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Description 

Tota l l oaded 

Unusab l e  

Residua l 
Gauging error 

Availab l e  for mission p l anning 

Mission reauirements 

Pre l aunch 

EPS 

ECS 

T - 28.5 hr toT - 6 hr at 40A 
6-hr built in ho ld  at 40A 
T - 6 hr to T - 2 hr at 40A 
ECS requirements from crew 

ingress (T - 3 hr 
T - 2 hr to T (hr ) at 75A 

Uncertainties 

4.5 launch window at 75A 
5% EPS uncertainty 

Hargin 

Cryogenic usage 

2.4 
1.5 

2.38 
.63 
.42 

.39 

3.82 

36.56 

.87 
1.83 

5 -34 

13.0 
17.5 

18.4 
4.9 
3.3 
. 7 

3. l 

30.4 

273.2 

98.4 

7.8 
13.7 

Cryogenic remaining 

58.6 

56.2 
54.7 

54.7 

50.88 

14.32 

14.32 

13.45 
ll . 62 

ll . 62 

0
2

, lb 

660.2 

647.2 
629.7 

629.7 

599.3  

326.1 

227.7 

219.9 
206.2 

206.2 
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LM EPS ANALYSIS 

GROUND RULES AND ASSUMPTIONS 

l. The descent state batteries go on the line 30 minutes prior 
to earth liftoff. 

2. A 3.6-hour checkout was assumed for lunar orbit. 

3. Ascent and descent batteries were paralleled for the powerea 
descent burn and prior to liftoff from the lunar surface. 

4. The S-band equipment was assumed on 100 percent from initial 
activation in lunar orbit until completion of the mission. 

5. The rendezvous radar electronics was assumed to be operational for 
the period of time dictated by the current G Mission flight plan. 

6. The primary navigation and guidance subsystem (PGNCS) was left in 
the operate mode for the entire lunar stay. 

7. The forward window heaters were left off for the lunar stay. 

TABLE 12 SUMMARY FOR DESCENT STAG� EPS ANALYSIS 

Total load = 1600 A-h 

Total unusable for premission planning 131 A-h (8.2�) 
Total used = 1243.0 A-h ( 77.7%) 

Usable remaining at liftoff= 226 A-h (14.1%) 

Figure 5-8 presents the descent power profile 

TABLE 13 SUMMARY FOR THE ASCENT STAGE EPS ANALYSIS 

Total loaded = S92.0 A-h 

Total unusable for premission planning= 31.0 A-h (5.2%) 
Total used = 326.0 A-h (55.1%) 

Usable remaining at completion of crew transfer = 235.0 A - h (39.7%) 
Figure 5-9 presents the ascent power profile 

Figure 5-10 presents the descent & ascent current profile 

5-38 
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LM ECS B UDGET 

GROUND RULES AND ASSUMPTIONS 
l. Cabin 02 leakage rate was 0.1 lb/hr while pressurized 

2. Metabolic rates were varied according to Volume 2 of the 
Spacecraft Operational Data Book. 

( 
-4 

3. Metabolic 02 consumed was l .643 X 10 ) X (metabolic rate). 

4. LM pressurization requires 6.62 lb of 02. 

5. Cabin pressure regulator check requires 2. 65 lb of 02. 

6. H2o consumed because of sublimator cooling was total heat 

removed divided by 1040 (B tu per lb) of H2o. 

7. H2o lost due to urination was 0. ll lb/hr per man. 

8. Cabin temperature control was set to 72° F. 

9. Averaae alycol flow rate was 250 lb/hr. 

TAB LE 5-14 LM ECS SUMMARY 

(a) Descent stage 

Descriotion Oz, lb 

Loaded . 48.00 

Unusable 3. 40 

Available for mission 44.60 

Required for mission 21 . 81 

Usable remaininq in tanks 22.79 

(b) Ascent stage 

Loaded . 4. 86 

Unusable . 74 

Available for mission 4.12 

Required for mission l. 19 

Usable remaining in tanks 2.93 
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FIGURE 5-13 LM DESCENT H20 PROFILE 
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M I SS I ON G PLSS CONSUMABLE ANALYS I S  

THE RESULTS OF THE PLSS BATTERY , OXYGEN, WATER AND LiOH CONSUMABLE 
ANALYSIS ARE SUMMARIZED IN THE FOLLOWI NG F I GURES: 

F I GURE 5-15 LMP AND CDR PLSS 
BATTERY PROFILE 

F I GURE 5-16 CDR OXYGEN PROFILE 

F I GURE 5-17 LMP OXYGEN PRO F I L E  

F I GURE 5-18 CDR H20 PRO F I L E  

F I GURE 5-19 LMP H20 PROFILE 

F I GURE 5-20 LMP AND CDR LiOH C02 
PROF I LE 

5-47 
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0 

-30 

PLSS 
CHECKOUT 

NOMINAL LUNAR SURFACE EVA 

FIGURE 5-15 LMP AND CDR - PLSS BATTERY 

VOLTAG� ru�o CURR�11T �EAUOUT IS 
AVAILA�L� ON k�AL TIM� bASIS. 

--- I1KLUU�S �11lJ-TO-tliU TM �RRUR. 

POWER CONSUMED 4� W/HR. 

.................. ............ 
......

.................. 
......

...... ...... ..... ... 

1--------- �VA 2+40 HOURS ---------� 1 

RED LINE 

0 1+0 2+0 2+40 

HOURS PLUS MINUTES 
3+0 

RlD LWt 
INT�RSECTS AT 
S+40 HOURS. 

4+0 
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0-15 

NOMINAL LUNAR SURFACE EVA 

FIGURE 5-16 CDR - OXYGEN 

RED LINE 

UNUSABLE 

NOTE A: BASED ON MINIMUM BOTTLE, 
378 CU. IN. 
1060 PSIA = 1.304 

NOTE B: 85 PSIA ULLAGE 
67 PSIA GAUGE INACCURACY 

152 PSIA UNUSABLE 

BASED ON PREDICTED METABOLIC RATE 
1550 BTU/HR. PLUS PGA SPEC LEAKAGE 
.034 LBS/HR. 0

2 

OXYGEN READOUT IS AVAILABLE ON REAL TIME 
BASIS. 

1------------ EVA 2+40 HOURS -------� 1 

0+30 1+0 1+30 2+0 2+30 

HOURS PLUS MINUTES 

3+0 ---j 3+30 1 4+0 
30 r

RETURN 
TO LM 
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USA8LE 

NOMII�JI.L LUNAR SURFACE EVA 

FIGURE 5-17 LMP -OXYGEN 

NOTE A: BASED ON MINIMJM BOTTLE, 
378 CU. IN. 
1060 PSIA = 1.304 L8S. 

NOTE B: 85 PSIA ULLAGE 
67 PSIA GAUGE INACCURACY 

152 PSIA UNUSABLE 

BASED ON PREDICTED METABOLIC RATE 12SO 
BTU/HR PLUS PGA SPEC. LEAKAGE .034 
LBS/HR. 0

2 
OXYGEN READOUT IS AVAILABLE ON REAL TIME 
BASIS. 

------------------------- -----------

1-------- EVA 2+40 HOURS---------� 

0 0+30 1+0 1+30 2+0 2+30 

HOURS PLUS MINUTES 

3+0 3+30 

RUUR11 
TO LM 
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NOMINAL LUNAR SURFACE EVA 
FIGURE 5 -18 CDR - WATER 

PREDICTED RATES IN BTU/HR. 

A. METABOLIC 
HEAT LEAK (33° SUN ANGLE 

10/1 CRATER ASPECT RATIO) 
LIOH 
POWER 

TOTAL 

B. METABOLIC 
HEAT LEAK (LUNAR NIGHT) 
LIOH 
POWER 

TOTAL 

EVA 2+40 HOURS ---------..j 
REU LI i�E 

-------- ----------------

FEEDW.'\TER WARNING TONE 

1+0 2+0 � 30 1-HOURS PLUS MINUTES RETURN 
TO L�1 

� 

1550 294 
405 
145 2394 BTU/HR. 

1550 
- 2 68 405 145 1832 BTU/HR. 

30 
RETURN 
TO LM 
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NOMINAL LUNAR SURFACE EVA 

FIGURE 5-19 LMP - WATER 

EVA 2+40 HRS. 

REU LI l'E 

PREDICTED RATES IN BTU/HR. 

A. METABOLIC 
HEAT LEAK ( 33° SUN ANGLE 

LIOH 
POWER 

TOTAL 

B. MET A BOLl C 

1 0/1 CKATER ASPECT 
ANGU:) 

HEAT LEAK (LUNAR NIGHT) 
LIOH 
POWER 

TOTAL 

---------�---------------

1?50 

294 

327 
145 - 2016 BTU/HR. 

1250 
-268 

327 
145 

Y4_S_4-BTU/HR. 

FEEUWATER WAR�ING TONt oL_�----------�������-,--------�---,------1-----��--� 
0 1+0 2+0 

HOURS PLUS 1�l11UTES 

2+4U 3+0 
30 

RETURN 

TO LM 
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NOMINAL LU�AR SURFACE EVA 

FIGURE 5-20 LMP & CDR LiOH 

10.0 

NOTE A: 

NOTE B: 

1--------- EVA 2+40 HOURS -------��1 

0 

0-l� 0 1+0 2+0 2+40 

HOURS PLUS MINUTES 

1550 BTU/Hr reaches specification 
limit at 4.2 to 4.6 
hours. 

1250 BTU/Hr reaches specification 
limit at 6.5 to 8.8 
hours. 

NOTE A 

3+0 4+0 



SECTION VI - SUMMARY FLIGHT PLAN 



FLIGHT PLAN 
CMP CDR LMP 00:00 12:00 
LIFT -OFF 

SYSTEMS CK 
P52 IMU REALIGN 

02:00 �NO GO FOR TLI 14:00 
02: 44: 18 

CSM/SIVB SEP 
DOCKING 

04:00 
PRESS LM & CONNECT UMBILICAL 
LM EJECTION 16:00 
I EVASIVE MNVR I 
DOFF PGA' S 
& STOW 

_ _P52 IMU REALIGN 
06:00 M 18:00 M 

s P23 STAR EARTH HORIZON SIGHTINGS s 
F F 
N PTC 

EAT PfRIOD N 

08:00 20:00 

10:00 22:00 
P52 IMU REALIGN 

TLI+9 IMCC11 
12:00 ' 24:00 

MISSION EDITION DATE TIME 

APOLLO 11 PRELIMINARY APRIL 15, 1969 00:00 - 24:00 
MSC Form 8450 (Jan 69) FLIGHT PLANNING BRANCH 

CMP CDR 

P52 IMU REALIGN (PULSE TORQUE) 
PTC 

EAT PERIOD 

I 
REST 

PERIOD 
(9 HRS) 

EAT JRIOD 

P52 - IMU REALIGN 

DAY /REV PAGE 

1/TLC 6-1 

LMP 



24:00 

26:00 

28:00 

30:00 

32:00 

34:00 

36:00 

FLIGHT PLAN 
36:00 

P32 - STAR EARTH HORIZON SIGHTINGS 

P 5 2 IMU REALIGN 

llilliJ 

M 
s 
F 
N 

MISSION 

APOLLO 11 

PTC. 

EAT +RIOD 

EDITION 

PRELIMINARY 
MSC Form 8450 (Jan 69) 

38:00 

40:00 

42:00 

44:00 

46:00 

48:00 

DATE Tl ME 

APRIL 15, 1969 24:00 - 48:00 
FLIGHT PLANNING BRANCH 

M 
s 
F 
N 

EAT PERIOD 

REST 
PERIOD ( 1 0 HI{S) 

DAY /REV PAGE 

2/TLC 6-2 



48:00 

50:00 

52 : 00 

LOI-22 
54:00 

56:00 

58 : 0 0 

60:00 

0900 

EAT PERIOD 

M P52_TMU REALIGN 

s �ell F 
N PTC 

CDR & LMP 
LM FAMILIARIZATION 

1-------------,-------
EAT PERIOD 

MISSION EDITION 

FLIGHT PLAN 

DATE 

60:00 

62:00 

64:00 

66:00 

68:00 

70:00 

LOI-5 

72:00 

TIME 

REST 
PERIOD ( 8 HRS ) 

M 
s 
F 
N 

EAT PERIOD 

-�---- - ---o=;---'-------P52 IMU REALIGN jMCC
4 
I 

DAY /REV PAGE 

APOLLO 11 PRELIMINARY APRIL 15, 1969 48:00 - 72:00 3/TLC 6-3 

MSC Form 8450 (lao 69) FLIGH T P L ANNING BR ANCH 



FLIGHT PLAN 
CMP CDR LMP CMP CDR LMP 72:00 I 84:00 

REV 5 EAT PERIOD P52 IMU REALIGN M 
M s 
s LO! 1 ATT CK F 
F 86:00 N 
N 74:00 1 REV 6 

P52 IMU REALIGN M 
s 

REV 1 � 75:55:03 F 
N 

76:00 88:00 
M 
s M 
F EAT PERIOD REV 7 s 
N F 

P52 IMU REALIGN N 
78:00 90:00 
REV 2 M REST 

M PERIOD s s (8 HRS ) F P52 IMU REALIGN F 
N N 

80:00 92:00 
REV 3 1'1 E:?J 80: 12:01 REV 9 M 

s s 
F F 
N N EAT PERIOD 

REV 4 REV 10 
82:00 M LM 94:00 M 

s P22 HOUSEKEEPING S P52 IMU LM ACTIVATION 
F P52 IMU REALIGN F REALIGN & c.o. 
N . REV 11 N l 84:00 96:00 

MISSION EDITION DATE TIME DAY /REV PAGE 

Af'OLLO 11 PRELIMINARY APRIL 15, 1969 72:00 - 96:00 4/1 THRU 1C 6-4 
MSC Form 8450 (Jan 69) F LIGHT PLANNING BRANCH 



96:00 

REV 12 
98:00 

REV 13 
100:00 

REV 14 
102:00 

REV 15 
104:00 

REV 16 
1 06:00 

REV 17 
108:00 

FLIGHT PLAN 
CMP CDR LMP 

I 
M 
s 
F 
N 

P22 LOG 
SITE LMK 

LM ACTIVATION 
& c.o. 

M 
s 
F 
N 

M 
s 
F 
N 

r UNW] 9�8-_ ___ ___1__ ____ ----
1 SEP I 98: �3 
P52 IMU 

REALIGN 

P52 IMU 
RU\LIGN 

[QQD 99:4?:27 

[PjjJ] 1 00: 38: 57 [TOUCHDOW�Q 1 00: 50: 50 
I ---

POST TOUCHDOvJN 
CHECK OUT & 

M SIMULATED 
s P22 COUNJDOWN 

P52 (PULSE TORQUE) F EAT PERIOD N r--�-----�����-� 
EAT .l PERIOD 

M PJO REST PEK!OU 
s P40 4 HRS 
F rPOiNf "'"'cH'"A=Nc=EI 105:09:17 

: REST tRIOD : T) 
EAT PERIOD 

MISSION EDITION DATE 

REV 18 

REV 19 

REV 21 

REV 22 

REV 23 
120:00 

TIME 

CMP 

r M RI:.ST PERIOD s J ��-- -----
EAT PERIOD 

�r---- I 
F 
N 

M 
s 
F 
N 

M 
s,__

_----,-__ _ 
F 
N 

M 
s 
F 
N 

M 

!\EST PERIOD 
(4 HRS) 

s 1----__JL__ __ 
F 
N P52 IMU REALIGN 

DAY /REV 

APOLLO 11 PRELIMINARY APRIL 15, 1969 96:00 - 120:00 5/LPO 
MSC Form 8450 (Jan 69) FLIGHT PLANNING BR ANCH 

CDR LMP 

EAT PERIOD (CONT) 

EVA PRtP 

I:. VA 
(2 HRS 40 MIN) 

POST EVA I 
I:.AT PERIOD 

REST PERIOD 
(4 HRS 40 MIN) 

I 
PAGE 

6-5 



REV 26 
126:0 

128:0 

M 
s 
F 
N 

M 
s 
F 
N 

M 
s 
F 
N 

M 
s 
F 
N 

M 
s 
F 
N 

M 
s 
F 
N 

r 

FLIGHT PLAN 
CMP CDR LMP 

P22 (LM) LIFT OJF PREP 
& EAT PERIOD 

EAT PERIOD (2 HRS 30 MIN) 

I 
[LIFT OF8 122:28:11 

�123:26:27 
IPLANE CHANGE]123:55:2E 

[IQ[] 124:24:25 
ITBJ125:02:46 
[TI[J r::oorn 126: 00: 00 

TRANSFER EQUIPT 
TO CSM THEN 
IVT TO CSM 

ILM JETTISON! 128:00:00 

P52 IMU REALIGN 

EAT P�ERIOD 

P52 IMU REALIGN 
P30 EXT toV 
P40 SPS THRUST 

ITEI[131 :28:43 

·-
MISSION EDITION DATE TIME 

CMP 

PTC 
CDR LMP 

P52-!MU REALIGN (PULSE TORQUE) 

EAT P�RIOD PTC I -EA_T _ P�ER-l-OD-
1 REST 

PERIOD 
(7 HRS) 

T 
PERIOD 

s 
F+--�-

(7 HOURS) 

N 
I EAT PERIOD 
f----+--

EAT PERIOD 
______ ____[__ __ _ 

REST 
PERIOD 
(7 HRS) 

DAY /REV PAGE 

_j_ 
EAT PERIOD 

APOLLO 11 PRELIMINARY APRIL 15, 1969 120:00-144:00 6/LPO 6-6 
MSC Form 8450 (Jan 69) FLIGHT PLANNING BR ANCH 



CMP 
. 

EAT PERIOD 
I 

CDR 

I 
I 

P52 IMU REALIGN 

. 

M 
s 
F 
N 

[5] 
PTC 

EAT PERIOD 
I 

MISSION EDITION 

I 

REST 
PERIOD 
(7 HRS ) 

l 

APOLLO 11 PRELIMINARY 
MSC Form 8450 (Jan 69) 

FLIGHT PLAN 
LMP 

EAT PERIOD 

M 
s 
F 
N 

CMP 

EAT PERIOD 

REST 
PERIOD 
(7 HRS ) 

CDR 

REST 
PER roo 

(7 HOURS) 

EAT PERIOD 

.... .___ _ ____...__ __ 

DATE TIME DAY /REV PAGE 

APRIL 15, 1969 144:00-178:00 7 /TEC 6-7 
FLIGHT PLANNING BRANCH 

LMP 

EAT PCRIOD 

REST 
PERIOD 
(7 HRS) 

EAT PERIOD 



CMP 

EAT PERIOD 

P52 IMU REALIGN 

� 
PTC 

M 
s 
N EAT PERIOD 

MISSION EDITION 

APOLLO 11 PRELIM I NRY 
MSC Form 8450 (Jan 69) 

FLIGHT 
CDR LMP 

----

REST 
PERIOD 
(7 HRS) 

EAT PERIOD 
------

CAT PERIOD 

REST 
PERIOD l 

DATE 

APRIL 15, 1969 

PLAN 

M 
186:0 s 

F 
N 

TIME 

168:00-192:00 
FLIGHT PLANNING BRANCH 

CMP CDR LMP 
,... I REST 

PERIOD 
(7 rRS) 

�AT PERIOD I 
REST 

PERIOD 
EAT PERIOD (7 HRS) 

REST 
PERIOD (7 HRS) 

EAT PERIOD 

EAT PERICJD 

DON PGA' s (ALL) 

P52 IMU REALIGN 

DAY /REV PAGE 

8/TE C 6-8 



192:00 

E I - 3 HR 

194:00 

196:00 

T 
M 
s 
F 
N 1 

CMP 

� 
P52 IMU REALIGN 

CM/SM SEP 
WJ ! LANDING ! 

MISSION EDITION 

APOLLO 1 1  PRELIMINRY 
MSC Form 8450 (Jan 69) 

FLIGHT PLAN 
CDR LMP CMP CDR LMP 

DATE TIME DAY /REV PAGE 

APRIL 15, 1969 192:00- 195:00 9 6-9 -
FLIGHT PLANNING BRANCH 



TO 

FROM 

OPTIONAL. FORM NO. \0 
MAY 1M2 EDITION 
GSA II'PM!It (41 CPR) 101•\1.1 
UNITED STATES GOVERNMENT 

Memorandum 
Dis-srib;_;-cion 

CF /Chief, Flig:'lt Cre1v Suppor-c Di '•lis ion 

DATE: MAY 1 2 1969 

In reply refer co: 
CF34-9M-78 

SUBJECT: Revisior_ A and Option l to Apo:Clo ll PreL1:1inary Fligh-c Plan 

�10-101 

Enclosed is Revision A and Op-:io:-l l '"V :.he Apollo ll Prel b;i::mry Fligh-: 
Plan. Revision A L:c:Ct:des: 

a. Revisions co the DOI, PDI, Lunar S=face, CSI, CDH, TPI, IF 
·�pda-:e forms and a YJe•!T :uv: form, PDI + lO min;.1-:es a-oort (Enclosure l). 

b. Revision of the pest-EVA periocS_ of the detailed -:imeline to 
include back c o ntac-_ination procedures (Enc::_osure 2). 

c. A ::Jmparison cf the 11,: acoivatior_ and checkout procedures for 
tee July launch -.-Tircdovrs (Enclosure 3). 

l'he Option l nlan inc::_udes: 

a. A ne•.-T decailed tirr_elLle frc::-_ docking to splashdm-rr_ (Enclosure L). 
::'his incor-corates a sieep period prior to TEI (TEI delayed 12 hours f_cor.: 
t:'le ncrd :",al plan) and incorporates -:he postdocking bact;_ ccn-:a::-_ination 
-:rccedures. 

8. A n.e'7,.,r s�1mary flig�-r: ::la� (EncJ.::Jsu.re 5) '",·,rl'lich agrees 1-li t� :,he 
Jption l detai.le·i t:'.meline cf ( a. ) above . 

CF34:c::'A8-uillory:avg 5-8-69 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 



P30 L M  MA N E U V E R  ( REV A ,  I>IA Y 9 ,  1 969 ) 

P U RPO S E  

T I G  N33 

H R  

M I N  

SEC  

L OCA L V ERT N81  

6.VX 

6.VY 

6.VZ 

6.VR 

BT 

FDA I I N E R  

R 

N86 

p 

6.VX A G S 

r;,VY AG S 

6.VZ A G S 

COA S  STA R  CHECK 
STA R 

A Z  

E L  

XXX 

XX 

xx . xx 

�xxxx . x  ( fps ) 

�XXXX . X ( FP S )  

+ 
-XXXX . X ( fps ) 

+XXXX . X ( fps ) 

X : XX ( M I N : S EC ) 

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

+ 
-XXXX . X ( fps ) 

+ 
-XXXX . X ( fps ) 

!xxxx . X ( fp s )  

X X ( OCTA L )  

�xx . x  ( DEG ) 

+ 
- XX . X  ( DE G )  

2 - 2 3  

ENCLO S U RE 1 

P U RPO S E  OF MA N E U V E R  
( S U CH A S  DO I TA RGET I NG )  

I GN I T I ON T I ME FOR THE MA NE U VER 

L OCA L V E RT I CA L  6.V 
COMPON ENT S OF THE 
MA N E U V E R  

TOTA L 6. V  REQ U I RE D  FOR THI:. MA N E U V E R  

D U RAT I ON O F  T H E  MA NE U V E R  

I N ERT I A L  FDA I A NG L E S  A T  
T H E  B U RN ATT I T U U E  

LOCA L V E RT I CA L 6.V 
COMPONENT S O F  THE 
MA N E U V E R  U SED TO 
TA RGET THE AG S :  ROTATEu 
THRO U G H  THE HA L F-ANS L E  
OF T H E  B U RN 

I DENT I F I ER FOR COA S STA R 
U S ED TO V E R I FY SPACECRA FT 

A TT I T U DE AT THE B U RN 
A TT I T U D E  

THE A Z I M U T H  A ND ELEVA T I ON 
A NG L E  OF T H E  COA S STA R 



N I 
N w '" 

1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 1 1  ... 
N33 

STAR CHECK 
AZ EL 

N8l 
t,VX t,VY t,VZ t,VR 

VX  AGS 
) 

--� 



DO I DATA PAD ( REV A ,  MAY 9 ,  1 96 9 )  

T I G  N33  

HR 

M I N  

SEC 

LOCAL V ERT N8l 

L>VR 

BT 

N86 

D.VX 

D.VY 

D.VZ 

VX AGS 

VY AGS 

VZ AGS 

FDA I  I NER  

R 
p 

COAS STAR CHECK 

STAR 

AZ 

EL 

XXX 

XX  

xx . xx 

+XXXX . X  ( fps ) 
+XXXX . X  ( fps ) 
+XXXX . X  ( fps ) 
+XXXX . X  ( fps ) 

X : XX (M I N : SEC ) 

+XXXX . X  ( fps ) 
+XXXX . X  ( fps ) 
+XXXX . X  ( fps ) -

XXX ( DEG ) 
XXX ( DEG ) 

XX ( OCTAL ) 

+XX . X  ( DEG ) 

+XX . X  ( DEG ) 

2 -23b 

I GN IT ION T IME FOR THE MANEUVER 

LOCAL V ERT ICAL D.V 
COMPONENTS OF THE 
MANEUVER 

TOTAL D.V REQU I RED FOR THE MANEUVER 

DURAT ION OF  THE MANEUVER 

LOCAL VERT I CAL  D.V 
COMPONENTS OF THE 
MANEUVER USED TO 
TARGET THE AGS : ROTATED 
THROUGH THE  HALF-ANGLE 
OF THE BURN 

I NERTIAL  FOA l ANGLES AT 
THE BURN ATT ITUDE 

I DENT I F I ER FOR COAS STAR 
USED TO V E R I FY SPACECRAFT 
ATT ITUDE AT THE BURN 
ATT ITUDE 

THE AZ IMUTH AND ELEVAT I ON 
ANGLES OF THE COAS STAR 



P27 UPDATE 

PURP v v v 
G E T  

• • • • • • 
• • • • • • 

30 6 01 I N DE X  I N DEX I N DE X  

02 

03 " N Q.. 
04 
05 

06 
""C 07 "" " 'I 

1 0  N Q.. 

1 1  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

20 

2 1 
0.. 

22 -<> 0.. 
� 

� 23 
� 
...J 24 -
<:<: 
Q.. 

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 I S S IO N  A PO L LO 1 1  SOURCE FC/BALES 

2-24 



P76 UPDATE PAD ( REV A ,  MAY 9 ,  1 969 } 

PURPOSE XXXXXX 

N33 GET! XX : XX : XX 

N84 DELTA VX (O  VEH)  XXXXX . X  (FPS ) 
DELTA VY (O  VEH ) XXXXX , X  ( FPS ) 
DELTA VZ (O  VEH)  XXXXX . X  ( FPS)  

2-27 

PURPOSE OF MANEUVER 

TIME OF I GNIT I ON 
( HR : MI N : SEC)  

COMPONENTS OF 
6 V APPLI ED ALONG 
LOCAL VERTICAL AX IS  
AT T I G  ( LM VEH)  



N I N co 

LlVY CSI 



P32  CS I  UPDATE ( REV A ,  MAY 9 ,  1 969 )  

N l l T I G  CS I  I GN IT ION  T IME FOR  THE 
C S I  MANEUVER 

HR XXX 

M I N  XX 

SEC xx . xx 
N37 T I G  T P I  I GN I T I ON T I ME FOR THE 

T P I  MANEUVER 
HR XXX 

M I N  X X  

SEC xx . xx 
NBl LOCAL V ERT 

;:,vx .!_XXX . X  (fps )  
LOCAL VERT !  CAL 

;:,vy _:I:_XX . X  (fps ) r:,V COMPONENTS 
OF C S I  MANEUVER  

N86 

r:,VX AGS :+:xx . x  (fps )  LOCAL VERTICAL �V 

:+:xx . x  
COMPONENTS OF CS I  

r:,VY  AGS (fps )  USED TO TARGET AGS 

:+:xx . x  
EXT r:,V : ROTATED 

r:,VZ AGS (fps )  THROUGH THE HALF-ANGLE 
OF THE BURN 

PLM FDA! XXX ( DEG ) LM FDA I I NERTIAL 
P I TCH ANGLE AT CS I 
BURN ATT ITUDE 

2-29  



N I 
w 0 

I P33 ; 410 +i] 
• u • u • u u u n u u u u t u u u t u u  1 1 1 1 1 1 1 1  -

N l 3  
: ( 0 

• • 
• • 

6 vx 
AGS 
A VY 

l 25 , 1969 
ll l llllllllllll.C: 

6 vz 
) s  

-r------,1� 

------6VZ 

) ( ) ( J§ 
'-----L-.--'·'---iJ []-.-1 rr-� -



P 3 3  CDH UPDATE ( REV A ,  MAY 9 ,  1 96 9 )  

N l 3  T I G  C D H  I GN I T I O N  T I ME F O R  T H E  
C D H  MANEUVER 

HR XXX 

M I N  XX 

SEC xx . xx 
NSl LOCAL V ERT 

toVX �xx . x  ( fps ) 

�xx . x  
LOCAL V ERT ICAL toV 

toVY ( fps ) C0�1PONENTS OF 

�xx . x  
T H E  CDH MANEUVER 

toVZ ( fps ) 

N86 

toVX AGS - X X .  X ( fp s ) LOCAL V E RT I CAL toV 

�xx . x  
COMPONE NTS OF CDH 

toVY AGS ( fp s )  USED TO TARGET AGS 

�xx . x  
EXT toV : ROTATED 

toVZ AGS ( fp s ) THROUGH THE HALF-ANG L E  
OF T H E  BURN 

PLM FDA ! X X X  ( D EG )  LM FDA! I N ERTIAL 
P I TCH ANGL E AT 
CDH BURN ATT ITUDE 

2 - 3 1  



N I 
w N 

P34 ,4 1 0+3 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

N37 

- 1 1 1 1 1 1 1  I I I I I  I J 1 1 1 1 1 1  I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11. 

t, V F /A 

RLM PLM 
c._ _ _JI '-1 _ ______, 

N 59 

. 
L VR/L t V  o;u 

R TPI R TPI 
+ .__I --=--· _______.! L-1 ..._I __:_• __, 



P34  UPDATE ( REV A ,  MAY 9 ,  1 96 9 )  

N 3 7  T I G  TP I 

HR 

M I N  

SEC  

i1V TPI  

N59  i1V LOS 

F/A 

R/L 

D/U 

N8l LOCAL VERT 

t:,VX 

i1VY  

i:1VZ 

N42 FDA I  INER  

R LM  

P LM  

N54 T I G - 5  

R TP I 

R T P I  

BT 

XXX 

XX 

xx . xx 
+XX . X  (fps) 

�xx . x  (fps) 

�xx . x  (fp s )  

�xx . x  (fps) 

�xx . x  (fps) 

�xx . x  (fps) 

�xx . x  (fps) 

XXX ( DEG ) 

XXX ( DE G )  

XX . X X  ( FT )  

�xx . x  (fps ) 

XX : XX ( M I N : SEC ) 

2 - 3 3  

I GN I T I ON T I ME FOR 
THE T P I  MANEUVER 

TOTAL 6V REQU I RED 
FOR THE MANEUVER 

L IN E-OF- S I GHT 6V 
COMPONE NTS OF THE 
TPI  MANEUVER 

LOCAL VERT I CAL 6V 
COMPONENTS OF THE 
TP I  MANEUVE R  

L M  FDAI ROLL & P ITCH 
ANGL E  AT T P I  BURN 
ATT ITUDE 

RANGE  AT TPI T I G  -5 M I N  

RANGE RATE AT T P I  T I G  - 5  M I N  

DURAT I ON OF  T H E  MANEUVER 



AG S STATE VEC TO R UPDATE 

PURP 

2 4 0  

2 4 1 

2 4 2  

2 6 0  

2 6 1 

2 6 2  

+ + 2 5 4  

2 4 4  

2 4 5  

2 4 6  

2 6 4  

2 6 5  

2 6 6  

()-. + + 2 7 2 -o ()-. � 
REMARK S: -

� 
..J 
a:: a.. <( 

)> > 
G) Vl 
Vl Vl 
Vl (j < <( 

2-34 



AGS STAT E V ECTOR UPDATE 

P U R P  P U R P O S E  FOR AGS STATE 

V E CTOR U P DATt: 

240 !xxxxx 
LM STATE V E CTOR- POS I T I O N  

2 4 1  !xxxxx COMPO N E iH S  

2 4 2  !xxxxx 

260 !xxxxx 
LM STATE V E CTOR- V ELOC I T Y  

2 6 1  !xxxxx C0�1POI� E:. N T S  

2 6 2  !xxxxx 

LM T I M E  FOR W H I C H  

2 54 +XXXXX T H E  STATE V ECTOR I S  

A C C U RATE 

244 !xxxxx 
CSM STATE V E CTOR- POS I T I ON 

245 !xxxxx COI·1PONENTS 

246 !xxxxx 
.j. 

264 � xxxxx 
CSM STATE V ECTOR- V E LOC I T Y  

<: 6 5  !xxxxx COMPONENTS 

266 !xxxxx 

CSM T I ME F O R  w H I C H  
2 7 2  +X XX X X  T H E  STATE V ECTOR I S  

ACC URATE 

2 - 3 5  



TIG TGO 

( 
[ ----=----:�.-�-- [----= 

N I 
w 0) 

( 

I • 
• 

N33 

• 
• • 

I R 
( ) 
f __ __j 

!c vx 
) ( 

J IT 

FDA! 
p I 

( ) 
[----=�] 

N61 
PDI DATA CARD (REV A, MAY 9 ,  1 969 )  

FDA! @ TIG 

CR R p 

( ( ) ( ) 
r.___ T'----- _______,.'------.J! �- _J [_: ___ - - - - - J 

PD!+1 0  ABORT 

N81 

A VY A VZ 
) ( 

y 231 

( 
[T __ _ 

A VR BT 

) ( 

___j [T _____ l I I ) 
'------'----------- �] �-n_- -- _ .-] [Y-=:J 

N8o 
A VX 1'1 VY [} vz ( ( ) ( ) 1 -I I I - _ _  =:] LJ ----------, 

-�-� 



POI  PAD ( REV A ,  MAY 9 ,  1 969 )  

T I G  PO I  

HRS 

M I N  

SEC 

N61  TGO 

C R ( CROSSRANGE ) 

FDA ! AT T I G  

R 

p 

y 

DEDA 231  

PO I  +1 0 ABORT PAD 

XXX 

XX 

xx . xx 

XX : XX (HRS : t� I N )  

+ 
-XXXX . X  ( N . M . ) 

XXX ( DEG ) 

XXX ( DEG ) 

XXX ( DEG ) 

XXXXX ( l OO ' s FT ) 

SAME AS LM P30 PAD W I THOUT THE COAS CHECK STAR 

2 -3 7  

T IME  OF I GN IT ION FOR PO I  

T IME FROM THROTTLE  UP 
TO 1 ST TARGET PO I NT 

OUT OF PLANE D I STANCE 
BETWEEN LM ORB I TAL PLANE 
AND LAND ING S IT E  ( POS I T I VE 
I N D I CATES LAND I NG S ITE I S  
NORTH O F  ORB ITAL PLAN E )  

I NERT IAL FDA! ANGL ES 
AT I GN I T I ON 

LUNAR RAD I US AT THE 
LAND I NG S ITE 



"" I 
w 
(X) 

T2 
• 
• 

,- - -
• 

T3 
• • 
• • 

LUNAR SURFACE PAD 
( REV A , MAY 9, 1969) 

p 

. _ _  ] ---- --- ·-----, 
l 

N37 
TI G TPI 

• 
• 

• 
• 

• • 
• • 

.� 

P+ T 

-- - --=--= - ----] 



LUNAR SURFACE PAD ( R EV A ,  MAY 9 ,  1 969 )  

T2 

HRS X X X  L I FT OFF TIME  -SECOND 
PREF ERRED TIME AFTER 

M I N  XX TOUCHDOWN (� T . D .  + 

l l  M I N )  
SEC XX.  XX 

T3 

HRS X X X  

L I FT OFF TIME -AFTER 
M I N  X X  F I RST CSM REVOLUT ION  

SEC  xx . xx 

p XX X : XX : X X  ( HRS : MI N : SE C )  CSM P ER IOD 

p + t>t XX X : XX : X X  ( HRS : M I N : SEC )  CSM PER I OD PLUS THE  T IME  
I NTERVAL BETWEEN CLOSEST 
APPROACH AND L I FT OFF T I M E  

T P I  

HRS XXX T IM E  OF IGN IT I ON FOR TP I  
AFTER ABORT FROM POWER 

M I N  XX DESC ENT 

SEC  xx . xx 

2-39 



LM ASC E N T  PA D 

+ 0 0 + 0 0 H RS 

)> + 0 0 0 + 0 0 0 M I N  T I G  � V> z (") + 0 + 0 S EC UJ m u z .. 
CROSSRA N G E  N76 

V> -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  C S I  

+ 0 + 0 S EC 

+ 0 0 + 0 0 H RS N37 

+ 0 0 0 + 0 0 0 M I N  TPI 

+ 0 + 0 S EC 

DE DA 47 

D E DA 5 3  
* 

NOTE:  LO AD 8 M l  I F  C RO S S RA N G E  I S  G REATE R THAN 8 
COMMENTS:  

o--o o-� 
� 

� 
-' 
oe: 
0.... 
<( 

2 - 40 



C S M 
C M P  

M I S S I O N  
APOLLO 1 1  

1 : 30 AM EDT 

1 1 2 : 00 

1 1 2 : 1 0  

1 1 2 : 30 

X 

1 1 2 : 4 1  

1 1 2 : 47 

1 1 3 : 00 

E D I T I O N  
PRE L l �  REV A 

M 
s 
F 
N 

F L I G H . ,> LA N  ENCLOSURL � 

L M  M C C - H  
C D R  L M P  

1 +30 

EASEP DEPLOYMENT 

1 +40 

DUMP DSE 

1 +50 

DOCUMENTED SAM P L E  
DOCUMENTED SAMPLE COLLECT ION 

COLL ECT I ON 

I 2+00 

I 
v 
c 

l 
W I P E  S U I T  & EMU 

2+1 0 

W I P E S U I T  & EMU 

W I P E  F E ET ON LM 

W I PE F E ET ON LM LAN D I NG PAD AND 2+20 

LAND I NG PAD AND LADD E R  

LADD E R  

SRC PACK A N D  TRAN S F E R  2+30 

D AT E  TI M E  D A Y  / R E V  P A G E  
MAY 9 ,  1 969 1 1  2 : 00 - 1 1 3  : 00 5/ 2 0  3/80 



C S M 
C M P  

M I S S I O N  
APOL L O  1 1  

3 7  of 
M 
s 
F 
N 

2 : 3 0 AM EDT 

m , oo � 
M 
s 
F 

1 1 3 : 22 N 

1 1 3 : 30 

1 1 3 : 34 

1 1 3 : 40 

REV 20 

1 1 4 : 00 

E D I T I O N  
PREL I M  REV A 

I .. .  ,.._, . I I I .. ,----., . �  

L M  
C D R  L M P  

T E RM I NATE EVA 

TERMI NATE EVA 
SECURE HATCH 
REPRESS CAB I N  

POST EVA SYSTEMS C ON F I GU RAT I ON 

PLSS/OPS DO F F I NG 

F I NAL S YSTEMS CON F I GU RAT ION 

PREP FOR EQUI JMENT JETTI SON � 
D ATE  T I M E  D A YJR E V  

MAY 9 ,  1 969 1 1 3 : 00 - 1 1 4 : 00 5/ 1 9-20 

F L I G H T  P L  I N G B R A N C H  

M C C - H  
2+30 

E N D  EVA 
2+40 

P A G E  
3-81  


