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INTRODUCTION 

This Flight Plan has been prepared by the Flight Planning Branch, Flight 
Crew Support Division, with technical support by TRW Systems. 

This document schedules the AS-506/CSM-1 07/LM-5 operations and crew activities 
to fulfill, when possible, the test objectives defined in the Mission Re­
quirements, G Type Mission Lunar Landing to be published. 

The trajectory parameters used in this Flight Plan are for July 16, 1969 
launch, with a 72° launch azimuth and were supplied by Mission Planning and 
Analysis Division as defined by the Apollo Mission G Spacecraft Operational 
Trajectory to be published, 

The Apollo 11 Flight Plan is under the configuration control of the Crew 
Procedures Control Board (CPCB). All proposed changes to this document 
that fall in the following categories should be submitted to the CPCB via 
a Crew Procedures Change Request: 

l. Items that impose additional crew training or impact crew procedures. 

2. Items that impact the accomplishment of detailed test objectives. 

3. Items that result in a significant RCS or EPS budget change. 

4. Items that result in moving major activities to a different activity 
day in the Flight Plan. 

5. Items that require a change to the flight data file, 

The Chief, Flight Planning Branch ( FCSD) will determine what proposed changes 
fall in the above categories, 

Mr. T. A. Guillory will act as co-ordinator for all proposed changes to 
the Apollo 11 Flight Plan. 

Any requests for additional copies or changes to the distribution lists of 
this document must be made in writing to Mr. W. J. North, Chief, Flight Crew 
Support Division, MSC, Houston, Texas. 

--- ----
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SECTION I - GENERAL 



M ISS ION DESCRIPT I ON 

l .  Launch and E . P . O .  (Durati on 2 : 44 )  T
0

- 2:44 GET 

(a ) Nomi nal l aunch t i me i s  8:32 EST , J u l y  16 , 1 969 , wi th a l aunch 

w i ndow durati on of 4 h rs .  24 m in .  

(b ) Earth o rb i t i nsert i on i nto a 1 00  nm ci rcu l ar  o rb i t at l l  m in .  

24  s e c .  afte r li ft- off 

( c )  CSM sys tems C/0 i n  earth orb i t  

( d )  Opti onal I MU real i gn ( P5 2 )  to the pad REFSMMAT duri n g  the fi rst 

ni ght pe riod 

(e ) TLI o ccurs at 2 : 44 :18  GET ove r the Paci f i c Oce an duri ng the 

second revo l uti on . ( See Tab l e  1 -l for burn data ) .  

2 .  Transl unar Coas t ( Du ra ti on 73 : 1 1 )  2 :44 - 75:55 GET 

Afte r TL I , wh i ch pl aces the space craft in  a free l unar  return trajecto­

ry , the fo l l owi ng major events occur pri o r  to LOI:  

(a ) Trans po s i ti on ,  dock i n g  and LM eje cti on , i ncl udi n g  S I VB photo-

graphy 

(b ) Separat i on from S I VB and a CSM evas i ve mane uver 

(c )  S I VB propu l s i ve venting of propellants ( s l i ngshot ) 

( d ) Two seri es of P23 ci slunar navi gati on s i gh ti ngs , star/earth hori ­

zon , cons i s t i ng of f i ve sets at  06 :00 GET and f i ve sets at 24 : 00 

GET 

(e ) Four mi dco u rs e  co rre cti ons whi ch take p l a ce at  TL I + 9 ,  TL I + 24 , 

LO I - 22  and LOI - 5 hours wi th�V nomi nal l y  ze ro (See Tab l e  1 - l ) .  

(f) Pas s i ve thermal contro l ( PTC ) wi l l  b e  conducted  during al l pe ri o ds 

when othe r acti vi ti es do not requ i re different atti tudes . 

(g) LM i ns pe cti on  and h ousekeepi n g  

(h) LO I1 , pe rformed at 75 : 5 5 : 03 GET , ends the TLC phas e .  

1 - l 



3 .  Lunar O rbi t (Durati on 55  : 38 )  75 : 55 - 1 31 : 33 GET 

LO I Day 

( a ) L O I 1 
( b )  Ph otos of targets of opportuni ty 

(c )  LO I2 
( d )  Post LOI 2 L M  ent ry and i ns pecti on .  Ten mi nutes o f  VHF-B LBR 

data wi l l  be transmi t ted to CSM/ DSE fo r p l ayback to MSFN . 

( e )  Post LOI 2 Pseudo l andmark tracki n g  ( one s e t  o f  s i ghting s )  

( See Tab l e  1 -3 ) 

( f )  Res t peri od o f  8 hours 

4 .  Descent and L andi ng Day ( Du ration 2 3 :48)  94 : 32 - 1 1 8 :20 GET 

( a )  Docked L M  acti vati on and checkout 

( b )  Docked l andi ng s i te l andmark s i gh ti ng ( one set o f  s i gh t i ngs ) 

( See Tab l e  1 -3 )  

(c )  Undocki ng and s eparati on ( See Fi gure 1 -3 Rendezvous Profi l e )  

( d )  DO I th ru l andi ng 

( e )  LM post touchdown and s i mul ated l i ftoff 

( f ) Res t  peri od (LM )  of 4 hours 

( g )  CSM pl ane ch ange 
( h )  Res t  pe ri od  ( CSM ) o f  4 hours 

5 .  LUNAR EXPLORAT I ON D/IY ( Dura t ion 10 : 3 0 )  1 09 :30 - 1 2 :00  GET 

( a )  EVA prep 

( b )  

(c ) 

( d )  
( e )  

E VA fo r 2 h ours 40 mi nutes 

Pos t EVA 

Res t  pe ri o d  ( LM )  4 hours 40 mi nutes 
Res t  'Je ri o d  (CSM)  4 hours 

. 

6 .  L i ft-Off , Rendezvous & TE I Day ( Durati on 1 7 : 0 0 )  122 : 28 - 1 39 : 28 GET 

( a )  LM L i ft- Off and Inserti on 

1 -2 



(b) LM active rendezvous 

CSI 

P C  

CDH 

TPI 

( c) Do ck i ng 

(d)  LM jettis on 

(e) TE I 

( f) Res t  Period 

7 .  Lun a r  Orbit Part i cu l ars ( Average Val ues fo r a 60 x 60 nm o rbit) 

( a) Revo l utions s tart at 1 80° l ongitude 

, . ( b) Revol u tion dura tion - 1 h r .  5 8 . 2  min . 

(c) S/C night pe riod duration - 47 min . 

\� ( d) MSFN cove rage pe r rev .  - 72 mi n .  

\_) 
(e) O rbit incl i n ati on - 1 . 25° fo r Ju ly  1 6, 1 969 l aunch 

( f )  S/C orbital rate - 3°/min . ( . 05°/sec) 

( g) L ightin g ch an ge at fixe d ground poin t- 1 °Wes t/ Re v .  

( h) Ground track change - 1°Wes t/ Re v .  a t  equator 

( i ) Horizon v i sibil ity! 20° se l enocentric angl e on the l unar  s u rface 

(j) One l unar degree on l unar  su rface is 1 6.38 nm.  

( k) Site 2 wil l be  visib l e  ( 3° s un ang l e) at  REV . 7 

( l ) S/C s ub l  unar point to horizon 320 nm. 

8. Transearth Coa s t  and Entry (Duration 6 3 : 38) l 31 : 29 - l 9 5 :  0 7 GET 

T ransearth coast b e gins w i th TE I a t  1 31 : 28 :4 3  GET an d cons is ts o f  

the fo l lm·1i ng majo r events: 

(a) Th ree midcourse corrections a re s chedul ed  at T E I  + 1 7, EI - 22  

and E I  - 3 hours wi th D.V nomin a l l y  zero . 

( b) CM/SM separation takes p l ace a t  194 : 5 1  GET and Entry I nte rface 

occurs at 1 95:06 GET . 

1 -3 



( c) Spl ash down w i l l  o ccur i n  the Paci fi c Ocean a t  a l on gi tude of 

about 1 65° wes t  at 1 95 : 2 1  GET .  Th i s wi l l  occur app roxi m ate l y  

1 5  mi n utes pri or to s un ri s e  l o cal ti me .  

( d )  Durin g TEC the c rew w i l l  fol l ow a s taggered res t pe ri od  so th at 

a t  l ea s t  one c rewman w i l l  be awake to mon i tor  PTC.  

1-4 
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LUNAR ORBIT SUMMARY FLIGHT PLAN FIG. l-2 
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LM 

CSM 

SLEEP 

OPEN HATCH,LM IVT TO LM• CDR-LMP IVT TO LM • IDECISIDN TO STAY ONE CSM REV lAGS AND PGNCS TURN ON & SELF TEST 
LM STATUS CHECK, 10 MIN • ACTIVATE EPS I -SIMULATED COUNTDOWN IRR SELF TEST 

VHF B LBR DATA ECS ACTIVATION & CHECKOUT I I CAL AGS GYROS 1 IMU REALIGN PSI REFSMMAT T -ALIGN 
RECEIVE & STOW EQPT- ACTIVATE PNGCS • IIMU REALIGN P57 GRAVITY 

LM IVT TO CSM • S-BAND STEERABLE CHECKOUT I lAGS LUNAR ALIGN 
CLOSE HATCH LMP IVT TO CSM • I IMU RELAIGN P57 OPT 2 

DON LGC & PGA I IMU REALIGN OPT 3 
E MJ�JRJ

0
0&�PI I LUNAR STAY DECISION 

MANUAL JMU ALIGN 1 I SELECT Pl2, ASCENT 
ASSIST CDRI •RR TRACK OF CSM 

CLOSE LM HATCH • EAT PERIOD 
DON HELMET & GLOVESI 

ARS/PGA CHECK I 
CABIN REG CHECK I -EAT PERIOD 
RATE GYRO CHECK I 

AGS ACT & SELF TEST I 
RCS, DPS & AGS CHECKS • 

RR ACT & CHECKOUT I 
OPS PRESS I 

AGS ACCEL & GYRO CK I 
DEPLOY LANDING GEAR I 

UNDOCK 1 
RR & VHF RANGING & CHECKOUT • 

!SYSTEMS PREP FOR EGRESS 
IPREP FOR EGRESS 
.. PLSS/OPS DONNING 

IPLSS/ECS ELECT CK 
IFINAL PREP FOR EGRESS 
•PREP FOR CABIN DEPRESS 
EVA (2+40) 

1-----1 

I RR TRACK CSM 
•EAT PERIOD 

lAPS PRESSURIZE 
I!MU REALIGN P57, 
!ENTER P12, ASCENT 
1 SYSTEMS CHECKS 

I LIFTOFF 
I INSERTION 
I RR SELF TEST 
IIMU RELAIGN P52 
••••1 I RR TRACK OF CSM 
ICSI BURN - RCS 

IPLANE CHANGE BURN - RCS 
ICOH BURN - RCS 

ITPI BURN - RCS 
MCC1 BURN RCS 
I MCC2 BURN RCS 
I TPF BURN RCS 
URAKING BURNS - RCS 

I DOCKING 
IMU REALIGN P52 I 
& SYSTEMS CHECKS 

•POST EVA SYSTEMS CONFIG- -TRANSFER & STOW 
CLOSE OUT LM 

NOTE: THE LM IS PRESSURIZED DURING 
THE TRANSI.IINAR COAST PERIOD 

LR SELF TEST '11 
DOl 1 

ATTITUDE & SYS1Er�S CHECKS'"' 
POI I 

TOUCHDOWN 0 
POST TOUCHDOWN CHECKS I 

• PLSS/OPS DOFFING 
3< EQUIPMENT JETTISON 

I POST EVA CABIN CONFIG 
MEAT PERIOD 

---------------------------------------
-LOI - 1 

• IMU REALIGN P52 
• IMU REAI. IGN P52 

•LOI - 2 
-TRANSFER EQPT TO LM 
• LANDMARK TRACKING 

-EAT (ALL) 

-EAT (ALLl EAT PERIOD-
B IMU REALIGN P52 
I DROGUE INSTALLATION 

ClOSE CSM HATCH 
• LOG SITE LDMK TRACK 
I DON HELMET & GLOVES 

I UNDOCK 
I INSPECT LM 

1 CSM SEPARATION 
• IMU REALIGN P52 

I DUMP DSE 
• SXT TRACK LM/VHF RANGING 

I IMU REALIGN P52 
• SXT TRACK LM 
I IMU RE�L IGN P52 

(PULSE TORQUE) 
.. EAT PERIOD 

• PLANE CHANGE 
I!MU REALIGN P52 

IMU REALIGN PS2 I 
SXT TRACK LM I 
VHF RANGING 

IMU REALIGN P52 • 
•••••n 

BACKUP LM CSI BURN I 
BACKUP LM COli BURN I 

MONITOR MCC & BRAKING­
DOCKING I 

TRANSFIGURE & STOW EOPT ... 
PREP FOR LM JETTISON• 
LM SEP BURN + JETTISON I 

IMU REALIGN P52 I 
EAT PERIOD­

SYSTEMS CHECKS • 
IMU REALIGN P52 • 

TEl PREP • 
TEl BURN 1 

GET 74 76 78 80 82 84 86 Jl8 90 92 94 96 98 100 102 104 106 108 110 112 114 116 118 120 '122 124 126 128 130 132 134 
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{125+03) AOS "'� {SEE INSERT A) LOS 

& TEN MINUTE TIME TICKS FROM INSERTION LUNAR SURFACE 
--

-
-DAYLIGHT 

--DARKNESS 

TRAILING DISPLACEMENT, {N. MI.) 

INSERT A 
TERMINAL PHASE 

{125+18) 

G1 MISSION RENDEZVOUS 
{CSM-CENTERED RELATIVE MOTION) 

{ 123+26) 

...., r 

INSERTION\ 
{122+35) \ 
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TABLE 1 1 � 

GET! ATTITUDE (DEG) 
BIIRN/M!INEUVER BURN TIME 

AVe LH/LV INERTIAL 

S-!VB TLI 2:114: IS R o R o 
5M1 N 21 SEC p 0 p 0 

v. v. 

CSM/LM 5- !VB 4 39:37 R o 180 Ro 180. 2 
EVASIVE MNVR 3 SEC p 282. !i Po 118.8 Yo 1. 9 y 0 329.6 

M!DCOliRSE 11: 24 R o - Ro 
CORRECTIONS 26:44 p 0 p 0 
MCC1 

to MCC
4 

53: 55 y 0 y 0 
70:55 

LO I l 75:55:03 R:357.Y R: 357 9 

6 MIN 5 SE.C p: 165.4 p: 227. 1 
Y:349.6 y: 345. 1 

LOI2 80:12:01 ll: 0 R o 13.3 
14 SEC p: 182.1 p 239. 3 

Y:357.6 y 357.6 

CSM/LM SEP 98:43:14 R o 0 Ro 0 

7 SEC p: 269.8 p: 193 ' 
y 0 0 Yo 0 

CSM PLANE CHANGE 105:09 17 R: 276. 2 R 2 76.2 
1 �=c P:263.9 Po 95' 6 

y .' 88.2 Yo 88 .3 

LM ,JETTISON 128:24:26 R' 0 R o 0 

3 SEC p 0 180 p 0 84. 5 

y 0 0 y 0 0 

TEl 131:28:43 R 181. 5 Ro 181 .6 
2 MIN 29 SEC p 353.2 Po 57.6 

y 0 13.2 y 0 1 J .2 

MIDCOURSE 148:28 Ro Ro 
CORRECTIONS 173:00 p 0 Po 
MCC5 to MCC7 192:06 y 0 Yo 

CSM BURN SCHEDULE 
LJGHTING LV (FPS) 

BURNOUT AT . vx: 
SUNRISE t.VY: 

:.vz: 
t.V RtQ: 10,446 

SUNLIGHT t.VX: 5.1 

,\Vy. D.D 
!J.Vl: l :J.U 
t:.V REQ: 19. 7 

tNX: NOMINALLY 
t,Vy: ZERO 
.wz: 
t:.V REQ: 

DAYLIGHT .wx: -?892.8 
(SS-1 HR /,Vy: - 425.9 

8 MIN) AVZ: 50.3 
AV REQ: -29l4.4 

DAYLIGHT AVX: -138 . 5 
(SR+l4 MIN) tJ.VY: 0 

AVZ: - 70.8 
.W REQ: -138. 5 

SUNLIGHT AVX: 0 
(SS-14 MIN) tVY: 0 

f..VZ: 2. 5 
t.V REQ: 2. 5 

DARKNESS tJVX: 0 
(S5+16 MIN) i:JVY: 16.5 

i:JVZ: 0 
r;V REQ: 16.5 

DAYLIGHT i:JVX: -1.0 
(SS+12 MIN) ,�VY: 0 

11VZ: 0 
hV REQ: -1.0 

---· 

DAYLIGHT AVX: 3078. 1 
(SR+B MIN) t.VY: 708.2 

r,vz: 39.0 
t.N REQ: 3158. 7 

f',VX: 
AVY: NOMIMLLY -- toVZ: ZERO 
I:JV REQ: 

ULLAGE 
c.V (FPS) 

-

NOT 
REQUIRED 

NOT 
REQUIRED 

NOT 
REQUIRED 

2 Jet 
14 Sec 

fp5 

-

2 Jet 
19 Sec 

fp5 

2 Jet 
· 14 Sec 

fp5 

-

--

TVC MODE RErSMMAT 

PAD 

--

G&N AUTO PAD 

G&N AUTO PAD 
PTC 
PTC 
LOG SITE 

G&N AUTO LOG SITE 

G&N AUTO LOG SITE 

G&N AUTO LOG SITE 

G&N AUTO PLANE 
CHANGE 

G&N AUTO Ll FT OFF 

G&N AUTO LIFT OFF 

G&N AUTO PTC 
PTC 
ENTRY 

;:,V RESULT 
(-'_;c WT, HP, REMARKS 
HA) 

WT: S-!VB BURN 
HP: 
HA: 

WT • 961107 SPS BURN 
HP: 
liA: 

TL I ' 9 
TLI ' 24 

LDI 22 
. LOI 5 

WT: 9501 3 8 SPS BURN 
HP: 60 
HA: 170 

WT: 71148 9 SPS BURN 
HP: 60 

HA: 60 

WT:\36276.2 RCS BURN 
HP: 
HA: 

WT:I36264.9 SPS BURN 
HP: 
HA: 

WL36370. 9 RCS BURN 
HP: 
HA: 

WTP3626 . 6 SPS BURN 
HP: 
HA: 

TEl + 17 
EI - 22 -
EI 3 
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GlTl 

1\URN/MANUJVLR BURr� TIME 

TABLE l-1 LM BURN SCHEDULE -·--·--
i\T II i"UIJI (DEG) 

LIGHf!NG 
"' LII/L V INEI-n!AL 

-,w _ _ 
(rPS) (J.V (FPS} TVC MOUL lllFS�AT ��� ST, liP, 

-----4---·---+---- ---�----��----+-----

1 ULLAGL :-.V lltSUL T 

DO! 

1------
I'D I 

A�C�Nl 

99:42:27 
28 SEC 
71. fi 

. 

l 00: 3fl 57 
ll"'IN 53SH 
fi747 

122:28: 11 
434.6 SEC 
G�!JIJ 

R 0 
p: HJO 

y: 1 . 4 

II· I 1J I. 2 
p · 1 71. 7 
Y· 0 

R. 
p' 
y, 

R: 0.1 
r: 75 .e 
y: 0 

R · 0 
I': I 04. 2 
y. 0 

'lARKNtSS 
{SR - 2 MIN) 

DAYLIGHT 

,\VX +57.4 2 Jet l'liNCS AUTO L[)(i SIH WT: 33,61�6 
:;VY -39.1 'i Sec HP: 8.?3.�M 
!J.VZ 17.1 .Sfps HA: 'iR.lNM 
:.,V REO 7l.fi 

-1-
::.vx 4324 
·iVY· 3137 
:Wl· 13[,!, 

2 Jet 
7 l/2 Sec 

1 . 5 fps 
PGNCS AUTO Lilli SITr WT: 16,624 HI' 

HA: !J.V REQ· 6747 

--·-+------+----'----+-·-··- ·- +-- --- -- ----
flAYLIGHT b.VX: 

/'.VY: 
,\VZ: PGrKS AUTO un orr 

WT: :. ,US14 
AT li�S 

liP: 

IJPS BUR1� 

DPS BUim 

APS l>UR,, 

f---·- ---1-- -- -·· 
!J.V RE[J: HA: 

CSI 1?'3:26 ?7 
45.8 SlC 
50. 1 

R: 0 
p: 90 
y: 0 

R: 0 
p: 17<: 
y: 0 

UAkKNi:SS 
(SR - 4 MIN) 

-�VX: :,o. 1 
j.VY: 0. CJ 
f..VZ: U. 1 

PG.1Ci 1\UT(J LIFT orr WT: 5894 �7 RCS + L t' .JCT 
liP· d4. 7 l�UR�1 
HA: 4�,. 7 r-------+----\--------+-----J-='·:'--�'c�EQo 50.1 

f'LfiNI:_ CHANGE 1<:'3:55 25 R: R: DAYLIGHT t..VX: PGNCS AUTO un orr Wl : !.>I):J�, 

COli 

0 P: P:- (SR + ?!J MIN) t..VY: liP: 44.7 
0 Y: Y: j.VZ: 0 

;:;V REO· 
IIA: <1:.>.7 

124: 24: <'!J R' 
f-': 'Jil 
y· (l 

,, 
1-': /.!J 

y II 
IJ/\'r'LlliHT 
()s - ]!, Mnn 

."J.VX: -0.2 f'GNCS J.\UTO LlrT OrF l.'T: �8b1 
0. 0 (I !G) 
6.U !IP: 44.4 

KLS + Y I. Jl:. T 
lJURo1 

kL:-, - X 4 ,Jtl 
liUR11 

1-----.-1----· ----
hV RU)· b ._11 

-J-------+-------J-----·+I--111'-'"-''-'''�·.:_11_-i---·------j TP l I ?'l· rl?: � � 
23.3 
25.7 

R: 0 
P: 11 7. H 
y: 0 

!{: 0. l 
1-': 276 
y. 0.? 

llAI\KNt 55 
{M!DDLI:. OF 
IJAilKNt.SS) 

t,.VX: ?<:'.9 I'GI1CS AlllU I l FT OFF 
t..VY · -0. 1 

/1VZ: -11 . � 
WT: S8�7 

HI': 43.�i 
HA: bC .l! 

RC� + � JlT 
bUI-!11 

,
_
V _ R_Ect_ __ Z _5._

7 -----f------\----\-----f------

1sl BRAKJNG 
MNVR 

1 <::.: 1/ 4b k: 
0 p: 
0 y: 

l . 
125 32:1\6 R: 
0 I': 
[) y: 

,, 
p. 

y' 

UAHKN�SS 
(SR 7 MIN) 

·-·----- ---�---
R' 
!': 
y. 

+ 8 MIN) 

i:.VX: 0 
!J.VY: 0 
b.V L: U 
!iV P.CQ · 
:.vx: 
t.VY: 
.W/: D 
ilV RCQ: 

PGr1CS AUTO LHT O�F �T: !Jtl40 

HP: 43 .1.1 
liA: 62. b 

f'GilCS AUTO LlrT OrF WT: 5U40 
HP: 43.8 
HA: 62.b 

125:1\2 22 R: ll: llfi.YLIGHT b.VX: IWWAL LlFT Orr WI: :JK4lJ 

liP: 44 1; 
0 p p· (SH + 17 MIN) i:.VY: 

HA: GC. j U y Y: ,W/.: 0 f-------t----t----------1--------t--"'Y�.- t---------1----
2nd BRAKJNG 
MNVR 

R: 0.1 
p; 210.4 
y: ?59. 9 

R: (:,9. 9 
p; 118.3 
y: 0. 1 

llfiYLIGHT 
(SR + 19 MIN) 

tJ.VX: 
t.VY: 
,\.Vl: 

MI\NUAL LIFT OFF WT: !,KJ9 
HP: 49.3 
HA · 61 • 7 

RCS+/2J[T 
!>UK11 
110Mli'IALLY LLI\U 

tiCS L i:: JlT 
bURN 

125:�4 03 
9. h Sf C 
10.6 

---·----- ----i-----+-"''-V=RfL .. '..'J.:.bt-------+-----+------if-----+-----
3rd BRAKING 
MNVR 

4th BRAKING 
MNVR 

Jth ElRAKING 
MNVR 

125:4�: ](, 
9. 0 SEC 
9. 9 

1 ?!, : 4H 14 
d.? SFC 
4. 7 

R: 0. 1 
p: 211J. 4 
Y:259.8 

I� : 0. 1 
P: f?f,.il 
y; 259. Cj 

11: z:,y. s 
p; ?4'1. 0 
y: n, I 

R: ?!,'J. 9 
r: 244.4 

y: 0. 1 

!JAY LIGHT 
(SR.+ 20 MIN) 

lJAYLIGHT 
(Sk + 23 MI1�) 

::,.vx; 
fl.VY: 
t.VZ: 
b.V R[Q 9.9 

��vx: 
b.VY · 
::..V/: 
t.V k[Q: 4, 7 

L_ 
___ _ _L 

_____ L_ ______ �------�-

MANUAL un on 

MANUAL LIFT OfF 

I�ANU!\L LHT OH 

vn: bH�2 
HP: 5fl. 1 
HA: 61.2 

wr: s&zJ 
l--IP: :.b. tJ 
Hfl: 61 .0 

WT: !Jtit:<' 
HP: J9. 1 
IIA: 60. � 

]{CS -Z2JlT 
UUR1� 

"" - z , -Ju 
LIUK11 
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TABL E l - 3 L UNAR LAN DI N G  SI TE DATA 

DAY S I TE DESIG . LAT . LON G .  �UN E LEVATION ANGLES* 

( 72°L . AZ . ) ( l 0 8°L . AZ . ) 

JULY 1 6  2 ( I  I P6 ) 0°43 ' N .  2 3°42' E .  1 0° 1 3° 

JULY 1 8  3 ( II P8 )  0°2 1' N .  l 0 1 8'W . 80 1 1 0 

JULY 2 1  5 ( I I  P l 3) l 042 ' N .  41 °54'W. 60 gO 

*Sun e l evat i on ang l es are for approximate l y  25 hours after LOI 1 . 

TABLE  l -4 LANDMARK T RACK ING  DATA 

( JULY 1 6  LAUNCH ) 

S IT E  DES I G .  LAT . LONG . SUN EL . GET 

I P  ( F l ) 1 °1 7 ' N .  9 3°50 ' E .  6 9° 82 : 40 

Fl  ( Pseudo) 1 °40 ' N .  86°5 3 '  E . 62° 82:42 

I P  ( 1 30 )  1 °53'N . 2 8°42 ' E .  1 2° 96 : 48 

L DMK 1 30 1 ° 1 6'N . 2 3° 41'E . 70 96 : 50 
( LOG SITE 2 )  

·� 

1 - 1 0  



A. Crew 

1 .  

2 .  

3 .  

CSM FL I GHT PLAN NOTES 

Crew des i gna ti ons are as fol l ows : 

Des ignati on Pri me Backu� 

Corrman de r ( C DR )  Anns trong Lovel l 

Corrmand Modul e Pi l ot ( CMP ) Col l i n s  Ande rs 

Lun ar Module  Pi l ot ( LMP ) A 1 dri n Hai se 

Couch pos i ti ons duri ng the mi s s i on are as fo l l ows: 

Le ft Center Right 

Launch CDR LMP CMP 

EPO  CDR L MP CMP 

TL I CDR LMP CMP 

T&D CMP CDR LMP 

MCC's CMP CDR LMP 

LO I 1 
+ LO I 2 CMP CDR LMP 

TE I CMP CDR LMP 

MCC ' s  CMP CDR LMP 

ENTRY CMP CDR LMP 

Al l crewmen w i l l  s l eeQ s i mul taneous]� duri ng TL C and be awake 

duri ng al l major burn s . The crew w i l l fo l l ow a s tagge red s l eep pe riod 

duri ng TE C. 

Two crewmen wi l l  nonnal ly be i n  the s l eep s t ati ons under the couches 

and one i n  the l eft  couch . Duri ng the L OI Day s l eep peri od, two crew­

men wi l l  be i n  the couches because the probe and drogue w i l l  be stored  

in  one o f  the s l eep s tati ons . 

4. Th e crew wi l l  e at together when pos s i b l e  duri ng  me al pe ri ods (nonnal l y  

o f  1 -hour durati on ) .  Addi ti ona l  acti vi ties  w i l l  b e  held to a min1mum 

during meal s .  

5. PGA ' s  w i l l  be worn duri ng  the fo l l ow ing  periods, but wi l l  not be "hard 

sui ted" .  

1-1 1 

---------



( a) Launch - W i th he l met and gl oves 

( b) Earth Orb i t  - without hel met a nd g l oves 

( c) T L I  - W ith  hel met and gl oves 

( d) Undo ck i n g  and do ck i n g  - Wi th hel met and gl  aves 

PGA's wi l l  not be worn for entry 

6 .  Duri n g  the mi s s i on ,  two crew status repo rts vi a a i r-to-gro un d 

communications wil l be made by the fl ight crew duri n g  e ach acti vity 

day . The  firs t report wi l l  be gi ven a fte r the firs t meal of the day 

and wi ll con cern the s l eep obta i ned du ri n g  the previ o u s  s l ee p  peri o d .  

The second report w i l l  b e  gi ven fol l owi n g  the fi nal  meal of the day 

and will  con cern the radi ati on dose recei ve d duri n g  the p revi ous 24 

ho urs . Th e fol lowi n g  i nformati on shou l d be transmitted or l ogged as 

i n dicated : 
( a) A dai ly report o f  each crewman's best esti mate as to s l ee p  

quantity and qua l i ty .  

( b) A dai ly report of the i nte grated radi ation dose each c rew­

man recei ves . 

( c) An onbo a rd re co rd of food and wate r consumpt i o n  and  exe rci se 

( n o  voice repo rt req u i red) . 

( d) Used  fecal b ags w i l l  be marked as to crewman and GET . 

7 .  General fli ght  pl an  updates contai n i ng ch an ges t o  the s ch e du l ed  next 

day's acti viti es w i l l  be vo i ced  up once a day . 

8. Negati ve repo rti n g  wi l l  be used i n  repo rti n g  compl eti on o f  each check ­

l i st .  

9 .  N o  CSM b iomedical swi t ch i n g  i s  req u i re d .  Conti n uous b i omedi cal data 

are a utomatical l y  transmi tted to the ground  s i mul taneous ly  for al l 

crewmen . 

l -12 



1 0. One crewman w i l l  wear h eadset s at  al l t imes du ri n g  the mission.  

l l .  A l l on board gage readi n gs wi l l  be  read di rectl y from th e gages 

and wi l l  not b e  correct ed by th e appropri ate cal ib ration factors. 

1 2 . Peri odi c spacecra ft systems mon i toring i s  a contin u i ng  task and 

i s  not  speci fica l ly sch edu l ed in the fl ig h t  p l an t imel i n e. 

3. Maneuvers 

l .  CSM/L M  and CSM a tti t u de maneu vers wil l norma l l y  b e  at  a rate of 

0.2 °/ sec . or  0.5 ° sec. un l ess o th er rates are req u i red .  

NO TE: At 0.2 °/ sec 15 minutes i s  requ ired to 

man euver 180°. At 0. 5 ° / sec. 6 min ut es 

i s  requ ired to maneuver 180 ° . 

2 .  Passive thermal con t ro l  mode w il l  be  i n i ti ated before MCC1 and mai n­

tai ned throughout the  missi on ( except  in  l un ar  orbit )  unti l a t  

l ea st th ree ho urs befo re en try except for i nterrupti ons for mi dcourse 

correcti ons, commun i cati on s orientat ion  (maximum i nterrupti on o f  

th ree hours). PTC w il l  n ot be  in iti a ted un til approxi matel y  7:00 

GET . 

3. I n  order to con serve SM RCS , the  SPS eng i n e  wi l l  b e  u sed to "back-up "  

a ll LM  rend ezvou s burn s. The SPS g imbal  motors  wil l not  be  turned on  dur­

i n g  the "back - u p "  maneuver p reparati on . The  C S M  backup  burn wi l l  b e  d el ay ed 
3 m in.  for the LM i n sertion burn on ly .  

4. Th e first SPS burn wil l be on  en gi n e  val ves BAN K  " A" an d the second 

b urn wi 1 1  be  on BAN K  " B " .  

C .  E l ectri cal  Power S ystem and Water Mana gement 

l .  Spa cecraft l i ft-off swi tch po si t i o n s  are l i sted i n  t h e  Apol l o  

Operations Han dbook ( Vo l u me  2 )  for CSM 107. 
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2. The CSM w il l  rema i n ful l y  powe red  up th roughout the mi ss ion  

(CMC , I MU and SCS  i n  the  "ope rate " confi gurat i on an d opti cs 

powe r-up as requ i red ) . 

3 .  Fue l ce l l  Hz and Oz purg i n g  i s  s chedu l ed as fol l CMs : Hz 
app roximate ly  e very Z4 h o u rs an d Oz approxi mate l y  e ve ry 48 hours . 

4. Hydro gen VAC ION pumps wi l l  be i nacti ve th roughout the mi s s i on .  

Th e fuses wi l l  be pul l ed .  

5. The Oz VAC I ON PUMP MAI N  A/MA I N  B CB ( Z )  ( Panel N o .  ZZ9 ) w i  1 1  

be open for l aunch b u t  w i l l  be cl osed  a t  85% - 90% QTY (afte r  

p ress u re about  VAC ION pump ci rcu i t ry has  ·de c reased t o  vacu um 

and before p re s s u re about the VAC ION pump i n cre ases s i gn i fi cant­

ly). 

6 .  Potab l e wate r wi l l  be ch l ori n ated once a day befo re each s l eep 

pe ri od .  

7 .  F C  pu rges or was te wate r dumps wi l l  not  be s chedu l e d  wi th i n  one 

hour  pri or  to opti cal  s i ght i ngs . 

8 .  Was te H2o dumpi ng  w i l l  be  man a ge d  to  a l l ow :  

( a )  Maxi mum QTY : 85-90% 

( b )  Mi n i mum QTY : 2 5% 

( c )  At LOI :QTY = 75% 

( d )  At CM-SM SEP : QTY = 90% 

( e )  No dump i n g  afte r MCC u n ti l afte r  LO I .  

(f )  Dumps w i l l  be pe rforme d ( i f  requ i re d )  w i th i n  2 hours p recedi ng  

MCC maneuve rs .  

( g )  I n  l un a r  o rb i t  i f  d ump i n g  i s  requ i re d ,  dumps w i l l  be pe rformed 

i mmedi ate l y  pri o r  to s l eep pe ri o ds 

( h )  The wate r  dump w i l l  not  be operated i n  the automati c mode at 

anyti me  du ri n g  the mi s s i on .  
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9. The cryogen ic  heate rs w i l l  be  i n  AUTO duri ng  the mi s s i on and 

the fan s  wi l l  be operated manual l y .  The fans wi l l  b e  cycl ed 

fo r one mi n ute be fore and after each s l ee p  cycl e .  

1 0 .  The b atte ri e s  wi l l  be charged afte r TL I ,  LO I 2 and TEL It i s  

des i rab l e  to charge batteri e� during crew sleep peri od i n  order 

to get un i n te rrupted  charge . 

D .  Envi ronmental Control System and Cabin P res s u ri zati on 

l .  One � odo r absorber  fi l te r  ( L i OH can i s te r )  is changed  approxi ­

mate l y  every 1 2  hou rs or  i f  co2 parti al p ress ure i s  greate r  than 

7 . 6mm Hg . There are 20 fi l te rs ( 2  i n  the cani s ters onboard and 

1 8  s towed) . The fi l te r  schedule i s  shown on Fi gure 1-4 

2 .  An ECS redundant component check i ncl u di n g  the s econ dary evaporator 

operati on, i s  perfo rmed at 24-hou r i nte rva l s ( i n  o rde r to pre vent 

secondary evaporator dry out) , and p ri o r  to TL I ,  LOI (approxi mate ­

l y  7 hours befo re ) ,  an d en try ( approxi mately 6 ho urs befo re ) . The 

se condary e vaporator water contro l  val ves wi 1 1  be turned "OFF" af­

ter the check . 

3 .  The evapo rawr operation  w i l l  be as  fo l lows : 

( a )  Launch - pri mdry 1 oop opera don 

( b )  Earth Orb1t - pri mary loop ope rati on and s econdary loop 

test plus redundant operation  tes t 

( c )  Post TLI - deacti vate both evapo rators 

( d )  LOI Mi nus .  2 hours - acti vate p ri mary e vaporator 

( e )  Pos t TEI - deacti vate pri mary e vaporator 

( f )  Entry i n terface Mi nus 1.5 hours - acti vate p ri mary evapo ra tor  

( g )  Secondary e vaporator may be  act1vated ( El - 1 ho ur)  a t  crew 

opti on fo r cold soak. 
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4 .  A t  l ift-off the cabi n wil l contain a 60% o2 ;40% N2 gas mi xture .  

Cab i n  o2 pu rge wi l l  be i ni ti a ted  afte r launch and  w i l l  b e  termi­

n ated a fte r TL I and  prior to LM p res s u ri zati on .  

5 .  After the  LM i s  p res s u rized  ( b e fore eje ct i on from the  S I VB), the 

CSM mai ntai ns LM pres s u re by p lacin g  the LM/ CM p re s s u rizati on val ve 

i n  th e LM p os iti on ( panel  1 2 ). Th is al l ows a maxi mum of 1. 2 

pounds per h ou r  of 02 fl ow into the LM . MCC - H  w i l l  mon i tor 02 
us age and determine if exce ss i ve l eak rates are be i ng experi enced 

by the comb ine d  CS r� and LM. 

6 .  The CM tunnel h atch wi l l  be i n s tal l e d  duri n g  the d ocked l un ar or­

bi t s l eep pe riod an d th e probe and drog ue wi ll be s t ored i n  one 

of the s l eep s tat i on s .  

7. There i s  n o  CSM PTC mode requ i red i n  l un ar  orb it, b u t  a s pec i al  

a t ti tude (see Commun i cati ons N ote s )  wi ll be mai nta i ned  duri ng  the 

s l ee p  pe riod . 

E .  Gui d an ce a pd Navi gat i on 

l .  Duri ng l unar  orb it , the  CSM and LM  w i l l  ut i l i ze the s a me l andin g  

s ite RE FSMMAT s uch t hat  the gi mb al an g l es wou l d  b e  0,0,0 a t  GET 

100 : 5 0: 50 ( CSM) wi th the LM s i t ti n g  face forward on l anding s i te 

numb er  two and the CSM over  the l an di n g  s i te p itched up  9 0
° 

from 

l oca l  h orizon tal  "he ads u p " .  

2 . Th e IMU wi l l  be p u l se - torqued t o  a PTC REF S MMAT Pri or to se tting 

up the PTC mode i n  orde r t o  a void gimb al  l ock.  Prior to a /). V 

mane uver or midcou rse n a vigat i on s ight i n gs ,  i f  yaw g i mba l  ang l e  

e xceeds 60
°

, the I M U  wi l l  b e  pu l s e - torqued b a ck to  the p a d  or l and­

i n g  s i te REF S MMAT and an  IMU  fine al i gn ( P52) w i l l  be pe rformed. 

Pu l se rate per  axi s is l /2
°
/se con d .  The accuracy for p u l se -torq uin g  

the  p l a tform i s  0. 002 ti mes the t ot a l  an gl e .  
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3. The CMC wi  11 use the COLOSSUS 2A COMANCHE 5 1  fl i ght pro g ram. 

4 .  The CSM track i n g  l i ght wi l l  be on con tinuous l y  from undocki ng  

to l an di n g  a nd  from LM l i ft-off to dock i n g .  

F. Procedu res  

l .  Crew p rocedures  cal l ed out  i n  the fl i ght  p l an may be found i n  

the fol l ow i ng do cuments : 

( a )  Apol l o  Ope ra tions H andbook - CSM-107 ( AOH), Vol ume 2 

( b) Apo l l o  Opera t ions H andbook - LM-5 ( AOH) , Vo 1 ume 2 

( c )  Crew Check l i st 

( d )  Rendezvous Procedure doc u ment 

( e )  Abo rt Summa ry document 

( f) Reentry Pro cedures  document 

( g) Photography and TV Operations Pl an 

( h )  Des cent  Pro cedures document  

( i ) Lunar Surface Operat ion s  Pl an  

G .  Ph otography 

1 .  There a re req ui rements  fo r photog raphy and TV . These w il l  be 

s chedu l ed w i th other mi s s i on a cti vi ti es in the t ime l ine ( Se cti on I I I ). 

2 .  Cameras and fi l m  are provi ded to photograph the fo l l owi n g  acti v it i es : 

( a ) Trans pos i ti on/Docki ng  

( b )  Di s tance E a rth Pho tography 

( c) Long Dis tance Lunar  Photography 

( d) LM U n do c k ing  and In spe ction 

( e )  L M  Track i n g  Du ri n g  Des cent  

( f) Luna r  Mapp i n g  Photography 

( g ) C rew Acti v i ti es  E v al u ati on 

( h )  Crew Obs e rvati ons 

( i ) LM Track i n g  Du rin g  Ascent and Ren de zvous 
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3 .  Landmark Track i ng 

The followi n g  as sumpti on and data requ i rements \�e re used i n  develop ­

i n g  the landmark track i n g  p rocedures . 

( a ) I MU  to be reali gne d  on the dark s i de pre cedi n g  each track i ng 

pe ri od . 

( b ) MSFN coverage i s  re acqui red a fter e ach track i n g  pe ri o d .  The 

tracki ng  data w i ll be acqu i re d  by MSFN after al l the marks 

have been made and wh i le N49 ( � R . � V )  i s  di splayed .  MS FN 

w i ll g i ve a GO when data acq ui s i ti on has been veri fi e d .  

( c ) T h e  fi rs t mark w ill b e  taken wi th the s pacecraft 30° t o  40° 

above local h ori zon tal . The ti me between marks s h ould be 

a mi n i mum of 25 se conds . 

t d ) The pseudo l r�ndmark ·.:rack i n g  wi l l  be used to dete rmi ne the 

alti tude of an are a  i n  whi ch the LM w i ll be mak i ng a l ti t ude 

check s afte r 00 1 . The data w i ll be p rocessed  duri n g  the slee p 

peri od after the track i n gs an d relayed to the LM prior  to un ­

docki n g .  

(e ) The P RN ran ge code wi ll be transmi tted and  reacqu i re d  twi ce 

at AOS on the track i n g  revs to i ncrease accu racy . 
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Ta b l e  1 -4 

L i OH CAN I STER CHANGE SCHEDULE 

GET I NTERVAL ABSORBER 
CHANGE OF BETWEEN USE 
NUMBER CHANGE CHANGE T IME 

( HRS : M I N )  ( CAN . NO . -HRS : M I N )  

PRELAUNCH  

1 0 : 30 * 1  - 1 4 : 30 
1 2 : 00 

2 22 : 30 *2  - 26 : 30 
1 3 : 00 

3 35 : 30 3 - 25 :00 
1 2 : 30 

4 48 : 00 4 - 2 5 : 30 
l 1  : 00 

5 59 : 00 5 - 2 3 : 30 
1 1  : 30 

6 7 1 : 30 6 - 22 : 30 
1 2 : 30 

7 84 : 00 7 - 2 4 : 00 
1 2 : 00 

8 96 : 00 8 - 24 : 30 
1 3 : 30 

9 1 09 : 30 9 - 2 5 : 30 
1 1  : 30 

1 0  1 2 1 : 00 1 0  - 25 : 00 
1 2 : 00 

1 1  1 33 : 00 1 1  - 23 : 30 
1 2 : 00 

1 2  1 45 : 00 1 2  .. 24 : 00 
1 1 : 30 

1 3  1 56 : 30 1 3  - 23 : 30 
1 1  : 30 

1 4  1 68 : 00 1 4  - 2 3 : 00 
1 2 : 00 

1 5  1 80 : 00 1 5  - 23 : 30 
1 1  : 00 

1 6  1 91 : 00 1 6  - 23 : 00 

1 7  1 7  - 1 5 : 00 

1 8  1 8  - 04 : 00 

1 9  - NOT USED 

20 - NOT USED 
* ASSUMES 4HR PRE LAUNCH USE 
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LUNAR MODULE  F L I GHT P LAN NOTES 

A .  Crew 

l .  There wi l l  be two entr i e s  to the LM schedu l ed pri or to LM act i vat i on  

a nd checkou t .  The f i rs t  wi l l  b e  for crew fami l i a r i za t i o n  sched u l ed 

a t  56 : 00 GET , a fter MCC3 , a nd wi l l  be  performed by the C DR and 

L�P i n  f l i gh t  covera l l s .  The second IVT  i s  sched u l ed a t  8 1 : 30 

GE T ,  after LO I 2 a nd wi l l  be performed by the  LMP i n  f l i gh t  cover-

a 1 1  s .  

2 .  D ur i ng the i n i t i a l  I VT  ( c rew fami l i a r i zat i o n )  the LM w i l l  not 

be powered u p .  To i nsure the  swi tch sett i ngs  a s  s pec i f i ed by 

the prel aunch  conf i gurat i on  ( LM-5  AOH Vo l ume I I )  the Doc k i ng 

Hatch Swi tc h wi 1 1  be secured "off " . 

3 .  The LMP wi l l  i n i ti a te the f i na l  LM a c t i v a t i on a nd c hec kou t i n  

covera l l s .  The CDR wi l l  enter the  LM i n  h i s  PGA (wi thou t don n i n g  

h e l met a nd g l oves ) .  T h e  LMP w i l l  return to t h e  C M  a nd don h i s  

PGA ( wi thout he lmet  a nd g l oves ) .  The LMP a nd CDR w i l l  don  he lmets 

a nd g l oves  a nd perform a PGA/ARS pressure i ntegr i ty check  j u s t  

pr ior  to the L M  c a b i n  reg u l a tor  c hec k .  

4 .  The LM swi tc h  setti nqs a t  the i n i t i a l  entry wi l l  be spec i f i ed 

i n  the LM-5 AOH Vol ume I I .  

5 .  Two PLSS ' s  a nd two OPS wi l l  be carr i ed i n  the LM . The OPS ' s  wi l l  

be c hecked out  pri or to u ndoc k i ng dur i ng  the housekeep i ng act i ­

i : i es .  

6 .  The CM transfer umb i l i ca l  w i l l  not  b e  used  dur i ng LM ac t i va t i o n  

a n d  c heckou t .  

7 .  The LM crew wi l l  be s u i ted (w i thout  he l met  a nd g l oves ) dur i ng the 

undecked porti on of  the  mi s s i on .  For undock i ng , s t ag i n g ,  descen t ,  

ascent , and  rendezvous the L M  crew wi l l  b e  fu l l y  s u i ted . 

1 - 20 



B .  G u i dance and  Nav i ga t i o n  

l .  T h e  LGC w i l l  use  t h e  LUM I NARY- l A  Rev i s i on 9 6  F l i ght  Program .  

2 . The LM AGS w i l l  u se  F l i ght Program X .  

3 .  Two LGC erasab l e memory dumps and  MCC- H  veri f i cati ons wi l l  be 

accomp l i s hed pr ior  to DO I .  I f  a s i gn i f i ca nt n umber of errors 

are found ,  memory correc t i on and re-ver i f i cat i on wi l l  be per­

formed before DOI . 

4 .  The LM IMU wi l l  be manua l l y  a l i gned to the CSM IMU dur i ng  the 

DOl  Day LM act i v at i on  and  checkout . P - 52/AOT a l i g nments wi l l  be 

performed a s  soon as pos s i bl e  pr ior  to DOI . 

5 .  Al l maneuvers d ur i ng the undocked manned LM operat ions  wi l l  be 

under PGNCS contro l . 

6 .  The capab i l i ty for MCC- H  to update the LGC v i a  u p l i n k  wi l l  

normal ly  be bl oc ked by the LMP UP- DATA L I NK swi tch ( panel  1 2 ) .  

7 .  A LM COAS star s i g ht i ng w i l l  be used duri ng  the DOl maneuver to 

check I MU dr i ft rates . The  star shou l d  rema i n  wi t h i n  2° of the 

i n i t i a l  COAS pos i t i on  dur i ng the maneuver . The AOT wi l l  not be 

u sed for th i s purpose . The l unar  hori zon wi l l  not be v i s i b l e  

duri ng  the DOl  maneuve r .  

C .  RCS Operat ion  a nd I nterface Constra i nts  

l .  Dur ing  CSM/LM docked c heckout operat i on s ,  the  LM s teera b l e  and/or 

RR antennas wi l l  not be powered down once they have been acti vated . 
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The SM 83 ( -x )  thru s ter wi l l  be  deacti vated b efore the  LM s teerab l e 

a nd/or RR a ntennas have been u ns towed i n  order to prevent SM-RCS 

i mp i ngement on these a ntennas . 

2 .  LM RCS "+x" two jet  u l l age  ( Sys tem B )  wi l l  be u sed for u n s taged 

u l l age  ma neuvers i n  order to prevent a symetr i ca l  RCS thru s t  

caused by imp i ngement o n  the descent s tage . 

3 .  The RCS i nterconnect wi l l  be u sed dur i ng  the  APS l i ft-off and a scen t ,  

but wi l l  not b e  used duri ng  t he rendezvou s  maneuvers because  o f  
hel i um i nj e st i on . 

D .  Pas s i ve Thermal Control Ma neuvers 

1 .  There is no requ i rement  to perform any LM p?. s s i ve therma l control  

maneuvers d u r i n g  l u nar orb i t .  

2 .  There wi l l  b e  no tel emetry o r  crew moni tor -i ng of LM tempera tures 

(or any o ther LM da ta )  between LM pre- l au nc�  c neckou t a nd the 

pos t L O I - 2  LM entry a nd i nspec t i on .  

E .  Rendezvous Radar  

1 .  The turn-on a nd turn-off times for the ren8ezvous rada r wi l l  be 
schedu l ed i n  such  a manner as to prevent overhea t i ng of the 

rendezvou s radar antenna . 

2 .  Accurate R R  range a nd range rate tel emetry data wi l l  not  be 
obta i ned on the l u nar  fars i de  becau se  a HBR TU� capa b i l i ty i s  

not  ava i l a bl e between the LM a nd CSM for subsequent  DSE dump 

after AOS . Th i s  s i tuat i on prevents MSFN from ana l yz i ng the 

RR systems opera t i on and LM RR LGC state vector  u pdate . There­

fore , MSFN wi l l  check the accuracy of the  u pdate a ga i nst  arou r d  
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computa t i on a fter AOS a nd u pdate the LM s ta te vector i f  requ i red . 

3 .  The RR s haft and tru n i on ang l es wi l l  be a t  zero duri ng eac h  AGS 

RR u pdate . 

F .  Rendezvou s 

1 .  The LM trac k i ng l i ght  wi l l  be on conti nu ou s l y  between separa ti o n  

and touc hdown a n d  between l aunch  and doc k i ng ( except duri ng 

PGNCS/AOT a l i gnmen ts ) . Duri ng PGNCS/AOT a l i gnments ( LM P52 ) , 

the CSM wi l l  not be a b l e  to opt i ca l ly track the LM . 

G .  LM Pressur i zat ion  

T h e  L M  c a b i n  wi l l  conta i n N2 a nd some amb i ent a ir  a t  l aunch  and 

wi l l  b l eed down to zero pres s u � e  p s i  duri ng the l aunch .  

The  LM wi l l  be  pressuri zed af t�r tra nspo s i tion  and doc k i ng and  

wi l l  rema i n  pressuri zed unti l jett i s oned . 

H .  LM Ac t i vation  a nd Chec kou t Notes 

The fol l owi ng acti v i t i es wi l l  be performed duri ng the per i od s  

a s  shown : 

1 .  Post  MCC3 

Perform genera l housekeeping  chores 

LM wi l l  not be powered up 

Transfer equ i pment to LM ( crew opti on ) 
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2 .  Pos t LO I - 2 :  

LM entry status  check  

Transfer from CSM to LM  power for  1 0  mi nutes  

Acti vate VHF - B  L BR tel emetry for  1 0  mi nutes  

OPS  check  

Transfer a l l or  rema i n i ng equ i pment to the  LM 

Perform genera l hou sekeepi ng  c hores 

3 .  Doc ked Pre- DO ! : 

Ver i fy CSM to LM rol l ca l i bra t i on a ng l e  

LM en try sta tus check  

EPS a ct i vati on  - descent a nd a scent s tage  battery c heckou t 

I nver:er No .  2 c heckou t  

Pri mary g lycol  l oop  a c t i va t i on 

Caut i on a nd warn i ng sys tem c heckou t 

C i rcu i t  brea ker act i vat i on  

Ta l kba c k  system veri f i ca t i on 

ECS  a c t i v a t i on a nd c heckou t 

G l ycol  pump checks  ( 1 , 2 a nd secondary )  

V H F -B  S i mpl ex a c t i va t i on a nd C/0  

V HF-A S i mp l ex a ct i v at i on  and C/ 0 

Su i t  fa n  and wa ter separa t i on  check  

S- Band s teerab l e a n tenna checks  ( TLM- HBR Mode 6 . 2 )  

PGNCS turn on  a nd se l f test 

S-Band  secondary tra n s e i v er and ampl i f i er c hecks  (Mode 6 . 2 )  

LGC era sab l e memory dumps ( two ) a nd MSFN ver i f i ca t i o n  
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LGC/CMC cl ock  s et and T-EPHEM update 

LM docked-manua l  I MU a l i gnment 

AGS acti vat i on an d s e l f tes t  

ARS/PGA pres s u re i ntegri ty checks 

Cab i n  regul a to r  checks 

O RDEAL i ni ti al i zati on  

Rate gyro check 

L GC DAP data l oad  

Upl i n k  the LM  s t ate vecto r ,  AGS " K" facto r  and  RE FSMMAT 

DPS gi mb al dri ve and th rottl e tes t 

RCS Pres s uri zati on 

RCS che ckout  ( col d an d h ot fi re ) 

AGS acce l erorre ter and gyro cal i brati on 

DPS pre s s uri zat i on an d checkout 

Dep l Qy 1 an di n g  gear  

Update an d al i gn AGS to PGN CS 

Uns tow RR antenna and perfo rm sel f tes t  

4 .  Undocked Pre-DO I  

LM i n s pe ct i on by CSM 

Ren dezvous radar track i n g  (P20 ) 

VHF  rangi n g  operati ons 

LM track i n �  l i gh t  operati on 

I MU / AOT a l i gnment 

AGS i n i ti al i z ati on an d update 

L andi n g  radar s e l f tes t  

AGS acce l e rorreter an d gyro ca l i brati on 

Pa ral l e l  as cent and des cent s t age b atte ri e s  
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5 .  DO! to Touchdown 

Maneuver to P D I  a tt i tude 

Mode I I  Rendezvous Radar  loc k  - on 

Update , a l i gn ,  and confi gure LM AGS ' s  

MCC-H dump DSE 

LM r i tch over at P64 

Manual  atti tude control to touchdown 

CSM P20 auto maneuver for sextant track  of the LM 

6 .  Touchdown t o  L i ft Off 

Go/no go for 7 m i nutes 

CSM P52 rea l i gn oot i on 3 REFSMMAT 

GO/no go for one CSM revoluti on 

S imu l a ted countdown 

Cal ibrate AGS gyros 

Ascent power - off 

I n i t i ate DPS ven t i n g  

Load AGS ascent target i ng 

P57 gravity meas u re 

AGS l unar al i gn 

P57 IMU rea l i gn ,  REFSMMAT opti on , 2 ,  cel e s t i a l  body opt i on , update RLS 

P22 a uto optics  lunar opt i c s  

Ali gn AGS t o  PGNCS 

P27 update 

P57 I MU rea l i gn T-ali g n ,  grav i ty and one celest i a l  body 

PGNCS drift test 

Go/no go for l unar stay 

I n i t i ate AGS 

Ali gn AGS to PGNCS 

P 22 orbi tal  nav i gat i on 

Select Pl2 a scent 
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End s i mu l ated countdown 

AGS power down 

P52  I MU rea l i gn opt i on/preferred p l a n  change REFSMMAT 

Ea t peri od ( CSM & LM ) 
Rest peri od ( CSM & LM ) 
SPS pl ane change 

P52  IMU rea l i gn opt i on l preferred 

Land i ng s i te REFSMMAT 

Systems prepara t i on for egres s 

Preparati on for eqress 

Pressure i ntegri ty c heck 

Depres sur i ze cab i n ,  open hatch 

EVA 

Post EVA systems confi guration 

Rest per i od 

7 .  Preparat i on for L i ft Off 

LGC sel f test 

AGS turn on , se l f test  & systems test  

Turn  on  RR  & sel f test 

P57  IMU rea l i g n  REFSMMAT grav i ty vector and ce l esti a l  body 

P22 l unar surface nav i gat i on 

AGS l unar a l i gn 

Eat peri od ( CSM & LM ) 
DAP l oad  

EPS , ED , ECS prestagi ng c hecks 

APS pressur i zat i on and chec kout 

P57 IMU rea l i g n ,  T-a l i gn ,  g rav i ty and i n i t i a l i ze AGS SV 

Enter P l 2 

Prel aunch  systems c heck 

RR to operate 

A l i gn AGS to PGNCS 

APS , l i ft-off 
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I .  LM Procedures 

Crew procedures c a l l ed out i n  the  f l i ght  p l a n  may be found i n  

the fol l owi ng documen ts : 

( a ) Apol l o  Opera t i on s  Ha ndboo k LM- 5 ,  Vol . 2 

( b ) Crew C hec k l i st 

( c )  LM Rendezvous  Procedures Document  

( d )  LM Descent/Ascent Summary Document 

( e ) Photography and  TV Operat i ons  P l a n  

J .  Photography 

Cameras and fi l m  wi l l  be carr i ed a board the LM to photoqra p h  the 

fo l l ow i n g  act i v i t i e s : 

( a ) Record the movements  of the a stronauts  dur i n g  the  LM eqress  

on the  l un ar  s u rface for  crew i ntegrat i on stud i es i n  prep­

arat i o n  for future m i s s i on s . 

( b ) Obta i n  photographs  of  the  a s trona uts  e nv i ronme n t  rel at i ve 

to h i s a b i l i ty to funct i on o n  the l unar  su rface . 

( c )  Obta i n  photogra p hs of  the LM and  LM s ubsystems for eng i neer i ng 

post  f l i g ht ana l ys i s .  

( d ) Obta i n  photographs  of the l unar  s c i ence exper i ments  s tate 

a fter devel opme n t  to be u s ed for data reduct i on and post  

fl i qht  a n a l ys i s  of  the f i n d i n g s . 

( e ) Obta i n  p hotogra p h s  o f  t he moon and i ts env i ronment for sub­

sequent  s c i ent i f i c  a n a l ys i s .  
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COMMUN I CATIONS PLAN 

Gene ral mi ss ion  notes and mi s s i on phase ope rat i on al ph i l os oph i es are presen t­

ed  i n  th i s  secti on . The communi cati ons cons i derati ons i n c l ude voi ce , data , 

rangi n g  and re cordi ng  by both space craft.  

A b as i c  communi cati ons swi tch confi gurati on fo r b oth spacecraft i s  presented . 

Vari ati ons from the  b as i c  communi cati ons req ui red duri n g  the mi ss ion ph ases 

are i denti fi ed  unde r  the appropri ate mi s s i on ph as e .  

A .  Gene ra 1 Notes 

1 .  Al l voi ce communi cati ons , CSM and Ll� HBR  data t ransmi s s i ons at l un ar 

di stan ce w i l l  normal l y  requ i re the use of  the h i gh gai n or s tee rab l e  

antennas wi th 85- ft .  an d 30 - ft.  " co o l e d "  MS FN antenn as . 

2 .  Du ri n g  commun i c ati ons , the space craft wi l l  be re ferre d to by name 

(Apo l l o  1 1 )  and MCC-H w i l l  be referred to as  Hous ton . Code n ames may 

be as s i gned to the CSM and LM for undocke d operati ons . 

3 .  The ti me l i ne w i l l  shm� when the CAP- COMM shou l d send voi ce data s i ­

mul taneous l y  to the CSM and LM . 1 On �j /� M::C:H
/
CtP-S9J41>\\

w i l l n{ir- f 
--._!l:la��e used

_ 
for �ll CS�

-,
and L�

-
�mun i catio'ns . ',_ / \� / 

'-------� '----· 

4 .  I t  i s  des i rab l e  th at LM/CSM be con fi gure d  to HBR  duri n g  any MSFN up­

l i n k s  so th at MSFN can veri fy data was rece i ved by the spacecraft . 

5 .  The preferred i nf l i g ht S- Band communi cati ons  mode for CSM and LM are : 

( a ) Up l i nk Mode 6 ( Voi ce , PRN and Updata ) 
( b ) Down l i nk Mode 2 ( Voi ce , PRN , TLM-HBR ) 
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6 .  A b as i c coiTIT1un i cations  swi t ch con fi gura ti on  for the LM and  CSI� i s  

as fa l l ows : 

CSM 

Audio panel  ( 3 )  

MODE ( 3 )  - I NTERCOM/PTT 

S BD ( 3 )  - T / R  

SUIT PWR ( 3 )  - on { up ) 

AUDIO  CONT ( 3 )  - NORM 

PWR { 3 )  - AUD IO/TONE 

VHF AM ( 3 )  - T/ R 

I NTERCOM ( 3 )  - T/R 

PAD COMM ( 3 )  - O FF 

S-band nonna l 
S BD XPNDR - PRIM  

S BD PWR  AMPL PRIM  - P R I M  

S BD  PWR AMPL H I  - H I  

S B D  MODE VO ICE  - VO I C E  

S B D  MODE PCM - PCM 

S BD  �10DE RNG - RNG 

VHF  AM 

VHF AM A - OFF  

V H F  AM B - off ( ctr )  

VHF  AM RCV - o ff ( ctr ) 

V H F  B CN - OFF  

VHF RNG - OFF 

TAPE recorde r 

TAPE RCDR PCM - P CM/ANLG  

TAPE RCDR RCD - RCD 

TAPE RCDR FWD - FWD 

S b an d  aux 

S BD AUX T APE - o ff ( ctr) 

S BD AUX TV  - o ff ( ctr)  
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Up TLM 

UP  TLM DATA - DATA 

U P  TLM CMD - NORM 

PWR AMPL  tb - g ray 

( i nd1  cates  pw r to ampl i fi e r )  

TAPE MOT ION tb  - g ray 

( i ndi cates t ape mot i on )  

S B an d  Antenn a  

S B D  ANT OMN I A - A 

S BD ANT OMN I - OMN I 

Power 

S CE - NORM 

PMP - NORM 

TLM i nputs 

PCM B I T  RATE - LO 

VHF ANT - 5�1 LEFT 

RNDZ XPN DR - O F F  ( PI� L 1 00 )  

RNDZ X PNDR - OPR ( PN L  1 0 1 ) 

S BD SQL CH - O F F  

UP  TLM - BLOCK ( MDC-2 ) 

UP TLM - ACCEPT ( PNL 1 22 )  



LM 

CB/AC BUS B = S BD ANT - cl ose 

CB/AC BUS  A :  TAPE RCDR - c l ose 

C B  COMM : 

UP DATA L I N K  - c los e  

COMM : UPL I N K  SQUELCH sw - ENABLE 

UP  DATA L I N K  sw - OFF  

SEC S BD XMTR/ RCVR - cl os e 

SEC S BD PWR/AMPL - cl ose 

VHF B XMTR - cl ose 

VHF A RCVR - cl ose 

CDR AUD IO  - cl os e 

AUD I O :  ( CDR) 

S-BAND T/ R sw - S BAND T /R 

r es T/R sw - r es T/ R 

RELAY ON sw - RELAY OFF 

MODE sw - I CS/PTT 

AUDIO  CONT sw - NORM 

VHF A sw - T/ R 

VHF B sw - OFF 

CB COMM : 

D ISP - cl os e 

S E  AUDI O  - c l ose  

VHF A XMTR - cl ose 

VHF B RCVR - cl os e 

PR IM  S B D  PWR AMPL - cl os e 

PRI M S BD  X MTR/RCVR - c l ose 

S BD  ANT - cl ose 

PMP - c los e  

T V  - open� 

CB HTR: S BD ANT - cl ose 

CB CAMR:  SEQ - open 
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AUDI O :  ( LMP ) 
S BAND T/ R sw - S BAND T/ R 

I CS T I R sw - I CS T I R 

RELAY ON sw - RELAY O FF 

MODE sw - I CS/PTT 

AUD IO  CONT sw - NORM 

VHF  A sw - T/ R 

VHF B sw - OFF 

COMM : 

S BAN D MODULATE sw - PM 

S BAND XMTR/ RCVR sw - PRIM 

S BAND PWR AMPL sw - PRIM 

S BAND VOI CE sw - VO ICE  

S BAND PCM sw  - PCM 

S BAN D RANGE sw - RANGE 

VH F A X MTR sw - VO I CE 

VHF A RCVR sw - ON 

VHF B XMTR sw - DATA 

VHF  B RCVR sw - OFF 

TLM B IOMED sw - as requi red 

TLM PCM sw - H I  

RECORD sw - OFF 

COMM ANT : 

VHF ANTENNA - FWD/AFT 

TRACK MODE sw - AUTO 

S - Band sel - SLEW 



7. MS FN wi l l  not swi tch CSM or  LM an tennas  

acti on (except d uri n g  s l eep - i f  requi re d ) . 

th i s  wi l l  be a c rew 

8 .  CSM recordi ng  of LM VHF B LBR TM i s  not pos s i b l e d u r i n g  

peri od s when V H F  rang i n g  between t h e  veh i c l es i s  t a k i n g  p l a ce . 

9 .  CSM S- Band b ackup communi cati on modes checks w i l l not be made . 

The LM commun i cati on sys tem wi l l  be u sed  a s  a backup  c ommun i cati on 

sys tem . 

1 0 .  CSM FM modes a re u sed for DSE  p l aybac k s , TV and bac kup TM . 

The  h i gh ga i n  antenna wi l l  be requ i red for FM operat i ons 

after TL I .  

l l .  CSM- TV can be s chedu l e d  i n  re al  t i me i f  the  Go l ds tone 85- ft .  antenna 

i s  i n  v i ew of the s pacecraft .  CSM-TV vi a the Madri d 85 - ft . antenna 

s hou l d be s chedu l e d  approxi mate l y  15  h o u rs i n  advance i n  order to re ­

se rve commun i ca ti ons s ate l l i te t i me .  

1 2 .  The CM commun i c at i ons sys tem swi tches w i l l  be confi gured to  permi t 

MCC-H rea l  ti me contro l  of  rout ine  commun i cati ons swi t ch i ng and max­

i mum crew control of the commun i cati on s  wi thout  the crew h a v i n g  to 

u se  CMD RESET .  

1 3 .  The CSM updata l i nk w i l l  n ormal ly  be b l ocked by the crew U p  TLM 

ACCEPT/BLOCK swi t ch on MDC 2 .  Th i s  w i l l  not prevent MCC-H from us ­

i n g  rea l  ti me comm and  from con tro l l i n g  the commun i cat i on sys tem . 

1 4 .  The S- Band " sq ue l ch " w i l l  be on duri n g  the s i mu l taneous  s l ee,J  pe ri od 

i n  order to prevent MSFN fa de -out noi se  from d i s turb i n g  the c rew . 
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1 5 .  LM voi ce recorder h as a maxi mum uti l i z at i on o f  1 0  ho urs . Th i s  re­

corder w i l l  be u sed duri ng  LM operations  to reco rd a l l LM vo i ce data 

duri ng undecked operati ons ( 2 7  hours 42 mi nu tes ) . The re corde r wi l l  

be operated i n  the VOX mode . 

1 6 .  A smal l port ab l e  voi ce re co rde r wi l l  be carri ed i n  the CM to be 

used at the di s creti on of the crew as a voi ce re co rde r b ackup . 

Th i s  re co rde r wi l l  not be trans ferred to the LM for use  duri n g  un­

de cked o pe rati ons . 

1 7 .  LM AGS i n i t i a l i zat i on req ui re s  HBR  because the AGS uses  the PGNCS  

TLM downl i nk  s tate ve ctor an d t i mes as  the data  s ource . 

1 8. CSM DSE w i l l  be ope rated as fo l l ows : 

Th e DSE wi l l  normal l y  be operate d vi a ground command except 

for s pe ci al cases whe re the operat i on i s  t ime l i mi te d .  I n  

these  cas es th e crew may b e  asked  (e i ther by voi ce o r  fl i ght  

p l an update ) to rew i n d  the tape . 

DSE wi l l  be ope rated HBR  duri ng  the l ounch phas e .  These  data 

w i l l be dumped i f  real ti me l aunch  data are l os t .  

Duri n g  the e a rth orb i t  pe ri od when the CSM i s  not o ver a MSFN 

s tati on , CSM TLM-LBR data w i l l be re corded on the OSE and wi l l  

be dumped duri n g  the pas s  ove r  the US  and over C RO pri or  to 

TL I , i f  pos s i b  1 e .  

DSE wi l l  be u sed fo r CSM HBR and voi ce reco rdi nq  duri n g  al l 

CSM engi ne  b u rns . 

DSE data and vo i ce recordi n gs wi l l  be made i n  CSM LBR mode 

wheneve r pos s i b le i n  order to mi n i mi ze the DSE d ump t i me .  
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Al l cri ti cal dat a wi 1 1  be h and reco rded by the crew 1�hen not 

in  voi ce con tact w i th MS FN i f  at al l pos s i b l e .  DSE voi ce 

recordi ng wi l l  be used as b ackup for record ing  cri ti cal dat a .  

Duri n g  trans l un ar PTC s i mu l taneous s l eep peri ods us i n g  the 

HGA REACQ communi cati ons  mode the DSE wi l l  be used to record 

L BR data when the HGA i s  not i n  the MS FN fi e l d  of v i ew .  

Duri n g  l un ar orb i t  LM operati ons , the DSE wi l l  b e  used  to 

record LM-TLM-LBR data duri n g  al l LM phases/events that occur 

on the l unar  fa rs i de ( unl ess VHF rangi n g  i s  requi red ) . 

Duri n g  l un ar orb i t ,  time ( i n  the a tti tude ho l d  control  mode ) 
wi l l  be p rovi ded i n  the fl i ght  timel i ne to al l ow fo r t1CC-H 

DSE dump , rewi n d  and s tart of DSE after each MSFN AOS ( acq ui ­

s i ti o n  of s i gnal ) except whe re  a DSE dump woul d i nte rfere wi th 

DSE recordi ng of cri ti cal CSM backup TLM data or  the HGA i s  

not vi s i b l e to MSFN . 

Twenty- fi ve mi n utes wi l l  normal l y  be al l owed for the compl ete 

data dump cycle  for CSM and LM LBR data recorded on the l u n ar 

fars i de .  HBR data wi l l  requ i re addi t i onal dump ti me dependi n g  

on the l ength o f  the recordi n g .  

DSE wi l l  b e  used to re cord al l HBR entry data duri n g  the b l ack­

out regi on . 
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B .  Launch - Ea rth Orb i t  Phase 

l .  OMNI  B and VHF L EFT wi l l  be se l ected for l aunc h .  OMNI D 

wi l l  be s e l ected by the crew duri ng boos t  pha s e  i f  the 

l aunch a z i muth  i s  l es s  than 96° or OMNI C i f  the l aunch az imuth i s  

az imuth i s  grea ter than 96° . OMNI D wi l l  proba b l y  be the 

best antenna for earth orbi t .  

2 .  VHF Dupl ex B wi l l  be used for l aunc h ,  and Si mpl ex A for 

earth orbi t operati ons . 

3 .  VHF S imp l ex A w i l l  be used for entry to be compat i b l e  

wi th recovery forces commun i ca t i ons . 

C .  Tra n s l una r and Tran searth Coast Phase 

l .  The trans l unar and transearth s l eep commun i cat i on s  mode 

wi l l  be a s  fol l ows : The CSM x-axi s wi l l  be pl aced norma l 

to the ec l i pt i c  p l ane . The CSM wi l l  be pl aced i n  GNCS �20° 

p i tch and yaw atti tude hol d .  Al l four SM RCS quads wi l l  be 

u sed .  The CSM w i l l  be ro l l ed a t  a rate of approx i mately one 

revol u t i on per hou r .  Duri ng the near earth s l eep periods prior  

to 30  hours  GET ( range l es s  than 1 20Knm ) omn i antennas B 

and D can be used . Duri ng the other s l eep peri ods  ( beyond 

1 20Knm) the h i gh ga i n  antenna can be used i n  the REACQ mode 

( panel 2 ) . The REACQ confi gurati on wi l l  prov ide  approxi mate l y  

2 1 0 degrees o f  HGA coverage p e r  CSM/ LM revo l ut i on o r  35 minutes 

of MSFN coverage per hour , ( for  a CSM s p i n  rate of one revo l u­

t i on per hour ) . The REACQ confi gurati on wi l l  a l so  a l l ow 

MCC- H to u se  rea l t i me control to sel ect TLM HBR or LBR and to 

dump the DSE duri ng each s pacecraft revo l uti on . The REACQ 

s l eep mode wi l l  be c hecked before the second trans l unar coa st 

s l eep per i od .  
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2 .  Dur i ng tra n s l unar  and  tran searth coa s t  PTC mode crew awa ke 

per i ods , the crew wi l l  u s e  manua l  a ntenna  swi tc h i ng to ma i nta i n  

cont i nuous  commu n i ca t i on s  w i t h  MSFN v i a  OMN I and/or HGA . If  

OMN I ' s  are  u sed the  S -Ba nd sque l c h  w i l l  be d i sab l ed to a l l ow 

the crew to u s e  the upvoi ce d i scr imi nator  no i se a s  a cue  to 

i nd i ca te when to swi tc h  to a nother OMN I . 

3 .  A l l CSM commu n i ca ti ons  c hec kou ts may be performed du r i n g  trans­

l u nar coa s t  ( pos t  TD&E to pre-LO I ) , however , the l u nar s l eep 

comm mode w i l l  be chec ked dur i ng l u nar  orb i t pri or  to s l eep . 

D .  L u nar  Orb i t Phase  

l .  Dur i ng CSM/LM l u nar  orbi t ,  doc ked , crew awake , c oa s t i n g  f l i g h t  

opera t i ons , o n e  standard a tt i tude ( referenced to the l a nd i ng 

s i te REFSMMAT ) wi l l  be u sed i n  order to a l l ow MSFN to a c ­

q u i re e i ther t h e  CSM HGA o r  L M  s teerab l e a ntenna w i thou t crew 

a s s  i s ta nc e . 

2 .  After each ADS i n  l unar orbi t ,  MSFN w i l l  send the PRN range 

code to acqu i re a nd l ock-on  the s pacecraft for rang i ng de ter­

m i na t i o n . Upon acqu i s i t i on the C l oc k  Dopp l er Sys tem i s  a l so 
u t i l i zed for i ncrementa l rang i n g  determi nat i on . The t ime 

req u i red for PRN l oc k-on  and  ra ng i ng i s  a pproxima tely 6 mi nutes  

and  i s  a cont i nuous  operat i o n  u nt i l LOS . 

3 .  Du r i ng l u na r  orb i t ,  the CSM a nd  LM S- Bands  w i l l  rema i n  opera t i on a l  

on  the l u nar fars ide . 

4 .  The LM s teera b l e  antenna a nd  the CSM HGA wi l l  not  be i n  v i ew 
of MSFN d ur i ng CSM tra c k i n g  of the l a nd i ng s i te wh i l e  d oc ked . 

The CSM HGA wi l l  not  be i n  v i ew of MSFN when u ndec ked duri ng 

CSM tra c k i n g . To a l l ow commu n i c a t i on s  w i th  MSFN , the CSM a nd 

LM omn i antennas  a nd LBR are se l ected . 
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5 .  V HF Rangi ng/Data swi tc h i ng w i l l  be performed a l ong wi th CSM 

s ex ta n t  trac k i ng of the LM . Vo i ce  s i l ence  between veh i c l e s  

s hou l d  be ma i ntai ned for a pprox ima te l y  1 0  second s whi l e  acqu i r ­

i ng V H F  ra ng i ng .  

6 .  VHF A S imp l ex i s  norma l l y  used for a l l  VHF  Vo i ce Commu n ic a t i on s  

except duri ng V H F  rang i n g  when V H F  B Dupl ex i s  be i ng used . 

7 .  A t  LOS the CSM c rew wi l l  i n i t i a te Up  TLM CMD RESET then NORMAL 

if DSE mot i on i s  not noted . Thi s i nd i ca tes that  MSFN l os t  

contact prior  to reconf i gu r i n g  DSE  after a dump . 

8 .  The commu n i c a ti ons  mode for the l unar orbi t s l eep per i od wi l l  

be a s  fol l ows : 

T he CSM wi l l  be referenced to l and i ng s i te number two a nd wi l l  

be i n  an  a tt i tude w h i c h  wi l l  pl ace two RCS quads toward the sun  

and  two RCS quads  toward the l u nar surfa ce . T he SPS eng i ne 

wi l l  be po i nted toward the earth , and the spacecraft p i tc hed 

to a l l ow the HGA to acqu i re MSFN wi thout i nterference from the 

SPS eng i ne be l l . T he HGA wi l l  be in  the REACQ mode and S-Ba nd 

squel c h  wi l l  be enabl ed . The S-Ba nd sys tem wi l l  be contro l l ed 

by RTC a t  MCC-H and wi l l  be i n  TLM-HBR on the l unar earths ide  

a nd LBR/DSE  record i ng on the  l unar fars i de . Th i s  procedure 

wi l l  prov i de approx imate l y  75 m inutes of HBR for each l u nar 

orb i t  and wi l l  permi t MCC-H rea l time control of the DSE  a nd 

p l ay ba c k  of LBR data recorded on the l u nar fa rs ide . T h i s  com­

mu n i ca t i o n  mode wi l l  be chec ked for s u i ta b i l i ty j u s t  prior to 

the l u nar orbi t s l eep per i od .  

9 .  I n  l unar orb i t ,  MSFN wi l l  acqu i re the CSM h i g h  ga i n  antenna/LM 

s teera b l e  a n tenna for each AOS u n l ess  s pec i f i ed d i fferently i n  

the fl i g h t  p l a n  timel i ne .  

1 0 .  LM TLM wi l l  be swi tched to LBR a t  each LOS a nd to HBR a t  ADS 

by the LMP u n l e s s  s pec i f i ed otherwi se i n  the fl i gh t  p l a n  t ime-

1 i ne . 
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l l .  LM B i o-Med swi tch i ng wi l l  be c hecked out i n  l unar orbi t and 

wi l l  begi n whe- the CDR enters the LM for a c t i vati on and 

checkout (approximate l y  94 : 50 GET ) . The LMP wi l l  swi tch the 

B i o-Med tel emetry from the CDR to the LMP a t  a conven i ent t ime 

i �  the fl i ght pl an  ( approxima te l y  99 : 1 0  GET ) . The crewman 

wi l l  be moni tored conti n uo u s l y  beg i nn i ng w i t h  LM i ngress and 

l unar stay , through doc k i ng and LM egress . Whi l e  both 

c rewmen are i n  the LM the LMP wi l l  manua l l y  swi tch  the B i o-Med 

moni tor system every two hours except duri ng the s l eeo peri od . 

Duri ng EVA the crewman wi l l  mon i tored s i mu l taneous l y  through 

the Extra Veh i cu l ar Communi cati ons Systems EVCS ) rel ayed to 

MCC-H v i a  LM S- Band tel emetry . 

E .  Lunar Expl orati on Phase 

1 .  Norma l CSM communi cati on s  between MSFN/LM wi l l  be by S-Band 

dur i ng the l unar exp l orat i on peri od . 

2 .  I f  add i t i ona l  commun i cati ons capabi l i ty i s  req u i red the 

S-Band erectabl e antenna wi l l  be depl oyed by the EVA crew­

man and wi l l  be u t i l i zed for a l l  LM/MSFN/CSM commun i ca t i on s .  

3 .  Duri ng peri ods when both crewmen are EVA , the "AR" pos i t ion  

( Rel ay r1ode ) wi l l  be  the  normal communi cat i n  mode on  

each  of  the Extrave h i cu l ar  Commun i cati on Sustem ( EVCS ) . The 

CDR wi l l  re l ay teh LMP VHF vo i ce and Data to the LM whi c h  

i n  turn w i l l  rel ay to MCC- H v i a S-Band . 

4 .  When both crewmen a re EVA , the LM wi l l  be confi gured to the 

bas i c  commu n i cati ons except for the fo l l owi ng : 

S BAND MODULATE sw - FM 

VHF ANTENNA - EVA 

S BAND sel - LUNAR STAY 

AUD I O :  

AUD I O :  

MODE sw - VOX ( both ) 
RELAY ON sw - RELAY ON ( LMP ) 

l -38 



SECT I ON I I  - U PDATE FORMS 



MANEUVER UPDATE FORMS 

Th i s  sect i on conta i ns samp l e s  of the u pdate 

I n  F l i g h t  Data F i l e  onboard the spacecraft . 

l . TL I �1a neuver 

2 .  P37  B l ock Data 

3 .  P 2 7  U pdate 

4 .  P30 Maneuver ( Extern a l  t::.v ) 
5 .  Entry 

6 0 Earth Orbi t En try U pdate 

7 0 Earth Orb i t  B l ock  Data 

8 .  C SM SEP Pad 

9 .  CSM Rescue One 

l 0 0 D O l  P76 Pad 

l l  0 C S I  

1 2  0 CDH 

1 3  0 T P I  

The LM forms are : 

l .  P30 LM Maneuver ( External t::.v l 
0 2 0 P27  U pdate 

3 .  P76  Update 

4 .  P32  C S I  Update 

5 0  P33 CDH Update 

6 0 P34 T P I  Update 

7 .  AGS State Vector Update 

8 .  P O I  Pad 

9 0 Lunar I nterface Pad 

l 0 0 LM Ascent Pad 

2 - l  

pads whi ch are con ta i ned i n  the 

The  C SM forms a re a s  fol l ows : 



T L I  
-I -r --' -

X X TB6p I-

X X X X X X R 

X X X X X X p Tll 

X X X X X X y 
X X X X X X BT 

!:NC ' 

+ + VI 

X X X X X X R 

X X X X X X p S EP 

X X X X X X y 

X X X X X X R 

X X X X X X p EXTRAC T I O N  

X X X X X X y 

Tll 1 0  M I N  ABORT P = _ _  -

o-� 
� 

� 
� 

--' 
-
0<: 
a.. <( 

2 - 2  



TLI  PAD 

TB 6 p  

R 
p 
y 

BT 

� VC'  

VI 

R SEP 
P SEP 
Y SEP 

X : X X : XX ( Ii RS : MI N : SE C )  

XX X ( DE G )  
X XX ( DE G )  
XXX ( DE G )  

X X : X X ( M I N : SE C )  

x xx x x . x  ( fps ) 

+X XX XX fps ) 

XXX ( DE G )  
X X X  ( DE G )  
XXX ( DE G )  

TL I 1 0  M I N  ABORT P 

2-3  

P RE DI CTE D T I ME O F  B EG I NN I NG O F  
S - I V B  RE START P RE PA RAT I ON FOR 
T L I  ( TB6 = T L I  I GN -9 M I N )  

P RE D I CT E D  SPAC E C RAFT I MU 
G I MBAL AN GLES AT T L I  
I G N I T I ON 

DURA T I ON O F  TL I BU RN 

NOM I NA L  T L I  J::,. V SET INTO EMS 
� V CON T RO L  

NOMI NAL I N ERT IAL V E LO C I TY 
D I SPLAY E D  ON D S K Y  AT T L I  
CUT O F F  

P RE D I CT E D  SPACE C RAFT I MU 
GIMBAL AN G L E S  AT COMP L E T I O N  
O F  S - I V B  MNV R T O  CSM/S - I VB 
SEP ATT I TUDE 

P I TCH AN GLE TO P E R FO RM 
T L I  ABO RT MAN E U V E R  



X X 

X X 

X X 

X X 

X X 

X X 

-o w 
'-J 

X X 

X X 

X X 

X X 

"' -o 
"' 

X X -
' 

- X X 
-' 
oe: 
Cl... 
<( 

X X 

X X 

P37 BLO C K  DATA 

2 - 4  

G E T  I 
LVT 

LO N G  
G E T  

400K 
GET I 
LVT 

L O N G  
GET 

400 K 
GET I 

LVT 

LONG 
G E T400K 
G E T I  
LVT 

L O N G  
G E T  400K 

G ET I 
LVT 

L O N G  
G E T  400K 

G E T  I 
LVT 
LO N G  
G E T  400K 
G E T I  
LVT 

L O N G  
G E T  400K 

"' 
(") 
Cl... 



I 
' 

' 7  

P3 7 BLOCK DATA 

GETI 

LONG 

GET400K 

XXX : XX  

XXXX ( FP S )  

+ - XXX (DEG) 

XXX : X X  

2 -5 

TIME OF IGNITION 
(HR. MIN . )  

DELTA V REQUIRED 
AT GETI . 

LONGI TUDE OF LAND­
ING S ITE 

TIME OF ENTRY 
INTERFACE 



P27 U PDATE 

PURP v v v 

G E T  • • • • • • 
• • • . .  • • 

304 01 I N DEX I N DE X  I N D E X  

02 

03 " 
N 
Q._ 

04 
OS 
06 

-u 07 �-..) " '-J 
1 0  N 

Q._ 

1 1  
1 2  

1 3  

1 4  
1 5  

1 6  

17 
20 
2 1  

0. 
22 -o 0. 

� 

- 23 
� 

_J 24 -
0:: j O.. <! N34 H RS X X X X X X 

M I N  X X X X X X X X 

NAV C H E C K  SEC X X X X 

N 43 LAT 0 0 

LO N G  

ALT + 0 + 0 1  

2-6 



P 2 7  U PDATE 

PURP XXX TYPE O F  DATA TO GE RECC: I VED 
( SUCH AS : NAV - L I FT- O F F  T I ME )  

v XX TY PE OF C0r1MAND LOAD 
( 70 - 7l - 72 - 7 3 )  

GET X XX : XX : XX ( H R : M I N : SE C )  T I ME DATA RECORDED 

01 XX ( OCTAL ) HWEX NO . O F  COM�A:W \,JORDS 
IN LOAD 

02-24 XX XXX NO . OF CORRE CT I O N  COMMAND 
WORDS 

NAV TO CON F I RM PO I N T  ABOVE GROUN D 
C H E C K  TRACK FOR A G I VEN T I ME 

T XX : XX : XX ( HRS : MI N : SE C )  T I ME 

LAT XX : XX ( D E G )  LATI TUDE 

LON G  XXX : XX ( DE G )  LON G ITUDE 

ALT XXX.  X (nm) ALTITUDE 

2 -7 



P30 MAN E UVE R 

I PUR PO SE 

SET STARS ! PRO P/G U I D  
+ WT N47 

RA L I G N  0 0 PT R I M  N48 
- -- --

-u p A L I G N  0 0 YT R IM w 0 
0 - -- -- M 

y ALI G N  
+ 0 0 H RS GET I a... 

- -- --
+ 0 0 0 M I N  N 33 
+ 0 SEC 

U L L AG E  .. t:Nx N8 1 
6Vy 
6Vz 

X X X R 
X X X p 
X X X y 

+ H A N44 
H p 

+ 6VT 

H O R I ZO Nj\V I N DO W _  X X X BT 

X 6VC 

X X X X SXTS 
+ 0 S FT 
+ 0 0 TRN 

0'-'() X X X BSS 0'--
' X X S PA -

_J X X X S X P  -
"" 
o._ 
<t: O TH E R  0 LAT N6 1 

L O N G  
+ RTGO EMS 
+ V IO 

r GET 0 . 05G 

2 - 8  



P30 MAN E U V E R  

PURPOSE 

P ROP/ G  U I D  

'.H 

P T R I M  

Y T R I M  

GE T !  

t1V X 
t1V Y 
t1VZ 

R 
p 
y 

H A 

t1VT 

BT 

t1VC 

S XTS 

S FT 

TR� 

B S S  

SPA 

xxxxxx 

X X X  X X  ( l bs ) 
X . X X ( DE G )  

X .  XX ( D E G )  

X X : X X : X X 
( HRS : i·1 I N : S E C )  

X X X X .  X ( f ps )  
XXX X . X  ( fps ) 
X X X X . X  ( fos ) 
XXX ( DE G )  
X X X  ( D E G )  
X XX ( DEG)  

X X X X .  X ( nm ) 

X X X X .  X ( nm ) 

x x x x . x  

TY P E  O F  �1N V R  TO B E  P E R FORMED 

PROPUL S I O N  S Y STEM ( SP S / RCS ) /  
GUI DAN CE ( SC S / G&N ) 

PREi•1AN E U V E R  V E H I C L E  \�E I GHT 

SPS P I TCH G I MBAL O FFSET TO 
PLACE TH RUST THRO U GH THE CG 

S P S  YAW G I MbAL O F FSET TO 
PLACE THRUST THROUGH THE CG 

Tl ME O F  �'1N V R  I GN I T I O r4 

P30 VE LOC I T Y  TO B E  GAI N ED 
COMPON ENTS IN  LOCAL V E RT I CAL 
COORD I NAT E S  

H 1U G H1BAL AN GL E S  O F  
MAN E UVER ATT I TUDE 

P RE D I CT E D  APOGEE A L T I TUDE 
AFTE R MAii E UV E R  

P R E D I CTE D  P E R I GEE ALT I TUDE 
AFTER tWI E U V E R  

TOTAL V ELO C I TY O F  MAi i E U V E R  

X : XX ( M L� : SE C )  t1AN E U V E R  D U RA T I O N  

X X X X .  X ( f p s )  

X X  ( O CTAL ) 

X X X .  X ( DE G )  

X X .  X ( DE G )  

X X X  ( OCTAL ) 

X X . X  ( DE G )  

PREMAN E U V E R  6V S E T T i i 4 G  I N  
EMS t1V COUNTER 

S E XTANT STAR F O R  MA� E U V E R  
ATT I TUDE C K  

S E XTANT S H A F T  S ETT I N G  FO R 
MAN E U V E R  ATT I TU D E  C K  

SE XTANT TRUNN ION  SETT I N G  FOR 
�1AN E U V E R  ATT I TU D E  C K  

BORE S I GHT STAR FOR �W4 E UVER 
ATT I TUDE C K  US I N G  THE COAS 

GSS P I TCH AN GL E ON COAS 

2-9 



MANEUVER PAD ( cont ' d )  

SXP 

LAT 
LONG 

RTGO 

V IO  

GET ( . 05G)  

SET STARS 

R '  p '  y 
( AL I GN )  

ULLAGE 

HORI ZON 
W I NDOW 

OTHE R 

X . X  ( DEG)  

xx . xx 
xxx . xx 

xxxx . x  

XXXXXX ( fps ) 

XX : XX : XX 

BSS X POS ITION ON COAS 

LATI TUDE AND LONGITUDE OF THE 
LANDING POINT FOR ENTRY 
GUIDANCE 

RANGE TO GO FOR EMS 
I N I TIAL I ZATION 

I NERTIAL VELOCITY AT . 05G FOR 
EMS I N ITIAL I ZATION 

TIME OF .05G 

STARS FOR TELESCOPE FOR 
BACKUP GDC AL I GN 

ATTITUDE TO BE  SET I N  
ATTITUDE SET TW FOR BACKUP 
GDC AL IGN 

NO. OF SM RCS JETS USED AND 
LENGTH OF TIME OF USSAGE 

WINDOW MARKING AT WH ICH 
HORI ZON I S  PLACED AT A 
SPEC I F I ED TIG  (ATT CK) 

ADD ITI ONAL REMARKS VO I CE UP 
BY MCC-H 

2 - 1 0  
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E N T RY 

X X X X X 

X X X X X 

X X X X X 

X X X X X 

0 0 

X X X X X 

+ + 
- 0 0 - 0 

+ + 

+ + 

X X X X 

+ 0 0 + 0 

m r  + 0 0 + 0 z c _, z  + + 
;;:o )>  -< ;;:o  + + 

X X X X X 

X X X X 

X X X X 

0.. X X X X 
'() 

X X X X 0.. � 
- X X � X X X X 

� + 0 + 
0::: 
a.. + 0 0 + <X: 

X X X X X 

X X X X 

X X X X X 

X X X X X X 

2 - 1 1  

X 

X 

X 

X 

X 

0 

0 

0 

X 

X X 

0 

0 0 

X 

X 

X X 

AREA 

R 0 . 05 G 
P 0 . 05 G  

Y O . OS G  
G E T  H O R  

C K  p E l - 1 7  

LAT N 6 l 

LO N G  

MAX G 
v400K N 6 0  

y 400K 

RTGO EMS 

V l O 
RRT 

RET O . OS G  
D

L MAX
N69 

D
L 

M I N  
VL MAX 
VL M I N  

Do 
R E T  V C I RC 

RETBBO 

R E T E BO 

RET DRO 

S XTS 

S FT E 1 - 2 
T R N  

BSS 

S PA E l - 2  

S X P  

L I FT VE CTOR 

"" >-<X: a::: Z f-::> Z  
� w  



EiHRY PAD 

AREA X XX S P LASH DO�J� AREA D E F I N E D  3 Y  
TARGET L I N E  

R . 05 G  X X X ( D E G )  SPACE CRAFT I MU G i r1BAL AN GLC:S 
p . J5 G  XXX ( DE G )  REQ U I RE D  FOR AERODYNAMI C  
y . J 5 G X X X ( D E G )  T R I M  A T  . 0 5 G  

GET X X : XX : XX T I ME O F  ENTRY ATT ITUDE 
( HOR C K )  ( H RS : �1 I i1 : SE C )  H O R I Z  C H E C K  AT E I  - 1 7 M I N .  

p X X X ( D E G )  P ITCH ATT I T U D E  F O R  < lORI Z01'l 
( HO R  C K )  C H E C K  AT E I  - 1 7 M I N  

LAT �XX . X X ( lJ E G )  L A T I T U D E  O F  TARGET P O I N T  

LON G �XX X . X X ( D E G )  LON G IT U D E  O F  TARGET PO I NT 

r•1AX G X X . X  ( G ' s )  P RE D I CT E D  MAX I MUM REEN TRY 
f'C C E L E RA T I O I'l 

v400K X X X X X  ( fps ) I N E RT IAL VELOC IT Y  AT EilTRY 
HHE R F.I'ICE 

v40JK X . X X ( D E G )  I N E RT I AL FL I GHT PATH AN GLE AT 
EiHRY I N T E R FAC E 

RTGO + X X X X .  X ( nm)  RAN GE TO GO FROM . 05G TO TARGET 
FOR EMS I N I T I AL I ZAT I 0 :1 

V I O  + X X X X X . ( fps ) I N E RT I AL VELOC I T Y  AT . 0 5G 
FOR U1S W I T I AL I ZAT ION 

RRT X X : X X : X X 
( H RS : M I N : SE C )  R E E N TRY RE F E R E N CE T I ME BASED 

O N  GET OF  P RE D I CTED 400K 
( DE T  START ) 

RET . 0 5 G  X X : XX T I ME O F  . 05 G  FROM 400K ( RRT ) 
( M I N : S E C )  

DL MAX x . x x ( G ' s )  MAX I MU M  ACCE P TABL E VAL UE O F  
P RE D I CT E D  DRAG LEVEL ( F RO M  C MC )  

DL �1 l i1 x . xx ( G I s )  M I N I MUM A C C E PTAB L E  VAL UE O F  
P RED I C TED D RAG L E V E L  ( F ROM CMC ) 

VL MAX X X X  XX ( fps ) MI\ X l t�UM ACCE PTASL E  V.ALUE O F  
E X I T  VELOC I TY ( F ROM CMC)  

\ M I i< X X X  XX ( f p s )  M i i1 I MUM A C C E PTAB L E  VAL UE O F  
E X I T  VE LOC I T Y ( F ROM C MC )  

2 - 1 2  



ENTRY PAD ( can t '  d )  

L:O X . XX ( G ' s ) PLANNED DRAG L E VEL DUR ING  
CONSTANT G 

RET Vc ! RC XX : XX T I ME FROM E I  THAT S/C VELOC ITY 
( MIN : SE C ) BECOt�ES C I RCULAR 

R.ET8BO XX : XX T H1E FROM E I  TO THE BEGINN ING  
( MIN : SEC ) OF BLACKOUT 

RETEBO XX : XX T I ME FROM E I  TO THE EN D O F  
( MIN : SEC ) BLACKOUT 

RETDRO X X : XX T I ME F ROM  E I  TO DROGUE DEPLOY 
( MIN : SEC ) 

SXTS XX ( OCTAL ) SE XTANT STAR FOR ENTRY ATT ITUDE 
CHECK 

S FT XXX . X ( DEG ) SEXTANT SHAFT SETT ING  FOR 
ENTRY ATT ITUDE CHECK 

TRN XX . X ( DEG ) S E XTAN T  TRUNN I ON SETTi i�G  FOR 
ENTRY ATT ITUDE CHECK 

BSS XXX ( OCTAL ) BORES I GHT STAR FOR ENTRY 
ATT ITUDE CH ECK US ING  TH E COAS 

SPA XX . X ( DEG ) BSS P I TCH AN GLE ON COAS 

SXP X .  X ( DEG ) BSS X POS ITION ON COAS 

L I FT VECTOR XX L I FT VECTOR DES I RED  AT . 0 5G ' s  
BASED ON ENTRY CORR I DO R  

2 - 1 3  
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X 
X X -

X X X 
X X X 
X X X 
+ 

+ 

X X 
0 

X X 
0.. -o 0.. -

R R --
--' X X -
"" X X (L 
<( 

X X 
X X 
X X X 
X X 

X X X 
+ 
+ 

X X 
X X 

m z :n  
� 0  

R R -< ·  
X X 
X X 
X X 
X X 

E A R T H  O RB I T  E N T RY UPDATE 
.!. X .!. 

X X -

X X X 
X X X 
X X X 
+ 

+ 

X X 
0 

X X 

" "' R R "' / 
X X 
X X 
X X 
X X 
X X X 
X X 

PO S T  BU R N  

X X X 
+ 
+ 

X X 
X X 

/ v R R / " 

X X 
X X 
X X 
X X 

2- 1 4  

A R E A  

6V TO 

R 0 . 05 G  E M S  

P 0 . 05 G  

Y 0 . 05 G  

RTGO EMS 

V l O  
R E T  0 . 05 G  

LAT N 6 1  

LO N G  

R E T  0 .  2 G  

DRE (55°) N66 

BA N K  A N  

RE T R B  

RETBBO 

R E T E BO 

R E T D RO G  

(90° /fps) C HA RT 

D R E  (90° ) U P DATE 

P 0 . 05 G  

RTGO 

v ro 
R E T  0 . 05 G  

R E T  0 .  2G 

E M S  

D R E  ± 1 00 nm N66 

BAN K  A N  

RE TRB 

R E TBBO 

R E T E BO + 46 S E C  
R E T D RO G  T O  M A I N  

. >-
o :=  .....; z 
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ENTRY U P DATE AND POSTBURN U P DATE 

AREA XXX-X 

6.V TO 

R , P , Y  . OSG XXX ( DEG ) 

RTGO xxxx . x  ( nm ) 

V I O  xxxxx . ( fps ) 

RET XX : XX ( M I N : S EC )  

LAT +XX . XX ( DEG )  

LONG :+:_XXX . XX ( DE G )  

RET XX : XX ( M I N : SE C }  
. 2G 

ORE :+:_XXXX X .  ( nm ) 

BANK AN XX/XX ( DEG/DEG) 

RETRB XX : XX  (M I N : SEC )  

RETBBO XX : XX ( M I N : S EC )  

RETEBO X X :  XX ( M I N : SE C )  

RETDROG XX : XX  ( M I N : SEC ) 

R E CO V E RY AREA 
F I RST 3 D I G IT S  -
LAND ING  REVOLUT I O i� 
LAST D I G IT -
R E CO V E RY AREA AN D S U P PORT 
CAPAB I L I T I E S  

RANGE TO GO FROM 
. 05G TO TARGET 

I NERT IAL VELOC I TY 
AT . 05G 

T IME FROM RETROF I RE 
TO . 05G 

LAT I TUDE OF LANDING  TARGET 
POINT 

LONGITUDE OF LANDI NG TARGET 
PO I NT 

T IME FROM RETROFIRE  
TO . 2G 

DOWNRANGE ERROR 
AT . 2G 

BACKUP BANK ANGLE 
FOR SCS ENTRY : 
ROLL R I GHT/ROLL LEFT 

TIME FROM RETROFIRE  
TO REVERSE BACKUP 
BANK ANGLE 

T IME FROM RETROFIRE  TO 
BEG I NN I NG OF COMMUN I CATIONS 
BLACKOUT 

T I ME FROM RETROFI RE TO END 
OF COMMUNI CATIONS BLACKOUT 

TIME FROM RETROFIRE  TO 
DROGUE CHUTE DEPLOYMENT 
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ENTRY UPDATE AND POSTBU RN UPDATE ( Cont ' d ) 

CHART U P DATE 

90°/ fps 

ORE ( 90° ) 

POST BURN 

P 0 . 05 G  

RTGO 

VIO 

RET 0 . 05G 

RET 0 . 2G 

ORE 

BANK AN 

RETRB 

RETBBO 

RETEBO 

RETDROG 

+XX 

XXX ( DEG ) 

+XXXX . X  ( N M )  

+XXXXX ( fp s )  

XX : XX ( NM : SEC ) 

XX : XX (M IN : SE C )  

-::xxxx . x ( NM )  

XX/XX  ( DEG/ DE G )  

XX : X X ( M I N : SE C )  

X X : XX ( M I N  : SE C )  

X X  : XX  ( NM=SE C )  

XX=XX 

2 - 1 6  

VALUES USED  TO RE-PLOT 
BACKUP ENTRY CHART -
A V AN D DOWN RAN GE E RRO R @ 
goo BANK ANGLE 

P I T CH ANGLE @ ENTRY 
INTE RFACE 

RANGE TO GO FROM . 0 . 05G TO 
TARGET FOR EMS COUNTER 

I NERT I AL VELOC ITY @ 
0 . 05G 

T IME FROM RETRO F I RE 
TO 0 . 05 G  

T I ME FROM RETRO F I RE 
TO 0 . 2G 

DOWN RANGE E RROR 
( +  OVERSHOOT ) 

BACKUP BANK ANGLE FOR 
SCS ENGRY : ROLL R I GHT/ ROLL L E FT 

TIME  FROM RETRO F IRE TO REVERSE 
BACK UP ANG LE 

T IME  F ROM RETRO F I RE TO BEGINN I N G  
O F  COMMUN I CAT IONS BLACKOUT 

T IME FROM RETRO F I RE TO 
END OF COMMU N I CATIONS BLACKOUT 

T IME FROM RETRO F IRE TO 
DROGUE CHUTE DEPLOYMENT 
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EART H O RB IT BLOC K DATA 

X X X X AREA 

X X X X X X LAT 
X X X X LO N G  

G E T  I 

X X X X X X I 
to.Vc 

X X X X AREA 

X X X X X X LAT 

X X X X LO NG 
' GET I o- • 

'() 
X X X X X 

to.vc o- X -
- X X X X AREA -

-' - X X X X X X LAT ""' 
a... 
<{ X X X X LO NG 

GET I  

X X X X X X 
to.vc 

X X X X AREA 

X X X X X X LAT 
X X X X LO N G  

GET I 
X X X X X X 

to.vc 
CP X X X X AREA :><: r m  c:) u  O ·  X X X X LAT n O X X . o  
:A "  W -'  

co 
X X X X LO N G  

G ET I 

X X X X X X 
to.Vc 

REMAR KS:  

2 - 1 7 



E A RTH O RB IT BLOCK DATA 

A REA X X X-X R E CO V E RY AREA F I RST 
THREE D I G ITS - LAN D I N G  
REVO LUT I O N  LAST D I G I T  -
RECOVERY AREA AND SUPPORT 
CAPAB I L I T I E S  

LAT �xx . x  COO RDI NAT E S  O F  THE DE S I RE D 
L AN D I N G  AREA 

GE T I  X XX : XX : XX DEORB I T  I GN I TI ON T I M E  FOR 
( H R : M I N : S E C )  TH E DE S I RE D  L AN D I N G  A REA 

b. vc XX X . X  ( fps ) DEORB I T  MAN E U V E R  A V TO 
B E  L OA D E D  I NTO T H E  EMS 
COUNTE R  

2- 1 8  



C S I·1 RESCUE ONE 

::,V c • 

3 7  1 1  • • 
• • 
• • 
• . 

DOl P 7 6  PAD 

!! �--;=�-+·-__, 
. • I • j • 

2- 1 9  

CSM RENDEZVOUS RESCUE PAD 

l l  
.� 

N 

1 3  

81  

3 7  

81  
59 

• 

CS I 

• • 
• • 

.j 

CDH 

• • 
• • 

. I . I 

T P I  

• • 
• • 

• • 

• • 

• 

. I 
• 

• 



CSM S E P  

33 G E T I  

8 1  DELTA V X  
D ELTA V Y  
D ELTA V Z  

2 2  R 
p 
y 

C SM RESCUE ONE 

33 GET! 

81 SAME AS ABOVE 

22 SAME AS ABOVE 

t:.V
c 

1 1  GETI 

37  GETI 

DOI P76 PAD 

33 GETI 

84 DELTA VX ( O  VEH )  
DELTA VY ( O  VEH )  
DELTA V Z ( O  VEH )  

XX : XX : XX 

XX . X  ( FP S )  
XX . X  ( F PS ) 
XX . X  ( F P S )  

XXX . XX ( DEG ) 
XXX . XX ( DEG ) 
XXX . XX ( DEG ) 

XX : XX : XX 

XX . X  ( FP S )  

XX : XX : XX 

XX : XX : XX 

XX : XX : XX 

xx . x  { FPS )  
xx . x  ( FPS )  
xx . x  ( FPS )  

2 - 20 

T I M E  OF I G N I T I ON 
OF S�P  ( HR . M I N . SE C . )  
!..OCAL V ERT I CA:.. 
COi�PON ENTS OF 
V ELOC ITY 

NHi I C DU ANGLES 

TIME OF I G N I T I ON 
( HR . M I N . S EC . )  

V EL OC I TY TO 
BE S ET IN EMS 
COUNTER 

T I ME OF I G N I T I ON 
OF C S I  ( HR . M I N . SEC . )  

T IME OF I GN I T I ON 
OF TP I ( H R . M I N . SEC . )  

T IME  OF I GN I T I ON 
( HR . M I N . S EC . ) 

COMPONENTS OF 
t:.V APPL I ED ALONG 
LOC,Il,L VERT I CAL 
AX I S  AT T I G  



C S I  

l l  G ET I  X X : XX : X X  T IM E  O F  I G N I T I ON 
OF C S I  ( HR . M I N . SEC . ) 

8 1  DELTA V X  x x . x  ( F P S ) LOCAL V E RT I CAL 
DE LTA VY x x . x  ( F PS )  COMPONENT S  OF 
DELTA VZ xx . x  ( F P S ) V ELOC I T Y . 

N X X  T H E  FUTURE 
APS I DAL C RO S S I NG 
(APOLUNE OR P E R I LUN E )  
O F  T H E  ACT I V E  V EH I C L E  
A T  W H I CH C D H  SHOULD OCCUR 

CDH 

1 3  GET I XX : XX : XX T I M E  OF I G N I T I ON 
OF CDH ( HR . M I N . S EC . )  

8 1  DE LTA V X  x x . x  ( FP S ) LOCAL V E RT I CAL 
DE LTA V Y  x x . x  ( FP S ) COMPONENTS O F  
DELTA V Z  x x . x ( F PS ) V E LOC I TY 

T P I  

3 7  GET I  X X : XX : XX T IM E  OF I G N I T I ON 
OF T P I  ( H R . M I N . SEC . ) 

8 1  DELTA V X  xx . x  ( F P S ) LOCAL V E RT I CA L  
DELTA V Y  xx . x  ( FP S )  COMPONENTS OF 
D ELTA VZ x x . x  ( F PS )  V ELOC I T Y  

59  D ELTA V L O S  x x . x  ( FP S ) DELTA V L I NE OF 
D ELTA V LOS 2 xx . x  ( F P S ) S I G HT COMPONENTS 
DELTA V LOS 3 x x . x  ( F PS )  

2 - 2 1  



TH I S  PAG E  INTENTI ONALLY L E FT BLAN K .  



P30 LM MAN EUVE R I I -o 0 w 0 I I (") 
PURPOSE 0... 

+ 0 0 + 0 0 H R  N33 
+ 0 0 0 + 0 0 (' M I N  T I G  
+ 0 + 0 S EC 

6.VX N8 1 

6.VY LOCAL 

6.VZ VERT 
+ + 6.VR 
X X X X X X BT 
X X X X X X R F DA I 
X X X X X X p I N E R  

6.VX AGS N86 

6.VY AGS 

6.VZ AGS 

X X X X X X X X COAS 

X X X X AZ 
X X X X E L  

REMAR KS: 
().. � 
� 

' 
� 

.....J 
0.:: 
0... <( 

2 - 2 2  



P30 LM MAN E UVER 

PURPOSE 

T I  G N3 3 

HR  

M I N  

SEC 

LOCAL VERT 

FDAI 

N 86 

vx  
A VY 

A V  

6 VR 

BT 

INER  

R 
p 

VX AGS 

VY AGS 

VZ AGS 

COAS 

AX 

E L  

XXX  

XX  

xx . x x  

+ -XXXX . X  ( fp s )  
� X XX X . X ( FP S )  

�XXXX . X ( fps ) 

+X XX X . X ( fps ) 

X : XX ( �1 I N : SE C )  

XXX  ( DEG)  
XXX ( DEG )  

+ -XXXX . X  ( fps ) 
+ -XX XX . X ( fps ) 
�xxxx . x  ( fps )  

XX ( OCTA L )  

�xx . x  ( DEG )  

�xx . x  ( DE G )  

2 - 2 3  

PURPOSE OF MANEUVER 
( SUCH AS DOI TARGETING )  

I GN IT ION T IME  FOR THE MANEUVER 

LOCAL V E RT I CAL llV 
COM�JNENTS O F  THE  
MANE UVER 

TOTAL t!V REQU I RE D  FOR THE MANEUVER 

DURATION OF THE MANEUVER 

INERTIAL FOAl ANGLES AT 
THE BURN ATT I TU DE 

LOCAL VERT I CAL h. V 
COMPONENTS OF THE 
MANEUVER  USED TO 
TARGET THE AGS : ROTATE D 
THROUGH THE HAL F-ANGLE 
OF THE BU RN 

I DENTI F I E R  FOR COAS STAR 
USED TO VER I FY SPACECRAFT 
ATT I TU DE AT THE BURN 
ATTITUDE 

THE AZIMUTH AND EL EVATI ON 
ANGLES O F  THE COAS STAR 



P27 U PDATE 

PURP v v v I 
GET • • • • • • 

• • • • • • 

30 6 0 1  IN DEX I N DEX I N DEX 

02 

03 " 
N 
a_ 

04 

05 
06 

-u 07 "' '-1 " 
1 0  N 

a_ 

1 1  
1 2  
1 3  

1 4  
1 5  

1 6 

1 7  
20 
2 1  

a-
22 -o a--

- 23 
-
-' - 24 
""' 

' a_ N 34 H RS X X X X X X <( 
M I N  X X X X X X X X 

NAV C H E C K  SEC X X X X 

N 43 LAT 0 0 

LO N G  
ALT + 0 + 0 ! 

M IS S IO N  APO LLO 1 1  SOURCE FC/BALES 

:?-24 



P 2 7  U P DATE 

PURP 

v 

GET 

306 O l  

0 2  24  

N 34 
NAV CHECK 

N43  

LAT 

LONG 

ALT 

XXX TYPE  O F  DATA TO B E  RECE I VED  
( SU CH AS : N AV - L I  FT -OF F  T I ME )  

TYPE  O F  COMMAND LOAD 
XX ( 70 - 71 - 72 - 73 )  

XXX : XX : XX ( H R : M I N : S E C )  T I ME DAT A  RE CORDED 

XX ( O CTAL ) I N DE X  NO . O F  COMMAN D WORDS 
IN LOAD 

XXXXX NO . OF CORRE CTI ON COMMAN D 
WORDS 

TO CON F I RM PO INT  ABOVE  G ROUND 
T RACK FOR A G I VEN TI ME 

XX : XX : XX ( H RS : M I N : S E C ) T I ME 

XX : XX ( DE G )  LAT I TUDE 

XXX : XX ( DE G )  LONGI TUDE 

XXX . X ( nm)  ALT I TUDE 

2-25 



P76 U PDATE PAD 

PURPOSE 
+ 0 0 + 0 0 H R  N33 
+ 0 0 0 + 0 0 0 M I N  T I G  
+ 0 + 0 SEC 

t:NX N84 
£NY 

! £NZ 
-o I i PURPOSE -o '-J o- + l o f'._ 0 + 0 0 H R  N33 a... 

+ o [ o 0 + 0 0 0 M I N  T I G  
+ o l  + 0 SEC 

tWX N84 
6VY T I G  
6VZ 
PURPO SE 

+ 0 0 + 0 0 H R  N 33 
+ 0 0 0 + 0 0 0 M I N  T I G  
+ 0 + 0 SEC 

o- 6VX N84 
-o o- 6VY -

- 6VZ -
_J 

PURPOSE -
""' 
a... <( + 0 0 + 0 0 H R  N33 + 0 0 0 + 0 0 0 M IN T I G  

+ 0 + 0 SEC 
6VX N 84 -

6VY 
6VZ 

2-26 



P 76 UP DATE PAD 

P U RP OS E  X X X  XX X 

N 33 GET I XX : X X : X X  

N 84 D E LTA VX ( O  VEH ) XX . X  ( FPS ) 
DE LTA VY ( O  VEH ) X X . X ( FPS ) 
DEL TA V Z ( O  VEH ) X X . X  ( FPS ) 

2 - 2 7  

P U RP O S E  OF  MAN E UV E R  

T I ME O F  I GN I T I ON 
( H R : M I N : S E C )  

COMPON E NTS OF  
V APP L I E D  ALONG 

LO CAL VERTI CAL AX I S  
AT T I  G ( LM VEH)  



P32 C S I  U PD AT E  

+ 0 0 + 0 0 H R  
T I G  

+ 0 0 0 + 0 0 0 M I N  
I C S I  

+ 0 + 0 SEC 

+ 0 0 + 0 0 H R  N 37 

0 0 0 0 0 0 M I N 
T I G  + + 

0 + 0 SEC 
T P I  + 

0 0 f'..V X  LOCAL N8 1 

0 0 0 0 f'..\fY VE RT 

X X X X X X PLM F D A !  

0 0 0 0 I f'..V X  A G S  N86 

0 ! 0 0 0 f'..VY A G S  
n 

0 0 0 0 f'..VZ AGS 
-

Vl V1 - u 
0 0 0 0 f'..VX N 8 1  

0 0 I o I o f'..VY 
PG N C S  
LOCAL 

0 0 0 0 f'..V Z  V E RT 

0 0 0 0 f'..V X  N8 1 

X X X X X X X X X X X X f'..VY C H ARTS 
LOCAL 

X X X X X X X X X X X X f'..V Z  VE RT 

REMARKS : 
o-"' o-
� 

--
--' 
0::: 
a... 
<l: 

2-28 



P32 CS I UPDATE 

N l l  T I G  CSI  

H R  

M I N  

SEC 

N37  TIG T P I  

H R  

M I N  

SEC 

N Sl LOCAL VERT 

l:::..VX 

l:::..VY 

PLM FDAI 

N 86 

I:!..V X  AGS 

I:!..VY AGS 

l:::..VZ  AGS 

i1 81 PGNCS LOCAL VERT 

6.V X 

t:::..vv  
I:!..VZ  

N S l  CHARTS L OCAL VERT 

t:::..vx  

XXX 

XX  

xx . xx 

XXX  

XX  

X X .  XX 

�xx . x  ( fps ) 
+ 
-X X .  X ( fps ) 

X X X ( DEG ) 

�xx . x  ( fps ) 

�xx . x  ( fps ) 

�xx . x  ( fps ) 

ONBOARD LOG 

�xx . x  
�xx . x  
�xx . x  

�xx . x  

2-29  

I GN I T I ON T IME FOR THE 
CSI  MANEUVER  

I GN I T I ON T I ME FOR THE  
TP I MAN EUVER 

LOCAL VERTI CAL 
I:!..V COMPONENTS 

OF THE CSI MANEUV E R  

L M  FDAI I N ERT I AL 
P I TCH AN GLE AT CSI  
B U RN ATTI TUDE 

LOCAL VE RT I CAL l:::..V 
COMPON ENTS O F  CS I 
USED  TO TARGET AGS 
E X T  l:::..V :  ROTATED 
T H ROUGH THE HAL F - ANGLE 
OF THE  BURN 



() 
0 
I 

a--o a-
� 

. 
� 

--' 
0<: 
a.. 
< 

I +  I 0 I 0 i . ' 
! 
i 

� ! 0 o i  o 1  
+ ! o .  ' I 

• 

i 0 I 
I 

i 0 1 0 � I 
I 

1 . . 
I l 0 i 0 I ! 

X !  X I X ]  
o ! I 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 
X X X X 

0 0 

REMARKS : 

I 
! 

� 
I 

X X 

P33 C D H  U PDATE 

+ 0 0 
+ 0 0 o i 
+ l o  I I 

0 : 

0 0 

0 0 
X v X /' 

0 

0 0 

0 0 
O N B OA R D  LOG 

0 0 

0 0 

0 0 

0 0 
X X X X X X 

0 0 

2 - 30 

H R  

M I N  

SEC 
6\/X 

6\/Y 

LVZ 

PLM 

6\/X 

6\/Y 

6\/Z 

6\/X 

LVY 

LVZ 

6\/X 

6\/Z 

T I G  
C DH 

N 8 1  
LOCAL 
VE RT 

FDA I 

AGS N 86 

AGS 

AG S 

PG NC S 
N S l  

LOCAL 
VERT 

C HARTS
NS l  

LOCAL 
VE RT 

I 
0 
u 



P33 CDH UPDATE 

N l 3 T I G  CDH  

HR 

M I N  

SEC 

N8l LOCAL V ERT 

D..VX 

D..VY 

AVZ 

PLM FOA l 

N86 

D..VX AGS 

D..VY AGS 

AVZ AGS 

N8 l PGNCS LOCAL V E RT 

AVX 

AVY 

AVZ 

N8l C HARTS LOCAL V ERT 

D..VX 

D..VZ  

XXX 

XX 

x x . xx 

+XX . X  ( fps )  

+XX . X  ( fps ) 

+XX . X  ( fps ) -
XXX ( DEG ) 

+XX . X  ( fps )  

+XX . X  ( fps ) 

+XX . X  ( fp s )  

ONBOARD LOG 

+XX . X  ( fps )  

+XX . X  ( fp s )  

+XX . X  ( fps ) 

+XX . X  ( fps ) 

+XX . X  ( fps ) 

2-31 

IGN I T I ON TIME FOR THE 
CDH MANEUVER 

LOCAL VERT I CAL D..V 
COMPONENTS OF 
THE CDH MANEUVER 

LM FDA I INERTIAL 
P ITCH ANGLE AT 
CDH BURN ATT ITUDE 

LOCAL V ERTICAL AV 
COMPONENTS OF  CDH 
USED TO TARGET AGS 
EXT AV ; ROTATED 
THROUGH THE HALF-ANGLE 
OF THE BURN 



P34 T P I  U PDATE 

+ 0 0 + 0 0 

+ 0 0 0 + 0 0 0 

+ 0 + 0 

+ 0 0 + 0 0 

X X X X X X 
X X X X X X 
+ 0 + 0 

0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

X X X X 

O N BO A R D  LOG 

0 0 0 0 

0 0 0 0 

0 0 0 0 
--1 
"' 0 0 0 0 -

X X X X X X X X X X X 
0 0 0 0 

REM A R K S :  
o-'<! 0.. -

-
-
_j -
� 
0... 
<{ 

2 - 3 2  

X 

H R  
T I G  

M I N 
T P I  

SEC 

t:NX N 8 l 
tNY LOCAL 

t:NZ V E RT 

i'.VR 

RLM F DA I N 42 

PLM I N E R  

R T P I  N54 

R T P I  T I G -5 

F/A( +/- ) N 5 9  

R/ L (+/ - )  i'.V 

o;(; (+/- l  LOS 

BT 

F/A 

R / L  
o;u 
F/A 

R / L  
0/U 

P G N C S  N S 9  

i'.V 
LOS 

C H ARTS NS9 

i'.V 
LOS 

-
0... 
f-



P34 UPDATE 

N37  T I G  TP I 

H R  
M IN  
SEC  

N Sl LOCAL V E RT 

t::..v x  
D..VY 

t::..vz  
D..V R  

N42 FDA !  I N E R  

R LM 

P LM 

N54  T I G-5 

R T P I  

R T P I  

N59  l'!.V LOS 

F/A 

R/ L 

D / U  
B/T 

N59  PGN CS 

F/A 

R/L 

0/U 

N59 CHARTS 

F/A 

R/ L 
D/U  

l'!.V LOS 

l'!.V LOS 

I GN I T ION  T IME FOR 
THE TP I MAN EUVER 

X X X  
X X  
xx . xx 

:xx . x  ( fps ) LOCAL V E RT I CAL b. V 
:xx . x  ( fps ) COMPON ENTS OF THE 
:x x . x ( fps ) T P I  MANEUV E R  

X X . X  ( fps ) TOTAL �V REQU I RE D  
FOR THE MANEUVER 

X X X  ( DEG)  LM FDA! ROLL & P IT CH 
ANGLE AT TP I  BU RN 

X X X  ( DEG ) ATT I TUDE 

X X . XX ( FT )  RAN GE AT T P I  T IG - 5  M I N  
+ 
-X X X . X  ( fps ) RANGE RATE AT T P I  T I G  -5  M IN  

:xx . x  ( fps ) L I NE-OF-S I GHT t> V 

:xx . x  ( fps ) COMPON ENTS O F  THE  
TP I �1AN EUVER  

:xx . x  ( fps ) 

XX : X X  DURAT I ON OF  T HE MANEUVER 
( M I NUTE S : SECON DS )  

ONBOARD LOG 

:xx . x  ( fps ) 

:x x .  X ( fps ) 

:xx . x  ( fp s ) 

:xx . x  ( fps ) 

:xx . x  ( fps ) 

2 - 3 3  



AGS S TATE VEC TO R U PDATE 

PURP 

2 4 0  

! 2 4  1 

2 4 2  

2 6 0  

1'-_J 2 6 1 
I 2 6 2  

+ + 2 5  4 

2 4 4  
2 4 5  

2 4 6  
2 6 4 

2 6 5  

2 6 6  
0.. + + 2 7  2 -o 0.. 
� REMARK S: -
� 

-' -
0::: 
a... 
� 

)> > 
C> V'l 
V'l V'l 
Vl l') 
< <( 

2 - :34 



AGS STATE V ECTOR UPDATE 

2 4 2  

260 

2 6 1  

262 

254  

244 

245 

246 

264 

265 

266 

272  

x x x >:: / 

XX XXX  

XX  X X X  

X X X  XX 

XXX XX 

XXX XX 

x x x x x  

XXX XX  

X XXX  X 

XXX XX 

XX XXX 

x x x x x  

2 - 3 5  

LM TIME FOR WH I C H  
THE STATE VECTOR I S  
ACCURATE 

C SM STATE VECTOR-POS I T I ON 
COMPONENTS 

C SM STATE VECTOR-VELOC I TY 
COMPONENTS 

C SM T IME FOR WHICH  
THE STATE VECTOR I S  
ACCURATE 



P D I  PAD 

+ 0 0 + 0 0 H R S  

+ 0 0 0 + 0 0 0 M I N  
T I G  

P D I 
+ 0 + 0 SEC 

X X X X TGO N6 1 

C R O S S RA N G E  

X X X X X X R F DA I 

X X X X X X p AT T I G  

X X X X X X y 

D E DA 23 1 I F  RQ D 

+ 0 0 + 0 0 H R S  

+ 0 0 0 + 0 0 0 M I N  
T I G  

+ 0 + 0 S EC 
P D I  

X X X X TGO N6 1 

C RO S S RA N G E  

X X X X X X R FDA I 

X X X X X X p AT T I G  

X X X X X X y 

D E DA 23 1 I F  RO D 

o--o REMARKS : o-
� 

' 
� 

......J 
ae: 
c... 
<! 

--u 0 CJ c... -

2 - 36 



PO I PAD 

T I G  PO I 

HRS 

M I N  

SEC 

N6l TGO 

CROSSRANGE 

FDA I  AT T I G  

R 

p 

y 

DEDA 2 3 1  

XXX  

XX 

xx . x x 

XX : XX ( HRS : M I N )  

+XXXX . X  ( N . M . )  

X XX  ( DEG ) 

XXX  ( DE G )  

X X X  ( D E G )  

XXXXX ( l OO ' s  FT)  

2 - 37 

T IME OF I GN I T I ON FOR PO I  

T IME  TO H I GH GATE 

OUT OF PLANE D I STANCE 
BETWEEN LM ORB I TAL PLAN E 
AND LAND I NG S I T E  ( POS I T I V E  
I N D I CATES LAND ING  S I TE I S  
NORTH OF  ORB ITAL PLANE )  

I N ERTIAL FDAI ANGLES 
AT I GN IT I ON 

LUNAR RAD I U S  AT THE 
LAND I NG S I TE 



V> .- LUNAR S U R FAC E PAD LLJ c c  <><:: U 
"' Z  <( <C  ..., )> + 0 0 0 + 0 0 0 H RS T l  z �  � ;;o  

0 0 0 M I N  
:J :J  

m + 0 + 0 0 0 0 -' V") 

+ 0 0 + 0 0 SEC 

+ 0 0 0 + 0 0 0 H R S  T2 

+ 0 0 0 0 + 0 0 0 0 M I N  

+ 0 0 + 0 0 S EC 

+ 0 0 0 + 0 0 0 H RS T3 

+ 0 0 0 0 + 0 0 0 0 M I N  

+ 0 0 + 0 0 S EC 

p 

( P  + L>.t) 

+ 0 0 0 + 0 0 0 H RS TPI  

+ 0 0 0 0 + 0 0 0 0 M I N  N37 

+ 0 0 + 0 0 SEC 

+ 0 0 0 + 0 0 0 H RS T l  

+ 0 0 0 0 + 0 0 0 0 M I N  

+ 0 0 + 0 0 SEC 

+ 0 0 0 + 0 0 0 H RS T2 

+ 0 0 0 0 + 0 0 0 0 M I N  

+ 0 0 + 0 0 SEC 

+ 0 0 0 + 0 0 0 H R S  T3 

+ 0 0 0 0 + 0 0 0 0 M I N  

+ 0 0 + 0 0 SEC 

o- p 
-o o- (P + L>.t) -

-
- + 0 0 0 + 0 0 0 0 H RS TPI 
-' 
<><:: + 0 0 0 0 + 0 0 0 0 M I N N37 
a... 
<( + 0 0 + 0 0 SEC 

2 - 38 



LUNAR SURFACE PAD 

Tl  

H RS XXX 

M I N  XX 

SEC xx . xx 

T2 

HRS X XX 

M I N  X X  

SEC  xx . x x  

T3 

HRS XXX 

MIN X X  

SEC xx . x x  

p XXX :  XX : XX  ( H RS :M I N : SEC )  

p + .6-t XXX : XX : XX  ( HRS : M I N : SEC )  

TP I  

H RS XXX 

M I N  XX 

SEC x x . xx 

2-39 

L I FT OFF  T IME-FI RST 
PRE FE RRED T IME AFTER 
TOUCHDOWN ( :::::T .  D.  +4 M I N )  

L I FT OFF TIME -SECOND 
PREFERRED T I ME AFTER 
TOUCHDOWN ( ::::: T . D.  + l l  MI N )  

L I FT O FF TIME -AFTER 
F I RST CSM REVOLUT ION 

CSM PERI OD 

CSM PERIOD  PLU S THE T IME 
INTERVAL BETWEEN CLOSEST 
APP ROACH AND L I FT OFF T IME 

T I ME O F  IGNIT ION FOR TP I  
AFTER ABORT FROM POWER 
DESCENT 

- - - - � - -� � . ---------



LM ASCE NT PAD 

+ 0 0 + 0 0 H RS 

)> + 0 0 0 + 0 0 0 M I N  T I G  1-
VI z (") + 0 + 0 SEC UJ m u z " 

C RO S S RA NG E  N 76 
VI 

-i <( 
X X X X X X R 

X X X X X X p F DA I 

X X X X X X y AT T I G  

+ 0 0 + 0 0 H RS N 1 1  

+ 0 0 0 + 0 0 0 M I N  CS I 

+ 0 + 0 SEC 

+ 0 0 + 0 0 H RS N37 

+ 0 0 0 + 0 0 0 M I N  T P t  

+ 0 + 0 SEC 

D E DA 47 

D E DA 5 3  
* 

N O T E :  LO A D  8 M l  I F  C RO S S RA N G E  I S  G RE A T E R  T H A N  8 
COMME N T S :  

o-
-o 
o-
� 

' 
� 

-' -
""' 
c... 
<( 

2 - 40 



U·1 ASCENT PAD 

N33  T I G  

HRS  

M I N  

SEC 

N76  CROSSRANGE 

FDA! ANGLES AT T I G  

R 

p 

y 

N l l C S I  

HRS 

M I N  

SEC 

N37 T P I  

HRS 

t� I N  

SEC 

DEDA 47 

DEDA 53 

X X X  

X X  

x x . x x 

+ X X X X . X  ( N . t� . ) 

XXX . XX ( DEG ) 

X X X . X X  ( DEG ) 

X X X . X X ( DEG )  

X X X  

X X  

x x . x x  

X X X  

X X  

x x . x x 

+ X X X X X  

+ X X X X X  

2-4 1  

T IME  O F  I G N I T I ON FOR 
LM ASCENT 

D I STANCE  BETWEEN CSM 
ORB I TAL PLANE AND LM 
POS I T I ON V ECTOR ON 
LUNAR SURFACE ( POS I T I V E  
I S  P LANE  NORTH O F  VECTOR ) 

ROLL P ITCH AND YAW FDA I 
ANGLES AT T I G  

T IME OF I G N I T I ON FOR C S I  

T IME  O F  I GN IT I ON FOR T P I  

S I N E  OF  AZIMUTH ANGLE  

COS I N E  OF  AZ IMUTH ANGLE  



SECT I ON I I I  - DETA I LED T IM E L I N E  



TIME 
- 00 : 09 LCC : 

00 : 00 LCC : 

00 : 02 CDR : 

00 : 1 1  CDR : 

00 : 28 CDR : 

00 : 42 MCC : 

00 : 50 LMP : 

01 : 1 7 MAX Q 

01 : 50 MCC : 

02 : 00 MCC :  

02 : 1 4  CDR :  

02 : 40 CDR : 

02 : 41 CDR : 

02 : 42 CDR : 

CMP : 

MCC : 

CDR : 

MCC : 

MIS SON APOLLO 1 1  
MSC F O RM ? 1 1 4 C ( J UI_ 6 7 1  

FLIGHT PLAN 
EVENT 

REPORT I GN I T I ON 

CDR : REPORT L I FT-OFF 

R EPORT YAW MNVR 

REPORT ROLL AND P I TCH PROGRAM I N IT I AT E  

REPORT ROLL  COMPL ETE 
---

REPORT MARK MODE I B  

R EPORT CAB I N  PRESS DECREASI NG 

REPORT MARK MODE I C  

CDR : REPOPI GO/NO-GO FOR STAG I NG 

REPORT I NBOARD ENG I NES CUTOFF 

REPORT OUTBOARD ENG I NES CUTOFF 

REPORT STAG I NG 

REPORT S- I I  I GN I T ION 

REPORT TOWER J ETT 

REPORT MODE I I  

REPORT S/C GO/NO-GO 

REPORT TRAJECTORY GO/NO-GO 

J ED ITION PRE L I M I NARY J DATE 

REMARKS 

L I FTOFF AT 09 : 32 EDT , 
JULY 1 6 ,  1 96 9 ,  7 2 "  L . A .  

APRIL  1 5 ,  1 969 f PAGE 3- i 



TIME 
CMP : 

LMP : 

MCC :  

CDR:  

CDR : 

MCC : 

08 : 50 CDR : 

08 : 51 CDR : 

CDR : 

MCC : 

MCC : 

MCC : 

MCC : 

1 1  : 2 1  CDR : 

MISSON APOLLO 1 1  

M S C  F O RM 2 1 1 4 C  ( J U L  � 7 )  

FLIGHT PLAN 
EVEN T 

REPORT S/C GO/NO-GO 

REPORT S/C GO/NO-GO 

REPORT S - IVB TO ORB I T  CAPA B I L ITY 

REPORT S/C GO/NO-GO 

REPORT S/C GO/NO-GO 

CDR : REPORT S/C GO/NO-GO FOR STAG ING 

REPORT S- I I  CUTOFF & S- I I  S- IVB STAG I NG 

REPORT S- IVB IGNITION 

REPORT S/C GO/NO-GO 

REPORT TRAJ ECTORY AND GUIDANCE GO/NO-GO 

REPORT MARK MODE IV 

CDR : REPORT GO/NO-GO FOR ORB I T  

REPORT PREDI CTED SECO 

REPORT SECO & HP 

I EDITION PREL I M I NARY lDATE 

��·-

REMARKS 

APR I L  1 5 , 1 969 jPAGE 3- i i  
,, __ _, 



MCC•H F L I G H T  P LA N  NOTEJ 

9 : 30 AM EDT 00 : 00 

T L I FTOFF L I FTOFF CREW POS I T I ONS : 
LEFT CO_UCH - CDR u CENTER COUCH - LMP 

s R I GHT COUCH - CMP 

1 SECO 
POST I NSERT I ON CONF IGURAT I ON 
LMP-CM RCS C K ,  SM RCS C K ,  C&W C K  AT SECO + 2 0  S I V-B MNVRS 
REMOVE & STOW HELMET & GLOVES TO LH AND I N ITIALIZES 

I CMP-TRANS TO LEB-02 MAI N  REG C K  O R B  RATE ( H EADS DOWN ) 
c 
y CMP/LMP-SEC RAD LEAK CK 
I CDR/CMP-ECS POST I NSERT I ON CONF I G  

....__ 
CMP- REMOVE CAMERA BRACKET & ORDEAL 
CMP-EPS PER MON , ECS MON C K ,  SPS COOLANT CONTROL 

MON C K ,  ECS REDUND COMP C K ,  ATTENTUATI ON PANEL 

00 : 30 
FC PURGE CK NOT OPENED 

GDC ALIGN TO I MU H2 PURGE L I N E  HTR-ON 
MOUNT ORDEAL AND COAS 

20 M I N  BEFORE FC 
PURGE C K  

V O I C E  UPDAT E :  
-r-

( D I RECT , H I G H ,  SHAFT RIGHT) T J ETTI SON OPT I C S  COVER MZ CORR A RECORD �AZ CORRECT I ON 
N ...L P52 - ( PAD REFSMMAT ) 

I MU REAlllN - P5i 

N71  : 

N05 : - -- -
T N93 : 
c OPT I ON 3 - REFSMMAT 

X 
GO/NO-GO R ( OPTI ON,L) - - -

0 y -'- - - -
01 : 00 T S-BAND VOL-UP ( HSK)  GO/NO-GO FOR 2 - 1  z 

""" 

M I S S I ON E D I T I O N  D ATE TI ME DAY / R E V  P A G E  I 

APOLLO 1 1  PRE L I M I NARY APR I L  1 5 ,  1 969 00 : 00 - 01 : 00 1 / 1  3 - 1  

MSC Form 29  OT (Mar . 69) FLIGHT PLANNING IUlANCH 



MCC•H 

1 0 : 30 AM EDT 

P27 UPDATE : 
STATE VECTOR 
( CSM & LM ) 

VOICE UPDATE : 
PAD DATA 

MON SM RCS HOT 
F IRE  

01 : 00 H 
s 
K 

01 : 30 I 
u 

T 
c 
y 
.L 

02 : 00 

M I S S I O N  E D I T I O N  

FL I G HT PLAN 
r 

P52 - CONT ' D  

GDC AL IGN TO IMU 

SCS ATT REF COMPARI SON CK 

RECORD PAD DATA 
(TL I ,  TL I  + 90 M IN  ABORT , AND 
P37 - T L I  + 5 HR ABORT ) 
SM RCS HOT F I RE 
(MIN  IMPULSE-ALL JETS )  

BEG IN  TL I  PREP CHECK L I ST PG . 

D AT E  

APOLLO 1 1  PREL IM I NARY APR I L  1 5 ,  1 96 9  

MSC Form 2r; O'r ( t•lar . IS')) FLIGHT PLANNING aRANCH 

NOTES 

TI M E  D A Y  / R E V  P A G E  

01 : 00-02 : 00 1 / 1  3- 2  



w 
I 

N 
P> 

T L I  

P O R  Y 
RAT ES 

1 0 °  / S E C  
SHUTDOWN 

T L I  
BURN CHART 

ATT SHUTDOWN 
DEV IAT I ON T I ME 

+45° B/T + 6 S EC & 
SHUTDOIJN V i  = PAD VAL U E  

R E S I DUALS 

NO T R I M  



MCC-H 

1 1 : 30 AN EDT 

GO/NO-GO 

� 02 00 

-

: 
::-

-

=-
� 
-
: 
-

.._ 02 : 30 

: 
::-

:__ 

: 
-

.... 

: 
f-
� 
..._ 03 : 00 

M I S S I O N  

APOLLO 1 1  

' 
T 
A 

!L 

T 
c 
R 
0 

-,­
M 
s 
F 
N 

1 

FL I G HT PLAN 
EMS D.V T EST 

DON HELMET AND GLOVES 

GO/NO GO FOR TL I & PYRO ARM 

GDC AL IGN & D R I FT CK 

P47 - THRUST MON ITOR 

G ET ! :  2 : 44 : 1 8  
T L I  BT : 5 : 21 

b.V : 

V 66-TRANS CSM STATE V ECTOR TO LM S L OT 
T L I  BURN STATUS REPORT 
CDR-TRANS TO CENTER COUCH , CMP-L EFT COUCH , LMP-R I GHT COUCH 

SEQ/ 1 8/ CE X - BRKT 
CMP- UNSTOW AND PREPARE 

CAMERA EQU I P  
____ 4 ( F l l , 2 50 , I N F )  6 fps  

1 MAG 
WASTE VENT VALVE - C LOSED 
PRESS CM TO 5 . 7  PSIA 

EL/80/C E X ( F1 1 , 25 0 ,  I N F )  
( fps AT CREW OPTION ) 

-

E D I T I O N  D A TE  

PREL I M I NARY APR I L  1 5 ,  1 969 

NOTES 

AT SECO : S IVB I NERTIAL 
AT SECO + 20 SEC : S I VB 
TO L H ,  ORB RAT E ,  HEADS 
DOWN 

CREW POS I T I ONS : 
L EFT COUCH - CMP 
CENTER COUCH - CDR 
R I GHT COUCH - LMP 

3-3 
L-------�------------�----

T I M E  I D A Y  / R E V  I P A G E  I 
M�C Form 29 OT (Mar . h9) 

FLIGHT PLANNING IIANCH 


