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APOLLO LUNAR LANDING MISSION
MISSION OBJECTIVE
DEMONSTRATE MANNED INTERPLANETARY FLIGHT

DRM IT A
DRM IT A:
SATISFIES ALL MISSION REQUIREMENTS

UTILIZES OPERATIONAL PROCEDURES - ABORTS, G&N,
RENDEZVOUS, ENTRY

COMPLIES WITH MISSION GROUND RULES-TRAJECTORY,
ATTITUDE, SYSTEM OPERATIONS, DESIGN, PROCEDURE '

PROVIDES BASIS FOR MISSION PLANNING
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FIGURE 1.~ SATURN V VEHICLE CONFIGURATION.
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2.1(00:00:00) 2.2.1 (00:02:34) 2.2.2(00:02:54) 2.3(00:09:04) 2.1(00:11:52)
Liftoff Begin S-II @ Jettison LES + Begin S-IVB Earth Orbit
. ‘ Thrusting Insertion

Thrusting Interstage

/7’3‘7

—s
Sl
4.0(03:00:43) 5. 1(03:0.5:58) 5.2(03:20:58) 5.3(03:47:58) 6.1(03:50:58)
Begin Translunar Begin Initial Coast Begin Transposition CSM Docked - Jettison SIV B
Injection on To Transposition & Docking Begin Coast Begin Coast To
' ; Thru S-IVB Lunar Orbit

Second Orbit & Docking
: i Jettison Insertion



Q-BALL (NOSE CONE)

PITCH CONTROL MOTOR
/ 1 ’
CANARDS JETTISON MOTOR 4

LAUNCH ESCAPE. MOTOR— | _

STRUCTURAL SKIRT

LAUNCH ESCAPE TOWER
TOWER ATTACHMENT (4)

BOOST PROTECTIVF COMMAND MODULE

COVER

C/M-5/M

C/M TO S/M FAIRING UMBILICAL

REACTION CONTROL

SERVICE MODULE
SYSTEM ENGINES

EPS RADIATOR
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S/C-LEM ADAPTER

(SLA) SPS ENGINE EXPANSION NOZZLE

LEM
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Figure 4.5-2 Translunar Transposition

and Docking
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7.0 (64:15:04) 8.1 (64:20:56) 10. 1 (68:04:14) 10. 2 (68:24:14)
Begin Lunar Orbit Begin Lunar ; LEM/CSM Separation Begin Transfer

Insertion Orbit Coast on Second Orbit Orbit Insertion

15.0 (109:09:56)
Begin Transearth
Coast

14.0 (109:08:13)

@ Begin Transearth
Injection on 22nd
Orbit

-

T

AR

—

."13. 2 (106:14:16)
Jettison LEM

13.0 (105:44:16)

Hard DocksBegin
Lunar Orbit
Coast to TEI
- *
—_— @' P_’ ——— )
» - ) S
¢ LB Gy @
| Bahlhia =y =~ N
= 5 {m,{‘ 1‘/,’5-
12.4 (105:19:16) 12,3 (105:11:00) 12. 2 (104:24:09) 12. 1 (104:17:06)
Begin Docking Begin Terminal Begin Coast to Begin Powered Ascent

Rendezvous Term. Rendezvous = on 20th CSM Orbit

Figure 2.2-2 Lunar Vicinity Mission Description

@ Begin Coast to

_— e
21) 10. 6 (69:31:18)
Begin Hover
to Touchdown

10. 3 (68:24:48)

Initiation of
Powered Descent

10. 4 (69:22:53)
@ Begin Powered

Descent

10. 5 (69:29:23)

Begin Visibility to
Hover

RS U
N

- 7~

11.1 (69:32:23)
Touchdown

LEM Lunar Stay
34:45:43 Hrs,
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Separation, RCS, DPS
CSM '

Hohmann Descent

80 n.mi to 50,000 ft

Local
Horizontal
of Landing

Site

Landing Site

(o]
Badtug From 15 Sun

From hSO'Sun

" NOMINAL HOHMANN DESCENT

11



12

% \.\.llll
N_Emzf:\ox\
\ N
\\
/ NIW i //
\
| e ,,/ .
| \ oL IN3DSAd
| , O_/._._._.W<OU
—, :
Rpdosr- 58
- 8 ddV S

1714V 1N



1
1
N
-4 d P 4 =d AT
- T
s cEaEapanns
RN BV IN
- Ol L
T 1 T =
1 1 > -
1 1
,ﬁ 1 L1
.
=
A - M
'
A ¥
8
1
f A
= . ..-x
i ;
T 3
-
“
I
1
HH - HH- HHH u +H
.
AESE 1] B st W 17
N H HA n_mE..u‘mﬂp.{@vw.]/u‘v e i
4 1T
4 1
|
1

‘0D ¥3ISSI ¥ TILANAN
‘VS°n NI 3avM S3HONI O X Y2
€L¥1 9P HONIZ, OL Ol X Ol

WL—.
2+




14

‘Trajectory compares to burns in nominal ascent

Circularization

CSM Orbit

Early Abort (ﬁe inning

LGC Computes
Dve to Phasing Cpnditions

rbit of Hijgh Eccentricity

~
Abort and
Insertion

Transfer
Rendezvous

oA

High e, due ¢,AV minimum

borts (End Pwrd Descent)

. ABORT OFF POWERED DESCENT .
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Apollo Design Reference Mission L1A, MSC Report No.
PM3/M-171/66, 3 volumes:

Volume 1 - Mission Description
Volume 3 - Spacecraft Sequence of Operations
Appendices to Volume 1 (Mission Rules)

Saturn V AS-504 Launch Vehicle Performance Analysis,
Boeing D5-155519-k4, July 1k, 1967.

Apollo Abort Summary Document, MSC Internal Note 67-IN-2,
July 3, 1967.

Proposed LM Powered-Descent Trajectory, MSC Internal Note
67-FM-117, August 15, 1967.



I.

II.

APOLLO LUNAR LANDING MISSION

LAUNCH PHASE

A.‘ VEHICLE DESCRIPTION (SIZE, WEIGHT, PERFORMANCE)
B. NOMINAL LAUNCH SEQUENCE OF EVENTS (STAGING, ETC.) -
C. CREW ACTIVITIES DURING LAUNCH (G&N, SYS MON)
D. ABORT PROCEDURES (TYPES, CREW ACTIVITY)
PARKING ORBIT

A. CSM DESCRIPTION

1. PHYSICAL CHARACTERISTICS



ITL.

Iv.

2. Ga&N SYSTEM
B. PARKING ORBIT ACTIVITIES (PLAT ALIGN, SYSTEM CHECKS)
0o TLE
TRANSLUNAR COAST
LUNAR ORBIT INSERTION
LUNAR PARKING ORBIT ACTIVITIﬁs (MAN, CHECKOUT LM)
LUNAR DESCENT
A. COASTING DESCENT
B. POWERED DESCENT

C. ABORTS FROM POWERED DESCENT



VII. LUNAR ASCENT - PHILOSOPHY OF RENDEZVOUS

A, LO TO INS

B. INS TO CSI

C. CSI TO CDH

D. CDH TO TPI

E. TPI TO BRAKING

VIII. TRANS-EARTH INJECTION

IX. TRANS-EARTH COAST

X. REENTRY



