

stir the cryos prior to TLI - correction TEI. The 

next purge on the fuel cells will occur at approx- 

imatel'i 92 hours, and that will be both hydrogen 

and oxygen. Your battery status: 'battery A 34.9, 
-~. 

battery B 39.1, and Charlie 38.5. We have the 
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single tsnk cryo capability. SPS: looking at 

the performance on the previous burns, you can 

anticipate a normal burn taking approximately -- - 

3.7 seconds in excess of the computed values. 
..__I_____--. .._---.. -._ 

Engine performance looks nominal, and all pa- 

rameters have been steady. RCS looks good; all 

four quads according to the computer programs 

have approximately the ssme capacity. You have 

a good REFSMMAT to take you through TRI. We'll 

have a post TRI FTC attitude for you in a few 

minutes. and that just'about wraps up what we 

have on systems. Over. 

CDR Roger. Thank you, Houston. We appreciate the 

SW- We're trying to get high gain. 

cc Roger, 

cl@ I think we have it. 

CDR YOU & hare the hi& gain. Now, Ken, as I 

understand it, if it shuts down after 20 sec- 
- ._c_____----- 

ends of burn, you don't want us to try to re- I_- _-.- --_-_-I__ -----_ ..__ 

1 

- 

cc 

cc 

CDR 

cc 

light it. Is that what you said? 
-w 
Stand by. 

Apollo 8, the intent w:as do not delay ignit 

beyond 20 seconds. Over. 

Oh, do not delay ignition beyond 20 seconds 

Roger. 

That's affirm. 

ons 

1 : 

1 
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Okay. You want me to start it on tank A and 
--- 

then switch to B again like we did on our LOI, 

right? 

That's affirmative. 

Okay. 

Did you put in this PAD for us? Should P30 and 

40 be in our computer now? 

Apollo 8, that's negative. We had not uplinked 

this PAD. We'll put this one in on the next pass. 

Okay. Roger. 

Apollo a, Houston. You have a CO for this -REV. 

Roger, Houston. 

~poll0 a, Houston. We have completed the tape 

dump, and the recorder is yours. 

Thank you. 

Houston, how do you read? Apollo 8 on OMNI C. 

Loud and clear. 

Thank you. 

Apollo a, Houston. We're 5 minutes to MS; 

ve'll have AOS Honeysuckle at a-7:38:42. 

. Roger. 
‘2 

,i ~*vwG 

, 
tvc: -rrr-3 J-- 

cc Apollo 8, everything looks good going over the hill. 

CDR Roger, Ken. Thanks a lot. We'll see you around 
'--- - --\ 

the next pass. Just have our TEI update for us 

when you're ready. Okay? 

cc Roger. 

c -- . . ., ._.- ._ .._ ~, 
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03 15 24 XX 

03 15 39 47 CDR 
. 

03 15 39 49 cc 

03 15 39 53 CDR 

03 15 40 36 cc 

03 15 40 44 CDR 

03 15 40 57 CDR 
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03 15 41 01 cc 

03 15 41 19 cc 

03 15 41. 26 CDR 

03 15 41 28 .cc 

() 03 15 44 23 CDR 

03 15 44 33 CDR 
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BEGIN LUNAREW'I?J - 

Houston, Apollo 8. 

Loud and clear, Apollo a. 

Okay. You want the computer? 

Apollo 8, we would like to have the high gain, 

and when we get that, well, ve will start a dump, 

and we will start your updates. 

Okay. How about reading us the PAD, and we will 

try to get you the high gain. 

Ken, read us off the PAD in case you can't get 

the dump in; we can still do it. 

Roger. I have got them right here. 

Okay, APO110 8. The first PAD I have is TEI 10. 

Go ahead. 

Alright. TEI 10, SPS/G&N: 45597, minus 040, 

plus 157 08919 1567, plus 35186, minus 01512, 

minus 00520 180 007 000, November Alfa, phS 

00186 35223 318 35018 42 0924 253; Scorpii Delta, 

down 069, left 45, plus 0748, minus 16500 12994 

36300 146 5005; primary star Sirius, secondary 

Rigel, 129 155 010; four quads, 15 seconds, ul- 

lage; horizon on 3.2-degree window line at T 

minus 3; use high-speed procedure with minus 

Mike .Ufa. Over. 

stand by 1 second. 

You got the high gain now, Ken: 

- , .- 
I 

‘- 
,. ---_ 

. 
.: I_ ---. 

- I(_- _.“.~., . .., 
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03 15 44 36 

03 15 44 38 

b3 15 44 40 

03 15 44 44 

03 15 44 45 

03 15 44 50 

03 15 45 00 

03 15 45 06 

03 15 45 13 

03 15 45 14 

03 15 45 18 

cc 

QQ 

cc 

cc 

OlP 

cc 

CMP 

cc 

cc 

CMP 

03 15 46 46 cc 

03 15 46 57 CMP 

03 15 47 03 cc 

03 15 47 15 CDR 

the hours on GR'II, 089. 

Roger. 089. 

Alright, Apollo 8. I have TRI 

We are ready; go ahead. 
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Roger. 

Houston, ~~0110 8. How do you read? 

Loud and clear. 

Apollo 8, we would like to - - 

- - TEI 10. 

Apollo 8, we would like to have you go to PO0 

'and ACcEpT, and we would like to take the recorder 

at this time; then I will copy your PAD. 

You have got PC0 and ACCRPT, and you have the 

recorder. 

Thank you, Jim. 

All set for the maneuver. 

Go ahead. 

TEI 10, SPS/G&N: 45537, minus 040, plus 157 

08919 1567, plus 35186, minus 01512, minus 00520 

180 007 000, not applicable, plus 00186 35223 

318 35018 42 0924 253; Scorpii Delta, down 069, 

left 45, plus 0748, minus 16500 12994 36300 146 

5005; Sirius, Rigel, 129 155 010; four-quad, 

ullage, 15 seconds; horizon on the 3.2-degree 

mark is T minus 3; high-speed procedure minus MA. 

That is correct, Apollo 8. Would like to confirm 

ll PAD; 

. . c 

I 

L- 

-. .: 
.- 



.- 

0 

- 
C) 

/ 
: . C-J 

I i 

(Goss NEI! 1) 

03 15 47 17 cc Roger. TRI 11, SPS/G&N: 45597, 0 - correction - 

that's minus 040, plus 157 09118 1224, plus 36325, 
I 

minus 01727, plus 0142% 180 003 000, November 
I 

ufa, plus 00186 36394 323 36186 42 0995 254; 
I 

03 15 49 47 

Scorpii Delta, down 103, left 48, plus 0742, 

minus 16500 130 05 363 27 146 5144; Sirius and 

Rigel, 129 155 010, four quads, 15 seconds; 

horizon on 2.9-degree line at T minus 2; high- 

speed procedure vith minus Mike Alfa. Over. 

CMP *Roger, Houston. TRI minus ll, SPS/G&N: 45597, 

minus 040, plus 157 09118 1224, plus 36325, 

minus 01727, plus 01428 180 003 000, not appli- 

cable, plus 00186 36394 323 36186 42 0995 254; 

Scorpii Delta, down 103, left 48, plus 0742, minus 

16500 13005 36327 14651 44; Sirius, Rigel, 129 155 

03 15 51 15 cc 

010; four guads, 15 seconds, 2.9-degree window mark 

at T minus 2; high-speed procedure minus MA. 

That's correct, Apollo 8. 

03 15 51 25 Im Houston, could you give me the SPS helium tank 

temperature at about 87:20, please? I 
I 

- 03 15 51 42 cc Okay. Stand by one. I 

03 15 51 47 IMP Roger. 

03 15 54 10 cc Apollo 8, Houston. 0ur loads are ia and verified; 

the computer is yours. 

03.15 54 18 CMP Roger. 

03 15 54 35 CMP Houston, Apollo 8. 

- 
. , I 

. 
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03 15 54 46 

03 15 55 03 

03 15 55 l.l 

03 15 55 19 

. 03 15 55 24 

03 15 55 28 

03 15 55 33 

03 15 55 43 

03 16 03 28 

03 16 03 33 

03 16 03 36 

03 16 04 03 

03 16 09 47 

cc 

IMP 

cc 

cc 

CMP 

cc 

u4P 

cc 

CDR 

cc 

CDE 

cc 
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Apollo 8, Houston. At 87:48, we're reading 

84 degrees, and at MS we had 80. Ue'll take 

a look at the tape and see if we can find out 

what we had on the backside. 

Okay. I would kind of like to know what I might 

expect at ignition here at TEI. 

Roger. We'll take that off the tape. 

Houston; this is 8. I take it you have loaded 

both state vectors; is that correct? 

That's affirmative. 

Roger. 

We loaded your CSM and IM NAV and external 

DELTA-V, in that order. 

Roger. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Okay, Apollo 8. We've reviewed all your systems. 

You have a GC for TRI. One of the things we 

would like to do as soon as you come out on the 

other side is a P23. We are checking into your 

helium pressures now. We're going to correlate 

not only the last RRV but the previous REV for 

the same location, and we will have that number 

for you in a little bit. 

Okay. 

Apollo 8, Houston. The tape recorder is yours. 

I have your FTC attitude. 

. . 

F--- 
j E : .I : at: 
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03 16 09 55 

03 16 09 58 

03 16 10 I.TL 

03 16 10 14 

03 16 10 24 

03 16 10 31 

03 i6 lo 40 

03 16 14 4g 

03 16 14 54 

03 16 14 56 

03 16 1.5 22 

03 16 28 28 

03 16 28 35 

CDR 

cc 

CDR 

cc 

CDR 

cc 
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cc 

CDR 

cc 

CDR 

cc 

CMP 
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Roger. 00 ahead. 

Okay. FTC attitude vi11 be pitch 10, yaw 45. 

This begins at 92 hoyrs. Over. 

Is that pitch 10 and yaw 45? 

Affirmative. And looks like that will go with 

the entry REF'SI*MAT; begins at 92 hours. 

Thank you. 

Apollo 8, would you put your & TELENETRY to 

BMCK, please? 

In BLOCK. 

Apollo 8, Rouston. 
- 

00 ahead. 

Okay. On the helium tank TEMp's: that's not 

recorded on low bit rate, and looking over our 

tape dumps, most of this stuff we have on the 

backside there is low bit rate. So we won't 

be able to give you an exact number, buL look- 

ing at what we have every time we go out of 

sight and come back over the hill, it looks 

like you can expect about 82 to 54 degrees as 

a nominal temperature. 

Thank you. 

Apollo 8, Houston. We'd like to have the tape 

recorder for about 5 minutes for one last look. 

Roger, Houston. You're getting it. 
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03 16 28 38 

03 16 28 52 

03 16 28 56 

03 16 P 20 

03 16 31 23 

03 16 31. 28 

03 16 31 57 

03 16 32 11 

03 16 P 13 
--.. 

03-16-32 20 

03 16 32 22 

03 16 32 28 

03 16 sz 31 

03 16 IP 40 

03 16 32 42 

03 16 47 37 

- ._ 
03 iS--4& 06 

-1 -.. -. 

03 16 49 16 

03 16 50 55 

03 16 51 01 
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Thank you. And I guess we still have a clyo stir 

ahead of us, and we've checked your triple bias, 

and there's no change. 

Roger. And we're stirring cryos right now. 

Thank you. 

Ken, are you through with the tape recorder? 

Stand by one. . 

We're on a maneuver to burn attitude, and it's 

going to make us lose the high gain. 

Apollo 8, the tape recorder is yours. We have 

your Double Umber update, 89:07: 15.87. 

Roger. Copy. 

Roger. And no change on your AOS time. 

Say that again, will you, Ken? 

There's no change on your AOS time. 

Now what vas it? 

Okay. With TEI, 89:28:x9. 

Thank you. 

Roger. 

Apollo 8, Houston. We have 3 minutes to LOS; 

all systems are CC. 

Apollo 8, Apollo 8, this is Houston. 

minutes LOS; all systems are CC. Over. 
. 

Roger. Thank you, Houston. Apollo 8. 

All systems are CO. Apollo 8. 

Thank you. 
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02 1-f 311cCC 

03 17 31 30 cc 

03 17 31 58 cc 

03 1-l 32 50 cc 

03 17 33 38 cc 

03 17 34 16 CMP 

03 17 34 19 cc 

03 17' 34 25 jf+’ CMP 
03 17 34 31 cc 

03 17 34 37 _ CMP 

03 17 35 14 cc 

03 17 35 19 cc 

03 17 35 23 cc 

03 17 35'30 CMP 

Apollo 8, Houston. p G ‘b -L- 

Apollo 8, Houston. 

Apollo 8, Houston. 

~~0110 8, Houston. 

Apollo 8, Houston. 

Rouston, Apollo 8. Over. 

Hello, Apollo 8. Loud and clear. 

Roger. Please be informed there is a Santa Claus 
-.-__.__ -- ..- --~- ._ _____.. _. 

That's affirmative. You are.the best ones to 

kqow. 

That burn status report: it burned on time; burn 

tiwms 23 seconds, seven-tenths VGK. 

Attitude nominal, residuals- minus five-tenths 

VGx plus four-tenths VGK - of minus 0 VGZ. 

DELTA-vc minus 26.4. 

Roger. 

Apollo FLIGHT has - 

Apollo 8, reconfirm ~0.21 bum time, p lease. 

Roger. We had 2 minutes 23 seconds. Our - 

wait. one. Change-that to read 3 minutes 23 sec- r-7 / 
- L - 

ends. 

mank you. 

This gives the sensation that you are clinbing, 

Ken. 
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03 17 36 35 

03 17 36 41 

cc 

03 17 36 47 cc 

03-17 36 53 CDR 

03 17 36 56 cc 

03 17 37 10 cc 

03 17 37 19 CDR 

03 17 37 25 cc 

03 17 39 50 cc 

03 17 40 01 

03 17 41 44 

CDR 

cc 

03 17 41 55 CDR 

03 17 51 57 cc 

03 17 42 01 CDR 

03 17 43 06 CDR 

03 17 43 10 cc 

03 17 43 22 CDR 

03 17 43 25 cc 

03 17 43 27 CDR 

R 
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gay again, Apollo 8. 

I say that this gives the sensation that you are 

climbing. 

Roger. 

What's next on the docket? 

High-gain antenna. 

Apollo 8, at the first convenient moment, we'd 

like to have the high-gain antenna. 

You've got it; you're on the high gain. 

Roger. 

Apollo 8, Houston. We do not have any data on 

the ground yet; the voice is very good. 

Roger. 

Apollo 8, Houston. We'd like to try to have you 

manually acquire on the high gain. 

Okay. 

This will take a wide beam width. 

Wide beam width. Roger. 

Houston, Apollo 8, We've manually acquired in 

wide beam. 

Roger. Reading you loud and clear. Initial 

tracking indicates a 4 foot per second at 8 hours 

will put you on target. 

Four foot per second at 8 hours. 

Correction, that's 15 hours. 

Roger. Roger. 

----’ 
I 
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03 17 45 26 
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03 17 45 52 
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cc 
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cc 
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cc 
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Apollo 8, we have data; we'd like to have the 

tape recorder. 

You can have it. 
. 

lllank you. 

Houston, Apollo 8. 

GO ahead, Apollo 8. 

.Ro,er. Do you wish me to reinitialize the W-matrix 

at this time? 

Affirmative, Apollo 8. 

Roger. And that - - 

Houston, Apollo a. Which battery do you want us 
. 

to start charging? 

Okay. We'd like to start on battery Alfa. 

Battery Alfa. Okay. 

Apollo 8, would you go to NARROW BEAM on the 

high gain? 

Just a minute. 

We’re on NARROW BEAM. 

Roger. Sounds real good now. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Okay. If you'll go to PO0 and ACCBPT, we'll 

update the REFSKMAT, and I have some backup GDC 

angles for the new entry REFSMMAT--. 

Roger. Understand; PO0 and ACCEPT, and you;11 

give us the new REPSMAT. 

., 

‘- _--... 

_ . _ - . “_ _. 
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93 17 51 57 

03 17 52 52 

03 17 52 57 

03 17 53 17 

03 17 53 15 

03 17 53 27 

03 17 53 31 

03 17 54 06 
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03 17 54 30 
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03 17.54 52 
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cc 
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cc 
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cc 
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cc 

cc 
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cc 
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Affirm. 

Okay. Houston, you have the ACCEPT. 

Roger. Your backup ODC alignment: roll 308, 

pitch 209, yaw 357. Over. 

Roger. Alright. What set of stars? 

That's on Sirius and Rigel. 

Understand; roll 308, pitch 209, yaw 357. 

That's affirmative, Apollo 8. 

Oood lnorning, Apollo 8; Deke here. I Just would 

like to wish you all a very Merry Christmas on 

behalf of everyone in the Control Center, and 

I'm sure everyone around the world. None of 

us ever expected to have a better Christmas present 

than this one. Hope you get a good night's sleep 

from here on and enjoy your Christmas dinner 

tomorrow; and look forward to seeing you in Hawaii --_ ~. 

on the twenty-eighth. 
___ .~ -.~- __.._ -_---- 
Okay, leader. We'll see you there. That was a 

v=-Y¶ very nice ride, that last one; this engine 

is the smoothest one. 

Yes, we gathered that; an outstanding job all the 

way around. 

Thank everybody on the ground for us. It's pretty 

clear we wouldn't be tzp-here if we didn't have 

them doing it or helping us out here. 

We concur that. 

I concur, too. 

. -_ - 
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03 55 07 17 

03 17 55 12 

03 17 57 01 

_ 03 17 57 06 

03 17 57 07 
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03 $57-27 
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03 17 57 25 

03 17 59 01 

03 17 59 11 

03 17 59 $8 

03 17 59 30 

03 17 59 31 

0317 52 5p 

LMFJ 

cc 

LAP 

cc 

CDR 

cc 

CDR 

\ . 
cc 

cc 

CDR 

cc 

cc Typhoid Jack here, and we have got some good words ._ - 

here that originated at the Cape with a bunch or' . 

-*iends of yours. A@ it's sort of in a paraphrase 
/ 

of a poem that you probably are -familiar with. Do 
-"------~ 

you read me,.Apollo a? 

CDR You are loud and clear, Jack. 
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Even Mr. Kraft does something right once in a --- 

while. 
-----\ 
He got tired of waiting for you to talk and went 

home. 

Okay. 

Apollo 8, Houston. 

Co ahead, Houston. 

Okay. The computer is yours, and I guess we have 

an IMDalignment and a P23 on the schedule. 

Okay. Thank you. Do an IMU alignment coming up. 
\ 

Seethem in black. 

Roger. 

Apollo 8, Houston. We would'like to have you cycle 

your ZERO OPTICS switch prior to beginning P52. 

Roger. We are going to see if we can find some 

stars here before we do this P52. 

Roger. And got a couple of words for you. Jack's 

been watching you since LOI, and'he hr?s a few words 
I 

he wants to give you. 

Go ahead. 

I 
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03 17 59 55 CC Okay. "'Tvas the night before,Christmns and way 

cut in space, the Apollo 8 crew had just won the 

moon race. The headsets were hung by 9he consoles 

with care in hopes that Chris Kraft soon uould be 

there. Frank Barman was nestled all snug in his 

bed, while visions of FE!?SMMAT's danced in his 

head; and Jim Lovell, in his couch, and Anders, 

in the bsy, were racking their brains over a com- 

puter display. When out of the DSKY, there arose 

such a clatter, Frank sprang from his bed to see 

what was the matter. Away to the sextant he flew 

C! 

like a flash to make sure they weren't going to 

crash. The light on the breast of the moon's 

? 
jagged crust gave a luster of green cheese to the 

gray lunar dust. When mhat to his wondering eyes 

should appear, but a Burma Shave sign saying 'Kilroy 

was here.' (Laughter) But Frank was no fool; he 

knew pretty quick that they had been first; this 

must be a trick. More rapid than rockets, his 

curses they came. He turned to his crewmen and 

called them a name. Now Lovell, now Anders, now 

don't think I'd fall for an old joke you've written 

up on the wall. They spoke not a word, but grinning 

like elves, and laughed at their joke in spite of 

themselves. Frank sprang to his couch, to the 
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03 18 01 40 
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cc 

cc 
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ship gave a thrust, and away they all flew past 

the gray lunar dust. But we heard them explain 

ere they flew around the moon: Merry Christmas 

to earth; we will be back there real soon." 

Great job, gang., 

Thank you very much. That was a very good poem; 

but in order to win the race, you have got to 

end up on the carriers. 

We will see you there. 

Hey, Jack. You really got Bill trained. (Laughter) 

Okay. 

I certainly hope so. 

You did pretty well, Jim. 

You must have talked on the way out there. 

( Laughter 1 

Houston, this is Apollo 8. 

Go ahead. 

Roger.. We got an alignment with your new RJZFSMKAT 

now. What's on the program here? You want us in 

P23 and then what? 

Looks like some sleep is coming up. 

That's what I wanted you to say. We used up 

the gimbal angles of 10 and 45 with the - this 

REFSNNAT, right? 

Affirmative. 

Okay. 

,  

.  .  .  

.  .  . ,  .  _ “ . .  
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03 18 13 56 

03 18 14 00 

03 la 14 03 

03 18 14 48 
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cc 
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Apollo a, Houston. 

Co ahead, Houston. Apollo 8. 

Roger. Notice that you are starting on your P23 

which is the last scheduled activity. Initial 

tracking looks like the initial midcourse may be 

less than the 4 foot per second on the first guess. 

And we have looked at your burn data, and it's 

all just as smooth as you said; everything on 

there looked real nominal. Systems now iook good; 

looks like in PTC attitude, we should be able to 

switch OMNI's for you, if you would like to do that. 

We were having good success with predicting on the 

way out where to switch the antennas, and if it 

will help you %-.y, we can do that on the way back 

in. 

That would be nice if you could do it, but we will 

keep one man in the shop to watch the gimbal angles; 

but if you could switch the OMXI's, it would sure 

save us a lot of problems. 

Okay. We will do that. When you get in the FTC 

attitude, we will let you know when we take the 

command on the antenna switching. 

Okay. Just be careful what you do with the tape 

recorder. Bill's a little sensitive ahout that. 

Roger. We were listening to ihe tape dumps, and 

it looks like Bill gets a happy new year after all. 
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A happy new year? How come, Jack - an, in a 

joke? 

No, we got that off of his tape dump; he and Jim 

were discussing that one. 

Oh, yes. That's right. 

Houston, are you getting all this data from P23? 

Houston, Apollo 8. 

Go ahead, Apollo 8. 

I wanted to know if you're getting the data from 

P23? 

That's affirmative. 

Okay. 

i 

i 
i 
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Eureka! 

Houston, Apollo 8. 

Co ahead, Apollo 8. 

Houston, ~poii0 a. 

Co ahead, Apollo 8. 

Ken, we've about run out of gas here on this 

next set of stars. Would you ask your people 

to be especially alert there watching the 

systems tonight? 

Sure will, Frank. 

Okay. It's maneuver to pitch 10 and yaw 45. 

Roger. I have - let's see, we've got a hydrogen 

purge line here that ought to come on about 

91:&l and an oxygen-hydrogen fuel cell purge 

for 92 hours. 

Okay. Will you call us about those, please? 

I sure will. And, let's see, we just wanted 

to let you know we've got a ~asl good battery 

charge going here this time. Looks like - it 

looks just like the ones in the bcsk, and I'd 

like to get a battery C voltage before you shut 

down ) and a sleep report on what you did in - - 

Okay. 

- - lunar orbit and your plans for the next 

couple of hours. 

Okay. 

Thirty-seven volts on battery C. 

-- 

I 
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Roger. Thirty-seven volts. 

That looks :good. 

We all only got about 2 hours sleep today MAY, 

Ken. We're going now - Bill's going to stay up 

awhile, and Jim and X are going to sack out, 

and ve're going to try to rotate short sleep 

cycles till we can get back to the normal one. 

Roger, sounds like a good idea. AndRRCCMon 

.the ground tells us that the flying EECCH to go 

ahead and put his hydrogen purge line heater 

on, and we'll get ready for a fuel cell. 

l&Ink you. He can't turn on his radio. There 

he goes. 

I hope it won't disappoint anybody too much 

if ve knock off those last two stars, but Jim 

is just in a daze, and so am I. 

Roger. No sweat. 

Thank you. . 

Apollo 8. One of the things we'd like to have 

before you shut down also is VRRB 64 so we can 

vatch the pointing angles. 

Roger. 

Hey, F&k, you might be interested; they are 

having some trouble with the medics' P-2. 

Uh.d? 

The medics can't clean out their P-2. 
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Oh, is that right? It's been so busy. 
. 

Oh, yeah. It's worn the tiling out at the 

bearings. (Laughter) 

Hey, Ken, tell the people if you see anything 

getting close to the gimbal lock to be sure and 

whistle, too, will you? 

We sure will, Frank. You will want to make sure 

one of you keeps your CCMM carrier on. 

We'll keep one man with a headset on. 

That's right. We'll keep one man with a COMM 

carrier on. 

Apollo 8. You have got some big yaw angle there. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Apollo 8, Houston. 

Apollo 8, Houston. * 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. Copy that you are now in 

PTC attitude, and we're watching your gimbal 

angle. We apparently do not have a downlink 

voice, but the data is good. 

Houston, Apollo 8. Over. 

Loud and clear, 8. 

. 



. 

. * 
. 

- - 
I 

. . 
I 

(GOSS NET 1) Tape 61 
Page 4 

03 19 29 07 okay. We're establishing PTC. We took one 

last look at the moon and on our way back. 

03 19 29 13 cc Roger. 

03 19 32 17 cc Apollo 8, Houston. 

03 19 32 23 LMP Co ahead, Houston. 

03 19 32 25 cc Okay. In order for us to handle the antenna 

svitching, I guess we'd like to have the AUX 

tape switched to OFF, and the tape FORWARD 

switch OFF; and we'll be switching between 

OMiI's Bravo and Delta. 

03 19 33 01 LMP Between what and vhat? 

03 19 33 05 cc Okay. We are going to be switching between 

OMNI's Bravo and Delta. 

03 19 33 14 LMP Okay. 

03 19 33 17 cc Alright. ha I'm gonna - you bug me when you 

get over 50 degress of yaw, so I'll probably 

be watching that number pretty closely. We'd 

like to have the BIOMED switched to the right 

position. Okay. And for your own information: 

the fuel we show in the different quads I have 

here if you would like to copy it. 

03 19 34 07 LMP Stand by. 

03 19 35 50 LMe Okay. Ready to copy. 

03 19 35 54 cc Okay. I'll give you the percentage on Alfa 60, 

Bravo 57, Charlie . . . 

- I 
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Wait a miticlte. It asks for present time, and 

I can't plot that fast, Ken. 

Okay. I'm sorry. fifa is 60. 

For what time? 

g1:36. 

Okay. stand by. 

Okay. What's Bravo? 

Okay. That's 57. 

Okay. 

Charlie 62. 

Okay. 

ha Delta j7.33842. - 

That's a coincidence. That's just what I 

worked out on Lovcll~s slide rule. 

How are we doing on the cryos? 

Oh, you've got some pretty good numbers on 

that that I sent up yesterday, and you had 

ebout 160 hours. Well, I'li check that out, 

but you were fat on cryo. I've got some SPS 
I 

DELTA-V. You've got 33:2C. You fly the service 
1 

module RCS through the DAP. You have 142; and I 

through SCS, it's 121. 1 

Roger. / 

Apollo 8, Houston. We can't monitor on low 

bit rate whether you started your fuel cell 

pu3e. If you haven't, we can still go ahead 

^ I 

i- . ._ . . _.- .- _..-. --.-. ., ,.. ._. .,.” _ 
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ma st3rt now; and if you can, keep us posted 
I 

as you go through it. 

Roger. YOU want an O2 and an A2 purge, Ken? 

That's affirmative. 

You shall have it. 

Thank you. 

Apollo 8, Houston - - 

00 ahead. 

It looks like you may be in OMNI Alfa. Can 

you confirm that we're set up to switch between 

Bravo and Delta? 

You we now. 

Okay. Thank you very much. And you are in the 

.fuel cell purge? 

It's complete. 

Okay. Understand thepurge is complete. Thank 

you. And in reference to your cryo, it looks 
. . 

like we'll have 180 pounds in each oxygen tank 

at SEP and 11 pounds in each hydrogen tank. 

And you're well above the single tank capability. 

Okay. Thank you. 

I 

, 

_ 
I 
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Apollo 8, Houston in the blind. Select OMNI Charlie. 

Over. 

Apollo 8, Houston. Apollo 8, Houston in the blind. 

We've lost all data on you ana request you select 

us a good OMNI antenne; try Charlie. Over. 

Apollo 8, Houston in the blind. Your yaw is 

42 degrees. Recommend you set pitch and yaw to 

ATTITUDE HOLD for PTC. Over. 

Apollo 8, Apollo 8, this is Houston in the blind. 

Switch to antenna AXa. Over. Antenna Kifa. 

Apollo 8, Apollo 8, Houston in the blind. Select 

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

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

Apollo 8, Apollo 8, Houston, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Apollo 8, this is Houston, Houston. 3ver. 

A~110 8, Apollo 8, this is Houston, Houston. Over. 

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

. --- I 
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Apollo 8, Apollo 8, this is Houston, Hduston. Over. 
I 

/ - 

I 

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

I read you loud and clear; my COMM here must have 

come unconnected: 

Roger, Bill. We lost data on you for 15 minutes r; i',? 

,,/' and voice COMM for about 45 and were beginning to 
---- .--- .-___ _ 

get a little itchy. Is your PTC set up for rate 
-- 
cOmm~a attitude hold? 

Roger. Pitch and roll is in FTC. 

Rdger. 

Apollo 8, Houston. Set up OMNI Charlie. Over. 

Roger. OMNI Charlie. 

Roger. 

Apollo 8, Houston. We're showing yaw 54.5. Over. 

Roger. It's been aeaabma right around there the 

whole time. 

YOU can take comma POO, also, if you want to. 

You might have to use it again. 

Apollo 8, Houston. Say again. 

Apollo 8, Apollo 8, Hcuston. Say again. 

You can take over command POO; you might have to use 

it again. 

Roger, Bill. 

I'm trying to be quiet so the other guys can ,sleep, 

Jerry. 

Houston, Apollo 8. 
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Roger, Bill. 

Apollo 8, Apollo 8, Houston. Over. 

Roger. 

Apollo 8, this is Houston. 

Go ahead. 

Switch to ONNI Bravo, and we'll try the Bravo-Delta 

switching again. Over. 

You got it. 

Y+ blew it. 

We're on OMNI E now, Houston. 

Roger, Bill. 

Looks like B couldn't quite hack it; I'll put it back _ 

there in a minute. 

Roger. 

Houston, if your EECOM's need any more help, just 

tell them to give me a call. 

Roger. 

We're going on OMNI.Bravo now, Houston. 

Apollo 8, Hoxton. Say again. 

OMNI Bravo. 

Roger. OMNI Bravo. 

Apollo 8, Houston. Leeks like we're getting pretty 

far off in both pitch and yaw. Showing about 

50 degrees in pitci; aa about 25 in yaw. 

. 

Roger. I get that. 



- 
. . 

(cossm1) 

03 22 13 OS 

03 22 13 15 

03 22 53 20 

03 22 54 10 

03 n 54 .~6 

03 n 54 18 

03 22 54 36 

03 22 54 43 

03 22 55 41 

03 22 55 50 

03 22 55 59 

._ 03 zz 56.-!3 

03 iw 56 16 

APOLLO 8 AIR-!l?O-GROUND VOICE TRANSCRIPTION 

cc 

LMP 

cc 

cc 

LMP 

cc 

IMP 

cc 

r.m 

cc 

IMP 

cc 

LMP 

cc 

Tape 63 
Page1 

Apollo 8, this is Houston. All systems looking 

good. OVLr. 

Apollo 8. Roger. 

Apollo 8, Houston. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Apollo 8, this is Houston. Your systems are 

ali i00k.bg good. Cot a flight plar update 

for you: at time 96, you can delete P52. Your 

drift rates are real small. 

Roger. And I'd like.to do the chlorination at 

about 95:30 if I could. 

Roger. Understand; chlorination: 1'5:30. Okay? 

Houston, we're on OMNI C and going to Bravo now - 
* 

correction, Dog. 

Roger. Understand; going Delta. 

We're on Charlie now. 

Roger. Understand you're on Charlie. 

Break. Verify your Up TIM switch al COMMAND 

FLESET,is at NORM. Over. 

Roger. It's in NORMAL. I've had the COM?4AND 

RESET since we broke !.ock there, and I have to 

get back and control the CMNI's, so why don't 

you go c0m=a it over to Dog. Ther, give it 

back, and I'll set the other one on Bravo. 

Roger. 

- 

. 

I 
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Apollo 8, Houston. We have you on Delta; you 

can go to Bravo. Break. Give us a call when 

youlve finished your chlorination. Over. 

okay. hrerybody seems to be stirring around 

-, so we'll probably do it on time. 

okay. 

Houston, and the other two space aces are up 

~OIZ, and IXP's going to hit the pad and like 

to take a Seconal prior. 

Apollo 8, Houston. Roger. Permission granted, 

Bill. Have a good sleep. 

Thank you. 

Apollo 8, Houston. Looks like you r:eecl about 

3 more hours on that battery A charging. Over. 

okay. Well, my cohorts can handle it. 

Roger. 

Apollo 8, Houston. Can we get a crew status 

report on Bill before he goes to slf:ep? 

Roger. 

And had a meal about - had a meal about 2 hours 

ago; drinking lots of water. 

Roger, Bill. Thanks. 

okay. 

Good night. 

. . 

. 

. : 
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Good night. Wish everybody a Merry 'Jhristmas 

for me. 

Sure will, Bill. Same to you. 

Thanks. / 

Make sure Eill hangs up his stocking before he 

goes to bed. '. 7 c '-- ; ,f' 
I've got it right next to my teddy bear. 

.-.. __ ~~ -----~---- . ~.. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. We're up on all the jobs; BiLl's going 

to sleep; he's already down. 

Roger, Frank. Good morning. 

Good morning. 

Apollo 8, this is Houston. I have a little 

feature news ma sports news for you if you’d 

like to hear it. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger, Frank. I have some feature '?age and 

sports psge news if you'd like it. 

Roger. 

Roger. First of all, Frank, the gu:-s down here 

on the consoles want to spread their appreciation 

for a beautiful television job done. 

Thank you. 

/ 
‘.- 

~ - 
‘ 

I.. 
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03 23 ll 12 cc Roger. We'll start out with the sports news. 

Los Angeles Dodger pitcher, Sandy Koufax, and 

Ann Widmark, 23-year-old daughter of actor Richard 

Widmark, plan to marry some time in the near 

future. Koufsx said Tuesday that no date for the 

wedding was set, but he and Miss Wicmark have 

been dating for some time. At Springfield, - - 

03 23 11 40 a@ . . . 

03 23 ll 44 cc Say again. 

03 23 ll 49 mP Morning. How do you read? 
\ 

03 23 11 51 cc Good morning, Jim. 

'03 23 11 55 cc Let's see. In Springfield, Missouri, Mickey Gwen, 

C) 
the old-time catcher for the Brooklyn Dodgers who 

made the record books by dropping a third strike 

that led the New York Yankees to a victory over 

the Dodgers in the '41 World Series, decided that 

he vould be remembered by more than Just his 

sports record. Forty-five boys and girls have 

been the recipients of ponies that ?e offered. 

These youngsters were requested to send letters 

in telling him how they would care fx a pony. 

When the letters poured in, he added five pc.lies 

to the 20 he already offered; and ot.ler donors 

pitched in 20 more. And said Mickey Gwen, "I 

thought I.'d have about 45 letters, bat I ended 
3 

--I-- .- 1 

. 

C.~ _ 
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up with about 900." Now on the feature page: 

Wellington, New Zealand, about fifty men sat 

down to the traditional turkey snd cranberry 

sauce at the South Pole today, but the Christmas 

had an Oriental flavor, as well. It included 

Sukiyaki cooked by menbers of a Japenese party 

who are crossing the Antarctic continent and 

stopped for the day with the U.S. Navy Polar 
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03 23 14 30 

cc 
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base. In San Diego, California, the. crewmen 

of the captured intelligence ship PIceblo donated 

their first paychecks to the worker: at San 

Diego's Balboa Naval Hospital. They had all been 

given twenty dollars each‘, and - when they 

landed in San Diego - and they felt that this 

ras a god demonstration of their fc,elings for 

those who had done SC much to make -.heir welcone 

here. 

Apollo 8, Houston. We read your antenna change. 

Are you still reading us? 

Roger. This is Apollo 8, Houston. 

Roger. 

We just now changed antennas, or you must have. 

Okay. 

You lost . . . 

In Rena, Ilevada. Oh, that's affirmative, R-ax%. 

We shanged the antennas from here. 

._ -- - 

- 

:-- 

..- ,. 

.-. ” _..-.. _ 
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03 23 14 41 CDR Thank you. 

03 23 14 43 cc In Reno, Nevada, because there is no fireplace 

in his home, . . . a little boy wrote Santa Claus 
B 

03 23 16 00 

-- .-_ 

. 

w 

in care of the local newspaper and suggested, 

"would you please use the front door. You will 

have to kick the bottom a little bit because 

it sticks." In Little Rock, Arkansas, babies 

born at St. Vincent Infirmary during the week 

before Christmas and through Christmas Day are 

being released to their mothers at discharge 

time in huge red Christmas stockings. Here is 

on; in ecumenics cooperation. In Indio, 

California, the Chief of Police was vned 

Christmas Day with a prayer book. Rabbi Phillip 

H. Wienburg has taken over as Chief for a day 

so the real Police Chief, Homer Hunt, a Methodist 

could spend the holiday with his family. This 

is the third straight Christmas the Rabbi has 

filled in for Hunt. :?he previous 6 :rears, 

Rabbi Weinburg did the same for the Roman 

Catholic Police C‘nief of Reno, Nevada. 

Prom the Associated Press, Americans watch 

Pope Paul celebrate Christmas Mass ix Ital;, 

and Ruropeans viewed a Christmas greeting from 

Apollo 8 via the most powerful commuxications 

satellite yet sent aloft. The news of Pope Paul 
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and the Apollo 8 crew Tuesday night were the 

first to be relayed across the Atlantic com- 

merically by Intelsat III, which was launched 

from Cape Kennedy last Wednesday. "'hat's the 

one we saw go. 

Roger. I remember that. 

Intelsat is a 63-nation international communica- 

cc 

cc 

tion consortium; provides a chart on the first 

global communications network. The new satellite 

is scheduled to begin full commercial service 

on January 2, initially serving North and South 

America and Europe. Further covera,;e of the 

Apollo 8 mission is to be relayed tJ Europe this 

week. 

From Washington: "This Christmas, -:he world is 

brightened with the hope of peace. When it 

comes, when hope turns to substance and the guns 

are quiet exe again, it will come because you 

have pursued it with courage and skill." This 

was a message from Fresident Johnso.l to the Armed 

Forces on Christmas. 

Here is a feature by Harry Rosenthai of Associated 

Press. It says: from Rouston. Twc Santas 

brighten the Christmas Eve for 2-ye:r-old Jeffrey 

Lovell. The first one knocked on h..s front door 

and brought presents. The second s'.arted his 

-- ~. i : -- 
l 
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daddy home from the moon. The first wore a 

red suit and a white beard and ho, ho'd loud 

enough to be heard doun the block. The second 

was a huge engine spitting flame behind the 

moon, ma thousands of people were awaiting 

word that it had fired. -"Please be informed 

that there is a Santa Claus" were t.le first -. - 
vords from Apollo 8 as it emerged from radio 

silence to inform an anxious world I.5 minutes 

after the fact that the engine had performed 

its critical burn. "None of & eve* expect 

,- . 

L). _' 

to have a better Christmas present than this 

one ,I( said Ken Mattingly of Mission Control. 

spacecraft commander. At this pain%, a Christmas 

"Thank everyone on the ground for U.S. You 

know we couldn't have done it withoIL you,It 

came the reply from Cal, Prank Barman, the 

! 
L 

tree came aglow in front of the consoles in 

Mission Control, ma Astronaut harrison Schmidt 

read a space version of "A visit from Saint 

Nicholas" to the crew. "Tuas the night before 

Christmas, and way out in space, the Apollo 8 

crew had just won the moon race," i= began. 

: 

The Mission Control crew had de1aye.i the 

celebration until Jeffrey's daddy, Javy Captain 

- 
. 

uy- 

1 

_- 

i- 

. .-.~-:“._.. .I_. ^__ .-_..._ . _ 
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x4’ James Lovell, along with Air Force Major William 

A. Anders and Col. Borman were safely on their 

way home. Any other Christmas Eve, the families 

of the astronauts would have been in church for 

Christmas services, but this.year they were all 

glued to their television sets. The homes all 

near the Manned Spacecraft Center were decorated. 

The lawns around the Love11 home ant throughout 

his community of Timber Cove were lined with 

Mexicti style luminaries, and the four Love11 

children came out to light them about 7~30. They 

were just in time. At 8:OQ, a car t'rve up 

carrying e tall Santa Claus uith a Large sack 

on his back. He ho hold up to the loor and 

knocked loudly. It opened, and there stood 

Jeffrey Love11 who will be 3 on Januxy 14. 

Jeffrey recoiled at the sight. His mother held 

him up, and Jeffrey clung to her, s-.ill shying 

away. "Last year he ran away crying-," saying 

his 15-year old sister Barbara. Earlier, she 

had to run after him to prevent his blowing 

out all the luminaries. The other ‘.ovell children, 

13-year-old James and lo-year-old Stsan watched 

with great amusement. Finally, the Santa and 

the children disappeared inside; thts presents 

c ,. 
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were put under the tree; presents not to be 

opened until today. Mts. Love11 prepared egg 

nog and cookies for the guests, and they watched 

a 25-minute televised tour of the moon conducted 

by the three astronauts. Later, fri.ends took 

Mrs. Lovell, Barbara, and Jeffrey on a tour of 

the neighborhood brightly lighted for Christmas. 

Above them in a clear sky, the quarter moon shone 

brightly, and the three astronauts, who more than 

any other men have seen the fruits of creation, 

pause in their scientific exploration there to 

beam to the earth the majestic word; from Genesis. 

"And God created the firmament heavens, and God 

called the dry land Earth, and God ;aw that it 

was good. ” 
/ 

I 

Thank you, Jerry." 

Roger. We have a newspaper coming in after while; 

we will give you a little more news later. 

Thank you, Jerry; that's nice. 

Jerry, we have chlorinated the watec, and we're 

changing the canister now. 

Roger, Frank. COPY. 

Apollo 8, Houston. Would you put t,le BINED 

switch to the left, and - - . 

Roger. 

We would like to get a crew status report on 



. : 
. 

~. 

- u (Goss NET 1) Tape 63 
Page 11 

_' Jim and Frank uhen you get a chance. 

03'23 23 49 cm Both Frank and myself had a meal before bed 

last night, and I believe that we had about 

20 clicks of water, and a good night's rest. 

Just getting up. 

02 23 24 04 cc Roger, Jim. Tiiznk you. 

END OF TAPE 
. 

,- 
c.) 

r-- : : i. : : L. 
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CDR 

, cc 
'. 

cc 

CDR 

cc 

cc 

Jerry, this is Frank. Do you have any later nerd 

on our trajectory and how the charging looks? 

Roger. Stand by, Frank, and we'll give you an 

update. 

Apollo 8, Houston. We are looking at a midcourse 

correction at 104 hours of about 5 feet per sec- 

ond. The tracking is real good. We got you in 

the center of the corridor and on target. 

Understand; 5 feet per second at 1011 hours. 

That's affirm. 

CDR 

cc 

Prsnk, did you get the word that we deleted the 

P52 at g6? 

Roger. Do you mind if we go ahead and do it now? 

legative; we've deleted it. Your drift rates are 

small that you don't even need to unless you want. 

todoit. - 

Okay. We won't. 

Roger. 

CDR 

cc 

cc 

CDR 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger, Frank. In 3 minutes,.we are handing the 

control from Honeysuckle over to Madrid. Over. 

Thank you. 

Roger. 

Apollo 8, Houston.. Buenos dias from Madrid. 

. . . reading . . . now. 
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cc 
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cc 

CDR 

CDR 

cc 
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cc 
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cc 
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Apollo 8, Houston. Reading you loud and very 

noisy. 

Houston,.Apollo 8. How do you read? 

Apollo a, Houston. You're loud and clear. How 

me? 

You are loud and clear now. 

Hey, Jerry, this is Frank. DJ you read me? 

Roger, Frank. 

Okay. I wasn't sure we were lined up. Thank 

you. Enough . . I 

Apollo 8, Houston. If you don't need the computer, 

we would like to have you call up VFRR 64 ENTER 

so that we can do the B-D antenna switching frcm the 

ground. Over. 

Apollo 8, Houston. 

00 ahead. 

Jim, if you don't need the computer, would you call 

up VERB 64 ENTER, and we will tske c'pre of the 

antenna P-D switching down here. Cv:r. 

Roger. 

We just did an automatic maneuver ani then get 

on back to Pl'C attitude. 

Roger. 

Apollo 8, this is Hous-ton. All your systems 

looking good. Over. 

Thank ycu, Houston. Apollo 8. 

--WT. .~-- ..-------- _~._ 
r- 
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04 00 26 24 cc Roger, Frank. I got some more newspaper you if 

vould like to hear it. 

04 00 26 31 CUR We would it. enjoy 

04 00 26 32 cc Roger. We will start out with the world news. 

Cn page 1 of the Houston Post: praise for America's 

Apollo 8 astronauts and hopes for international 

cooperation in space exploration with the world- 

vide Christmas Eve messages as the tiny spaceship 

orbited the moon. Even in the Communist world, 

there was enthusiasm for man's firs: voyage to the 

moon. In Moscow, Soviet scientist &atoly Besaranov 
---__ _----- .___ --_...._ 

recalled his country and the United States had 

shared space knowledge before and predicted the 

Apollo 8 flight would lead to more cooperation. 

In Cuba, Radio Havana rcabroadaast tl.e Voice of 

America program tc tell its listeners of the 

Apollo 3 speech. Voice officials sxid it was the 

first time that any of the U.S. agellcies' programs 

had been carried by H-,vana radio. ('zechoslovakia 

saw the moon flight through e.utensil-e television 

coverage ; and in Budapest, Hungary, people talk of 

L.ttle else on the trains and buses. In the 

non-Communist world, office workers and Ciiristmas 

shoppers held their breath as the sl'acecraft was 

readied for the blast toward earth. Frenchmen in 

the street praised American knowhow and the space 

feat, and some viewers watch television lun5-r 

- , --_ 
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-photos cheer "Magnifique!". In London, swarms 

of Chiistmas shoppers crowded into shops and pubs 

to watch television photographs of -.he moon's 

craters. Britain's foremost space astronomer, 

Bernard Lovell, who until a few weeks ago 

criticized the Apollo 8 project on -;he grounds 

that instruments could do the job without 

risking the astronauts' lives, made it clear that 

he was deeply impressed by the moon flight. 

Pope Paul VI said honor to those pioneers of the 

extension of man's intellect and activity. There 

were only a few scrooges that npooh pooh-ed" the 

Christmas voyage, however. lbe most notable was 

Samual Shenton, secretary of London's Flat Earth 

Society, who said the public are being balihooed, 

taken for a ride. How does that grab you, Frank? 

CDR It doesn't look tot flat from here, but I don't 

know; mbe something is wrong with our vision. 
L - 

cc Roger. Elsewhere in the world news, the- 

Pueblo crew landed at NAS Miramar yesterday after- 

noon at lh:OO, and they will spend .L few days 

there in Balboa Hospital with their families 

celebrating Christmas. On the local scene here, 

the Retail Merchants' Association hns announced 

that its Christmas gift exchange policy is going 

to be the same this year as it was last year; 

that is, very liberal. Fellows, we will be glad 
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to replace any broken items that you might bring 

back, too; but, sorry, there won't be any cash refunds. 

04 00 30 54 

04 00 30 5’1 

CDR Okay. 

CC Another little bit of local news: the County 
- 

Court House at Huntsville burned down before 
*--L 

dawn yesterday, so it looks like they will go in 

the construction business there again. On the 

feature page: got a little bit abont the waiting 

families. This one is by Ann James, Post reporter. 

"we rest on the backside of the moon," said Valerie 

Anders on Christmas Eve, as she and her family 

.- 

C) 

waited for Apollo 8 to get out of the moon orbit 

and bead back toward home. Mrs. Andx-s had been 

up since 2:00 a.m. Tuesday, and neighbors had. 

just collected all the youngsters SC the family 

could get some rest while the spacecraft was _ 

behind the moon and out of corenunication. Colonel 

Frank Borman's home was decorated with four big 

evergreen wreaths outdoors and sprinxled with 

powdery snow and decorated with red bows. A 

tree in the den awaits his safe return, and his 

pretty blond wife Sue and husky sons, Frederick 

. and Edwin, plan to stay home for the midnight 

blast out of moon orbit. Ordinarily, they would 

, 
L ‘\ attend midnight services at St. Christopher's 

. 
Episcopal Furch. The plans were for the family 

4 . _ 

c 

I 
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to go to Christmas Day service -at 7:00 a.m. Since 

there are no young children in the Bonnan home, 

family Christmas gift giving will sinply wait 

until Colonel Borman comes back with his fantastic 

holiday gift of the flight to the moon and back. 

Marilyn Lovell's four youngsters will have an 

absolutely normal Christmas as far rs the kids 

1.. _- --... are concerned, the busy wife of Captain Love11 
-... 

--.. 
, 

“y, 
reported; but talking about presents was out 

. -._ because two of them were sitting ri#t there next 

to her. "I haven't even had time ta, change my 

clothes that I wore last night," Mr;. Love11 said. -. 

0. 
Adult-to-adult gifts, however, and the Christmas 

tree will still be right there when Love11 comes 

home. Here is a good one on the Action Line. 

There is a little letter to the Act-ion editor. 

It says, "We intended to pay you Ea-thlings a 

surprise visit by a flying saucer ?ast night. 

We got scarea off by some crazy antics of a 

fat man and a sleigh and three guys in a rocket- 

powered bucket drag racing around the moon. Is 

that anyway to run a planet?w Signed the boys 

from Mars. Frank, it looks like th-? only people 

around here who aren't impressed by the Apollo 8 

is the stock market. Its 30 industrials are down 

1.43. 

04 00 32 43 CDR Neil vi1 \ 1 be crying. 
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(laughter) You-bet. On the sports page, not too 

much activity. UCLA is tops in both basketball 

PO==-- If you got any particular one you want 

to ask about, let me know, and I'll tell you if 

they are in the top ten on either poll. As far 

as the Borth - the college All Star game that is 

going to be played tomorrow is concrrned, the 

morth is a slight favorite over the South. Ara 

Parsegian is the coach of the North team, and 

he's got six of the Notre Dame trools working for 

him, so they ought to be pretty tough. The coach 

of the South team is Frank Howard of' Clemson. He 

says it ain't easy, he quips, to bulld a team in 

4 days to play Notre Dame. Another little item 

of interest in the sports page is W,>ody Hayes from 

Ohio State was named Coach of the Yl!ar by the 

Football Writers' Association. Well, that's about 

it. Any questions? 

HO. Thank you very much, Jerry. 

Okay, Frank. 

Jerry, you can do this every Sunday. 

Do you want me to read you the funn:.es? 
.i/ 

Ho, thanks. 
,J 

, ;x;y" 

Hey, Frank, did you get the word thrt Fred&ade 

.all-district football team? 

Yes, thank you. I heard about that before -‘before 

the lift-off. 

L- 
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Yes. I thought you heard about that.. Now, back 

to the workday; we need a cryo fan cycle fro4 you. 

We're starting right now. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Jerry, in a little while, I would like to try out 

a little P37 exercise based on minus MA. I'll 

just run one through, and maybe we can get a 

solution from the ground and see hoI-: they compare. 

Okay, Jim. 

Retro says they are ready to copy. 

Roger. 

That performance at LO1 was absolutely fantastic. 

You all really hit it on the money; I just couldn't 

believe it. 

Roger. That kinda surprised us, to+). 

uh-Llh . I hope you're not getting c;ose to the 

earth. We got another corridor to l'it, you know. 

We haven't quit yet. 

Okay. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

We'd like to use the computer now il‘ you don't 

need it now. . . . 

Roger, Jim. It's yours. 

Thank you. 
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ENDOFTAPE 

CDR If you can switch it down there without VERB 64; 

cc 

CDR 

CDR 

cc 

CDR 

well, go ahead and do it. 

We'll give it a whirl, Frank. 

Okay. 

. . . are all . . . of the earth. 

Roger. Thank you, Frank. 

Houston. . . . pitch and yaw of 10 and 45, axen't 

you? 

cc 

cc 

That's affirmative, Frank. Pitch 10, yaw 45. 

Apollo 8, this is Houston with a battery status 

report. 

CDR 

cc 

Go ahead. We were just talking about the batteries. 

Roger. At 96 hours EEP, battery A has 38.95 amp- 

CDR 

cc 

CMP 

cc 

hours; battery B has 36.35 aq-hours; battery C has 

38.46 amp-hours. Your total, ll3.7t; amp-hours. At 

97 plus 50, battery A will be fully charged and will 

have 40 amp-hours, and you can tenn:_nate.charge zzt 

that time. Over. 

At W-:50. 

Roger. 

We'll give you back VERB 64, Houston.. 

Apollo 8, Houston. Say again. 

-Tape 64 
Page 9 
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CMP 

cc 

CMP 

cc 

CMP 

cc 

cm 

cc 

CMP 

cc 

We gave you back VERB 64. I wonder if you could 

have Guidance figure out a corridor correction 

at 114 hours for us with a minus 648 cabin. 

Okay, Jim. We copy, and now we see we've got 

VERB 64 back. We'll be back with you in a 

minute. 

Roger. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger. We have a comparison now on your P37. 

Roger. 

Okay. Based on your vector, +he CMC vector, 

the ground computes 15.3 feet per second on 

the midcourse, VEI of 36221, a gamma EI of 

minus 6.51 so it looks like your P37 program 

is pretty good. Applying your P37 solution 

to our MSFN vector, however, we get a gsmma 

EI of minus 10.32. We expect these two solu- 

tions to converge with a little more tracking 

and after you get some earth horizor sightings.' 

Over. 

Roger. How valuable do you think that the 

lunar we did just after TPIR as comx,ared to 

your KFX tracking? Go ahead, Houston. 
I 

Apollo 8, Houston. Repeat your question, 

please. 

-- -..- -i- 

L- 

., 
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04015502 CMP Roger. Will do. 

0.P 

.pT . 

cc 

OIP Understand. . . . 

cc Apollo 8, Houston. Row do you read now? 

CMP 

cc 

cc 
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Roger. I was getting curious of the value of 

onboard tracking in the P23 course close to 

themoon, in regards to the MSF'N tracking that 

cLose to the moon. I think there might be a 

trail-off for onboard navigation, and I think 

it might be a little bit better than MSPN 

tracking. 

Roger. Stand by. 

Apollo 8, Houston. 

Go ahead. 

Roger. I guess the experts would sey that the 

MSFR data was probably best based or the number 

of sightings that you have taken. l‘owever, 

that's going to be the subject of qltite a bit 

of evaluation, I think, after the mission. Over. 

. . . 

Roger, Jim. Be advised that we are beginning 

to read you very weak, and with a rather loud . 

background noise. 

I'm reading - I'm reading you loud tnd clear. 

Roger. Still reading you weak but clearer. 

Apollo 8, Houston. You can turn off the bat- 

tery charger. Over. 

~--^.._ -; I- 

! .-- 
’ 

- 
,- 
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Apollo 8, Houston. 

Go ahead, Houston. 

Roger. Is this Jim? 

Roger. 

Roger, Jim. Christmas morning around your house 

vas kinda quiet, says Marilyn. She said that 

th&y are all thankful the mission h:s gone so 

great. They missed having you around the tree 

this morning, but they wanted to reassure you 

that your presents are waiting, and the roast 

beef and Yorkshire pudding will be cn the table 

when you get home. 
-7 ,y 

Hey, that sounds good, Jerry - good old roast \ 

.‘> :. , 

/ 

beef and Yorkshire pudding. 

Yeah, man. Is Frank listening? 

Say hello to them for me, will you? 

Sure will. Is Frank listening? 

Frank's not on the line yet; he will be shortly. 

Okay. How about Bill? Is he still asleep? 

Bill is still asleep. 

Okay. Have Frank give me a holler vhen he is 

ready. I've got a message for him, too. 

Okay. Sounds good. How is your Christmas, 

Jerry? 

Real good, Jim. Santa Claus struck last night 

before I came in here on the shift, and I guess 

I 
\ J 
i, -- I 
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we will finish off the unwrapping this morning 

when I get back. 

Right. He was looking for a chimney on 103 here, 

but he didn't see any. 

(Laughter) You could have left the hatch unlocked 

for him. i 
3 4 '? <.. / 

1'11 think about that one. ,---- 

Think real hard, Jim. EECOM says he could 

have slid down the steam duct. 

Sounds 'good. About that time, Bill would have 

been boiling water. 

Hey, Jerq, this is Frank. What's up? 

Hi, Frank. Christmas morning has ccme at the 

Borman house. And the boys and Susan and 

your Mom and Dad all send their love. They 

say for you to stay in there and pitch. Over. 

Okay. Thank you. Please reciprocate for me. 

Sure will, Frank. 

Frank, when Bill wakes up, give me E holler. 

I've got a message for him, too. 

Okay. 

Houston, Apoilo 8. 

Apollo 8, Houston. Go. 

Roger. Are the Guidance boys busy this 

morning? 

-=i-- 
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They say they are. 

I just worked out an answer to move my landing 

longitude 6 degrees east. I just want to com- 

pare with what they've got based on the sane 

burn time of 114 hours, based on the bias impact 

longitude determined from the P37 which is 

wrong. I've indicated that I need 606 foot 

per second DRLTA-VC burn plus, and ry DELTA-Vx 

changes from a minus 11.6 feet per second. 1-d 

like to have them verify that if I could. 

Roger Jim. Stanqby, and I'll see if they 

copied all that. 

Apollo 8, Houston. 

Go ahead. 

The voice isn't too great right now, and the 

Guidance troops didn't get all of tllat. How 

about waiting about 2 or 3 minutes? We'll swap 

OMNI antennas, and then we should gg?t good voice 

transmission from you and then repe:tt it. 

Would you, please? 

Roger. 

Okay. 

Apollo 8, Houston. How do you read? Over. 

Loud and clear. 

Roger. We're reading you much better now. 

Jim can go ahead with his transmissjon to the 

-- 
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guidance troops. They have one question'before 

he starts. They would like to know what his 

,.c;wu was at TIG, 114 hours. Over. 

CDR Roger. Wait one. The GERU at TIG was plus 

o-7972 - 

cc Roger. Plus 07972. 

cc Apollo 8, this is Houston. We are ready to 

copy your data. Over. 

CMP Okay, Houston. Based on the P37 with minus 

MA solution, I got an impact longitude of 

minus 160.95. I biased it to get an impact 

Latitude - longitude of 163.75. I rrmtea to 

change my impact point 30 degrees to the east, 

and I tried to determine what qy P30 bum 

parameters would be to 60 this, and I got a 

DELTA-Vx brm of minus 11.6 and a DELTA-VC of 

plus 600, DELTA-VY 3f zero. NOW thd changed 

m previous DELTA-VX burn from minus 50.2. I 

just want to know whether that meets with 

their approval. 

cc Roger, Jim. We copy and will run it through 

the mill and give you an answer. 

mP Roger. 
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CDR 

cc 

CDR 

cc 

Roger. Then after star set number 3, initiate 

PTC again; pitch 10, yaw 45. Over. 

Pitch 10, yaw 45. 

CDR 

cc 

Roger. Then at 101 hours 30 minutes, delete the 

earth horizon settings. Over. 

101:30, delete the earth horizons sightings. I 

That's affirmative. The folks here are evaluating 

the thermal situation. Looks like ysu will be 

out of PTC rather at an extended period of time. 

‘-1.. ., . 
That's the reason we have you initia',ing PTC again 

there around 101 as soon as you fiui::h those three 

star sightings. We are still workin; on the - 

about the next 10 hours after 100 hcss. We are 

looking at the thermal situation, an1 the star 

._.~ , 

sighting situation, and we will be g:ving you more i 

updates later on. Over. r’ 
i 
1 

-i-- 

cc 

CDR 

.CC 

CDR 

cc 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Apollo 8, this is Houston with a flight plan 

update. 

Go ahead. 

Roger. At 100 hours 30 minutes, chenge star 

number 02 from one set to two set. Over. 

change star number ll to star number 7. Over. 

Roger. Eleven to 7. 

c _- 
,. 
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Roger. We don't have a thermal problem at all 

now, do we? All our indications here are normal 

in here. 

Roger. Everything looks okay. I think they're 

just kinda trying to look darn the izack aways. 

I'm &l for keeping it that way. 

Roger. 

We deleted them. 

Okay. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. Frank, I would like to talk to you for a 

minute or two about the AUTO OPTICS funnies that 

you have been seeing throughout the mission. Over. 

Go ahead. 

Roger. The problems you have run into so far are 

\ 

due to some unknown source, p robabl) EMI or the like 

loading your CMC trunnion cell which is now 91, so 

it doesn't really represent your trle trunnion angle. 

Bow this loading problem we don't feel implies any 

decrease in the reliability in your CMC at sll. We 

think that the best way to circumvent the problem 

is to cycle the OPTICS ZERO switch first to OFF and 

then ON prior to using the optics fcr any purpose. 

And with that procedure, I think you probably won't 

have any more problems. Over. 

,_,-- -- .-- ._ -__ , I 
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Roger, Jerry. Understand. I a0 notice one &if- 

ference . We did preferred REFSMMAT's. The first 

we had trouble with; the last one worked out as 

expected. I noticed for the first cne that when 

the option csme up, it was for nomirsl option, 

whereas for the very same procedure for this last 

FUCFSM change, we got . . . preferred REFSMMAT 

option. . . . 

Roger, Jim. Copy. 

Apollo 8, this is Houston with a coneback on 

Fr\ entry navigation calculations. Over. 

GO ahead. 

Roger. We went through the charts End got exactly 

the same answer as you got. Looks like your pro- 

cedure is very good; looks like it was real good 

h@. You remembered to average OUT. the velocity. 

We also went ahead and computed the problem to 

verify the chart and got a good solction. Over. 

Roger. 

Thank yau very much. 

Yotd're welcome. 

04 03 01 40 u4P Aow if we can get our state vectors to agree, 

we'll be in business. 

04 03.01 45 cc No sweat. 

7' 04 03 19 38 cc Apollo 8, Houston. 

04 03 19 55 cc Apollo 8, Houston. 

f . 
: 
! 

: 



r- 
: 
: 

I I a 

(GosSRErl) 

04 03 19 59 CDR 

04 03 20 01 cc 

04 03 20 06 m 

04 03 20 08 cc 

04 03 20 27 a@ 

04 03 20 34 cc 

! 

04 03 20 56 CMP 

04 03 20 59 cc 

04 03 21 03 CMP 

04 03 21 08 cc 

04 03 2114 CMP 

04 03 22 29 cc 

04 03 22 49 CMP 

04 03 22 51 CMEJ 

04 03 22 52 cc 

04 03 50 59 cc 

04 03 51 03 CDR 

Tape 66 
Page 4 

Go ahead. 

Roger, Frank. Is Jim listening? 

Listening. 

Roger. On your question about the option: PRQ- 

GRAM 40 fits the preferred flag sud that the 

next P52 will come up option 1, subsequent align- 

ments after that come up option 2. Over. 

Roger. Understand. So 40 will have to come up 

with a TIG burn with an option 1 for us. 

Roger. Now concerning your restart that happened 

in lunar orbit, for the peace of mid of the com- 

puter people and the MIT folks, we kave a ques- 

tion. Did VERB 34 ENTER to a flashing VERE3 51 in 

P22 cause your restart? Over. 

Yes. That sounds like it was it. 

Roger. Thank you, Jim. 

T%at must be a "no, no". 

Yes, Yes. That's a "no, no". 

That almost caused an unscheduled EVX, too. 

Apollo 8, Houston. BIOMED switch center. Over. 

Three, two, c'ne - 

MARK. 

Roger. Your mark. 

Apollo .8, Houston. 

Go ahead. 

__. -- -..- _ r- 
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Apollo 8, this is Houston. It is about time for 

us to start keeping track of some command module 

RCS temperatures; so when you get a chance, we'd 
e 

like the reading now, ma we'll try to repeat it 

about every 8 hours or so. 

Okay. We'll get them for you right .1ow. 

Roger. 

You vant the motor off the test meter, right? 

'ihat's affirmative. 

The 5C is pegged high. 

Roger. 5C pegged high. 

5D is p&ged high. 

Roger. D, high. 

So's 5D. 6A is high; 6B is high; 6~ is 5 volts; 

61, is pegged high. 

Apollo 8, Houston. Roger. Understand. 5C and 

5D are pegged high; 6A and 6D are pegged high; 

6 Charlie is 5 v&s; and 6 Delta ptgged high. 

Over. 

T!zat's Roger. 

Apollo 8, Houston. 

Roger. Go head. 

Apollo 8, Houston. We're showing quad A running 

a little bit warmer than the other cpads. If you 

remember, I mentioned before that w.3 were coming 

into a period of time here where we were going to 

~- . . 
- -- 

I 
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spend a lot of time with no PTC going. We’d 

like for you to try to favor quad A if you can 

in the shade, and do whatever you can to keep 

that temperature from getting out of hand. Over. 

Roger. I'm only reading 121 on quad A. 

Roger. 

Quad C is the highest temperature we have; it's 

142. 

Roger, Frank. We are more interested in the tank 

temperatures than the quad temperatures. Over. 

Roger. I understand. Now listen, if you think 

it is that important, we'll just kec!p PTC-ing it 

and not even do anything. 

Regative. There's no sweat right now. We're 

watching it, and ve just vanted to let you know 

that this thing is being looked at. If we get 

anywhere near a situation where we feel we ought 

to change, we'll go back to PTC or cool it. 

Okay. Thank you. We'll do our best., but it is 

kind of hard, though. You are sort of subject of 

spatial geometry: wherever.the stars and the moon 

happens to be, that's where you poirt. 

Roger. We understand. We're going to keep an 

eye on it down here, and we'll keep you appraised. 

Thank you. 

Apollo 8, Houston. 
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CDR 

cc 

Go ahead, Houston. Apollo 8. 

Roger. Pass the vord to Jim that OK: these marks 

that axe coming up, pretty important that he re- 

04 04 03 41 

member to record his DELTA-R and DELTA-V and trun- 

doll. We are vorking low bit rate ciown here, and 

so we're not goi?g to be able to record that data 

from here. Over. 

I . 
/ 

04 04 04 02 / CDR We are recording them all. 

04 04 04 16 CDR Houston, Apollo 8. Did you read that we are re- 

cording all. the DELTA-R and DELTA-V and trunnion . . . 

04.04 04 21 cc Roger, Frank. Thanks. * 

ERDOFTAPE .- 
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Jerry, Apollo 8. 

Roger. GO ahead. 

As luck would have it, we got the sun almost 

directly ahead on top of us here. 

Roger. We understand, but tank temperature 

is holding steady, so we are all right. 

Okay. 

Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Roger, Frank. The helium tank temperature 

that we are watching on quad A has only gone 

up 1 degree in all this work that you are 

doing, so we don't consider it to bc too 

terribly serious. What we would like to do, 

as soon as you finish this P23 work, is rather 

than go back into PTC, let's just roll her 

over 180 degrees and put quad A on the cool 

side, and hold it that way until your next 

activity comes up, which is around 102~30. 

Over. 

Okay. Fine. 

Okay, Jerry. We're through with PRCGEMM 23. 

We're just going to roll here to get the sun 

off quaa A, if that's what you want. 

Roger, Frank. Good deal. 

It should be getting cool now, Jerr)-. 
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Roger, Frank. So far we haven't seen the 

temperature start back down again. We expect 

to see it, though. 

Houston, Apollo 8. . 

Apollo 8, Houston. Go. 

Roger. Give us the word if you want us to 

maneuver back here before that time that you . . . . 

gilease. 

Wilco. 

Thank you. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger, Frauk. We have some data that was 

missed on your P23. We'd like you to read it 

down to us if you have time. 

Roger. We will in just a minute. 

Roger. 

Go ahead. What a0 you want? 

Roger. On star number 2, the sixth .nark, we 

missed DELTA-R and DELTA-V. 

Sixth mark, that's - did Love11 tell you to 

do this? Come on, Carr; come clean. Did he 

ask you to ask for this? 

who? 

Jim Lovell. 

Begakive. Ub-uh. We really missed it. 

It's all zeros, tina all zeros. 
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WR 

cc 

WR 

cc 

WR 

cc 

WR 

cc 

Apollo 8, Houston. 

Go ahead. 

Was that last number you read down to me mark 2 

on star number 19 

guidance. 

WR Okay. 

cc Apollo 8, Bouston. You're back under our 

influence again. over - 

Very g00a. Things start speeding ul> now, huh? 

Roger. You've been in for about 20 minutes. 

Very good. 

Roger. All zeros, all zeros. Okay. On star 

number 7, we missed the t-ion on marks 1, 2, 

ma 3. 

On 1, trunnion was 03235; on 2, it was 03240; 

on 3, it was 03241. 

Okay, Frank. And then the last one is on star 

number 1; we missed the trunnion on mark 5. 

04064. . 

Roger, 04064. 

Righto. 

Thank you, Frank. 

You're welcome, Jerry. 

That Lowell's getting'pretty profic?.ent. 

Rot bad. 

I 

I 
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Jerry, this is Jim. 

Go ahead, Jim. 

Find out from the Guidance group if a midcourse 

maneuver of minus 4.8 to access corridor at 

14 hours would be better than the 15.2 I came 

up with first. 

Okay. Minus 4.8. 

Right. 

We have already started checking it, Jim. I 

bet you think you sneaked that P37 past us. 

Big brother is watching. 

Affirm. 

Houston, Apollo a. 

Apollo 8, Houston. Go. 

Apollo a, Houston. Go. . 

Roger. I just wondered how temp on quad A tank 

is doing. 

We have seen no improvement as yet, Frank. 

How hot is it? 

Eighty-six degrees. 

Roger. 

Apoll a, Houston. 

Go ahead. 

Roger. Frank, we are going to estatlish a 

range sequence now. We would like to keep 
: 

silence on.the net 'for about 3 minutes. Over. 

Very veil. 

L -. 
1 
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Apollo a, Houston. Range sequence complete. 

Over. 

Tllsnk you. 

Hello, Houston. Apollo 8. How do you read? 

Apollo a, Houston. Loud and clear. 

Houston, how do you read? Apollo 8. 

Apollo a) Houston. Loud and clear by me. 

I wasn't reading you for a while. T read you 

loud and clear now. 

Roger, Frank. 

I wanted to know what a range seque:ice test 

was, Jerry. 

I was afraid you was going to ask that. Stand 

by. 

Apollo a, Houston. 

Go ahead. 

Roger. This range sequence is a phenomenon. 

We get on down-voice backup; in thi; mode, 

the ranging and the \-oice share the same chan- 

nels, so we have to periodically check and make 

sure that they are not interfering with each 

other. Over. 

Thank you. These flights are very -educational. 

Roger. We are iearning a little bit down here, 

too. 

I hope you're not studying reentry. 

i ; - 
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Bo, we're fat on those, Frank. 

Okay. 

~p0il0 8,. Houston. 

Co ahead, Houston. 

Roger, Frank. We would like for you to go back 

into PTC now. Your helium tank temperature is 

still holding about the same. And we are going 

to try FTC to even things out. Over. 

Okay. 

A~O~O a, Houston. 

Co ahead, Houston. 

Is Jim listening? 

He's off the air right now. 

Roger, Frank. Let him know that we've compared 

his latest P37, and the state vectors have con- 

verged to - they are very, very close now. 

Your state vector and our state vector are 

very, very close. . 

That's affirmative, Frank. 

Is that right, Jerry? Okay. 1'11 tell him. 

Thank you. 

Roger. 

Don't let his head get big, though. 

You guys are going to make it impossible to _-_ -A. - ~. ._ _.. _ ,_ 
live with him. It alwaGs pretty hard. 
-.. 

----.. .._ 

. < --T- 

I 
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Houston. How do you read Apollo 8: 

Apollo 8, Houston. Say again. 

Hello Michael, we lost lock and Bill hit 

COMMAND RESET to get the lock back on again, 

but you're welcome to the antenna. 

Okay, Frank. Thank you. 

Houston, Apollo 8. Over. 

Apolio 8, this is Houston. Go ahead. 

Good morning, Michael. 

Good morning. 

Or is it afternoon? 

Apollo 8, Houston. You've got a lot of 

background noise and about unreadable. We're 

tryingto get a better &RI. 

Apollo 8, Houston. How do you read? Over. 

Loud and clear. 

Okay. You're loud and clear. Is this Bill? 

None other. 

I got a message for you while you were asleep. 

Valerie said to tell you that she and the kids 

are leaving for church about 11:30 and eagerly 

awaiting your return. Sne said presents are 

magically starting to appear under the Christmas 

tree again so it looks like a double barrel 

Christmas. Over. 
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IMP You can't beat a deal like that. Eov was 

Christmas at your house today? _ -c-r ,. 
, ,,l"-- "I 

cc 

LKP 

Early and busy as usual. I told Michaej.you 

CC 

IMP 

cc 
LMP 

cc 

CDR 

cc 

CDR 

CC 

LMR 

./ 
guys are up there, and he said &o's diving? 

That's a good question. I think Isaac Newton 

is doing most of the driving right nou. 

Say again. 

1 think Isaac Newton is doing most of the 
,/1 i 7, 

I' _~---_c~^--.-.- _.. 
,I / 

driving right now. 
I 

-__- --- - 
Roger. We copy. 

Tell Valerie and the kids a Merry ::hristmas 

for me, Mike, and tell them I'll see them 

there in a while. 

I sure wili, and you might tell Frank if 

he's got any messages his people are about 

10 feet away. 

Re said "bah humbug." 

Howdy, hov are you all? 

You've got a whole row of smiling faces in 

the back room, Frank. 

Very good. Will they be proud of me: I'm 

using the EXer-Genie right now. 
---________l--e---c----- 

Don't overdo it. 

y------s- 

I won't. 

~p0ii0 a, Houston. Over, 

,? Go ahead, Rouston. Apollo-8. 

76 : _ 
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Roger. Quad Able helium tank temperature has 

dropped very sl.ightly and is looking pretty 

g00a to us now. 

Thank you, Michael. 

Righto, and I've got a procedure for Jim I 

would like to read up. It involves bringing 

the LM and the CSM state vectors to the earth 

serve influence. Over. 

Alright. Stand by. 

Okay. 

He's getting his hat on now. Whose procedure 

.is this, Michael? 

Oh, it's the summation of the opinions of all 

our experts down here. I got it from 

Mr. Colossus, Gunther Sabionski. 
w-- ---- 

Very good. I want to make sure it wasn't 

an Aldrin special. 

I'm sorry you're broken up. Don't say again. 

(Laughter) 

Merry Christmas, Bud. 

Yes, Merry Christmas up there, Jim. I've 

got a procedure.when you are ready to copy. 

Okay. I just got on my headset; just let 

me get a pencil and paper, and I will copy 

it. 

'Okay. 

P- 
- 
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04 06 17 58 CUP 
:._ 

‘--a506 18 oo cc 

0 04 06 19 29 

04 06 I!, 37 

04 06 19 42 

f 'i .' 04 06 20 15 

Okay, Mike. 

Okay. The purpose is to bring the LM and 

the CSM state vectors to earth's qhere of 

influence. Step one: Verb 37 ENTER, 23 ENTER. 

Step two: At NOON 70, at NOUN 70, load and 

register 1, 2, and 3 the following numbers. 

Register 1, 00002; register 2, five! balls; 

register 3, 00210. Step 3: proce.5d on NOUN 70, 

NOUN 70. Step 4: proceed on NOUN 25, 25. 

Step 5: do not proceed on NOUN 18. Wait 

for 30 seconds; then do VERB 37 ENTER, 00 

ENTEB. End of procedure. Over. 

Okay. As I understand that the reason for 

this procedure is to bring the W and CSH 

state vectors back to the earth's sphere 

of influence; is that correct? 

That's correct. 

Okay. To.do it we go VERB 37 ENTER, 23 ENTZR; 

and at the NOUN 70, we'll load aaC regjster 1, 

four balls 2; register 2, all balls; and 

register 3, two balls 210. We'll proceed 

on NOUN 70 and proceed on No'i 25. We'll . 

not proceed on la. We'll wait 30 seconds, 

and we'll do a VERB 37 ENTER, 00 EN'i'ER. 

That's affirmative. Apollo 8. 
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I'm just kinda curious, Eke; I thought this 

was done for us. I thought the computer took 

care of this little problem. 

Roger. Normally, it is done automatically, 

Jim; and had you done the P23's exactly as 

scheduled, it would have been, but there was 

some doubt P23 was stopped about 7 minutes 

prior to the transition point and just to be 

absolutely sure, we included this procedure. 

Over. 

Okay. Tell Buzz I sure could use his eye- 

patch. 

Roger. I understand. Buzz had on,z on Gemini X, 
. 

worked real well. 

Mike, do you want me to do this procedure now? 

That's affirmative, Jim. Now at your con- 

venience. 

Did you see guidance? Is the flag set? 

We're set, that's right. 

Apollo 8, Houston. 

Go ahead. 

Thank you, Jim. We copied your DPKY work 

there, and it's looking just fine to us now. 

Okay. 

Hcuston, Apollo 8. 

Apcllo 8, Houston. 

. 
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You know, one thi-ng you can pass on to the 

program office - something you might try work- 

ing on right away is - - 

Can you stand by, Apollo 8? 

Apollo 8, can you stand by? We'll try to get 

you a better antenna; you're just e.bout 

unreadable. 

Alright. 

Apollo 8, Houston. We are right in between 

antennas and if you can wait about 5 minutes 

with your message, we can h&ve better COMM then. 

Roger. 

Apollo 8, Houston. Over. 

Co ahead, ;Iouston. Apollo 8. 

Okay. You're Lud and clear now, Frank. 

Co ahead and say what you were saying a3out 

the program office. 

They ought to get some moving out on some _ ~--.-- ______ ---. 

way to fix these windows. The three windows, 
--.-- -II__ 

the hatch window and the two side windows, 

really it's a shame, in fact, tha; they are 

almost totally unusable, because they got so 

gummed up. 

Roger _ I sure agree. We copy so far on the 

windows that 2 and 4 are in excellent shape 

IL- -- 
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and 1 and 5 are sort of mediocre and 3 is just 

about totally unusable. 

-Three is totally unusable; 1 and 5 are unusable .._..-. ---- --. . 
. for any kind of photography. _C_.---.-.---- 

Roger. 

And, Mike, that sure puts the CMP En a baa \ 

light, you know, when you can't see where 

you are going. 

Yes. And when you're setting between two 

guys that won't tell you, too.*phter) 

That's right. You think they will share a 

window? No soap. You might also hate the 

optics are very good visibility; so far, no 

coating at all. 

Glad to hear that, Jim. 

Apollo 8, Houston. 

Go ahead. 

Roger. We copy Jim doing a P52, and I'm 

standing by with a maneuver PAD for mid- 

course 5 any time at your convenience. 

Okay. Ready to copy, Mike. 

Roger, Jim. This is midcourse maneuver 

number 5, and it's a RCS/G&N, and 5t's 31700, 

not applicable, not applicable. Are you with 

me? 

With you. 
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Cod. 10359 5286, minus 00050, plus all zeros, 

plus 00001 000 334 001 five zeros, plus 00190 

00050 014 00050. Are you still wi:h me? Over. 

Still with you. 

Good. 413020 183, Shaula, down 064, left 06, 

plus 0747, minus 16410 12988 36301 146 4640; north 

set of stars, Sirius and Rigel, roll 308, 

pitch 209, yaw 357. Remarks: use high- 

speed procedure with minus MA. Over. 

Roger, Houston. MCC 5, RCS/G&N - are you'with 

W? 

I'm with you, Jim. 

3700, NA, NA, 10359 5286, minus 00050, plus 

all zeros, plus 00001 000 334 001, all zeros, 

plus 00190 00050 014 NO50 413020 183, Shada, 

down 064, left 06, plus 0747, minx 16410 

1.29% 36301 146 4640; Sirius, Rige:, 308 209 

357; use high-speed procedure with minusMA. 

floger . ha could YOU go to ACCEPT. please, 

and we're going to send you a P27 load con- 

sisting of a LM state vector and a target load 

for MCC 5. 

Roger. 

Apouo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

- I 
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Roger. We'd like to dump your waste water 

tank down to 25 percent; we'd like to do it 

before the midcourse, for tracking reasons. 

So if it is convenient with you, if you'll 

start right now, we'll dump on down to 25. 

Roger. We'll get right with it. 

Thank you. 

Apollo 8, Houston. 

Go ahead. 

Roger. We got those loads in and verified; 

you can go back BLOCK at your computer. And 

George Low says be 's working on that window _- ---_ -.~ ~. .___ --.--~ 

problem at 6, or spacecraft 104. You just 
-_ _ -._ _,__-__m __.. - - -,-,.---- 

happen to have the wrong spacecraft. 
,< I' '/,/' 

..I j, p 

That's the wrong statement; we've got the 

right spacecraft. I'll clue you, If it keeps 

going this way for 2 more days, we've got not 

only the right spacecraft, but we've got the 

best spacecraft. 

It'll keep going. 

Apollo 8. We're starting the dump now, 

Houston. 

Apollo 8, Houston. Over. 

Okay. We're starting the was-le water dump 

now. 

. 

__- 
j. 
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04 06 57 26 cc 

04 06 57 38 I&e. 

04 06 57 42 cc 

04 06 58 33 cc 

04 06 58 39 CDR 

04 06 58 41 cc 

04 06 55 01’ IMP 

04 06 59 29 CC 

04 06 54 32 LMP 

04 06 53 41 CDR 

04.06 rg 49 IMP 

04 06 59 55 cc 

Okay, Bill. Thank you. 

That's a blizzard. 

Roger. Understand. 

Apollo 8, Houston. 

Co ahead, Houston. 
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Roger. I need a Pop Romeo Dog on all three 

and a status report on the LNP. 

Roger. The JSP's PRD hasn't moved an inch 

since we took off. And that's the one the 

CMP did have, still 0.64. And I j-1st had 

about 5-l/2 hours sleep, and I'ffi in the 

process of scarfing up a meal; and I've been 

drinking lots of vater, feeling good, and 

that's about it. 

okay. And you got a PRD on the other two. 

Yes. The Cl@ is ready to report. The CMP 

is reading 1.2 rem. 

And t‘ne CDR: I got stuck with somebody elses, 

but mine reads now - my new one reads 

2.02 rem. I don't know if there is a message 

there or not. 

He's starting to glow in the dark. 

Yes. Ycu should have hung on to r,he one you 

had. It sounded a little bit better. I 

copy left to right 2.02, 0.12, and 0.64. 

Over. 

I 

l-.- 
-1 

- -. -..(I-. ..-^ __... II___ 
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Roger. 

Thank you, sir. 

What have they measured in our - what have 

they measured on that, I guess you would call 

it the VAMRR, or VABD? 

We're sending the boy to the back room to 

find out. 

Find out what it is, or what it's reading? 

First one and then the other. 

We"-11 need both answers up here, too. 

Apollo 8, Houston. 

Go ahead. 

Bill's VA and VI? reading that he requested 

is 0.13. Over. 

Roger. Look's like you've got a little 

discrepancy here. 

Yes, I agree. 

You ought to give those guys a chance to go 

back to sleep and calibrate those things. 

Apollo 8, Houston. We've just passed 25 per- 

cent, =a you can terminate your waste water 

dump, please. 

Okay. Will do. 

Believe it or not, our gage is 5 percent 

behind 
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Yes, John said that he has been noticing that. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Yes. We are going to switch anteixas from 

Madrid to Gqldstone in about 3 minutes. You 
r- 

should hear the&>tch. 
.-_____lr 

Thank you. 

Houston, Apcllo 8. 

Apollo 8, Houston. Over. 

Roger. Just for information, would the 

perigee reading and NOUN 42 be suclr a big 

minus number for such a small burn:' We are 

reading minus 03137 mw. 

Roger. Understand; NOUN 42 periget. reads 

minus 03137. Over. 

Roger. We are going to PROGRAM 30 after you 

give us the target load, arid I diti't think 

there would be that much of a change for such a 

smallburn. 

Roger. Stand by. We will check into it, Jim. 

A~6110 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Roger, Frank. We Lon't think there's any 

problem or any f?uznies in this.peri&ee predic- 

tion of minus 03137. It's a Keplerdn pre- 

'diction, and it's not very accurate. Now ue 

-- 

, I I 

, 
.._- -- 
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have taken your vector from the downlink and 

run it through a make-believe external DELTA-V 

maneuver down here, and we get precisely the 

correct answer. Over. 

Roger. Understand that you figure just 

because of the ronics solution that it comes 

That's affirmative. The Kepler solution is 

just pretty gross. 

Okay. I was just kind of curious. I could 

see differences when we were talkir.g about 

LO1 burns, but this being such a short one, 

.I thought it wouldq't be that much difference. 

I understand. 

Mike, this is Frank. 

Go ahead. 

You are monitoring and seeing if we get any 

inadvertent engfne firing all the time, aren't 

you? 

Well, we can't tell when you're in low bit 

rate. When you're in high bit rate, that's 

right. 

Okay.if we crank up high bit rate End just 

have you take a checkout look at th*m? 

Okay. 

,- -- 

. ._ L 
--... 
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a cc ,Appollo 8, Houston. 

04 07 19 08 CDR 

04 07 19 10 cc 

Go ahead. 

Roger. Since you're on OMNI D (Dog) at this 

time, we're sort of 180 out of phase for the 

high-gain lock antennas. As soon as we can 

get high-gain lock, then we'll - - 

END OFTAPE 
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CDR 

cc 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

cc 

CDR 

cc 

CDR 

cc 

okay. We w-ill take the antennas and get on 

the high gain as soon as we can. 

Thank you. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger, Prank. We've done some more checking, 

and we confirm that that is the correct Keplerian 

prediction on NOUN 42 minus 03137, just like you 

said. 

Thank you. 
. 

Apollo 8, Houston. 

Go ahead. 

Roger. We are going to be doing a :anging 

sequence ; if we can eliminate voice for a 

couple of minutes, we would appreciate it. 

Roger. we will. 

okay. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger. Our ranging is complete, and we have 

been monitoring your thruster firings, and 

they show what appears to be very normal damp 

activities. Over. 

Thank you. I guess it was associated with the 

water vent. 

Roger. Underctsnd, Frank. 

-A . 

, 

. 

L -- _ 

. . _ ------- .-..._... 
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Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Frank, we've got about 2-l/2 minutes to igni- 

tion, and we're still showing some of your SCS 

switches not set up as per checklist; specifi- 

cally, rate IKIW, deadband MINIMUM, and your EMAG 

mode at attitude one, rate two. 

obay. Thank you. 

And your manual attitude switches in RATE COM- 

MAND. 

Right. 

Apollo 8, Houston, . 

MARK. 

One minute to ignition. Over. 

Roger. We concur. 

Apollo Houston. 

MARK. 

Twenty seconds to ignition. 

Rag-r. 

Houston, Apollo 8. 

Go ahead, Jim. 

Roger. We burned on time, 14 seconds, attitude 

nominal. Our residuals were pius 2 in VGx, 

minus 1 in VG Y' 
nothing in VGz. Our E4S stopped 

about 6.2 and continued counting a9er the burn. 

Roger. Understand 14 seconds, burn on time, 

nominal attitude, two-tenths X, one-tenth Y, 

-._-_. - - ^ 
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and nothing minus one-tenth Y, and nothing 2; 

snd you put 6.2 on the EMS, and it continued to 

count after the burn. Is that affirmative? 

NO. We put the burn - we put the b,xn DELTA-V 

in the EMS, and after the burn, it was still 

counting. 

Roger. Understand. 

Still counting up. 

Understand. 

Okay, Houston. We transferred the state vector 

to the LM slot. s 

Roger, Jim. Thank you, and I still don't under- 

stand you on this EMS. Counted down from 5 to 

zero normaily and then continued through zero in 

a negative way, and now it's reading minus 6.2? 

Is that affirmative? 

Roger. That's right. It was counting up when 

we shut it off. Last time i saw it, it was 

6.9. Row Frank just put it on AUTO again with 

the DELTA-V function suitch in DELTA-V, and it 

jumped six-tenths. Then he tried tte second 

time, and it stayed at zero so we really dJn't 

know what the story is. 

Rarer. Understand you. 

Houston, this is Apollo a. 

Go ahead, Frank. 

L- 
. ; 
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I guess you want us to resume PTC, right? 

Stand by. 

Apu0 a, Houston. 

Go ahead. 

We'd like you to resume the FTC! attitude, 

pitch 010, yaw 045; and then come ollt of it 

again for your P23 that you're scheiuled for 

about another hour and 10 minutes, in another 

hour and 10 minutes. 

Roger. 

Mike, this is Frank. Is this TV still scheduled 

for .104:503 

That's affirmative, Frank, if you can manage it. 

okay. 

HOW'S it going with the TV, Frank? Are we - can 

the networks ccunt on having it on schedule? 

Over. 

Yes, we can have it on schedule. We don't have 

much to do, but we'll perform for you. 

okay. We have a bunch of filter experts standing 

by if you need any advice. 

Well, we're just going to have to just do it 

inside today because there are no good shots 

of the moon or the earth; the sun's too darn 

bright. 

I think it's raining out there. 
\ _____ -.c----- ---- ---.- ___-- 
Yes, that's vhat we thought. 

- - ‘. . . ._-__ _ ._ 
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04 oa 09 57 

04 08 10 00 

04 08 lo 06 

04 oa 10 17 

CUR Houston, Apollo 8. 

cc Apollo a, Houston. Go ahead. 

CDR Roger. On this EMS, when I put it in DELTA-V, 

it was reading zero; then I switched to AUTO. 

Sanetimes it will count to 19 or 20 feet per 

second.. I guess that is vhat happened. 
I 

cc Roger. Understand when you put it to AUTO, it 

04 08 10. 27 

04 08 10 31 

04082126 ’ 

04 08 21 28 

04 oa 21 35 

04 0s 21 37 i 
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CUR 

cc 

CDR 

cc 
CDR 

cc 

cc 

CDR 

cc 

CDR 

cc 

CDR 

CUR 

maybe will keep counting up to as much as 19 to 

20 feet per second. 

.Just when you put it GO AUTO; it will start 
. 

counting on some occasion, by itself. 

Understand. 

Mike, we're ready when you are. 

We're ready. 

Ssy again. 

Yes, we're reay, Frank. We're all squared 

away and eagerly standing by. 

You got your make-up on? 

Yes. Rave we got a picture? 

Negative, Frank. 

How about now, Houston?. 

Regatie, Frank. 

We don't seem to have much luck today, but don’t 

call for a repairman yet. It may be our camera 

here. 

Any results y=t, Mike?. 

~- I 
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Negative, Frank. It may be that it hasn't 

warmed up properly. 

okay. We've had it on for a while. Are you 

getting our F?4 okay? 

Okay, Frank. There, we got it. It's coming in 

loud and clear. We look like we're looking at 

your hat and now the MDC. 

okay. Well, good afternoon. This is the 

Apollo a crew. And how is it focusing now, 

Houston? 

It's looking good. If you can hold the thing 

still, there's sort of a time delay. Any 

motion at all ruins our picture. 

Tell me if there is any difference in it now. 

It's looking good now. 

Okay, fine. 

It looks like you’re okay, but somebody eise is 

upside down. 

OkZQf. That's right. That's Jim Loyrell. What 

we 1:hought we'd do today was just sl:ow you a 

little bit about life inside Apollo 8. We've 

shown you the scenes 'of the moon, the scenes 

of the earth, and we thought weVd invite you 

into our home. It's been our home r.t least for 

4 days as you can see on the instrur.ent panel. 

We mark off each day on the instrumc.nt panel. I 
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We're four dab-n, and we're uorking 3n the 

fifth day. Of course, we're all looking forward 

to the landing on Friday. Down here in the part 
s 

of the spacecraft that we call the lower equip- 

/ 
LJ ./ 

ment bay, we have the F'resident's adviser on 

physical fitness, Captain Jim Lovell, about to 

‘V 
undergo an exercise program that we do every 

day. You notice that he floats around very 

freely. He just bumped his head on the optics, 

used for our navigating. He's working with an 

exercise device that's designed to keep the 

muscles in shape. Now another very important 

function of our spacecraft is the ccnputer, 

and I thought you might be interested in seeing 

what we have here, the displays that give us 

all the information about our burn, about navi- 

gating, and about the velocity that we use 

during entry and retrofire on earth-orbital 

missions. You can see it's controlled by a 

DSKY, or similar to a typewriter keyboard, 

and the things that go in and out of that are 

absolutely miraculous. It's done a fantastic 

job for us, and jim Love11 has done an excellent 
/ : 

job operating it. Now another very important 

thing whether you're in space or the ground is 

eating, and I've asked Bill Anders tc show you 
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how we eat up here in the flight. Pardon the 

picture while we move around here and change 

cameras. The food that we use is all dehydrated; 

it comes prepackaged in vacuum-sealed bags. You 

notice that all Bill has to do to keep it in one 

place is let go of it. &cept for the air cur- 

rents in the spacecraft, it would stay perfectly 
. 

still. He gets out his handy, dandy scissors 

and cuts the bag. The food is varied, generally 

pretty good. zet doesn't sound likeea rousing 

endorsement, it isn't, but nevertheless, it's 
k ,*____~ ~-.--_ _ 

pretty good food. You can see that Bill is very 

clever. He does things swiftly. Actually, those 
. 

food bags are stuc together because they've been 

vacuum packed in plastic. 

d, 08 28 24 ' CMP What do you have today, Bill, for dinner? 

& 08 28 32 UP Well, here we have some cocoa; should be good. 

I'll be adding about 5 ounces of hot water to 

that. These are little. sugar cookies, some 

orange juice, corn chouder, chicken and gravy, 

and a little napkin to wipe your hands when 

04 08 29 37 CDR 

you're done. I'll prepare some orange juice 

here. 

Okay. You can see that he's taking his scissors 

and cutting the plastic end off a little nozzle 

that he's going to insert the water gun into. 

. i 1 
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The water gun dispenses a half-ounce burst ot 

water per click. Here we go; Bill has it in 

now, and the water is going in. I hope that 

you all had better Christmas dinners today than 

us, but nevertheless, we thought you nfsht be 

interested in how we eat. 

Roger. I haven't heard any complaints down 

here, Frank. We'll bring you up to speed on 
-)z $I. 

'L--------- 
your food when you get back. 

Very good. 

,< 
-3 

. 
Looks like a happy home you've got up there. 

Ordinarily, we let these drinks settle for 

5 or 10 minutes, but Bill's going to drink it 

right nou. Then, to get on with the program, 

he cuts open another flap, and you'll see a 
,. 

little tube comes out - - 

This is not a commercial. "'I Ti 

- - and he drinks his delicious orange drink. 
---.--_ ----- 

Maybe I should say he drinks his orange drink. 
--A 

Be's usually not that fast.. Bill is really in 

a hurry today. Well, that's what we eat. Now 

another very important part of the spacecraft 

is the navigation station or the optics panel. 

And we - just a minute; Bill wants to say some- 

thing. 

That's good; but not quite 'as good as good old 

California orange juice. 

-_ A._ 
- I I 

. 

i 

., . - .- 
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dc 08 32 09 CDR Bill's from Florida. 

c4 08 32 12 CDR Okay. Now if you'll let me have the camera, 

Jim, 1'11 show the people where you do most of 

your work. Okay. Bill, can you explain it? 

Ch 08 32 25 - Q4P If I can clean up some of Bill's food around 

here, and have it away - Down in this area is 

called the DEB or the lower equipment bay, 

and we have our optics positioning equipment 

right here. We do all our navigation down here 

by sighting on stars and on horizons of either 

the moon or the earth. And this is where we 

find out exactly uhere we are in space, what 

direction, and how fast we are traveling. And 

our computer, as Frank has mentioneli, takes 

information and tells us how to maneuver to 

get home safely. I work with the scanning 

telescope and the sextant, and occa.;ionally, if 

04 08 33 35 

I get too busy, I- just sort of flea: out of sight 

and go up into the tunnel which is the tunnel to 

the hatch of the lunar module which we don't 

have onboard, of course. 

CDR Now that's about all we have for tcrtay. I - 

each and every one of us wish each and every 

one of you a very Merry Christmas. And, I 

guess we'll see you tomorrow, and we'll be 

-landing early Friday morning. Merry Christmas 

from Apollo 8. 
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04 08 35 u 

04 08 35 15 

04 08 35 16 

04 08 35 25 CDR You'\re right, Thank you. 

04084529 CDR Houstqn, Apollo 8. 

04 08 45 32 

04 08 45 36 
L! ..- 

04 08 45 42 

04 08 46 39 cc Apollo 8, Houston. 

04 08 46 43 CDR Go ahead. 

04 08 46 44 cc ’ Tentatively, midcourse correction at 122 hours 
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cc Roger. Merry Christmas from the ground, Apollo 8, 
r I 

and thank you very much for the guiled tour. We 

really enjoyed it. 

cm Roger. 

cc Apollo 8, Houston. 

We're suggesting attitude deadband MAX and rate 

cc Go ahead, Frank. -- --- -- I . - ------- a 

I CDR How soon will they tell us what effect the, 
s \ 

midcourse had on our trajectory, Mile? ' 
__-.- 1' 

Oh, the longer we track, the smarter we'll get; 

but stand by one for a pertinent answer. 

s zero; and in about an hour and a half, we'll 

have some track data to confirm that. 
. 

’ 04 09 46 57 CDR Okay. Thank you. 

04 09 47 39 CDR We're going to have something to eat here, Mike; _ " 
i 

just taking it easy. -4 > 
7 / 

ci4 og 47 16 cc Roger. Understana, Frank. 

04 09 47 39 CDR Did you get another shotgun for Christmas? 

\04 og 47 45 cc No, I'm missing enough with the one I have. 

- -. 
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04 09 47 50 CDR That's what Edwin told me; I thought maybe you 
. 

might want to try another one. 

04og4800 CDR What was it, 40 shots at four birds? 

04094802 cc Oh, negative, Frank. I'm 100 percent, one bird 
/ 

per box. 

04 09 48 12 CDR Then you and I are in the same fix. 

04 og 5118 cm 'Houston, Apollo 8. 
.i 

04 09 51 22 cc Apollo 8, Houston. Go ahead. 

04 og 51 26 CMP It appears that we did a grave injustice to 

the food people. Just after our TV show, 

Santa Claus brought us a TV dinner each, which 
I 

was delicio-us, turkey and gravy, cranberry 

sauce, grape punch; outstanding. 

04 og 51 45 CC Roger, Jim. Glad to hear it. Now we're down 

a 

\ 

here eating cold‘coffee and bologna sandwiches. 

ENDOFTAPE 

-.. 
fJ 

. 2, 

- . -.-- ..- - _, -- I 
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Houston, Apollo 8. 

Apollo 8, Houston. 

Apollo 8, this is Houston. Over. 

Roger. We've got an awful lot of these stars 

to mark on now, M&e, and they were having some 

concern about the PTC. Will you let us know if 

we stay in one position too long, or if we have 

to knock off and do some PTC? 

Will do, Frank. 

Thaniyou. 

Apollo 8, Houston. We are-monitoring your 

temperatures. Be quads all look good. We 

will continue to do so, and we expect no dif- 

ficulty with them during the P23 work. 

Thank you. 

Our highest tank temperature now is C.- 

Understand; C is the hot one. 

Apollo 8, Houston. Over. 

Apollo 8, this is Houston. Over. 

Co ahead, Houston. 

Roger, Bill. We would like to talk about your 

high-gain antenna sometime when y3u get a minute. 

Okay. Just a second, Mike. 

About 5 minutes, Mike, we'll be done here. 

Houston, Apollo 8. About the high-gain.antenna. 

--' 7- ti.: _ 

_.. - 
.~- - ----- _ 

1 i 
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Okay, Bill. We think it would be an extremely 

worthwhile thing to find out how it operates 

in the AUTO PBACQ mode, and we propose running 

a test on it in that mode from 109 to 111 hours 

GET. Over. 

okay. We'll do that. 

Okay. I have about a - - 

We'll try it on the way out. 

We have a detailed procedure which we can read 

up to you anytime you're ready. 

Go ahead. 

Okay. We suggest the start time 10s hours GET, 

stop time ill hours, and you'll be in a FTC. 

We're requesting a left roll rate, which we 

notice that you've been preferring, a ieft 

roll rate of 1 revolution per hour, and this 

is in your present FTC attitude (i.e., pitch 

10 degrees, Oli) degrees, and yaw 45 degrees). 

The procedure is this: step 1, stop at roll 

. angle 150 degrees; acquire - this is step 2 - 

acquire in MANUAL mode; three, switch to AUTO 

HABFiGW B?Z.AX; four, make sure trackir.g in AUTO 

mode then switch to AUTO BBACQ mode; five, posi- 

tion the hi&-gain antenna - - 

Wait a minute, Houston. 

Whoa, whoa, whoa. 

Okay. Whoa, whoa. Standing by. 

-.-- ---- 
L‘ 1- 
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cc 
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I'm stili starting. 

Okay. Make sure tracking in AUTO and then what? 

Make sure tracking in AUTO, and then switch to 

AUTO FEACQ mode. Over. 

Okay. Will do. 

Okay. Step 5, position high-gain antenna 

pitch and yaw control to predicted earth's 
:. 

rise angles, and those angles are yaw 50 degrees, 

pitch minus 40 degrees. Over. 

Okay- . 

Okay. Two more steps. Step 6, remein on high- 

gain antenna in this mode for two Let's. Do not 

switch to OMNI anytime during these two REV's, 

and maintain mode configuration of voice and 

data. We expect loss of track should be no 

more than 15 minutes per REV. Over. 

Roger. 

And the final step, 7, if any problem arises, 
r 

go back to your initial gimbal angle.5 of 

i0 degrees pitch, 45 degrees yaw, and 150 degrees 

roll; reacquire and go to AUTO mode. Over. 

Yes, I guess there ought to be a steI2 4A which 

says start roll again, right? 

That's affirmative. Excuse me there, that's 

affirmative. 

stand your last comment. If we get into a 

. 

L-- -- ^-_ _. .- _..- -.” .._ ., 
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problem, you want us to go back to 150 degrees 

l-Ol.l? 

CC Well, all we want you to do is go ahead and 

*reacquire in the AUTC mode, Bill. And it looks 

like that would be one way of doing it. But all 

we're saying is, you know, if you want to talk 

to us about something, or you have my other 

problems, or you don't like the way it looks, 

anything at all, just go ahead and reacquire 

in the AUTO mode. 

LMP Yes, why don't we just say if we do have prob- 

lems, it doesn't pick it up when it's suppcsed 

to, give it a good try, and then call you up 
. 

cc 

IMP 

CC 

I&w 

on the OMWI'sor position ourselves and we'll 

talk about it and try for another two REV's,. 

That's just fine, Bill. 

Okay. It's worked. We tried it once or twice 

on the way out, but the one modification is 

once it did break lock, and go to it; MANUAL, 

position, but I switched to the CMNI's in 

between. That sounds fine. 

Bill, could you run through that aga;n? We're 

not reading you too loud, and would you say 

again what you tried on the way out, please. 

On the way out, they gave us some RFXCQ angles 

which we used, and once it broke lock and re- 

positioned itself, why, it went over to the OMKI's 

j- 

i, 
._ .-..1.-..... 1 
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and waited till we got to near breaking lock 

again and switched back and snapped right in 

there. 

Roger. lhank you. We copy. 

We have a few more stars to get, and then we'll 

give it a try. 

Roger. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

, Roger, Bill. We got a bunch of tapes of some 

of your favorite music down here. You be 

interested in hearing a little background on the 

S-band? 

00 ahead. 

Okay. 

Houston, Apollo 8. 

Apollo 8, Houston. Go ahead. 

Roger. For some reason, we suddenly got a 

PROGRAM 01 and no attitude light on our com- 

puter. 

We confirm that. 

Stand by one, Jim. We 'r-e working on a pro- 

cedure for getting you cranked back up again. 

Okay. 

: 

c . :, ._ . 
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cc 

CMP 
cc 
OR 

cc 

Apollo 8, Houston. 

Go ahead. 

okay. Jim, vhile we're vorking on this pro- 

cedure, we'd like to know did you select 01, 

aid you get a VERB 37 ENTJB. 01 ENTER? 

Let's see, I'm not too sure, Mike. I might 

have done that, yes. 

okay. 

We have star 01 coming up, now that might have 

been the reason. 

okay. We understand. Why don't you just hold 

what you've got on your DSKY, and we'll be uith 

you shortly. 

okay. 

Apollo 8, Houston. 

Go ahead. 

Roger. Could you or Bill give us a better OMNI 

antenna, please? 

stana by. 

Apollo 8, Houston. Over. 

GO ahead, Houston. Apollo 8. 

okay. Frank, our procedure is to select POO, 

and freom PO0 go to P51, and get a platform 

alignment. After you've done that, se wili 

send you up a P27, a REFSMMAT, and then you 

can do P52 REFSMMAT options. Then ycu'll be 

back in business.' Over. 
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Okay, Mike. Thank you. 

Roger. 

Houston, this is Apollo 8. 

Houston, Apollo 8. 

Apollo 8, this is Houston. i;o ahead. 

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

Okay. We've completed a P51 now. You want 

us to try a p52, or a0 you want us 1.0 wait 

till we can put a REFSMJiAT in? 

Stand by one, will you, please, Fraxik? 

Roger. 

We're putting together a P27 load for you now, 

Frank; that's the reason for the delay. We 

just want to make sure we don't overiook any- 

thing before we send it up to you. 

Okay. We'll just sit tight then. We've got 

a good P51. We'll just wait till you put in 

a REFSMMAT, and then, of course, we'll fine 

align over to that, right? 

That's right, that's exactly right. Just stand 

by- 

Mike, this is Frank again. 

Go ahead. 

I suggest that we go ahead while you're doing 

that, do a P52 here; and let it do an automatic 

end Just tweak this up. Jim had to u:e Higel 

-. 

~ I I 



. . 

. 

----- 
. 

0 
(GOsSNErl) 

: 

; 
04 10 50 08 

.- 04 10 50 14 

04 10 50 47 

0 04 10 51 07 

oi 10 51 09 

04 10 52 ii 

Oh 10 52 20 

04 10 52 23 

04 10 53 15 

iv 
04 10 53 31 

. 

. Tape 71 
Page 3 

cc 

cc 

CDR 

cc 

cc 

CDR 

cc 

cc 

cm Roger. Option 1; thank YOU. 

aa Sirius, and they're pretty close together. 

And although we got a zero difference for the 

star angle, that might not be a bad idea just 

to try a 52 here. 

We'd rather not do that, Frank. Stand by one. 

Alright. We uon't do a thing. 

Frank, we feel that procedure that you're talk- 

ing about is really not required, and it's sort 

of vasting your time. You'd still have to - 

upon completion of that, we'd have to send you 

a new REFSMMAT, and you'd have to go ahead and 

do P52 to that REFSMMAT in additicn. Over. 

We understand that. Co ahead. We';1 wait for 

your REFSMMAT. 

Okay. Thank you. 

Apollo 8, Houston. If you'd go PO0 and ACCEPT, 

we have our P27 ready. We'll send :iOU up a 

REFSMMAT. Over. 

Roger. PO0 aa ACCEYT. 

Roger. 

Apollo a, Houston. Frank, we'd iike to make 

sure you understand that when you dc your P52. 

you want to select option 1, the preferred 

option, because those are the registers we're 

blinking now with this P27. 

I 

._ 



(Gctx NET 1) 

04 10 55 08 

04 lo 55 16 

04 10 55 17 

04 10 55 19 

04 10 55 24 

dr 10 58 47 1 

Oh 10 58 49 

04 10 58 50 

04 10 59 10 

04 10 59 20 

04 10 59 33 

04 10 59 34 

04 10 59 38 

04 10 59 44 

04 11 00 38 

04 11 00 49 

cc 

CMP 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

IMP 

r&lP 

cc 

CMP 

cc 

Tape 71 . 
Page 4 

Apollo 8, Houston. We got a good load in; it's 

your computer. Co to BLOCK. 

Okay. 

Roger. stand by. 

And you can go ahead with your P52 at your con- 

venience. 

We're going ahead right now. 

Apollo 8, Houston. Over. 

Co ahead, Houston. Apollo 8. 

Roger. When Jim gets to the end of P52, he's 

got a flashing VERB 37. We'd like him to not 

proceed, to hold at that point; we'd like to 

read some bits and pieces out of the computer 

at that time. Over. 

Roger. 

Apollo 8, if Anders has got time to give us a 

countdovn , could we get the BIOW switch from 

center to left? 

Two, one - 

MARK. 

Did you take that 1.7-second time delay into 

account? 
. 

Sorry about that. 

Okay. Houston, you have it. 

Thank you, Jim. ha I'll give you at estimate 

here on how long ve want to hold at this point; 

it won't be too much longer. 

-- 

_-. - 
- I 

i- 
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Roger. It was my goof: I must have put in 

3701 instead of 3723 and 501. 

Roger. 

Apollo 8, Houston. We have got a flight plan 

suggestion for you. 

Go ahead. 

Go ahead and delete the remainder of the P23's 

- 

that you're working on now, g o back to PTC atti- 

tude, and then pick up where it says 108 hours 

in the flight plan to pick up again there with 

your P23, or if you prefer to slip that time 

a couple of hours, if you want to get some 

rest in between. 

I think that's a good idea; we'll do that. 

okay * 

Mike, what does this do to our state vector? 

Rot a thing. We:ve looked at your state vector, 

aa it's good. 

So we didn't Lose all the NAV we ha6 just accom- 

plished, right? 

Stand by one on that, Jim. I a0n.t 'how; I'm 

checking. 

Apollo a, Houston. 

Go ahead. 

Roger. I say again, your state vector is Just 

fine; it's still ticky-poo, and the reason ve're 

! ._- .- 1 
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holding here is that we're checking to see if 

any P23 information was lost. That's reason one, 

and the second reason is that your W-matrix shares 

some computer memory cells with POl, and we are 

getting a clarification on the status of your 

W-matrix before we proceed. Over. 

Roger, Michael. 

We'll go ahead and start heading over to the 

PTC attitude. 

Very good. 

Do you need that high gain any more, Mike? 

Negative. We don't need it any more. 

Apollo a, Houston. 

00 ahead. 

Roger, Frank. We're coming up on time for an 

oxygen purge on all three fuel cells. It 

might be a good time to do it while we are 

waiting here. 

Fine. 

Alright. Mike, we are going to purge the 

three fuel cells, o=;gen only. 

That's correct. Thank you. 

Apollo 8, Houston. That's enough on fuel 

cell number 1; if you'd start on two please. 

Roger. 

-. - -- I 
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Apollo 8, Houston. We're in low bit rate now. 

Last time we saw you', you were still purging. 

Over. 

I 

Roger. . . . I 

You're unreadable, but request that you end 

your purge. 

Roger. We ended our purge. 

Thank you. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger, Jim. I've got a short procedure-1 would 

like to read up to you on your DSKY, and I'd 

:’ like to explain what it is. Your W-matrix 

shared some memory locations with POl; there- 

fore, the W-matrix that you have right now is 

not a good one, and we would not wart you to 

continue your P23 sightings with that matrix. 

So the procedure I'm going to give you is 

going to cause the matrix to reinitialize itself 

prior to your next P23, when you go into P23. 

And this will put you back with the value of the 

W-matrix which you loaded after TRI, you remember, 

that 3303 thing. And if this has any further 

effects on the flight plan, we're in the process 

of sorting that out, and if need be, we'll send 

you up a revised sighting schedule later, both 

with the COX4 and loss of CO!,sf case. OLer . 
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Okay. Stand by, and I'll get something to 

copy with. 

okay. 

okay. Go ahead. 

Okay. Insert without releasing the flashing 

VEFlB 37 the following: VERB 25 NOUN 07 ENTER, 

77ENTEFt,4OENTER,ENTEX, VERB 37 ENTER, 

00 ENTER. Over. 

Understand. We insert VERB 37 without releasing, 

is that correct? 

Roger. You should have flashing 37 on your DSKY 

now, and withcut releasing that flashing 37, go 

ahead with the VERB 25, et cetera. 

Roger. Okay. I see what you mean. Okay. We'll 

insert VERB 25, NCUN 07 ENTER, 77 ENTER, 40 ENTER, 

ENTER, reinsert VERB 37 ENTER, 00 ENTER. 

That's all correct. Say, if you've got any 

questions about that, we would be happy to 

answer them. 

Roger. Are we cleared to do that now? 

That's affirmative, Jim. 

Roger. 

Hey, Mike, this is Frank. 

Go ahead, Frank. 

Is there any danger that this might lave screwed 

up any other part of memory that would be in- 

volved with entry or anything like that? 
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cc Frank, all indications are that there is 

absolutely no problem with anything in the 

cmputer memory other than the W-matrix. How- 

ever, we are continuing to look at it, and if 

there is any doubt in our mind, we will ask you 

to dump the memory locations for us later. Over. 

Okay. Fine. 

Apollo a) Houston. 

Go ahead, Houston. 

Roger, Jim. We thought you might be interested 

CMP 

cc 

CMP 

cc 

in knowing, based on 2-l/2 hours worth of track 

after your last midcourse, and looking ahead, 

we're predicting the midcourse correction at 

122 hours will be less than 1 foot per second. 

And keep it on going to entry interface minus 

2 hours, we're predicting 2 fcot per second 

midcourse at that time. Now those numbers will 

be refined; we'll get about another 8 ho-urs of 

track on you before we amend them. Over. 

Sounds like we're on pretty good trajec>ory. 

Can't hardly beat it. 

After we do these next E23's, I'll see what our 

P37 gives us. What's that midcourse, 122 hours 

that has practically zero? 

Yes. It's looking to be less than 1 foot per 

second, about four-tenths of a foot per second 

_.-- ~. I 

_ 
L 

1 
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right now. And then the one before entry, at 

2 hours before entry interf‘ace, is looking to 

be about 2 feet per second. 
I 

04 11 58 00 CMP Roger. Well, okay. I'll run a P37, and we 

can just compare the difference. 

ENDOFTAPE / 
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Houston, Apollo 8. Over. 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Over. ' 
e i 

. _ 
Roger. Got the JOD'back on watch again. We 

'c, want to make sure we don't overdo the star sight- 

ings at the expense of thermal control, so you 

might keep an eye on us and give us a NO-CO if 

we start getting too hot on one side. 

Roger. Will do, Bill. Has Jim gone to bed? 

No, I'm right here. We're going to start doing 

cislunar NAV right now, and Bill's up in the 
s 

left-hand seat. 

Roger. Understand; you're going to do some P23's 

now. We thought you were going to l.ake a rest 

and do them later. 

No, Prank is asleep now. We'll get these out 

of the way. So I'm coming over to do a trunnion 

alignment at this time, and then we'll go into 

the P23. 

Okay, Jim. There's one thing before you get 

started on the P23. What we told you before, 

we still think is absolutely correct. The onl; 

thing in the computer memory that is changed by 

-that PO2 is the W-matrix. However, bs an ad- 

ditional precaution, we'd like to clurp the com- 
I 

puter memory and go through it and ch.?ck it bit 

T 

- -i- 
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by bit and make sure everything is exactly 

copacetic. Over. 

okay. Do you want to do that now? 

Affirmative. We're getting Goldstore configured 

for it; it'll be just a minute. And while we're 

doing that, I can read you this procedure if 

you're ready $0 copy. 

Okay. Stand by one, and I'll be ready to copy 

pretty soon. 

Thank you. 

Go ahead. 

okay. We'd like a VEPR 01 NOUN 01 ENTER, 333 

ENTER, and then ue'd like for you tc read us 

register 1. Register 1 we expect will be a 

10 000, and *' register 1 is equal to that, then 

what. that means is that the computer will dump 

its erasable memory twice. That's 19 000 numbers, 

twice number for the erasable memory dump. If 

it*s not reading 10 000, then we'll ask you to 

make it read 10 000 by going VERB 21 NOUN 01 

ENTER, 333 ENTER, 10 000 ENTER. After you've 

done that, the dump VERB is VERB 74 ENTER, and 

that will automatically dump the total erasable 

memory twice, and return you to the proper con- 

figuration. 

okay. The procedure will be VERB 01 liOUN 01 

ENTER, 333 ENTER, and read out register 1. Then 

I 

..__ ‘. ._ .- 

L- 
- 

__-_., -.___I ---- 
~., .---- 
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10 000 - the memory - the computer will then dump 

the m~-mory twice as properly configured. If not, 

ve have to load in 10 000, and we do that by go- 

ing VERB 21 NOUN 01 ENTER, 333 ENTER, 10 000 ENTER, 

andVERB 74 ENTER. Now if register 1 does read 

10 000, then we'll still have to do the VERB 74 

ENTER, is that correct? 

That's affirmative. That VERB 74 EFTER is what 

starts the dump. Then we just prior to that want 

to make sure we got 10 000; we made sure. And just 

hang loose one on Goldstone down here; we're get- 

ting it configured. 

Roger. You need the high gain, Mike? 

Begative. We won't need the high gain. 

Apollo 8, Houston. Goldstone is all ready, and 

you can go ahead with that Ixocedu-Fe, Jim. 

Roger. 

okay. Register 1 reads 10 000. 

okay. Thank you. 

And do you want VERB 74 now? 

That's fine. 

Apollo .!3, Houston. 

Go ahead. 

Roger. Have you done the VERB 74 ENTER yet? 

No, I'm waiting for your command. 

okay. I'm sorry; you must have missed it. You 

can go ahead right now, Jim; we're a'1 set. 

i-- ,. 
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Roger. VERB 74. 
( 

On its usy down. 

Thank you. I 
3 

Apollo 8, Houston. Jim, the dump is complete. 

You can go ahead and do whatever you like with 
, 

your computer now. 

Roger. 

We're going to be restricted to P23 for a while. 

Just don't let Anders touch the computer. /@L-y0 

I haven't yet, and 2 don't plan to. 
,L-" 

Roger. We concur with that decisiorI. 
~y~w:i~~ 

m .i,$ c 
Oh, we've just been honored by the presence of 

,/,* 

y-" ' 
Mr. Neil Armstrong who is now standing by the 

- (- 1 / i 
Y 7 L i 7 , ,: 

CAP COMM console, alert and eager. 

Roger. Ask him how the stock market is doing. 

Tears are rolling down his face. 

Apollo 8, Houston.. 

Go ahead. 

3 

With the computer, we sort of got behind in our 

promise of music. .Do you still want it? 

Go ahead. 

Okay. 

Just so Neil doesn't accompany it. 
--------i--- 
. . . choir. 

Neil says you're in luck; he has a cold today. 

(Music of "Joy to the World" and a choir singing 
P 

another SGngj 

._ .- . 
_ : I 
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Must be the wrong speed. 

Houston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger, Mike. That's real nice, but if you don't 

mind, you'd better hold it off until we get this 

tracking test done. . . . 

Roger, Bill. We concur. . . 

Sounds like it is being run at the o-rang speed. 

It doesn't sound very good to us either. / 
'y,f-y,,/ 

Coming through nicely, though, Mike. You're '/ 

ccuing through nicely, Mike; maybe you coald 

just sing a little bit. 
-------e 

Yes, I'll get my harmonica. 

Houston, Apollo 8. 

Apollo 8, Houston. Over. 

Roger, Mike. How are our temperatures looking 

across the service module? Could it be GO here 

for a shoot in another couple sets on this next 

start? 

Yes. I'm monitoring them, and they look real 

good to me, Bill. Just a secc;nd anil I will check 

with the experts. Yes, you are just fine, Bill, 

on your quad temps. 

And S?? is okay? 

Affirmat 

Okay. 

.ve. SPS is looking good also. 
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Roger, Bill. Because of this W-matrix thing, 

we would like to add some rare star sightings 

when Jim gets through with the serias that he 

is currently on. And I have the infcrmation 

relevant to them when you sre ready to copy. 

Stand by. 

Go ahead. 

okay. This is - we would like him to do them, 
. 

as I say, whenever he is through the series he 

is on now, and they are the same onzs that are 

printed on your flight plan page 2-86. The 

first one we'd like to increase to two sets; 

the second one we'd like to increase to two 

sets, making a total of five sets on tho;e stars 

on page 2-86. Do you copy? 

Roger. 

Okay. The other change is on an elapsed time 

of 120 - a hundred and twenty hours: we'd like 

to increase that P23.work, the first star change, 

from one set to two sets. The second star from 

one to two - - 

Wait a minute, wait a minute. 

ol-Y: 

okay. Looking for the page; I got it now. 

i I 

---Y- 

. 
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okay. The first star, make two sets; second 

star, two sets; for a total of five sets. 

Okay. 

And if you're in a copying mood, I have - would 

you believe - a couple of changes ta your entry 

checklist which I'd like to read up to you 

sometime today or tomorrow. 

okay. Why don't we get them here after this 

one set of stars. 

Very good. 

Roger, Bill. I was just given a ne-J one here. 

Uhile you've got your flight plan out, this 

would be 130 hours CET. Have you got that page? 

I just put it away, but I'll get it out again. 

I'm sorry about that. 

. . . if you want me. 

Roger. At 130 hours GET, star 02: Vhere it is 

printed two sets, we'd like to make that only 

one set; and then we would like to c.dd star 11 

(star one - one) lunar far horizon, two sets. 

Over. 

okay. 

Hey, Mike. Is MIT slipping in the hack door? 

Hot really, Jim. It has to do with this U-matrix. 

You remember that we reinitialized it in lunar 

orbit, and then we worked on it as you c-e back 

I - .- . . I 

!- 
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on the previous sightings you made, and now 

we've gone on reinitialized it again at this 

point. And we'd like to restore it to its 

former size and shape and whatnot. 

Okay. I understand. 

Houston, Apollo 8. 

Go ahead, Jiq. 

Mike, I have got the entry checklist right now. 

You want to give me an update? 

Okay, Bill. Thank you. 'Ihe first one is on 

page E-7. 

Okay. Stand by. 

Okay, Mike. Ready to go. Now I know why Neil 

uas over there. 

NO. You can't blame it on him. Page E-7 under 

CM RCS preheat, halfway down where it says t'UP 

TF.LEME!CRY BLOCK" - Are you with me? 

I! am with you. 

Okay. After UE' TELEXE'IRY BLOCK, incert "RCS 

CM heaters circuit breakers to CLOSE." 

okay. 

All they are doing there is just making sure 

you get your heater circuit breaker:- closed. 

The next one is on page E-9. 

Ready to copy. 

Roger. On E-g up near the top under "terminate 

CM RCS preheat" and the middle there, after 

\- 
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"CM RCS heaters OFF', IJIB confirm," insert "RCS 

CM heaters circuit breakers to OPEN." That's 

just opening those two breakers back up. 

Roger. 

And the last change is on page 14. 

Okay. 

Yes. This one should be a favorite of yours. 

Near the top where it says "tape recorder, 

RECORD FORWARD" - Are you with me? 

Roger. 

Insert between "tape recorder" and "RECORD 

FORWARD," insert "COMMAND RESET high bit rate." 

Over. 

Okay. We got them. 

Thank you, Bill. That's all. 

Okay, Michael. 

How is it going? Do you want any systems dope? 

Yes, they are hanging together. I haven't even 

looked at them for the last half hour. I have 

been over here in the sun. 

Yes, they sure sre, Bill. They can get you any 

specific numbers, whatnot, if you're interested. 

Well, I hate to say I wasn't interested, but I 

don't need any specific numbers right now. 

Okay. Very good. We concur. 
f c 

That's an outer space first. 

: - 
v’ 

- I 
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On second thought, how's the evaporator outlet 

TISIP doing? 

Forty-six degrees, Bill. 

Cancel that outer space first. 
111- ----. 

Roger. 

How's Magellan coming along? 

I am getting a crossed eye looking at this thing. 

Hey, Mike, just as a matter of inte-est, I have 

been just looking at the earth the Lasthour and 

a half and there are two tremendous storms down 

there. I sm not sure just where they are, but 

the vortices are huge. 

Roger. Understand. 

That's your first space veather report at the 

manned weather forecast from space, and he's 

not so sure where it's raining, but it is rain-- 

ing somewhere. 

Roger - - 

I'd also like to point out that Msgellan is not 

a good analogy. I would also like to point.out -~ -. ..___.. -- 

$Jat, Magellan is not a good analogy. I don't 
----- 

think he made it around. --&~~ c 

Jf' , 
How about Alford Chitister? 

I' belz** 

Roger. Alf. : 

I don't know how much detail you can see, Jim, 
?i . _ 

but your subspacecraft point is out in the 
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middle of the Pacific Ocean about halfway be- 

tween Australia and South America. 

Roger. The next time I take a look, I'll see 

what I - we are maneuver to the moon now. We'll 

see if we Cmi see our shadow. 

Seriously, has.anyone been able to see the space- 

craft from earth? Optically? 

We don't think so, Bill. We haven's been able to 

confirm that they have. 

okay. 

YCU sxe coming right clan,- the center line of the 

airways. If you see the airliners going the other 

way, you better move over. 

That's the first time old Lovell's been on track 

for a long time. 

Roger. 

Mike, an interesting viewpoint of the NAV sight- 

ings : maneuvering with the minimum impulse con- 

troller on the way home is a lot m0L.e difficult 

than going out because of all the fuel we don't 

have now. fiery little pulse really moves the 

spacecraft moma. 

Roger. Understand. you have too much control for 

YOU- 

Bow, yes. 

Let Bruce beware. 

-- ..__ . . . .- I 
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Apollo 8, Houston. 

00 ahead. 

Rovdy, JAIL Dick Underwood is over here. They're 

getting their film processing all prepared for your 

film uhen you get back and tentatively, can you 

give us some idea of how much you exposed? 

Let me - - let me introduce you to the great film 

-. He will tell you all about it. 

Thaak you. 

Tell hini I hope he can account for haze through 

the windows. We - on our departure from the moon, 

we tried to burn up as much as - much of what we 

had left over, which was quite a bit, and tell him 

I hope he can develop the high-speed film taken 

at normal Pilza settings. 

Roger. Understand you used just about everything 

and a lot of the high speed; you used it to normal 

setting. 

Roger'. We got it in the wrong bucket there a 

couple of times. 

okay. 

We never did have a chance to do a&night earth- 

shine stuff. 

S&y agaic about the earthshine, Bill. 

We never aid have a chance to dD any earthshine 

photography. 
c . 

(-- - ,~ 
. 
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Apollo 8, Houston. 

Go ahead. 

Apollo 8, Houston. How are you coning along 

with your P23 marks? 

My eyeballs are getting square. That's what 

ue have been doing most of the day, Ken. Are 

you receiving the data down below? 

Roger. Looks like you are getting some pretty 

g00a marks. We have a pretty good hack on ths 

vector and the matrix, and looks like if YOU 

wanted to teqninate at this point, that we 

do have good data. 

CMP 

cc 

cm 

cc 

CMP 

cc 

J&P 

IMP 

sounds good. 1'11 terminate after 'his - - 

Roger. 

- - trying to a0 star 01 again. 

Roper. 

Ken, did you have a nice Christmas? 

Apollo 8, Houston. Did you call? 

Hous$on, Apollo 8. 

EoQston, Apdlo'8. Over. 

04 14 16 10 cc Go ahead, 8. Apollo 

a4 14 16 17 IMP Who is Ken or this, Jerry? 

04 14 16 20 cc Say again, please. 

04 14 16 24 LIMP . This Ken? 

04 14 16 29 cc Here's Ken. Go ahead. 

-- r/ *1 : 
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Okay, Ken. We are getting back to the FTC 

attitude. Would you like us to do this high- 

gain REACQ test now on the first roll? 

Affirmative. 

Okay. Look, how about if I just went to REACQ 

right now?. 

Matter of fact I'm in REACQ. If you want me to 

stay here, why we'll just press on. 

Okay, Apollo 8. That is fine. 

I guess this step about stopping in roll 150 

really doesn't matter too much then. 

That's right, Bill. That was just'to let you 

acquire. 

Man, we can acquire on the run here. 

Hey, you are getting good at that. 

That's all they'll let me do. 

Okay. We will keep it here for two RET's, Ken. 

mid ma - Frank and Jim are asleep, and . . . 

so I'll just keep it going here for two rolls. 

c!bq . Real fine. 

Rouston, Apollo 8. Over. 

GO ahead, 8. 

GO ahead,8. 

Well, the REXCQ didn't work as advertised. It 

looked like it went on by the scan lizit and 

into the mechanical limit and followed MSFN 

arolznd looking ,out of the corner of its eye 

I 
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onWIDEREAM. And when MSFN came back under- 

neath the spacecraft, why it snapped back on 

it to NARROW BEAM. It apparently never broke 

lock; or if it did, it was only instantaneously. 

Roger. It looked like we did break lock there 

for about 8 minutes. 

Well, we miggt have broken two way lock, but I 

was still having about AGC right at the noise 

level, at the minimum reception level. 

Roger. 

When we get out here in the clear zone, when 

we're definitely out of the scan limit, why, 

I'll go ahead and go to the MANUAL md AUTO 

lock-on sequence and switch over to REACQ and 

see what it does next time around. 

Roger. 

Houston. Were you able to get high bit rate 

from the OMNI's now, by the way? 

Apollo 8, Houston. The OMNI high bi‘t rate 

capabiiity is noisy, but usable. 

Okay. I think what we'll do here is, if I see 

the high gain definitely going past the scan 

limit before it gets the mechanical limit, I'll 

'go ahead aa ask - you could ask if the RF.ACQ 

feature hasn't taken over I'll just go ahead 

and shut it down so that it'll remain in stops. 

r 

i . 
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How's that sound? 

We are talking about it now, Bill. 

Okay. It's my understanding that the scan 

warning limit of this thing is supposed to stop 

tracking; and break of lock, it'll travel on 

over to the thumb-wheel settings. 

Roger. That's my understanding, Bill. We are 

talking about, it right now. 1'11 let you know 

in just a second. 

Probably, Ken, we are not ever losing the earth's 

present signal: 

That's correct. 

Hey, Bill, can you tell us what angies this went 

through? The curve that we have plotted is 

apparently the RF limit rather than the mechan- 

. ical limit; and discussing the function of the 

AUTO RRACQ mode, it looks like it is supposed 

to shift when it hits the RP limit, which is 

your- should be your ENTER set of numbers 

as opposed to the scan warning limit. And if 

it went inside of that number, could you tell 

us about what kind of numbers it did go to? 

Roger. It went past the caution warning limit 

to the scan or RF limit, as I understand it. 

And let me give you a rundown on whal it did 

here. 

.~ 
_ I 

- - -  
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-  . . _  



, s 

. . 
. 

(GOSSFlGTl) 

04 14 42 44 

04 14 42 50 

04 14 43 15 

04 14 43 19 

Oh 14 43 52 

04 14 44 06 

04 14 44 24 

04 14 44 25 

cc 

UfP 

cc 

IMP 

CC 

IMP 

cc 

Im 

Tape '73 
Page 5 

Okay. Say it slow so I can copy it. 

Okay. The antenna went to about 330 to 270 yaw, 

plus 60 to 80 pitch. Copy? 

Roger. 

Okay. The AGC dropped off to what I call our 

noise level, that was the voltage level on the 

AGC measured at - integrated when the noise 

broke in. It was about 11 o'clock position on 

the gage, and it looked like it was switching 

beam widths there off and on. It would pulse 

up and down, and a couple of times dropped to 

full-scale low very briefly. 

Okay. You got some marks on that AGC that 

should register in volts, I believe. Do you 

have an indication other than 11 o'clock? 

Unfortunetely, the numbers never got on here. 

If you vi11 look on that chart that Fred Haise 

has, it shows one at 11 o'clock position which 

is the noise level. I don't remember what the 

voltage was. I might have it on my systems 

book, though. 

Bill,-- 

When the antenna - when the antenna did snap 

back in, it went to yaw 6G, pitch minus 5, with 

VERB 64 reading plus 67 for yaw and minus 10 for 

pitch. 

: I 

: 

: 

i : 
I\,.! 

, 
I- 



0 -- 

Tape 73 
Page 6 

' 04 14 44 45 

04 14 ps 01 

04 14 45 15 

04 14 4s 18 

04 14 45 50 

04 14 45 57 

04 14 46 02 

04 14 46 03 

04 11-50 J-l 

04 14 50 15 
---- -- E ok14 50 19 

04 14 50 55 

( \ I- 04 14 51 08 
.h- ' 

cc 

IMP 

IMP 

cc 

IMP 

cc 

IMP 

cc 

a.2 

IMP 

cc 

Okay. Yes, copy all that. I think you have 

four or five marks on that power meter, don't 

you? From what you,are saying, I t&e it, it's 

between marks 2 and 4. 

Yes. Stand by a second. 

Stand by, Ken. I'll tell you what that mode is. 

Thank you. 

Okay. It vent to about - hovering around 2.4 to 

3 volts. 

Okay. Thank you. 

Closer to ?i4, 

Roger. 

Apollo 8, Houston. 

Go ahead. 
I ----.. _ 

Okay. It's not real clear that it did, in fact, 

get to the mechanical stop, and if it does, the 

back room people say ve can stay up against that 

stop f0r.a maximum of 15 minutes without doing 

any damage. And we vculd kind of like to track 

it through one more time as is. We do have the 

high bit rate capability on OMRI's. So ve would 

like to follow through that same configuration for , 

2 - 

IMP 

mP 

Stand by. 

Well, since we are not sure that it did get up -- 
/ 

against the mechanical stop last time for 

- 
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10 minutes or so, I don't think it would be too 

smart to do it this time because we may end up 

having to switch field to high gain position. 
I 

I am sorry, Bill. You didn't come through. 

Say again, please. 

Since we are not - it is not clear to me that 

we weren't UQ against mechanical stops for a 

while on the last time around. That might 

account for 10 minutes of that 15 minutes, and 

there is no sense pushing our luck. I think 

we ought to - if it starts dropping off again, 

we just ought to go and put it back into MANUAL 

and take it back where it belongs. We are still 

a long way from home, and if that antenna switch 

fails, it's going to fail the high-gain position, 

ana that's all we got. 

Roger, Bill. And we will be making a handoff 

on stations at 5:5. 

Okay. 

IMP 

cc 

IMP 

cc 

cc 

Ken, we are going to switch COXM carriers here a 

second. 

okay, thank you. 

Relay that. We'll hold this configuration for 

a while. 

okay. 

Apollo 8, Houston through Honeysuckle. 
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Houston, Apollo 8. ,Over. 

Loud and clear, Apollo 8. 

It aid the same thing that time, Ker!. This 

time the voltage AGC aid drop to full-scale low 

for several seconds, but the antenna does seem 
I 

to have the capabilities to look right through 

the spacecraft, and I guarantee, the earth went 

where the antenna was not supposed to be able 

to go. I 

okay. I would just like to confirm with you that 

it never did go back to the present numbers. 

no, it apparently never lost earth presence sig- 

nal. It sdunds like it was trying to pick up 

i 
I 

one-way lock all the time, and we usually hovered 

around 2-volts ACC except for brief periods. 

Okay. Thank you very much. 

It looks like if they had - should have not had 

the . . . switch into WIDF‘BEAM until after it 

had g&e to those preset limits. 

We are back in AUTO on the CMNI. 3 '5, ,'y,', 
Okay. Thank you. .: 

Houston, CDR is up and manning the helms. We t 

are going to switch COMM carriers. We'1 .1 be 

off the air for a little tit. 

1 \ 

. 

- I 



04 15 I3 04 cc Okay. Thank you. 
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Hey,Ken. This is Frank. 

Good morning, sir. 

Houston, Apollo 8. 

00 ahead, Apollo 8. Loud aa clear. 

How far are we from home, Ken? 

Oh, about 152, looks like. That's pretty gross; 

I get you a real number in just a minute. 

152? 

148 550; that's a good number. 

s-2~ good. 
. 
Ana your velocity is about 4650. 

Increasing, huh? 

That's affirm. 

Houston, Apollo a. 

Go ahead, Apollo 8. 

We are trying to get back on our normal sleep 

cycle, and I just woke up here a little while 

ago, so I'm going to try to hit the hay again. 

It'd probably be a good idea to try another 

. Seconal to try to get with it. What a0 you guys 

think down there? 

okay. Sounds like a good idea, and if we can 

get Frank to tell us how much sack time he got, 

.vhy that'11 go in the log, too. 

I was in bed for 7 hours, Ken, and I probably 

slept for about k-1/2 to 5 hours of i: , anyway. 

-_--.- _._ ..-- . 1 

I - 
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You're getting better. Good. 

If you - if you're interested in further reports, 

we've all bad three meals today, and we have 

drunk a lot of water, and Jim's asleep now. He 

mrked pretty hard this afternoon, but I think 

we are all in pretty good shape now. 

Real fine. Thank you. 

Used the exerciser. 

Well, Ken, that just leaves you or I - how about 

YOU ma I - did anything exciting happen today? . 

I think you know about all the things that are 

exciting up on your end, and it's real quiet down 

here. Everybody is smiling; ‘Santa war good to most 

of the folks in the world, and everything is pretty 

calm, like it should be on Christmas. 

very good. 

Milt says we're in a period of relaxed vigilance. 

-7 ma. 

We'll relax; you be vigilant. 
<. .__ -___ _/- --~ --.-~-- - 

That:s a fair trade. (Laughter) 
v - 

Hey, Ken, has anybody got any good idea why that 

quad A tank is running hot, hotter than the rest 

by so much? 

okay. I didn't have an answer when I came on; 

just a second and we'll check again. 

Apollo 8, Houston. 

Co ahead, Houston. 

I - 

,. - - . _ . _. _ 
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04 15 39 52 cc okay, Apollo 8. Let me tell you what the sub- 

jects are that we're going over down here: num- 

ber one, we're making a revieu of all the entry 
. 

procedures and this type of information, and we're 

going to actually go through and revieu the entry 

checklist. We have people that are still working 

on verificatiop of your erasable memory, and we 

are looking at the EMS problem, and we're discus- 

sing the quad temperature, so I'll feed up some 

of these pieces of information as they come along, 

and right now we are just sort of having a status 

geview. 
,-- 

04 15 4; 34 CDR I don't think the EM.5 is much of a problem; it 

Just jumps when you go into AUTO. I don't believe 

.. 04 15 55 2-f CC 

04 16 og 33 cc 

04 16 og 56 cc 

it will bother us for entry. I - I'm doing the 

same thing; I amlooking over my entry checklist. 

One of the first things I see here is a coldsoak, 

and I don't think we vant to evaporate between the 

last midcourse and entry, do we? 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. 

04 16 10 oo CDR Go ahead, Houston. Apollo 8. 

04 16 10 03 

c %’ 
cc Roger. Looking at the flight plan, you have a P52 

i 
ccnning up at a 115 boars, and we'll heve to do 

another one at 119:45 in preparation for the P23. 

- -- _ 
I 
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And it's acceptable with the ground procedures 

if you would like to delay about 115hour align- 

ment, and do it just once at 119:45, or you can 

do it there in flight plan location. If you want 

to skip the 115-hour alignment we could go ahead 

and start in on the pitch and yaw free PTC mode 

at this time. 
I . 

Okay. We have a DTO that requires that we do a 

FTC and go ahead and do it in minimum impulse 

mode so that we're not putting any attitude hold 

corrections in. And we're going to be tracking 

'The attitude excursion, and they want this some- 

think like 6 hours - or until we reach a limit. 

okay. 

Cabin's running a little bit warmer today than 

normal. 

I'm sorry; say it again. 

I say the cabin is running a little bit hotter 

today than it has been. It looks like this parti- 

cular PTC alignment gets more sun in the cabin than 

the FTC before. 

Roger. What kind of temperature are you record- 

ing now? 

About 78. 

it down. 

f 
‘.- -- 
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okay * 

Do you want me to take the pitch yaw out of RATE 

COMMAND, right? 

That's affirmative. You just put 

IMPULSE, and then we'll watch it. 

There you are. 

okay. Thank you. 

Have fun. 

it MINIMUM 

Roger. And on that quad temperature - the upper 

limit of that thing is 105 degrees on the bottle. 

You are well below that: We have been watching 

it, and it is tracking, although it is tracking 

very slowly. As you roll the spacecxaft, the 

temperature excursions seem to be a little sluggish, 

but it isn't a frozen sensor. And talking a little 

bit more about that one right now, ycu might tell 

Jim the next time he goes to work with the optics, 

when he works with the trunnion, if he'll go ahead 

and recycle the ZERO OPTICS switch, 1.e can avoid 

the problem we had prior to midcourse correction 4. 

We've done that. And the midcourse correction 4 - - 

Roger. 

-- the midcourse correction number 6 right now 

looks like zero, and midcourse correction number 7 

is approximately 2 feet per second. 



. 
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04 16 13 38 OR Okay, Jim. Now we've got on the chec'klist to 

initiate cabin coldsoak. This involves evaporating, 

and I don't think we want to do that. 

1 04 16 13 48 

-- 
0 

04 16 14 44 

04 16 14 48 

04 16 22 23 

04 16 22 28 

or, 16 22 29 

CC Okay. Now we talked that over with FIDO, and at 

12 hours out, everyone seems to think that we don't 

need to do it there. Rut in close, it doesn't 

s&m to have any effect on the trajectory, and 

what's been suggested if you'd like - we can go 

over the entry checklist and just kind of walk 

through it on the air with all the people on the 

console. Right now,'you have the te;m that will 

be performing the entry session with you so we can 

go over the checklist and ~LUI down ary questions 

that you might have. That's up to you. 
\ 

That's fine. Let's do that. I've got one right 

here. I'm lonesome anyway. 

Okay. Give us a few minutes to pull ourselves 

together and get on the air. 

Apollo 8, Houston. 

Go ahead. 

okay. We've dEfted off now about 25 degrees in 

pitch. I'd like to have you take it back and 

set up the FTC plane again at pitch cf 10 and 

yaw 45 and set up the PTC under control, and turn 

your Fitch back to minimum impulse. And give US 

a mark when you have done that, and we '11 time the 

drift rates down here. 

I 
I 

I I 
! . I 

CDR 

cc 

cc 

CDR 

cc 
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Okay, Ken. I've got them all damped out about 

as low as I can get them. 
/ e 
Okay. Fine. 

I'll put in a roll right now. 

Thank you. 

.It takes me three actuations to get about - 

just about a degree and a half, or a tenth of 

a de - 0.15 degrees .per second. 

Okay. And give a mark when you release the 

RATE COMMAND in pitch and yaw. 

I haven't even got them on. 

Oh, okay. Fine. 

When I gave you - when I gave you that mark, that 

was it. 

Real fine. Thank you. 

It's much more sensitive today than it was when 

it was heavy. 

Roger. 

Well, the old earth is getting bigger 

Good show. Going in the right direct i 

Yes. I was beginning to get worried. 

on, then. 

Ken, be sure and call me if you see the gimbal 

angles start to get near gimb-al arc or anything. 

I'm a little drowsy still. I don't want to end 

up with another null attitude, like one is enough. 

Roger. Will do. 
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Apollo 8,'Houston. 

Go ahead, Ken. 

Okay. Would you reinitialize the FTC attitude, 

and let's try that one more time. 

Okay. 

You re-dy? 

Okay. 

okay. Three blips. 

Thank you. 

There she goes. 

Roger. 

Is it sleepy out down there, too? 

Say again, please. 

I say, is it sleepy out down there? 

.Roger. It's getting pretty good now. Ifigure 

it's getting sleepy up there; though. 

Yes. 

Okay. Well would you believe that the Nrrth 

beat the South 3 to ncthing, and they did that 

all with a first-quarter field goal. 

Very gcod. When vas the East-West game? 

Oh, about Saturday. 

Next Saturday? 

Yes, sir. 
<" 

And, Frank, we are going over the checklist right 

now ) and 1'11 get back vith you on the entry check- 

list in a few more minutes. 

I 
. 
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Okay, Ken. I think it is a pretty good one; that's 

one thing ve have practiced a lot. But we might 
'_ 

as vell let everybody know what we'r.e doing. 

Roger. 

Ken, vhile we are just killing time here, there 

are a couple of anomalies we've noticed. The 
----.- 

boeies, you know, for the inflight covera- 

mine have frayed very badly, and I had to take 

them off. Also, we had one Y adaptei* with an 

open in it, and the lightweight headsets were 

kind of useless. 
. 

Roger. 

.I take that back. I reaIly didn't mqan to say 

that. The lightveight headset - vhat I really 

meant to say vas - the lightweight hradsets are - 

useless. - 

Okay. 

But these Snoopy hats are pretty comfortable. 

We have worn them the vhole time. 



ci 

c ‘, ..’ 

boss NET 1) 

04 16 51 58 

04 16 52 06 

04 16 52 16 

Oh 16 52 22 

& 16 52 30 

Ok’ 16 52 33 

Oh 16 52 40 

04 16 53 45 

04 16 54 19 

04 16 54 z! 

04 16 54 28 

! 04 16 54 39 
04 16. 54 47 

. 

.- 

APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

cm 

Tape 75 
Page1 

Ken, one thing we are going to do on these suits, 

we're going to stow them one under each seat, the 

vay north American suggested. 

Roger. And you'll be putting the helmets in the 

food stowage. 

Yes, I think we'll put the helmets in the food 

stovage; and any stuff ve have to take out of 

there, ve'll just stick in a suit. 

Okay. 

Is the veather still good out there? 

It's not quite as clear as it was yesterday; it 

sure is nice and balmy. 

no, I mean out at 165 vest. 

okay. Prank, we've got a weather picture here. 

The forecast shovs 2000 scattered and 4000 broken 

with a high overcast. You might see that as you come 

dovn through it, and wave heights 4 feet, vind about 

070 at 12 vith 10 miles visibility and perhaps 

some scattered showers in the area, and this is 

forecast for the tventy-seventh at 16:OO Zulu. 

Very good; we'll be there. 

Yes, I'm sure you will. 

I don't think those vaves are too high. We're going 

to have to sit in this heap for about 45 minutes. 

Okay. We'll put in a kit for some small vaves. 

Tell Jerry Hammack if the waves get high, it's 
,--- -------w d 

his fault. 
----. _ 

2' 
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Apollo 8, Houston. 

00 ahead. 

Okay. Why don't you drive it back over to the 

PIG attitude and put it back in ATTITUDE HOLD 

for the roll, and we're going back in and review 

the DTO requirement. You have about the same 

results, it looks like', on a cursory analysis all 

three times. So we're going to take another look 

and see if there is any reason to do it again. If 

so, we'll call you. You can go ahead and put it 

back in ATTITUDE HOLD now. 

Okay, Jim. Thank you. 

Houston, Apollo 8. Radio check. 

Loud and clear, Apollo 8. 

Okay, Ken. Thank you. 

Roger. It is taking us a little longer to go through 

and rehash all of the entry checklis: than I though?, 

and,ve pare just about to wrap it up nov. 

Ro problem. Just watch my gimbal angles for me, 

and give.me a call if they get too close. 

Roger. We will watch them . 

Apollo 8, Houston. 

Go ahead. 

We would like to look at a couple more DELTA-V 

tests on the EMS, and the general consensus is 

that we don't think there is any particular problem. 

. 

- 
- i 1 

- - 



. 

04 18 20 08 

04 18 20 41 

04 18 20 48 

0 04 18 20 54 

04 18 21 02 

04 18 21 22 

04 18 21 25 

04 18 21 27 

04 18 21 45 

04 18 21 50 

04 18 21 56 

04 18 22 29 / -. 

CDR 

CDR 

cc 

CDR 

cc 

CDR 

CDR 

cc 

CDR 

cc 

CDR 

CDR 

cc 

CDR 

Tape 75 
Page 3 

We'd like to go ahead and take a look at what 

you get by running four or five more DELTA-V tests. 

And prior to that, we'd ‘like to run one of these 

null bias tests; and since we don't have any uay 

of monitoring any of this stuff on the downlink, 

I'd like to have you tell us each step when you 

turn the switch and different orders and things 

like that. 

Okay. 

Alright. I'll run a test. 

Okay. The first thing we want is this null bias, 

100 secocds. 

You stand by, and I'll do a null bia.s for 100 seconds. 

Do you want me to put DELTA-V in AUTOMATIC and let 

it alone for 100 seconds? 

That is affirmed. 

Going to DELTA-V; going to AUTO - 

Pow. 

Roger. 

Went to one-tenth and back to zero. 

Understand; plus one-tenth and back to zero. 

One-tenth, now it's a minus one-tenth and back to 

zero; no, it'& not zero yet; wait a minute. 

Now it's up s3me, minus 4; 0.4, that is. 

Roger. 

Minus 25. 
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Roger. 

Minus 26. 

Minus 0.7, and there is 100 seconds; minus 0.7 at 

100 seconds. 

Roger. 

Now what do you want? 

Okay. If we go back to mode, switch to stand by 

and F'UNCTION switch OFF. 

Roger. 

okay. Now we'd like to do a couple of DELTA-V 

self-tests. 

Okay. 71586.8. 

Roger. 

i- 
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Say you're going AUTOMATIC? 

Roger. 

Going to a DELTA-V test now. Counting down. 

Apollo 8, Houston. 

Apollo 8, Houston. 

You back, Ken? . 

Apollo 8, this is Houston. 

Roger. Read you. 

Okay. We got caught in a station handover there. 

I didn't copy anything after you said you were 

putting it to DELTA-V test. 

I ran - I ran three tests during that handover. 

TWO over minus lg.6 - two of them are minus 19.8; 

and one of them, minus 19.6. 

Okay. That sounds real fine. 

Roger. 

Okay. The other thing that - sometime prior to 

entry - and we're going to be looking at it - is 

the normal entry test pattern, and it's called 

cxlt presently in the checklist as something we 

do around an hour. And we'd like to check i; 

you can read the number on the scroll that is I 

up now so we can see where we are in the test 

test pattern sequence. We're considering taking 

a look at one of these test patterns before we 

get into an hour so we can have more time to 

i 

/ 

r-- 

I : : 
I,.! 
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CUR 
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CUR 

cc 

CDR 

think about it in the event that there should 

be something anomalous in it. 

Why don't we do it right now? We're on number 8. 

Okay. Understand; that's number 8, right? 

Roger. It takes an awful long time to run them 

over there anyway. It won't hurt to do one. 

Okay. If you'll stand by just a second; we're 

checking to see where we stand in the sequence 

of events for on pattern 8. 

Hey, Ken. I 

Yes, sir. 

Another little thing about this EMS: you know, 

we had it set up when we separated from the 

booster - - 

Roger. 

-- and the shock of the separation - the shock 

of the pyre's blowing in separation knocked it 

up to 100 and something. . 

Understand. knocked it up 50 100. 

Roger. 

Was the pyro separation enough that the - you 

felt a sensable g in the bird? ! 

Roger. Let's just say there wasn't any question 

we were separating. 

Roger. Understand. 

While you are checking the scroll, find out which 

entry pattern I should be using this bird in. 

I 

I 

, ~_ - : I 
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cc - Okay. Will do. 

cc Apollo 8, Houston. 

ODR Go ahead. 

cc Okay. While we are verifying that scroll posi- 

tion - they are talking it over in the back room 

about that now - I vould like to go ahead and run 

down the checklist with you for entry. 

ODR Go ahead. 

I cc okay. Looking on entry 1: the second item there 

is the l2-hour Kelvin cold soak, and in discussions I 

here and preflight, I think it is agreed that we 
! 

don't want to do the cold soak there. So we are 

going to delete that step 2. And what it amounts 

to is, I think we do want to do a cold soak, and 

ve certainly want to exercise the water boilers 

prior to entry in order to insure that we don't . I 

have one that is dried out, in the same manner 

that we had one dried out prior to LOI. And we 

are vorking on some procedures for that, and we'll 

have to come back to you with those a little bit 

later, and we will try to do it sometime when Rill's 

on the line so that everybody can get in on the loop 

: at the same time. We would li:ie to add a step be- 

tween 8 and 9, or as part of step 8. This is all 

on page E-l, where ve turn the VRP to Simplex A 

at minus 4 hours and 35 minutes. Now this will 

be beyond two-way VKF range, but it will make sure 

I 
. 

i -- 
. 
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that we do have it on at the time when we pick 

it up. We were able to get out to 20 000 miles 

with a downlink, and we are checking on the up- 

link signsl. So if we put it on at this point, 

CDR 

cc 

ve knov we have it on well in. advance of any time 

we might be able to get into the VHF. 

Okay. 

Okay. I guess maybe I have that backwards. They 

COPY - you folks copied the VHF out to 20 KM. 

We're checking on the - on the downlink into that 

now. Rut in any event, this 4 hours and 35 min- 

utes will get it well in advance of that. 

CDR Roger. 

cc Oksy, 8. We just got an answer back on the test 

patterns. We thought it was - We had 25 test pat- 

terns vhich are allocated to ground tesL, and these 

are the ones we've been looking at. Then there are 

five more that are allocated to flight, and the 

only difference in these patterns is that the flight 

patterns have instructions actually written on them; 

so if we are looking at test pattern 8, that means 

that we're still working on the ones that were al- 

located to the ground test, so there was no problem 

there. And I'll get you a number for which pattern 

we should be using for entry; working on that one 

right now. So.we would like to go ahead and run 
-' '7. 

through these. *:- 

a..- 
I 
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I don't mean the - - 

Se;r again, Frank. 

I don't mean the test pattern. I say, I don't 

mean the test pattern. We asked them to put 

the supercircular on the number, the first place 

on the scroll; I'm sure they did. I'm sure it's 

the first pattern, but I just wanted to make 

sure that's right. 

Roger. That's why we arti trying to verify. So - - 

You want me to run through a test pattern? 

Yes, sir. If you wonld, please. And if you'd 

tell us each step as you go through it. 

Okay. Going through step 1; EL5 test 1: wait 

5 seconds. There's 5 seconds. CZng AUTO. Okay- 

Indicator lights are all OFF; the range is zero, 

zero. Bow I'm gonna slew the hairline over the 

notch. Okay. And now we go in EMS test 2. 

Roger. 

Got the 0.05~ light; all others are out. 

Roger. 

Go on test 3: far side lower light on 10 seconds; 

going to set the range counter to 58. Okay. Set 

at.58; going to test 4. 

Beautiful. It's perfect. It's right in the cor- 

ridor. It comes down aa stops at zero, zero. 

Roger. 
. 

- 
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Very good. 

Co in test 5: perfect again. okay. NOW I go 

to range set, 

Okay. 

In STANDBY. 

Okay. 

Okay. That was perfect. 

Real fine. 

Okay, Apollo 8. I'd like to run one more null 

bias and looks like we will have exercised every- 

thing we can get to. 

Okay. DELTA-V AUTO, all zeros. 

Minus 2. 

Roger. Understand minus 2. Alright. Is that 

minus 2 or minus two-tenths? 

Two-tenths, three-tenths now. 

Okay. Real good. That looks like we - - 

It looks like we had a lot of noise on the cir- 

cuit for a while there, Jim. 

Yes, we did, too; all those electronic glitches 

I guess. 

Okay. One hundred seconds. it's plus - minus 

four-tenths. 

Okay. Real fine. That looks like that's about 

all of the functions that'we can chsck, and 

looks like everything is just down ;he line. 
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CDR 

cc 

Roger. 

Okay. We still owe you confirmation that you 

can expect your high speed scroll to be the first 

I-- 

. 

-- 

pattern you come to, and I'll let you know as 

soon as they come in with an answer on it. 

the entry book if you're ready. 

CDR 

cc 

Roger. 

Okay. Ue've reviewed most of the book up here, 

and we will have to-come back and suggest a way 

that we can check out the wate: boiler prior to 

getting reentry area. We've revier..d all of the 

last minutes changes that were put in - pen and 

ink type things - and they're all looking good. 

On page E-7, like to add a couple of items. 

CDR what's that? 

cc Okay. On step 34 under final stowage, which is 

a sort of c&-h-all area, there's a steE that 

says secondary glycol to radiator that bypass 

verify. While we are do-wn in this area, we 

would like to go to panel 382, the water control 

panel, and set up the evaporator water control 

valve both primary and secondary to AUTO. Now 

this is something we would have done had we done 

the cold soak at minus 12 hours, but since we 
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veren't doing it there, we would like to go 

ahead and make sure we have these in AUTO, and 

this will enable automatic controls from the 

panel. 

Can we just make this part of the procedure 

when we test out the water boilers beforehand? 

Yes, sir. If we get that checked out earlier, 

-re can just ieave them in AUTO. 

I'd rather do that. 

Okay. I'm just going to make a note here, and 

ve can do it the other way, too. The other 

item that Kas pen-and-inked in - - 

. . . 

You may already have this down as step 35. It 

says UP TELRMEIRY to BLOCK, VERIFY, and there's 

a step right after that that says RX? command 

module heaters to circuit breakers CLOSED. 

Roger. 
-- 

Okay. 

I have that. 

Okay. I guess that one was sent up to you this 

: afternoon. And when you LUII the Fage over to 

R-8, it shows the EMS entry check being run at { 

minus sn hour, and you know that it's a short 

test. There is really no reason to wait for an 

hour; we might as well go ahead an2 do that as / 

_ 
I 

:-. 
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soon as you get through with step 35 on page E-7 

because we're coming up on a pretty busy period. 

CLIR I say that's fine; we'll do that. 

CDR Houston, are you still there? 

cc Roger. We got a discussion going; be right 

back. 

cc Okay, Apollo 8. On page E-9 - - 

CDR okay. 

cc - - at the top of the page, you have step 38, 

CDR 

cc 

and right underneath that, prior to step 39, we 

want to have a primary glycol loop uctivation. 

What ve are doing is to get the glycol evapora- 

tor water switch to AUTO and the glycol evap- 

orator steam pressure switched to AUTO. This 

vill get your prinary water boiler on the line 

prior to entry, or at least it'll enable it. 

Okay. Tell IIE what to write in, Ken. 

Okay. It's glycol 'evaporator water to AUTO. 

Apollo 8, iiouston. Are you there? 

Clycol evaporator water switch to ALPTO. 

Okay. And the second switch is the glycol evap- 

orator steam pressure to AUTO. 

Okay. 

Okay. That takes care of getting the primary 

vater boiler enabled, and it's my understanding 

that ve vere going to make the actual entry vith 

__- 
^ I 
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both the primary and the secondary water boilers 

on the line. 

CDR I'm not reading you now, Houston. 

cc Roger. How now? 

CDR Loud and clear. 

cc Okay. There's some question from reading the 

checklist. It is my understanding that both 

the primary and the secondary water boilers 

vill be OR for the actual entry, and don't find 

a place in the checklist where it's actually 

turned on. So we'd like to get confirmation 

on that, and we'll make sure that we have all 

the proper switching to put in the checklist. 

CDR Okay. 

cc A.iri,$lt . Still on page E-9 and under step 39 

at the bottom of the pyro circuit check, there's 

a step that says panel 8, all circuit breakers 

CLOSED except and then it lists five that are 

printed, one that was pen-and-inked before 

launch. It says EDS power circuit breakers 3 

OPEN, and to be complete, we ought to add the 

RCS heater circuit breakers. There's two of 

those, and they should also be OPEN. 

CDR Okay. 

cc Alright. The rest of these pages look good; 

I'm coming over through the graphs. hd on 

page E-11 - - 

. 
I 
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. 

Roger. I'm with you. 

Okay. On step 5 on E-11, there's - the first 

subtitle there is Relmets and Gloves, and the 

items that follow beneath that are affected by 

whether you wear suits or come in shirt sleeves, 

but they do have to be accomplished. And the 

suit return air valves would actually be OPEN 

for a shirt-sleeve entry. And you should have 

a line penciled in of optics power to OFF between 

an emergency cabin pressure valve and the time 

when the CMP moves to.the couch. 

Right. 

Okay. And the step shows the tape recorder to 

REWIND at minus 30. Now that's an onboard step 

rather than a ground step, just to verify that. 

Okay. i I 

Okay. Under step 6, almost at the bottom - in 
'I 

fact, it's three lines from the bottom of 

step 6 - there's a section that says secondary 

coolant loop evaporator to RESET, and should 

be a note that that's 58 seconds if you hold 

it in RESET prior to moving the pump OFF. 

That's it; that's in it. 

Okay. Okay. The next torment is on page E-13. 

Okay. I'm there. 

Alright. This is a general conmen'; that refers 

to any time you're working around P62 or when‘ 

--/ -_I 
I 

.- 
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you're going between ~62 and ~63, and you should 

be careful not to call an extended VERB during ' 

this time. . This is here in the program notes, 

and it is just a reminder. What will happen 

if we get into an extended VERB such as an 83 

or an 82? We may get hung-up in ~62 2nd have 

to recycle through it in order to get the 63, 

and neither of these displays are normally 

used, and it's just a good practice. And we're 

just trying to remind you that we don't want to 

call an extended VERB while we're in P62. 

Okay. Neither do we. That's right. 

Okay. 

Okay. In going through the rest of it, we 

didn't find any other things to make comments 

on. You have all the latest corrections in 

your checklist. 

Roger. The main thing, that is to come up with 

a way to determine that the boiler - water 

boiler is not dry and make sure that Bill gets 

it activated at TMS 7. 

'Phst is correct, and we will talk to you some 

more about that next time we catch both you 

and Bill up. 

Righto. 

Ken, this is Frank. I am going to be off the 

headset for about 5 minutes here. 
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cc Okay. Fine. When you come back, I will have 

a systems rundown for you. 

CDR Fine. 

CDR Houston, Apollo 8. 

cc Okay. Loud and clear. 

CDR Back with you. 

cc Okay. I've got a few good words for you. The 

erasable memory has been taken completely apart 

and looked at, and it looks like it's all okay. 

Your PO1 didn't have any effect. The one thing 

thacmight be questionable is if you used a 

VERB 67 when you get to the NOUN 99 display, 

you may find that one to be unrelia')le, and 

what you're going to get there is the - that's 

m. error display for the W-matrix. And it's 

something you probably won't be usjng again 

. anyhow; and if the occasion arises, we can 

update that one, but it's not a normally used 

display and everything else, all the operational 

functions, are good. 

CDR Very good. 

Gc okay. As of 114 hours , your batteries - you 

had battery A vith 39.32 amp-hours, battery B 

had 35.21, and battery C 38.46. Your cryo 

quantities remaining at SSP were the same 

ve gave you the last time, 18~ pounds of oxygen 

per tank and 11 pounds of hydrogen per,tank. At 

i-- 

‘, 
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present, the service module RCS, using the 

computer values for the quantities, you have 

quad A vith 45 percent, Bravo with 50, Charlie 

with 58, and Delta at 48. What we plan to do 

with the secondary tanks is to go ahead and 

turn them on at 37 percent actual, and in the 

event of lost COMM or something like that, 

recommend that you.use 50 percent onboard 

gaging as being the time to turn the secondary 

propellants on. However, as long as'we can 

use our own calculations, why, we might as 

well leave them tied up. We probably won't 

get into the seconday propellants prior to 

entry anyhow. 

CDR Roger. 

cc Okay. A couple of items I want to check up 

On: I'd like to confirm that the hatch Dog 

will be taken off while you're on the chutes 

if you can. If not, you're going to do that in 

the water. Is that affirm? 

CDR . . . 
I 

cc Okay. iiow we've got a little better sign 1. 

Like to confirm that the hatch clamps on the 

side hatch will be taken off either on the 
I 

chutes or in the water, whichever you can get 

to. Is that affirm? 

I 
I 

- I 

i- 
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Roger. That's affirm. As a matter of fact, 

we didn't even put - didn't even put them on. 

Okay. Do you plan to put them on for an entry? 

I don't think so. If's held pretty well so 

far. I don't think - everybody tells me it 

wouldn't help much anyway. 

Okay. And we realize we never did find out 

what happened to the Mae West. Did you leave 

it blown up, or did you dump it? 

We dumped it. 

Okay. Who was the lucky guy? 

The same gu,, that tried to launch us this after- 

noon again. 

Okay. And just as a gee whiz item:you're now 

a 137 915 o-t, and you've only accelerated the 

4883. You might check to make sure you don't 

have a speed brake hanging. 

Dh-oh. 

Those are nominal values. 

Roger. 137 000 miles out, huh? 

That's affirm. 

Rouston, Apollo 8. Over. 

Loud and clear. 

Good morning, or good afternoon, or whatever 

it is. The JOD is back at the CON; CDR went 

back to bed. 

. I 
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Okay. 

Looks like all the junior guys have the midwatch. 

I know what you mean. I had a little sleep earlier, 

so I am pretty well rested and want to make sure 

Frank gets a good snooze here prior to entry. This 

might be a good time to try out your background 

music, and see if you have any better luck. 

Okay. We'll try that a little later. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Go ahead, Houston. 

Okay. I guess we should start off with a little 

dialogue about sleep. How much did you have? 

Well, let's see; whenever it was I told you I went 

to bed last ni@t till now. Just a second and 

let me check the flight plan. 

dave you got it logged in when it was I asked for 

that last Seconal? 

Okay. I guess we can figure that out for ourselves, 

can't we? 

Yes. Why don't you let me know. I have.kind of 

lost track of time it was when I went to bed. But 

it was about - I went to sleep about 15 minutes after 

that and woke up about 10 minutes ago. Good sleep. 

Okay. So I see it is now 142 hours. 

What do you think I em, 3ip van Winkle? 
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Just trying to find out how soundly you really 

slept. I guess you are not that sleepy. 

. . . but not that. 

Okay. It's really about 4 hours, Bill. 

Okay. Good. 

Apollo 8, Houston. Have you got somebody under 

the left couch, or could you get down to the 

vater control panel? 

I can get dovn there. Frank hasn:t quite gone 

to sleep yet. 

Uell, what we were thinking about doing was boiling 

a little out of the secondary evaporator to check 

it out, just as a component check, something we 

need to do; but if there's somebody down there in 

the vay, why, we can do that some other time. 

Well, if it boils, we are going to know it before - 

it won't take long to find out it won't boil. 

There's not a heck of a lot we can do about it, so 

v?ly don't we wait until someone else wakes up here, 

Frank wakes up again. How will that be? 

Yes. That would be fine. There is something you 

can do; you can reservice it. And it is kind of 

a tediousprocess, and that's t5e reason vhy we just 

vant to kind of keep our eyes on it so we will have 

some idea prior to entry if we can count on having 

two loops or one. Which kind of leads us into 

‘L- -- 



Tape 76 
Page 18 

another question we are trying to pin down, two 

questions, in fact. Number one, we would like 

to verify that you do plan to use both primary 

and secondary boilers during the actual entry, 

end we are also looking for a way of checking the 

primary boiler to make sure it isn't dried out prior 

to entry. And that is turning into a little more 

of a challenge than you might suspect. If you 

have any thoughts on that subject, we can go over 

that. 

04 19 44 21 

04 19 44 !I1 

04 lg 44 46 

r&P The answer to the question is yes, we do plan to 

use both. Before we get into the water boiler 

pump though, CDR would like to take a Seconal also; 

make sure he can get off to sleep here. 

cc Okay. That's a GO. 

LMP Okay. On the water boiler: it's interesting Linat 

.I get my own - I was going to say anytime you have 

your mike keyed, I can hear myself talk with about 

a 2-second time delay. With respect to the primary 

and secondary boiler checks, I thirJc that is a good 

idea to make sure we got them both prior to entry 

and have the reservicing procedures handy. 

Roger, Bill. You know the secondary - well, in fact, 

both reservicing procedures are available in a 

malfunction book, and sort of the problem with check- 

ing out the primary boiler is finding a way to 

make it boil on the way in, 

04 19 45 39 cc 
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Yes. Just a second, I got another little chore 

going here. 

LMP Roger. It looks like the only way we'll be able 
. 

cc 

L&P 

cc 

LMe 

cc 

IN? 

to do it would be to shut off the radiators. 

We were looking for a little more docile way to 

do that. 

Roger; That way would be agreeable to me too, 

a little more docile way, but they shouldn't 

freeze up if we did it quickly. 

Roger. We are talking over several things, you 

know, like putting the ten-pin valve to KANUAL 

or partially closing it or some of these different 

ideas, and something you can think about whiie 

you are laying there with nothing else to do. 

Yes. We noticed that it had gotten warmer in 

the cockpit coming back than it was going out. And 

I remember going out when we manually positioned 

the ten-pin valve, but we had pretty good control 

over the glycol evap outlet temperature. So possibly 

that would be the thing to attack first rather than 

the radiators. 

Okay. We've got the back room boys looking at it. 

I guess if we do pick a time, though, we cught to 

pick a time that if something did go haywire, we 

could afford to boil . . . the rest of the way in, 

but still leave us enought time to fix - rig up the 

evap service if it didn't work. 
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That's affirm, and we're factoring in things 

like trajectory considerations and all that sort 

of thing, too. 

Right. I think that the second derivative of 

the water boiler versus time plot will give us 

the optimum time to do it. 

EECOM's copying that. 

There's also speculation you have a chart on 

board that gives that information. 

Well, if I don't, I'm sure those guys can ship 

one up. They've shipped up some other pretty 

good ones. 

It's also been suggested that if you don't have 

the chart it's on the tape recorder. 

Well, if I don't have a chart, 1'11 put it on t.he 

tape recorder. 

Okay. I think, unless you guys got some more 

comments along these lines, maybe we ought to 

give these guys a chance to get to sleep, and 

I'll recline here for a while. If you've got 

something to brief me on, veli, go ahead; but 

I'd like to keep my answers to yes's and no's 

and whatever else you think you really need. 

Okay. Pine, Bill, and I'll check with you like 

every 30 minutes, just to make sure we still have 

voice contact. 

. 
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Okay. I've got some log writing to do and whatnot. 

So keep an eye on the systems and the gimbal angles, 

and we'll be all right. 

Okay. 

And, Ken, if your EECOM man wants to play the 

OMNI-switch game, we're on Dog - Bravo at this 

time, actually on Bravo but a$.0 configured for 

D's - correction, we are on D and also configured 

for Bravo. If you want to switch, we'll go ahead. 

Okay, we'll give that a try, and we are cranking 

up some Packground music for you. 

Okay. 'Ihe last time they did that, it sounded 

like they were running at the wrong speed on the 

tape, but we're a little closer now. Maybe it'll 

be a little better. 

Wouid you also believe Doppler shift? 

Might be another way to range. 

PrGably it was Doppler shift; we're heading 

back out again, 

books like we can use your humming for backup 

ranging in case everything else fails. 

Roger. 

Apollo 8, Houston. You don't need to answer 

this transmission, but doctors observe that it 

looks like your - some of your sensors may be 
: 

working loose, 'so you might just kind of push on 

them and see if they are in place. 
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Looks like it is one of your sternals, Bili. 

Apollo 8. We can't handle the OWN1 switching 

for about thirty more minutes, till we get back 

to an 85-foot disk, so you will have to watch 

the antenna store for a few more minutes. 

Okay. I don't see any loose sensor - the upper, 

upper . . . 

Are you trying to call, Houston? 

No, I didn't. It sounded like you were getting 

an echo, and I checked, and I hadn't held the 

key down at the time either. 

Okay. I don't see any loose sensors, but the 

upper sternal is beginning to irritate a little 

bit, but not badly; and possibly there is some- 

thing going on there. 

Okay. And did you copy about the antenna? 

They really disappoint me, but I'll keep that 

in mind. 
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(Start music) 

~~0110 8, Houston. I'd like to make a voice 

check vith you. 

Apollo 8, Houston. Radio check. 

Apollo 8, Houston. Radio check. 

Apollo 8, Houston. Radio check. 

Apollo 8, Houston. Radio check. 

(End music) 

Apcllo 8, Houston. Radio check. 

Apollo 8, Houston in the blind now. We're 

not receiving down-voice. We have data, and 

it appears it's probably a ground problem. 

Apollo 8, Houston. 

Roger, Houston. Read you loud and clear. 

Okay. I got you that time. I take it you were 

able to copy us with the music? Is that affirm? 

Ivas able to copy you all the time, Ken, but 

I cculd only hear the music when you were trying 

. to tmsmit. And I wondered if you noticed 

cycling on my suit power switch vhen you - 

vhen ~011 called me. I am hearing an echo now. 

Roger. I copy your echo. And what switch were 

you cycling? 

I was cycling the suit power which turns off 

the BIONZD periodically. I figured +&t would 

wake the doctors up. 

.  I  

. 

I- 
. ._ -^.- ,“. ‘. 
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It appears that we have more than one con- 

munications problem. 

Roger. 

Calm it. (Laughter) 

You are cutting out, Houston. 

Oh, that was sn inadvertent cut-in. 

Okay. 

You need the high gain, Houston, or will the 

OMNI's be okay? 

8, Houston. That's negative. The 0!4iVI is 

okay. 

Roger. Be advised that about 50 - I am hearing 

these ethos quite a bit of the time, and if 

you are trying to play music, T am not hearing 
. 

it. 

Roger. We understand, and we are not trying 

to play music right now. 

Okay. who is this, CCFM TECH? 

Ken is only human. This is his substitute; 

this is Flight Director. 

Oh, I didn't recognize your voice there. 

I don't get to talk often. 

Who is substituting for you now, Flight? 

DFD. 

Okay. Things are looking pretty good from 

here. How about down there? 

It couldn't be better. 
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I&P You guys are doing a great job. I really 

appreciate it. 

cc Apollo 8, Houston. Going to be handling over 

sites at 25. I will make a voice clteck with 

you when we come up on the new site, and the 

ground says thank you for your kind words. 

IMP Okay. We will be standing by. 

cc Apollo 8, Houston through Honeysuckle. 

IalP Roger, Houston. Loud and clear. 

cc 

LW 

cc 

LMP 

cc 

Okay, Bill, and our BIOMED data still looks 

a little bit 'squirrelly. How about checking 

the blue signal conditioner on your BIOMED 

harness. You have one connector, should be 

the center package, has a blue connector on 

it. You kind of check that, and I don't 

know if you have changed the BIOMBD harness 

leads recently; if you have, this might have . 

caused our problem. 

Roger. I was just cracking open some acorns 

here for breakfast. Let me put them down, and 

I will check my BILKED leads. 

There is no rush on it. 

Everything seems shipshape. 

Apollo 8, Houston. 

cc Apollo 8, Houston. 

LMP Go, Houston. 

I- 

,, 
- 
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Okay, Bill. We're ready to try this music 

on a different kind,of latch-up this time. 

What I'd like to do in order to make sure 

that we maintain voice CCMM is when you get 

it if you would, give us a call and tell us 

you have the music and any comment about its 

relative volume or anything like that. And 

if I get your call, then I'll call you back 

and tell you. And what will happen is when 

I go to talk to you we'll drop the music 

link. And we can go ahead and take over the 

switching of the antennas if you like. 

okay. I'm in Bravo Dog switch configuration, 

and go ahead with the music. Be advised last 

time the fidelity was low, and the volume was 

too high. 

Okay. And if you'll give us the same kind of 

comment, hopefully not the same comment but 

the same type of evaluation when you pick it 

up this time. 

Play it a little bit, and we'll talk about it. 

(*gin music) 

I can barely, barely hear it. 

Needs to be just a hair louder. 

That's good. 
. 
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'Ihat will keep me awake. 

Maybe you ought to crank if. back down a 

bit. 

Great. 

(Fnd music) 

Apollo 8, Houston. How was that? 

little 

That's real good for background level type, 

Ken. Maybe you can do some logging in here 

so that's real nice at that level; maybe for 

anything else it could be a little bit louder, 

but that's good for now. 

okay * That‘s about the MAX volume we can 

take down here; so if you want to talk to us, 

you may have to call us once or twice. You're 

just barely equaling it. 

okay. Try it again, and 1'11 give you a little 

louder call; I've been trying to keep it 

quiet. 

Oh, yes, that's all right. Don't - I was 

aware yoti were calling; I.just didn't make out 

what you said. And from now on, any time you . 

call, we'll drop the music, and I'll talk to 

you. 

Roger. Don't hesitate for me a bit. 

-_ - 

. 
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04 20 55 46 cc 0 
04 20 56 oo cc And, Bill, we're going to have to wait until 

we get around to Bravo before we start switch- 

ing. Our margin is still a little bit low. 

04 20 56 10 IMP Okay. I'll just go ahead and switch it and 

save you all that trouble. 

04 20 56 14 cc Ckay. Thank you. 0~ midnight DVA show's 

back on the air. 

04 20 56 20 J&P Roger. 

04 20 56 25 (Begin music) 

04 20 57 11 L&P Really great now. 

04 21 14 57 cc Apollo 8, Houston. Check your yaw gimbal angle. 

04 21 14 58 (End music) 

0 64 2i is 04 LMP You must have been reading my mind. 

04 21 15 07 cc No, th\? DSKY's. 

04 21 15 13 IMP Oh, okay. 

04 21 15 21 Ltw When you go to high gain, would you tell me? 

04 21 15 46 LMP Houston, Apollo 8. 

04 21 15 53 cc Go ahead, Apollo 8. 

04 21 15 56 LMP Ken, do you want me to use the high gain wher, 

we come around, or is the OMNI sufficient? It 

doesn't matter to me. 

04 21 16 07 CC Okay. The OMNI is doing fine. I was just 

watching your middle gimbal angle there; it 'vzs 

getting a little far out. 
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Oh, okay. I thought you - I was, too. I 

thought you said check the DSKY, and I thought 

you were talking about the hi& gain antenna. 

No, I'm sorry. I was just watching your middle 

gimbal. 

Yes, this thing really slops around in deadband, 

but it's really nice flying otherwise. 

Glad to hear that. 

All I have used the while trip is pulse. 

You just woke the doctor up. You said pulse, 

and he came alive. And he'd like to know if 

you did in fact, check out the BIOMED harness. 

Yes, I tightened down all the plugs and checked 

all the leads, and everything lookeu in order. 

And when the other fellows wake up, if you 

remind me, why, I'll give it a more thorough 

going over. 

Okay, X11. It's been suggested that they would 

like to see you try switching the two leads, 

you know, a yellow and a blue one, and just go 

ahead and switch them, and they'll sacrifice 

their pneumogram because they'd rather have the 

EKG. 

Do they need it now, or can they wait until 

somebody else wakes up? 

- -- 
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I guess we can wait, Bill. Is that a hard 

thing to get to? 

You have to take your pants off and about 

everything else - stand by. 

Row's that, Houston? 

Okay. Stand by, Bill. We'll take a look at 

it. 

Houston, Apollo 8. 

Roger. Read you. We're looking at data now. 

(Laughter) 

I suppose you'll tell me my heart has quit 

beating. 

We couldn't argue with you. That doesn't help 

at all. That's pretty bad. 

Is the pneumogram IO-GO for entry? 

Roger. 

0ne thiug you might be interested in: we 

listened to that low speed information that 

you taped on the first couple of REX's that 

we thought was going to be unusable. And it 

must have been a grocnd problem because it's 

c0ming in loud and clear now. 

Hey, that's great. I was just writing a long 

dissertation on why we have problems and can't 

use that l?SE in low bit rate. So that's real 

good. 

.- 
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Yes, it's coming in loud and clear. Pretty 

interesting. 

Let me tell you, it was a hectic revolution. 

If you've got the music going, I'm not hearing 

it, Ken. 

No, I vas waiting to see what we did on that 

before I started it up again. 

Okay. If they could hold off here for a couple 

of hours, if they have anything at all, just 

tell them,I'm alive, why, I'll give my real 

good going over here when I get done. I might 

even make a statement to the world that I haven't 

noticed that their little amplifiers had gotten 

hot. 

You say it did get hot? 

NC, I hadn't even Goticed it until I started 

changing the lead. 

Oh, okay.. Okay. I'm going to crank the music 

up agein then. 

Okay. Have they got anything at all down there? . 

Well, we're on low bit rate right now, so it'll 

be a few minutes before we get a chance to take 

another look at it. We'll let you know if you 

get sick. 

Oh, well, ue csn hold off for a little while. 

Roger. 

i-. 
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04 21 27 02 LMP I can't hear it, but it sounds like something 

I'd rather not hear anyway. 

ENDOFTAPE 
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04 22 17 40 IMe Houston, Apollo a. 

04 22 17 43 cc 

04 22 17 50 LMP 

04 zz 17 56 cc 

Hello, Apollo a. We interrupt this program of 

music to bring you the late evening status report. 

Good. What's up? 

Okay. We are getting ready to have a shift turn- 

over, and I vanted to go over a few items before 

I ao: On the midcourse correction nunber 6: right 

now, that looks like it is at most 0.3 a foot per 

second, so there will be no burn for midcourse 

number 6. Midcourse number 7 is a little larger, 

and we'll make a decision on that later. Your 

weather in landing site still reported as being good 

and the forecast to be --bout 2000 scattered and 

I2 000 broken, about the same numbers they gave 

Prank earlier. Visibility vi11 be about 10 miles, 

wave height about 4 feet. And I guess there is some 

scattered thundershowers, like less than 5 percent, 

that you should worry about. And they're 10 to 

30 percent maybe at 2000, broken as opposed to 

scattered; so it looks pretty fair. We have got 

a-- 

04 22 19 12 IMP Just my kind of weather. 

04 22 19 14 cc Roger. Got a couple of flight plan things to 

consider. Now number 1 at 119:30: we have got a 

I / P52 IMJ realignment which we need to slip in ahead 

-. -__..- . 
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of the P23 sightings, and that will be an option 3 

!SEFSMAT. 

04 22.19 40 

04 22 19 45 

LMP 

cc 

Roger. 

Okay. Some of the folks in sitting back and 

looking at the TV business have some ideas about 
. 

things they would like to see tried with the filters. 

And I would like to read you what they have here 

and let you think about it; and in the next 10 hours, 

you can decide whether or not you think it is worth 

the effort. Basically, they would like to try using 
. 

a vhole different series of filters - - 

LAP Okay, Ken. I got something to write on. Was that 

.P52 at 18:30 or 19:30? 

cc l.l9:30. 

IMP Okay. I'm ready to copy on !FV. 

CC okay * Before you copy, let me read it all through 

to you here so you vi11 get the feel for what it 

is ve are talking about. The title of this little 

epistle is "TV and Film Photography Correlation 

%periment," and what they want to do is mount 

the TV camera with the telephoto lens on a bracket. 

in the rendezvous window and take a TV picture 

of the earth through the red and blu+ filters, 

lminute per filter; that means red and blue 

filters individually. Then they would like to 

take a TV picture cf the earth through through 

the red, in this case, the 25 Alfa filter combined 

04 22 21 04 

c- 
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vith the polarizing filter. Rotate the polarizing I 

filter through 360-degree increments, again 1 minute I 

04 22 22 44 

per position. Then they'd like to take a TV picture 

of the moon vith the polarizing filter at 360-degree 

I moon-rotation increments and again, : minute per 

position. And to go with this, we would like 5; 

have Hasselblad pictures. 

LMP One minute. 

04 22 22 45 cc Okay. I am standing by. 

04 22 22 49 IMP Are those - when you were talking aboc-t'pictures 

through the polarizing filter, is that the TV pictures 

*. through the polarizing filter? 

c 
04 22 22 55 cc That's affirmative. All above was 'TJ. 

04 22 22 59 IMP okay. Now the only thing - the only problem here 

is it's darn near impossible to aim that television 

camera ; the field of view is so narrow that it 

: 04 22 23 25 cc 

took three men and a boy ug here to get the thing 

pointed in the right direction. And we tried using 

cheving gum for a sight and everything else, and 

let me tell you that the odds of getting that thing 

in the earth is pretty smali. 

Okay. I think we weren't too clever in our ground 

callup as to how to point the spacecraft. For one 

thing I think we can do that a lot better next time 

now that we have stumbled through it once. I agree \ 

with you - - 
1 
r 

--. . . ._. --i-- 

i-: 
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r.MP It's not the spacecraft; it's not the spacecraft 

that's hard to point, it's the camera. The bracket 

04 22 24 

CJ 

has sufficient slump in it that it can take the 
. 

camera out of field of view when configured thrcllgh 

the window. And it took a lot of microadjustments 

with a lot of coaching from the ground to get the 

thing in, and it was a real tough job. So I think 

you ought to take all this in mind; if you could 

14 cc 

. 

04 22 25 05 

. . 

rm 

possibly use the wide angle, you might be better off. 

Okay. I understand what you are saying now. I'-1 

run that back by the TV guys and see what they have 

to say about that. In conjunction with the above, 

they wanted to take some Hasselblad pictures of the 

earth through the rendezvous window with the red 

and blue filter and black and white film, and then 

again through the polarizing filter, and this,is ail 

going to be used in order to try and correlate the 

!l!V and the regular film photography. So if you think 

it is a worthwhile thing, and you would like to give 

it a try, I'll run this by Jack and the TV cats and 

see if they would like.to get something out of it 

vith the wide angle, and we can talk about it a little 

later. 

Okay. Another thing to keep in mind is that we 

haven't si-en the moon - we didn't see a11 the uay 

out ) and we rarely see it going back. Ue have seen 

it once since we left, but we have uar.euvered the 

, 
L-- 
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wrong way from a sighting attitude to the shortest 

way to mc; and to go from an earth view to a lunar 

view will take quite a bit of time and some RCS. 

So you might keep that in mind, too. 

okay. I just wanted you to .be aware of this and 

think about it and what its implications to the 

flight plan might be, and I'll run this wide angle 

and comment about the moon back by and see which 

sections they think would be most appropriate. 

okay. On the EMS scroll, Frank wanted us to verify 

the order that he could expect to see the entry 

profile, and the first profile that comes up is 

labelled "Nonexit Number 2" and that is the short- 

range high-speed entry. The second thing that will 

come up is entitled "The 3500 Mile" irhich i; also 

high-speed entry, but it is the one you wo'lld use 

in event we go to the longer entry rznges. Then 

the third profile will be "Nonexit Entry Number 1," 

and it will be followed by a forth 3509 rile. SO 

you have four entry profiles. Numbers 1 and 3, as 

you come to them, are the short ranges, and numbers 2 

and 4 are the long-range scrolls. On coldsoak, 

I think we talked about what we're going to do there, 

but somewhere inside of about an hour, ~'11 want 

to get into the coldsoak business. lie certainly 

don't want to do it at 12. Talking to the trajectory 

people - vhat they thought about water boiling - 

- 
I 
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something to keep in mind is the fact that they 

do see your water dumps and water boiling on your 

trajectory plot. It seems to be that it's a func- 

tion of their computational scheme rather than a 

function of the fact that the trajectory is being 

perturbed that much. So it looks like one time that 

we're going to consider, if we're going to do some 

of this water boiling, we may do it just prior to 

the midcourse after all the tracking is settied 

down and they know what the midcourse correction 
. 

trill be. Then in that period just prior to the 

midcourse we can do it, and they'll pick up their 

0 tracking agair following the midcourse correction. 

So if someone proposes that the - - It is probably 

nice to know that we are not throwing away our 

04 22 28 04 

data at the most important time, that it is a func- 

tion of the computer program rather than so much 

a function of your trajectory being changed. 

IMP Let me ask you one thing then. Do you want a 

coldsoak sone',ime prior to the midcourse correction 

. for 1 hour. Is that what you're trying to tell me? 

0422.2812 . cc Not really. I think we are looking at that prior 

to the midcourse correction as being the time 

when we would like to check out the water boilers. 

The coldsoak does involve some water boiler, too, 

but that's going to be done right before entry vhcn 

these things are not going to be very sensitive, 

. 

. 

i 
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and if we don't do it in 12 hours, it is not 

real clear where the coldsoak takes place or 

where you turn on the secondary water boiler. 

In looking through the eniry checklist tonight, 

we didn't find a place for that. 

Okay. Is it really clear that you need the cold 

soak? Ue kind of figured on sometime prior to 

cc 

L24P 

cc 

CD2 

cc 

SEP bringing up the secondary J3VAP, and also 

having the primary at that point sometime prior 

to that date on your suggestion. 

Okay. We're talking about doing that like an hour 

prior to SEP; but in the pre-SRP check, one of the 

things we power down was the secondary loop. And 

they won't need to turn it back. 

Ye do that to save - - 

Right. We're doing that to keep our power profile 

where we want it. And then we're going to be turn- 

ing it back on sometime prior to entry. And the time 

to turn it on in entry, of course, isn't specifiec' 

because as you turn it on, the voltages show that 

they can hack it. 

Hopetilly. right after separation. 

That sounds like a real good place. Okay- I’m 

sure we're going to discuss that one a 1itLle bit 

more, Bill. But right now those are the kind of 

things we're talking about doing. Ad on the 

high gain, there is still a lot of discussion about 



.r--- 

j f 

!; E 
L’ 

04 22 30 11 

04 22 30 17 

04 22 +o 26 

04 22 30 29 

04 22 30 39 

15 04 22 30 43 

04 22 30 46 

04 22 30 49. 

04 -32 30 52 

04 22 31 26 

04 22 33 41 

04 22 33 45 

i- 04 22 33 49 

IMP 

cc 

IlP 

cc 

IMP 

cc 

IMP 

cc 

IMP 

cc 

IMP 

cc 

Im 

Tape 78 
Page 8 

as to what - exactly what we saw and what it 

means. And I think it is a little too early to 

tell you anything about that one. 
. 

Roger. I think it's got X-ray eyes. 

That's as good as some of the explanetions. 

Yes, I think that's what they hashed out cc the 

ground, Ken. 

Okay. I think we all agree that we don't uant 

to try experimenting with it if we really don't 

know what it is we're looking at. 

Roger. I've written down some numbers here that 

I hope will be helpful. 

Okay. Fine. 

And I'll give them to you in the debriefing. 

Real fine. 

I don't think it's any great big deal, because 

the antenna switching is not hard at all and the 

-a. is required to work; if it doesn't work as 

advertised, at least it works in a reasonable 

manner. 

Okay. And we're looking at 120 hours for,the next 

water dump, Bill. 

Ken, is it my imagination, or do you have the 

music running? 

I'm sorry; say again. 

Is it my imagination, or do you have the music 

running? 

- 

- -r- 

, 
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I think it's your imagination. 

Uh-oh. Don't let the doctors hear that. 

It's too late; he already heard you: 

I must be getting that detached feeling. 

Apollo 8, Houston. 

Go ahead, 8. 

Roger. Just to make sure the urge to get red 

and blue filter shots of the moon haven't crept 

into this TV test. We have got red and blue 

filter shots of the moon, 50 you need not vorry 

about that. 

okay. ‘I don't think that would throw it away. I 

think we're trying to come up with something definitive 

so that postflight will have some real good data 

to compare with what we do on the ground for futl*re 

vork. I would like to have you go over and take a 

look at the battery Charlie, please. 

I'm on my way. 

Okay. Ratter-y Charlie, that's about 36.8 volts. 

C'+, 26.8. Thank you. 

Roger. 

Also with respect to the 'I'! test, I would think 

that we could probably get a pretty good handle 

on the operation just by taking red and blus and 

polarizing shots of the earth indepecdent of the 

!I%', but within the same time fra?le or a? about the 

same range ve had the TV last time. 

-- 
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Okay. That's what - the second portion of this 

really is asking that we do this with the Hasselblad, 

and again we won't be using the red and blue filters 

so we have our baseline. 

Taking a picture of the earth with the Hasselblad 

is no big deal because it does swing by the earth 

now and then. But trying to get the TV and the 

Jiasselblad 411 pointed to the earth at the same 

time would really be tough. 

Roger. I don't think that it's that time-critical, 

but I'll ask. * 

Kouston, Apollo 8. 

Go ahead, 8. 

Go ahead, 8. 

We're going to hold up on the LiOH change for 

about a half an hour. .The PC02 reading is low, 

and we don't want to wake up the CDR. It's right 

by his feet. 

Good headwork. 

Apollo 8, Houston. 

Go ahead, Houston. 

Okay, Biil. We are coming up on-the P52 and then 

the P23 sightings, and there is some concern that 

if we just go directly to P23 attitude that we are 

liable to overheat quad Charlie. So we would like 
: 

to have you maneuver to place the minus X-axis 

towards the sun n&i. Pnd I have some gimbal angles 

! : 
: 
: 

! ’ 
1: 
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here for you. And if we take it over there and 

point the minus X at the sun between now and the 

time we have to start into the alignment, then 

the P23 business - we will tend to coldsoak 

Charlie, and then we will be able to go through 

the P23 operations without worrying about the 

temperatures. 

Okay. Give me them. 

Okay. Roll 183.3, pitch 136.7; yaw 13.5. 

Right. 183 roll, 137 pitch, and 14 yaw. 

Okay. 

Actually, we worked out up here on Lovell's slide 

rule and got 183.25 roll. 

Houston, you wanted to go to this coldsoak 

attitude prior to the P52, did you not? 

We would like to go to the coldsoak attitude now. 

And that was to keep from heating up quad D, was it? 

Negative. That's quad Charlie. 

Okay. 

I 
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Apollo 8, Houston. 

Roger, Houston. Apollo 8. 

Roger. The l%?3 that is coming up next - we 

will vant to do a water dump as soon as ve are 

through with that P23. We'll dump down to 

30 percent, and this ought to be the last dump 

of the mission. Over. 

Okay. You think that ve will end up generatiq 

enough water to fill her up prior to entry. 

Affirmative. 

Okay. We are at that attitude you gave us, 

so we stopped the roll a little bit short. 

We're more like 150 degrees roll right now. 

Okay, Bill. On that water dump, we expect 

to have 90 percent. 

Okay. 

Houston, Apollo 8. Over. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Co. 

Roger. We are done with the P52 and arranged 

for the P23. Was there any constraint you i 
. 

vanted, for length of time you wanted to stay 

in this attitude? 

- Negative, Bill. When you are finished with I 

F23; ve vill go back into PTC. 
i 

Okay. We are going to maneuver for P23 now. 

--... _ .--- 

__-- _~__ 
I-..--..,..* -u_x 

- 
I 

, i-- 
. -.. 



. 

b (GOSS NE!7 1) 

04 23 42 38 

04 23 42 43 

04 23 42 46 

04 23 44 51 

04 23 45 58 

04 23 45 03 

04 23 45 35 

L) 
04 23 45 40 

04 23 45 41 

05 00 17 49 

05 00 17 53 

05 00'17 54 

C' 

05 00 18 15 

05 oo 18 16 

05 JO 18 22 

05 00 :a 25 

05 00 21 57 

c ‘, 
. 

- 

cc 

IMP 

cc 

cc 

IMP 

cc 

cc 

Q?p 

cc 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

IXP 

Tape 79 
Page 2 

Roger. We are watching your tank pressures. 

Okay. Thank you. We will do an optical first 

and then do the P23. 

Okay. 

Apollo 8, Houston. We are handing over to Madrid 

in about 15 seconds. Over. 

Roger. hd good morning, Jerry, or good after- 

noon, or whatever it is. 

Good morning, Jim. It's about 6:30 in the 

mcming. 

Apollo 8, Houston. Row 50 you read? 

Loud and clear. How us? 

Roger; the same.- 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Moming, Frank. Looks like we have lost the 

transducer on the primaF/ radiator OUT tempera- 

ture. We are showing an off scale high. The 

rest of the loop looks real fine, though. Wnen 

you get a chance, would you take a look at it 

and see if you're in the ssme position. Over. 

Which one is it? 

Primary radiator OUT temperature. 

Ours is &owing 100 off scale high, also. 

Roger. 

Houston, Apollo 8. Over. 

-_ --- - * I 
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Apollo 8, Houston. Go. 

Apollo 8, Houston. Go. 

Roger. About this RAD output temp: does your 

telemetry show that it happened all of a sudden? 

That's affirmative, Bill. 

Okay. I'm on malfunction 23, step 2. It looks 

to me like there is a small possibility we 

might be boiling, but I doubt it. So you just 

want to hop over to step 4 and consider that 

a closed case. 

Roger. We consider it closed. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. Frank, all of your primary loop tempera- 

ture readings look just fine. Your EXAP IN 

temperatures are normal and indicate you are 

-getting normal mixing. 

Okay. Thank you. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. For the P23 attitude that you are in 

right nov, your quad tank temperatures are 

better than we expected. We're still monitor- 

ing, and it's looking good. 

Thank you. After we complete 'this, do you 

X:vant us to return to the FTC attitude? Is 
I 

that correct? 
I 

:-. ,. 
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That is affirmative, Frank. 

Would you have someone get up the gimbal angles 

for us to point the X-axis at the earth at the 

TV time, please? 

Wilco. 

Also, Jerry, I would like to know our range and 

velocity at that time. 

Roger, Frank. You vant the range and velocity 

at TV time. 

Right. 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. ' 

Roger. At 128 hours, your altitude is 97 413, 

your velocity is - - 

Stand by just a minute. 

Okay. 

At 128 hours, you say? 

Roger. That's TV time. 

Okay. 

Your altitude IS 9 513; velocity is 6072; roll 

is 1 degree, pitch is 58, yaw 0, 

Thank you. 

You are welcome. 

I just got a newspaper, Frank. I vi11 go 

tbrough it and pick out the news items for you. 

-. 
-. I 
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Good. That will be great. We're just eating 

breakfast. 

How are you having your eggs this morning? 

Bacon. All except Lovell. He's having eggs 

Benedict. 

It figures. 

That Timber Cove crew, you know, they - 

That's the gourmet crowd. 

Silk-stocking set. 

Jerry, in doing these P23's, we were just about 

over Africa most of the time. At least, it 

vas in view; nice weather over there this time 

of year. 

Roger. You want to go down there? 

Do a little hunting. 

Jerry, Jim Lovell just checked the P30, P21, 

and says you are right, 97 800 miles. 

Roger. Thank you, Jim. 

We ougbt to have these computers flight qualified I 

in another couple of missions. 

Yes. 

Houston, Apollo 8. 

~~0320 a, Rouston. Co. 

Roger. was IKC 6 determined for exactly t 

I.22 hours, vhen you came up with that six-tenths 

of a foot per second? 
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05 00 44 21 cc Roger. Jim, at exactly 122 we were figuring 0.5. 

05 00 44 27 cm Roger. I'll try it again now at the same time 

using the P37 with MA. The last time we did 

it, before the last sightings, I got 2 feet per 

second. I'm going to see what I come up with 

this time. 

05 00 44 3g 

ENDOFTAPE 
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Apollo a, Houston. 

Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Apollo 8, this is Houston. We are ready for you 

to start your waste water amp anytime now. could 

we have a crew status report? 

You may, we had a good night sleep. Everyone 

slept at least 7 hours yesterday, and we have 

just finished breakfast, drunk a lot of water, 

and I think we are in very good shape; just used 

the exerciser. 

cc Roger, Frank. 

CDR 

cc 

CDR 

cc 

What would you like to know about? 

That's about it. Are you ready for scme morning 

news? 

Yes. 

Okay. There is really not a whole lot in the 

news this morning. Things are kind of quiet. 

I guess the biggest news is tne accident rate - 

the holiday deaths - which is certainly not very 

pleasant news, but we had 233 people killed na- 

tionally, and 9 of them were in Youston on Christ- 

mas Eve, ma Christmas. In the world news, the 

families made the news again. This is Associ- 

ated Press: "The families of Apollo 8 crew sent 

a Christmas message to Navy &mander Lloyd 

. 
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Bucher, Captain of the USS Pueblo crew, released 

this week by Iiorth Korea. The message, addressed 

to Commander and Mrs. Bucher, at San Diego Navy 

hospital read 'You have been in our thoughts end 

,our prayers. Your reunion has brought great joy 

into our heart this Christmas day. Our best to 

you personally and to all of the families under 

your conmand'." And it was signed "Families of 

the crew of Apollo 8 ." Space cfficials said that 

the message had been suggested and written by 

Mrs. Frank Barman. 

c.-. >I 

0.5 00 55 15 CDR Thsnk you. 

05 00 55 16 cc Let see. Elsewhere in the national news, the 

newlyweds, David and Julie Eisenhower, came away 

from their secret honeymoon hideaway to have 

Christmas dinner with President-elect Nixon and 

l&e family. In lVew York city, the world's busi- 

est harbor was reduced to almost complete inac- 

tivity Christmas day, due to a 5-day old long- 

shoreman strike and a rare hiatus in shipping 

schedule. 100 ships arrived or left the harbor. 

Ferries, running on reduced holiday schedule, 

provided the only marine activity. 

c 

05 oo 56 01 cc Here is an interesting little feature item that 
I/ 

is kind of good to hear. It seems that up in 

Ann Arbor, Michigan, they have a new youth gang. 
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It's called the Gilnet Gang. It roams the streets 

of Ann Arbor, acting in secret, and sometimes by- 

passing the law. They call themselves the Guerillas 

for Good. Some of the things they have done is, 

painted a bridge that was covered with obsceni- 

ties. They painted it one night. A condemned 

house with - it's popular with neighborhood chil- 

&en, but dangerous, was boarded up. Downtown 

planters unfilled because of a debate over which 

group was responsible, business'or government, 

were filled with flowers. A hedge, thought to 

be hampering vision, at busy intersrztion was 

trimmed, and the owner was angered. Trash along 

a portion of the Huron River was picked up. Mem- 

bers of the gang are anonymous teenagers who ask 

for no individual recognition. Their aim is to 

slice red tape, to get things - good things in 

their opinion - done. The organization has a . 

faint religious overtone. 1:'s sort of an ecu- 

menical group, said an assistant professor at 

the University of Michigan who acts as an informal 

sounding board for the gang's ideas. The name 

is from St. Peter, the Fisherman's Net. And it 

is remote enough not to be identified with any 

particular church. There is a thread 3f Robin 

Rood running through this thirg, said their 
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teacher, who also prefers to remain anonymous. 

A lot of their activities are extra-legal. When 

the system bogs down, they directly administer 

good, rather than go through the red tape chan- 

nels. The gang is made up of about 55 high- 

school kids, boys and girls, and there's another 

~CI or 59 who belonged to the gang before they 

graduated. The idea for the gang evolved from 

a trip to Detroit slum area, where a church 

group - youth group noted the way that street 

gangs operate. They were impressed with the 

- 
methods of operation and decided to org.&se for 

somewhat different reasons. "It was the chance 

to do things for the pure sake of giving," said 

the gang's advisor. 

05 oo 58 18 cc That is about it as far as the world and national 

news and the features is concerned. On the sport 

page, Hank Stram of the Kansas City Chiefs was 

named as the APL coach of the year. This is the 

second time for him in three seasons. The voting 

was done by an Associated Press panel of 30 sports 

writers snd sportscasters, three from each city. 

The nearest one to him was Weeb &bank. Other 

coach's that received votes were Sid Gilman of 

San Diego, and Lou Sabin of Denver. Ps for the 

Shriners College All Star game yesterday, the 

- -- 
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Forth cooled the South 3 to 0. Michigan State's 

Dick %rlinslcy booted a 23 yard field goal in 

the first quarter and it was all the North needed 

to beat the South Wednesday, in the Shrine's Col- 

lege All Star football game. Let's see, I guess 

the interesting things about this are that first 

downs, North 19, South 16; rushing, North 214, 

South 169; passing was North 96, South 109. So, 

all in all, it looks like they were evenly matched. 

Looks like Parseghian and his Notre Darners weren't 

as strong as ole Howard was worrying about. 

Roger. We are dumping the water now, Jerry. 

Okay, Frank. 

For the big Astro Blue Bonnet game, the big bas- 

ketball clasic followed by the Astro Blue Bonnet 

Bowl in the Dome: SMU ;nd Oklahoma tave arrived. 

They are getting ginned up for the big game. 

Doesn't say here which are favored. I will look 

that up and let you know later, if one is faT;or 

here. The Davis Cup is underway now, down in 

Australia, and the UC; is bidding to recapture 

that again, and apparently we're favored to re- 

capture the supremecy today. Another item in 

the news, is 0. J. Simpson; he was named player 

of the year in college football for ths second 

consecutive season by the iJalter Camp Football 

. 
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Foundation. Woody Hayes, as I told you yester- 

say, was named coach of the year. 

Roger. a 

Well., I guess that is about it Frank. 

Thank you, Jerry. I appreciate that. 

Jerry, this is Jim. We concur on that midcourse 

. 6.2 of a foot per second - is what we get. 

Real fine, Jim. 

Do you just want to turn off your radios and 

come back without us? 

HO. We can't read out the amazing erasable mem- 

ory if ve have to go into PROGRAM 01 again. 

bughter) 

I'd tried to get us back on the lauxh pad a 

little bit earlier. 

Prank, one other little item in the news here, 

I thought might be interesting is - . Sttrnd by. 

Apollo 8, Houston. 

00 ahead. You are loud and clear. 

okay * I got interrupted there for a minute. Bob 

Hope is back out in 'riet Ram again with his troups, 

doing a great job as usual. One little name in 

the news story here is from the USS New Jersey. 

Bob Hope joked from atop of a hugh gun turret 

yesterday - or Wednesday - to delighs the 1500 men 

aboard the battle ship Rev Jersey on its 20th 

- - 
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Christmas entertaining US troops abroad. Hope 

and his 27 member troop entertained the New Jersey 

seamen after attending a Christmas mass aboard 

the carrier Hancock, both off Viet Nsm. "This 

must be the biggest Cris Craft in the world," 

Hope told the seamen. "It looks like Wake Island 

with a rudder." "I think it was nice of them to 

take the ship out of mothballs just to give me a 

21-gun salute," he said. Hope joked while stand- 

ing on one of the ships 16 inch gun turrets. 'Ihe 

sailors were particularly impressed by a squad 

of long legged girls who came aboard with Hope 

including Actress Ann-Margaret and Miss World. 

Did you say that was his 20th trip ever there at 

Christmas time, or overseas at Christmas time? 

That's right, it's the 20th time he has been over - 

overseas for Christmas with the troops. 

He's as old as Jack Benny. 

Roger. Hey, you can turn off the water dump no--- 

We're in the process,-or as we say in the aero- 

space business: that's in work. 

Roger. You do good work. 

That other aviator that's going around the world, 

Max Conrad vith his light plane - he spent Chrlst- 

mas day in the Antarctics - at Puento Aranes'in 

Chili; he's waiting for good weather so he carp 

t- 
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continue his flight down to the South Pole. He 

hopes to get around the world. He is going around 

both Poles, and he's going to fly from Palmer to 

Byrd, from Byrd to the South Pole, and then return 

hme to the United States by way of New Zealand, 

Australia, and Hawaii. 

Brother. He had better take some No Doze with him. 

I tried to talk Frank into the same trip. 

You can give him a weather report from Apollo 6. 

The South Pole was really clobbered - or at least 

it vas the other day. 

Roger. 

I don't imagine there are many alternates down 

there. 

No, I don't think so. 

We have some pretty clear weather up here. 

No fog, huh? 

Aot outside. 

Actually, it's snowing outside right now with 

that waste water dump that Bill just did. 

Roger. Does it look a little bit like Christmas? 

Right. 

Jerry, do you have a decision about what we are 

going to do about this next midcourse? 

No, Frank. We don't need it. 

Okay. I just wanted to make sure officially 

we'll scrub MCC 6? 

- 
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Affirmative. 

I guess - Jim said that was already official. I 

vas sleeping at the time. I didn't hear it. 

Oksy. Frank, by the way, how do you feel about 

your ENS now? You feel like you've got all the 

answers to the little funnies you saw earlier? 

Yes. The answer is don't turn it into AUTO fast. 

It seems to be very sensitive to jerks, or sep- 

aration. 

Okay, you, you figure it's all pretty much just 

a avitch throwing anomaly and if you play it by 

the numbers and then slow and deliberate you will 

be okay? 

Yes. Ken, I'm getting razzed up here because I 

said it was sensitive to jerks. 

(Laughter) We thought of that, too, down here. 

Yes, I figured you did. 

I told Ken last night at separation after TLI, 1 

when we separated from the S-IVR, we got a nice 

bang out of the pyros and the KMS j*wped over 

100 feet per second. 

Jerry, do you want to - I've got it in the flight 

plan to start charging our battery E. Do you 

want that started at 100 nov also? 

Affirmative, Frank. 

Okay. 
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Frank, we expect it will take about 3 or 4 hours. 

We're starting it. 

Okay. 

And we're happy to report the earth is getting 

larger. 

Roger, that's corrforting. Looks like you are 

going to make earth instead of Venus, huh? 

Right. 

Apollo 8, Houston. Your friendiy guidance officer 

has got a LM vector update for you and a CNC time 

update. Over. 

Okay. W+'ll go to POO. PO0 in ACCEPT. 

Roger. 

Apollo 8, this is Houston. The updates are com- 

plete. The computer is yours. You can go to 

BLOCK. 

Roger; BLNK. 

Houston. We won't transfer that state vector', 

since we are not going to do that MCC. Is that 

all right? 

Okay. Real fine, Frank. 

Roger. 

Houston, Apollo 8. 

Apollo 8, Houston. Gn. 

We are proceeding with the chlorination. 

Roger. 
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Apollo 8, Houston. BIOMED switch to CENTER, 

please. 

Ten, nine, eight, seven, six, five, four, three, 

two, one. 
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Houston, Apollo 8. How do you read? 

Apolio 8, Houston. Loud and clear. 

Okay, thank you, we are starting the P23. 

Roger, Frank. 

Apollo 8, Houston. 

00 ahead. 

Apollo 8, this is Houston. We have lost all 

CNC data on you. The last data we had showed a 

high and middle gimbal angle. Over. 

BO. I'm fine. How come you lost those CRC data. 

I think maybe it was just your movement - 

movement out of FTC. 

I see, fine. Thank you, it was high. I was 

watching it though. 

okay. We have data now. 

Houston, Apollo 8. 

Apollo 8, Houston. 

We are noticing our quad A helium tank is start- 

ing to go up again. You got any ideas on that. 

Yes. We are watching it to, Frank. So far, 

it's still okay and we are talking about it. 

okay. 

Apollo 8, Houston. 

00 ahead. 

Roger, Frank, this helium tank in quad A - it looks 

like we may have bothered you up unnecessarily on 

- 
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this thing. Tt appears to be no problem as best 

as we can tell. We got a few of the minds 

together talking about it, and it's been down 

rated quite a bit. Also there - the folks 

down here monitoring the P23 suspect that Jim 

is shooting on star number 22 rather 02, so he 

may be having-some problems. 

Oh no. We've changed; we are on star 02 on the 

moon. 

Okay. 

Frank, I may have to add'some names to my chicken 

list. 

About what? 

Helium tank A, quad A. 

Roger. I just don't want to be the one that 

proves the fracture mechanics people are right. 

Roger, Frank. 

This attitude is going to have us right square 

into the sun, too. 

Roger. 

Apollo 8, Houston. 

Go ahead. 

Apollo 8, Houstcn. We are going to need some 

data from your past P23 marks. We missed some 

items, and so don't put it away and when you 

finish this next P23 we'll get It all together. 

c 
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Okay. 

Roger. Got some information for you on this 

05 03 22 27 

05 03 n 28 

CDR 

cc 

PTC that we'll be going to right after this 

next P23 exercise. We'd like you this time to 

try the nose north attitude, that's pitch of 180, 

and a yaw of 315, and also we'd like to give 

another look at this mode free type of FTC and 

we think maybe we'll get a little bit of spin 

stabilization if we try it at 0.3 degrees per 

second on the roll rate rather thar. 0.1. So 

if you figure on doing &at. at 124:30 ~2'3.1 see 

what kind of information we can get out of it. 

Okay. You know what I think of that, don't you? 

I'll be happy to do it, but I think it's play- 

c) '. 05 03 23 14 CDR 

ing games. 

05 03 23-22 Roger, Prank, you're burning right now 1.4 pounds 

per hour with attitude hold in pitch and yaw. 

'We're kind of interested to see if 0.3 degrees 

cc 

.per second will reduce your RCS usage due to 

spin stabilization. 

Yes, I know. . I predict that it will not. 05 03 23 40 

05 03 23 45 

05 03 23 48 

Okay. 

Jerry, I'm a little concerned about the tempera- 

ture. We're getting kind of warm in here, and 

also the evaporator outlet temperature is up 

around 45 degrees. Do you have any trend that 

- 
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we're getting less efficient operation of the 

radiators? 

Prank, RECCM says everything looks nominal down 

here. You might try a change in your cabin 

temperature heat exchanger there. 

No, we don't have the fans on, but what we 

have done is put up a window shade. That 

seems to help it. We've been getting a lot 

more sun in the cabin this way. 

Roger. We'll keep a sharp eye on things and 

keep you posted. 

Roger. I don't mind playing games because, 

you guys have been very nice in the five and 

a haif days. If you want to play games in 

the next half hour, we'll play. 

Roger, Prank. 

Jim is trying this set with the eye relief 

optics so we can give you some information 

on that. 

Okay. 

I think it would be very difficult to extrap- 

olate anything that you are getting out of 

this bit business to a L&l-command module com- 

bination, because the spacecraft handles quit? 

a bit different just with the change of fuel 

load, including the difference in drifting off 

aa roll. 
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(Go5sm1) 

c5 03 26 07 

05 03 26 18 

05 03 26 20 

05 03 26 27 

05 03 26 57 

05 03 27 10 

OS 03 27 14 
r 

05 03 27 15 

05 03 27 27 

, c ) 05 03 27 29 

- 

cc 

CMP 

cc 

CMP 

cc 

cc 

1. 

CDR 

cc 

CDR 

Tape 81 
Page 5 

Roger, Frank. We just got finished discussing 

that, too. We agree with your point of view 

on that one. I think this is more of a curiosity 

thing than anything at all. 

I think it's fine. No sweat. We don't have 

anything else to do here for about another 

10 hours. 

Okay. 

Jerry, what I'm kind of curious about is the 

fuel usage. Now with P23 and what we were 

doing, we have a lot more fuel. 5 

Jim, we'll take a look at that fuel usage bit. 

Right now, the trend looks like it is getting 

better as we would expect with a lighter weight. 

We'll try to get a little more definitive for 

you here. 

Okay. 

We really - we shouldn't complain about the 

fuel usage on that SPS engine though, because 

we're sure getting a lotof miles per gallon 

out of it. 

Roger, Prank. Frank, we'll enter you in the 

Shell road test on that. 

Yes, we don't have any TCP in it, or what is 

that, TCP? Yes. That's the problem. If we'd 

had that, we would have probably used only 

half the fuel. 

I - ~~ ‘ 1 
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Oh, you mean Platformate? 

That's right, Platformate. 

If you will get the people to spread out one of 

those banners around the target area, we'll try 

to break it, you know, and coast through it. 

okay. We'll call some of the paper companies 

and see if they can find a roll big enough. 

It won't take a big roll, just about 30 feet. 

Roger. 

Onboard NAV. 

Tell the doctors that we put William to sleep. 

Roger. You won't leave any scars w-ill'you? 

No. No, he's got his tape recorder with him. 

Bill said to call Valerie and have her to 

rewind the tape recorder - his tape recorder 

at home. 

Apollo 8, Houston. 

Go ahead. 

I hate to tell you this, Frank, beta-se Jim 

probably won't even be able to wear his CORM 

carrier anymore, but that last set ,of marks 

put your state vector right on top of the MSFN 

state vector. 

Come off that, Jerry. Come on; you promised. 

I'll get you that bottle of brandy when I get 

home, Jerry. 
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Maybe we can get him to go to PROGRAM 01 again 

today, too. 

Roger. That sounds good. 

Apollo 8, Houston. Also, on the flight plan 

for l24:30, we would like for you to run an 

O2 purge on the fuel cells. 

Okay. 

Hey, Jerry. We uere going over the checklist 

on entry here, you know? 

Roger, Frank. . 

I've got a question. Is John Harpold around? 

Roger. He is listening. 

John, I can't remember. Is the lift vector up 

head-down or - - 

Jerry, I'm beginning to worry up here. 

Roger. It depends on which way your nose is 

pointing. 

TouchC. 

You might note for the people at MIT that the 

nex% series of stars will be shot by the master 

navigator with a space helmet on and long eye 

relief eyepieces. 

Roger. That ought to cut his speed down a 

little bit. 

Right.‘ 
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Rank, while you are talking about the entry 

checklist, this cold soak - have you decided 

exactly where you want to do it there prior to 

C!Iltrg? 

CDR 

cc 

Well, I understood that EECOM talked that over 

with Bill, and we do it 1 hour prior to entry. 

Ue'll do it wherever you say is the best. 

-Y. One hour is fine. It's just a matter of 

CBR 

cc 

CMP 

cc 

CBR 

tiding time in the time line to do it. 

I think we can initiate it 1 hour before SEP. 

Okay. Fine. Sounds like a winner. 

Really got all zeroes uith that helmet on. 

Roger. We just noticed that. 

Jim's going to leave the helmet off no% for the 

rest of them, I think; it gets a little anoxic 

in there. These helmets don't have face plates, 

and ye have a difficult time breathing with 

that on. 

Roger. 

--- ---. ~-- ~ ~- -_ \, I 

I 
I-- 

_,... -_.. -.--.., I __ ._.-.._ 



0 (Goss NE2 1) 

05 04 02 26 CDR 

05 04 02 37 

05 04 03 07. 

05 04 03 ll 

05 04 03 21 

05 04 03 25 

05 04 03 31 

05 04 03 38 

05 04 04 16 

j 

.- 

APOLLO 8 AIR-TO-GROUND VOICE TRANSCRIPTION 

cc 

CDR 

cc 

CDR 

cc 

CDR 

CC 

CDR 

Tape 82 
Page 1 

Okay. Jerry, that completes the P23. Did you 
. 

have something else you want us to do now? You 

wanted to check on something from the last SEP. 

Roger, Frank. We need to get some numbers that 

ue weren't able to copy down here. Stand by 

just one. Frank, on your first P23, we missed 

three marks on star number 2. We missed mark 

number 3 trunnion. 

Okay. %ree trunnion is 05650. 

Okay, 05650. Then star number 1, mark 2. We 

need the trunnion on that one, too. 

04216. 

And on star number 1, mark 3, the DELTA-R and 

DELTA-V. 

DELTA-R is 00006, DELTA-V 00001. 

Roger. Four balls 6 and four balls 1. Okay. 

Frank, your FTC attitude is pitch 180, yaw 315, 

and roil rate 0.3 degrees per second. The 

reason for wanting to point it north is not be- 

c&&se we are concerned at all about any chrzges 

due to venting, there's been, as we can tell, 

no effects on yolrr trajectory by venting. We 

just want to try out that direction on it. 

That's fine. We are going to stay in for about 

I. 
I 
i 

two more seconds while Jim takes the pictures 

through the sextant for the optics people. 
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a fuel cell 0 2 purge when you get a chance. 

That's right. At - I got the word now; it's 

supposed to be at 124:30. 

Right. 

Okay. We'll do it. 

Apollo 8, Houston. 

Go ahead. 

Roger. For your P37 that's coming up that you 

are going to run, use a midcourse 7 time of 

l44:46. Also just a little note here, the 

trajectory is looking so good, it looks like 

you can make the corridor without even making 

a midcourse 7. 

Roger. 144: 46 for the ~3'7. 

Affirmative. 

Ttlank you. 

Jerry, this is Jim. 

Go ahead, Jim. 

We are going tc set this up for the normal FTC 

mode for a few minutes until Frank gets through 

with the - another step of the call. 

Roger, Jim. When the time is auspicious, would 

you shift the BIOXD switch over to left side? 

I think we ought to shift it over right now. 

Okay. No, they say hold it up for a little uhile. 
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. . . so you can see, the same data that Dr. Berry 

got on me in Gemini VII is also good for Frank 

on Apollo 8. 

Roger. He heard that. 

Eouston, Apollo 8. - - 

Apollo 8, Houston. 

Do you see that PROGRAM ALAI&l we got when we 

vent through P37, 1302? 

Affirmative. 

I'll run through it again and see what happens 

here. 

Roger. We're monitoring. 

Apollo 8, Houston. 

Go ahead. 

Looks like you loaded the wrong t-me in P37, 

You should load 144:46 for your midcourse time; 

looks like.you loaded 146:46. 

Okay. I'm sorry. Yes, I have it here. I 

wrote it down, 146:46. Okay. 

Roger. 

I guess the best way to terminate this is by 

going back to POO, is that right? 

Affirmative. 

Houston, Apollo 8. It looks like a plus 2.8 foot 

per second correction at midcourse 7. . . 

Roger, .JG.: - 
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Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Started the fuel cell purge, and I'm going to 

183:15, and I'll start that three-tenths of a 

degree per second roll stabilization test for 

you. 

Roger, Frank. Thanks. 

Okay. There we are, and we are going to start 

. rolling now. 

Roger. 

Frank, on this free pitch and yaw, if either one 

of them gets outside of 15 degrees frcm the 

nomiml values, we'll call it off. 

Okay. 

Apollo 8, Houston. I woulti like to have the 

BIOMED switch left now, if you can. 

Roger, it's LEFT. 

.The fuel cell purged to complete, 02. 

Say again, Apollo 8. 

O2 fnel cell purge ccmplete. 

Roger, thanks. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Looks like you've exceeded your 15 degrees 

offset PTC attitude, so you can go to attitude 

HOLD in pitch and yaw. 
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Okay. I'll go back to the attitude. We didn't 

even get wound once, aid we? 

Doesn't look like it. So much for spin stabil- 

ization. 

Well, we tried that last night several times 

0.5 to 0.2 degree per second. 

I think there is the phenomena known as inertial 

coupling that has something to do with that, huh? 

Roger. That could be. 

Put a bigger rudder on it. 

Need some feathers, Frank. 

(Laughter) 

Apllo 8, Houston. On the P37 comparison; using 

the MSFN vectors, we get a minus 1.4 on that 

miaO0~s e , compared to your 2.8. we ran your 

solutions through our computer and we also get 

a 2.8, so your P37 looks good. We are busy still 

fiddling with the vectors and comparing them and 

we'll keep an eye on the difference. 

Roger. It looks like we came up with a plus 2.8 

though, ana you say you came out with a minus 2. 

something. 

Affirmative. 

Jim, that 4 feet per second difference is worth 

0.28 degrees on the flight path angle. 

Roger. Thank you. 

Apollo 8, Houston. 
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Go ahead, Houston. 

Roger, Frank. How is your cabin temperature look- 

ing now? 

It's getting cooler, thank you. We put those 

shades up, and that really helps. 

Okay. The primary loop down here still looks rcsl 

good, so it looks like you are in fine shape. Your 

battery B charge ought to be done by about 127 hours, 

and we think you sho*lldn't even try to charge bat- 

tery A, since it looks like, at entry interface, it 

is going to have 38 amp-hours on it. 

I'll tell Bill that. 

Okay. 

How is the weather down there, Jerry? 

That's loua ana clear. 

Cola? 

No, it's pretty balmy around here today. 

Yes, the temperature is about in the 70's here. 

It's a real nice day. 

Fine. 

Say, Jerry, last night, Jim was saying something 

about turning on VHF Simplex A about 20 030 miles 

out. I wrote it down, but I can't seem - I can't 

remember where I put it. . . . 

Roger, Frank. We've got it in the checklist here 

as right around 4 minutes - 4 hours before EI, 

CDR 
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right after your nominal P23, P37 onboard com- 

parisons, KG-l, page El. 

Apollo 8, Houston. 

Go ahead. 

Roger. We're showing some garbage on your 

computer. If you will hit ERROR RESET, we can 

clear that PROGRAM ALARM so the next one can be 

identified. Over. 

We don't have any PROGRAM ALARM. 

I think this - this is a carryover from your 

last PROGRAM ALARM there on that P37. 

Okay. ERROR REZXT. Thank you. 
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That do it? 

Stand by. Okay. Thank you, Frank. That did it. 

Roger. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. Your battery is full; you can terminate 

charging. You've got 40 amp-hours on it now, 

and ve've got a couple of requests for data 

here. 

Roger. 

- - requests. 

WY. We vere just talking about that. I tell 

Bill stop. Okay. What are your requests? 

The first one is - the first time somebody is 

dovn in the equipment bay, ve vould like to get 

another reading on your RCS temperatures - those 

six temp meter readings - - 

Okay. 

- - and the other one is of the boys in the 

back - - 

We just read them again. 

Beg your pardon? 

We just read the RCS thruster temperatures again, 

and they are all pegged high. 

Okay. Good deal, Frank. The other one is - thr 

boys in the back room would like some time when 

I 

1 

_. -*.__ 



05 06 39 43 

05 06 39 49 
05 06 39 52 

05 06 ZEJ 55 
i 

05 06 40 07 

05 06 40 08 

05 06 40 22 

05 G6 40 25 

05 06 40 30 

05 06 40 36 

L 
05 06 40 42 

u4P 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 

cc 

CDR 

cc 

Tape 83 
Page 2 

everybody is awake - if you would fire up both 

cabin fans for about 5 minutes, they would like 

to see what the DELTA temperature is on the telem- 

etry vhen you get the stagnation broken down and 

get some flov going over it. So if you can see 

your way clear to do that, we would like to see 

it same time when everybody is up. 

We had that running before in the flight. Did 

they check it then? 

You mean early in the game, when you were cool? 

Yes. When we were cool. Right. 

Yes. They got that data, and they were kind of 

in erested in seeing what it looks like when the 

cabin is nice and varm and the temperature indi- 

cator is reading on the high side, to see how 

the DELTA works in the other direction. 

Okay. Coming on. 

Okay. Thank you. 

What else, Jerry? 

That's it, Frank. 

Another thing, Frank, is we just want to remind 

you that there is no charge needed on A battery. 

Hey, listen, these cabin fans - one of them 

sounds like it's got a bad bearing. We are go- 

ing to turn it off. It's got a real squeal 

Okay, Frank. 

to it. 
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Sounds like it's got something in it. 

That must be Bill's teddy bear. 

Say'sgain. 

That m-st be Bill's teddy bear. 

I don't know, but there is something in there. 

We will try them again, one at a time, and see 

if we can determine which one's got the noise. 

Roger. 

Bumber 2 is really bad. It's got a bad bearing, 

and it vhines like mad, so we are not going to 

turn it on. 

Roger. Thank you. 

We are not going to try number 1 either; there 

may have - something might have got in both of 

than, Jerry. 

Okay, Frank. That's fine. 

Sounds like that MG starter of yours. 

I'm afraid to turn my starter on now. It's been 

so long. 

.I-- 
. 
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Houston, Apollo 8. 

Apollo 8, Houston., Go. 

Roger. We would leave the PTC long enough to 

go orient toward the earth for a TV shot to 

see if this TV thing is going off on 128. 

Roger, Frank. That is fine. Do you have the 

gimbal angles you need? 

Yes, thank you. I got them earlier today. 

Okay. 

I'd like to keep this one kind of short because 

ve're trying to get some sleep earlier than 

yesterday. 

Say again, Frank. You are getting pretty 

garbled. 

How is that antenna? 

Loud and clear, Frank. 

I said, will this be a short one? We are trying 

to hurry things up a little bit to see if we can 

get as much sleep as possible. 

Rcger. 

Apollo 8, Houston. Would you put the BIOMED 

switch on the right side now, please? 

Frank, do you intend to start your TV before 

128? 

negative; no. 

- 
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Roger. 
I- 

That is what you wanted, isn't it? I thought 

that is what it was all squared away for. 

Affirmative. 

Apollo 8, Houston. Are you planning on using 

the wide angle lens? 

I think that would be best. 

Okay. Jack says you want to be sure and use 

the red filter and the filter holder for that 

he. It takes a little darker filter. 

Okay. 

Do you want to take both red filters on there 

or just the one for the filter holder? 

He thinks just the red one on the filter holder 

vill do, but might not hurt to have the other 

one ready, just in case. 

How about if we use the telephoto? It will be 

a little harder to focus, but it might end up 

a better picture. 

Roger, Prank. If you want to use the telephoto 

lens, you ought to use the same combination yau 

used wi~;r? out, the 25~. 

Okay. 

Hey, Jerry. 

cc 

CDR 

Roger, Prank. s 

Ask your IECOM how many gallons of fuel we burned 

for.TEI, will you? 



3 

1. (GOSsREr11 

( ) A.' 05 07‘22 24 

05 07 23 04 

05 07 23 14 

05 07 23 58 

05 07 24 07 

05 07 24 12 

05 07 24 17 
- 

c ;? 

05 07 24 30 

05 0'7 24 43 

05 0-f 24 54 

05 07 24 57 

'05 07 25 05 

05 07 25 14 

05 07 25 29 

cc 

cc 

CDR 

cc 

CDR 

CC 

CDR 

CC 

cc 

CDR 

cm 

cc 

CDR 

CC 

Tape 84 
Page 3 

Roger. In work, he's breaking out his sathotu- 

eter now. 

Apollo 8, Houston. We will be handing over to 

Goldstone in 2 minutes. Over. 

Roger, Jerry. 

Frank, the doctors say they are not getting 

anything on Bill yet. Apparently, he is not 

plugged up. 

He is down underneath the couch getting some 

stuff out; he doesn't have his umbilical on. 

okay. 

Tell them to look at the stuff they got yester- 

day. He hasn't changed at all, just as mean 

as ever. 

Roger. 

Hey, Frank, this sinulation has really been 

great. What do you say after these phctos we 

recycle back to TLI again? 

That's fine. Bring on the backup crew. 

Hey, Jerry, yesterday I tried to cycle back tc 

the pass and 01 was lunar. 

Jim, ve missed that. Say it again when you get 

a better antenna. 

Don't blame your antenna problems on us ..- 

Apollo 8, Houston. We are not reading you; 

stand by one. 

I 
i- 

_ . 
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Houston, a0 you read now? 

Roger. ma ma clear. 

I say, Bill will be ready in a minute; he is 

cycling back and forth under the couch trying 

to get the TV stuff out. 

Okay. 

Backup crew says they are ready to go. 

Great. A most fantastic voyage, 

Sure was. 

We're .not through yet. We've still got 

100 000 miles to go. You know, we kind of feel 

like it was all over with TRI, but we're still 

a long way. 

Jerry, what I was saying before: I tried to 

hurry up the voyage home by calling up 

PROGRAM 01 to get us back on the PAD, but it 

didn't work. 

Well, that's the best excuse I've heard so 

fm,Jim. 

The best of many. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger, Frank. 

Thank you. 

On TZI, you burne~n~ 

Frank, are you going to need Jim's slide rule 

for that calculation? 

c -- ._ . .._ “.1--_-. ..- .~ .,._ i. . ..^. , -_ .._ “, .._-_ ^ ,, ._; 
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I got 162. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Roger. This is one of those rare occasions 

where Bill left his seat and I am now sitting 

in it, and for the first time, I can see the 

earth. I'm looking through his monocular; it's 

pretty nice. 

Roger. 

You had a little weather today it appears. 

Last word from the weather guys here was that 

it was clear. 

Well, we could see South America and Florida and 

through the lower part of the U.S. Looks like 

there is a weather front going over into the 

central part of the United States, lot of clouds 

over the northwest area. Florida is c'.ear; it 

looks like the east coast is pretty clear. 

Roger. Clear but cold. 

Lot of clouds up in Canada. 

Maybe the geese will go home. 

Jerry, we are going to turn it on and see how 

the picture is. 

Roger. 

Nothing yet, Frank. 

Takes a while to warm up, I think. 

! ,. 
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Any luck yet, Jerry. 

Hot yet, Frank. 

We got a picture now, Frank. It's twitching. 

The earth is on now, Frank. 

How*s it look? 

We are seeing about half of it. You moved in 

the wrong direction. Okay. It's coming back, 

a little more. Good, now a shade toward the 

terminator. 

A little bit more toward the terminator and in 

the same direction you were moving it before. 

Right; you have got it centered right in the 

middle. 

low move it away from the terminator just a 

bit. 

good picture. 

Okay. You want us to wait until 128, right? 

Affirmative. Frank, move your camera to the 

right; I want to see which way the earth moves 

on ~4 screen. 

Okay. Moving your camera to the right moves tb* 

earth to the left on our screen. On our screen, 

the terminator is almost parallel to the hori- 

zontal direction, and the dark part is on the 

top. 

1 29, then. 

7-- 
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Apollo 8, Houston. Are you on a high-gain 

antenna? 

Roger. 

Roger. 

What beam width are you on, Apollo 8? 

NARROW. 

Roger. NARROW. 

This is Apollo 8. Do you read? 

Apollo 8, Houston. Loud and clear. 

Roger. Radio check. 

Roger. 

Houston, Apollo 8. How do you read now? Over. 

Apollo 8, Houston. Loud and clear. 

Roger. We're just trying something - - 

Apollo 8, Houston. You are in the scan limit 

right now on the high-gain antenna; although you 

may have RARROW beam width selected, you are in 

WIDE. To improve the situation would take a 

pitch down and a yaw left, and we will have FAO 

check it and give you some angles if we need 

to change it. 

We just got out of the scan limit by pitching 

up and yawing right. 

Roger. You are right, Frank. 

Are we still in wide band, or are we in narrow 

band now? 

We are checking. 

_ I 
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Apollo 8, Houston. EECOM says you are in good 

shape now. 

Okay. 

Apollo 8, Houston. C&M check. 

Loud and clear. 

Roger. 

Apollo 8, Houston. We're getting television. 

Roger. How's the picture? 

Roger. The picture is on the lower right hand 

of our screen. 

Camera should go down away from the terlninator 

and to-the right. 

Still down and about the same place; a little 

worse ; now it's coming in. 

Are you getting it now, Jerry? 

Roger. We've got most of it; keep moving off 

to the right. Good. You have it centered 

right now. 

Well, the earth looks a little bigger to us 

today, not much, but it's somewhat bigger. I'm 

sitting over in the right hand seat now; Bill 

has got the TV camera; Frank is helping him >~;fi 

aiming it directly to hit the earth. I hope 

we have a good picture. Can you see the clouds? 

Affirmative. We sure can. Move it up toward 

the terminator - correction, away from the termi- 

nator just a shade. 
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At the tip of South America, there is a great 

swirl of clouds down there. It looks like a 

great storm. I wonder if you can see it. 

Roger. We see a large swirl just south of the 

terminator. 

Roger. And then up to the left hand side, or 

towards the north, we can see the light waters 

around the West Indies, and we can actually see 

Florida. I'm looking thrcugh Bill's monocular, 

and I can see the various land masses, South 

America and the central part and southern part 

of the United States. 

Roger. Move-a little bit away fron the termi- 

nator now, a little left with the camera and a 

little further from the terminator. 

Say it again, Jerry. 

Okay. You're moving it toward the center of the 

screen now, and the earth is off on the left side 

of our screen. 

Real fine. That's good. Hold it right there. 

What we're thinking about right now, Jerry, is 

hitting that wedge angle, about 2 degrees their 

limit. When we come back, the earth looks pretty 

small right from here. 

Roger. 

You got it, Bill. 

---_I---- - . . I 
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the travelers in the old sailing ships used to I 

<ave: c going on a very long voyage away from 

home, and now wetre headed back, and I have that 

feeling of being proud of the trip, but still - 

still happy to be going back home and back to 

our home port. And that's - that's what you're 

seeing right here. 

Roger, Bill. We'll sure be glad to get you 

back, too. 
. 

This-is Prank Borman. We've enjoyed the tele- 

vision shows, and we'd like you to stay tuned in 

in the future because there'll be flights and 

rendezvous and earth orbit, and then, of course, 

there'11 be television from the lunar surface 

itself in the not too far distant future. So, 

until then, I guess this is the Apollo 8 crew 

signing off, and we'll see you back on that 

good earth very soon. 

Roger, Frank. Adios. 

Apollo 8, Houston. 

00 ahead. 

05 08 05 27 cc 
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We'd like you to go back to PK. Pick either 

attitude that's easiest to fly to. 

Roger. In work. 

, 
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Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Roger. Your FTC attitude ought to be either 

a 1045 or a 18315. We'd recommend 18315. That 

will keep your windows out of the sun. 

180, that's right. I got them mixed up, didn't 

I? It's 18315. 

Roger. 

Okay, Jerry . . . ' 

Apollo 8, this is Houston. You're unreadable 

due to background noise. Over. 

How now, Jerry? 

Loud and clear. . 

I say we're starting to stow the spacecraft and 

get all squared away and then be sleeping and 

eating. We'll be all thinking about entry from 

now on. 

Roger, Frank. And now that Bill's up, we'd like 

to get a redundant components check. 

Alright. He's putting helmets in the food boxes. 

Just a minute, I'll get him to do it for you. 

Roger. There is no great hurry, Frank. We're 

-- 

Roger. 

We're mostly interested in looking at the 

secondary loop. 

I 
.- 

_. . _ _- ,. 
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That's what I was going to say. I can't see 

any reason to check anything other than the 

secondary loop, can you? 

That's affirmative. 

Now in that cabin cold soak, we won't have any 

cabin fans. 

Roger. I understand. 

Jerry, this is Apollo 8. 

Apollo 8, go. 

Roger. I just got on the sextant and now looking 

at Texas, and the weather man is right, it looks 

like a pretty good day. Pull of clouds down 

there, but not bad. 

cc Real fine, Jim. Can you see the kids out in 

the yard waving? 

cm Would you tell Pete Conrad to get his kids off 

my roof? 

CCWilco. 

cc Jim, do you see the bright spot out in the 

Pacific Ccean through the sextant? 

CMP I'll try. We saw it, of course, through the 

windows and through the monocular. 1'11 see 

if I csn spot it. 

cc Roger. 

CD Yes, Jerry, I can see the bright spot. It's - 

I guess it's the subsolar point. It's off of 

South America, it appears to me. It is a grayish 

--_--__, 
I 
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spot compared to the blue waters surrounding it. 

It's undefined in diameter, though, I mean, it's 

not a clear round spot at all; it's just a 

raggedy one. 

Roger. That showed up real well on the TV's 

picture. 

~pllo 8, Houston. We'd like to delay that 

request for a secondary loop check to a little 

better point as far as thrusting is concerned. 

Fine. We can wait for a long time on that. 

Okay. 

Apollo 8, Houston. 

Go ahead, Houston. 

Roger. Jim, we've got some bird watchers in 

the viewing room. 

Bird watchers, huh? 

Roger. 

Sounds good. Who are they? 

Marilyn. 

Oh, well, good. Say hello to her for me. 

Yes, and she's got a few troops with her, 

too. 

Did she see the TV, I wonder? 

Affirmative. Barbara and Jay are with her. 

Good. 

----- 1 . 
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Apollo 8, Houston. We're replaying your trle- 

vision pictures now. We can see the Chilean 

coast and Florida. 

Very good. 

That's a pretty good little television camera, 

isn't it? 

It sure is. With the right filters on it., it's 

great. That was a Schmitt input. 

He must be a Jack of all trades. 

Beautiful. 

Houston, Apollo 8, 

Apollo 8, Houston. Go. 

.Bill would like to ask the friendly Flight 

Surgeon's permission to take a Seconal so he 

can sleep. 

Roger. Copy. - 

Apollo 8, Houston. That's a "yes." 

Thank you. 

Apollo 8, Houston. 

Go ahead. 

Roger. Before Bill falls asleep, we'd like to 

have him go ahead and do that secondary EVAP 

check now at any time at his convenience, and 

if we don't happen to be able to monitor it 

with high bit rate, just let us know when you : 

did it. 

__---, -- .--,. __ I 
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CMP Roger. I'll tell him that evaporator check at 

any time. 

05 08 33 02. cc Roger. 

05 08 40 38 cc Apollo 8, Houston. BIOMED switch to the CDR. 

Over. 

05 08 40 44 CMP Roger. In work. 

EXDOFTAPE 
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Houston, Apollo 8. Over. 

Apollo 8, Houston. Go. 

Good afternoon, Jerry. 

Howdy. 

Okay. Somebody said something about checking 

out the evaporator - evaporators. What do you 

want .io do? 

Roger. Before we get too far along, we'd like 

to see, essentially with the secondary evaporx- 

tor check, what we got on the redundant compo- 

nents check. 

Okay. Stand by. , 

Roger. EECOM says to be sure and let it go for 

at least 5 minutes. 

Roger. Now you want to check out the primary 

evaporator also, or did you decide it's not 

necessary? 

.I guess they decided it's not necessary, Bill. 

Okay. 

Okay. Secondary glycol loops coming on the line. 

Roger, Bill. 

And the secondary evap's coming on the line. 

Roger. 

And it's stabilized the leg, oh, for about 5 nin- 

utes. 

Roger. 
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Houston, Apollo 8. 

Apollo 8, Houston. Go. 

Apollo 8, Houston. Go. 

Alright. What do you have in mind here in the 

way of activating the secondary loop prior to 

separation? It looks like if we do,have a cabin 

fan problem, we won't be able to do a full-blown 

coldsoak. Is there anything that we can do that'11 

do any good? 

Veil, right now, Bill, in the checklist, we're 

shoving this activation at about minus 1 hour. 

Let me check with EECOM for R minute and see if 

they got any more words considering the cabin 

fan situation. 

Roger. 

Apollo 8, Houston. Looks like a good time. One 

hour before SEF' - entry interface would be fine. 

Okay. It won't do any good, then, to fool around 

with these cabin temp valves. . . . 

Bill, stand by. You're - got a lot of background 

noise. 

Go ahead now, Bill. 

Read me nou, Jerry? 

Loud and clear. 

Okay. This coldsoak is built around the premise 

that you've got a cabin heat exchanger, in my 

I-- 
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viev; and if you haven't got a cabin heat ex- 

changer, I'm wondering just what you can do. 

He's thinking. 

A@10 8, Houston. We think it'll still do a 

little bit of good so we'd just as soon go through 

with it. 

Okay. Even bypassing the suit heat exchanger and 

that part of it too, huh? 

That's affirmative. 

Okay. 

Also, Bill, your secondary loop is looking good. 

Okay. We just had 5 minutes. I'll deactivate 

it now. 

Roger. 

Houston, Apolio 8. Over. 

Apollo 8, Houston. 

Apollo 8, Houston. Go. 

Hey, Jerry. when do you want to crank up .the VW, 

Roger. VRF Simplex - well, we had that on the 

checklist f'cr about minus 4 hours. 

Okay. We wanted - we wanted to put it out prior 

to MAX range, don't you think? Get an idea of 

vhen ve're picking it up? 

Roger. Stand by, Bill. They're talking about 

: . 
it. 
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Apollo 8, Houston. 

Co ahead. 

Roger. Entry interface minus 4 hours is just 

about right for the VHF. That is about - oh, 

142 GFII. 

Roger. Thank you. 

!I!he next voice you hear will be that of the smil- 

ing Irishman. 

Outstanding. 

Apollo 8, Houston. Over. 

Go ahead. 

Good morning, James. 

Oh, it's Michael Collins, is it? Good'morning to 

you. 

Righto. And we're looking at your pitch CDU read- 

out down here and looks to us like you are about 

25 degrees off the 180 for your PTC, and we were 

just vondering how come? 

We've been looking at that, too. It keeps wander- 

ing off in pitch for some reason more than yaw. 

I was just about ready to go back to it again. I 

had to go back one time, and I was just seeing 

hov far she would drift. I thought it would drift 

out a ways and.come back by itself, but it is not 

doing it. 

-Okay. 

We'll get back there. 

c - _. ,. I 
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Houston, Apollo 8. We're in the process of doing 

the trunnion bias check; then we will go to P23. 

Roger. mank you, Frank. 

Houston, Apollo 8. 

Apollo 8, Houston. Go. 

We like to have the PIG attitude to comply with 

P23 requirement. 

Roger, Frank. Stand by. 

Apollo 8, Houston. 

GO ahead. 

Any time you vart to start on those P23's is 

just fine. 

Okay. I was just checking. I just wanted to 

know how our thermal control was going hcfore 

we left. 

Apollo 8, Houston. Over. 

Go ahead, Houston. Apollo 8. 

Your temperatures are looking good,.Frank. There 

is still a differential temperature between quads, 

but nothing that vould cause us in the slightest 

to worry about doing P23. 

Roger. Understand. 

Apollo 8, Houston. Over. 

GO ahead. -~ 

Roger, Jim. We've been looking at these stars 

that we gave you this time for P23. It looks 
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like tue second star, number 11, has a trunnion 

angle right out to the limit, about 49.7 degrees. 

And we're thinking it might be a good idea to 

switch you over to star 1, which has a much smal- 

ler trunnion angle. What do you think? Star 1 

is Alpheratz. 

Fine with me; I would just as soon take star 1. 

Okay. That will be then in place of star 11, 

star 1, and in place cf lunar far horizon, lunar 

near horizon; aa it remains two sets. Over. 

Roger. Star 1, lunar near horizon, two sets. 

Thank you. 

Apollo 8, Houston. Over. 

Apollo 8, Houston. Over. 

00 shead, Houston. Apollo 8. 

Roger. Fine. Old golden fingers there is get- 

ting so swift we missed some marks on the down- 

link. I wonder - if you hand recorded them, 

could you read us your three marks - trunnion 

angles, your three trunnion angles on star 2 

and the last four trunnion angles on star 1. 

Over. 

Do you read me still, Mike? 

Stsnd by. We'= not reading you good enough, so 

ve'll uait until you get a better OMRI. 

That ought to be a good one. 

-.- __~ ----^_.. __ - 1 . 
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05 10 14 40 That is a g00a one.. That's loud and clear. cc 

CDR. 05 10 14 43 Okay. Star 2 trunnion angle, first one 05245, 

second one 05243, next one 05241; last 4 trun- 

nion angles 04133, 04133, 04132, 04132. 

05 10 15 07 cc Thank you kindly. 
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OS 10 15 25 CDR Can you give me some idea on the updates from 

the midcourse that we migh-c need, and all that 

good stuff, Mike? 

05 10 15 30 cc Yes, sure can, Frank. Stand by. 

ENDOFTAPE 
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Apollo 8, Houston. Over. 

Go ahead, Mike. 

may- We're predicting at the nominal time of 

your next midcourse, which is entry interface 

mims 2 hours - we're predicting 1.4 foot per 

second burn vhich changes your gamma at entry 

interface by a tenth of a degree. Right now 

uith no further maneuvers, your gamma is 

minus 6.39degrees. aa we're going to steepen 

it up very slightly to hit the center of the 

target line, and it will be after the maneuver 

minus 6.51. over. 

Very good. 

Anything else you want like that? 

NO. I just wondered - we hadn't heard whether 

we were going to do it or not and so on. 

Roger. 

When we get the PAD data, we'll get it all out 

here. 

Yes. We'll be sending the PAD data up to you 

.in about another 2 hours, Frank; about 132 hours 

GET. 

Okay. We - this will be the last set of star 

sightings we do now nominally, and even if we 

lose CCMM, we'll just come on in with what we got. 

Okay, Frank. 

I 
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Incidentally, that COMM has been fantastic. 

I don't knov how you've heard us, but boy, it's 

just like you are next door even in lunar dis- 

tances. 

Yes. It has really been great with rare excep- 

tions when you are on a bad OMRI right before 

you switch. Then we get an awful lot of back- 

ground noise, but in general, it has been excel- 

lent, and boy, we are really thankful for it 

because reading ail these updates would be 

baa news with bad CGMM, as you know. 

Right. 

Say, Mike, have you noticed the confidence the 

Captain has in his navigator? 

He hasn't called you Goldfinger yet. 

NO. He is disregarding anything I can do. 

We're coming in anyway. 

I suspect he is right on that point. 

Well, back to the drawing board. 

As usual, we are all a little pooped. I've got 

Bill sleeping now, and then Jim and I will 

swap just as soon as we get through with these 

stars. 

Well, you're sounding real good, and you are 

doing good work. 

Thank you. 

. 
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Apollo 8, Rouston. 

Co aheed, Houston. Apollo 8. 

Roger, Frank. If you get a chance to, we'd 

like for you to read us down your trunnion cali- 

bration number. We missed that one on the down- 

link, and we have an update for your passive 

thermal control attitude; 

Okay. The trunnion calibrations were all zeros. 

Roger. Thank you, end on page 2-104 the PTC 

attitudes should read zero pitch and 45 degrees 

yaw. Over. 

Zero pitch and $5 degrees at 2-104. 

Roger. And we'd like some PRD readings for 

those of you who are up and around. 

Zero pitch, 45 yaw, it is? 

Roger. Thank you. 

I'm asking. I wasn't sure I copied it right. 

Yes. That's affirmative, Frank. Zero pitch, 

45 degrees yaw. 

m PRD now reads 2.85. 

2.85. 

Apollo 8, Houston. Radio check. Over. 

This is 8. Loud and clear. How us? 

Roger. You're loud and clear, Jim. We'd like 

to get your PRD reading while we've got you up 

and a flight plan change we're suggesting on 

page 2-107 when'you're ready to copy. 

-. --.- ._ . 

, 
--i-- 

i. 

,, 

._“. .i._ 
.I ,... . ~ . _ 



05 11 34 12 

05 XL 34 18 

05 ll 34 22 

05 I.~I 34 27 

11 34 48 05 

05 ll 35 ll 

05 ll 35 14 

05 11 35 44 

05 11 35 49 

RRDOFTAPE 

Tape 86 
Page 4 

CBlP 

cc 

ace 

cc 

a4P 

afP 

cc 

CMP 

cc 

Roger. Stand by. 

1%~ the only person up, and my PRD is reading 

0.15. 

Roger. I understand; 0.15. 

And I'll bet that Bill's is still reading 0.64. 

That's okay; don't bother him with it. He's 

asleep. 

Okay. Co ahead with your flight plan change. 

Houston, Apollo 8. Go ahead with your flight 

plan change. 

Okay,Jim. Cn page 2-107, we're recommending 

that you delete that P52 and just-stay in PTC 

attitude. Your platform is real good, and we 

don't feel that alignment's necessary. One is 

coming up again at 139 hours anyway. And also, 

M that same page, we'd like to delete the 

begin cabin cold ~oak.~ Over. 

Righto. Will delete the "begin cabin cold 

soak,” and we'll delete the P52. 

Okay. 'Ibank you. 
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Houston, Apollo 8. Over. 

Roger, Apollo 8. This is Houston. Over. 

Roger. Mike. Are you still planning to send 

up these updates at 132 hours? 

Yes; affirmative, Jim. We're getting them 

together now. 

Roger. 

Apollo 8, this is Eouston. Would you please 

go to PO0 and ACCEPT, Jim, and we'll send you a 

p27. 

We're ready for you. 

Okay. Sending up a state vector to IM slot. 

'Roger. 

Apollo 8, this is Houston. Over. 

Go ahead, Ho&on. 

Roger, Jim. You can go back to BLOCK; we got 

the P27 in and verified. It was a state vector 

update to the LM slot, and I'm standing by for 

the midcourse correction number 7 and the entry 

PAD at your convenience. Over. 

Roger. Stand by. 

Go ahead with midcourse number 7. 

Okay. Midcourse correction number 7, RCS/G&N: 

31600, not applicable, not applicable, 14445 5793, 

minus 00014, plus five zeros, p lus 00001. A-e 

you with me so far? Over. 

Roger. With you. 

. 
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Good. 000 304 000, not applicable, 000 191 

00014 004 00014 450 - - 

Hey, Mike, hold it. Hold it, Mike. 

Okay. Holding. 

You said not applicable for HA and HP; I startej. 

to copy it down, and then I didn't get the right 

number sequence. Did you skip down to what, VT: 

No. Let's go back to apogee is not applicable, 

and then I just started reading the numbers 

again. From there, I've got a perigee and 

then a DELTA-VT and then a burn time and so 

forth. Over. 

Okay. I didn't hear a plus or minus on the 

HP. and I only got four numbers off of it. So 

could you start with HP again? 

Okay. Going back to apogee, not applicable; 

perigee, plus 00191. And you weren't hearing 

things; it was my mistake. Over. 

Roger. 

Okay. Picking up with DELTA-VT 00014 004 00014 

45 0459 225, Shaula, up 236 000, plus 0813 

minus 16503 12202 36301. 146 4641; north set of 

stars, Sirius and Rigel, roll 308, pitch 209, 

yaw 357; remarks: perigee in P30 equals plus 

22.2 nautical miles. Over. 
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Roger. Midcourse number 7 RCS/G&N: 31600, 

not applicable, not applicable, 14445 5799. 

Are you with me? 

1% with you. 

Minus 00014, plus all zeros, p lus 00001 000 304 

000, not applicable, plus 00191 00014 004 OOOl4 

45 0459 225 Shaula, up 236 000, plus 0813, 

minus 16503 12202 36301 146 4641, Sirius, Rigel, 

308 209 357, HP, and P30 is 22.2 nautical miles. 

That's all carrect, Jim, and I have the entry 

PAD at your convenience. 

Roger. Stand by one. 

Ready to copy. Mike. 

Okay. Entry PAD: area mid-Pacific, 357 152 359 

146 29 13 268, pm 0813, minus 16503 068 36221 

651 12202 36301 146 46 13 0028, not applicable 

four times, in other words, DL MAX, DL MIN, 

VI, MAX, and VL MIN - all not applicable. 

Starting with TO: 400 0207 0025 0333 0816 16 

0590 312. And your vortex star is Zeta Persei, 

which is half way between Mirfak and Aldebaran, 

up 165, right 34 up. Remarks: use nonexit EX 

pattern. Over. 

Right, Mike. Stand by. 

Entry as follows: mid-Pacific, 357 152 359 

146 2913 268, @US 0813, minus 165 03 068 36221 

-. . 1 
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651 12202 36301 146 4613 0028, NA 4 times, 

vith TO 400 0207 0025 0333 0816 16 0590 312, 

Zeta Persei, up 165, right 31i, up. And remarks: 

use nonexit EMS pattern. And Zeta Persei is 

between Mirfak and Aldebaran, and Frank can never 

find it anyway. 

05 li 22 25 cc Okay. That's all correct. 

05 12 23 13 CKP We certainly don't waste much time getting down 

to drogue deploy, do we? 

05 12 23 19 cc Roger. That's - that's true. 

05 12 34 41 cc Apollo 8, Iiouston. Over. 

05 I.2 34 43 cr4P Go ahead, Houston. 

0 
05 12 34 45 cc Roger, Jim. In your computer, we'd like to do 

an erasable memory dump again, like we did the 

other day, and the reason we'd like to do it is, 

vhen you did that I?37 about 8 hours ago, and you 

remember you put that EI time for TIG and got 

that PO0 do thing; we'd like to - We don't 

think there's anything in the world wrong with 

it. We think everything is just perfect inside 

the computer, but we'd like to do an erasable 

dump as ue did the other day; go through it 

. bit by bit. Give us something to do down here. 

Over. 

j 05 12 35 23 ace Okay. Any time. 

-i- 
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And I have the procedures for you when you're 

ready to copy. 

Go ahead. 
. 

okay. VERB 01 NOUN 01 ENTER, 333.ENTER, and 

then read out register 1, and that register 1 

should be 10 000. And then if it's not, I can 

give you procedures for getting it to 10 000. 

If it is 10 000 as we expect, then VERB 74 

ENTER, and that will do the dump. Over. 

Roger. When do you want it? 

And, Apollo 8, you can do the first part of 

that now at your convenience to verify that 

register 1 is reading 10 000, but would you 

hold up on the dump itself until we get our 

ground stations configured, please. Over. 

Will do. 

Jim, we're getting noisy down here. Could you 

switch OMNI antennas, please? 

Thank you, sir. 

That works pretty well, doesn't it? 

Not bad. I was amazed at the communication 

at the moon, too. 

Apollo 8, Houston. We're configured for the 

dump. VERB 74 ENTF.R at your convenience. 

Roger. 

Apollo 8, Houston. The dump is complete, and 

it's your computer. Thank you. 

I 
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Roger. 

Houston, Apollo 8. Over. 

Apollo a, Houston. 

Apollo 8, this is Houston. Over. 

Good morning, Mike. We had a little change of 

the guard here. 

You sound real bright eyed and bushy tailed. 

HOWLS it going up there? 

Real great. 

~~0110 a, Houston. How about giving us a count- 

down to PRD reading. Over? 

Just mine? 

Just on you, Bill. We got the other two while 

you were sacked out. 

The one that I have now, and the one that Jim 

took off, which is obviously broken, it's still 

at 0.64. 

Okay. Thank you. 

Apollo 8, Houston. Over. 

Roger, Bill. On your PTC attitude, we're re- 

questing a pitch angle zero, and we're showing 

you about 2i' degrees pitch and increasing. Over. 

Roger. I've been trying to work it down to 

ENTER again, 

They're letting you drive, after all? 

I have to every now and then just to square 

this thing away. 

L- 

I” (I . 
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05 13 13 

28 

Mike, 

I'll 

just give you my 

status here Page before 7 

the rest of them go to sleep; had about 3 hours 

sleep, another meal, and everybody's doing fine. 

05 13 13 41 
m 

cc Roger, Bill. Thank you. 

END OF TAPE 
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Apollo 8, Houston. Radio check. Over. 

Loud and clear. 

Roger. Thanks, Bill. 

Apollo a, Houston. 

Apollo 8, Houston. Over. 

Apollo 8, this is Houston. Over. - 

~~0110 8, this is t-:>;;tcn. Over. 

Roger, Mike. How do you read? 

I read you loud and clear not, Bill. i w.w-n't 

hearing here for a couple of calls. Row do you 

read me? 

I had my hands full; I was putting something 

aown. I read you fine. 

Okay. Understand. If it'll be any help to you 

in your PTC driving, we've computed that as you 

look out plus X in the COAS or just out the win- 

dow, you should be pointed right at Acrux when 

you're in a perfect PTC attitude. We don't know 

if that's a help to you or not, but ue thought 

you might enjoy trying an alternate mode of keep 

ing the attitude under control. 

Okay. From my present position, we're going to 

have to move Acrux a little bit. 

Well, whatever you think. We just thought yod 

might appreciate knowing. 

I'll give it a try, Mike. 

1 
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05 14 39 07 CC Can you see it all right? 

05 14 39 09 IMP Yes, I think so. There's a star out there any- 

way. 

05 14 40 58 IMP Houston, Apollo 8. Do you read? 

05 14 40 59 cc Go ahead, Bill. 

05 14 41 02 LMP Actually, Mike, it's so easy to do it with the 

eight-ball within a reasonable sloppy limit that 

it's hardly worth the trouble to scootch way up 

in the seat to look out the COAS, sr,d it's enough 

light in the cockpit where the star really isn't 

too easy to see. So I'm kind of inclined to use 

the 'IFB technique here where you can see the rest 

of the instrument panel. 

05 14 41 27 cc Ql=Y. 

05 14 41 41 IMP I thought you were an all-weather pilot. 

05 14 41 44 cc Well now, you just caused Flight down here to 

get a nGot Yan on CAP COMM and FAO. 

05 14 4i 59 I.&P Give you a little yarning next time. 

ENDCIF TAPE 
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05 15 07 08 

05 15 07 26 

05 15 07 34 

05 15 21 10 

05 15 21 24 

05 15 21 28 

: 05 16 01 21 

05 16 01 30 

05 16 01 33 

05 16 01 38 

05 16 01 47 

05 16 01 53 

05 16 03 18 

05 16 03 23 

05 16 03 25 

05 16 03 40 

Apollo 8, Houston. Could you give us a better 

0MN1, please? 

Apollo 8, Houston. We will be changing the 

antennas in 3 minutes. You can expect a 

COMM glitch. Over. 

Okay, Mike. 

Apollo 8, Houston. Can you switch us to OSEU'I 

Charlie, please. 

Thank you, sir. 

De nada. 

Houston, Apollo 8. 

Houston, Apollo 8. Are you still there? 

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

I was just seeing if you were still there, 

Mike. The Old Grey Eagle is taking over the 

show from here. 

Which one of them? 

Old Super Chief. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger, Bill. We had an erasable memory dump 

a few hours back. I think it was while you 

vere asleep, but anyway we've checked the com- 

puter's erasable memory bit by bit, and every- 

thing agrees 100 percent. Over. 

Mighty iine. Glad to hear it, Mike. Thank you. I 
t 
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05 16 03 44 cc 

05 16 03 54 IKF 

Roger. Are you going to brief Frank on your 

tape recorder before you go to sleep? 

He can't handle it. It's to complicated. 

05 16 03 58 cc Roger. 

05 16 13 25 

05 16 u 38 

ENDOFTAPE 

cc Apollo 8, Houston. Give us a different OMNI, 

.,plea.se. 

cc 'Ihank you, sir. 
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Apollo 8, Houston. Orer. 

Apollo 8, this is Houston. Over. 

Go ahead, Michael. 

Roger. We are going to switch our ground anten- 

nas in about a minute and a half. You can expect 
I 

a COMM glitch then. 

Thsnk you. 

. . . . Mike. 

Apollo 8, this is Houston through Carnarvon. 

Were you calling a minute ago, Frank? 

Y'all in Australia, do you hear us? 

Yes, we are-reading you loud and clear new. 

Carnarvon, how do you read? Apollo 8. 

Apollo 8, this is Houston. Reading you loud and 

clear through Carnarvon. 

Hello, Houston. 

Go ahead, Frank. 

We are just listening to all the guys around the 

RET. 

Can ycu hear them? 

I could that time, all the way from Carnarvon 

to Texas. 

How did they ever get an old maintenance officer 

on the midnight shift? 

Frank, you are on GOSS Conference if you would 

like to be brave. Over. 
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Okay. 

Apollo 8, Houston. OMNI Bravo, please. 

Thank you, sir. 

Houston, Apollo 8. 

Apollo 8, this is Houston. Over. 

Apollo 8, this is Houston. Over. 

Rave you noticed how long I've stayed locked in 

this FTC mode? 

Just about an hour and a quarter looks to us 

like, Frank. 

I haven't even touched the hand control here for 

about 20 minutes, and it just hasn't moved out- 

side that zero; I've never see it like this be- 

fore. 

Be sure and have your troops give me a call if 

it gets close to gimbal lock, will you? I'm 

snoozing a little bit now and then up here. 

Yes, we sure will, Frank. 

Thank you. 

And if you'd switch the antennas, you'd really 

be good guys. 

END OF TARE 
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Apollo 8, Houston. 

Apollo 8, this is Houston. Over. 

Houston, Apollo 8. 

Roger.. Just a check on the radio, and if it's 

practical, BIOMED switch left, please. 

Okay, Mike. We had a crew change in the watch 

again. 

Well, that was quick. Did you decide you didn't 

rant to sleep after all? 

Well, it wasn't my decision. 

Yes, that's what I figured. 

Apollo 8, Houston. We will be changing antennas 

in about 2-l/2 minutes; you can expect a COMM 

glitch. 

Roger. What are you changing to? 

We're switching from Carnarvon to Honeysuckle, 

Bill. 

Roger. 

Apollo 8, Houston. Over. 

Go ahead, Houston. 

Roger, Apollo 8. Ycur Green Team will be signing 

off in a few minutes, and beEore we do, Charlesworth 

and the rest of us would like to say we have 

enjoyed it and look forward to seeing you back 

in Houston. Over. 

We have sure enjoyed it, too, troops, and you 

guys have really done a good job. We really do 
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Well, nice words there. We will be seeing you, 

Bill. 

Okay, Mike. We will see you, Buddy. Tell old 

Cliff adios for me, too. 

Sure will. 

Apollo 8, Houston. 

Go ahead, Houston. 

Apollo 8, we'd like to have you, before you get 

in a P52 going here, we'd like to have you sear:? 

the optics and read us the mechauicai CDli’s. 

We're trying to collect a little data for trm;bfe- 

shooting . 

Roger. Stand by. 

Thank you. 

What's the trouble you are trying to troubleshoot? 

This goes back to some of the problems we had 

prior to MI; trying to see if the softwear 

readouts we're getting down here compare with the 

mechanical readouts. It's not a current problem 

as far as we know. 

Okay. 

Apollo 8, Houston. 

Go ahead, Houston. 

Okay. Why don't you just read me the mechanical 

CDU's there now, and then it looks From the ground 

like you're clear to go ahead with the P52. 

-.. ---. - 
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Okay. We'll get the navigator squared away here 

in just a minute. 

Good morning, Captain. 

Good morning, sir. 

This will be a piece of stew out of a deep sleep. 

Okay, stand by one. 

Trunnion mechanical CDU looks like it's reading 

about l/100. 

Roger. 

And the shaft mechanical CDU looks like it is reading 

about h/l00 below zero, which would be about 364. 

Yes. 

Understand, Jim. That is h/100 below zero on 

that shaft; is that affirm? 

Yes. Stand by one. About 35996 on the shaft. 

Okay. Thank you. You can go ahead with P52 now. 

Okay. 

I always said he did better in his sleep. 

Apollo 8, Houston. 

Go ahead, Houston. 

Okay. It looks like we're getting down on the 

service module RCS to the place where we ought to 

go ahead and activate the secondary service module 

RCS propellant. 

Okay. Stand by. 

Apollo 8, Houston. 

i ___ - 1 
. 
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Go ahead. 

Okay. We've got a new FTC attitude. For the 

pitch 180, and the yaw 315. 

Roger. Yaw 315. 

Roger. And pitch 180. 

Ckay. 

Can't you pick one a little‘further away? 

Rot in our normal sphere. 

Ken, this is Jim. 

Go ahead. 

Aren't we still a little high on the quantity 

side to activate the secondary? 

Regative. We have quad Bravo and quad Delta which 

are getting right down, according to the calculated 

numbers, next to where we ought to be activating 

them. The numbers you are reading are going to 

be a little bit high, but.the computer data on 

the ground shows that you have about 134 pounds 

in Bravo and Delta, and about 130 pounds is where 

you ought to be on the secondary. 

Okay. Roger. We will activate the secondary and 

turn off the primary. 

Okay. It's just to keep you from running one of 

them up. 

Roger. 
--' 4, __ 1 
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Go ahead. 

Ken, on this maneuver, MC 7, are you going to - 

are we going to burn the PAD data that we got 

sometime ago, or is there n few maneuver coming 

UPS or what's going on in that regard? 

Okay, Apollo 8. If required, we'll give you a 

neu one. Right now, we are looking at not making 

a maneuver burn at all. 

You say we may not even have another one now? 

*t's right. 

okay. You're the boss. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Apollo 8, Houston. Could YOU try another OMNI? 

Apollo 8, Houston. Try another CMRI, please. 

Apollo 8, Houston. 
. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

okay. Read you loud and clear now. Just wanted 

to remind you that in the event of a loss of 

COMM, ve don't want you to burn KC 7. Your 

present entry PAD is good. We'll be updating 

your landing points at the same time that you would 

have gotten MCC 7, and I'd like to have a crew 

status report from you vhen it's convenient. 

I- 
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Okay, Ken. I understand. If we would lose COMX, 

you do not want us to burn MCC 7, just go ahead 

and use the entry PAD you've given us? 

That's affirmative. You'll be within 0.06 degrees 

of your entry angle target line. 

Alright. The crew status is everybody has gotten 

real good rest last night, and everybody is in 

good shape. Jim is just waking up, and Bill is 

starting the initial stowage, and we all feel very 

Well. 

Okay. 

Okay. And we'd like to - guess we need a PRD 

reading from you. And we'll be needing one in 

the neighborhood of 145-hour period, somewhere 

when it's convenient in there again. 

Houston, Apollo 8. 

Go ahead, 8. 

Apollo 8, Apollo 8, Houston. Go ahead. 

Roger. could you give us cur range - correction, 

our velocity and range from the earth now? 

stand by. 

Apollo 8, Apollo 8, Houston. At time 51, your 

velocity will be 9526, altitude 42946. Over. 

Thank you. 

I ‘, 
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7- b 

cc Apollo 8, Houston. You call? 

cc Apollo 8, Apollo 8. Did you call? 

CDR Regative, this is Apollo 8. We did not call you. 

cc okay. Thank you. 

C!DR Roger. 

CC Apollo 8, Houston. 

CDR Go ahead, Houston. Apollo 8. 

cc okay. I've got some weather and recovery force 

status ma a couple of last minute items to run 

a0m any time it is convenient for you. 

CDR Alright. It's convenient right now, any time. 

cc okay. For the mid-Pacific, the general condition 

is good. You can expect cloud bases 2000 foot 

scattered, visibility 10 miles, wind 070 at 12, 

wave heights 4 feet, altimeter 2974. Sunrise 

will be 17:lO Zulu, and first light 16:49 Zulu. 

The recovery forces: ship will be Yorktown; the 

aircraft will be Airboss number 1 and 2, and 

Recoveries 1, 2, and 3. The estimated time to a 

target point: the ship is - Yorktown is on the 

target point, Airboss aircraft 15 minutes and will 

be on-scene commander. Recoveries 1, 2, and 3 

are SH3 Alfas, and they go with the Yorktown, so 

they are at the target point. All of them have 

swimmers aboard. If the recovery aircraft do not 

hear from the spacecraft; they will go ahcad and 
,YJ : _ 

I j 
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put svimmers in the water, and if you are in good 

shape and give them a call, then they will hold 

off on dropping swimmers until sunrise. 

Roger. Say again the sunrise and first light 

time for me, would you, please? 

I say again, 8. 

Apollo 8, Houston. Rotice the rather large 

middle gimbal angle. Over. 

Thank you. 

iiould you say again the daylight time, please,, 

sunrise, and first light. 

Okay- Sunrise is 17:lO Zulu, and first light 

is 16:49 zulu. 

Thank you. 

okay. Looking over the weather I gave you was - 

the 2000 foot scattered at the target point may 

have a 6000 foot broken layer above that. At the 

MAX lift point, you will have about the same thing, 

and altimeter is the same down the range. As you 

go further to the east, the weather should improve 

slightly; there is no problem uith thunderstorms 

or rain showers in any of your recovery area. 

Very good; thank YQU. 

The items that we still need will be a PRD reading 

as late as you can do it conveniently prior to 

a final stowage. And we don't have any numbers 

. 
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on the last crew sleep period. I'd like to 

verify that the secondary RCS was activated on 

all four quads. And I have about five comments 

on the entry checklist procedures to verify. 

It was activated on all four quads; that's correct. 

Cur final stowage is completed. We'll read out 

the PRD's for you now. 

Alright. Thank you. 

The IMP's reads 0;64; I believe it's been that 

way throughout the flight. The CMP's reads 0.11, 

that's 1.11. 

Roger. 

Stand by a minute. Let me look at it closely. 

That's 0.11. 

Roger. 0.11. 

And the one I ended up with reads 3.10. 

okay. Thank you. 

Okay. Go ahead, Ken. What else do you want to 

talk'about? 

okay. To make everybody happy, we can use an 

estimate of the number of hours sleep the people 

got. 

Just a minute, I'll give you that; I forgot. Bill 
__ .--- 

Anders got about 5 hours, and Jim Love11 got abo& 
.------ 

dC 

five, and I got about five and a half or six. 

Sounds good. Okay. We vent through a? exercise 

with the mockup on the preentry preparations, and 
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ve noticed that in the IMP's checklist on page S-i2, 

when you go to top off the repress bottles, I believe 

. it is a misprint; it should read the PLSS fill valve 

rather than the REPRESS valve, and we should be 

going to the FILL position as opposed to going to OZ. 

05 21 49 47' mR Roger. That's what we do. 

05 21 49 51 cc Okay. And on - go ahead. 

05 21 50 01 CDR Go ahead. We agree that's what we do. 

05 21 50 04 cc okay. On page E-7 of the entry checklist and under 

step 34, as long as you have panel 382 open, that's 

a convenient time to go ahead and have the evapora- 

tor water controls, both primary and secondary, to 

AUTO, and the suit heat exchanger for the secondary 

glycol to FLOW. 

05usuq CDR !!'hose items are already accomplished. 

05 21 50 a cc Very good. On page E-9, when you are getting 

ready to transfer the RCS to the command module 

position, if ycu want to avoid having the engines 

fire as a result of attitude correction, you might 

want to take the manual attitude switches to 

ACCF.L COIMMAND or MINIMAL IMPULSE. And again on 

E-9 Alfa at step 41 Bravo, if you want to go back 

to attitude hold, bring your manual attitude 

switches back to RATE. 

05 21 51 13 CDR What was that last step? 

05 21 51 15 cc Step 41 Bravo on page-E-9 Alfa. It's if j"; Iz._iA- 

to use either MINIMAL IMPULSE or ACCEL COMIGXND of 
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page E-9, step 41 Bravo would be a good place 

to go back to RATE COMMAND. 

Okay. We do a purge or - - 

Okay, fine. And - - 

I didn't put all those control configurations 

changes on the checklist, but that's exactly 

whta we did, used MJMMJM IMPULSE. 

okay. Real fine. 

Houston, Apll0 a. 

GO ahead, a. 

Apollo 8, Apollo 8. CO ahead. 

I'd like to confirm one item on the PAD message, 

please. 

Roger. 

Time to retro-drogues, reference you last time 

to drogues, please. 

Okay. 1'11 check that one out. 

And also, Ken, we are going to turn on our VHP 

now ) about k hours before entry. 

Real fine. Thank you. 1'11 let you know when 

we pick it up. 

A Simplex. 

Affirm. 

Apollo a, Houston. 

Go ahead, Houston. 

Okay. We have checked into your drogue time, 

and the number of 08:16 on your entry PAD is 

-1 
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correct. lie'11 be giving you an updated entry 

PAD on the scheduled time of 143:30. At the same 

time, ve'll be giving you an update of your state 

vectors for the IM and CSM. The midcourse correc- 

tion number 7 was less than seven-tenths foot per 

second, and we will not execute it. You have a 

P52 scheduled at 143:30 which is not required. 

It's your option. However, if you decide to delete 

the P52, the CMC self-check and DSKY condition 

light test are still requirements. Over. 

what do you mean, they are still requirements? 

We weren't planning to do the CMC self-test. 

On that DSKY check . . . 

Apollo 8, Houston. That's my mistake on CMC 

self-check and DSKY condition light. That's an 

optional test. Over. 

That's vhat we thought, Ken. Gosh, if that's 

been vorking perfectly for 6 days, I don% see 

any reason to test it. 

I agree. 

Thank you. 

Uornfng, Ken. How's Houston this morning? 

Just fine. Nice and balmy. 

Good. 
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Houston, Apollo a. Over. 

Go ahead, Apollo a. 

Apollo a, go ahead. 

I am just - It is my understanding that we are to 

bring up the secondary loop at 1 hour prior to SE?, 

isn't that right? 

That is affirmative, about page Echo 9. 

Okay. 

And Bill, . . . suggested if we have the water 

boiler going on the primary loop, that you - you 

might wait about 5 minutes or so before you initiate 

the secondary loop. 

Wait 5 minutes from what? From the time the primary 

loop starts or from 1 hour? 

From the time the primary loop starts; this will 

give you a check to see if it had a chance to dry 

out or not. 

Oh, I am with you. Okay. 

And for your information, we already have a ,..*Z 

dovrilink. It's poor quality, but we do have 

contact. 

Okay. We haven't turned anything over to VHF yet. 

Okay. 

We tried to call you on the VHF though, Ken. 

Roger. I say, the quality is pretty poor; they 

may not be able to understand you. 
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LMP Roger. 

CDR Houston, Apollo a. Over. 

cc GO ahead, Apbllo 8. 

cc Apollo 8, Houston. Go ahead. 

IMP Ken, we got two things going here which make this 

suit heat exchanger flow a little different. One 

of them is we are not doing a coldsoak, and the 

other one is we are powering down thz secondary 

loop prior to SEP. An; I wonder if it is a good 

idea to have the suit heat exchanger only on a 

. secondary loop in that case. And plus the fact 

that we haven't got any cabin heat exchanger. 

cc I dm't think that vas the intent, Bill. What 

they had in mind, we have the suit heat exchanger 

on both loops; and if they got too cold, you could 

use the panel switching to shut down the primary . 

loop through the heat exchanger. But in any event, 

you would always have something going to the suit 

heat exchanger. I recognize that we are going to 

be shutting down the secondary heat exchanger 

pre-SEP and then turning it back on prior to entry, 

but the idea was to have both primary- and secondary 

loops on the suit heat exchanger simultaneously. 

LMP Yes, my checklist doesn't reflect that. I think 

that's a good idea because we are a little suspect 

of our cabin fans and don't plan to use them. 
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Roger. 

Houston, Apollo 8. .Over. 

00 ahead, a. 

Apollo 8, Apollo 8. Co ahead. 

Roger. What's Rod's estimate of our postseparation 

main bus voltage? 

Apollo a, Houston. We will be making a handover 

frorr, Carnarvon to Honeysuckle at 15. 

Roger. 

Houston, Apollo a. Over. 

Apollo 8, go ahead. 

I am still a little bit confused on that - on this 

activating the secondary loop. You indicated in- 

activating it at 1 hour or 5 minutes after the 

primary evaporator comes on the line. My checklist 

shows that the primary evaporator probably won't 

come on the line until we bypass the radiators. 

Have you got something else in mind I don't 

IUDW about? 

Okay, Bill. We passed up an update some time back 

on page E-9 step 38 right at the beginning, and 

you have got a final GET drift check. And between 

there and the step 39 where it says terminate CM 

RCS preheat, that was the place WC wanted to activate 

the primary loop by putting the glycol evaporator 

water switch to AUTO and the glycol evaporator 

steam pressure to AUTO. 
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Roger. I don't expect it to boil, though. Do you? 

Okay, Bill. We are hoping that it will there. It 

looks like we will have had a stable attitude for 

sometime, and we anticipate that it will be warm 

enough to make it boil. That is the reason it's 

suggested if it is boiling, that you wait. If it 

isn't , go ahead and turn on the secondary loop. 

Okay. Well, that's where I was confused. I am 

waking up. Thank you. 

Yes, sir. . 

Apollo a, Houston. 

Go ahead, Houston. 

Okay, Apollo a. We would like to update your L&l 

state vector, CSM state vector, and target point. 

If it is convenient now, why, we will go ahead 

and do that if you will go to PO0 and ACCEPT. 

Roger. PO0 and ACCEPT. 

Apollo 8, Houston. 

Go ahead, Houston. Apollo 8. 

Okay. The loads are in and verified, and the 

computer'is yours. 

Okay. . 

You can take it back to BLOCK, and for Bill's 

information, latest guess from the main bus post-S= 
-3 

voltage to 27.5 
f 

Guess! You mean the EECOM's are guessing? ! 

i 
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05 23 29 57 

05 23 30 02 

05 23 M 06 

05 23 36 40 

05 23 37 00 

05 23 37 03 

05 23 37 05 

05 23 37'10 

05 23 37 33 

05 23 37 38 

05 23 40 25 

LMP 

cc 

LMP 

cc 

cc 

IMP 

CC 

IMP 

r&P 

cc 

CMP 
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At least, they are hcnest fol. a change. 

That is more than you can say for the computers. 

Or the crew. 

Apollo 8, Houston. 

Apollo 8, Houston. 

Co ahead, Houston. Apollo 8. 

Okay, 8. We have an entry PAD for you. 

Good. Just a mind e . 

Ready to copy, Houston. 

Okay. This will be the mid-Pacific, 357 152 

359 146 29 00 268, plus 0813, minus 16503 065 

36221 645 12122 36301 14646 14 0028. The next 

block is November Alfa: DO 400 02 12 0025 0334 08 

14 16 0590 312; Zeta Persei, up 165, right 34, up. 

Use nonexit ENS pattern, GDC align; primary star 

Sirius, secondary Rigel, roll 308, pitch 209, 

yaw 357; this entry will not involve ~65. Over. 

Houston, Apollo 8. Entry PAD as follows: mid- 

Pacific, 357 152 359 146 2930 269 plus 0613 minus 

. 16503 ~65 36221 645 12122 36301 0028, 14646 14 

next block not applicable, 400 0212 0025 0334 

0814 16059 312, Zeta Persei, 165, right 35 up, up 

-use nonexit ENS pattern, backup alignment; Sirius, 

Rigel, roll 308, pitch 209, yaw 357, and ue won't 

- . 



c, (GOSS NET 1) 

05 23 41 3? 

05 23 41 49 

05 23 41 50 

05 23 41 56 

05 23 42 03 

05 23 59 37 

05 23 59 50 

05 23 59 56 

05 23 59 58 

06 00 oo 17 

06 oo oo 22 

06 00 oo 44 

06 oo 01 10 

06 oo 01 14 

06 00 01 45 

06 oo 01 48 

06 oo 04 44 

06 oo 04 47 

06 00 04 58 

c: 

o¶P 

cc 

u4.P 

cc 

cc 

cc 

CMP 

cc 

u4P 

cc 

a4.P 

cc 

u4P 

CHP 

cc 

cc 

cc 
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ciay, Apollo 8. I would like to verify sextant 

star shaft 0590, and the boresight star. 

Roger. 

The last one is right 34. Over. 

Roger. Boresight star is right 34. And I have 

the sextant shaft; that's 0590. 

That's correct, Apollo 8. 

Apollo 8, Houston. 

Apollo 8, Apollo 8, Houston. 

Go ahead, Houston. 

Okay, Apollo 8. Can you tell us if you've done 

anything with your potable water? We've noticed 

our readout has gone from 100 percent down to 56 

in the last couple of minutes. 

We're reading about 50 percent right now. 

Roger. That correlates with what we see. Have 

you done anything to change configuration? Over. 

Yes, we noticed the venting here, too, Houston. 

Jim, did you mean you could visually see it? 

Yes, we're - oh, stand by, Ken. Bill just dumped 

urine, so that might have been urine ve were seeing. 

Bill just shut the potable inlet, Ken. 

Okay. Thank you. 

Houston, Apollo 8. 

Go ahead, 8. 

Apollo 8, Apollo 8, go ahead. 



. 

_ . 

.- 
I 

- 06 oo 05 01 CMP 

06 oo 05 15 

06 00 05 25 

06 oo 05 31 

06 00 05 42 .-/. c 06 oo 08 53 

06 oo 08 57 

06 oo 09 00 

06 oo 09 11 

06 oo 09 15 

0 . . 06 00 09 29 CC 

A' 06 00 09 37 LMP 

cc 

IMP 
. 

cc 

IMP 

cc 

LMP 
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Roger, Houston. We're still showing about 52 per- 

cent, and we bad our switch on waste so we don't 

know whether it dropped from a higher value or not. 

Has yours been stabilized now? 

That's affirmative; ours has stabilized now. It 

was reading full just a few minutes ago. 

Roger. I don't think - we can't account for any 

sudden drop in water. 

Okay. We looked i.n the malfunction procedures, and 

number 28 doesn't reveal anything very startling. 

Bill is looking there now. 

Houston, Apollo 8. Over. 

0~ ahead, 8. 

Okay. I'm looking at malfunction 28, and it takes 

you to box 6, but I don't really think that's the 

problem because the waste tank quantity hasn't 

changed any. Over. 

Okay. I concur. We're vatching the ssme thing. 

Look, we don't care about the potable tank, but 

we do about the waste tank, so just in case there 

is a problem scmewhere, I'm going to shut the potable 

tank off and leave the waste tank inlet valve open. 

How does that sound to you? 

Stand by-. Okay, 8. We concur. 

If I see any vater floating around, I'll give you 

another call. 

_ _. -. r- 

i _- 
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06 oo 09 40 

06 oo 18 30 

06 oo 18 47 

06 oo 18 51 

06 oo 18 53 
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cc 

cc 

cc 

U-lP 

cc 

Roger. Thank you. 

Apollo 8, Houston. Radio check. 

Apollo 8, Apollo 8. Radio check. 

Read you loud and clear. 

Roger. We had a momentary loss of CCMM on the 

ground then. Read you loud and clear. 

ENDOF TAPE 
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06 00 27 

06 00 27 

06 00 27 

06 00 27 

06 00 27 

06 00 27 

06 00 28 

06 00 28 

06 00 28 

06 00 32 

06 00 32 

06 00 32 

06 00 32 

06 oo 46 

06 oo 56 
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3 

7 

3 

6 

9 
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cc 

CDR 

cc 

CDR 

cc 

CDR 

DIP 

CDR 

cc 

CDR 

CDR 

cc 

cc 

CDR 

cc 

IMP 

Apollo 8, Houston. 

Houston, Apollo 8. Did you call? 

Apollo 8, Houston. You are loud and clear. 

We've taken a look at this water - - 

Houston, Apollo 8. 

Apollo 8, Apollo 8, Houston. Read you loud and 

clear. We have taken a look at your potable water 

quantity problem, and it appears to be a transducer 

problem. Suggest that you leave the potable tank 

isolated. You have sufficient water in the waste 

tank to continue the entry. Over. 

Roger. Thank you, Houston. 

Does that mean we're GO for entry? 

Houston, Apollo 8. 

Apollo 8, Apollo 8, go ahead. 

Roger. Is our ttxmal stability good enough we 

can leave the FTC attitude and go to entry gimbal 

angles now? 

Houston, how do you read? Apollo 8. 

Read you loud and clear, Apollo 8, and we're 
I 

checking on the FTC problem now. 

Apollo 8: Houston. You are cleared with entry 

attitude at this time. 

Okay. Fine. Thank you. 

Houston voice. Go to voice 925. 

Houston, Apollo 8. Over. 
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06 00 56 51 

06 00 57 00 

o& 00 57 05 

06 00 57 14 

06 00 57 44 

06 00 57 49 

06 00 57 52 

06 00 57 59 

06 oo 58 06 

06 00 58 28 

06 oo 58 36 

06 oo 58 41 

06 oo 58 44 

06 00 58 57 

06 00 59 02 

06 01 02 35 

06 01 02 og 

06 01 02 16 

06 01 02 19 

cc 

cc 

IMP 

cc 

cc 

CDR 

cc 

CDR 

cc 

CT 

CT 

CT 

CT 

cc 

CDR 

cc 

CDR 

cm 

cc 
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Apollo 8, loud and clear. Go. 

Apollo 8, Apollo 8, go ahead. 

Roger. We have completed the checklist down to 

the l-hour point, and we'll stand by for 1 hour. 

Roger. 

Apollo 8, Apollo 8, Houston. 

Go ahead, Houston. 

Just for information, did you folks end up having 

to use any command module RCS heaters? 

Negative. All our indicators are pegged either 9) iv, 

high or at 5 volt. / 

okays Thank you. 

Carnarvon, network GOSS conference voice check. 
.1_7 

How do you read? 

Betwork, Carnarvon. Read you weak but clear. 

Roger, Carnarvon. I read you loud and clear. 

You are loud and clear new. Thank you. 

Apollo 8, Houston. Stand by for hand over to 

Carnarvon. 

Roger. 

Apollo 8, Houston. 

Go ahead. 

Go ahead, Houston. 

Okay, Apollo 8. If you will go to WO and ACCEPT, 

we vould like to update your LM and CSX state 

vectors. Over. 

- 

F 

1” 

i 
. 

. 

1 
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06 01 02 27 

06 01 06 18 

.06 01 06 35 

06 01 06 47 

06 01 06 50 

06 01 10 54 

06 01 10 58 

06 01 11 00 

06 01 11 22 

06 01 11 38 

06 01 ll 42 

06 01 14 11 

CDR 

cc 

cc 

CDR 

cc 

cc 

CDR 

cc 

CMP 

cc 

CMP 
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Roger. 

Apollo 8, Houston. State vector load is complete. 

Verify the computer is yours. 

Apollo 8, Apollo 8, Houston. State vector load 

is complete; the computer is yours. 

Roger, Houston. We are going to BLOCK. 

Roger. 

Apollo 8, Houston. 

Go ahead, Houston. 

okay. Two fast items: number one, it has been 

suggested that since Marezine takes some time to 

take effect, you might consider whether you would 

be interested in taking some.now. And I have an 

entry PAD which has some very small updates to 

go on it if you would like to copy that. 

Okay. Stand by. Let me get out the entry PAD. 

okay. Co ahead with the entry PAD, Houston. 

Okay. We are still going to the mid-Pacific, 

357 152 359 146 2913 267, plus 0813, minus 16503 

066 36221 647 12166 36301 14646 13 0028, the next 

block is November Alfa, V. 400 0210 0025 0335 0816 

160590 312; Zeta Persei, up 165, right 34, up nonrxit 

EMS pattern; Sirius and Rigel, roll 308, pitch 209, 

yaw 357, no ~65 involved. Over. 

Roger, Houston. Rntry PAD as follows: mid-Pacific, 

357 152 359 146 2913 267, plus 0813, minus 16503 

066 36221 647 12166 36301 14646 13 0028, NA, 400 

I 
I 

. 

i- _-- . ., 
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06 01 15 11 

06 01 15 46 

06 01 15 52 

06 0119 44 

06 01 19 46 

06 01 19 49 

06 01 23 13 

06 01 23 17 

06 01 23 19 

06 01 23 34 

06 01 26 43 

06 01 26 46 

06 01 26 58 

06 01 27 01 

06 01 27 25 

06 01 27 31 

cc 

cc 

CMP 

cc 

Cl3R 

cc 

IMP 

cc 

IMP 

cc 

cc 

cc 

cc 

CUR 
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0210 0025 0335 0816 16059.0 312, Zeta Persei, 
1 

up 165, right 34, up. Use nonexit EMS pattern; 

Sirius, Rigel, 308, 209, 357, no ~65. 

That's correct, Apollo 8. 

Apollo 8, Houston. You are clear to initiate 

cabin coldsoak at your discretion. Over. 

Roger, Houston. We're starting that now. 

. . . your mike is stuck. 

You have a hot mike, Houston. 

Roger. 

Houston, Apollo 8. Over. 

Go ahead, 8. 

okay. It doesn't appear that we are going to 

be able to trigger the primary evaps, so I'm 

going to go ahead and start up the secondary loop. 

Okay, Apollo 8. We concur. 

Houston, Apollo 8. 

Go ahead, 8. 

Apollo 8, Apollo 8, go ahead. 

Roger. Since we're going as smoothly as we are 

here - ve've got good COMM - let's start this 

pyre circuit check about 10 minutes early. What 

do you say? 

Apollo 8, Apollo 8. We can conduct the pyro check 

just any time. : 

All-right. Why don't we do it here just xome!;tarily 
4 . - 

then? 

I 
. 
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06 01 27 36 _ 

06 01 27 38 

06 01 27 40 

06 0127 58 

06 01 28 04 

06 01 3l 07 

06 01 31 15 

06 01 31 23 

06 01 31 38 

06 01 3l 43 

c jO6OlY48 

06 01 32 07 

06 01 32 13 

06 01 32 17 

06 01 41 41 

06 01 41 47 

06 01 41 50 

06 01 41 55 

06 01 42 02 

06 01 42 06 

cc 
CDR 

cc 

CDR 

cc 

CDR 

CDR 

cc 

CDR 

cc 

CDR 

IMP 

cc 

IMP 

CDR 

cc 

CDR 

CC 

CDR 

cc 
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Roger. 

We'll give you a call when we're ready. 

Roger. 

Houston, we are ready to proceed with the pyro 

circuit check. . 

Roger. Go ahead. 

MSFI?, are you monitoring the sequential test now? 

Houston, Apollo 8. 

Apollo 8, Apollo 8. That's affirmative. ‘ 

Hello, Houston. Apollo 8. 

Apollo 8, Apollo 8. Loud and clear. Affirmative 

we are monitoring. 

okay. 

Standing by for GO and PYRO ARM. 

Apollo 8, Apollo 8. You have a GO. 

Roger. 

Houston, this is Apollo 8; How is your tracking 

looking? 

Looking great. 

Okay. Everything went fine with the check. We A' d : 
! 

are all armed and ready to go here. 

Okay. If you have done everything else, how about ' 

let's make a VHF check. 

Okay. I'll turn off my S-band; the other two will 

be on S-band. 

Roger. I'll give you a count in just a second. 
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06 01 42 30 

06 01 42 3-f 

06 01 42 40 

~06 01 43 31 

06 01 42 48 

06 01 42 54 

d. 

b 
06 01 51 34 

06 01 51 45 

06 01 51 48 

06 01 51 59 

06 01 52 03 

06 01.52 18 

06 01 52 22 

06 01 52 28 

06 01 52 30 

cc 

CDR 

cc 

cc 

IMP 

CC 

cc 

LHP 

cc 

CDR 

cc 

CDR 

cc 

CDR 

cc 
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Apollo 8, Houston. Simultaneous VRF and S-band. 

Over. 

Roger. I'm not reading you on VIP. 

Roger. Stand by one. 

Apollo 8, Houston. Simultaneous VRF and S-ban3. 

Do you verify that you are on the left hand VHF 

antenna? Over. 

We can verify the antenna, but we can't verify 

reading you on S-band or on VI-IF. 

okay. We are receiving some downlink, although 

it is considered to be poor quality. 

Apollo 8, Houston. We'd like to try the right 

?RF antenna, if you have time. 

We 're - we're on right, Ken. 

okay. This is a simultaneous VRF and S-band 

transmission: one, two, three, four, five. How 

do you read on VHF? Over. 

Read you loud and clear. 

Understand that's on VHF. Is that affirm? 

Houston, this is Apollo 8. I answered your call 

oxlvm. Did you receive? 

okay. It's not piped back here. MOKR '11 have 

to check and see if they have it on the ground 

station. 

You were loud and clear, Ken. 

Roger. Thank y-ou. 

. 

I 
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06 01 52 37 cc 
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96 01 52 45 

06 01 $7 21 

06 01 57 36 
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Okay, Apollo 8. We receive you loud and clear 
. 

on VHF through Carnsrvon. 
I 

Roger. 

Apollo 8, Houston. Stand by for handover from 

Csxnarvon to Guam on the hour. We should have 

continuous contact except for the blackout period 

beginning at 146:51. 

Roger. 
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06 02 26 54 

06 02 26 57 

06 02 27 13 

06 02 27 i8 

06 02 29 lo 

06 02 31 28 

0 05 02 31 38 
06 02 32 51 

06 02 32 56 

06 02 39 20 

06 02 39 52 cc 

06 02 40 26 

06 02 40 32 

5”) 06 02 40 34 

A’ 
06 02 40 39 CDR 

me 

cc 

cc 

LMP 

CC 

cc 

IMP 

cc 

CMP 

cc 

cc 

LMP 

cc 
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Houston, Apollo 8. Confirm GO for PYRO ARM. 

Apollo 8, Apollo 8, Houston. You are GO for 

Em0 ARM. 
I 

Apollo 8, Apollo 8. You we GO for PYRC ARM. 

Everything is looking good. 

Roger. Everything is looking good here, Ken. 

Apollo 8, Apollo 8. It appears that your primary 

evaporator may have dried out. If you get a chance, 

go ahead and give it a try to reservice.. Over. 

Apollo 8, Apollo 8. Ground data indicates the 

primary evaporator may have dried out. If you 

have a chance, you might try reservicing. Over. 

Roger. 

Apoilo 8, Apollo 8. Your secondary loop looks 

good. 

Roger, Houston. 

Apollo 8, Houston. Looking good; both primary and 

secondary loops look good. 

Apoilo 8, through the Redstone. You're looking 

good; both primary and secondary loops are holding 

good. 

Apollo 8, Apollo 8, through Redstone. Over. 

Go ahead, Houston. This is Apollo 8. 

Roger. Read you loud and clear. You're looking 

good. 
--' 

Roger. $: _, 

. 
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- .I2 45 15 cc 

06 02 45 20 CDR 

06 o’c 48 44 CDR 

06 02 49 15 cc 

06 02 49 43 cc 

06 02 51 32 cc 

06 02 51 47 

06 02 51 50 

06 02 51 56 

06 02 52 15 

06 02 52 17 

06 02 52 31 

06 02 53 57 

06 02 53 60 

06 02 54 01 

06 02 54 04 

06 02 54 08 

06 02 56 13 

06 02 59 53 

‘i 06 02 59 58 

06 03 01 40 

CDR 

cc 

CDR 

. . cc 

rc. CDR 

cc 
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cc 

& ,' cc 

m CDR 

cc 

CDR 

cm 

CDR 

R3 

YORK 
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Apollo 8, Houston. One minute to RRT. 

Rcger. 

GOC5 $Ok ) t33. 
; :+f 

Apollo 8, Houston. Radio check. 

Apollo 8, Houston through Hunt 
A--=- Over- 

Apollo 8, Apollo 8, this is Houston through 

ARIA. say again, 8. 

Houston, Apollo 8. Over. 

Co ahead, Apollo 8. Read you broken and loud. 

We've got a real fireball. It's 'looking good. 

Outstanding! 

Apollo 8, Houston. Yorktown has radar on you. ---yc, 
Apollo 8, Houston. 

We are in real good shape, Houston. 

Real fine. 

Co ahead, Houston. 

If you get a chance, we'd like to have your DShY 

readings before drogues. 

Stand by. 

Roger. DSKY reading plus four balls 7, plus 

TWO balls 812, minus 16522. 

. . . This is Apollo 8. Over. 

The spacecraft is down to 1000. 

Re ready for code 3. 

Yorktown, Ret 3. At this time, the command module 

is in the water. Over. 

I 
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06 03 01 44 YORK Roger. 

time was 
06 93 02 03 YORK Recovery 3 reports splashdo- 51 and 55 

, 
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seconds, and rescue is undervay. 
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