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APOLLO 11

The United States will launch a three-man spacecraft
toward the Moon on July 16 with the goal of landing two astronaut-

explorers on the lunar surface four days later.

If the mission--called Apollo 1ll--is successful, man will
accomplish his long-time dream of walking on another celestial

body.

The first astronaut on the Moon's surface will be 38-year-old
Neil A. Armstrong of Wapakoneta, Ohio, and his initial act will be
to unvell a plaque whose message symbolizes the nature of the

Journey.

Affixed to the leg of the lunar landing vehicle, the plaque
is signed by President Nixon, Armstrong and his Apollo 11 compan-
ions, Michael Collins and Edwin E. Aldrin, Jr.

6/26/69

-more-



It bears a map of the Earth and this inscription:
HERE MEN FROM THE PLANET EARTH
FIRST SET FOOT UPON THE MOON
JULY 1969 A.D.
WE CAME IN PEACE FOR ALL MANKIND

The plaque 1s fastened to the descent stage of the lunar
module and thus becomes a permanent artifact on the lunar sur-

face.

Later Armstrong and Aldrin will emplant an American flag

on the surface of the Moon.

The Apollo 11 crew will also carry to the Moon and return
two large American flags, flags of the 50 states, District of
Columbia and U.S. Territories, flags of other nations and that

of the United Nations Organization.

During their 22-~hour stay on the lunar surface, Armstrong
and Aldrin will spend up to 2 hours and 40 minutes outside the
lunar module, also gathering samples of lunar surface material
and deploying scientific experiments which will transmit back

to Earth valuable data on the lunar environment.

Apollo 11 is scheduled for launch at 9:32 a.m. EDT July 16

from the National Aeronautics and Space Administration's Kennedy

Space Center Launch Complex 39-A. The mission will be the fifth

manned Apollo flight and the third to the Moon.
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The prime mission objective of Apollo 11 is stated simply:
"Perform a manned lunar landing and return". Successful fulfill-
ment of this objective will meet a national goal of this decade,

as set by President Xennedy May 25, 1961.

Apollo 11 Commander Armstrong and Command lModule Pilot
Collins 38, and Lunar Module Pilot Aldrin, 39, will each be
making his second space flight. Armstrong was Gemini 8 commander,
and backup Apollo 8 commander; Collins was Gemini 10 pilot and
was command module pilot on the Apollo 8 crew until spinal
surgery forced him to leave the crew for recuperation; and Aldrin
was Gemini 12 pilot and Apollo 8 backup lunar module pilot.
Armstrong is a civilian, Collins a USAF lieutenant colonel and

Aldrin a USAP colonel.

Apollo 11 backup crewmen are Commander James A. Lovell,
Command Module Pilot William A. Anders, both of whom were on the
Apollo 8 first lunar orbit mission crew, and Lunar Module Pilot

Fred %W. Haise.

-more-



The backup crew functions in three significant categories.
They help the prime crew with mission preparation and hardware
checkout activities. They receive nearly complete mission
training which becomes a valuable foundation for later assignment
as a prime crew and finally, should the prime crew become unavail-
able, they are prepared to fly as prime crew on schedule up until
the last few weeks at which time full duplicate training becomes

too costly and time consuming to be practical.

Apollo 11, after launch from Launch Complex 39-A, will
begin the three-day voyage to the Moon about two and a half hours
after the spacecraft is inserted into a 100-nautical mile circular
Earth parking orbit. The Saturn V launch vehicle third stage will
restart to inject Apollo 11 into a translunar trajectory as the ve -
hicle passes over the Pacific midway through the second Earth park-

ing orbit.

The "go" for translunar injection will follow a complete check-
out of the space vehicles readiness to be committed for injection.
About a half hour after translunar injection (TLI), the command/
service module will separate from the Saturn third stage, turn around
and dock with the lunar module nested in the spacecraft LM adapter.
Spring-loaded lunar module holddowns will be released to eject the

docked spacecraft from the adapter.
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APOLLO 11 —— Launch And Translunar Injection

Check Of Systems

Astronaut Insertion

-more-
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Later, leftover liquid propellant in the Saturn third stage
will be vented through the engine bell to place the stage into

a "slingshot" trajectory to miss the Moon and go into solar orbit.

During the translunar coast, Apollo 11 will be in the passive
thermal control mode in which the spacecraft rotates slowly about
one of its axes to stabilize thermal response to solar heating. Four
midcourse correction maneuvers are possible during translunar coast

and will be planned in real time to adjust the trajectory.

Apollo 11 will first be inserted into a 60-by-170-nautical
mile elliptical lunar orbit, which two revolutions later will be
adjusted to a near-circular 54 x 66 nm. Both lunar orbit insertion
burns (LOI), using the spacecraft's 20,500-pound-thrust service
propulsion system, will be made when Apollo 11 is behind the Moon and

out of "sight" of Manned Space Flight Network stations.

Some 21 hours after entering lunar orbit, Armstrong and
Aldrin will man and check out the lunar module for the descent to
the surface. The LM descent propulsion system will place the LM in
an elliptical orbit with a pericynthion, or low point above the Moon,
of 50,000 feet, from which the actual descent and touchdown will be

made.

-more-
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APOLLO 11 — Translunar Flight

Navigation Check

Lunar Orbit Insertion




After touchdown, the landing crew will first ready the lunar
module for immediate ascent and then take a brief rest before
depressurizing the cabin for two-man EVA about 10 hours after
touchdown. Armstrong will step onto the lunar surface first,

followed by Aldrin some 40 minutes later.

During their two hours and 40 minutes on the surface,
Armstrong and Aldrin will gather geologic samples for return to
Earth in sealed sample return containers and set up two scientific
experiments for returning Moon data to Earth long after the mission

is complete.

One experiment measures moonquakes and meteoroid impacts on the
lunar surface, while the other experiment 1is a sophisticated reflect-
or that will mirror laser beams back to points on Earth to aid in

expanding scientific knowledge both of this planet and of the Moon.

The lunar module's descent stage will serve as a launching
pad for the crew cabin as the 3,500-pound-thrust ascent engine
propels the LM ascent stage back into lunar orbit for rendezvous
with Collins in the command/service module--orbiting 60 miles above

the Moon.

-more-~
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APOLLO 11 — Descent To Lunar Surface

Landing On Moon

First Step On Moon




APOLLO 11 — Lunar Surface Activities

~-10-

Contingency Sample

Commander On Moon
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APOLLO 11 — Lunar Surface Activities

Alignment Of Passive
TV Camera e Bulk Sample Collection
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Four basic maneuvers, all performed by the LM crew using
the spacecraft's small maneuvering and attitude thrusters, will
bring the LM and the command module together for docking about

three and a half hours after liftoff from the Moon.

The boost out of lunar orbit for the return journey is planned
for about 135 hours after Earth 1liftoff and after the LM ascent
stage has been jettisoned and lunar samples and film stowed aboard
the command module. An optional plan provides for a 12-hour delay
in the transearth injection burn to allow the crew more rest after
a long hard day's work on the lunar surface and flying the rendezvous.
The total mission time to splashdown would remain about the same,
since the transearth injection burn would impart a higher velocity
to bring the spacecraft back to the mid-Pacific recovery line at

about the same time.

The rendezvous sequence to be flown on Apollo 11 has twice
been flown with the Apollo spacecraft---once in Earth orbit on
Apollo 9 and once in lunar orbit with Apollo 10. The Apollo 10
mission duplicated, except for the actual landing, all aspects of

the Apollo 11 timeline.

-more-
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APOLLO 11 — Lunar Ascent And Rendezvous

LM Jettison

Rendezvous And Docking
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APOLLO 11 — Transearth Injection

And Recovery

CM/SM Separation

Splashdown

B el e
T

Recovery
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During the transearth coast period, Apollo 1l will again
control solar heat loads by using the passive thermal control
"barbeque" technique. Three transearth midcourse corrections are
possible and will be planned in real time to adjust the Earth

entry corridor.

Apollo 11 will enter the Earth's atmosphere (400,000 feet)
at 195 hours and five minutes after launch at 36,194 feet per
second. Command module touchdown will be 1285 nautical miles
downrange from entry at 10.6 degrees north latitude by 172.4
west longitude at 195 haurs, 19 minutes after Earth launch 12:46 p.m.
EDT July 24. The touchdown point is about 1040 nautical miles

southwest of Honolulu, Hawaii.

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS)
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Official Apollo 11 Insignia

This photograph not for relecase
before Saturday, July 5, 1969
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FLIGHT PROFILE

¥ (17)
; TRANSEARTH INJECTION BURN

(12)CSI 45 N.M.

TPF 60 N.MI.
(18) CM/SM SEPARATION

- 30U~

CSM 60 N.MI,

(3) S-IVB RESTART EARTH PARKING ORBIT CSM 60 N.MI.

DURING 2ND

(1)LAUNCH : 9)LM DESCENT
OR 3RD ORBIT (10) el ‘g@ (P)m
? .
(19) ~:
CM SPLASHDOWN :

& RECOVERY

-
(4} S-1VB 2ND BURN CUTOFF
TRANSLUNAR INJECTION

60xI70 N .Ml.

(6) S-1vB RESIDUAL 53x65 N.M.
PROPELLANT DUMP LUNAR ORBIT

(5) S/C SEPARATION, BHNESON)

TRANSPOSITION,
DOCKING & EJECTION

(7)LUNAR ORBIT
INSERTION

(8) CIRCULARIZATION
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APOLLO 11 COUNTDOWN

The clock for the Apollo 11l countdown will start at T-28
hours, with a six-hour bullt-in-hold planned at T-9 hours, prior
to launch vehicle propellant loading.

The countdown is preceded by a pre=count operation that
begins some 5 days before launch, During this pericd the tasks
include mechanical buildup of both the command/service module
and IM, fuel cell activation and servicing and loading of the
super critical helium aboard the LM descent stage.

Following are same of the highlights of the final count:

P~28 hrs.

T-27 hrs, 30 mins,

T=-21 hrs.

T-16 hrs.

T-11l hrs., 30 mins,

T=10 hrs,

T-9 hrs.
T=9 hrs. counting
T=-8 hrs., 30 mins.

T-8 hrs., 15 mins,

Officlal countdown starts

Install launch vehicle flight batteries
(to 23 hrs. 30 mins.)
IM stowage and cabin closeout (to 15 hrs.)

Top off IM super critical helium (to
19 hrs.)

Launch vehicle range safety checks (to
15 hrs.)

Install launch vehicle destruct devices
(to 10 hrs. 45 mins.)

Command/service module pre-ingress
operations

Start moblile service structure move to
park site

Start six hour built-in-hold
Clear blast area for propellant loading

Astronaut backup crew to spacecraft for
prelaunch checks

Launch Vehicle propellant loading, three
stages (liquid oxygen in first stage)
liquid oxygen and liquid hydrogen in
second, third stages.

Continues thru T=-3 hrs. 38 mins.
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T=5 hrs,
T=5 hrs,
T-4 hrs.
T=-3 hrs,
T=3 hrs.

T-2 hrs.

17 mins.
02 mins,
32 mins.
57 mins.
O7 mins.

55 mins °

T=-2 hrs, 40 mins.

T=1l hr. 50 mins.

T-1 hr. 46 mins.

T=-43 mins

T=42 mins

T-40 mins.

T-30 mins.

T=-20 mins. to
T-10 mins.

T-ls mins °

T-6 mins,
T=-5 mins,
T-5 mins,
T=-3 mins,
T-50 sec,

30 sec.

10 sec.

-19-

Flight crew alerted
Medical examination
Breakfast

Don space suits

Depart Manned Spacecraft Operations Builde
ing for LC=-39 via crew transfer van

Arrive at LC-39

Start flight crew ingress

Mission Control Center-Houston/spacecraft
commmand checks

Abort advisory system checks

Space vehicle BEmergency Detection System
(EDS) test

Retrack Apollo access arm to standby
position (12 degrees)

A launch escape system

Final launch vehicle range safety checks
(to 35 mins,)

Launch vehicle power transfer test
IM switch over to internal power

Shutdown IM operational instrumentation

Spacecraft to internal power
Space vehicle final status checks
Arm destruct system

Apollo access arm fully retracted

Initiate firing command (automatic sequencer)

Launch vehicle transfer to internal power

=more=
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T-8.9 sec. Ignition sequence start
T-2 sec. All engines running
T=0 liftorf

*Note: Some changes in the above countdown are possible as a
result of experience gained in the Countdown Demonstration
Test (CDDT) which occurs about 10 days before launch,

=[more~
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LAUNCH EVENTS

Time Event Altitude Velocity Range
Hrs Min Sec Feet Ft/Sec Nau Mi
00 00 00 First Motion 182.7 1,340.67 0.0
00 01 21.0 Maximum Dynamic Pressure 43,365 2,636.7 2.7
00 02 15 S-IC Center Engine Cutoff 145,600 6,504.5 24.9
00 02 40.8 S-IC Outboard Engines Cutoff 217,655 9,030.6 49.6
00 02 U41.6 S-IC/S~II1 Separation 219,984 9,064.5 50.2
00 02 43.2 S-II Ignition 221,881 9,059.1 51.3
00 03 11.5 S-II Aft Interstage Jettison 301,266 9,469.0 87.0
00 03 17.2 LET Jettison 315,001 9,777.6 94.3
00 07 39.8 S-II Center Engine Cutoff 588,152 18,761.7 600.0
00 09 11.4 S-II Outboard Engines Cutoff 609,759 22,746.8 885.0
00 09 12.3 S-I11/S-1IVB Separation 609,982 22,756.7 887.99
00 09 15.4 S-IVB Ignition 610,014 22,756.7 888.42
00 11 40.1 S-IVB First Cutoff 617,957 25,562.14 1425.2
00 11 50.1 Parking Orbit Insertion 617,735 25,567.9 1463.9
02 44 14.8 S-IVB Reignition 650,558 25,554.0 3481.9
02 50 03.1 S~IVB Second Cutoff 1058,809 35,562.9 2633.6
02 50 13.1 Translunar InJection 1103,215 35,538.5 2605.0

._Ta_
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Event

Lunar orbit insertion
No. 1

Lunar orbit insertion
No. 2

CSM-LM undocking,
separation
(SM RCS)

Descent orbit insertion
(DPS)

LM powered descent ini-
tiation (DPS)

LM touchdown on lunar
surface

Depressurization for
lunar surface EVA

Repressurize LM after
EVA

GET

APOLLO 11 MISSION

EVENTS

hrs:min:

75

80:

100:
100:
101:

102:

102:

112"

115:

154

09:

09:
39:
38:

35:

Y7

30

10

sec

:28

30

50
50
48

13

11

Date/EDT

19th

19th

20th
20th
20th

20th

20th

21st

21lst

1:26

2:12

2:02

.42

g

Vel.Change Purpose and resultant orbit

feet/sec
-2924 Inserts Apollo 11 into 60 x 170 nm
elliptical lunar orbit
-157.8 Changes lunar parking orbit to
54 x 66 nm
-- Establishes equiperiod orbit for 2.2
2.5 nm separation for DOI maneuver
-74.2 Lowers LM pericynthion to 8 nm
(8 x 60)
-6761 Three-phase maneuver to brake LM

out of transfer orbit, vertical
descent and touchdown on lunar
surface

Lunar exploration

i
n
n

1
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Event

Earth orbit insertion

Translunar injection
(S-1IVB engine ignition)
CSM separation, docking
Ejection from SLA

SPS Evasive maneuver

Midcourse correction #1
Midcourse correction #2
Midcourse correction #3

Midcourse correction #4

APOLLO 11 MISSION EVENTS

GET Date/EDT

hrs:min:sec

00:11:50 16th

02:44:15 16th

03:20:00 16th
04:10:00 16th
04:39:37 16th

TLI+9 hrs 16th
TLI+24 hrs 17th
LOI-22 hrs 18th

LOI-5 hrs 19th

9:4Y4 g

12:16 p

12:52 p
l:42 p
2:12 p

9:16 p
12316 g
3:26 p
8:26 a

Vel.Change Purpose and resultant orbit

feet/sec
25,567 1Insertion into 100 mm circular
earth parking orbit
9,965 1Injection into free-return trans-
lunar trajectory with 60 nm
pericynthion
- Hard-mating of CSM and LM
1. Separates CSM-LM from S-IVB-SLA
19.7 Provides separation prior to S-IVB
propellant dump and "slingshot"
maneuver
*Q *These midcourse corrections have
a nominal velocity .change of 0 fps,
0 but will be calculated in real time
to correct TLI dispersions.
0
0

-EE_
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Event

LM ascent and orbit
insertion

LM RCS concentric se-
quence initiate
(CSI) burn

LM RCS constant delta
height (CDH) burn

LM RCS terminal phase
initiate (TPI) burn

Rendezvous (TPF)

Docking

LM jettison, separa-
tion (SM RCS)

Transearth injection
(TEI) SPS

APOLLO 11 MISSION EVENTS

GET DATE/EDT

hrs:min:sec

124:23:21 21lst 1:55 p
125:21:20 21lst 2:53 p
126:19:40 21st 3:52 p
126:58:26 21st 4:30 p
127:43:54 21st 5:15 p
128:00:00 21lst 5:32 p
131:53:05 21st 9:25 p
135:24:34 22nd 00:57 a

Vel.Change Purpose and resultant orbit
feet/sec
6055 Boosts ascent stage into 9 x

hg. 4y

4.5

24.6

=4.7

3293

45 lunar orbit for rendezvous
with CSM

Raises LM perilune to 44.7 nm,
adjusts orbital shape for
rendezvous sequence (U45.5 x

by 2)

Radially downward burn adjusts
LM orbit to constant 15 nm
below CSM

LM thrusts along line of sight
toward CSM, midcourse and
braking maneuvers as necessary

Completes rendezvous sequence

(59.5 % 59.0}

Commander and LM pilot transfer
back to CSM

Prevents recontact of CSM with
LM ascent stage during remainder
of lunar orbit

Inject CSM into 59.6-hour trans-
earth trajectory
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Event

Midcourse correction
No. 5

Midcourse correction
No. 6

Midcourse correction
No. 7

CM/SM separation

Entry interface
(400,000 feet)

Touchdown

APOLLO 11 MISSION EVENTS

GE7
hrs:min:sec

TEI+15 hrs

EI -15 hrs

EI -3 hrs

194:50:04

195:05:04

195:19:05

DATE/EDT

22nd

23rd

24th

24th

24th

24th

3:57 p

9:37 p

9:37 a

12:22 p

12:37 B

12:51 p

Vel.Change Purpose and resultant orbit.
feet/sec
0 Transearth midcourse correc-
tions will be computed in
real time for entry corridor
0 control and recovery area
weather avoidance.
0

Command module oriented for
entry

Command module enters earth's
sensible atmosphere at 36,194
fps

Landing 1285 nm downrange from
entry, 10.6 north latitude by
172.4 west longitude.

_ga_
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MISSION TRAJECTORY AND MANEUVER DESCRIPTION

Information presented herein is based upon a July 16 launch
and is subject to change prior to the mission or in real time
during the mission to meet changing conditions.

Launch

Apollo 11 will be launched from Kennedy Space Center Launch
Complex 39A on a launch azimuth that can vary from 72 degrees to
106 degrees, depending upon the time of day of launch. The azimuth
changes with time of day to permit a fuel-optimum injection from
Earth parking orbit into a free~-return circumlunar trajectory.
Other factors influencing the launch windows are a daylight launch
and proper Sun angles on the lunar landing sites.

The planned Apollo 11 launch date of July 16 will call for
liftoff at 9:32 a.m. EDT on a launch azimuth of 72 degrees. The
7.6-million-pound thrust Saturn V first stage boosts the space
vehicle to an altitude of 36.3 nm at 50.6 nm downrange and increases
the vehicle's velocity to 9030.6 fps in 2 minutes 4n.8 seconds
of powered flight. First stage thrust builds to 9,088,419 pounds
before center engine shutdown. Following out-board engine shutdown,
the first stage separates and falls into the Atlantic Ocean about
340 nm downrange (30.3 degrees North latitude and 73.5 degrees Vest
longitude) some 9 minutes after liftoff.

The 1-million-pound thrust second stage (S-II) carries the
space vehicle to an altitude of 101.4 nm and a distance of 885 nm
downrange. Before engine burnout, the vehicle will be moving at a
speed of 22,746.8 fps. The outer J-2 engines will burn 6 minutes
29 seconds during this powered phase, but the center engine will be
cut off at U4 minutes 56 seconds after S-II ignition.

At outboard engine cutoff, the S-II separates and, following
a ballistic trajectory, plunges into the Atlantic Ocean about
2,300 nm downrange from the Kennedy Space Center (31 degrees North
latitude and 33.6 degrees West longitude) some 20 minutes after
liftoff.

The first burn of the Saturn V third stage (S-IVB) occurs
immediately after S-II1 stage separation. It will last long enough
(145 seconds) to insert the space vehicle into a circular Earth park-
ing orbit beginning at about 4,818 nm downrange. Velocity at Earth
orbital insertion will be 25,567 fps at 11 minutes 50 seconds ground
elapsed time (GET). Inclination will be 32.6 degrees.

—-more-



LAUNCH WINDOW SUMMARY

LAUNCH DATE 16 i8 21
LAUNCH WINDOW. E.D.T. 9:32-13:54 9:38-14:02 10:09-14:39
JULY SITE/PROFILE 2/FR 3/FR 5/HYB
16-21 SUN ELEVATION ANGLE 9.9-12.6 8.3-11.0 6.3-9.0
MISSION TIME, DAYS:HOURS 8:3 8:5 8:8
SPS RESERVES, FPS 1700 1550 1750
LAUNCH DATE 14 16 20
LAUNCH WINDOW, E.D.T. 7:51-12:15 8:04-12:31 10:05-14:47
AUGUST  SITE/PROFILE 2/HYB 3/HYB 5/HYB
14-20 SUN ELEVATION ANGLE 6.2-8.9 6.2-8.9 9.0-12.0
MISSION TIME, DAYS:HOURS 8:5 8:7 8:8
SPS RESERVES, FPS 1600 1750 1300
LAUNCH DATE 13 15 18
LAUNCH WINDOW, E.D.T. 6:17-10:45 7:04-11:39 11:31-16:14
SEP SITE/PROFILE 2/HYB 3/HYB 5/HYB
13-18 SUN ELEVATION ANGLE 6.8-9.6 6.3-9.2 6.8-9.7
MISSION TIME, DAYS:HOURS 8:7 8:8 $:6
SPS RESERVES, FPS 1600 1500 1050

_La_
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MISSION DURATIONS
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HYBRID LUNAR PROFILE
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The crew will have a backup to launcn vehicle guidance during
powered flight. If the Saturn instrument unit inertial platform
fails, the crew can switch guldance to the command module systems
for first-stage powered flignt automatic control. Second and third
stage backup guidance is through manual takecover in whicn crew hand
controller inputs are fed through the command module computer to the
Saturn instrument unit.

Earth Parking Orbit (EPO)

Apollo 11 will remain in Zarth gparking orbit for one-and-onc-
nalf revolutionz after insertion and will hold a local horizontal
attitude during the centire period. The crew will perform spacecraft
systems checks in preparation for the translunar injection (TLI)
burn. The final "go" for the TLI burn will be given to the crew
through the Carnarvon, Australia, Manned Space Flight Network
station.

Translunar Injection (TLI)

Midway through the second revolution in Earth parking orbit,
the S-IVB third-stage engine will restart at 2:U44:15 GET over the
mid-Pacific just south of the equator to inject Apollo 11 toward
the Moon. ‘The velocity will increase from 25,567 fps to 35,533 fps
at TLI cutoff--a velocity increase of 9971 fps. The TLI burn is
targeted for about 6 fps overspeed to compensate for the later SPS
evasive maneuver after LM extraction. TLI will place Apollo 1l on
a frec-return circumlunar trajectory from which midcourse corrections
if necessary could be made with the Sl RCS thrusters. Entry from a
free-return trajectory would be at 10:37 a.m. EDT July 22 at 14.9
degrees south latitude by 174.9 east longitude after a flight time
of 145 hrs 04 min.

Transposition, Docking and Ejection (TD&E)

At about three hours after liftoff and 25 minutes after the
TLI burn, the Apollo 1l crew will scparate the command/service
module from the spacecraft lunar module adapter (SLA), thrust out
away from the S-IVB, turn around and move back in for docking with
the lunar module. Docking should take place at about three hours
and 21 minutes GET, and after the crew confirms all docking latches
solidly engaged, they will connect the CSii-to-LiM umbilicals and
pressurize the LM with the command module surge tank. At about 4:09
GET, the spacecraft will be cjected from the spacecraft LM adapter
by spring devices at the four LI landing gear "knee" attach points.
The ejection springs will impart about one fps velocity to the
spacecraft. A 19.7 fps service propulsion system (SPS) evasive
maneuver in plane at 1:39 GET will scparate the spacecraft to a safe
distance for the S-IVB "slingshot" maneuver in which residual launch
venicle 1liquid propellants will be dumped through the J-2 engine bell
to propell the stage into a trajectory passing behind the dMoon's
trailing edge and on into solar orbit.

=morc-
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VEHICLE EARTH PARKING ORBIT CONFIGURATION

(SATURN V THIRD STAGE AND INSTRUMENT UNIT, APOLLO SPACECRAFT)
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Translunar Coast

Up to four midcourse correction burns are planned during the
translunar coast phase, depending upon the accuracy of the trajectory
resulting from the TLI maneuver. If required, the midcourse
correction burns are planned at TLI +9 hours, TLI +24 hours, lunar
orbit insertion (LOI) -22 hours and LOI -5 hours.

During coast periods between midcourse corrections, the
spacecraft will be in the passive thermal control (PTC) or "barbecue"
mode in which the spacecraft will rotate slowly about one axis to
stabilize spacecraft thermal response to the continuous solar
exposure.

Lunar Orbit Insertion (LOI)

The first of two lunar orbit insertion burns will be made at
75:54:28 GET at an altitude of about 80 nm above the Moon. LOI-1
will have a nominal retrograde velocity change of 2,924 fps and will
insert Apollo 11 into a 60x170-nm elliptical lunar orbit. LOI-2
two orbits later at 80:09:30 GET will adjust the orbit to a 54x65-nm
orbit, which because of perturbations of the lunar gravitational
potential, will become circular at 60 nm at the time of rendezvous
with the LM. The burn will be 157.8 fps retrograde. Both LOI man-
euvers will be with the SPS engine near pericynthion when the space-
craft is behind the Moon and out of contact with MSFN stations.
After LOI-2 (circularization), the lunar module pilot will enter
the lunar module for a brief checkout and return to the command
module.

Lunar Module Descent., Lunar Landing

The lunar module will be manned and checked out for undock-
ing and subsequent landing on the lunar surface at Apollo site 2.
Undocking will take place at 100:09:50 GET prior to the MSFN
acquisition of signal. A readially downward service module RCS
burn of 2.5 fps will place the CSM on an equiperiod orbit with
a maximum separation of 2.2 nm one half revolution after the
separation maneuver. At this point, on lunar farside, the descent
orbit insertion burn (DOI) will be made with the lunar module
descent engine firing retrograde 74.2 fps at 101:38:48 GET. The
burn will start at 10 per cent throttle for 15 seconds and the
remainder at 40 per cent throttle.

The DOI maneuver lowers LM pericynthion to 50,000 feet at
a point about 14 degrees uprange of landing site 2.

-more-
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A three-phase powered descent initiation (PDI) maneuver
begins at pericynthion at 102:53:13 GET using the LM descent engine
to brake the vehicle out of the descent transfer orbit. The guid-
ance-controlled PDI maneuver starts about 260 nm prior to touchdown,
and is in retrograde attitude to reduce velocity to essentially zero
at the time vertical descent begins. Spacecraft attitudes range from
windows down at the start of PDI, to windows up as the spacecraft
reaches 45,000 feet above the lunar surface and LM landing radar
data can be integrated by the LM guidance computer. The braking
phase ends at about 7,000 feet above the surface and the spacecraft
is rotated to an upright windows-forward attitude. The start of the
approach phase is called high gate, and the start of the landing
phase at 500 feet is called low gate,

Both the approach phase and landing phase allow pilot take-
over from guidance control as well as visual evaluation of the land-
ing site. The final vertical descent to touchdown begins at about
150 feet when all forward velocity is nulled out. Vertical descent
rate will be three fps. Touchdown will take place at 102:47:11 GET.

-more-
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V)

CSM ORBIT
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DESIGN CRITERIA
® BRAKING PHASE (PDI TO HI-GATE) - EFFICIENT REDUCTION OF ORBITAL VELOCITY

® FINAL APPROACH PHASE (HI-GATE TO LO-GATE) - CREW VISIBILITY (SAFETY OF
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® PROBE CONTACTS LUNAR SURFACE
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Lunar Surface Extravehicular Activity (EVA)

Armstrong and Aldrin will spend about 22 hours on the
lunar surface after lunar module touchdown at 102:47:11
GET. Following extensive checkout of LM systems and prepara-
tions for contingency ascent staging, the LM crew will eat
and rest before depressurizing the LM for lunar surface
EVA. Both crewmen will don portable life support system
(PLSS) backpacks with oxygen purge system units (OPS) attach-
ed.

LM depressurization is scheduled for 112:30 GET with the
commander being the first to egress the LM and step onto the
lunar surface. His movements will be recorded on still and
motion picture film by the lunar module pilot and by TV de-
ployed by the commander prior to descending the ladder. The
LM pilot will leave the LM about 25 minutes after the com-
mander and both crewmen Will collect samples of lunar material
and deploy the Early Apollo Scientific Experiments Package
(EASEP) and the solar wind composition (SWC) experiment.

The commander, shortly after setting foot on the lunar
surface, will collect a contingency sample of surface mater-
ial and place it in his suit pocket. Later both crewmen will
collect as much as 130 pounds of loose materials and core
samples which will be stowed in air-tight sample return con-
tainers for return to Earth.

Prior to sealing the SRC, the SWC experiment, which
measures the elemental and isotopic constituents of the noble
(inert) gases in the solar wind, is rolled up and placed in
the container for return to Earth for analysis. Principal ex-
perimenter is Dr. Johannes Geiss, University of Bern, Switzerland.

The crew will photograph the landing site terrain
and inspect the LM during the EVA. They can range out to
about 100 feet from the LM.

After both crewmen have ingressed the LM and have con-
nected to the cabin suit circuit, they will doff the PLSS
backpacks and Jjettison them along with other gear no longer
needed, through the LM front hatch onto the lunar surface.

The LM cabin will be repressurized about 2 hrs. 40 min.
after EVA initiation to permit transfer by the crew to the
LM l1life support systems. The LM will then be depressurized
to jettison unnecessary equipment to the lunar surface and
be repressurized. The crew will have a meal and rest period
before preparing for ascent into lunar orbit and rendezvousing
with the CSM.

-more-
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Lunar Sample Collection

Equipment for collecting and stowing lunar surface samples
is housed in the modularized equipment stowage assembly (MESA)
on the LM descent stage. The commander will unstow the equip-
ment after adjusting to the lunar surface environment.

Items stowed in the MESA are as follows:
¥ Black and white TV camera.

¥ Large scoop for collecting bulk and documented samples
of loose lunar surface material.

¥ Extension handle that fits the large scoop, core tubes
and hammer.

¥ Tongs for collecting samples of rock and for picking up
dropped tools.

¥ Gnomon for vertical reference, color and dimension scale
for lunar surface photography.

¥ Hammer for driving core tubes, chipping rock and for
trenching (with extension handle attached).

¥ 35mm stereo camera.

¥ Two sample return containers (SRC) for returning up to
130 pounds of bulk and documented lunar samples. Items such as
large and small sample bags, core tubes, gas analysis and lunar
environment sample containers are stowed in the SRCs. Both
containers are sealed after samples have been collected, docu-
mented and stowed, and the crew will hoist them into the ascent
stage by means of an equipment conveyor for transfer into the
command module and subsequent return to Earth for analysis in
the Lunar Receiving Laboratory.

Additionally, a contingency lunar sample return container
is stowed in the LM cabin for use by the commander during the
early phases of his EVA. The device is a bag attached to an
extending handle in which the commander will scoop up about one
liter of lunar material. He then will jettison the handle and
stow the contingency sample in his pressure suit pocket.
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LM Ascent, Lunar Orbit Rendezvous

Following the 22-hour lunar stay time during which the
commander and lunar module pilot will deploy the Early Apollo
Scientific Experiments Package (EASEP), the Solar Wind Composition
(Swc) experiment, and gather lunar soil samples, the LM ascent
stage will 1ift off the lunar surface to begin the rendezvous sequence
with the orbiting CSM. 1Ignition of the LM ascent engine will be at
124:23:21 for a 7 min 14 sec burn with a total velocity of 6,055 fps.
Powered ascent is in two phases: vertical ascent for terrain clear-
ance and the orbital insertion phase. Pitchover along the desired
launch azimuth begins as the vertical ascent rate reached 50 fps
about 10 seconds after 1liftoff at about 250 feet in altitude.
Insertion into a 9 x U45-nm lunar orbit will take place about 166
nm west of the landing site.

Following LM insertion into lunar orbit, the LM crew will
compute onboard the four major maneuvers for rendezvous with the
CSM which is about 255 nm ahead of the LM at this point. All
maneuvers in the sequence will be made with the LM RCS thrusters.
The premission rendezvous sequence maneuvers, times and velocities
which likely will differ slightly in real time, are as follows:

-more-
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Concentric sequence initiate (CSI): At first LM apolune after
insertion 125:21:20 GET, 49 fps posigrade, following some 20 minutes
of LM rendezvous radar tracking and CSM sextant/VHF ranging navi-
gation. CSI will be targeted to place the LM in an orbit 15 nm
below the CSM at the time of the later constant delta height (CDH)
maneuver. The CSI burn may also initiate corrections for any out-of-
plane dispersions resulting from insertion azimuth errors. Resulting
LM orbit after CSI will be 45.5 x U44.2 nm and will have a catchup
rate to the CSM of .072 degrees per minute.

Another plane correction is possible about 29 minutes after CSI
at the nodal crossing of the CSM and LM orbits to place both vehicles
at a common node at the time of the CDH maneuver at 126:19:40.GET.

Terminal phase initiate (TPI): This maneuver occurs at 126:58:26
and adds 24.6 fps along the line of sight toward the CSM when the
elevation angle to the CSM reaches 26.6 degrees. The LM orbit becomes
61.2 x 43.2 nm and the catchup rate to the CSM decreases to .032
degrees per second, or a closing rate of 131 fps.

Two midcourse correction maneuvers will be made if needed,
followed by four braking maneuvers at: 127:39:43 GET, 11.5 fps;
127:40:56, 9.8 fps; 127:42:35 GET, 4.8 fps; and at 12T7:43:54 GET,
4.7 fps. Docking nominally will take place at 128 hrs GET to end
three and one-half hours of the rendezvous sequence.

Transearth Injection (TEI)

The LM ascent stage will be jettisoned about four hours after
hard docking and the CSM will make a 1 fps retrograde separation
maneuver.

The nominal transearth injection burn will be at 135:24 GET
following 59.5 hours in lunar orbit. TEI will take place on the
lunar farside and will be a 3,293 fps posigrade SPS burn of 2 min
29 sec duration and will produce an entry velocity of 36,194 fps
after a 59.6 hr transearth flight time.

An optional TEI plan for five revolutions later would allow
a crew rest period before making the maneuver. TEI ignition under
the optional plan would take place at 145:23:45 GET with a 3,698 fps
posigrade SPS burn producing an entry velocity of 36,296 fps and a
transearth flight time of 51.8 hrs.

-more-
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Transearth coast

Three corridor-control transearth midcourse correction
burns will be made if needed: MCC-5 at TEI +15 hrs, MCC-6 at
entry interface (EI=400,000 feet) -15 hrs and MCC-7 at EI -3 hrs.

Entrxz Landing

Apollo 11 will encounter the Earth's atmosphere (400,000 feet)
at 195:05:04 GET at a velocity of 36,194 fps and will land some
1,285 nm downrange from the entry-interface point using the space-
craft's lifting characteristics to reach the landing point. Touch-
down will be at 195:19:05 at 10.6 degrees north latitude by 172.4
west longitude.

-more-



EARTH ENTRY

@ ENTRY RANGE CAPABILITY - 1200 TO 2500 N. MI.
® NOMINAL ENTRY RANGE -1285 N. MI.

® SHORT RANGE SELECTED FOR NOMINAL MISSION BECAUSE:

® RANGE FROM ENTRY TO LANDING CAN BE SAME FOR
PRIMARY AND BACKUP CONTROL MODES

= aJ0u-

® PRIMARY MODE EASIER TO MONITOR WITH SHORT RANGE

® WEATHER AVOIDANCE, WITHIN ONE DAY PRIOR TO ENTRY, IS
ACHIEVED USING ENTRY RANGING CAPABILITY TO 2500 N. MI.

@® UP TO ONE DAY PRIOR TO ENTRY USE PROPULSION SYSTEM
TO CHANGE LANDING POINT
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RECOVERY OPERATIONS, QUARANTINE

The prime recovery line for Apollo 11 is the mld-Pacific along
the 175th west meridian of longitude above 15 degrees north latitude,
and jogging to 165 degrees west longitude below the equator. The
aircraft carrier USS Hornet, Apollo 11 prime recovery ship, will be
stationed near the end-of-mission aiming point prior to entry.

Splashdown for a full-duration lunar landing mission launched
on time July 16 will be at 10.6 degrees north by 172.5 degrees west
at a ground elapsed time of 195 hrs 15 min.

The latitude of splashdown depends upon the time of the trans-
earth injection burn and the declination of the Moon at the time of
the burn. A spacecraft returning from a lunar mission will enter the
Earth's atmosphere and splash down at a point on the Earth's farside
directly opposite the Moon. This point, called the antipode, is a
projection of a line from the center of the Moon through the center
of the Earth to the surface opposite the Moon. The mid-Pacific
recovery line rotates through the antipode once each 24 hours, and
the transearth injection burn will be targeted for splashdown along
the primary recovery line.

Other planned recovery lines for lunar missions are the East
Pacific line extending roughly parallel to the coastlines of North
and South America; the Atlantic Ocean line running along the 30th
west meridian in the northern hemisphere and along the 25th west
meridian in the southern hemisphere, and the Indian Ocean along the
65th east meridian.

Secondary landing areas for a possible Earth orbital alternate
mission are in three zones—---one in the Pacific and two in the
Atlantic.

Launch abort landing areas extend downrange 3,200 nautlcal
miles from Kennedy Space Center, fanwise 50 nm above and below
the 1limits of the variable launch azimuth (72-106 dcgrees). Ships
on station in the launch abort area will be the destroyer USS New,
the insertion tracking ship USNS Vanguard and the minesweeper-
countermeasures ship USS Ozark.

In addition to the primary recovery ship iocated on the mid-
Pacific recovery line and surface vessels on the Atlantic Ocean
recovery line and in the launch abort area, 13 HC-130 aircraft
will be on standby at seven staging bases around the Eartnh: Guam;
Hawaii; Bermuda; Lajes, Azores; Ascension Island; Mauritius and
the Panama Canal Zone.
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Apollo 11 recovery operatlions will be directed from the
Recovery Operations Control Room in the Mission Control Center and
will be supported by the Atlantic Recovery Control Center, Norfolk,
Va., and the Pacific Recovery Control Center, Kunia, Hawaill.

After splashdown, the Apollo 11 crew will don blological isola-
tion garments passed to them through the spacecraft hatch by a
recovery swimmer. The crew will be carried by helicopter to the
Hornet where they will enter a Moblle Quarantine Facility (MQF)
about 90 minutes after landing. The MQ