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Date JANUARY s~ 1971 
llevision 1 a2s 

sc 

LV ' - I 

RF&TM 

LV: 

S-IVB 

S-11 

S-IC 

LSE& \ 

SUPPORT' 

GROUND\ 

COMPUTER 

PAD I 
ACCESS 

XAPS 

LV 

(:_C~\'I LV COUNTDOWN 

SEE PAGE ____ ____ __;~ 
12 

OF THIS TIME PERIOD 

LIMITED ACtESS LIMITED lCClS"S PAD EVACUATED FOR LV CRYO LOADING ~UIEW I INGRESS 



LV CDDT & CD, VOL II 
DATE DECEMBER 2, 1970 APOLLO/SATURN 

LAUNCH OPERATIONS 

PAGE G11 
TEST NO. V-20060, VOL II 
VEHICLE AS-509 

REVISION 024 # CD ONLY 

S P A C E 

V E H I C L E 

LM 

GRUMMAN 

I U 

I B M 

S - I VB 

MDC 

IU S-IVB AREA MANLOADING 
T-28 T-27 T-26 T-25 T-24 T-23 T-22 T-21 T-20 T-19 T-18 T-17 T-16 T-15 T-14 T-13 T- 12 T-11 T-10 T-9 

~HE PREP 1 I SHE GSE WARMUP .. S/ A 1 PRESSURizATION 

POW~R TRANSFE .. R TEST . I I J REMOVE l2ND STEP £MDC)II 'f 
SHE TOPOFF IU CLEAR··· 

SHE GSE SHUTDOWN & REMOVALI LV POWER UP···~ 
I I 

.... 525 Q I I REMOVAL 
I I t 

1 C~ LM LUNA~ CONHT~A~CT~··S~W~I;TC~H~E~S====·· 
INSTALL CHE (IBM)II 

LUT 260' LEVEL REMOVE ONE STEP CMDC)II I I REMOVE FDS __ _ 

GRUMMAN PAD LEADER ON 

I 
,SLA C~OSEOUT C~MPLETE 

......... S-IVB FWD ACCESS KIT REMOVAL 

.CLEAR VEHICLE 1 I 
I~ISTALLATION (MDC)- REt~)VE CHE (IBM). I REMOVE FDS PLATFORM (MDC). 

CLEAR AR~A· .... 525 ~ I I I REt;JVAL 

402 STEP • ... S &A CONNECTION 

.RE-ENTER VEHICLE 

SHE PREP··········· .. ···r (4)~~~~~~:-~sH;EUT~OP;o;FF (5) 

1 

A~SEP OPERATIONS 
SHE HE X VENT & S/C -D I SC t (4) (3 + 4 ON 52 5 PLAT) (3) 525 Q II REMOVAL 

I INSTALL SHE SKlNS Q I I ~~I I ~~~~~~ffii~~""i""i"t··~··:·::~~- ,SLA C~OSEOUT C~MPLETE SHE GSE SHUTDOWN & REMOVAL (3) I J 
402 STEP INSTALLATION. CHECK LM LUNAR CONTACT- SWITCHES (3) (1) ••••••••• ··-LM MONITOR 

FDS GSE REMOVAL (3) 

1 5p o I I I ~EMOVAL 
1 

C3) 

# (2)IIINST CHE HOIST (I)-MONITOR IU PWR UP (2). MONITOR ~WER T~SFER t2)11 INST~LL CHE I ECS DUCT CLAMP INSPECTION, 
_ • • .1 MECH 

1 

(4)rnST-124M PURGE LINE & PLENUM l ELECT 

1 
(2) ASSIST FDS REMOVAL , I • 

(2),..INSYLL RERADIATION CABLE 2 MECH I #CHECK VALVE REMOVAL l QA (2).REMOVE CHE I INSTALL IU DOOR 

(7) IINSTALL I~U BATT # i ~~ QC (3) .:t MECH
1 

& QA WALKAROUND (3)-SUBLIMATOR VENT COVER REMOVAL # I I 
4 MECH (2) MONITOR BATTS # 1 MECH ...J 1 ELECT I ...,. I 
1 ELECT 1 ELECT ~ a • T # 1 QA 1 QA (3) REMOVAL OF LIGHTS, OIS & PA 
1 QA (4) CONNECT IU BAT l LV QC I 

1 QA I 2 ELECT .J... 1 LV QC (3) •••••••••••••••••••••••• ·········-THERMAL SHROUD INST 
1 

LV QC 1 QA 3 fv\ECH 3 MECH I I 
(2)- l!NPIN FLOWMETERS 1 LV QC (3) IU NETWORKS WALKAROUND I 

1 TLM (2) REMOVE CHE DOLLY # 1 ELECT 1 1 1 (l) IISHE CABLE COVER REMOVAL 
1 QA (;~REMOVE.CHE HOIST # 1 QA (2) .. RERADIATI ON SYS SECUflNG 1 ELECT (l)'·r······ .. r···~·-····\yL.Y .. Q~·····l···· 1 •••••• ...... INTERNAL MONITOR 

(3)-REMOVE LM ACC~SS STEPS I l (3)1 MECH PROP SYS CHECKS I FWD ACCESS KIT REMOVAL ......... (?)····· ·•(5) 

(3) .... ·····1-··········· PREPOWER PREPS 1 ENGR (3) SECURE RERADIATION SYS I I I 
I L 1 oc l EI~GR (3)11REMOVE ONE STEP 

(5) 1 ENGR FWD BATT IINST #(1)~~D IM)NITO' 1 TECH 1 ENGR I 
i ~~CH Cl3)~J~J;IALL STEPS I QC ; :;::cH (l).REM:J~::r; 2ND1STEP 

1 LV QC 1 MECH I J 
(2) ENGR WALKAROUND 1 QC (3).MOVE 2ND STEP 

1 ENGR (5) 
1 

ENGR BATT CONNECTION # 1 EtGR (2) Et~GR WALKAROUND 
1 QC 2 TECH 1 MECH 1 ENGR 

1 QC 1 QC 
1 

IQC 
1 LV OC 

(6) S&A CONNECTION 
1 ENGR 
1 TECH 
1 MECH 
1 QC 
1 LV QC 
1 LV ENGR 

LV o 3 11 9 10 12 10 11 1.2 10 6 11 9 3 6 3 2356 7 4 4 1 13Fi3 3 8 4113 0 44 6 7 7 0 6 5 0 M A N L 0 A D I N G 

OVERALL 
MANLOADING 0 3 11 9 10 12 10 1112 10 6 11 9 7 10 7 6 7 9 10 11 0 10 

u 

+4 

7 
t4 

1012 1512 9 1110 7 12 8 5 
~4 +4 +4 +4+4 +4 

9 12 q 7 0 fi 5 0 



LV CDDT & CD~ VOL II APOLLO/SATURN 
LAUNCH OPERATIONS 

PAGE 12 
TEST NO. V-20 060~ VOL II 

DATE Jf'INUARY ~ 1971 *cDDT ONLY 
#CD ONLY 

REVISION 026 
VEHICLE AS-509 

s v 

I U 

S - I VB 

S - I I 

S - I C 

L S E 

LV COOT & CO AFTER T-9 HR HOLD 
T-9 T-8 T-7 T-6 T-5 T-4 T-3 T-2 T-1 T-0 

. 
TML TOWER CLEAR 8:20 

I ; 
TsTART LV PROP LOAD 

~ F END OF ~OLD . . . .. I ; : ! 

#CLOSEOUT CREW LEAVE PARK S ITE (3:25)_ T ~~~:~~.,~==~-==~~!~~-,-·--., : #FLI GHT CREW IN C.I\B IN (2:40) . I . ~ ~ : : EDS TEST (1:51 TO 1: 21) ,. 
: : : LV TM CK (1 : 0 5 TO 4 5 1 _,,. ~~~~~~ 

# SCHEDULE D 1 HR HOLD~ #C LOSEOLJT CREW START CLE~_ING (55 I J'f" : ~ : + #SC EDS PWR ON (44
1

) .... 

1 #SC EDS POWER 0~ (2:00) PABK S/A 9~(43l)l 
: #ARM LES (42 1) ... 

DRSCR TEST (4:35 TO 4 : 30).. LV DRSCR TES T (40 1 TO 35 1)11 

8:15 

; I : LV-PI'.JR TRANSFERPREPSC38 1 ) 1 
~ LV PROPIREPLENIS~ STABLE (!3 : 38).... ~V PWR TRA~S FER c 3 ~~ TO 2 7 1 )~ 
: • .. : RETRACTS/A 9 (5 1

) .... 
S-I VB DIRECTI ONAL VENT CKS 3:38)..- • ,11 ; I ~ I : FIRINGCOMM.ANDC3 17")..-

: : LV READY FOR CREW INGREss C3 : 25)--y • 1 : Tcr• 
• : l • _L ;; : ' ,;)1 

- lillrr... RESS ST 124M PHERE 
- ,.... THRU LIFTOFF 

LH~ 

(~: 15)- -. 

LOX FILL (8:05)···· . . 
: 

: (8:0l)~~GN2 BOTT LES TO 3200 PS I ~- POGO SUPPRESS I ON SYSTEM PRE~ARGE (25 1 )1 

., ..- TO GN2 CHANGEOVER ; ; : PA_RK S/ A 9 ( 4 3 1 )I : 
SMDPS 1 SW ~ODE TH RU. Llrlurrli~U T+3:4. : ; RETRACTS/A 9 (51)1 

9:00 VAL 1: 5 1v. L 
8:5 .FT04 ~ : I ; l : {:19IFT47 : 

8:SSIFT3S : :7 : 1 3-~T47 : 3:0j,ho:IIIL. 2 : :1 : 17IWATL 26·~--·VATS 
8 : 53IFT 20 : ·~• : :1:1 6IWAS~ 

1 
• :. 7:ou T47 • :so•vAFC! • 19 1.,5 5"IVAMC J 

8 : 5 1•FT 23 ~ 1 1:01 23 : 2:45IFT2D 1 : 131n 4 P 8 1IFTo 6 

c 0 r1 P u 1 E R 8 : 45IIFTQ 8 : 6:s1•KAF2 ! 2:42-Fno 1 : 12•d 23 16'
1
20 "1VAA 

8 : 39 .. FT43 : 6: 461·.,-···~~;~T~C~Sj..a: 2: 30-FT06 1:0 FT06 i 3 I 58"IKAF3 

• 
: 5:45 TC3 2:18.XADS 1 .. 02 li.GT 16 i2 125"IFT\2 8:30 FT0 3 : p 

8:: 20_, 37 ! ~:18IFT31 57 1IVATC ~ 3 1 06"INT60 

: 8:05.FT23 ! :s:
1 

71 .. .:
0
1
6-·c 5S

1

IFT06 : 
: 7: 5-FTlO: -'• 

4
: ;-;;-.l~:~r 52-

1
IFT49 : 

8: 59 KAP1!.J 7:45 .. FT05 ' -'1111\_VI--\K?_ 1'51·-··VAED ISOI.VAF( 
: 7:30.FT55 4: /3oi.••·•·····~TC1 : 44

1
.FT10 

: 7 : 2s-n4s ~ ~ -2DIFT31 l 38 1.YARS 
..._.--~~----~..._...._. __ :..._...._.~------~L·..._.--~l~ ____ ._ __ ..._.~ __ ..._._. ______ ~..._.--~ __ ..._._...._. __ ~3~~1 ~._6~---~i----~-----~··----~~3-1-1 3-50~"11--VA __ PX _.~---------------

p 1\ f) 

ACCESS 
PAD CLEAR ING PAD EVACUATED FOR CRYO LOADING CREW INGRESS 

EVACUATED FOR 
LAUNCH 



heroicrelics: No page 13. 



LV CDDT & CD, VOL II 
DATE DECEMBER 2, 1970 
REVISION 024 

-28 -27 -26 -25 -24 -23 -22 -21 -20 -19 -18 -17 -16 

r I I 
... LUT ELEVATOR RESERVED 

FOR IU BATTERY MOVE # 
I I ( 

,PREP IWS RECORDERS 

APOLLO/SATURN 
LAUNCH OPERATIONS 

LV CD SUPPORT REQUIREMENTS 
-15 -14 -13 -12 -11 -10 -9 - 8 

I I I I I 
REMOVE ML OIS UNITS (100'-0'), 

I I I I I 
OPEN PANEL 14A ML 200' LEVEL, 

I I I I 
OPEN CB IN ML ROOM 8A . 

-7 -6 -5 

PAGE G14 
TEST NO. V-20060, VOL II 
VEHICLE AS - 509 

-4 -3 -2 -1 ±o +1 +2 +3 

!Tv FO~ PROP~LLANTI DRAINI ....... 

I 
SECURE & VENT GH2 LI NE. 

I I I 
PAD SAFETY INSPECTION .... I PCMU DISCONNECT·-·-.. 

WEST MSS E~EVATOJ LOCKJ ...... 

I I I 1 
I I I 

OTV FOR PROPELLANT LOAD·-·-·-·-·-·-·-·--·-
1 I I I l 

S/ A 4 S- I I GHE SAMPLES. 

I I 
REMOVE PCMU ~, 
I I 

OPEN MSS PLATFORM 2 •• 

I I I 
START INITIAL S-IC EQUIPMENT REMOVAL, 

S-IVB LOX FILM CAMERAS ON, 

I I I 
S-I I LOX FILM CAMERAS ON . 

I I 
S-I C LOX FILM CAMERAS ON, 

I I I 
S-II LH2 FILM CAMERAS ON,r 

PREP FOR ESP TRANSFER •• 

RETUR! STAGJ MONIJOR SH1CKS~, 

I I I I I 
CB 10, 12 & 14, ROOM 2A, OPENED.,, 

I 
I I I 

S-IVB LH2 FILM CAMERAS ON~ 
I I 

,EMERGENCY BATTERY REMOVAL 
EC UIPMENT ON ML 140' LEVEL 

HAMMERHEAD CRANE LOCKED, 

I I I I 
6000 PSI GH2 SUPPLY ACTIVATION···· 

I I I 
OPEN MSS PLATFORM 5·-

1 I I I 
4160v LOX STORAGE AREA CB ON, 

I I I 
REMOVE S-IC SECURITY BARRIER~ 

I I MSi POWEi TRAN,FER, 
START FI NAL S-IC EQUIPMENT REMOVAL~~ 

I I I I 

IWS PUMP 2 TO OPERATING PRESSURE. 

I I I I 
IWS OVERRIDE S~-IITCH ON, 

I I I I 
EMERGENCY PHONE LOOP UPI 

SCHEDULED HOLD l ~ ...:::::: 

POST LAUNCH PAD SAFETY INSPECTION •• 

I I I I I 
REMOVE UNEXPENDED HDA CARTRIDGES~, 

1llo.. 
SCHEDULED HOLD ~ t ORA IN t 

~, SEGUR I NG t 

MSS PLATFORM OBSERVER BRIEFIN 

I I I I 
REMOVE PAD APRON OIS UNITS~ I MSi JACKIPIII 

MSS MOVE TO PARKSIT~-··-·-·-·-· 
I I I 

ESP TRANSPORTER MOV·-··· 
I I I 

MSS tT 85r MIN TUM• 

COUNTDOWN POST 
COUNT 



LV COOT & CD, VOL II 
DATE DECEMBER 2, 1970 
REVISION 024 

s c 

LV 

I U 

S - I VB 

S - I I 

S - I C 

L S E & 

SUPPORT 

G R 0 U rJ D 

c n r1 P u T E n 

PAD 
A C C E S S 

T-0 

APOLLO/SATURN 
LAUNCH OPERATIONS 

PAGE 15 
TEST NO. V- 20060 
VEHI CLE AS-509 

LV DRAIN OPERATIONS 

CDC NOT 
COUNT I ~~G 

S-II 
S- I I 

T+l T+ 2 

S-IVB LH 2 DRAIN 

S-IVB LOX I DRAIN .. 

-!VB LOX & LH2 TNJK PUR 

RECONNECT SEC URE 
PRIMARY DAMPER 

2 Tf'.NK VHIT 
I 

MAIN LINE CHILLDO\tJN 

PAD EVACUATED 

T+3 . T+4 T+5 

'

LH2 CONCENTRAT 
4% OR LESS 

'

Ui2 CONCENTRAT 
1+0

0 OR LESS 

SAFETY 
INSPECTION 

0 
<{ 
0.. 

z 
LU 
0.. 
0 
I!' 
Q_ 



L\ CDU T & r u , vOL 11 
5251 , 60 

r .t. ..; E 10 APO LLO/ SA TURN 
D A TE · LH: CEI" ..: t: j.( 2, 1 97 (' T£ ST NO. V•2 \JO OQ , Vt" L l l 
R EVISIO N Q ~ 4 V EH ICI. f A S- ~09 

COMP LtX 39 P A SY STEMI 
-- -- ---·--·----···•a• 
TO 8 ~ U T I~ I i ~ U f OR ADMIN ISTRATIVE PH ONE CALL ANN OUNC EME NTS, "l" 
COU~ T AN ~OU~ C EMt N y S, PAGIN G SPECifiC PERSON NEl JO AN OlS C~A NNEl, 
UPE HATI ONAL & EMER GENCY AN NO UNCEMENTS, AND FOR PAD ACC~SS 
ANNu ll NCEM ENTS , 

l N T~~C O MMU N l C ATl O N S I 

------------·--·-··-
TH E TeS T ANU C~~C KOU T O P F. RATt O ~AL COMMUNICATIONS ARE TO 8E uTILIZ ED 
AS AS SI GNED 0 ~ I ND I CATED IN TME PROCEDURE , TEST S UPt~V I SORY 
P~RS O NN E L MUS T ~E AVAI LABLE AT TH~ FOLLOWING STATIONS , 

ACTIVE MONITOR ··---- ----··· 
S- I C H: ST CUNLlU CTuR CTAC) C1TC 181 121 

S • I I TE: ST CONDU(;ToR ( Nq ) C2TC 171 121 

S .[V ,..; TEST COND UCT OR ( MD C) C4TC 161 121 

I U H:S T CQNOU CTOR ( l B M) CUTC 151 121 

L/ V Tt;ST CONJ UCT OR ( LVO ) CLTC 1.2 1 

':> I V H:S T SlJPi:RV 1SOR <DLO ) CVTS 111 

SYSH:MS S .H t:: l Y ( Bf.:ND IX > CPSS 141 121 

TE ST 5UPPO KT CON TRO LL ER CTSC 112 



5251,60 
P AGE 2 0 APOLLO/ SATURN LV COO T & CU , VOL 11 

OAT E lJ i:CEM~I:::R 2 , 1970 TEST NO.V•20060, VOL. 11 
RE VI SI ON Q 2 4 VEH IC LE AS•509 

LV E ~ERGENCY COMM UNICATIO NS 

----------------···--·----· 
: . ~ IHI: EVENT OF' A~ OI S F'AIL.URe, THE YELLO~ POINT TO POINT P~o~ONE 
Sy S-~ M wiL~ BE ~TILIZ ED rOR EMERGENCy COMM UNI CATIONS, T~E STATI ONS 
~ IST ~D ~ELO~ HAVE THE YELLO W PI-lONE S ON OR NEA R T~EIR CONSO~E AN D ARE 
TO dECOHE AC TlVI::: ON TH I S NETWORK PRIOR TO CRYOGENIC LOADING A 
COM MUNI CATION S CHECK WI LL BE PER;ORMEO BY CLTC WITH THE STATIO NS 
L. I STF;D , 

L. .J 0 : 
CLTC (LV TF. ST CONDUCTOR ) 
CLtS (LV EL~ C ENGINEER > 
C L ~S (~ V MEC h ENGI NEER) 
ClAR (LV Cl-llEf EN GI NEER) 
E LS ~ (LV Ct f 3o7 cO Qq) 

S. 1CI 
C1TC ( S•IC TEsT CO NDU CTOR ) 
Cl MS (S•IC MEAS , SYS, ) 
CHG D (HAZARD OU S GAS OET,) 
CtPE (S • IC PR OP & McCH) 
ClNE (S -IC I:::L EC NETS) 
C~CP (I ND , WATER cONTRO L) 
CPOC (PNEU , ui ST, SYS,) 
CSAC (SA CON TROL COOR , ) 
CHDA (HOLD DOWN ARM cON TR OL) 
CtCS ( ECS CONTROL ) 
CCR P ( RP •l CON TRO L.) 
CCLO (LO X cO NTR OL ) 
CCLH <LH2 cUNyROL) 
RPDC ( PRO P DC PWR NE TS) 

S .. I 1 I 
C2TC (S•ll TEST CONDU CTOR) 
C2EV ( 5-Il tVEN TS DlSP~AY) 
C2At <S-Il tNG l NES ) 
C2~C (5• 1 1 MYORAUL.lCS/EAS) 
C2SP (S •I l PRESSU RI ZAT IO N) 
C2PM (S • tl r' Ro P MON.> 
C2NP ( 5 .. 11 NETS) 
C2 I P (S• t I MEAS , ) 

SiiiVBI 

SeiUI 

C4TC (S•IVS TEST CONDUCTOR) 
C4 ES <S.1V8 ELECTRONI C SYS> 
C4PS (S.JVB PRQPUL. SYS) 
R4PS <PROP STRIP C~ARTS) 
R4SC <E~ECT STRIP C~ARTS) 

CUTC <J U TEST CONDUCTOR) 
CUNP <I U NETS & SW SE~,) 
CCAP (AUX, POWER) 
CLGK CGU!D, CRT KYBD) 
CUPC (STw124M PLATFORM) 
CUFS <FLIGHT CONTR O~ INTEG) 
CU IP ( IU JNSTR,) 
8GCC <GROUN D CO~P,) 

CV TS <TEST SUPERVISOR) 
SUP PORT & 

BCfM <LCC MEAS,> 
BCWC <FIREX CONTROL) 



LV CDDl & r.O , VOl II 
o•H OECE IO<Ii?~ :", 1 <17 1) 

'" 

AC C ~ CCf TESl CO fii DUCTO ~ 
ar.g~ E!FIIIO I l SUI>I>OIIT SVI' I;:II V I SOil 
SC~"' r &C ILl TY 101: 1$ UIIE >~ E NTS 
RCI<l II C&I LTV S UPPQIH S 11PEII VJS OR 
li! CSC V~ I'I! CL ~ SUI>PQII T CONTIIOLLI::II 
B('WC lo& Tf~ C fl 'I T IIO~ ! CCC -C O•· S O ~ ~ 5 1 
S riOS LCC U&T A DI S~' L &Y ST t fi OIII 
g OTS D• la Tl'lUS IO! SS!O>o ! 21>121 IVCII .'I&TIOI\j S~H o:' l' 
B~i-11 l< aZ& RDS -.Qodt Oil l .. r., I~<FOill< tTJDN SYSTE''S 
B~LT '- 1 GIOTli! IIIG WA ~N I fiiG 
9GCC GII OUNO C 0 "P U ' ~II COIOI>~F~ r I~ I'<G 110010 
Bl H I l. vO Tl< f NG I 10 1:~11 
aOSC 3U PI> OIIT CONT<IOLLP , OPE~<'AT!O~S l h S ::U F ;o l l\j fl,. Rl\j lP9l 
B'lTV :J TV SVSTE'" CF"TE P 
gPiol '; p,.QTQGR a P" v ! T E C~ 'i !C O L 011 1 
SIIFS Ill" I> IIO,J ~O Sl• fJON ~CC , IIF - DRSCS GNQ !:T All ON - 2P10A 
9f!S !'ISfll L• f!Ofll SUPI>C~IIT CO,.HI:JLLf ~ 
A f lOC 1" C I.! FC~OUT ~ O U! ~<'"'E N T, C0 "" 0~ "'00ULF • IIQQ"' 2"10 
8'"' I f1 F I ": TE~~ &C~ ~ OOULE - II ,. 21>10 
iP<I" TEST CO n iiO ! N&TOR- iiF 4 flo\ 
s ur" I ll TM cw ~c"O " ' E~! '! '",. E,..T 
!!1Pr S-IC ~tf' Sr SH,. S p. G! N E~II 
9 L T ~ T" CWI' C<O UT ~QIJI "'"E'~ T 
S? Rr S.l ! ~U.GE S•fe• • E'IG ! NEER 
~~~ r ~ l " CI'!EC ~O UT ~O U t~•E .'i T, S-!1 "·00i.ILE ~ ~00"1 2Pt n 
S • l ~ S- 1 VI;! ] •JS T~U>< f llj T If l ON E'I G l >oE'Eii 
B•H LCC ~r STAT ! ONS 
!Uf ·" S-I VB T>o ~ ... I:C ~ O U T EO\JJ PI'o Eioj • 
C& J P ~, J, "1 ~<E T • 
C&RE G"0 Ufll 0 '>!C T~o~ O as E'< G! Nf t:R 
CC! F' ~ UX Ill ! r, l 1> 0 ~ f<! CO~· SOL t: 
CCL"' L-2 C!HHQOL CO~ SO L E 
CCl(l l <1X C t· '<f ~ 'l L -: O ~ SOL O, 
CCI>,. NEho O<I ~ S ~O~ i:'R .. O~ !TOII 
CC~P 011>-1 C O .., T ~<' OL CO fiiS~LE 

Ct;T C T~ST SUPI'Qp T CO'J TCIOLL€11 ! SOP I 
C~CS Ec S CON !II OL CO ~ SCl E 
CfOil C:> T " ! ~~ .hRO • EO<; OP€ 11 AT OR 
CG !C ! "' STII• "' tN TaT ! 0 '-1 CI) NTIIOLU: R 
C'" CU »• IIII i .•.! (; C"• RIO I ~G U ~ IT CO 'JT MOL CONSOLE 
C'"D A 1-<l"lliJO Ow• &II"S CO•aii OL Pt .. EL 
C'"G O W&l &IIDO IIS GA S DE T~ C tl 0"1 S~STE'" • LCC 
C" G2 &i"OPT l'l"l>; WA7 GI S C\1 1;: I>A 'IEL CO NS O~E BE-11 
C!AII I, • . iiiGELL 
CLCO LVIl GRO HN[) Cl"l " F' U T~II SYS h~ fOjG I "'EEil 
CLCE l ~a C" I 1:' f!.G I NEI: ~ 
CLCP L VO C0 M" U1EII • UTO "I T] l"lN I'HQGR A M,.I .~G E NGR 
CLOE L\! T SV ST!i"S DEE ,..INfER 
CLEG LY O C"'IFf LV ELECTRIC AL G4C SYSTEII 
CL EI LvO ]ajffi>'IATIOI\j EQ UIP ELE C S VS ENG R 
CLEl L vO ~AU,.CI'! E OiJ I P ELEC SYST E~GR 
CLf P L~O CI ;>QCilLL l '<TS hl:C SYSf C:NGII 
CLES !:: LECTI> I CH Ga C: OPEI'IATIO,.S f.lljG JI\jEEII 
CLE U EL!: C ., l T~~S S VST O::NG "' I U 
C L E ~ l,.vO lH T~~ SY<;r ELEC SYST E'lGII 
CLE 1 HEr. 'It: T IO ~S S VS t ~NG~ S- ! C 
CLE2 ELEC ,.E T ·~ S S'rS T E'"G '< S- 1 I 
Ci.E 4 ~ L t:C 'IE T·~S <;YST ~NG II S- I ~tl 
Cl~"' Cll 1 "E Y ~O l~<'O ~ FLJG -. 1 Cf1~T~Ol 
r.L n L~O ~Li r. ~t C CJ ~a'll S VSTE>I ENGINEER 

GC LVO GUJ [lo fll c;E ~ C'"IIIITitOL SYSTEIO ENGII\jEE II 
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23 UOIIt MO N VIS UAL 08SEIIVEII It~ 37, UC17 OR UCh 
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I 
L . 

· ?~ J2' 1S" SPI!CIAL. TEST ~U"' DU~llltG COOT OlriL'I A ~_: 

~~~:-~-=~-~:~~~:~?=~=-~::::~=~=~~ I ·1'"' SJ • o• ORSCR i1111DICATIONS fJ H'F"EIIE~T F"('q COOT & J.~n Ct' _2 '" .]Z• 1 _.., S ~'Hl ll. r;sr "UN DU"I"" Ci CD O' Ol.ILY 1 o;"" 
"C 41Ul ONLY" AND "C ~ QNI. YII P.t.GES 1..: 1'-t JS PlfOCEDUI<E .t.AE: MfC! li J~<E D TO ·lS"' 50 ' O" OR SCA I'"D !Cio T!'l~S OJrre"ENT rnR CD'JT 1,~n CO .zw :11' 20• S P ~CIAL TEST ~ Uh OUiflatC COOT O~I.Y A ':,~~ 
Ac COM,.OCUE ft<IE: ro~L.OIIIJ N ti. DJF' 'EII E~ CF.S ~E TIIIH N CI1 DT 4 "10 CO l ·15w d• 0" IUI•GE AECO!.ifiGUAES TQ DRSC~ J'l.fO"'T C0f'IE PLUGS OV IIIING ,.< 

CD 0~1.". ..i!ltf 25' 'i O• SP ECIAl.. TES T 11\JN 0Ul!t.G COOT O"'LY A ;: 

· 10 

·10 

· 10 

·1 0 

·1 0 

·10 

IUC wUU 

PAD .. ccess 

PA D •CC ESS 

PA D . ccess 

4 " Ot D,. 

4w Qt 1!1,. 

Jw 30' D" 

3w 30 • O" 

3W 0' D,. 

Cloi 30 I It " 

CO OT/CO T4SKS SHOWN ON AI'PLI CU LE I!A RC ioldi TS ON LY 

IIAD J I.TJ ON AREA C;Jf.lTRQL ElriDS AT T- 8 oJQS OURJ "' G Cn!H BUT 
CO'IT!IIl liE S fO R CD, 

COI<OTql)L ARe. ~~~ OPENI NG T! ~ES OJ F"F'fCI E ~T AfT:P CCDT 
AND Ct:l , 

CO NDJT!OII! S ro&~ ctECOtrrl'l GUA AT IO>J 'PPL !CAfiLE YO OiltY COr. T 
OlrriL Y , 

BATTEIII£5 o"I IJ VE D DUJI!,.G CO OSL Y 

!JATTE~Y REI'tOYAI. liOIJ\.D O~L. '!' OCC UII D UIIf t~G CD 

CHE lo!OIST 00\..LY a BAT TS lli!STA~I.E D DUilt!NG C(J 

JU)'IPER fN ST• I. l.ED rOR CO DT 

Q•Bli.L I'ORT 0 1.UGS IIEMO VEO OUR!NG CD 

BATTE RIES JNSTAI.L.eQ OUitiNG CC ONLY 

·10 2 1o! 30• 0,. !UflEJfY SY,.lSS I ~SHLL £0 ro• Ct! OY 

.. 10 2W 10 t 0" C~E ODLl Y Rli:I'IOVEO DURING CO 

· iD 2w 0 1 0" S&TTERJ!S INSH.t..LED DU~ S NO CO 01.11.'1' 

.. t-a 2w O• 0,. Cloo!E OD&,.LY "E I'I OVE D DU RING CD 

.. 10 1iol Ot 0" BATTERIE S !lrriSYAL L. ED DUR I NG CD ONLY 

•1 0 1W Ot 0" CHf HOlST REIOfO VIiO DUAIH' CO 

·H.W 40 • 0 11 UTTER!!$ CONN~CfED OiJ~ lNR CD OfL, V 

·.21\tt~ 40 ° .0" OAT I &J H r'Lf POWER USED DURING CDOT 

·'24w 35 ' Q" 

•2'W J0 I Qll 

... J 4W 0 1 O" 

CWE HOIST REMO VE D DURI JWI CO 

ilff&•ttC CONQr:1"!D CVftUllll CD O~'t' 
- -·-- - -·-- --~--. UTT!"III QONliiiCfiD OUitftlft CD DNLT 

•23 "1 HI• &• sUfi1ti U OONJiiC'10 Duilh' Ct. Otil.¥' 

·~3w O• 0" 5!•!.2 •~ PU~AE LI 'IFi A~!.l • L~NU" ewEel( 'H!..'f! R~M't'ID 
DURING Cl) 

~i 2 ~ 30• 0 11 ST•124 M PUfi GE I.I~E AN D •Lf -.U" CWECM' Y AI.\1~ ltE"O VI!D 
DUlliNG CO 

· 2 2W Dr ::1,. Sf•U4M PUiltQE SUPPLY UL.\1& CL OSID OUHtliiO COOf 

.. 21W 40 1 0 01 &ATffR'I' 4CCESS Pi.ATroRrd J:1~0U1R&D 'OR Ct 

-21 w 15 ' 0 01 5!1'4 1.. .\I.; "'C)ol ON ~UI'JNG CCtlT 

·21 w 15' 0" fG ~ BUT BL EED Q.lo fOI~ CO 

-C1~ !S 1 !! " S I" H T PD•fR EN4PL.ED roR COO T 

·2 1iot t5 • O" SIM VU "1Ct4 POWE~ 0~ D\J R!NG C:DDT 

· 2 1 " 1 4• 30 " 51"' LAUNC M II'OWiR OH DUIIiiHii COOT 

~ Ztiot 14t 30• IG~ D4T T SUED orr J:'OA CD 

· 211-4 12• 0 " AATTE!H ACCES!i •L..t'!'rM~o~S Ri:MOVED DURiliCi r.D 

·t'O• t5 • 0" 5T•U4M !IYSH~ PURGH OURf !tt:i CDDT 

• 19w 0• 0" B• TTi:IU SUBST!TUTE lt:"J'l'ES "lOT USI:O ou:nlrrfG CO 

•1 h Ot a • BATTERY SU8 5T!HiTE ~·ES L'SEO Oli~ J!IIG CDr.Y 

·19 o.~ Qt 0" F" L.!GWT CODE I'L. UG tN STl L.L ED f:!UFII\If\ CD ONL'f 

- Uw 0 1 0 ,. AUt COOL l Nf L I 'IJES IIE !o! OV€0 !'JUQI'o/Q CD 

-18w 0• C" lH2 VENT VA l.'f' E Coi!= CI(OU' Ouq i NG o':QOT 

·1 8~o (!t 0" CPtl'S TOR CUED OU~f'"G CO O!wV 

•15" 45• 0" DH 6 \)tSCilETI-5 \J N.,tS'I:tO DUf.!I ._.G COOT •2 .. 2~' 0" S~ECIAI. TEST AUt. OUIIJ .. G COOT Olrfi.Y A ..,._ 

-14., 30• O" 1.~i! IIPE ~ T VAi lVF C;< ¥Q TeST lfU~ rtU" J"~"i COil' Olrf L "' -2w 20' O• PAnP SVS 130 TTL E OECH T'EST DUQJirriG CnDT 

·14w D• 0" ST •1 24 ~ S YSTE<~ PURGHI ou•t ,:; C' O~T • 2• 20 ' O• SPECI~ TEST R\.N C::UING COOT CN...Y 

·11~ 25• 0" LNl VE"'T VAL'II E c;;v o TE ST "V "' OVIII"''i CDOJ OlrfLY • 2• I • O• !~fCI& l TiSf AUff OUit!loiG CDrH ONLY 

•10w O• 0" LW2 YE ~ T VALVE CIH'O TES T AU/14 DUA I ~G COOT 01o1L1' •2 w 0 ' 0" SC E:DS POWi lf T UII~EC Off DUA J-.: G CO 

• h lo!OlDI~c OH•LUT C&8LE: U'iiiii~JE S 1£~~t0Y I ;I ou• l ~rtG CD •h '1 ' 0 11 liiRQGJt&,. VZU l"'i EDS TEST RU-.: DUII IJr"i'J CO 

.. , .. NCH .. Dl~C II ElD Y r OJI lGJiiiJTI~ "' l" O! CAT ! :'I"S JUI I ••ii cnt~• ·l ~ 35• O• PR OP Sv~ BOTTLE DE CU TEST iiU"t OURp~ G COPT 

•h MDLO !IrriG 

-ew IJ9 • 0" 

-ew '9' a• 

•IN 20' tl 11 

.. 7., JO• 0" 

.,w ''' O"' 

LM2 VE"4T VAl VE COYQ TF S t II C,. OU•f loiQ COOT O"L Y 

SC' EOS !lOWEll fVQ,IoojED 0'11 DUR !"'{i COOT 

LM2 VENT VA LVE I " ST VEillfiC U I0 1• Ouiii,.C CDrrr 

BArT HEATER SKJT Off Ol.Rff't; COOT 

S•IYB AilS PPUSURJlED D'.IAJ,~oojG CO 

S_.ECJAL T!! T 'I'UN DV•flrriG COOT O~Lf 

•IJ • D• 011 SPECU '- fUT '1\J,., DU•JNG C,DT O ~ L. V 

·~W &l)t O" I)A 5CS ~'I.IGWT COOE 'I.UCl5 llolt'h'-L.U OUif t .. G CO 

· ~w 40 1 o• DRSCS TES T C:ODi ltLUOI l .. IUI.LID OUIIPIIG COOT 

• 4 w l!t 0" SliiECfAL fiST iltUH DU•t .. G COD' O .. L't' 

•4 w O• 0 11 .ME fN,U&CCUNULAfOR T&IT Du• t~G CO 

•h 491 0 " S'&CIA \. TfST iltUN DU"l""O COOT ON LY 

• )w 46 t 0" S'EC J AL. TJIT AUJf DUitJ NC CD Of DJfl. Y 

•h "' ' o• lol! fNJ!ICCUMI.II.AfO it l!" DuklNQ C:D 

•Jw 401 0" 5PeCJl\. fE$f lt \JN DUIIIJ Nc; COCT O'fLY 

•h 4C• O• 1•11 ~OJ WI ~OlliOOWN flU •u• OUiti NQ CDDT 

, ~ ·- ·--· .. :~w·-.;;-·-o~ t'ICt~iiiT -,. uN· -ouRJ~Ic"if -oNL, .. - - . - ··- -
·3~ 30... C• !'ECtaL fElT IIUN DUIIIJNQ CGD' Oloii.Y 

.. 3;. 30' O• PltQP !Y1 BQ l'TI.E DEC•¥' Tf'ST qUN OUAP•G CO 

.;sw 20 ' 0,. Sif ! TC MES '01fTJ O-.ED TO COUJriT CO .. rt; DUA f"' O t:O 

• J0o1 2Ct 0" EAS MANUA L. fHi 'IIUL COJtUOL iiTUI.I!wED rOR eO 

•lw 2D t 0,. !• JY & WI SU,,L.¥' ~EISUR'£ O~CIIUIEO ei#RING CnDT 

• Jw 20 • O• S•tC lol£ i DTrL! lli1ES$1JAE TUT QU\ DURING CDO"' 

• J w 19 ' D,. SPECt6L TEST RUN DU.llvG COOT CH'fl,.'l 

•3., 18' 0" SPfCJiL. Te St 11Ut4 OU AJNG COOT ~'IL l' 

•3w 13' 0" SPE C1ll. TEST IIU~ DU ll !,._('; eDDT 0fi!L1' 

•3 ~ 8• ""' SPECIAL TUf 'IUN DUitJNO Ctl t:IT 0"1'- Y 

•l1o1 8• SO" S'ECJ.&t.. TE!T ltUN t'U iil fNQ CDO T O~L Y 

.OJw 8 1 7" SII ECUl. TES T ltU,.. DVRI~G COO T ONL f 

~ J w 8• Q• SPECI AL. TEST qu ~ OUA('• G CODf O~~y 

.. Jw 5 • 9" S'€CI4t.. TEST ltUIIo DU RING COD" Q .~L.T 

•3w ,. ""' SP ECUI. TEST ltUt.. DUlli NG CMT ONt.,.Y 

• lw 2' 20 " SPE:C J•L TEST AU"- DI.I IITNG CDO f ONL,Y 

"'2w ,,, 0" 5'EC JAL TE. ST RUN DU P !'IG COO T C'IIL Y 

-2 .. 5 0 ' 0" SPECI Al. TE ST QUI• OU"'I~G CnQT 0:.'-! L.Y 

· 2~ 45• (!" PR OP SY S 80"TL. E JEC•y 'l'FST 'IU\ nuq!\•G CO 

•2 ~o 38• i" 5Pf.CIAL TFSl ~U~I DUUJ'-1'; CI"Qf 1hLY 

.. 2..- J~• 30" SP':CI ' L lEST .RUN DUR t lriU COilT O~ll' 

•1• 27 " 

- tw 21• 

... .. 21' 

•1W 191 

•h 19' 

-tw o• 

D,. CCS 9LOCIC ~liEA~tSED DUOI J~G CD QIIILY 

0,. ftiS PthiEA orr • CS~~t liEU¥' ,OIIt ll• U I.L C4L AND CC!I 
hAILED liURJN; CD 

0" JU CQ .. MAND S'f't; Tilll ENAB\.ED OIJQING C:O CT 

0"' CCS 8L0Cl iXiRCt!ED DURING eD 

0" I U SW I TC!o4 AC T I Qhl II !If PUC! 0 , 111ST C) DUR pt~Q COOT 

O• ME SUIIPI.Y P AE$ 5 \J~E INCIIUSEO OU 'fl~~tQ COOT 

•1111 0 1 0 00 MfLIU~ot SU"PL¥' OPE "' i:D DURI ~WG CD 

.,..,, 0" DI GITAL ,A l ~rt'JA POWER ON OU'tiN!; CO OT 

•44' O• SC EDS IIQWE• II ON DUlliNG CD 

•tO' 0• o•sCS fiST C:OUE PLUI:;$ INSTALLED OURt~G eOD' 

... Ot 0• DJSCS rLll lt T CODE lii1.UOS lNSTAI.L.ED DUR1~G CD ONLY 

•II• 8• Sl ot LIUNCW ON roR CDDT 

•ll ' 0" llfll 'L T ~OWER 5WITCiol ENA I LED roR COO T 

•SO• O• SJH I.AUNCN P0WIIt Q~ ,OR CDDT 

·••• ao• sue ~o.~ou..cw 'o11• "" roe c:DD ' -- -- ---· - .. -- - -·-
....,. II• S/A t UM!D roa lltfUACUON DU•J-..1 CO 

•4' SO• I CDil I " SC tiURIIiiiG CO 

•J• 40 01 Q'TIO-. 2 oiOLD 'LlN~£1) OuRp~G COOT 

.Jt 20,. O'TJ O .. 2 WOlD .... I.•II""LI U'-'"1"11 VVIII 

• O• lt• S/A 1 II!TAAC TED DURING CD 

~J1 · 2•_T~ 4>2M .J&,. DIF'FE•e wT TCS AJtD PLUS TJMES rOA CD AND COO T 

~"' _., 
~CI 

N'P Cl 

~C2 -· -· 

s-11 SfECIAI.. ~TMT TN«. TEST DUUN; ax>T ttl-'( 

S-tYB SPECIAL START Till« TEST [UUNG COOT CN..Y 

S-11 LJi2 VENT VAJ..VE TEST RLN DlJI:ING COOT DfiiAJN CN.Y 

SIC EOS POoo'ER n.A£0 OFF CUUJ'I«'> CO SCRUe 

s-11 lH2 YENT VAL\E: ruT ~ OURttG CDT a:tAIN D'I..Y 

.of'PLICABL£ TO COOT CN..Y 

JPPI..ICABU: TO (I) <H..Y 

~ ; ~ 
• 16w J5 1 0,. S/i 1 SAfE l fi/ GLE SW! TCiol 'CTIVHFO C!JP. !'•(; COOT 

~16!.! 30 1 O" SU~LJMlTO~ VENT CO'fERS ~E ~ot 0VE~ DU il t'riG C!! 

·16"1 5 • 0" S/l 2 S H' E • NGI.E S W J'!'C~ ACT IV..TE D OUA11rr1C Ctii'T 

·2'< J' ' C• SPi:CIAL r!::S t uuro. OUiJ!~ii Cf'IOT 0 \i LY 

• 214 J2 1 20" St> ~:; :: ll l. iE ST qUN DU~ P.IG CI'IOT 0\ll Y 

· 2.., J 2' 19" SP f:C JlL. Tf. ST PUN DUR I ~G CnOt ONLY 

al: .. 
i ~ 

~1 6~ D • 0" 

·1 ~>.o o• o .. 
S• ll l.~ot2 YE'-IT 'O!..V( CRYO TEST ;jut>f {)IJ R!NG CODT OIIIL'f' 

OH 6 LI !SCAETE;S ~ A S~< E D O U ~ IIIIG COOT 

... Cw 3 2• i8" SPf;C I•l fF.S T R U~I D ~oti:I JN G COOT ON LY 

______ ____j ... ··-"·". ·~- '" ...... ... . , .• 

~ 
~< 

~;~ 



LV CDDT & CD , VOL I I APOLLO/ SATURN 
OATE: DECEMqER 2. 1970 
REVIS ION Q 2 4 

LV PROP~LLANT LOADING SCHEDULEI 

LO ADING SEQUENCE 
--- -- ------------
ST A~ T REP LENISH LINE 
CH li.. LD OioiN 

START S• IVR LOX 

START MAIN LINE CHILLOO~N 

STA RT S·t I LOX 

START s•II L ~~2 
PRECONDITIONI NG 

START S•IC LOX 

LOX ALL STAGE REPLENISH 

START S·II LH2 

100" S-1 I LH2 

START S-IVB Lf-12 

100" S-IVB L112 

TIM E 

1' •8115 

T•BI05 

T• 8101 

T•6 154 

T•5 129 

5 251.6 0 
P AG E JO 

TESTN <Y.- 2 00 60. VOL II 
VEH ICL€ AS-509 

REQ UJR En MSS 
ntSTANCE FRO~ LV 

----------------
850 FT. 

850 F"T , 

850 FT . 

85 0 F T , 

850 Fr, 

850 FT, 

3600 F'T, 

360 0 FT. 

4600 F'T, 

~600 FT. 

4800 FT. 



LV COOT & co, VO L II 
DAT E DECEMBER 2, 1970 

PAG[ G165 

APOLLO/ SATURN LAUNCH OPERATIONS 
Vni0.&60, VOL II 

~EVIS ION 

I 
1 

8 ~R S 
r 20' o"l I I 

I . 

0 24 VEHICLE 

COMM. 1 COMMAND RESPONSE 
CH. SEQUENCE STA . STA,. DESCRIPTION 

121 2 

181 3 
I 

••• 

ALL ••• NO TE 10 MI NUTE S AF TER ~OX FILL 
COM MAND, S• lVB SLOW FILL WILL STAR T 
AUTOMATlCA~LY 

CL.GK REQ UEST & EXECUTE PT37 <PR EPARE TO 
LAUNC~ TE ST - REPEATABLE SIM FLI GMT 
OP l iON> 

ClTC CE CS ViRI FY ECS GN2 F~OW FOR 1 MOUR 

18 1 I 4 

I 181 5 

Ci TC C1 NP MEA TER POWER - ON 

C1TC C1EH HEA TER POWER TO ENABLE 

5 - l 1C1EH • • • NOTE HEATERS CYCLING 

5· 2 C1DE ••• NOTe DEE 20 33 ON <S-IC READY FOR LO 

18 1 6 

181 7 

171 8 

171 9 

1 0 

17 1 11 
I 

I 

I 
I 

181 I 12 

LOADING) 

IC1TC CWCP VER IFY IWS MANUA~ ARM I NG BUS - ON 

C1TC C1PC PRESSURIZE S-iC GN2 CONTRO L & PURGE 
BOTTLES TO 3200 PSI PER V-2 4327, 
REPORT WHEN C~PLETE. 

C2 TC C2 NP MEA TSR POWER AND BATTERY HEATERS ON 

C2NP C2 NK C:DDT ONLY 

C2 NP CDDT ONLY 

C2TC C2rC M A~UALLY CYC LE I ND IVIDUAL AUX HYDRA ULIC 
PUM PS 0 ~ AN D OFF TO MAIN TAIN SYSTE~ OIL 
TEMP WITHI N 0 TO 65 OE G F ENV ELOPE PER 
V•30029 <M020> TASK 36, COORDINATE ALL 
SWITCH ACTIO NS WITH C2TC AND CU FS PRIOR 
TO EXECUTION I 

CtTC CPRK RECALL BE0 2 AT A 10 SECO ND SCAN RATE AN 
ALL STAGES OPTIO N, 

AS·,09 

REMA RKS 

• •• 

• 

• 



Lv COJT & CO , VOL Il 
OAT(: JANUAAY 20J 1971 
REV ISION 027 

APOLLO/ SATURN LAUNCH OPERATIONS 
166 

tJf.$[~6 0 , VOl.. I I 

TIME 

ts 1"4 RS 
1 b 1 0 " 

f< iol i"'(S 

l :.> ' u" 

• b Hk:) 
l (.. ' 0 " 

COMM. l cOMMANO I RESPONSE 
CH. SEQUENCE STA . STA. 

17 1 1 

2 

121 1 

1- l 

121 2 

121 3 

I 
lczrc 
I 
l 
I 
l 

!cl.. TC 

I 
r 

I 
I 

I 

c;rc 

CI.GK 

'Cl TC 
I 

CL.TC 

CL.TC 

V EHIC LI!: 4S•!J09 

DESCR IPTION 

START TURBOP UMP PU RGE PER V•3 0029 ( M0 20) 
TASI< 41, 

REMARKS 

DELETED N-219-1 3{ 

YOU MA VE CLEARA NCE TO START CRO SS 
COUN TRY LI NE CHlLL DOWN , 

NO TE ----
FR O~ NO~ T~R U T +0 T~E 

FOLL OW I NG STATI ONS REQUIRE 
ACCE SS TO T~E NOTE D TV 
CA MERA S 

CSA4 - CAMERAS 15, 16, 36 
CsA5 • CAM ERAS 15, 20, 21, 

36 
CSA6 /7 • CAMERAS 2Q, 21, 

22, 24, 36 

L.OX ~ILL COMMAND HAS Bee N QIVE N 
(A UTO MATIC PROPELLA NT ~OAOJ NG INITIATED) 

F'TJ7 CO MPLETE, RePeATABLE SI M F'LI GMT IS 
I N P~OCEss, 

261 4 CLJ-14 • BOSC REQUEST PRESENT GH2 BATTERY PRESSURE TCPI 

171 1 C~T C C2P V START COM MON B U L.~ ~ EAD EVAC UATI ON 

1• 1 C2PV ••• NOTe 1; T~E COM MON BUL.K~EA O VACUUM 
OE~INEO BY THE L.M R CAN NOT BE 
ATTAI NED BY T.t ~R, USE THE J· RI NG 
EVACUAfiON CYCLE VALVES AS 
~ECcSSARY TO MAI NTAI N THE PURGE ANO 
VACUUM CIRCUITS OPSRATIO N 

I 



LV CDDT & CD, VOL II 
DATE : JANUARY 20. 1971 
REVISIO N Q 2 7 

TIME 
COMM. 

CH. SEQUENCE I co~~:.No 

8 HRS 
10' O" 

171 2 caRp 

171 3 caTc 

3•1 

17 1 4 C2TC 

171 5 c.:r c 

171 6 Oii!TC 

I 
I 

171 7 IC2T C 

171 

I 
8 C2TC 

I 

I I 
I I 

APOLLO/ SATURN LAUNCH OPERATIONS 

~il~tOV 166-1 
lj£~cfW60 1 \()L Il 

VEHICLE AS-509 
RESPONSE 

STA. DESCRIPT ION REMARKS 

C2TC ACCUMUL.TOR Pl LL SYSTEM PYR~E COM~LETEC, N-219-13 

C2R' L~2 PREVAL VES TO CLOSE TMEN I NMISIT , 
VERirY LM2 PREVALVEs CLOsED • ON 

C2RP ••••~•••••CAUT ION••••••••~• 
• • 
• MONIToR LH fEED DU CT • • PRESS (0092•201/205) • 
• DURJ NG PROPELLANT TA NK • 
• C~lLLOOWN~ If PR6SSVRE * 
• exceeos 3 PS I AI • • • 
• 1, P~ACE RECI RC RESE T • 
• TO RESET T~EN • 
• iNHIBIT • 
• • • 2, ALL PREVA LVES I,. OX • 
• RETURN VAL VES TO • 
* OPEN • 
• • 
• 3 • REPE.T SEQ 3, 6~& 7 • 
• • ••••••••••••••••••••••••••• 

C2R P LH2 PUMP AND RETURN LINE VALVeS TO CLOSE 
VE RI'Y RET~RN LINE VALVES OPE N • OfF 

C2RP LOX OVERRIDE TO OPEN, 

C2RP ALL PREVALVES LOX RE TURN VALV6 S TO CLOSe 
VERifY LOX PREVA LVES CLOSED • ON , 
V6R1FY LOX RETURN LINE VALVES OPE N 
REMAINS ON, 

C2RP ACCUMULA TOR BLEE D VALVE TO CL OSE THEN 
INHIBIT 

C2RP START LOX HE INJECT ION PURGE PER V-30029 (M020), 
TASK 39. 

I 



~v co ur a co , vo ~ II 
DATE : JANUARY 11 , 1971 APOLLO/ SATURN LAUNCH OPERATIONS 

167 
v£fo'if6 0, VOL. 1 I 

REV IS ION 026 

TIME 

~ o HRS 

1 ' u" 

- 8 HRS 
O' O" 

1- 7 HRS 
55' 0" 

12 1 

121 

1 ~1 

121 

121 

12 1 

121 

17 1 

121 

181 

111 

151 

12 1 

121 

111 

1 

2 

3 

6 

7 

8 

1 

1 

2 

3 

1 

2 

3 

V E HICLE 45,_, 09 

DESCRIPTION 

C~G~ C ~TC REPEATABLE Sl M ~L.lGMT COMPLETE 

• •• CL.GK REQUEST & EXECUTE ~T23 (~V D C SECTOR S u~ 

CL.TC EC OP 

C~TC ETHS 

C(.TC CLTC 

CHECK) 

ST OP REAL TIME RED UCTION PROGRAM 

TM RECORDER S Off' 

STAR TlNG S~iVB SL OW FlL~ (F AST F'lL.L ~ lLL. 
NO T STA AT UN TIL CLEARA NCE ~EC E tV EC) , 

CV TS Cl,.TC PAD CI..EARl G OPERATIO NS HA VE BEE~ 
COMPLETED, CL.EA R TO sTART s•l VB LOX 
F'AS T f'JI..L 

C~Tc 1C1TC PAO IS CI..EAR rOR S- iVB I.. OX FAST Fli..L 

C~AE 'C2TC START TANK PURGE 1 S COMPL.ETE 

ClTC Cl,.TC STARTz~G LOX MAt NI.. tNE CHILL.CO~~ AT S•sVb 

'"· 
C1TC C1NE START S-IC LCC ESE CLOSEOUT PER V-21035. 

REPORT WHEN COJif>LETE . 

REMARKS 

••• 

TCPl 

,CLTC CVTS 

I 
ALERT M:iTC THAT THE PRN M:>DULATION OF CSM S-BftN[ TCP I 
UP-LINK WILL BE DISABLED FOR CCS CHECKS IN 5 
MINUTES FOR APPROX . 20 MINUTES. 

CUTC BGCC VERIFY /M:>Ll'JT VLA OAT A LOAD TAPE ON IODC 1- 3 . FT05 
REPORT WHEN COMPLETE. 

CL. GK CLTC f'T23 CO MPL. ETE 

••• CI.,GK REQU EST & EXE CUTE FT1 0 (LA DDER OUTPUT ••• 
TEsT FUL.I.. RA NGE OPTION), 

CI..TC CVTS VeRirY CI..EARA NCE FOR t U CCS RF SYSTE Mt TCPI 

I 



~ V COOT & CO , V O~ 11 
OA H: JAN~RY 6 , 1971 
REV ISION 025 

APOLLO/ SATURN LAUNCH OPERATIONS 

PAG! 1.6! 
v!if~60t VOl. 11 

VEHICL!: A8 .. ,09 

TIME REMARKS 
COMM. 

CH. 
SEQUENCE COMMAND RESPONS E 

STA. STA. DESCRIPT ION 

• 7 HHS 
~!;)I Q If 

11 1 

121 

121 

121 

121 

121 

12 1 

111 

121 
111 

17 1 

171 

121 

121 

6 

7 

8 

9 

10 

11 

12 
13 

1 

2 

I 

C~TC CV TS Re~UEST GMl~ VERl,Y CCS CARRIER IS OFf, 

C~TC VU Rf E N AB~E ~OCA~ CCS CARRIER & VER IFY, 

C~TC CU IP CCS TRA NSPONDER PO WER•ON, 

C~TC VU R~ VERIFY CCS IN ~OCK• 

C~TC CU NP VERl'Y SWITCH SEI. ECTOR l~MlBIT OFf 

C~TC CUSW ISS UE t U OCTAl., 00? COMN I XMT) 

C~ T C CUIP CO MM AND DECODER PO WER•ON, 

C ~TC CVTS ~OCA ~ CCS CARRIER lS ON, CCS 
TRANSPO ND ER AND COMMAND DECODER ARE 0~, 
CI U COMMAND SYSTEM IS 01 SA81.E 0) 

CL.TC 
CLTC 

VURf STA RT CCS RF CHECK S PER ~-a 8 0 69, 
CVfS REQUEST GMIL DISABLE CSM S- f3P.l\ID UP-LINK PRN 

MODULATIOt-..J, AND VERIFY. (FOR APPROX 20 MIN) 

C~PM C2TC 

C ~ TC C2AE 
C2EC 
C2RP 

S•Jl I.OX TANK CMII.I.DOWN I N PROG RESS 

START TMRUST CHAMBER J ACKET PURGE PER 
V ~30 0 29 CM0 20) TASK ~2 AND SEC URE I.OX 
DOME, GG, HE INJ AND TURBO PU MP PURGES, 

2• 1 C2 PU 

1 

2 

R2 SC *** NOTE MEASUREMENTS GQ06 •2 01 THRO UGH 
205 W I~ ~ BE ACTIVE DURING SECUR I NG 
OF ~OX DOME AND GG l NJ ECTO R ~URGES 

C~GK CI.,TC rT10 C OMP~ETE, 

••• CI.,GK RE QUE ST & EX6CUTE rT05 CV.I.A DATA I.,OAD) 

TCPl 

TCPI 

TCPI 

• •• 



~ V COOT & CO, V O~ II 
o A TE · uEcE MB E:R 2, 1970 

5251,60 
PAGE 1 6 9 

APOLLO/ SATURN LAUNCH OPERATIONS yf;f~60, VOl. It 
REV ISION Q 2 4 VEHICLE A8•509 

TIM!: 

• 7 HHS 
Jr;t 0 " 

COMM. COMMAND RESPONSE 
CH. SEQUENCE STA. STA. DESCRIPT ION 

171 

171 

121 

188 

111 

171 

1 

1 

2 

3 

CtTC 02TC STA RT I NG S•il ~OX ~OAOING, A~~ SUPPORT 
PERsONNEL sWITCH TO CH 13J, 

C2AE C2TC S•Il ENGINE PURGES C0MPLET60 

c;rc 

CL. TC 

CLTC S~iVB LOX LOADING TO 99X IS COM PLE TED, 
STARTING S·I l ~OX ~OAOINGl MAV E A~L 
PERSO NNEL ReQUIRED f OR s. l LM2 
PRECONOlTlO NING REPORT ;OR COMM CHECK S 
ON CH 14i5, 

AL~ ALL PERSO NNEL REQUIRED ; OR S• II ~ ~ 2 
PRECO NO ITlO Nl NG REPORT ; oR COMM CHECK ON 
CH 143 , 

CLTC CVTS STA RTING S•il LOX LOADI NG, 

C2TC C2PU REPORT WH EN LOX DE PLETIO N Se NSORS ARE 
COV ERED, (L OX 1/ 2~ TO 1 ~ MASS) 

4• 1 C2 PU ••• NOTE SENSORS REGISTe R INTERM ITTE NT 

171 

171 

171 

1 61 

5 

6 

7 

8 

121 1 
I 

WET/DRY SIGNA~S DURIN G I NITIAL 
LOADING PHASE , 

C2PU C2T C ALL LOX DEPLE,ION SENSORS ARE WE T 

C2TC C2RP VERlrY ENGI NE PURGES ARE COM PLETE, AI.~ 
PREVAL.VES LOX RET UR N ~I NE VALVEs TO 
OPE N, VERirY ~OX PREVALVES OPEN • ON , 

C2TC C2 RP LOX OVE RRIDE TO CLOSE, 

C1TC C4PS STA RT LOX CHILLDO WN PUM P CHECKS AND L. OX 
VENT CHECKS PER V-aS014, 

CL GK C ~TC rT o5 COMPLETE <GIVE DATE O' VLA DATA 
L040ED)t 

REMARKS 

TCPI 



LV COOT & co , VOL II 
OATE : JANUARY 6~ 1971 

025 REVISION 
APOLLO/ SATURN LAUNCH OPERATIONS 

F'AGf G170 
'td-G660, VOL II 

VEHICLE AS-509 

I T l"r I COMM. l COMMAND I RESPONS E oe•'"'IPTuu... - ....... KS 
"'" CH. SEQ UENC E STA. STA. ~,. ""'" ,.,._ 

~ I-"- )~ ................. , ~ ~ ~ ~ ~ ~ ~ 
I 

~ 7 HRS I 

135 1 0"1 

... '7 HRS 
3 0 1 0 " 

12 1 

121 
121 
111 

! 12 1 

12 1 
' ! 121 
' 
1 121 

1 111 
I 
I 12 1 
' ' 
1 161 

1 

! 161 

1 161 

2 

3 
4 
5 

1 

2 

3 

4 

5 

6 

7 

8 

9 

161 10 
I 

: 161 
' 

I 161 

I 

I 

I 11 

t 12 
I 

CLTC ET MS 

CLTC 
CLTC 
CLTC 

BT MC TM RE CORDERS ON 

EC OP 
VURF 
CVTS 

STARr REAL TIME REDUCT ION PR OGR AM 
VERIFY REftDY FOR CSM UP-LINK PRN MODULATION. 
REQUEST GMI L BRING UP PRN t-ODULATION ON CSM 
S-B.Al\10 UP-LINK. 

CL TC RLDE GIVE CDC/GMT TIM E CORRE LATION ON EV ERY 
HALF HOUR UNT l~ T-O AND UPON ENT ERING 
AN D TERMINATION OF HOLDS, 

••• CLGK REQUEST & EXECUTE ~T55 <LVDA TM TEST) 

CLTC VURF V ERI ~Y READY TO SUPPORT FT 45, 

CLTC CU SW ISS UE IU OCTAL 026 CC MD SYS ENABLE) 

CLTC CVTS IU COMM AND SYSTE M IS ENABLED 

CLT C CUCS VERifY ACS lN COMP/C OMP MODE, 

C4TC C4PS PROCEED WITH AMBIE NT SPHERE 
PRESSURIZATION 

C4P~ C4 SP CLOSE COLD HE SUPP~Y 

C4PS C4 HC INCREA SE HE SUPP~Y PRESSURE TO 3100 
•I· 10 0 PSlA, 

C4HC *** NOTE PRESSURE TO BE MA INTAINE D FOR 1 
HOUA MINIMUM 

C4P~ R4 PS REPORT WH EN AMBIE NT SPHERE S ARE 
STABILI ZED 

C4PS C4AL OPEN 30 00 PS I SUPP~Y 

C4PS R4P S MONI TOR APS SYSTEMS FOR STA BILIZA TI ON 

CFT55 

CFT55 

TCPI 

••• 
CF'T~5 

(F'T45 

TCPI 

CFT45 

' 



~ ~ C D~ T & GO , V O ~ II 
OAH · J.ANUARY 20, 1971 
REV ISION 027 APOLLO/ SATURN LAUNCH OPERATIONS 

TIMf 
COMM. I COMMAHO RESPONSE 

CH. SE QUENCE STA. STA. DESCR IPT ION 

• 7 ~!15 

2L t () 11 

1 21 

12 1 

121 

121 

121 

111 

12 1 

11 1 

1 21 

111 

1 

l 

2 

1 

2 

3 

5 

6 

7 

c; TC CL. TC STARTING S- II LH2 PRECONDITIONING 

C~ GK CL,TC rT55 COM PL.ETE 

••• CL,O K RE QUE ST & EXE CUTE fT 45 CC Mu SYS • 
I NrERF'AC E) 

ICL.GK CL. TC F'T ~5 COMPL.ETED 

c~TC CU NP ISSUE IU STAGE L. OGI C RESET 

CI.TC jCVTS l U COMMAND SYSTEM IS OISABL.E D, 
USB CC S CA RRIER ON AND VERI FY 

REQUEST 

CL.TC VURf O!SABL.E L.OCAL. CCS CARRIER & VE RIF'Y 

C~TC CVTS L.OCA L. CCS CARRI ER IS OISABL. ED, R~QUEST 
O M I~ VERIFY S·BA NO CCS IS IN L. 0CK 1 

CV TS CL,TC USB/CCS TRANSPONDeR IN L. OCK AN D CL. EAR TO 
ENAB L.E l U COMM AND SYSTEM 

CI.TC CVTS ReQUeST GM I L. MONITOR OM 121 AND RePORT 
W~ EN READY TO SUPPORT PT47 1 

REIIlA RKS 

• •• 

CF'T47 

CFT47 
TCPl 

CF'T47 

TCPl 
CF'T 47 

(F'T4 '1 
TCPl 

CF'T4'1 
TCPI 

6 2 SEQUENCES DELETED N-219-136 

171 10 

171 

11 

C2TC C2RP LH2 PREYALVES TO CLOSE, HOLD, PLACE RECIRC 
RESET TO RESET, THEN INHIBIT. RELEASE AND 
PLACE LH2 PRE VAL YES TO I 1\ti I BIT . 

C2RP ••• NOTE ACCU MUL. AT OR BL. EEO VAL, VE OPEN • 
ON 

DELETED 

N-219-136 

N-219-13 

I 



LV CD uT & CO, VO L 11 
oATe: : u Ec~ M B ~ R 2, 19?o 
REVISION Q 2 4 

I TIM! 
COMM. SEQUEHCE l COMMAHD 

CH. STA. 

I 

' 
• 7 HkS 
13 ' 0" 

121 1 .... 
121 2 CI.GK 

111 3 CL.TC 

121 4 Hf L. T 

121 s Hf LT 

121 6 CL.TC 

121 7 CL.TC 

1 21 8 Mi'L.T 

1 21 9 HfL.T 

121 10 CI.TC 

121 11 Mf LT 

121 112 ~otF L.T 

121 113 CL.TC 

121 14 HFL.T 

121 1 1~ loH L. T 
I ' 

I I I 

12 1 16 tC L. T C 

1 21 17 lc '- T c 

I I 
I I 

I I I I 
l I 

APOLLO/ SATURN LAUNCH OPERATIONS 
172 

v~Vrf&e,o, VOL. II 
V E HIC LE AS•,Q9 

RESPONSE 
DESCRIPTION STA. RIEMARKS 

CL. GK RE QU EST & EXEC UTE F"T47, (PRE fl. I GHT ••• 
COMMAND SYS TEST) 040USTON ) ~ COPT ION 
SP1) 

CL.TC F"L.lGHT COMPUTER READY POR CO MM ANDS 

CVTS L. V READY FOR HOUST ON PREF"~IG HT COMMANDS TCPI 
REQUEsT MF'LT RE POR T ON CM, 121 

ALl. TER MINATE COMMAND ON MY MARK 

AL.L. 3, 2, 1• MARK 

ETOM VER!P"Y AVP ONL.Y , 

cu sw ISSUE t U OCTAL. 026 CCO~MAND SYS ENABI.c) 

AL.L. COMMAND • ON MY MARK (GE NERAL L. OA O 1) 

AL.L. 3 • · 2 • 1, MAR K 
SlNGL.E WORD DUMP, LOCATIONS 200 THR OU Giol 
206 

ETOM VEFUfTY AVP, CRP AND SlNGL.E WOR D DUM P 

AL.L. CO~M A NO • ON MY MARK ( GEN ERAL. LOAD 2) 

AL,L. 3 • 2 • 1, MARK 
SECTOR DUMP fOR OT U 

ETOM VER lF'Y AVP, CRP ANO SeCTOR DUMP 

AL.L. COMMA ND • ON MY MARK (GENE RAL. LO AD 3) 

AL. L. 3 • 2 • 1, MAR l< 
SECTOR DUM P FOR NAV UPDATE 

IETO H VERlF'Y AVP, CRP AND SeCTOR DU"'P 

HF' L.T VERlfY HOUSTO N CO MMANDS CO MPLETE, 



LV CDC T & CD, VO L Il 
'!lATe: · lJ tCE Mc t: R 2, 197 0 APOLLO/SATUR~ LAUNCH OPERATIO~S 

17:5 
V~~rf&6o, VOl. l I 

REII IS ION 0 24 IIEHICLE AS-.509 

TIM£ 

" 7 MHS 
~' 0 " 

to 7 Hn5 
l ' 0 " 

COMM. COMMAND RESPONSE 
CH. SEQUENCE STA. STA . DESCRIPT ION REMA RKS 

181 

121 

12 1 

121 

121 

121 

121 

11 1 

111 

121 

1 81 

1 

1 

2 

3 

5 

6 

7 

8 

1 

2 

ClTC C1PC OP ERATE ENGINE THERMAl. COND ITI ON I NG 
PuRGE As REQu iRE D TO MA I NTAI N ENGINE 
TE "1PER ATURE 

••• CLGK REQ UEST AND EXECUTE FT47 (PR tFI.. lGHT CMD 
SYS TES T) (HOU STO N) <OPTIO N $PJ) 

C~GK CLTC rT47 COMP~ E T E 

CI..TC ECOP TERMl~ATE REA L TI ME REDUCTIO ~ PROGRA~ , 

C~TC ET114S 
B T ~C TM RECORDERS OFF 

CLTC CUIP COMMA ND DECODER POWER OFF 
CCS T R A N S PO~DER PO WER OFF 

CI..TC CU NP ISSUE t U STAGE LOGIC RES ET 

• •• 

C~TC CVTS Iv CCS RF SYSTEM IS OFF , CLEAR TO TCPJ 
BRING DOW N GMI I.. CCS CARRIER , REQUEST 
GMIL REPORT IU COS GO / NO • GO TO VUR, 0 ~ 
Cl1 137, 

C~TC CVTS HOUSTON PREFLIGHT COMM AND SYST EM TEST JS TCPI 
CO MPLETE, 

••• CI.,GK REQUEST & EXECUTE FT23 CLY DC SEC TOR SV ~ 
CHECKS ), 

C1TC ALL PeRS O N N ~I.. SUPP OR TI NG LOX L O A D I ~ G GO TO 
CH 133 ACTI VE, 

••• 

I 



LV CDDT & CD , VO~ II 
OATI! : Ci::CE:"leiEq 2 , 1970 
REVI SION Q 2 4 

TIME 
COMM. COMMAND 

CH. SEQUENCE STA. 
I 

• 7 H~S 

,' ' v" 
16 1 1 c~Tc 

16 1 2 C~PS 

161 3 C~PS 

161 4 C~P S 

I 
161 s C~PS ; 

161 6 c~PS 

6• 1 

161 7 C~P S 

161 a C~PS 
I 

8 • 1 

16 1 I 9 C~PS I 
I 

9• 1 

161 10 C~PS 

1 61 11 c~PS 

I 

1161 12 C1PS 

161 13 c~PS 

161 14 C ~PS 

I 
I 

I 

I 

PAGI! 

APOLLO/SATURN LAUNCH OPERATIONS 
t1 • 

y4'/~6Q, VOL. I I 
VEHICLE AS•509 

RESPONSE I STA. DESCRIPTION REMARKS 

I 

C4F'S START MI XTURe RATIO CONTRO~ VA~VE (MRC V) 
CHECKS ON CM 161 1 REPO RT WHEN COM F'~ETE, 

V4MS VERlF'Y READ Y TO RECORD K7t K219, 018 & 
G1'7e 

C4ET 
C4F'U 
R4PS VE RlrY ReADY F'OR MRCV C~ECKS, 

C4P U MRC V CMD NO, 1 OPE N AND VERlrY REL.A YS 
REsET tN D of; AND MRCV OPEN CMO ON IND 
ON, 

C41'U MRCV CMO NO, 2 OPEN, 

C4ET CT ~EL.IVM CONTROL. S O~ENO I D ON, 

C4ET ••• NOTE L.OX AND L. H BL.EEP VAI.VES CL.OSE, 

R4PS VcR lF'Y MR CV OP-ENS, 

C4PU ~RC V CMD NO , 1 CL.OSE, 

C4PU *** NOT E MR CV OPEN CMO ON IN D Of F', 

C4P U MRC V CMD NO~ 2 c~os e, 

C4PU ••• NOTE REL.AYS RESET lND 0~ ! 

R4PS VERIF'Y MRCV CL.OSES, 

C4PU MRCV CMD NO , 1 O~E N T~EN NOt 2 OPEN, 
DEL.AY 5 sECOND s , THEN ~RCV CMO NO, 1 ANC 
NO I 2 CL.OSE ~ 

R4PS VeRl;Y MRCV OPeNS THEN CL.OSes , 

C4ET CT HEL.!UM CONTROL. SOL. OFF', 

V4MS REPORT MRCV VAL.VE MOTION TIMES AND 
I VOL.TAGE CHANGE TO C4PS, 



LV CD DT & CD, VO~ ll 
1JATE": DECEMBER 2 1 197 !'1 
REVISION Q ~ .. 

T IMf 
COMM. COMMAND 

CH. SEQUENCE STA. 

'" 0 ~RS 
5~· 0" 

121 1 CI.TC 

123 2 C~F'S 

" b ~RS 

'Ill' O" 

1c1 I 1 C~TC 

1 81 2 c~ rc 

121 3 CtTC 

111 4 CI.TC 

4•1 

" b HkS 
51' u" 

I 

121 1 C~GK 

1~1 2 .... 
12 3 3 ••• 

I I 

APOLLO/ SATURN LAUNCH OPERATIONS 

RESPONSE 
STA. DESCR IPTION REMARKS 

CUF'S START FI.IG~T CONTRO~ SYST~ ~ PRePS ON C~ CIUF'2 

12:5 

CUSP P~ACE ~~L FCC, CCIS AND EDS/CRG ~ANE ~ (IUF2 

CUGA SwiTCHES TO AUTO, 

C1PC ~O W ~OX OOME PURGE S~ITCM TO AUTO ( KAF2 

C1CS POSITION ~OX L.EVE~ SI MULATE SW I TCH ES To 
WET wH EN ;1~sT I ND ICATIO N OF jE N T O~s WET 
IS NOT ED, ~E N C1L O HAS TER M NA E ~OX 
BUB~~tNG, POSITION ~OX ~eVE~ SlMUI.AT E 
S W ITC~Ei TO AUTO AND VERIF Y LO X ~EVE~ 
ORY INDl~ATlONS ARE OFF', 

C~TC S,.tl I.OX ~ O ADI NG TO 99~ IS C0"1PL.E TEO AND 
STARTI NG s •IC L.OX ~ O AOl NG, 

CV'T'S STARTING S• ·l C L.OX LO ADI NG, TCPl 

NOTE I 
I ..... ~ 

FOR THE NEXT 1 HR AND 2~ 
M p .. , CSA1 REQUIRES ACC ESS 
TO TV CAMERAS 7 1 11 & 12. 

CL.'T'C FT23 CO MPL.ET E 

C1PC ~ OW L.OX DOME PURGE ON FOR F Ll Q~T CO NTRO L. • •• 
sY s TE M CHECKs CKAF'2 

1CLF'K R~QUEST 4 EXECUTE KAf2 (fL. T CO, TROL I ••• 
PREPS) WIT H THE FOLLO~I N G OP Tl ONSI 
P~IM A RY OPTION 1 <'CC & GY~O PREPS) 
SECO ND ARY OPTION 1 (COMP ARATORS RESET) 



~v r.no T ~ co A VOL 11 
OAH JAI'IUARY 20, 1971 
REVISION 027 APOLLO/ SATURN LAUNCH OPERATIONS 

PAGE: 17 6 
oJ~~~e,o, VOL. 11 

VEHICLE AS--509 

TIM I! REMARKS 
COMM. 

CH. 
SEQUENCE COMMAND RESPONSE 

ST A. STA. DESCR I PTION 

I 

• 6 ~RS 

4 7' 0" 

~ e HRS 
46' 0" 

123 

1421 

121 

121 

121 

1~ 3 

4 

1 

2 

3 
4 

1 

2 

C~FS CUSP r~IGMT CONTROL. COMPUTER SY STEM ~OwER • 
ON 

C~ F' S CL.TC KAr2 CO MPLETE , 

CL.TC ALL. THE F'OL L.OWJNG STATIONS SWJTCH TO CHAN N E~ CCTC5 
123 TO PREPARE FOR CTC51 
CLGK CLrK CUGA CUCR c4rC 
CUFE c•rc CUSP C4FS C~N P 

C~FS C~ Q ~ VS RlrY READY TO SUPPORT CTC5, 
CUFS BGCC MASK THE FOLLOWING DISCRETES: 

CL.TC C1TC 
02TC 
C4T C 
cuTe 

$FUNC SE 935-38 MMSK (MDI'S 0888 THRU 0911) 

O JSP~AY DEScRIPTIONS ( FORMAT SE~ Ec TS) 
MU ST BE COORD IN ATED WITH CL.T C PR IOR TO 
EKEC UT!ON UNT IL COMPL.iTl ON OF VA L.K , 

DlsP~AV DESCRIPT IONs (FORMAT sE~ECTS> 
MUST BE COORDI NATED WITH C2Tc PR I O~ TO 
EXECUTION UNTl~ COMPLETION OF VA~K , 

CCTC5 
(CTCS) 

I-167-
108 

••• C1PC LOW ~OX DOME PURGE ON rO R CT C5 ••• 

••• C~rK RE QUE ST & EXE CUTE CTC5 N OR ~ OPTION (~VOC ••• 
& CRG I NPUTSf BURN & COAsT MODEsJ p, Y 
ANO R AXes, SPARE & ACTIYEJ APS PO WER 
orn . 

4-.1 C~rK ••• ~OTe ADVISE A~L PeRSON NeL Of MAJOR 
PROGRAM EVENTS BEING DI S P~AVE O ON 
SA ND ERS CON SO~E, 



LV COOT & co, VO L II 
OA T E : JAJI.IUAAY 20, 1971 

APOLLO/ SATURN LAUNCH OPERATIONS 

PAGE G177 
~r!Wl-~60, VOL. I I 

REVISIO N 

T IME 

, ~ 

~ 6 HRS 
~ 30' O" 

I 

' I 

027 

COMM. 
C H. 

1 61 

1 61 

1 1 61 

! 16 1 

161 

,_ 5 HRS I 
155' O" 
I I 

.. ~ HRS 
I 4 5 I 0" 

I 1 2 1 
I 

I 
! 18 1 
I 

17 1 

1 121 

1 21 

1.2 3 

151 

VEHIC L E AS-5 09 

·
1
cOMMAND RESPONSE 

SEQUENCE STA . ST A. DESCR I PT ION 

1 

2 

3 

5 

1 

2 

1 

2 

3 

4 

I 
I 

I 
I 
I 

C4PS C4 ~ C DECReASE HE SUPPL Y TO 150 0 +/ - 100 PSI A 

C4 Pi C4SP OP EN CO~ O ~E SUP PLY 

C4 SP ••* NOTE RAP ID CYCLI NG OF LOX AND LH2 
RE PR ESS VENTS REQUIRE D FOR NEX T T ~ O 
SEQ UENCES TO PREVENT E~CESS l V E 
P~ESSU RE DROP 

C4PS C4SP DEC ReASE LO X REPR ESS PRESSURE 100 ·150 
PSI B~LO W ENG I NE BOTTLE PRE SSURE 

C4PS C4SP DECRE AS E LH2 REPRESS PRES SURE 100- 150 
PS I BELOW LO X REPRES S BOTT LE PR ESSU RE 

C4PS R4PS VER I FY DEL TA pt S ARE SATISFACTORY 

C1TC 
C2 TC COOT ONLY 

CCI.O COOT ONLY 

C2T C C2 Pf'1 COOT ONLY 

1CUFS 
1 

jCl. TC CT C5 COMPLE TE . ST ARTING CTC 3 . 
I IC1 PC '** * 
! • • .p . CLFK 
l 

l 
CUFS BGCC 

I 

i LO W ~ OX DOME PUR GE ON FOR CT C3 

REQUEST AND EXE CUTE CTC3, OPT I ONS A, co, ! 
EF CL VDC, I t'-J "' UTSJ BURN .A ND COA ST MOOEJ 
P , ~ . AX ES) , RE POR T ~HE N CO MPLE i E. 
l~SK THE FOLLOWING DISCRETES: . 

* ** 

$FLNC SE 935-38 t'IREL 
(MDI'S 0888 THRU 09 11) 

II-167-

1 108 

I 



~V CDCT & CD, VQ~ 11 
cue:: DeC6 M!ER 2, 1910 APOLLO/SATURN LAUNCH OPERATIONS 

171 
V~irf&&o, VO~ II 

,_!:VISION Q a .. 
TIM I! 

I 

• ' HAS 
32 ' 0" 

~ 5 HRS 
29 ' 0" 

to !> MRS 
2 7 ' 0 " 

COMM. 
CH. 

111 

111 

121 

181 

111 

161 

171 

121 

121 

121 

111 

VEHICLE Al•509 
SEQUENCE COMMAND RESPONSE 

STA. STA. OESCR IPTIOH UMARKS 

1 

a 

1 

2 

5 

1 

2 

3 

4 

5 

Ci'M C2TC ~·R ING TEMP 15 BE~OW MINUS 160 D&G P1 
AiADY POR ~H2 ~OADJNQ 1 

C'TC C2TC ~&AD~ TO STA~T ~H2 ~OAD1NG 1 A~~ 
SU,,ORT ~EASONNE~ QO TO C~ 141• 

c~ rc c~Tc S•IC LOX LOADING II OOMPLETiO AND ALL 
STAGE LOX REPLENISH HAS iEBN INl TIATID, 
Ri QUSST CLE A"ANCE TO ITA"T LHa LOAD, 

c;Tc C1L0 CYCLE LOX VENTS CLOSSD THE N AUTO AI 
RiQUlRED TO MAlNTAlN UL~AQi ~~ISIURE ANO 
VINT VA~~E O~&AATION 

C'TC C1RP PRESSURIZE HE BOTTLES To 3200 PSJ PEA 
V•l4121t RS~ORT WHEN OQM,~ETi, 

C ~Tc C4PS VERl' Y RaADY 'OR ~H2 L0AD 1 

C~ TC 02EV ViRlrY READY FOR LH2 LOADI NQ ON 

C~Tc C~TC P R eCO~O ITlONING TO MI NUS 160 DiQ ' II 
COMP~ETEt READ Y roR L~2 ~0ADIN8, 

O!TC CLTC READY POR LH2 L0ADIN G1 

C~TC CS. TC START S•tl LH2 LOADING 

ChTC CVTS STARTlNG Swil LH2 LO ADlNGt 

NOTE ----
C2TV RaQVlA&S CONTRQ~ 0' OTV 
C•MERAS 9, 16 , 34 & 35 
DURtNG ~~2 LOADING Or S•ll 
STAG&, V1DSO TAPE REQUIRED 
AS OJ~ECTED SY 02T V 



LV CODY & CD, VO~ II 
DATI:: DECEMBER 2' 1970 APOLLO/ SATURN LAUNCH OPERATIONS 

PAGt: 179 
'Jf;V"f66o, vo" It 

l.r;VIIIO N Q a. VE HICLf: AI•I08 

TIM I! 

~ ~ MRS 
• t 0" 

COMM. 
CH. 

121 

121 

t21 

121 

121 

SI!QUI!NCE COMMAND RES PONSE 
STA. STA. DESCRIPTION 

1 

2 

3 

1 

2 

C~'S C~TC CTOI COMPLETE 

•!• Cs.~C LOW lOX DOME PURGE OF, 

•!• CLGK R&QU&ST & EkECUTi 'T~L CACCELEAO~ETER 
'ULSI! COUNT) 

C~GK C~TC '131 cOMPLETE 

•!• CUPC REQUEST & EkECUT! 'T06 CDM IVT CNBCKI 
OftTlON) 

REMARKS 

••• 
••• 

••• 

121 1 CLTC ~~L THE FOL~OWJNG STATIONS SW{TCM TO CHANNEL CCTC 
123 TO PR&P4Ri FOR fLlG~T CONTROL SYS TEM 
G41N TSIT (CTCt)S 
CLBK CUCR CiFC C4HY CUSP CL'M 
CU,E CtrE V2MS R4MY C2FE CU,S 
OUOA R2SC C4FS c•FC 

1a3 2 CWFI ClFi VERifY ReAD Y TO SUPPORT CTC1 CCI04 

123 3 OWFS CiFC AL L CO NT ROL SWITCHES TO AUTO POSJTtON CCT O• 

123 

123 

&kCEPT AUX PUMPS SWITO" lN ENABLE 
POSlTION TM&RMAL CONTRO~ SWI TCH !N 
O'F ~OSTTlO~ AND MAIN ~UMP CA8i BV,ASS 
VAL VE S WJTC~ IN CLDI6D POSI TION, 

3•L CL' K • • • NOTE AgVISE OirC ~R IOR TO 1-tl 

5 

6 

PROGRAM EVENTS sO Ai&C AND V2HI CA N 
! E COM MAND! D TO SWITOM TO , •• , 8' D 
ON RE OORD&A8 1 

OWFS 02'& ViRI'~ READY TO SUPPORT CTCi C''C4 

CWFS C4~ Y AUk MYDRAU~lC ~U~P PO WBR SWITC~ TO AW'Ot tete• 

I I 



~y CDU T & CD , V O~ 11 
T~ : JANUARY 20~ 1971 

REVISION 027 . 

PAG~ 

APOLLO/ SATURN LAUNCH OPERATIONS 

COMM. ---..~~~~~~------------------------------------.------. 
SEQUENCE COMMAND I! RESPONSE TIMf CH. STA. STA. 

i" ~ HRS 
b ' I) " 

151 7 C~FS cues 

1~3 8 C ~F" S CUGA 

• ~ HRb 
5 ' iJ" 

171 1 CI::PM C2TC 

171 2 C2TC C2RP 

I 171 3 ~ c~rc 
I 

C2RP 

3•1 I I C 2~P 

I 
171 4 C2TC U2SE 

2 61 5 lc~Tc sosc 

6 

7 

? >-4r<S 
j t u " 

I I 
12 1 1 ICIJPC CL,TC 

1 2~ 2 ••• CL.F'K -

DESCRIPTION REMARKS 

VERl' Y EDS AUTO ABORT BUS OE PE: NERGIZ EO CCTC4 
AND W l~~ REM AIN OF'F' UNTl~ COMP L. ETlON Or 
CTC 4 

CO~TROL. EDS RATE GYRO SYSTEM POWER ON, CCTC4 

REClRC ENAB ~ E ON, ( 1.,1'42 10" MA SS) , 

RECl RC RESET TO RE SE T THEN INHI BIT 

VERIFY ~H2 PREVAL.VES OPEN • ON AND 
REClRC, REsET • ON, 

••• NO TE HECORD ~ H PREVA~VE CRYO OPE NI NG! 
TIME I N APPENDIX Or V•3 0029 CH020) 
MAXIMUM A~L.OwABL. E 15 1 SEC, 

S•II ~~2 F"I~~ MAS STARTED, RE L.EASE 
STA GE ENTRY ONI.Y REO CRE~ MEMB ERS AND 
L.lrE SUPPORT, 

S•Il ~H2 ~l~L. HAS STARTED, BE NDIX L.lF'E TOPI 
e~PPORT F'OR ~·ll sT AGE EN TRY l i NO 

NG6R REQUI ED, L.VR•2 & L.VRw 1), 

DELETED ~-219-136 

DELETED ~-129-136 

F' T06 COMPL.ETE 

RE QUEST & EXEC UTE CTC 4 NOR M OPTIONS CCRG ••• 
CA L.l B TE STJ P, Y & R AXESJ POS & NEGJ 
81-~E~E~ PKGI COMPARATOR TEST & RATE 
EXCESSI VE TEST), REPOR T \olMcN COMPI.ETE, I 



LV COOT & CD• VOL II 
DAT E JANUARY 20, 1971 APOLLO/ SATURN LAUNCH OPERATIONS 

PAGE G181 
~!t¥0.060, VOL. 11 

AS ... 509 R EVISION 027 

r 

TIME 
COMM. 

CH. 

~ 

5 HRS j 
0 I 0 tl , 

I 

4 HRS I 
40 I Q" 

121 

181 

121 

i 111 
I 
I 
1 111 

I 
! 111 
I 

111 

I 
1121 

1 121 
! 

I 

! 

i 121 
! 

VEH ICL E 

I COMMA ND I RESPONSE 
SEQUENCE ' STA. • STA . DESCR I PTION 

.... ~ ~ . ..,, ~ 41111 ~ 
....._ 
~ 

1 DELETED 

2 CLTC BRF'S VeRIFY RF SELECT TO STANDBY AND REMOT E 

1 

4 

5 

6 

7 

MO~ITOR TO SIG GE N 1. 

C1TC CCLO CDDT ONLY 

C1 TC CL. TC C D DT ONLY 

ICL TC CVTS 

l 
CL TC CV TS 

DRSCR CLOSED LOOP TEST 

----------------------
VE RIFY CLEARANCE TO BRI NG UP LOCAL 
COMMAND CARRIER (PRO TECTION RECV I RED ) 

REQ UEST SRO SWITCH TO CHA NNEL 121 TO 
SUPPORT DRS CR CLO SE D LOOP TEST US I NG 
FLIGHT CODE PL UGS 

CL TC CVTS QDDT ONlY 

ICL TC 

I 
CLT C 

1
CL TC 

I 

I 
I 

CLT C 

CVTS 

CL.VN 

C1DP 
C20P 
C~OP 

BTMC 

REY UEST CPSS RELEAS E DE STRUCT SYSTEM 
TO CL. VN 

OBTA IN DEST RUCT SY STEM KEY FRO ~ CPSS 

V6Ri f Y ALL SW I TCHES !N AUTO PO SITIO N 
EXCEPT: 

PO RSCR' S ENABLE - OFF 
SYSTE M STATUS SW - SAFE 
S a A SWITCM - SAFE 

TM TA PE RECORD ER ON 

7-1 STMC ••• NOT E RELOAD AT COMPLETION OF 
ORSCR TES TS, 

KE ~ 
I 

I 
I 
I 

I 
I 
I 
I 

N-219-13 

CV ARS 

•A 

•• 

TC!Dl 

TCP l 

TCPI 

* 
TCPI 

(VARS 

( \l ARS 



LV COOT & CO , VOL 11 
OATE: JANUARY 20, 1971 
REVISIO N 02 7 

T IME 
COMM. 

CH. SEQUENCE 

4 H.t-<S 
~ u 1 U" 

1C!1 a 

111 9 

1 0 

I I 
! : 17 1 i ll 
! i i 
' I 
' ! 171 I 112 
• ! 
I 
1- " HH S 
3t l 0 " 

121 l 

"+ HRS 

.S'' O" 

121 1 

2 

121 3 

121 4 

121 5 

5•1 

' 

I 

COMMAND 
STA. 

CL.TC 

CL.TC 

I 

C2TC 

C2TC 

I 

••• 

C~F'S 

••• 

VARS 

c;Pt< 

APOLLO/ SATURN LAUNCH OPERATIONS 

52~ l. 1 0 0 
PAGE 

182 
V~$frfflo o , VOl. 11 

VE HICLE AS•509 

RESPONSE OESCR I PT ION 
STA. REMARKS 

RRSC VE~ lfY ORSCS RECORDERS ON, (VARS 

CV TS LOC~L CMD CARRIER COMING 0 ~ 1 TCPl 

C2NP CYCLE MAlN/l NSTR BATTERY 8~Et0 SWJTCMcS 
TO ~AlNTAl ~ BA TTE RY VOLTAGES I ~ 
TOLERA NCE ( CD ONLY), 

C2RP LH2 PUMP DISCHARG E AND RETURN LI~E 
VALVt:S TO OPEN, N-219- 13€ 

CiRP ST ART LM2 RECIRC PUMP TEST PER V- 300 29 
CM020) TA SK 61. REPORT WH EN ~ O M P LETE, N-219- 13~ 

Cs.~'C LOW LOX OOMt PURGe 0~ ••• 
CCTC 1 

CL.TC CTC4 CO MPL.ETE 

NOTE ----
lf A TeST IS TO BE 
~ERF'ORMED MANUA LL Y, TH E 
EQU~NCES WI TH THE AUTO 

PRO GR AM IVAR IN THE C0M '1 A ~ D 
ST ATI O~ COLUMN WlL.L BE 
COMMANDED BY THE TEST 
CO NDU CT OR ASSOCIATE D WI TH 
THE OlS COMM CH SHOW N1 

C1PK REQUEST & EXEC UTE VAR S (ORSCR TeST) • •• 
CT·~ HR OPTIO N), 

ClOP 
CiDP 
C .. DP VER irV S&A SAFE AND RSCR 1 S 1 & 2 PO 

BLOCK~t> • 0~ 

CLVN De s TquoT SYSTEM TO EN.ABI.Et 

C10P 
02"P 
C4 0P ••• ~O TE SAfETY BUS ON, 



~V ~D O T & CD , V O~ II 
0 " T£ , o c c eM 8 e R 2 , 19 1 o 
REVI SION V ~ ~ 

COMM. SEQUENC E i COMMANO TIME CH. STA. 

I 

~ '+ HAS 
3!)f ll" 

121 6 c;PK 

121 ? VARS 

121 8 VARS 

121 9 VARS 

9-1 

121 1 0 I 
VARS 

I 

1 0•1 

121 11 VARS 

121 12 CtPK 

121 13 c~Tc 

121 14 lc" Tc 
I 
I 

1 ~1 15 
I 
! S~O 

10 VARS 

I 

I 
I 

I 

PAGI!: 

APOLLO/ SATURN LAUNCH OPERATIONS 
183 

viicf&&o, VOl. 11 
V E HICLE AS•509 

RESPONSE 
STA. OE SCRIPTION REMARKS 

C19P 
C2DP 
C40P SYST EM STAT US SWITCH • OFF" 

BRF'S SIG GEN SEL ECTOR ON AND VE RJF' Y RE MO TE 
MON ITOR TO HYBRID 

C1DP 
C20P 
C40P RSCR'S 1 & 2 - I NTERNA~ AND VER!FY 

B1RF" 
B2R F' 

I B ~ RF' VERIF Y RSCR LIMITER VOLTAGiS OK 

lcRSS ••• NOTe ~IMITER VOLTAGES RE CEIVED, 
I 

Ct DP 
C2DP 

1
c~O P VERlF' Y EB~P S 1 & 2 EXTER NAL & NOT 

CHARGED 
I 

1CRSS ••• NOTE ALL EBlii'S t-4 0T C"ARGEO 

Clf,lP 
C20P 
C40 P AS SOO N AS RS CRtS 1 & 2 CUTOFF 

I N01 CAT10 NS GO OFF", SIM ULTANEOU SLY 
SWITO~ c8W'S 1 & 2 TO EXTERNA~ TMEN AUTO 

CL,TC ReADY F'OR SRO CUTOFF" COMMA ND 

IRR SC RE CORDE RS • F'AST SPEED I 
I 

SRO ON YOUR MARK SEND CUTOFF" o ~ c~oseo LOOP 
Ll ~K S pOR J SECOND S 

3•2•1 • MARK 'ALL 
• 
l 

CU~P 
' C2DP 
C40P SIMv~TA~EOUSLV SWITCM EBWfS 1 & 2 TO 

EXTER~A~ TMEN AU TO AS SOON AS RSCRfS 1 
& 2 CvTOFF" lND lC AT IO NS GO Orr I 

I 



~y COUT & CO , VO~ II 
ATI!: : OECE t'1 ~ ER 2, 19'70 APOLLO/ SATURN LAUNCH OPERATIONS 

PAGI!: 1814 
IJ'idf&o, VOL. 11 

REV ISION Q 2 ~ 

TIM I! 

I 

" ill ~RS 
3~' O" 

COMM. 
CH. 

121 

121 

121 

1~1 

121 

121 

121 

121 

121 

12 1 

121 

V EHICLE AS•509 

SEQUENCE ij COMMAND RESPONSE 
STA. STA. DESCRIPTION 

1? 

18 

C~TC RR SC 

VARS CUlP 
02DP 
C~rlP 

RECORDERS • SLOW SPEED 

VERirY ESWtS 1 & 2 WE RE tNTiR NAL & 
C~ARGEC WMI~E RSCRtS 1 4 2 CUTOrr 
INDlCATlO NS WERE ON 

18•1 CRSS 
BRrS ••• NOTE CUTOrr RECEIVED 

18•2 CRSS ••• NOTE A~~ eBWtS WERE CHAR&SD W~ I~E 
CUTOrF' WAs ON 

19 VARS C1 DP 
C2flP 
C ~OP VERlrY EBWtS 1 4 2 EXTERNAL. & NOT 

CHARGED 

19•1 CR SS ••• NOTE A~~ EBW'S NOT CHARGED 

20 

21 

22 

23 

25 

26 

VA RS 

C1PK ... 

s~o 

VARS C1DP 
C20P 

VERlF'Y S&A OE~ICE SArE AND RSCRtS 1 & 2 
PO B~OCI<ED 

READY roR SRO PO CO MMAND 

RECORDERS • rAST SPEED 

ON YOUR MARK SEND PO COMMA ND ON CLOSED 
~OOP ~I NK s F'OR 1 sECO ND 

3•2•1 • MARK 

RECORDE RS • S~OW SPEED 

C~OP VERIF'Y RSCR'S 1 & 2 PO RECEIVED 

26•1 CRSS 
BR rS ••• ~ OTE PO lNDlCATlONS RECEIVED 

27 VA RS C1DP 
020P 
c•oP VER IFY EBW'S 1 & 2 DID NOT C~ARGE 

REMARKS 



LV COOT & CD, VOL II 
DAT E JANUARY 20J 1971 
R EVISION 027 APOLLO/ SATURN LAUN CH OPERATIONS 

PAGE G185 
~n1-~60, VOL. 11 

VEHICL E AS-509 

CO MI.O. NO RESPONSE 
SEQUE NCE STA.. STA. DESCRIPTION 

l 
L 4 HA S 
! 35 1 O" 

I 121 

I 
l 
I 
I 

1 21 

121 

12 1 

1 21 

1 1 71 
I 
j 
I 12 1 
I 
j 171 
I 

~ 4 HRS ! 
' 30 I Q H 
I 
I 

121 
I 

I 
1123 
I 

27-1 

28 

28-1 

33 

1 

2 

VARS 

C1PK 

I 

lc1PK 
I 

IVARS 

! 
VA RS 

CRSS 

ClO P 
C2DP 
C4DP 

B1RF 
B2RF 
84FIF 
CRSS 

C1DP 
C2DP 
C4DP 
CLVN 

C1 0P 
C2CP 
C4DP 
BRFS 

••• NOTt ALL EBW•S DID NOT CMARGE 

RSCR'S TR AN SFE R - EXTERNAL THEN AUTO AND 
VERIFY RSCFitS OF, , 

••• NOtE RSCFI L1 MIT ER VOLTAGE 
INDI CATIONS OF'P'. 

STA TUS SY STE MS • SAFE 
DEST RUCT SYST EM - OFF AND RE TURN 
DESTRUCT SYSTEM KEY TO CPSS, 
REPORT WH EN COMP~ETE . 

VERIF'Y SAFETY BUS • OFF'. 1 

SIGNA ~ GENERATOR SELECTOR TO STANDBY AND 
HYiRIO TO SELECT MONITOR NO , 1 

C1PK CLTC VARS COMPLETE. 

C2PM 

C2TC 

C2RP 

I 

I··· 
I 
t••• 
i 
I 
i 

C2TC 

CLTC 

C2TC 

CDDT ONLY 

CDDT ONLY 

LH2 RECIRC PUMP TEST COt·1PLETE 

LOW ~OX COM ~ PUROE ON F'O ~ CTC1 

REQUeST & EXE CU TE CTC1 WITH THE 
FOLLOWING OFTlONS AS, C, GH , I J , M-8, 
O, G~, lJ , N .. Aa , C, EF 1 lJ1 O~AB, C, 
EF, K, M (S ... IV8, AO, A1, SPO, PRI M 4 
SPARE, PITCM & YA W • S~iV8, A1, SP&, 
PRlM & &PARE, PITCH & YAW • S·tC S•il, 
AO, A1, 9P2, PI TOM & YAW - S-IC S-11, 
AO• A1, ~OL.L AX lS, SPO) 

*A 

-219-13 

••• 
••• 



PAGE \21tS6 LV COOT & co , VO~ II 
DATE : DECEMBER 2, 1 97 0 
RE VISION Q 2 4 APOLLO/ SATURN LAUNCH OPERATIONS 

11~0.060, VOL. I I 
45,.509 VEHICL E 

COMM. COMMAND RESPONSE 
CH . SEQUE NCE STA. STA. D!SCIUPTION 

~ ~ ~ ~, ~ ~ ~ ... , ~ ~ ~ ~ 
I I 

~ 4 HRS 1 I 
! 30 ' O" : I 

2-1 C~FK ••• NO T~ ADVISE AL~ PER SO NNEL OF MAJO R 
PROGRAM EV ENT S BEING DI SPL AYE D ON 
SANDERS CON SOLE . 

121 3 CLTC BTMC ™ lAPE RECORDER Off AND RE l.OAD 

3- 1 BTMC *** NOT~ DE~IVER TAPE TO S!CURITY 
OfFICER (COUNTDOWN ONl.Y) 

111 
I 
I 4 CLTC CVTS RA NGE 5AfETY COMMAND CH ECKS COMP~E TE. TCP I 

LOCAL COMMAND CARR I ER IS OfF AND 
DES TRU CT SY ST EM ~E Y ~ETURNED TO CPSS 

181 5 CCLO ClTC CDDT ONlY 
::A 

... 4 rlR s · 121 6 ClTC CLTC CDDT ON.Y ::A 

22 1 0 " 

161 1 CiTC iC4TC READY FOR LH2 LOADING , A~l. SUPPORT 
I PERS ONNEL GO TO CH 143. 
I 

,... 4 loiRS I 
19 ' G tt I 

I 121 i 1 C1 TC C~TC S-11 ~~ 2 LOADI NG IS CO MPLE TED AND S• tVB 
L H~ LOADING IN PROGRESS. 

171 2 C2TC C~SP CYCLE THE LH2 VAl. VES CLOSED THEN OPEN AT 
LEAST EVERY TWO HOUR S, IF THE VALVES 
SHOULD INADVERTENT~Y NOT BE CYCl. EO AS 
SPEC IF' lE D, THEY SHOULD BE CYCLED A 
~ INIMUM OF 5 TIM ES TO ASSURE NORMAL 
OPERATI ON . THE rJRST THREE CYCl.ES SH AL 

I 
UTILIZE THE OV ERRIDE CLOSE ASS IS T, 

- 4 >iRS I 16' C" I 

i 
111 l 

I 

CL TC 1cvrs ADV IS~ ~CO PERSO NNEL THAT Q-BA Ll. POW ER TC PI 
IS COM I NG ON IN APPROXIMATE LY 5 ~I NUTE S 



LV CO UT & CD , VO L I I 
oAu: ut: cE M9 ER 2 , 1 11 10 APOLLO/ SATURN LAUNCH OPERATIONS 
REV ISIO N Q 2 4 

TIME 

to ~ "lR S 
11' 0" 

COMM. 
CH. 

121 

121 

171 

171 

17 1 

17 1 

17 1 

17 1 

1 71 

I 111 
I 

17 1 

I COMMANO , RESPONSE 
SEQUENCE I STA. STA . DESCR IPTION 

1 ChTC CU IP Q~BA~~ PO WER ON 
Q•BA~L ~EAT E R POWER • ON 

1•1 CU !P ••• NOTE Q ~ B AL~ POWER SW IT CH W I~~ BE 

2 

3 

5 

6 

7 

8 

9 

10 

11 

.1 2 

, 13 

14 

~EfT I N ON POSI TI ON UNTIL T ~ 38 MI N 

C~TC CLTC STARTl~G MR CV TES T 

C~TC C2PU START ~RCV TEST, REP ORT WHEN CO~P~!TE, 

C~TC C2 ~ P SwiTCH SE~ECTOH INH IB IT OFF 

C ~ TC C2AE VE~lfY ENG I NE 20 1 THRU 205 MELIU~ 
BOTT~E PR~S S URE Is 1400 Psl A OR GREATeR 

C ~ T C V 2 ~S VERIFY READ Y TO SUP PO RT MRCV TI MING 
(MEA sUREME NTS K6•201, K1a5•201 AND 
G00 6•201 TMRU 205 ) 

C ~T C R2SC G 00 6·~ 0 1 TMR U 20 5 RECOR DE RS TO fAST 

C~ TC C2A E ALL ~E L I UM SOL SW TO ON 

C~ T C C2A E AL~ HE LI UM CONT SOL ON L lG ~T • ON 

C~ T C V 2~ S ~ EASURE TIME f ROM K6 •2 01 0 ~ TO WHEN 

C~ TC R2SC 

G00 6•201 TM RU 205 REACMEs ~Ow ENGlNE 
~ I X T URE RATIO CEMR) POSITl ON AND VERifY 
THE TlMt IS ~ESS THAN ONE SECO ND FOR 
EAC H VAL VE , 

VERJrY G006•~01 T~RU 205 I ~ C REASED 1, 3 
TO 1, 8 VDC , 

I 

I I 
IC2TC IC2PU 

VE R1rY ENGINE REG Ou T PRESS 00 12•2 01 
TH ~ U 205 IS •1! • I· 25 PSIA, 

IC2TC ,C2PU 

MACV COMMAND NO. 1 Sw - WlQ~ EMR. 

RESe T LIGHT • Off 

REMARKS 

I 

TCPl 



~ V CO OT & CO , VOl. I I 
OATE : lJ I:CE M!:H'::R 2, 197 0 APOLLO/ SATURN LAUNCH OPERATIONS 

PAul! G188 
lj1$f~6 0, VOL. ll 

I 

I 

REV ISIO N V ~ 4 

TIME 

~ HR S 
11' O" 

COMM. 
CH. 

17 1 

171 

171 

171 

171 

j 171 

17 1 

1 71 

1171 

17 1 

171 

4 "" If s I 
;> I ·. II 

17 1 

1 21 

r ~ . -~~ ; 171 
I 

V E HIC LE AI•§Q9 

S
"'Q E ' COMMAND RESPONSE 
"' U HCE STA. STA. OESCR IPT ION 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

1 

2 

l 

1C2TC 
I • 

c~T c 

c~Tc 

C~TC 

c~Tc 

c~ r c 

C~TC 

C2TC 

c~rc 

C2'U CMECKOUT RES! T L.lQMT • O,F, 

V2MS ~E ASURE TI ME r~OM K125•201 OFF TO WHEN 
G00 6•201 THRU 205 REAC "Es HlGH EMR 
POS I TIO N AND VER I ,Y TME TI ME IS L.ES S 
THAN 1,2 SECO ND FOR EAC H VAL.VE, 

R2SC VERIPV G006•2 01 THR U 205 DBCREASEO 1,3 
To 1.a vee, 

C2PU MRCV COM MAND NO, 2 SW • L.O W EMR 1 

C2PU CHEC KOUT RESET L.IGHT • ON 

C2EV ENG 201 THRU 205 MR CV SOL. CMD ON L. IGH T • 
ON 

R2SC VERIFY G006•i01 THRU 205 !~CREASED 1,3 
TO 1.e vee. 

C 2 P U tvRCV CO~D t\0 . 1 SW - LC»l 8-R. 

C2P U RE SET L.l GH T • · ON 

C2AE AI.L HE~lUM SOL. TO OFf 

C2AE AI.L HELIUM CO NT SOL ON UGHf- OfF 

R2 SC VERl;Y a006•201 THRU 205 Di CR&ASED 1. ~ 
TO 1.8 VDC 1 

l c~PU 1
C2 TC 

1 C~T C CL7C 

MRCV TEST IS CO MP L.E TE 

MRCV TEST IS COMPL.ETE 

I 
C~TC C2RP START LOX HE I ~ J/A C C UMU~AT O R TEST PEA 

V• 300 29 (M 020) TASK 45, R&PORT WHE N 
COMPLETE, 

, 



P A GE G1e 9 LV COOT & CD• VOL I I 
DATE : DECEMBE::R 2, 1970 

024 APOLLO/ SATURN LAUNCH OPERATIONS 
V~~060, VOL JI 

AS-509 RE VI SION 

TIME 
C~MM. I COMMAND RESPONSE 

CH. SEQ UENCE STA. STA. ,.... 
~ ~ lit ~ ~ 

I i 

:- 3 HRSi I 1 4 9 1 0 n l I 

I : 

lcL TC 121 1 C1TC 
C2TC 

1 143 2 CiTC CCL~ 

171 3 C2TC C2 PM 

~ 3 HR S 
45 1 O" 

161 l C4TC C .. PS 

I 
I 

I 123 2 leurs C4HY 

171 3 1C2RP C2 TC 

~ 3 ~RS 
1 40' o" 

1 21 1 CL.TC C1TC 
C2TC 

DESCRIPTION 

~-~'~ ~ ~ 

GDDT ONLY 

CDDT ONLY 

GDDT ONLY 

~ 

VEHIC LE 

REMA RKS i 
~ 1C --- 1 

I 
I 

•• 

W~ E N ~~2 LOAD ING REACHES 100~ START 
C~lLLDOWN PU MP C~ECKS PER V-35014 , 

AUXlLlAR Y PUMP PO WER S W lTC~ TO OFF 

LOX H~ lNJ/ACCUMULATOR TES T COMPL.ETEC * 

GDDT ON.Y •A 



LV coer & co, vo~ rr 
OAT£: OECEMBE~ 2, 1970 
REVISION Q24 

TIMf 
COMM. SEQUENCE j COMMAND CH. 1 STA. 

I 

I 
l 

: 
r r 3 "Rs l 

38' 0"1 I 
I I 121 I 1 C1TC 
I 

l I I I , 
I I 

121 I 2 CLTC 

• 111 I 3 CLTC ' 
I I 

I I 
I . I 

I I 4 ! I 
! I 
I 

I I 
i 

' ' I I 
I I I 

i I 
!cL TC I 

I 121 
I 

5 I 

I ' 

' 
I 

IC1 TC 181 ' 6 I 
I 

I ' 
I 
' 

! I 118 ' 7 ICSAC . I 
I 161 I " IC4 TC 

i I I 
1 1 43 I 9 I C4P~ 

I I 
I 

I 
I ! 
I I . 
! j 161 j 10 C4PS . 
I 

!C4PS 
I ! 161 l ll ' I I I 

I 

IC4PS . 161 12 . ' 
I 

I l I 

161 ' 1 3 IC4PS I 
! 

161 . 14 C4PS 
I I 

I I I 
I 

i I 
I ' 

l 
I 

' ' ; I 

I I I i 
I I I I 

I 

PAG!: 1'110 
'tn10106 0, VOL I I 

APOLLO/SATURN LAUNCH OPERATIONS AS-509 VEH ICLE 

RESPONSE DESCRIPTION 
STA. REMARKS 

CLTC S-1V8 LH2 LOADING IS COMPLET ED AN D 
REPLENISH INITIATED, LOX & LH2 STAB Lf: 
AT 100", 

C4TC START LH2 DIRECTIONAL VENT CHECK. REPORT 
WHE N CO MPL ETE. 

CVTS LV CR YO LOADING IS COMPLETE AND NORMAL TCPl 
REPLENISH HAS BEEN ESTABLISHED, 

NOTE ----
FOR THE NEXT 5 MI~UTES, 
CSAO REQU IRES EXCLUSIVE 
CONTROL Or TV CAMERAS 27 & 
AAJ OR AA4 , 

I 
C1TC RETR ACT PRIMARY DAMPER 

I 

CSAC RETRACT PRIMARY DAMPER. REPORT WHEN 

I COMP~ETE 

I 
CSAO RETRACT PRIMARY DAMPER PER V- 36086 , 

C4PS START LH2 DIRECTIONAL VE NT CHECK, AND 
LH2 AND LOX TANK VENT CHECKS ON CH 161. 

C4HU POS IT IO N S"IVB REP~ENISH VALVE OVERIOc 
CLOS~ SWITCH TO CLOSE 

C4P R VERIFY LH2 REPLENISH VALVE CLOSED 

C45P LH2 ~/ R OPE N ON THEN OFF 

C4SP VERIFY CLOS~D IND ON AND LH2 VENT BO OS T 
CLOSE .AN D L/R LATC~ RESET COMMANDS I NO 
ON• 

C4SP VERIFY ~~2 TANK VENT CLOSED. 

C4SP DIR V~N T TO FL IGHT THE:"J AUTO, VERIFY 
FLIGHT POSITION, 



LV COOT & co, VOL II 
DATE: oECEMBt:R 2, 197 o 
REVISION Q 2 4 

TIME 

161 C4PS 

I 161 16 C4PS 

143 17 C4PS 

! 161 1 18 C4PS 
I 

161 1 19 C4PS 
' I 

I 
I 2o i 161 C4PS 

' 
I 161 ! 21 !C4PS 
I 

I I 
I 161 ! 22 IC4PS 

I 
121 23 IC4TC 

I I I I 

I 
171 I 24 C2TC 

24-1 

P AG E G191 

APOLLO/ SATURN LAUNCH OPERATIONS 
V~0.60, VOL I I 

AS .. 509 VE HIC LE 

DESCRIPTION 

C4SP DIR V~NT TO GROUND T~EN AUTO . VERIFY 
QROUND POSIT I ON. 

C4SP OPEN ~H2 TANK VENT, 

C4MU POSITION S·lVB REP~ENISH VALVE OVE RRI DE 
SWITCH TO NORMA~ . VERIFY NORMAL 
RePLENISH HAS BEEN ESTABLISHE D. 

C4SP CLOSE LOX TA NK VENT THEN OPEN 

C4SP LOX TAN!< NPV OlDE N, LAT CH, CLOSE, THEN 
UNLATCH. 

C4SP VER IF'Y VALVE IN AN l 'JTERME DI ATE POSIT I ON 

IC4SP LOX TANK NPV OPEN THEN CLOSE 

C4SP VERIFY FULL CLOSED I~D ON, AN D LOX 
VE~T/NPV BOOST CL OSE AND NPV LATCH 
COMMAND RE ~ AVS RESET IND. ON, 

!CL TC S-lVB VENT CHECKS COMPLETE, READY FOR 
I CREW INGRESS 

C2RP CDDT ONLY *A 

C2RP CDDT ONlY *A 



~ V COOT & CD, VO~ 11 
DAH:: JANUARY 6, 1971 
RE VISION 025 APOLLO/ SATURN LAUNCH OPERATIONS 

F'AG! G192 
v£i~6 o, VOl. 11 

V!HICL E AS•50 9 

TIMf REMARKS 
COMM. 

CH. 
S! QU!HC! COMMAND RESPONSE 

STA. STA. DESCRIPTION 

3 HRS ~ 
35' 011 

J HR S 
3 0' 0 " 

.5 ~-;RS 

1:: L· f ('l 11 

181 

123 

1 7 1 

1 

1-1 

2 

1 

1 

! 
I 

C.lTC ctECS GDDT ONLY 

CECS ClDDT ONLY 

DELETED 

C2TC C2AE 
C2RP STAR T PROPULSION SYSTEM BO TTL E DECAY 

TEST PeR V-~0 029 (M02 0 ) TASK 34 

' C~TC CVTS ~V READY FOR CREW I NGRESS 

C~TC *** NOTE TIME FOR SC GROU ND C~OSE O UT 
CREW TO ~EAVE Mss PAR~sl T&, 

C ~fS C2FC RETUR N PANEl. CONTRO~ SWI TC HES TO COUN T 
CONFIGURATIO N, 

TCPJ 

1•1 C2FC AI.~ FU~CTIO NAL SWITCHES TO OFf OR DOWN • 

2 

3 

POsiTIO N, EXC EPT ALL ACCUMU LA TOR CONTRO~ 
IN AUTO AND AUX PU~PS IN E N A~~E 

F~IGHT CONTRO L TeST CTC1 15 CO M P~ETe, 

REQUEST P~ RMI SSlO N TO ES TA B L IS~ EAS 
~ANUAL TEM PE RATURE CO NTROl. MODE, 

VER IF Y ACCUMULATORS UNI.O C~ EO 

HYDRAULlC RtCORDERS 0 ~ , 

S~II AUXlLIA RY HYDRAULIC PUM PS, ENGINES 
1, 2, 3 & 4 • ON , ALLOW SYSTEI" 
PRESSURES TO STABILIZE , 

C2FC OPE N MAI N PU MP BYPASS VA I. VE AND AI.LOW 
~AI N Pu MP FLUlD TE MPS TO STA~lLIZE W IT~ 
RtSERVOIR FLUID TEMPS, 



5251.60 
LV COOT & CD, VOL I J APOLLO/ SATURN PAGE 373 

O A T E : 0 E c EM~ E R 2 • 197 0 TEST N~.·20060' APP Ct 
RE VI S IO N 0;? .. VEH ICLE AS-509 

APPENDIX C 

----·-----
LV DRAIN OPER~TJONS 

-----------------~-



~V CDUT & CD, V O~ II 
OA Tl!: : JAf\lUt\RY 11 1 19 71 
REVISIO N 026 

, a,s. , to G 
f>A G!: 37~ 

\ji~~60, APP C1 
VEHICL E AS•509 

APOLLO/ SATURN LAUNCH OPERATIONS 

DUC1UPTIOM ltiMAIUCS 

... v ~ ~ ~ .._ ~ 
AlfltiND!X C 

----------
~V DRAI N OPERATIONS 
••••a•••••••••••••• 

PART 1 ----.. -
••••e•w••••••••••• 

1~1 1 J C~ TC IC1DP C2DP 
C4DP SYS TE MS STATUS SWITCH TO SAFE 

1 - 1 C1e P 
C20 P 
C40 P ••• 'JO Tf: ~ SCR EXTER NAL. AND OF F 

121 2 C~T C CL.V N DES TR UCT SYST EI'C OF' F' 

1 ~1 I ;s l c ~ TC ICUPC ~ O ~ ER DO W~ ST·124 M PER V•3301l 
151 3-1 cure Cl.J'.IP COOT ONLY .. 
121 4 ChT C C~ SP F~IGHT CO NT ROL. CO MPUTeR PO ~ ER S"ITC " • 

I 
orr , 

12 1 5 c~rc !cuGA CO\! Tf:WL. EDS RATE GYRO PO WER SwiTC~ - u F' Fl 
1i 1 

I 
b c~Tc C~GK ~EQUEST & EXEC U T~ F' T04 PER V• J3Q3 3 1 

SECTIO N I V (PO ~ ER OFf ~ VDC /L. VDA ) 

12 1 
I 

7 c~rc ru•c TEq MINAT E Gc01 I F' EXECUT I NG 
1 121 7-1 CLTC UES THRUS T OK SWITCH A&B TO I NH I BIT 

121 6 l c~ rc C\'o CP RcCONF I GUR~ THe lWS TO AN EGRESS 
I 

C O ~ F'IG UR A TlON PER V• 36113, 

1 2 1 I 9 l c~ Tc lcsPP R E~ O V ~ L.S~ 430100 & 43 0200 FIRING POW eR 

I 
PE R V•21194 & REMOV E L.SE POW ER OVERI OE 

l l u 

~ E PO RT WHEN CO ~ PL.ETE , 

121 I C~ TC 1C1 TC 
I 

C2TC 
C4TC 
CU TC VE~ IF'Y SYSTEMS SA F' ED & REA OY F'OR CRE ~ 

EGR ESS, 



LV COOT & CO, VO L. I l 
~AT~: JANUARY 20, 1971 
REV ISION 027 APOLLO/ SATURN LAUNCH OPERATIONS 

375 
V~Sf~6 0 , APP C1 

TIME 
COMM. COMMAND RESPONSE 

CH . SEQUENCE STA. 1 STA. 

111 

168 

111 

111 

111 

11 6 

181 

11 8 

1 81 

121 

' 121 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2 0 

1 

I 

c~Ts 

C~A9 

cxrs 
C~A 9 

' C~ TC 

CVTS 

AL.L. 

CSA9 

CVTS 

CSA9 

CSAC 

CSP P 

VEHI CLE AS•5 09 

DESCR IPTION 

L.V READY FOR CRE W EGRESS . 

A~L. L.V SYSTEMS WIL L. Be HEL. D AT T~l S 
POI NT UNT ll. fLI GHT CRE~ EGREss IS 
CQ'o! PL.ETt:, I 

~t:CO NN E CT SERVICE ARM 9 PE ~ V-36 065 ( lf II 

~OT Al. R~AO Y CONN EC TeD ) 

S/A 9 HAS ~c E~ RECO N NEC T~ Dt 
~ OW 4CT1VE 0 ~ CH A N ~ cL 11 8 t 

S/A 9 I S k~ C ON ~ tCTED . 

CS A9 IS 

PL. ACE Ol'lc PU ~ P I ~ STA~D~Y l l\ f "ERlFY 
OT HER PUMP IS RU ~N I ~G, 

PL.ACE 42 0100 L. C'CKuP c . .A BL.t: SwITCH To 
AND VERIFY 

NO TE ---· 
lr PL.I GHT CREW I S .AB OARU, 
IT WlL.L. BE AP PROXIMATE L.Y 
ONE HOUR BEr ORE AL.L. 
PERSONNEL. WIL L. BE CLEAR OF 
THE CONTRO~ AREA FOR ORAI ~ 
OPE~ATlONSe 

I 
I 
I 
I 
I 
I 

I 
I 

i 
I 

urFI 
I 
I 

I 
I 
I 

REMARKS 

TCPl 

TC Pl 

TCP l 

TCP1 

I 

c R E w E 0 K E s s I s c 0 \C p l t: T E ' A l. L ~ E R s 0 •'<~ !'-1 ~ L I 

ARE C~E AR Of THE CONTROL A" EA 1 LV ~ q- 7 \ 
OPERATIO S MAY START, 

TC Pl I 

NO TE ·---
fOR T~E ~ E XT 1~ MI N, CS A ~ 
REQUIRES EXC L.US lV~ CO ~ T R OL 
OF' TV CAME:RAS 27 AND AA3 OR AA.4 

RECONNeCT ?RIM AR Y DA MP~R 

l 

I 
I I 

I I 
! 
XB-2!;7-

1 107 

I 
I 
i 
I 
I 

l 



LV COOT & CO, VOL II 
DA TE: DECEMBER 2, 197 0 
R EV ISION 024 

I TI~E 
COMM. 

CH. SEQUINCE CO~AHO S A. ,.. 
~-~ ~ ~~ 

181 4 C1TC 

118 5 CSAC 

181 
I 

I 
6 C1TC 

7 

I 

I 
I 

121 I 8 CLTC 
I 

I 

I 
I 

ICLTC I 12 1 I 9 I 

I 
I 

I 12 1 1 0 CL TC 
I 

I 
: 
I 

1 171 111 ic2TC I 
l I I I 
I 

11 ,, 1 I 
I I .:.. 112 ICL TC I 

I 

121 I 13 ICL TC I 
I 
: 

I ' 
I 

I I ! 
I I 

1 1 1 2 1 I 14 I 
I ' I 12 1 I 15 

I I 
I 

I 

I 12 1 16 
' ' I 

! 1 21 I i 1 7 
I f 

! 121 1 18 ,CL TC 
I I 
I 
I I I 

5251.60 G. 
PAGE 376 

APOLLO/ SATURN LAUNCH OPERATIONS 
'tN~O& O, APP C1 

AS-509 
VEH I CLE 

RESPOH5t 
DfSCRIPTIOH REMARKS STA. ,.. ,.... ... , ....._ ~ ~ ..c --c ..... -~ CSAC RECONNECT PRlMA~Y DA MPER 

CSAO RECONNI5CT PRIMARY DA"1PER PER V-360 86 , 

CTS1 DISARM UMBILIC AL SW I TC~ AND CLOSE 
UMi l Ll CAL RELEASE SI MULA TE VALVE 

CL.TC NOTE ----
If COMPUTER lS NOT 
SUPPOR TING, AL.L PERSONNEL 
TUH N TO APP ENDIX c, PART 4, 
PA GE 391 -----

C2TC TURN TO PART 3 AND STA RT s .. II # 
PREPA RAT IONS FOR PROPELLA NT DRAIN ON 
C~AN N EL 171, REPORT W~E N READY FOR 
L~2 DRAIN 

C1TC CDDT ONLY * 

C2TC CDDT ONLY * 

I 

C2 SP CDDT ONLY * 

C4 TC START S•IVB PROPELLA NT DRAIN PREPS PER 
V •305~9 SECT V, 

C1I p 
C2 IP 
C4IP 
CUIP ALL TM RF ASSY•S - OFF AND MARK, 

CliP F1 & P1 TRANSMITTERS OFF 
I 

C2IP Fl, F2, B Pl TRA NSMITTERS OFF I 
' I 

CUIP F1 & P1 RF OFF I 
I 

C4IP Pl OfF T~EN AUTO, I 
CUIP F'l TM ASSY OF'F I 

I 

I 



~V COOT & CO, VO~ II 
ouE: DEcE MBeR 2, 197o 

PAGE G37 7 
1_.0.0~0, APP C1 

REV ISION Q 2 ~ APOLLO/ SATURH LAUHCH OPERATIONS AS-509 VEHICLE 

TIME 
COMM. COMMAND RESPONSE 

CH. SEQUENCE STA. STA. DESCRIPTION 

121 

121 

121 

121 

121 

121 

19 

20 

21 

22 

23 

24 

I 
121 . 25 

121 26 

111 27 

128 

CLTC C1IP 28 VOLT RACS AND 400 HERTZ POWER- OFF. 

CLTC ETMS 
BTMC TM TA PE RE CORDI NG OFF, 

CL TC CliP 
CUIP TM CALIBR ATOR • OFr, 

CLTC CUNP SWl TC~ SE~EC TOR IN HIBIT OFF, 

CLTC CUIP C•BA ND 8EACO~ *1 - OFF 
C•BAND SEACON t2 - OFF 
CCS TRANSPO NDE R ~ OFF 
COMMAND/DECODER • OFF 
0-BA ND lNH IBIT 11 & *2 - OFF 

CL.TC CUIP Q"BA~L POWER - OFF 
Q~BA~~ HEATER POWER~ OFF, 

1CLTC CUCP HIGH PRESSURE REG ULATOR Swi TC H TO LOW, 

CVTS CLTC SC EDS POW ER IS OFF 

CLTC CVT S COMMAND DECODER IS OFF, 

TCPl 

# TCP 

TCP l 

TCPI 111 

1121 
' 

1 121 

29 

CLTC 

CL.TC 

CLTC 

CtTC 

CVTS 

CUNP 

BRFS 

BRFS 

AL~ LV RF SYS TEMS ARE OFF, 

SWITCH SELECTOR INHIBIT ON, 

SECURe GSE fLIG HT CO DE PLUG I # 

1181 

I 

i 
I 

121 

111 

1181 
! 
i 

I 

C~TC 

CVTS 

SECURE ORSCS GS E PER V~3800 0 SCR UB/ 
RECYCLE PROCEDURE 

PR lMA~Y DAMPER AND S/A 1 ARE CON~ECTED, I 

PRIMARY DAMPER 15 CONNECTED . 

*********•CAUTION********* * 
• • 
• THE FOLLOWING SEQ IS • 
* HAZARDOU S, * 
• * 
••••••••••••••••••••••••••• 

C0~11 N Uc THERMAL CONDITIONING PURGE AND 
ENGINE MEATER OPERATIO NS UNTIL RESIDUAL 
LOX MAS BOILED OFF, 

TCPI 



~V COOT & CD, VO~ II 
OATP!": DtCEMBER 2, 19 70 
AEVISION 0 2 4 

TIM£ 
COMM. SEQUENCE COMMAND 

CH. STA. 

1 21 36 c~Tc 

121 3? C~TC 

111 3 6 c ~ rc 

39 

APOLLO/ SATURN LAUNCH OPERATIONS 

,a,1 ,eo 
PAGt: ~78 

v.SY~6 0a APP C1 
VEHICLE • , . , Q 9 

RE SPONSE 
DESCRIPT ION STA. REMARKS 

C1SP RETURN TCS KEY TO CPSS 

CI,.VN RETURN DESTR UCT SYSTE M ENABL.t: I<EY TO 
CPss 

CVT S TCS AND DEST"UCT SYSTEM ENABLE KEYS HAVE TCPl 
BEEN RETURNED TO CPss 

NOTE -·--
CON TI NU ED I N APPE NDIX c. 
PA RT 2 1 

I 
I 



LV COOT & co , VOL I I PAGf G 379 
OA Tf : DECEMBER 2, 1970 't'!'Si04060, APP C2 
A! VISION 024 APOLLO/ SATURN LAUNCH OPERATIONS AS,.,09 

VEHICLE 

TIM! DESCRIPTION REMARKS 

~ ~ 
,.. 
~ ... ..c ~ ~ ~ ~ ~ 
fl•"r a 

I ------
I 

LV DRAII\ --------
I 
I 
I 
i 
1 181 1 ClTC CCPP SECURE RP-1 PANE~ PO WER 

! tat I 2 lc1 TC CCLO STA RT AUTO SIMULTANEOUS LOX DRAIN PREPS 

I I PER V"35 01• ADDE NDUM 8-1. RE PORT WiotEN 
I READY TO START DRAI N. 

I 
I 171 I 3 C2SP C2TC COOT ONLY • I I 

I 
I j I 

1121 
I 
I 

4 C2TC CLTC CDDT ONLY 

I 
* I 

I I 
I 

I 
CLTC C2TC CDDT ONLY 1121 I 

5 * 
I 

I 
I 

181 6 CCLO C1T C LOX DRAI N PREPS CO MPLETED, 

1121 7 CLTC C1TC 
C2TC 
c•rc VERifY "EADY TO STAR T Sl~ULTA NEOUS 

PROPELLA NT DRAIN 

111 8 CLTC CVTS RESET CDC TO T•O AND START COUNT UP TCPl 

0 ' O" j 
1121 1 lcL TC C1TC CLeARED TO START SIM ULTA ~EOUS DRAIN 

I OPERATIO NS, 
I 

1181 2 CtTC j CC~H STAR T AUTO SIM ULTA NEOUS Liot2 ORA l ~ 
OPERATIONS PE R V~35014 ADDE NDUM B-1. 

I REPORT W~EN CO MP~ETE. 

181 3 C1TC CCI.O STA RT AUT O SIMULTA NEOUS LOX DR AIN 
OPERATIONS PER V•35014 ADDENDUM B-1, 
REPORT wHEN COMP~ETE, 



LV CD UT & CD, vO ~ li 
OAT!!:: DECE MR E~ 2, 197 0 
REVISION Q 2 <4 

T IME 
COMM. SEQUENCE COMMAND 

CH. STA. 

I 
I 

I I I 
? ' v" I I 

11bl I 1 C~I.M 

I 

• b ' 0 II I 
I 

1 ~1 I 1 C~ I. H 

I I 

I 
I 

r1J I 0 II I 
I 

1c-1 1 lc ~ 1. o 
I 

~ 32 1 I I 
o •• I 

1b l 1 C~I. O 

I I I 
I 

"'~ ' 0" 

I 
1D 1 1 C ~ l.~ 

1 Hri S 
15' 0" 

161 1 lc ~ 1. H 

1 !o!rHi 
~ o • 0" 

181 1 C~I.O 

121 2 CLTC 

181 3 ClTC 

1'11 • C~TC 

171 5 C~TC 

APOLLO/ SATURN LAUNCH OPERATIONS 
38 0 

v•Y~6o, APP C2 
V E HICI..E AS•,09 

RESPONSE 
DESCR IPTION STA. REMARKS 

I 
I 
I 

I 
IC1 TC S~ti I.H2 DRAI N I N PROCESS 

I 

lc1 TC 
I 

S•!V B 1. H2 DR AI N l N PROCESS 

I 
i 
' 

I 
C1TC S• IC I.OX URAl N STA RT ED 

I 

I I CiTC S• ·tl I. OX ORAl ~ STA ~T ED I 

ts•il L.H2 APP ROXl MATEI.Y 50" > I 
I 
I 
I 

Ci TC S• ·ll I.H2 DRAI N IS COMPI.ETE 

I 
l 
C1TC S•iVB 1. 1'1 2 DR AI N IS COMPL.ETt:, 

C1TC S·I I L.OX DRAIN IS COM PL.ETE, STARTI NG 

ClTC 
S"IVB L,OX DRA IN, 

C2TC 
C4TC START LH2 POST TANK ING PURGE PER V- 35015 , VOL I I I 

CC LJ-i START LJ-i2 SYSTEM PURGE PER V-35015, ~L II 

C2NP REto10VE PM POWER 

C2SP 
C2RP START POS T TA NKI NG PU RGE PER V•35 015, 

VOL. I I , NOTitY C2TC WHE N TA NK PUR GE 
BEEN I ~ PROQRESS POR 30 Ml UTES, 

1''1A s 



LV CDU T 4 CO, VO~ li 
~ATE: : D t:CE MB ~R 2, 19? 0 
RE VISION Q 2 4 

I TIME 
COMM. SEQUEHCE I COMMAHD 

CH. STA. 

~ 1 HA~ 
~ (I t 0" 

1'11 6 lc~ Tc 
I 

171 7 lc? Tc 

171 8 C~TC 

171 9 c~Tc 

11- t! HRS 

1 1.1 ' 0" 

181 1 C9 ~0 

121 2 ClTC 

i 
161 J c~Tc 

I 

161 4 C~TC 

161 5 c~Tc 

181 6 c~~o 

121 7 c;rc 

171 8 c~ Tc 

8-1 

I ' 
I I 
I I 

111 I 9 C~T C 

I 

APOLLO/ SATURN LAUHCH OPERATIONS 
381 

v£$fcf&6o , APP C2 
V EH ICL E AS•509 

RE SPONSE 
DESCR IPTIOH STA. REMARKS 

C2PM SUPPORT ~~2 SY STEM SECURING PER V•35 015, 
vo~ II ON CM 143, 

C2SP ~O W ~EVE ~ 'URGE orr W~6N NO T REQUIRED, 

C2GP STA RT QH2 CIRCUIT SCRUB pURGE PER 
V•~0029 CM020) TASK 54, 

U29E S•II PROPE~LANT DRAI N IS COMPLETE, 
RE~EASE S•II RED CREW 'ROM STA NDBY, 

C1TC S•IVB ~OX ORAJ N COMPLETE 

CLTC S-IVB LOX DRAIN COMPLETE, 

I 
C4"4 N SUPPORT ~H2 SYSTEM SEC URI Nu PER V•35 0l5, I 

vo~ II ON CM 143. 

C4PU PU POWER orr T ~E N AUTO 

C4PU ~ O AOI N G MEASUREME ~ T E NAB~~ • OF'F' 

CiTC S•IC ~OX DRAIN CO~P~ET ~ 

CI.TC LOX DRAIN 15 CO MPLETE 

C2F'C START EAS POST DRAI N PROCEDURe PER 
v·~oo29 cMo2o ) r•s~ 55, 

cc~o 
CCl.H ••• ~OTc PROPELLA ~ TS s UPPOq T ~ ILL BE 

4 I RtCVIREO U ~ T l l. COM PLET IO N Or S•II 
s .. t VB PURGES (APPR OX T•713 C ~ RS) 

CVTS LV PROPt:LLA NT DRA I N Is C O MP LET ~ AND TA "l ~ TCPl 
PURGES ARt: ~~ PROG Rt:SS, 



~ V COOT ~ CD , VO~ Il 
OAH : OECE MBER 2, 1970 
RE VI S IO N Q 2 4 

TIME 
COMM. SEQUENCE COMMAND 

CH. STA. 

~ 'i. HAS 
1!)' 0" 

121 1 cvTs 

I 
I 

1 tt 
I 

2 c~Tc 

1 d 1. I 3 
l 
Cl TC 
I -

I 
4 

I 
I 

' 

121 4•1 cvrs 

I 
I 

121 4-i:! lc!,TC 

I 
I 

I 
171 4- 3 l c~Tc 

1 71 1 c~rc 

121 2 C~TC 
I • 

I 
I 

,a,1,60 
PAGE 382 

APOLLO/ SATURN LAUNCH OPERATIONS Vi~~60, APP C2 
VEH ICLE AS-509 

RESPONSE 
STA. 

C~TC 

1C1 TC 

I 

I 

C C~P 

I 

I 
I 

c ~Tc 

CiTC 
C2TC 
C•TC 
CUTC 

I 
C2PV 

IC2SP 

I 

C!.TC 

DESCRIPTION 

C~EAR TO START RP•l REP ~E N lSH CIF' 
~ECYC~JNG TO T• 9 H~S) 

START RP•l REP~E N ISH Clf" RB CYCL.I NG TO 
T•9 HRS) 

APP~Y RP •1 PA NEL. PO WER AND START 
~EP~ENisH PER V• 25389 (IF' RECYCLING TO 

• 9 ~RS) 

\J OT E --·-
FO ~LOWlNG SUBSE QUE NCES ARE 
TO 8~ PERfORMED ONLY IF Mss 
IS RETURNI NG TO PAC , 

t.1SS OBSt:R V;· RS ARE To REP OR T To pVTS AT 
~A UN CH OPERATI ON TRAI~ER 179 AT THE PA C 

~ SS OBS~RVERS ARE TO REPO RT TO PVTs AT 
~A U NCH OPERAT I ON TRAILER 179 AT THE PAO 
~AI~ GATE rOR BRIEFI'JG 1 ~ ~5 MINUTES , 

MSS PLATFOR M OBSERVERS WIT~ HEADSETS 
REPORT TO PVTS AT PAD M Al ~ GATE (TRAI~E R 
1?9) FO R BRlEF'I\JG I ~ 45 M l ~UTES, 

VERIFY POST TA N KI ~ G PURGE 1N P R O G ~ESS 
FO~ MINIMUM OF 30 ~ I N UTES A ~D qEADY fOR 
SAPETY INSPECTI ON TEA M TO ENTER PAD, 
CO ~ Tt Uc POST TA NKI NG PURG~ A ~ D SUPP OR T 
TBC ON 4~ GH2 SNIFFER CHECK S, 

S• ll ~H2 PROPE~~ANT TA NK PURGE D FOR 
MIN I MUM Of 30 ~ I NU TESf READY fOR SAf~TY 
INSPECTIO N TEA M TO EN ER TME PAD, 
CPO ST TA NK ING PURGE 15 CO NTI NUING) 

REMARkS 

TCPI 

TCPI 



L.V CDL) T & CD, VOL. I l 
oATil!: : uE cE ~B E:R 2, 1970 APOLLO/ SATURN LAUNCH OPERATIONS 

383 
vi$frf&6o, APP C2 

REVIS IO N Q 2 ~ V EH ICLE AS•,09 

I TIMf 

• ~ ~RS 
4 u' 0" 

COMM. I COMMANO RESPONSE 
CH. SEQUENCE STA. STA. DESCRIPT ION 

121 

1 S1 

1b1 

171 

181 

181 

121 

3 

5 

6 

7 

8 

11 

12 

C~TC S•IVB ~H2 PROP E ~L.A ~ T TA~K ~AS BEE N 
~U~GED FOR MI NIM UM Of 30 MINU TES AND 
READY rOR SAfETY I N SPECTIO ~ TE AM TO 
ENTER PAD t CPOST TA NKING ~URGE IS 
CO NTtNUl NG ) 

c;Tc CCL.H Sell & S•lVB TA NKS HA Vt Be~N PURGeD FO R 
MINIMUM Or 30 MI NUT ES, VERIFY GsE REA DY 
roR SAFETY I NSPECT IO N TEAM TO EN TER PAD 
ANO VERifY ~ESS THA N 4% GH2 1 ~ ST AGE 
TA NKS A. ND TRANSF ER Ll \E BY S ·IF"F'lNG AT 
SA MPLE PORTS o ~ VALVE SK IUS, VERIF Y 
I NITIAL. SYSTEM SEc uRING CREW AT ROAD 
BL.OCK TO fOLLO ~ SAf ETY I NSP ECTION TEAM 
TO T~E LUT AND TO THE L. H2 STORAG E ARE A• 
S•tl & S•lVB TA NK PURGES WlL.L CO NTI NUE, 

lc; rc cc~o VERIFY INITIAL. SYSTE M SECU RI NG CREW A.T I 
ROA D BLOCK TO fOLL Ow SAfETY l ~ s P ECT lO N 
TE AM TO THE L.UT A. ND TO T~E LOX ST J RA.GE 
AREA, PURGE, INERT AND SECURE I. OX 
SYSTE M PER V•25342• 

I 

c~rc 

C~TC 

Ct TC 

1
c; Tc 

I 

l c~ TC 

C~TC 

C2SP 

U2IE 
U2sE 

cecs 

C~TC 

SH~OUD PURGE TO CLO SE 

VE~l ~Y s ·ll INsU LA TIO N PEesO NN EL. AeE AT 
ROADBI.OCK TO ACCOM~A.NY S A~ ETY INSPECTlO~ 
TEAM TO PAD APRON AND 140 r r LE VEL. 

SwtTCH ECS FRO M G ~ 2 TO AIR PeR V•36074 
PART 0 VER IF Y " A. NOV AI. VE sECUR I NG CRc~ 
AT ROAO~L. OCK TO fOI.LOW SAF ETY INSPECTI ON 
TEAM TO ECS ROOM, 

SeCURE ~GO SY S PER V~370J8 

VE ~ T S·lC GN2 BOTTI. ES TO 1~00 PS I PE R 
V·2-327t 

~EATER PO wER SWlTCH TO OfF 

S•tl l~SU~ATIO~ PERSO~~E L AR E AT 
R0ADB~OCK TO ACCOM PANY S AF~TY INsPECTIO N! 
TEAMS TO PAD APRO N AN D 140 FT LEVEL, 

REMARKS 



~V COUT & co , VO~ 11 
OATE'": DE CE MB ER 2, 1970 
REV ISION Q2 4 

TIME 
COMM. SEQU ENCE ! COMMAND CH. STA. 

i 

t , ·'"si 41 ' . J" 
t 

I l 12 • 1 13 c;rc 
' 

I 
I I 

I 
I 
I 

I 1c~ TC 
I 

1 11 j 14 
I 

I 

I I I 
' 

I I 
I 

I 
I 

I 

I 

I 
I 

' ~'••o o 
PAG!: 384 

APOLLO/ SATURN LAUNCH OPERATIONS v£~~60, UtP C2 
VEHI CLE AS•' 0 9 

RESPONSE 
DESCRI PT ION STA. REMARKS 

I 

CL,TC AL.~ SYSTEMS ARE READY FO A SAfiTV 
I NsPECTION TEAMT 10 E N ~ E R rME PAD, L.OX, 
L. M2 ANO ECS INI IA~ SV TEM SEC URI NG 
CREW S ARE AT ROADSL.OCK TO ACCO~PA ~ Y 
SAFE TY I NSPECTIO N TEAMS TO ~UT, L. OX & 
L.M2 STORAGE AREAS AND ECS RO OM , 

CV TS L.V PROPE~~A N T DRAI N OPERATIO NS AA6 TCFI 
CO ~ P~ETE ~ V I~ READY fOR ~AFErY 
I NSPECTlO N TEA~ 1 I NITI AL. S ST EM 
SEC URI NG CREWS AND S- I I I NSU~ATI O ~ 
PERSO NNEL. TO ENTE R THE PAD, 

I 

I 

I 
l 
I 

I 
I 

I 

I 



LV COO T a CD, VOL I I 
o• n: : ue: CE MB cR 2, 197 o 
RE: V tStO N Q 2 ~ 

APOLLO/ SATURN LAUNCH OPERATIONS 

I T IM! 
COMM. COMMAND RESPONSE 

CH. SEQUENCE STA. STA . 

I 

~ 2 HAS 
4 0 ' 0" 

. 
I 

I 

I 

I 
I I I I 

I 

I I 
I 

. 
I 

I 

I 

I 
! t 

I 
111 15 c~Tc CV TS 

DESCRIPT ION 

NOTE ----
A SA FE TY I ~ SPECT I O N OF THE 
~ AUNCH PA D AND I ~IT IAL 
SYST EM SE CUR I NG Or 
HAZAR DOUS SYS TE MS WILL BE 
CO NDUCTED AT T ~tS TI ME, 
OEStG NATED LAUNC H V E~I C~ E 
~E R S O NNE ~ W l~L ACCOM PANV 
T ~E SAFETY I N S PE CTI O~ T ~ A M S 
TO T ~ E LUT, LOX & LH2 
ST ORAGE AREAS AND EC~ ROOM 
BUT wiLL BE ~RECEDE D BY T ME~ , 

TH~ ~ U T AND ~ TC R MAV BE 
OPEN~D r oR STA GE AC CES S 
CRE W ENTRY UPON CPSS 
VERtF I C A T I O~ T~ A T I 

1 • TH e s ~ t i & S~ I VB LH2 
TA NKS CON TAI N LESS T ~ A \ 
4~ GH 2 BY S ~ lFF I M G 

PUHG~ GASES AT S AM P ~ E 
POR TS 4T THE F ~ L TERS o~ 
F' l LL. LI NES, 

2, T H~ L. ~ 2 TRANSF ER L.1 ~ ~ 
CO NTAI NS L.ESS TH AN 4~ 
GH2 BY SNIFF ING PUR G: 
GASE S AT SA MPLE POR TS 
AT THE INLE T TO VA LVE 
SKIDS, 

3, T M~ GN2 MANDV A~ VE S ~ A V E 

J EE N CLOsE D IN THE 
RO OM , 

ECs 

T~o~ E L. OX a L~2 ST ORAGE AR EAS 
MAY BE OPE NED FOR ACCESS 
WHEN CP SS INSPECTIO N OF 
E AC ~ AREA IS C OMP~ E TE , 

REQVEST CPSS TO CI..E:.AR BE Nld ,1( PERSQ N!'f EL. 
' TO FA CILITY M I G~ PREss uRE ~ H2 ARE A TO 

SE c U ~~ AND VENT 6000 PSI G ~2 TRANSf ER 
L.l NE 

REMAR KS 

I . 
TCPI 

I 

I 
I 

I 

I 
I 

I 
I 

I 
TCPI 



LV COOT & CD , VO ~ 11 
l>An: : I:iE CEMBER 2, 1970 
REV ISION Q 2 4 

TI ME I COMM. 
SEQUENCE I COMMANO CH. STA . 

~ 2 .,Rs . I 4 I) ' o" I 
I 11 ?'l. 16 c; rc I : 

I 

I I 

I l c~ r '261 17 I ' · -

I 
I I I 

1' '- 16 s~sc 
I 
I 

• 19 

1ol 20 ic1 rc 
I -

2 t-!RS 
4~' 0" 

171 1 C~rC 

171 2 1c~Tc 
171 3 1C~GP 

1 81 5 ClTC ... 

I 

I 
I 

I 

APOLLO/ SATURN LAUNCH OPERATIONS 
386 

v5$[rf66o, A,.P C2 
V E HICLE ABt~t509 

RESPONSE 
STA. DESCRIPTION REMARKS 

c~Tc REQUEST SUPPORT PREPA RE TO ~AVE 1WO 25 
I 

TON FORKLlFTS .AJ\10 CABLES FOR ESP TRANSPORTER I 

K>VE. FORKLIFTS SHOULD BE AT THE I 
~SS ROA D B~OCK AT T• 2 HRS ·~ ~~ ~ • ND I 
REAOV TO P ~ .L TME ESP TRANSP ORTER AT Tlo! t:l 
STAR ) OF pAO OpENI NG, 

sosc R(1UEST TWO 25 TO N FORK~ I FTS AND CABLES TCPI 
F'OR EsP TRANs PORTER MOVE t FORKLIFTS 
SH OULD BE AT THE MSS RO AO ~ LOC~ AT T• 2 
~RS 45 MI N AND READY TO PULL T~E ESP 
TRA NSPORTER AT THE BEGINN I ~G or PAD 
OPE ,, ! " ~ 1 

CLTC Vt:~q; v s • . ,va & S~II PERSON ~ EL ARE REA DY TOPl 
TO SUPPORT GH2 CROSS COUNT RY LINE 
SECURI~G WITH GHE, 

CUTC TERMI NATE ALTE RNATE FIRING ROO~ SUPPO RT 

CCl.H VER I;' Y r'l HE N SYS TEM I N E R T I N G T 0 LESS T H A Nl 
~~ GH2 ls SA T1SF'ACT0RV SY COORDI NATING 
WIT M SECURING CRE~ ON LUT WITH SAFETY I 
I ~ SPE CTl O N TEAl" 

C2TC EAS POST DRAI N PROCEDURES ARt COf'1PLETE 

C21P GROUND POWER TO OFF', 

C2T C GH2 CIRCUIT SCRUB PURGE COI"' PL.E TE. 

••••••••••CAUTIO N•••••••••• 
• • 
• THE f o ~L.O W I NG TWo • 
• SEQUENCES ARE HAZARDOUS • 
• • ••••••••••••••••••••••••••• 

C1~E AFTE R ReSI DUAL LOX HAS BO lL.iO Of F AS 
I NO lCATCD SY MEAsU REME ~Tl C 242~101 TM RU 
• 105 & HE AT ER S CYCLING, U~N OF F ENG, 
HEATERS• T~SRMA L. CO NDI TIO NING PURGE 4 
~EATER POIIIER, 



L.V COOT & CO , VOL. I I 
OA TE: JANUARY 6... 1971 
REV ISION 025 

APOLLO/ SATURN LAUNCH OPERATIONS 

381 
V-$[~60, AftP C2 

VEHICLE AS•509 

T IME 
COMM. SEQUENCE

1
COMMA NO , RESPONSE DESCRIPTION 

CH. STA. STA. 
REMARKS 

.. ~ MH~ 

4'' 0" 

16 1 6 c;rc C1PE SECURE APPI.lCABL.E ?ORTJO NS OF S·I C 
PNEUM ATICS SYS PER V•2 4327 1 RE PORT WHEN 
COM,l.E'fE. 

121 7 C~TC CL. TC ecs SWIT CH OVER F'ROM GN2 TO AIR IS 
COMP L.E TE 1 ECs GN2 1 s lN ST ANDBY 
CO ~ F' I GUfU T I ON • 

• ~ HRS 
L' t U'' 

I 171 1 C ~TC C2J'V SE:CVRE PURGt: AND VACU UM SYS TEM PER 
V• 2531 1 (1.009), 

I 
1•1 NOTE ----

I lF ReQUIRED, OPERA TIO N .,.., 1 L.l.. 
I CONTlNVE PER APPI..lCABI.E 

SECT 'lO NS or; V•26276 (G O~HI) 1 
I 

I 
J HRS 

3L1 1 () " 
t 

i 
c~Tc C1 TC SE "!D TSM PERSO NN E:L. TO ZERO L. c VEI. F'OR TSM 1121 1 

! 

I 
3• 4 TILT BACK (IF" Mss Is TO HE RETURNt:O 

I TO PAD) t 

lm 2 c;rc CTS1 SE ND TS M PERSO NN EL. TO zeR o !. EVE !. ; OR 
IN ST AL. L. lNG TSM SAF"ETY CABL.6 S, RIGGI NG 

I TSM J,. .. F' OR TII.T BAC K AND SECU RING TSM 

I 
' SYSTEMS <IF' MSS IS TO BE Rt:TUR NEO TO 

I PAD) • 
I I 

., .5 ~o~I'I S I . 4 () 1 Jil l 
I 

1 bl 

! 
1 C~LH C1TC SYSTEM lNf:RT l NG HAS BEE N VE: RIFlED 

SATlSF'ACTORlL.Y ON THE l. UT 

1b1 2 c~cs C1TC ecs GN2 HI\ NDVAI.,VES HAV E BEt:N CL.OSED 
:c :: :: :~ :: :: :: :: WARNING :: :: :: :: :: :: :: :: 
" .. .. .. END ECS INERT ATMOSPHERE HAZARD " .. .. - RESUME PREVIOUS HAZARD LEVEL .. .. .. 
" .. .. .. 
,, ,.. ,.. ..... ' " '" ,.. .... ,, .... .... , .. .... ..... ' "' .... .... .... , .. .. .. .,,. "" .... "'" ..... ., ... , ... ., .. "'"' ., .. "'" "'" ........................ "'" ...... ..... 



TIME 

~ 3 MRS 
4 ll ' O" 

~ 3 MR S 
4~' 0 " 

APOLLO/ SATURN LAUNCH OPERATIONS 
388 

1/£~~60 , APP C2 
VEH I CL~ A8tt509 

COMM. COMMAND RESPONSE 
CH. SEQUENCE STA. ST.i. . DESCRIPTION REMARKS 

121 3 CtTC CLTC ECS GN2 ~ A N OV ALVE S ARE CLOSED AND L~2 

;Y~rEM lNER~l NG ON rHE LUT ACCEPrABLE 
0 ARI!A 011 N!NG 

111 4 C~TC CVTS ECS GN2 ~A NOVALVES ARE CL.OSED, L.M2 TOP% 
sYsTEM INERTI NG ON THE L.ur 15 ACCEflrAaL.c 
ro~ AREA OPENING! 

121 1 CYTS CL,TC SAPETY XNSPECTJO N IS COMPL eTE , SPECIAL. TCPJ 
CON Te O~ AREA I s OPE N 
PERS NNEL, 

FOR RE:QUIREO 

151 2 c~Tc CUCP V6 NT ST•l24M AIR BEARI NG SYSTE M PER 
v"e-o11, REPQ~ T W~EN COMP~ETE, 

151 3 1 C~TC CUCP PUMP PRESSURE SWITCH ACTI VATE o;; T~EN 
AUTO 

121 4 C~TC C1TC 

I 
C2TC 
C4TC 
CUT C SPECIAL. CONTROL. AREA IS OPSN FOR I 

REQ UIRED PERS ONNEL., 

121 5 s~sc CL,TC 25 TO N fO RKLIFTS & CABLES AT PAD QATE 
l 

TCP I 
FOR MOVE OF ESP TO ML., 

188 6 c~rc AL.l. Al.L. P~RSONNEL. TUR~ T0 1 
( A PPE ~O lX f fOR OR V COOT QPE R• riONS ) 
C VO~ UM E II I fOR l.AU NCH VE~ICL& SCRU B TO 
L.A UN CH T UR N ~ RO UND OPERAT IC S> 



LV COOT & CO, V O~ II 
'YIA T£! DEcEM 8 E R 2 ' 19' 0 APOLLO/SATURN LAUNCH OPERATIONS 

~89 
y!i$jrf&60, APP C3 

REVISION Q 2 4 

TIME 
COMM. 

CH. 

171 

171 

171 

171 

171 

171 

171 

17 ~. 

171 

VEHICLE AS•509 

S 
COMMAND RESPONSE 

EQUENCE STA. STA. DESCRIPTION 

1 

2 

3 

C" TC 

CfTC 

l c~rc 

I 

C2SP 

C2SP 

C20P 

C2GP 

---··-
----·----------~---------------~----~-

GN PURGE VA~VE TO AUTO, 

~H SUPP~Y VA~VE TO AUTO, 

GH SUPP~Y V A~ V E TO CLOS~, 

START TANK ~INE VENT TO OPEN rOR APPROX 
10 SECONDS THEN CLOsE, 

5 C~TC C2GP GH REG VE NT S TO OPE N, 

6 C~TC C2 9P HE PRESS SEL SW TO 1000 PSlQ~ 

7 C~TC 
I 

s 1 c~ Tc 
I 

I I 
I 8•1 I 

! 9 c~ Tc 

! 10 C~TC 

C2AE VERl~Y ENGI NE PURGES COMP~ET~, 

C2AE USE ALL HE SOLENOID SWIT CH TO VENT ENG 
HE BO TTLEs BE LOW 25 PslA, 

C2PU 
R2SC ••• NOT~ ME SAUREME NT S 0006•~01 TH ROUGH 

205 WI LL BE ACTIVE, 

C2RP PNEU SUPPLY VA~VE TO OFF, 

C2RP ~OX HE INJECTION TO START , THE ~ AUTO, 
WHE N RECElVtR PRESS APPROX, 1465 ~SlAt 
HE INJECTIO N TO STOP, THEN AUT O ~ 

10•1 C2SP ••• ~OTE LOX HE INJECTION ReCe iVER BEI NG 

11 

VENTED INTO ~OX TA~K, 

USE REClRC ACT SYSTEM VE NT SWlTCH TO 
VENT R6ClRC RECEIVER TO APPROX, 1~65 
PSU, 

START TA NK SUPP~Y ~I N E VE NT TO Offt 

C~TC C2AE VERlrY ~E BOTT~E PRESSURES BE~OW 25 
PstA, 

C~T C 02AE VERirY START TANK PRESSURES BELOW 25 
PSIA, 

REMARKS 



~ V CO OT 4 CD, VO ~ 11 
OATC: D t:CE M~ f:R 2 , 1 9 7 0 
RE VI S ION J 2 4 

APOLLO/ SATURN LAUNCH OPERATIONS 
39 0 

vftSfrM60, APP C3 
V EH ICL E AS•509 

T IME 
COMM. COMMAND I RESPONSE DESCRIPT ION CH . SEQ UENCE STA. STA. REMARKS 

I 
171 15 C~TC C2AE A~~ ENG EMERGE~CY CUTOF F T ~ AUTO, 

171 16 CfTC C2RP VERI,Y ~OX ME INJECTION ~ECEI VER 

PRESSURE APPROX, 14465 PsU, 

171 17 c~Tc C2RP VERlrY REClRC RECVR PRESS APP ROX, 146!) 

Psi•. 

17 1 18 c~Tc C2RP PNEU~t SUPP~Y VAL.VE TO PRESS UR IZE, 

171 19 C~TC C2GP 
CiP'V 
C2'M 
C2S P VERIFY READY rOR PROPE~LA N T DRA I N, 

171 20 C~TC C2P'V ~AI N TAt N COM MO N BU~KHEAD VAC UUM FOR 
PRO PEL.LA NT DRA I N, 

121 21 C(T C C~TC S•il ReADY FOR PROPEL.~ANT ORAl ~ . 

I 
' I 
I 
I 
I 
I 

I 

I 
I 

l 

I 
I 

I I 

I 
I 

! I 
! 
I 
I 

I 
I 

I 



LV CO OT & CO, VOL Il 
CAT~: Dt CE MES ER 2, 1970 APOLLO/SATUR~ LAU~CH OPERATIONS 
REVISION Q 2 4 

TIMf 

I 

COMM, 
CH. 

121 

121 

121 

121 

121 

121 

121 

121 

SEQ UENCE COMMAN D RESPONSE 
ST A. STA . DESCRIPTION 

1 

a 

·-----
LV P RE~S FOR COMPUTER DOW N DRAI N 
••··~·&•••••••• ••••••• •u•••••••• 

C~ T C CUNP ISSUE STAGE LOGIC RESET, 

CkTC CL.YN VcRIPY/PLACE ML DCE TO MANUAL MODE 

CkTC CL.VN IiSUE TME FOLLOWING MOOS ON OR OFF 

ALL 

sl~ULTANEO U sLY BY sETTING UP TME DCE BIT 
~ATTERN OEFJNED FOR EACM GROUP ( ANNOUNCi 
OVeR O!S C~ 121 AS EAC~ GROUP IS ISSUED) 
PER V•!1ooe, 

••• ~OTE ALL PANEL OPERATORS POSITION 
SWITCHES To PoSITioN JNClC•TED JN 
PARENTMES1S AfTEA TME GROUP tS 
ISSUED 

Cl,. VN GAP 1 • MUX 22• ADDRESS 19, DA TA BIT 
3 uP, 4 uP, 19 uP, 22 uP, 
1467 OFF (S•lC TM CAL PO~iR O'F) 
1468 OFF (S•IC 400 MZ POWER O,F ) 
t483 OFF (S• I C Ft•RF orF) 
1486 o,r (S•~C P~·RF O'F) 

CL. VN GRP 2 • MUX 22• ADDReSS ao, DATA BIT 2 
UP 
1460 orr (S•tC 28V RACS POWER OFF) 

Cl,.yN GRP 3 • MUX NONE, ADDRESS 9, DATA BIT 
0 ON, 10 ON, 20 ON 
02l6 ON cTSM 1~2 uAa RELEASE SJM 
VAL.~E CLOSE) 
0226 ON CTSM ~-a UMB RELEASE iiM VAL.VE 
CL.OSE) 
0236 ON CTSM 3~4 UHB RE~&ASE S%M VALVE 
CLOS&) 

C~VN GRP 4 • MUX 22, ADDR&SS 5e DATA ItT 4 
UP, 
11~2 OPr (C2RP•AEclRC RECEIVER SUPP L. V 
VAL. VE TO OFF) 

CL.VN GRP 5 • MUX 22, ADDReSS 2, DATA liT 
17 UP 
1073 6Pf (C2GP•ME SELECT TO 1000 ~51) 

REMARKS 



LV CDUT & CO , VO ~ 11 
OAH : Ut:CE M13ER 2, 1970 
REVISION V 2 ~ 

APOLLO/ SATURH LAUHCH OPERATIOHS 
392 

yi$ffM6o, APP c• 
VEHICLE AS• 5Q9 

COMM. COMMAND I RESPONSE ---
TIME CH. SEQUENCE STA . STA. DESCRIPTION I REMARKS 

I 
1 (1 3•7 CL.VN GRP 6 • ~ux 21, ADDRESS 2, DA TA BIT 16 

ON 
0568 ON cC2 RP L.OX ,..E INJ START) 

121 3-~ CL.VN GRP 1 • MUX 22~ ADDRESS 10, DATA BIT 
14 UPt 11 UP, UPt 6 ON 

l 1262 OFF (C2IP F1•RF O~F) 
1259 orr CC2 lP F2.RF Orr) I 1257 O~F (C2IP P1 - RF OFF> I 12'4 ON CC2PC MAIN PUMP BYPASS VAI.VE 

I 
OPEN) 

121 3•9 CLV N GRP 8 • MUX 21, ADDRESS 7' DA TA BIT 191 
ON, 
0691 ON (CCS TRA NSPO NDER OF'F) I 

121 3•10 CL.V N GRP 9 • MUX 21, 22, ADDRESS 13, DATA 
I BIT 18 uP, 19 uP, 22 UP, 2J uP, 
I 1842 OFF ClU T~ CAL. POWER OFF) 

I 1843 OFF (IU F1•RF OfF ) 
t846 orr CI U P1-RF orF~ 
1847 OFF CIU F!•TM O'F) 

121 3•11 CL.V~ GR~ 10 • MUX 21, 22, AODR!: SS 14, OAT .A 
I 

81 T 4 UP, 6 UP I 1852 orr CC•BA NO BEACO~ •1 OFF) I 1834 orr (COMMAND DECODER OFF) 
I 

121 3•1 2 CL,VN GRP 11 • MUX 21, 22, ADDRE SS 16 1 DATA I 
BIT 12 UP, 16 UP, 

I 
1908 orr (Q•BA I.L HEATE RS OFF> 
1912 OFF (C•BANO BEA CON *2 OFF> 

' 
121 .5·~3 CL.VN GRP 12 • MU X NONE1 ADDRESS 18 1 DATA I 

BIT 17 UP 
0449 OF"r lML./ OASC S!GSE POW~R Ofr> 

121 4 c~Tc C2tE use AI.L HEL I UM SOLENO I D SWI TCM TO VENT I ENG ~E BOTTLEs BEL. Ow 25 Psl A, I 
4-1 C2PU 

I R2!C ••• NOTE MEASUREME NT S GQ06• 20• T~ R OUGM 

205 Wl i. L BE ACTIVE, I 

I 
121 5 C~ TC CUN P SWITC H SELECTOR INH IBIT OFF , I 

I 

I 
121 6 C~TC cusw ISS UE ti.J OCT A~ 05 ~ (C • 9AN0 I N ~ IBlT #1 & 

•2 OF"F) I 
! 

I 

' 



~V COOT & CU, VOL II 
OAT!:: DECEM BER 2. 197 0 APOLLO/ SATURN LAUNCH OPERATIONS 
RE\I ISION Q t! 4 

I TIME 
COMM, 

CH. 

111 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

121 

1 2 1 

121 

12 1 

SEQUENCE COMMAND RESPONSE 
ST4. ST4. OESCR IPTION 

7 

a 

9 

10 

11 

12 

13 

15 

16 

17 

18 

C~TC CVTS A~L LV Rf SYSTEMS AR~ OfF SXCEPT S•IVB 
P1 258.5 MHZ LINK, 

C~TC BRrS ~CC GSE POWER OrF AND SECU RE PER v ~aeooo 
sCRUB /RECYCLE PROCEDURE, 

C~TC CUN P SWITCH StLECTOR 1NH1 81 T ON 

C~TC CUPC POWER OOWN ST· l24M PER V•J3011 

C~TC CUSP ~~tGHT CO NTROL COMPUTeR PO WER SWITCH • 
OFF' , 

c~TC CUGA CO NTROL EOS RATE GYRO POWER SWITC~ • Off 

C~TC CLGK ON-A UTO •OFF' SWI TCH TO DrF 

C~TC CUOE VERlr Y HALT C?28) AND MEMORY R E~EASE 
(730) ARE ON 

C~TC CTS1 DIS ARM uMBI LICAL SWITCH 

ChT C C2GP G~ S U PP~Y VALVE TO CLOSE 

C~ T C C2GP START TA NK LI NE VE NT TO OPe N 

C~ TC 1C2RP USE REClRC AC TU ATIO N SYSTE ~ VE NT SWIT CH 
TO VE NT PNEUMAT IC RECEIVe R TO 1.65 PslA• 

Hl•1 C2AE ••• f\JOTE HE BOTTLE PRESS BELOW 25 PSIA 

18·~ C2AE *** f\IOTE START TANK PRESS BELOW 25 PSIA 

18•3 C2RP ••• ~O TE HE lNJ R6CVR PRESS APPROX 0 
PSIA 

18•4 C2 RP *** NOT~ ReCIRC ReCVR PReSS APP RO X 1~65 

19 

2 0 

21 

C~ TC C2~V 

ChTC C1TC 
C2 TC 
C~TC 

C~T C C1TC 

PS!A 

~A I N TAI N CO MM ON BU~KH6AD VACUU M rOR 
PROPE~LANT DRAI N 

VE~ lFY READY TO START PROP ~ ~LA N T DRA IN , 

START PRO PELLA NT DR AI N• PER APPE NDIX C, 
PART 2, PAGE 379 ----· 

REMARKS 

TCPl 



~V CDUT & co, VO ~ 11 
DATE : DECEit'BER 2, 1970 
REVI SION Q 2 4 

TIME 
COMM. 

SEQUENCE I COMMANO CH. STA. 

I 

I 
I 

! 

I 

I 

APOLLO/ SATURN LAUNCH OPERATIONS 

RESPONSE 
DESCRIPTION STA. 

THIS PAGE INTENTIONALLY LEFT BLANK 

J94 
V·~~6o, AP P C~ 

VEH ICLE AS•, 09 

REMARKS j 
I 

I 

I 

I 

I 

I 

I 
I 

I 



~V COOT & CD, VO ~ II 
oATe:: oe:ce i"B ER 2, 197o 
REVISIO N Q 2 4 

I TIME 
COMM. COMMAND 

CH. SEQUENCE STA. 

12 1 1 ChTC 

121 2 c~rc 

121 2· 1 

I 1 21 2•c 

121 2•.S 

I 

I 

I 
1 21 2•4 

1 ?.1 2-f) 

I 

I 
1 21 2•6 

I 
I 

I 

I 
I 

I 

1121 2-7 
I 

52!)1, 60 
P AGE 

APOLLO/ SATURN LAUNCH OPERATI ONS 
395 

V~$-Jcf&~ 0, APP C4 
VE HIC L E AS•5 09 

RESPONSE 
STA. 

DESCRIPTION REMAR KS 

S•! VB DR AI N PREPS • COMPUTER DOW N 

- - -- ---- - ----------- --------~----
C4TC IDE NTIF Y THE rO~LOWI NG STE PS RE QUIRED 

F'OR DRAlN PREPsJ 

CL.\fN ISS UE T~E FO~LOWI~G MOOtS ON OR OFF 
s i ~U L TANEOUsLY BY sETTING uP T~E OCE BIT 
PATTER N DEFI ~ E D fOR EACH QRO UP ( ANNO UNCE 
OVER OlS CM 121 AS EAC~ GROUP IS ISSU~O) 

PER V•31oo8, 

CI,.V N GRP 1 • MUX 21 1 ADDRESS 3, DATA BIT 3 
UP, 7 UP 1 
579 OfF' CLH TA NK VENT OP EN OFF) 
58:3 OFF" (LOX TA NK VENT OPE ~ OFF) 

CL.VN GRF' 2 • MUX 21, 22, ADDRESS lt DATA 
Bl~ 15 UP 
15 1 orr (ciRcUIT NO, 2 SUPPLY OPE N OF F) 

CL.Y N GRP 3 • MUX 21, 22, ADDRESS 3t DATA 
BIT 14 UP, 19 UP, 
1596 OF"F CCO NT &.REPRESS SUPPL.Y OPEN 

OF'F) 
16 03 OFF (COLO HELIUM SUPPLY OPE N OFF') 

CL. VN GR P 4 • MUX 21, 22, ADDRESS 5 , DATA 
BI T 20 UP 
1652 Orr lAPS ENG VALVE PO ~ ER OFF) 

CL. VN GRP 5 • MUX 21, 22, ADDRESS 6, DATA 
BIT 5 UP , 14 uP, 15 UPt 16 uP, 
1661 OFF CAPS 300 0 ~E SUPP~Y OP EN OFF) 
167 0 OF'F' ( DOME CROSSOVER OPE N OF'F) 
1671 OF'F (CIRc UIT NO , 3 SUPP~Y OPEN OF F') 
1672 OF' f (75 0 ~ELIUM SUPPL.Y OPEN OF'F) 

CL.VN GR P 6 • MUX 21t 22, ADDRe SS e, DATA 
BlT 1 UP, 8 UP• 12 uP, 14 uPt 
1711 OPF (E NGINE cO NTROL. POWER O'F) 
1712 OPF" <E NGI NE IG NITION POWER OFF') 
1716 OFF (S TART TA NK VENT OPE N OFF') 
1718 OFt ( START TA NK SUPPLY VENT OPEN 

OF'F) 

CI.,V N GRI' 7 • MU X 21, 22, ADDRESS 10, DA TA 
BIT 1 6 UP. 
1768 OFF' (START TANK EMERGENCY VENT OPEN 

OFF ) 



I.. V COOT & CO , VOL. I 1 
OAH : OE CE M8 t:R 2, 1970 
REV ISION Q 2 4 

APOLLO/ SATURN LAUNCH OPERATIONS 

5251,60 
P A GE: 396 

v£$ffM6o, APP c• 
VEHICLE AS•50 9 

~----.-=co=M~M.~----~C-0-M-MA_N_D~R=E=sp=o~NS=E-------------------------------------·-,------~ 

TIME CH . SEQUENCE STA. STA. DESCRIPT ION I REMARKS 

121 

121 

121 

1;21 

121 

12 1 

12 1 

I 

cus~ 

C4BE 

4•1 C~TC CL,V N 

s c ~ rc CL. VN 

6 

7 

I 8 

I 
lc4 De 

ICI.: TC 1C4DE 
I 

c~rc lcu sw 

I i 

1
C4DE 

c~Tc IC4TC 

I 
I 
I 

I 

GAP 8 ~ MUX 21t 22, ADDRESS 3 1 DATA 
BlT 21 ON 
1605 ON cCOL.D ~EL.I UM cRO SS OVER OPE N) 

ISSUE S•IVB OCTAL. 162 CS/S CUTCFF Off), 

VERifY DE E 1930 ON ( l.~ l.ATCMI NG REL. lEF 
CL.OsE D) f 

IF' NOT ON 

---------
ISSVE GRP 9 • MU X 21, 22, ADDRE SS a, 
DA TA BIT 16 DN 

I 

I 

I 
I 

I 

: 

1720 ON (L. M L.ATC H RE LIEF VAL. VE OPE N 0~) 1 . 

ISSUE GRP 10 - MUx 21, 22, ADD RESS e, I 
DAT A BIT 16 UP. I 
1720 OF f (LH L.A TCM REL. lEf VAL VE OPE ~ 1 

OF'F') 

VER lF'Y Dt E 1930 ON, 

VERIFY DEE 16?6 ON CL OX NPV FULL CLOS~>, ! 
I 

IF' NO T ON 

--------· 
ISSUE S•IVB OCT AL 11• (L. OX TA NK ~PV O P E~~ 
ON). I 

I SSIJE s .. I VB OCTAL. 165 (L.OX TA I'IK NPV OP!!NI 
OfF' ) I 

CONTI~U& S•IVB DRAIN PREPS P c~ V •3 0~39 1 i 


