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APOLLO 9 CARRIES LUNAR MODULE

Apollo 9, scheduled for launch at 11 a.m, EST, Feb, 28,
from the National Aeronautics and Space Administrationts
Kennedy Space Center Launch Complex 39A, is the first manned
flight of the Apollo spacecraft lunar module (LM),

The Earth-orbltal mission wlll include extensive perfor-
mance tegts of the lunar module, a rendezvous of the lunar
module with the command and service modules, and two hours

of extravehlcular activity by the lunar modulé pilot.

To the maximum extent possible, the rendezvous in Earth
orbit will resemble the type of rendezvous that will take place
in lunar orbit following a lunar landing. Rendezvous and dock-
ing of the lunar module wlth the command and service modules,
extensive testing of the lunar module engines and other systems,

and extravehicular activity are among the misslon!s objectives.

~More -~ 2/18/69
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Apollo 9 crewmen are Spacecraft Commander James A,
‘Mcnivitt, Command Module Pllot David R. Scott and Lunar Module
P1lot Russell Schweickart. The mission will be the second
sbace flight for McDivitt (Gemini 4) and Scott (Gemini 8),
and the first for Schwelckart,

Backup crew 18 comprised of Spacecraft Commander Charles
Conrad, Jr., Command Module Pilot Richard F. Gordon and Lunar

Module Pilot Alan L. Bean._

Mission events have been arranged in a work-day basis in
what 1s perhaps the most ambltious NASA manned space mission
to date., The first flve days are packed with lunar module
engine tests and systems checkouts, burns of the service
module'!s 20,500-pound-thrust engine while the command/service
moduie and lunar module are docked, the lunar_module rilot's
hand-over-hand transfer in space from the lunar module to the
command module and back again, and rendezvous, The remalnder
of the 10-day, cpen-ended mission will be at a more leisﬁreiy

Pace,

~-More-
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The flrst day's mission activitlies revolve around dock-
ing the command module to the lunar module still attached to
the Saturn V launch vehicle S-IVB third stage. When docking
is complete and the tunnel Joint between the two spacecraft
is rigld, the entire Apollo spacecraft wlll be spring-ejected
from the S-IVB. Maneuvering more than 2,000 feet away from
the S~IVB, the Apollo 9 crew will observe the first of two
restarts of the S-IVB's J-2 englne -~ the second of which
will boost the stage into an Earth-escape trajectory and into

solar orbit,

Other first-day mlssion activities include a docked
gservice propulsion engine burn to improve orbital lifetime
and to test the command/service module (CSM) digital auto-

pilot (DAD) during service propulsion system (SPS) burns,

The digital autopllot wlll undergo additional stability
tests during the second work day when the SPS englne is ignited
three more times. Also, the three docked burns reduce CSM
"welght to enhance possible contingency rescue of the lunar
module during rendezvous uslng the service module reaction

control thrusters,.

A thorough checkout of lunar module systems takes up most
of the third work day when the spacecraft commander and lunar
module pilot transfer through the dockling tunnel to the

M and power it up.
~more -~
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Among LM tests will be an out-of-plane docked burn of
the descent stage englne under control of the LM digital
autopilot, with the last portion of the burn manually

throttled by the spacecraft commander.

After LM power-down and crew transfer back to the command
module, the fifth docked service propulsion engine burn will
¢ircularize the orbit at 133 nautical miles as a base orbilt

for the IM active rendezvous two days later.

The fourth mission work day consists of further lunar
module checks and extravehlcular activity. The spacecraft
commander and lunar module pilot again crawl through the tunnel
to power the LM and prepare the LM pilot's extravehlcular mo-
bility unit (EMU -- EVA suit with life support backpack) for

his two-hour stay outside the spacecraft.

Both spacecraft will be depressurized for the EVA and the
IM pllot will elimb out through the LM front hatch onto.the
"porch", From there, he will transfer hand-over-hand along
handrails to the open command module side hatch and partly

enter the cabin to demonstrate a contingency transfer capability.

~more-
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The LM pillot will retrieve thermal samples on the space-
craft exterior and, returning to "golden slipper' foot re-
straints on the LM porch, will photograph both spacecraft from
various angles and test the lunar surface television camera
for about 10 minutes durlng a pass over the Unlted States.
This 1s a new model camera that has not been used 1n previous

misaions.

Both aspacecraft wlill be closed and repressurized after
the LM pllot gets Into the LM, the LM wlll be powered down,

and both crewmen wlll return to the command module,

The commander and LM pllect return to the LM the following
day and begin preparations for undocklng and a sequence slmai-~

lating the checkout for a lunar landing descent,

A small thrust with the CSM reactlon control system
thrusters after separation from the LM places the CSM 1n an
orbit for a small-scale rendezvous, "minl-football", in which
the maximum distance between the two spacecraft is about three
nautical miles. The LM rendezvous radar is locked on to the

CSM transponder for an initlal test during this perilod.

One-half revolution after separation, ﬁhe IM descent
engine 1s ignited to place the LM in an orbit ranging 11.8
nautical miles above and below the CSM orbit, and after 1i
revolutions it 1s fired a second time, to place the LM in an

orbit 1l nautical miles above the CSM,

-more-
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The LM descent stage wlll be Jettisoned and the IM
ascent stage reaction control thrusters will next be fired to
lower IM perlgee to 10 miles below the CSM orbit and set up
conditions for clrcularization, Maximum LM-to-CSM range will

be 95 nautical miles durlng thils sequence.

Circularization of the ascent stage orblt 10 nautileal
miles below the CSM and closling range willl be the first duty

in the mission for the 3,500-pound thrust ascent engine.

As the ascent stage approaches to some 20 nautlcal milles
behind and 10 nautlical mlles below the CSM, the commander will
thrust along the line of sight toward the CSM with the ascent
stage RCS thrusters, making necessary mldcourse corrections

and braking maneuvers until the rendezvous is complete.

wWhen the two vehlecles dock, the ascent stage crew will
prepare the ascent stage for a ground-commanded ascent engine
burn to propellant depletlon and transfer back into the command
module., After the final undocking, the CSM will maneuver to
a safe distance to observe the ascent englne depletion burn
whlch will place the LM ascent stage 1n an orbit with an

estimated apogee of 3,200 nautlcal miles,

The sixth mission day 1s at a more lelisurely pace, wlth
the major event belng a burn of the service propulsion system
to lower perlgee to 95 nautical miles for Improved RCS thruster
deorbit capabllity.

-more -
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The seventh SPS burn is scheduled for the eighth day to
extend orbital lifetime and enhance RCS deorbit capablility by

raising apogee to 210 nautical milles,

The major activlitles planned during the sixth through
tenth mlission work days include landmark tracking exerclses,
spacecraft systems exercises, and a multispectral terraln

photography experiment for Earth resources studies,

The eleventh work period begins with stowage of onboard
equipment and preparations for the SPS deorbit burn 700 miles
southeast of Hawall near the end of the 150th fevolution.
Splashdown for a 10-day mission will be at 9:46 a.,m. EST
(238:46:30 GET) in the West Atlantic some 250 miles ESE of
Bermuda and 1,290 miles east of Cape Kennedy (30,1 degrees
north latitude by 59.9 degrees west longitude). |

The Apollo 9 crew and spacecraft will be picked up by
the landing platform-~helicopter (LPH) USS Guadalcanal. The
crew will be airlifted by helicopter the following morning
to Norfolk, Va., and thence to the Manned Spacecraft Center,
Houston, The spacecraft will be taken off the Guadalcanal at
Norfolk, deactivated, and flown to the North American Rockwell

Space Division plant in Downey, Calif., for postflight analysls.,

~more-
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The Saturn V launch vehicle with the Apollo sbacecraft
on top stands 363 feet tall., The five first stage engines
of Saturn V develop a combined thrust of 7,720,174 pounds
at first motion., Thrust lncreases wlith altitude until the
total is 9,169,560 pounds an instant before center engine
cutoff, scheduled for 2 minutes 14 seconds after liftoff,

At that point, the vehicle is expected to be at an altitude
of about 26 nm (30 sm, 45 km) and have a veloclity of about
5,414 f/sec (1,650 m/sec, 3,205 knots, 3,691 mph), At first

stage 1gnition, the space vehilcle will weigh 6,486,915 pounds.

Apollo/Saturn V vehlcles were launched Nov. 9, 1967,
April 4, 1968, and Dec. 21, 1968, on Apollo missions. The
last vehlcle carried the Apollo 8 crew, the first two were

unmanned,

The Apollo G Saturn V launch vehicle 1s different from
the previous Saturn V's in the followlng aspects:

Dry weight of the first stage has been reduced from
304,000 to 295,600 pounds.

The first stage fueled weight at ignition has been in-
creased from 4,800,000 to 4,946,337 pounds,

Instrumentatlion measurements in the first stage have been

reduced from 891 to 648,

~-More -
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The camera instrumentation electrical power system was
not installed on the first stage, and the stage carries

neither a film nor televislon camera system,

The second stage will be somewhat lighter and slightly
more powerful than previous S-II‘'s. Maximum vacuum thrust
for J-2 engines was Increased from 225,000 to 230,000 pcounds
each, This changed second stage total thrust from 1,125,000
to 1,150,000 pounds, The maximum S-11 thrust on this flight
is expected to be 1,154,254 pounds.

The approximate dry weight of the S-II has been reduced
from 88,000 to 84,600 pounds., The lnterstage welght was re-
duced from 11,800 to 11,664 pounds. Welght of the stage fueled

has been increased from 1,035,000 to 1,069,114 pounds.

The S8-IT instrumentation system was changed from research
and development to operational, and instrumentatlon measure-

ments were reduced from 1,226 to 927.

Major differences between the S-IVB used on Apollo 8 and

the one for Apollo 9 include:

Dry stage welght decreased from 26,421 to 25,300 pounds.
This does not include the 8,08l-pound interstage section,
Fueled welght of the stage has been decreased from 263,204 to

259,337 pounds.

-more-
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Stage measurements evolved from research and development
to operational status, and instrumentation measurements were

reduced from 342 to 280,

In the instrument unlt, the rate gyro timer, thermal
probe, a measuring dilstributor, tape recorder, two radio fre-
quency assemblles, a source follower, a battery and slx measur-

1ng racks have been deleted. Instrumentation measurements were

reduced from 339 to 221.

During thé Apollo 9 mission, communications between the
spacecraft and the Mission Control Center, the spacecraft will
be referred to as "Apollo 9" and the Mission Control Center as
"Houston", This 1s the procedure followed in past manned

Apollo missions,

However, during the periods when the lunar module 1s manned,

elther docked or undocked, a modified call system wlll be used.

Command Module Pilot David Scott in the command module
will be identified as "Gumdrop" and Spacecraft Commander James

MeDivitt and Imnar Module Pllot Russell Schweickart will use

the call sign "Spider."

-more-




Spider, of course 1is derived from the bug~like con-
figuration of the lunar module, Gumdrop 1s derived from the
appearance of the command and servlice modules when they are
transported on Earth. During shipment they were wrapped 1n

blue wrappings giving the appearance of a wrapped gumdrop.

(END OF GENERAL RELEASE; BACKGROUND INFORMATION FOLLOWS)

-Mmore-
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APOLLC 9 COUNTDOWN

The clock for the Apollo 9 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 1s preceded by a pre-count operation
that begins some 54 days before launch. During this period
the tasks include mechanlical buildup of both the command/
service module and IM, fuel cell actlvation and servicing and
loading of the super critical helium aboard the IM descent
stage. A 5% hour built-in-hold 1is scheduled between the end
of the pre-count and start of the final countdown.

Following are some of the highlights of the filnal count:

T-28 hrs.

T"‘"ET hI"S -

T-24 hrs. 30 mins.

T"'Eo hr"S -

T-16 hI‘S L)

T-11 hrs. 30 mlns.

T-10 hrs. 30 mins.

T-9 hrs. counting

T-8 hrs. 15 mins.

--0fficial countdown starts

-=Install launch vehlcle flight
batteries (to 23 hrs.)

--IM stowage and cabin closeout
(to 15 hrs.)

--Launch vehlcle systems checks
(to 18:30 hrsg.)

~-Top off IM super critical helium
(to 17 hrs.)

--Launch vehicle range safety checks
(to 15 hrs.)}

~-Ingtall launch vehlcle destruct
devices

--Command/service module pre-ingress
cperatilons

--Start moblle service structure
move to park slte

--Start six hour bullt-in-hold

--Clear blast area for propellant
loading

--Launch vehicle propellant loading,
three stages (liquid oxygen in
first stage; liquld oxygen and
liguid hydrogen in second, third
stages).

Continues thru T-3:30 hrs.

-more-~




T-3 hrs. 10 mins.

T-2 hrs, 40 mins.

T-1 hr. 55 mins.

P-1 hr. 50 mins.
T-1 hr. 46 mins.

P-43 mins.

T-42 mins.
T-ho_mins.

T-30 mins.

T-20 mins.

T-15 mins.

T-6 mins.

T-S mins. 30 sec.
T-5 mins.

T-3 mins. 10 sec.
T-50 sec.

7-8.9 sec.
T-2 sec,

T-0

_ ~-Spécecraft clogseout crew on

station
--Start fiight crew ingress

-~-Mission Control Center-Houston/
spacecraft command checks

-=Abort advisory system checks

--Space vehlicle Emergency Detectlon
System (EDS) test

--Retrack Apollo access arm to stand-
by position (12 degrees)

--=Arm iaunch escape system

--Final launch vehicle range safety
checks

--Launch vehicle power transfer
test ' '

--IM switch over to internal power
--Spacecraft to internal poﬁer
--Space vehicle final status checks
--Arm destruct system

--Apollo access arm fully retracted

--Initiate firing command (automatic
sequencer)

--Launch vehicle transfer to internal
power

--Ignition sequence start
-=-All engines running

-=Liftoff

#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,

~[(OreS -
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_SEQUENCE_OF EVENTS

NOMINAL MISSION

Time from Liftoff  Date Time Event
(Hr:Min:Sec) (EST)
00:00:00 Feb, 28 11:00 AM First Motion
00:00:12 T11t Initiation
00:01:21 Maximam Dynamic Pressure
00:02:14 S-IC Center Engine Cutoff
00:02:39 11:02:39 AM S-IC Outboard Engine Cutoff
00:02:40 S-IC/S-II Separation
00:02: 42 11:02:42 AM S-I1 Ignition
00:03:10 S3-1I1 Aft Interstage
Separation
00:03:15 11:03:15 AM Launéh Escape Tower Jettison
00:03:21 Initiate IGM
00:08:53 11:08:53 AM  S-IT Cutoff
00:08:54 S-I1/$~-IVB Separation
00:08:57 11:08:57 AM  S-IVB Ignition
_00:10:49 11:10:49 AM  S-IVB First Cutoff
00:10:59 11:10:59 AM Insertion into Earth
Parking Orblt
02:34:00 1:34 PM 5-IVB Enters Transposition
Attltude
02:43:00 1:43  PM  Spacecraft Separatioh
02:53:43 1:53 PM Spacecréft Docking
04:08:57 3:08 PM Spacécraft Final Separation
0ﬁ:11:25 3:11 PM CSM RCS Separation Burn
-more-
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Time from Liftoff Date Time Event
Ob:45:41 3:45 PM S-IVB Reignition
OU:46:43 3:46 PM  S~IVB Second Cutoff
0l:46:53 S-IVB Insertion into
Intermedlate Orblt
06:01:40 5301 PM  SPS Burn No. 1 (Docked)
06:07:04 5:07 PM S-IVB Reignition
06:11:05 5:11 PM S-IVB Third Cutoff
06:11:15 S-IVB Insertion into
. _ Escape Orbit
06:12:36 5:12 PM Start S~IVB LOX Dump
06:23:46 5:23 PM  S-IVB LOX Dump Cutoff
06:23:56 Start S-IVB LH2 Dump
06:42:11 5:42 PM S-IVB LH2 Dump Cutoff
22:12:00 Mar, 1 9:12 AM  SPS Burn No. 2 (Docked)
25:18:30 12:18 PM  SPS Burn No. 3 (Docked)
28:28:00 3:28  PM  SPS Burn No. 4 (Docked)
40:00:00 Mar. 2 3:00 AM LM Systems Evaluation
46:29:00 (:29 PM LM TV Transmission
49:43:00 12:43 PM DockeerM Descent Engine
_ Burn
54:26:16 5:26 PM SPs Burn No. 5 (Docked)
68:00:00 Mar. 3 7:00 AM Begin Preps for EVA
73:10:00 12:10 PM EVA by LM Pilot
T75:05:00 2:05 PM EVA TV
75:20:00 2:20 PM EVA Ends
89:00:00 Mar. 4 4:00 AM Rendezvous Preps Begin




Time from Liftoff

Date

1 93:05:45
93:50:03

95:41:48
96:22:00
'97:06:28

97:59:21
98:31:41

100:26:00

121:59:00
169:47:00
238:10:&7
238:41:40
238:46:30

Mar, 4

Mar, 5
Mar. 7

. Mar, 10

-16-

Time

8:05
8:50

10:41
11:22

12:06

_12:59

1:31

3:26

12:59
1247

9:10
9: 41
9:46

-more-~

AM
AM

AM

AM

PM

PM

PM

PM
PM
PM
AM
AM
AM

Event

CSM RCS Separation Burn

IM Descent Engine Phasing

-Burn

LM Descent Engine Insertion
Burn

LM RCS Concentric Sequence
Bum

LM Ascent Engine
Circularization Burn

LM RCS Terminal Phase Burn

TerminallPhase Finalization
Dockd ng

LM APS Long Duration Burn
SPS Burn No. 6 (CSM only)
SPS Burn No. 7 _

SPS Burn No. 8 (Deorbit)
Main Parachute Deployment

Splashdown
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APOLLC 9 MISSION OBJECTIVES

The Apollo 8 lunar orbit mission in December fully
demonstrated that the Apollo command and service modules are
capable of operating at lunar distances. But a missing link
in flying an Apollo spacecraft to the Moon for a lunar land-
ing is a manned flight in the lunar module,

Apollo 9's primary objective will be to forge that mis-
sing link with a thorough checkout in Earth orbit of the lunar
module and its systems in a series of tests including maneuvers
in which the IM is the active rendezvous vehlcle -~ paralleling
an actual lunar orblt rendezvous,

Apollo 9 will be the most ambitlious manned space flight to
date, including the Apollo 8 lunar orbit mission. Many more
tests are packed into the mlssion, and most of these deal with
the yet-untried lunar module. While the lunar module has been
flown unmanned in space (Apollo 5/IM-1, Jan. 22, 1968), the
real test of a new spacecraft type comes when 1t is flown manned.
Many of the planned tests will exceed the conditlons that will
exlist in a lunar landing mission.

Although Apollo 9 will be followed by a lunar orbit mis-
sion in which the IM descends to 50,000 feet above the Moon's
surface, but does not land, there will not be any other long-
duration burns of the descent engine before the first lunar
landing -- possibly on Apollo 1l.

Top among mission priorities are rendezvous and docking of
the comnand module and the lunar module. The vehlcles will
dock twice -~ once when the IM is still attached to the 3-IVB,
and again followlng the rendezvous maneuver sequence, The dy-
namics of docking the vehicles can be likened to coupling two
freight cars in a railroad switching yard -- but using a coup-
ling mechanism bullt with the precision of a fine watch,

Next in mission priority are speclal tests of lunar module
systems, such as performance of the descent and ascent engines
in various guldance control modes and the IM environmental con-
trol and electrical power systems that can only get final check-
out in space.

The preparations aboard the IM for EVA ~-- checkout of the
IM pilot's extravehicular mobility unit and configuring the 1M
to support EVA are also of high priority. The Apollo G EVA
will be the only planned EVA 1n the Apollo program until the
first lunar landing crewmen climb down the IM Iront leg to walk
upon the lunar surface,

~nore-
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MISSION TRAJECTORY AND MANEUVER DESCRIPTION

(Note: Information presented herein is based upon
a nominal mission and is subject to change prior
mission or in real time during the mission to meet
changing conditions,)

Launch

Apollo 9 is scheduled %o be launched at 11 a.m. EST from
NASA Kennedy Space Center Launch Complex 39A on a 72-degree
azimuth and inserted into a 103 nm (119 sm, 191.3 km) circular
Earth orblt by Saturn V launch vehicle No, 504, Insertion will
take place at 10 minutes 59 seconds af'ter 1liftoff.

Transposition and Docking

Following insertion into orbit, the S~-IVB third stage
maintains an attitude level with the local horizontal while
the Apollo 9 crew conducts post-insertion CSM systems checks
and prepares for a simulated S-IVB translunar injection restart,

At 2 hours 34 minutes ground elapsed time (GET) the S-IVB
enters transposltion and docking attitude (15 degree pitch, 3%
degree yaw south); and the CSM separates from the S-IVB at 2
hours 43 minutes GET at one Ips to about 50 teet separation,
where velocity 1s nulled and the CSM pitches 180 degrees and
closes to near the lunar module docking collar for station
keeping., Docking 1s completed at about 2 hours 53 minutes GET
and the IM 1is pressurized with the command module surge tanks
and reentry bottles,.

M Ejectlion and Separation

The lunar module is ejected from the spacecran/IM adapter
by spring devices at the four IM landing gear "knee' attach
points., A three-second SM RCS burn separates the CSM/IM for
crew observatlon of the first S~IVB restart.

S-IVE Restarts

After spacecraft separation, the S-IVB resumes a local
horizontal attitude for the first J-2 engine restart at 4:45:41
GET. The CSM/IM maintains a separation of about 2,000 feet
from the S-IVB for the restart., A second S-IVB restart at
£ :07 :04 GET followed by propellant dumps place the S-IVB in an
Earth escape trajectory and into solar orbit. '

~-mnore -~




CMS/S-IVB ORBITAL OPERATIONS

NASA HQ MASY-4177
1-28-69
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TRANSPOSITION, DOCKING
AND CSM/LM EJECTION

NASA HQ MA49-4178
1-28-69
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S-IVB SOLO OPERATIONS

SECOND S-IVB BURN
(END 3RD REVOLUTION)
GET 0445

ALT 109 MI

DURATION 62 SEC.

EARTH PARKING ORBIT

INTERMED IATE ORBIT COMPLETE T, D &E (3RD REV. )

EARTH ESCAPE
TRAJECTORY

THIRD S-IVB BURN/.

GET 06:07
ALT 1318 MI.
DURATION 241 SEC.
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Service Propulsion System (SPS) Burn No, 1

A 36.8 fps (11.2 m/sec) docked SPS burn at 6:01:40 GET
enhances spacecraf't orbital lifetime and demonstrates atability
ol the CSM digital autoplilot. The new orbit is 113 x 131 nm
(130 x 151 sm, 290 x 243 km).

Docked SPS Burn No, 2

This burn at 22:12:00 GET reduces CSM weight by 7,355
pounds (3,339 kg) so that reaction control propellant usage
in a contingency IM rescue (CSM—active rendezvous) would be
lessened; provides continuous SM RCS deorblt capability; tests
CSM digital autopilot in 40 percent amplitude stroking range.
The burn 1s mostly out of plane adjusting orbltal plane east-
ward (nominally) and ralses apogee to 192 nm (221 sm, 355 km).

Docked SPS Burn No, 3

Another out-of-plane burn at 25:18:30 GET with a velocity
change of 2,548,2 fps (776.7 m/sec) further reduces CSM weight
and shifts orbit 10 degrees eastward to lmprove lighting and
tracking coverage during rendezvous. The burn will consume
18,637 pounds ({8,462 n% of propellant, Apogee 1s raised to
270 nm (310 sm, 500 km) and the burn completes the CSM digital
autopllot test series, A manual control takeover also 1is
scheduled for this. :

Docked SPS Burn No, 4

A 299,8 fps (91.4 m/sec) out-of-plane burn at 28:28:00
GET shifts the orbit one degree eastward without changing apogee
or perigee, but 11 launch were delayed more than 15 minutes, the
burn wilil be partly in-plane to tune up the orbit for optimum
lighting and tracklng during rendezvous.

IM Systems Checkout and Power-Up

The commander and lunar module pilot enter the IM through
tne docking tunnel to power-up the IM and conduct systems check-
out, and to prepare for the docked IM descent engine burn, Pre-~
mission intravehicular transfer timeliness will als¢c be evalu-
ated during this period, '

Docked IM Descent Engine Burn

The IM digital autopilot and crew manual throttling of the
descent engine will be evaluated in this 1,714.,1 fps (522.6
m/sec) descent engine burn at 49:43:00 GET. The burn will shift
the orbit eastward 6.7 degrees ({or a nominal on-time launch)
and will result in a 115 x 270 nm (132 x 310 sm, 213 x 500 km)
orbit, Af'ter the burn, the LM crew will power down the IM and
return to the command module,

-Moreg-~
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DOCKED SPS BURNS
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DOCKED DPS BURN
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Docked SPS Burn No. 5

Apollo 9's orbit is circularized to 133 nm (153 sm, 246
km} by a 50,6 fps (167.8 m/sec) SPS burn at 5$4:26:16 GET. the
133 nm circular orbit becomes the base orbit for the IM-~active
rendezvous., :

Extravehicular Activity

The commander and the IM pllot will transfer to the IM
through the docking tunnel at about 68 hours GET and power up
the spacecraft.and prepare for EVA, The IM pilot will don the
extravehicular mobility unit (EMU), check 1t out, and leave
the IM through the front hatch at 73:10:00 GET. Tethered by a
nylon rope, the IM pilot will move with the ald of handralls
o the open command module side hatch and place his lower torso
intec the cabln to demonstrate EVA IM crew rescue, He then will
return to the IM "porch" collecting thermal samples from the
spacecraft exterior enroute. The IM pilot, restrained by
"golden slippers™ on the IM porch, photographs various components
o' the two spacecraft, The commander wlill pass the IM tele-
vision camera to the IM pllot who will operate it flor about 10
minutes beginning at 75:20:00 GET durling a stateside pass. The
IM pilot will enter the IM at 75:25:00 GET through the front
hatch and the spacecraft will be repressurized. Both crewmen
will transfer to the command module after powering down the IM
systems, ' ‘

CSM RCS Separation Burn

The commander and the IM pilot transfer to the IM at about
89 hours GET and begin IM power-up and preparations for separa-
tion and IM-active rendezvous, The flrst in the serles of ren-
- dezvous maneuvers is a 5 fps (1.5 m/sec) radially downward CSM
RC3S burn at 93:0%:45 GET which places the CSM in a 131 x 132 nm
(151 x 152 sm, 243 x 245 km) equlperiod orbit for the “mini-
football" rendezvous with a maximum vehicle separation of less
than two nautical miles. During the mini-~football, the IM radar
is checked out and the IM inertial measurement unit (IMU) is
aligned, o

M Descent Engine Phasing Burn

An 85 fps (25.9 m/sec) IM descent engine burn radlally
upward at 93:50:03 GET places the IM 1n an equiperiod 119 x
14% nm (137 x 167 sm, 220 x 268 km) orblt with apogee and
perigee about 11,8 miles above and below, respectively, those
of the command module., Maximum range following this maneuver
is 48 nm and permits an early terminal phase maneuver and ren-
dezvous 1f the full rendezvous seguence for some reason 18 no-go.
The burn is the only one that is controlled by the IM abort
guldance system with the primary system acting as a backup.

-More-
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EVA SCHEDULE (MISSION DAY 4)

 ABOUT 11 HOURS (GET 68:10 TO 78:50) INCLUDING:

DON/DOFF LCG AND PGA'S (1 HR. EA.)  — 2 HRS
TUNNEL HARDWARE AND IVT OPNS — 2 1/2 HRS
EVA PREPARATIONS AND POST EVA — 3 HRS
EAT | — 1 HR

® EVA DURATION 2 HRS., 10 MIN (GET 73:10 TO 75:20) INCLUDES:

EGRESS, EVT TO CM, AND INGRESS CM  — 20 MIN.
RETRIEVE THERMAL SAMPLES AND REST — 15 MIN.
EGRESS CM, EVT TO LM, AND RETRIEVE

SAMPLES | — 15 MIN.
EVALUATE NIGHT LIGHTING — 35 MIN.

PHOTOGRAPHY, TV, AND INGRESS LM — 45 MIN.
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RENDEZVOUS MANEUVERS AND BACKUP

MANEUVER |SEPARATION | PHASING | INSERTION csl CDH TP
GET 93:05 9350 95:42 | 9622 97:06 97:59
METHOD | CSMIRCS DPS-AGS | DPS-PGNCS | LM/RCS APS-PGNCS | LM/RCS
DIRECTION |CSM-DOWN Jup POSIGRADE | RETROGRADE | RETROGRADE | POSIGRADE
DURATION | 10.9 SEC.  |25.2 SEC.  |24.8 SEC. 30.6 SEC. 3.1 SEC. 17.6 SEC.
VELOCITY | 5 FPS 8 FPS 40 FPS 38 FPS 38 FPS 22 FPS
BACKUP CSM CSM MIRROR | LM-RCS CSM MIRROR
BURNS NONE REQUIRED INSERTION - | IMAGE BURN | OR IMAGE BURN
CANCELLING | CSM MIRROR
BURN IMAGE BURN
ABORT CSMORLM | CSMORLM | TWO IMPULSE TECHNIQUE TO REDUCE RETURN { DOCKING
CAPABILITY| EXECUTE LINE{ EXECUTE TIME TO ABOUT 56 MIN. NOMINALLY
OF-SIGHT | TPI OR AT 99:17
RANGE AND | LINE-OF-
RANGE RATE | SIGHT RANGE
CONTROL RATE CON-
1 TROL

-POC-
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VERTICAL DISPLACEMENT (N.ML.)

"D'" MISSION RENDEZVOUS PROFILE
(CSM-CENTERED RELATIVE MOTION)

97:59

6ET TIMES ARE APPROXIMATE
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IM Descent Englne Insertion Burn

This burn at 95:41:48 GET of 39.9 fps (9.2 m/sec) is at
a 10-percent throttle settling and places the IM in a 142 x 144
nm (163 x 166 sm, 263 x 265 km) near circular orbit and 11 miles
above that of the (SM.

CSM Backup Maneuvers

For critical rendezvous maneuvers after the insertion
burn, the CM pilot will be prepared to make a "mirror-image"
burn of equal velocity but opposite in direction one minute
after the gcheduled IM maneuver time if for some reason the IM
cannot make the maneuver, Such a CSM burn will cause the ren-
dezvous to be completed in the same manner as 1f the IM had
maneuvered nominally,

IM RCS Concentric Sequence Burn (CSI)

A retrograde 37.8 fps (815 m/sec) RCS burn at 96:22:00 GET
lowers IM perigee to about 10 miles below that of the CSM. The
IM RCS 1ig interconnected to the ascent engine propellant tankage
for the burn, and the descent stage 18 Jettisoned prior to the
gtart of the burn.

~ The €SI burn is nominally computed onboard the IM to cause
the phase angle at constant delta height (CDH) to result (after
%DH %s performed) in proper time for terminal phase initiate
TPL). '

IM Ascent Engine Circularization Burn (CDH)

The IM ascent stage orbit 1= clrcularized by a 37.9 fps
(8.5 m/sec) retrograde burn at 97:06:28 GET at IM perigee, At
the end of the burn, the IM ascent stage is about 75 miles be~
hind the CSM and in a coelliptic orblit about 10 miles below
that of the CSM, The new LM ascent stage orblt becomes 119 X
121 nm (137 x 139, 220 x 224 km).

- LM RCS Terminal Phase Iniltialization Burnm

At 97:59:21 GET, when the IM ascent stage 1s about 20 nm
behind and 10 nm below the CSM, a IM RCS 21.9 fps (6.6 m/sec)
burn along the line of sight toward the CSM begins the final
rendezvous sequence, Midecourse corrections and braking maneuvers
complete the rendezvous anrd docking is estimated to take place
at 98:31:41, -

~more-




LM ACTIVE RENDEZVOUS
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APS BURN TO DEPLETION
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CSM SOLO SPS BURNS

NASA HO MAGY-4ib4
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IM Ascent Engine Long~Duration Burn

Followling docking and crew transfer back into the CSM,
the 1M ascent stage is Jettisoned and the CSM maneuvers out
of plane for separation. The LM ascent engine is ground com~
manded o burn to depletion at 100:26:00 GET, with LM RCS pro-
pellant augmented by the ascent tankage crossfeed. The burn
will raise LM ascent stage apogee to about 3,200 mm (3,680 sm,
55930 km), The burn is 5,655.5 fps (1,724.7 m/sec).

SPS Burn No, 6

At 121:59:00 GET, the SPS engine is ignited in a 66.1 fps

- {20.1 m/sec) retrograde burn lower perigee to 95 nm (109 sm,

176 km) to improve the spacecraft's backup capability to deorbit
wlth the RCS thrusters,

SPS Burn No, 7

Apollc 9 orbital lifetime 1s extended and RCS deorbit
capebility improved by this 173.6 fps (52.6 m/sec)posigrade
burn at 16?547:00 GET., fThe burn raises apogee to 210 nm (241
sm, 388 km). The burn also shifts apogee to the southern hemi-
sphere to allow longer free-fall time to entry after a nominal
SPS deorbhit burn,

SPS Burn No, 8

The SPS deorbit burn is scheduled for 238:10:47 GET and
1s a 252.9 fps (77 m/sec) retrograde burn beginning about 700
nm southeast of Hawaill., '

Entry

After deorbit burn cutoff, the CSM will be yawed 45 degrees
out of plane for service module separation. Entry (400,000 feet)
will begin about 15 minutes after deorbit burn, and main para-
chutes will deploy at 238:41:40 GET. Splashdown will be at 238:
46:30 GET at -30.1 degrees north latitude, 59.9 degrees west
longitude,

«“NOYE -
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Event

Insertion

CSM separation, docking
IV ejectlion

GCSM RCS meparation burn
Docked SPS burn No, 1

N

Docked SPS burn No.

Docked SPS burn No.

Lo

Docked SPS burn No. 4

1M Systems evaluation

Docked LM descent engine burn

Docked SPS burn Ne., 5

Extravehlcular activity

APOLLO O MISSTON EVENTS

Ground Elapsed Time

Veloclty Change

hrs:min: sec

00: 10: 59

02: 43: 00
Ol 0857
04:11;25

06: 01140

22:12:00

25: 18: 30

28:28:00

40: 00: 00

49:43:00

She 26116

73: 10: 00

fps {m/sec}
25,245,6(7,389.7)*

1{.3)

A (.12)

3 (.1}

36.8 (11.2)

849,6 (259)

2,548,2 (776.7)

299.8 (91.4)

1,714.1 (522,6)

550.6 (167.8}

Purpose (Resultant Orbit)

Insertion into 103 nm (191.3 km} ‘eircular
Earth parking orbit

Hard-mating of CSM and LM docking tunnel
Separates LM from S-IVB/SLA
Provides separation prior to S-IVB restart

Orpital lifetime, first test of CSM digital
autopilot (orbit: 113x128 nm)

Reduces CSM welght for LM rescue and
RCS deorblt; Second digital autopillot
stroking test (113x192 nm) '

i
Reduces CSM welght; completes teat of 19
digital autopilet stroking (il5x270 nm) 1

out~of-plane burn adjusts orbit for
launch delays; no apogee/perigee change
if on-time launch. Late launch:

apogee beftween 130 and 500 nm,

Demonstrate crew intravehicular trans-
fer to IM; power up and checkout IM

Demonstrate LM digital autopllot con-
trol, manual throttiing of descent
engine

Circularizes orbit to 133 nm for
rendezvous

IM pilot demonstrates EVA transfer fﬁom M

rn; evaluates CM hatc
2311§§t%ngaggggs on spacecraft exceridr,

evaluates EVA lighting, performs EVA
photography and TV {est
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Event

CSM RCS separation burn

I¥ descent englne phasing burn
IM descent engine in-
sertion burn

LM RCS concentric séquence'
burn

IM APS circularization burn

1L¥ RCS terminal phase burn

Perminal phase finalization,
rendezvous

IM APS long duration burn
(unmarmed)

SPS burn No. 6 (CSM alone)

s
93: 05: 45 5.0 (1.5)
93: 501 03 35 {25.9)
-95:41:48 39.9 (9.2)
96:22:00 37.8 {8.,5)
97: 06: 28 37.9 (8.5)
97:59: 21 21.9 {6.6)
| 98:31:41 28.4 (8.6)
160: 26: 00 5,658.5 {1,724.7)
121:59: 00 66,1 (20,1)

Purpose (Resultant_Orbigl__

Radlally downward burn to place CSM 1ﬁ
equi-period orbit for mini-football
rendezvous {131x132)

Demonstrates IM abort guidance system con-
trol of descent engline burm, provides "
radial geparation for LM-active rendezvous,
(1M 119x145)

Adjusts height differential. and thus phaae
angle between LM and CSM at time of CSI .
mansuver (LM 142x14&)

Retrograde burn adjuats LM perigee to s
about 1C nm below that of CSH, IM is 'g
staged before bum . t
Retrograde burn circularizes IM orbit

to about 10 nm below and 75 nm behind

and closing on the CSM {IM 119x121)

1M thrusts along line of sight toward
CSM to begin intercept trajectory
(IM 121x133) -

Station keeping, braking maneuvers to
complete rendezvous {LM/CSM 131x133);
docking should eceur at 99:18

IM ascent engine ground commanded to burn
to depletion after CSM undocks; demon-'
strates ascent engine ability for

lunar landing miasion profile (1M 131x3,200)

Lowers CSM perigee to enhance RCS de-
orbit capability {95x130)
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Event

SPS hurn No, 7 (C0SM alone)

# 8PS turn No, 8 (CSM alone)

Mgin parechutes deploy
Splashdown

Ground Elapsed Time

hre:min: sec
169:47: 00

238: 10:47
238:41:41
238:146:3C

® This figure is orbital inszartlion veloclty

Velocdlt
Tpelm/sec )

173.6 (52.6)

252.9 {77)

-

Purpose {Resultant Orbit)

Extends orbital lifetime and lessens
RCS deorbit reguirements by raleing
apogee (97x210)

Deorbits spacecraft (29x210)

- -

x 59,9 degrees West Iongltunde

Lending at 30.1 degrees North Letitude

~Ge-
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FLIGHT PLAN SUMMARY

Following is a brief summary of tasks to be accomplished
in Apollo 9 on a day-to~day schedule. Apollo 9 work days are
not on a 24-hour basis but rather on a variable mission phase
and crew activity basia, Rest periods are scheduled at irregular
intervals between mlission phases.

Launch Day (0-19 hours elapsed time):
® (SM systems checkout following insertion into 103 nm orbit -
b Preparations for transpositlion, docking and IM ejection
# (CSM separation, transposition and dockihg with lunar module
# IM pressurization to equal of CSM
#. IM ejection from spacecraft/IM adapter
* Spacecraft evasive maneuver to observe S-IVB restart

® Docked posigrade service propulsion system burn ralses apogee
to 128 nm

% Daylight star check and sextant calibration
Second day (19-40 hours GET):

% Second SPS docked burn tests digltal autopllot stability at
40 per cent of full amplitude gimbal stroke posigrade,
raises apogee to 192 nm

* Third SPS docked burn tests digiltal autopilot stabllity at
full stroke; although mostly out-of -plane, burn raises apogee
to 270 nm

- Fourth docked SPS burn, out-of~-plane; orbit remains 115x270
nm _

Third day (40-67 GET):
# Commander and IM pillot transfer to IM
® 1M systems checkout

* IM alignment optical telescope daylight star visibility
check

« 1M S-Band steerable antenna check

~More--
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M platform alignment wlth combination of known CSM
attitudes and volced data from ground
M RCS engines hot firing
Docked IM descent engine burn: out of plane, no orblt change
IM crew transfer back into command module
Fifth SPS docked burn cilrcularizes orbit to 133 nnm

Pourth day (67~87 GET):

Commander and IM pilot transfer to IM and begin preparations
for EVA' _

CSM and IM depressurized and hatches opened

IM pilot leaves through IM front hatch, mounts camera; command
module pilot mounts camera on command module open hatoh

IM pllot carries out two-hour EVA 1n tranafer to command
module and back to IM for perlod in "golden slippers"
IM porch; tests IM TV camera

IM pllot enters IM, c¢loses hatch; IM and command module

re-pressurized; IM crew returns to command module -

Fifth day ( 87-114 GET):

Commander and IM pilot transfer to IM and prepare for un-
d0ﬁk1ng

IM checkout simulating preparations for lunar landing descent

M rendezvous radar self-test

IM/CSM separation, command module pilot inspects and photo-
graphs IM landing gear

IM rendezvous radar lock-on with CSM transponder

Descent engine phasing burn places IM in 119x145 nm orbit
for rendezvous radial separation

IM desecent englne posigrade burn inserts IM into 142x144 nm
orbit for coelliptic rendezvous maneuver

IM RCY retrograde burn and staging of IM descent stage; IM
aszent stage now in 120x139 nm orbit

IM ascent engine coelliptic burn places IM in 119x121 nm
orblt; IM orbit now constant about 10 nm below CSM

~more-
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IM RCS terminal phase initiation burn along line of
sight toward CSM, followed by midcourse correction burns

Rendezvous and docking
IM crew transfer to command module

iIM jettisoned and ascent engine ground-commanded for
burn to depletion

Sixth day (114-139 GET):

Sixth SPS burn lowers CSM perigee to 95 nm
Seventh day (139-162 GET):

Landmark tracking over U,S. and South Atlantic
Eighth day (162-185 GET):

Seventh SPS burn raises apogee“to_Qlo nm
Ninth day (185-208 GET):

No major misaion activities planned
Tenth day (208-231 GET): |

No major mission activities planned
Eleventh day (231 GET to splashdown):

Entry preparations

SPS fbs retrograde deorbit burn

CM/SM separation, entry and splashdown.

-mHore=
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APOLLO 9 ALTERNATE MISSIONS

Any of the several alternate milssion plans possible for
Apollo will focus upon meeting the most lunar module test
obJectives. TNepending upon when Iin the misslon timeline a
failure occurs, and what the nature of the fallure 1s, an
alternate mission plan wlll be chosen 1n real time.

Faillures whilech would require a shift to an alternate mission
plan are cross-matched against mission timeline periods in an
alternate mission matrix from which the flight control team 1in
Mission Control Center would choose an alternate promising the
maximum in mission obJectives met,

The functional failure side of the alternate mission
matrix has 14 possible failures. They are: Farly S-IVB cutoff,
forcing an SPS contingency orbit insertion (COI) and a CSM
only alternate mission; IM cannot be ejJected from the spacecraft/
IM adapter (SLA); SPS will not fire; problem with CSM lifetime;
fallure of elither CSM coolant loop; unsafe descent stage; IM
descent propulsion engine inoperable; extravehlcular transfer
takes longer than 15 minutes; loss of IM primary guldance, nav-=
igation and control system (PGNCS); loss of IM primary coolant
loop; electrical power problem in IM descent stage; electrical
problem in IM ascent stage; LM rendezvous radar fallure; and loss
of IM abort guldance system.

Seven basic alternate mlsslions have been outlined, each
of which has several possible subalternates stemming from when
a fallure occurs and how many of the mission's objectlves have
been accompllished.

The baslc alternate missions are summarlzed as follows:

Alternate A: (No lunar module because of SPS contingency
orbit insertion or fallure of IM to eject from SLA.) Full-duration
CSM only mission with the scheduled eight SPS burns on the
nominal timeline.

Alternate B: (No SPS, lifetime problems on CSM and IM.)
Would include transposition, docking and extraction of IM; IM
systems evaluation, docked DPS burn, EVA, station keeplng with
ascent stage, long ascent englne burn, and RCS deorbit.

Alternate C: (Unsafe descent stage, EVA transfer runs
overtime.) Crew would perform EVA after separating descent stage,
the long ascent englneburn would be performed and the balance
of the milssion continue along the nominal timelilne.

~-Mmore-
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D Mission

ALTERNATE MISSIONS

ALTERNATE DESCRIPTION

A.  Contingency: LM fails or cannot be ejected from SLA.,
Perform CSM-only mission.

 B. Contingency: Curtailed CSM systems performance.
Accomplish priority objectives on accelerated time scale.

C. Contingency: DPS cannot be ignited, or fails during docked burn,
Perform EVA and fong APS burn. Accomplish CSM objectives.

D. Contingency: Loss of CSM ECS coolant loop.
Depending on time of occurrence, conduct LM evaluation execute docked DPS bum,
station keeping, and long APS burn,

..'968_

E. Contingency: Various LM subsystem failures.
Perform rendezvous as modified in real-timz2,

F. Contingency: Loss of PGNCS.
Delete docked DPS burn and long APS burn, perform EVA, and substitute CSM active
rendezvous.

G. Contingency: LM primary coolant ioop failure,
Delete docked DPS bum. Perform EVA and long APS burn,
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Alternate D: (CSM and/or IM lifetime problems, fallure
of elther CSM coolant loop.) Mission plan would be reshaped
to include transposition, docking and IM extraction, 1M systems
evaluation, docked descent engline burn, staging and long ascent
engine burn, and continuation along nominal timeline.

Alternate E: (Unsafe descent stage, descent engine
failure, IM primary coolant loop failure, electrical problems
in either IM stage, PGNCS failure, rendezvous radar fallure, or
loas of IM abort guldance system.s Four possible modified ren-
dezvous plans are in this alternate, each depending upon the
nature of the systems fallure and when 1t takes place, The modi-
fied rendezvous are: station keeplng, mlni-football rendezvous,
football rendezvous and CSM active rendezvous.

Alternate F: (Fallure of IM primary guidance, navigation
and control system.) This alternate would delete docked descent
engine burn, long ascent engine burn, but would include SPS burn
No. 5, FVA station keeplng and docking with IM ascent stage, and
a CSM-~actlve rendezvous.

Alternate G: (Fallure of IM primary coolant loop or
descent engine inoperable.) The docked descent engine burn
and the IM~active rendezvous is deleted in this alternate, but
the long ascent engine burn is done after undocking and the
mission then follows the nominal timeline.

~more-~
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ABORT MODES

The Apollo 9 mission can be aborted at any time during
the launch phase or during later phases after a successful
ingertion into Earth orbilt,

Abort modes can be summarized as follows:
Launch phase --

Mode I -~ Launch escape tower propels command module away
from launch vehicle, This mode 18 1n effect from about T-20
minutes when LES is armed until LES jettison at 3:16 GET and
command module landing point can range from the caunch Complex
39A area to 520 nm (600 sm, 964 km) downrange.

Mode II - Begins when LES 1s Jettisoned and runs until the
SP3S can be used to insert the CSM into a safe orbit (9:22 GET) or
until landing polints threaten the African coast. Mode ITI re-
quires manual separation, entry orientatlion and full-1ift entry
with landing between 400 and 3,200 nm (461-3,560 sm, T41-5,931 km)
downrange,

Mode IIT - Begins when full-lift landing poilnt reaches
3,200 nm (3,560 sm, 5,931 km) and extends through orbital in-
gertion, The CSM would separate from the launch vehicle, and if
necessary, an SPS retrograde burn would be made, and the command
module would be flown half-1ift to entry and landing at approxi-
mately 3,350 nm (3,852 am, 6,197 km) downrange.

Mode TV and Apogee Kick - Begins after the point the SPS
could be used to insert the CSM into an Earth parking orblt --
from about §:22 GET. The SPS burn into orbit would be made two
minutes after separation from the S-IVB and the mission would
continue as an Earth orbit alternate. Mode IV is preferred over
Mode IXI, A variation of Mode IV 1s the Apogee Kick in which the
SPS would be ignited at first apogee to ralse perigee for a safe
orbit,

~Mmore-
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APOLLO 9 GO/NO-GO DECISION POINTS

Like Apollo 8, Apollo 9 will be flown on a step-by-step
commit point or Go/No-Go basis in which the decision will be
made prior to each major maneuver whether to continue the
mission or to switch to one of the possible alternate missilons.
The Go/No-Go declsions will be based upon the joint opinlons
of the flight crew and the flight control teams in Misslon
Control Center,

Go/No-Go decisions will be made prior to the following
events:

1, Launch phase Go/No-Go at 9 min, 40 sec. GET for orbit
‘insertion, : _

2. S-IVB orbit coast period after S-IVB cutoff.

3. Continue mission past preferred target point 2-1 to
target point 6-4,

L, Transposition, doeking and LM extraction,

5. S-IVB orbital maneuvers,

6, Service propulsion system maneuvers.

7. Continuing the mission past target point 6-4,
8. Daily for going past the West Atlantic target polnt,
9, Crew intravehlcular transfer to LM,

10, Docked descent engine burn. |
11, Extravehicular activity,.
12, CSM/LM undocking.
13. Separatlon maneuver.
14. Phasing maneuver,
15, Insertion maneuver,
16, IM staging.

17, Final LM separation and unmanned APS burn,

-more-
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RECOVERY OPERATIONS

The primary landing point for Apollo 9 is in the West
Atlantic at 59,9 degrees West Longitude by 30,1 degrees North
Latitude for a nominal full-duration mission. Prime recovery
vessel is the hellcopter landlng platform USS Guadalcanal,

Splashdown for a nominal mission launched on time at 11 a.m,
EST, Feb, 28 will be at 9:46 a.m, EST, Mar. 10.

Other ships along the launch-phase ground track, in additlon
to the Guadalcanal, will be the Apollo instrumentation ship
Vanguard and the destroyer USS Chilton off the west coast of
Africa., Shlps on station in Pacific contingency landing areas
include one vessel in the West Pacific and two in the mid-Paclfic.

In addition to surface vessels deployed In the launch abort
area and the primary recovery vessel in the Atlantic, 16 HC-130
aircraft will be on standby at elght staging bases around the
Earth: Tachlkawa, Japan; Pago Pago, Samoa; Hawali; Bermuda;
Lajes, Azores; Ascenslon Island; Mauritius and Panama Canal Zmne,

Apollo 9 recovery operations 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.; Pacific Recovery Control Center, Kunia, Hawali;
and control centers at Ramstein, QGermany and Albrook AFB, Canal
Zone, ‘

Followling splashdown and crew and spacecraft recovery, the
Guadalcanal will steam toward Norfolk, Va. The flight crew will
be flown by helicopter to Norfolk the morning after recovery
from whence they will fly to the Manned Spacecraft Center, Houston.

The spacecraft will be taken off at Norfolk upon the
Guadalcanal's arrival and undergo deactlivation for approximately
five days. It then wlll be flown aboard a C-133B alilrcraft to
Long Beach, Calif,, and thence trucked to the North American
Rockwell Space Division plant 1in Downey, Calif,, for postflight
analysis.

-more-

































































































































































































































































































