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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (202) 962-4155
WASHINGTON,D.C. 2054  TRLS: (202) 963-6925

NEWS

Ken Atchison/Howard Allaway FOR RELEASE: THURSDAY, A.M.
{Phone 202/962-0666) July 15, 1971

RELEASE NO: 71-119

APOLLO 15 LAUNCH JULY 26

The 12-day Apollo 15 mission, scheduled for launch on
July 26 to carry out the fourth United States manned e;plora-
tion of the Moon, will:

- Double the time and extend tenfold the range of lunar
surface exploration as compared with earlier missions;

- Deploy the third in a network of automatic scientific
stations;

- Conduct a new group of experiments in lunar orbit; and

- Return to Earth a variety of lunar rock and soil samples.

Scientists expect the results will greatly increase man's
knowledge both of the Moon's history and composition and of the

evolution and dynamic interaction of the Sun-Earth system.

This is so because the dry, airless, lifeless Moon still
bears records of solar radiation and the early years of solar
system history that have been erased from Earth. Observations
of current lunar events also may increase understanding of

similar processes on Earth, such as earthquakes.
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The Apollo 15 lunar module will make its descent over
the Apennine peaks, one of the highest mountain ranges on
the Moon, to land near the rim of the canyon-like Hadley
Rille. From this Hadley-Apennine lunar base, between the
mountain range and the rille, Commander David R. Scott and
Lunar Module Pilot James B, Irwin will explore several
kilometers from the lunar module, driving an electric-powered

lunar roving vehicle for the first time on the Moon.

Scott and Irwin will leave the lunar module for three
exploration periods to emplace scientific experiments on the
lunar surface and to make detailed geologic investigations of
formations in the Apennine foothills, along the Hadley Rille

rim, and to other geologic structures.

The three previous manned landings were made by Apollo 1l
at Tranguillity Base, Apollo 12 in the Ocean of Storms and

Apollo 14 at Fra Mauro.

The Apollo 15 mission should greatly increase the
scientific return when compared to earlier exploration missions.
Extensive geological sampling and survey of the Hadley-Apennine
region of the Moon will be enhanced by use of the lunar roving
vehicle and by the improved life support systems of the lunar
module and astronaut space suit. The load-carrying capacity
of the lunar module has been increased to permit landing a

greater payload on the lunar surface.

=more-
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Additionally, significant scientific data on the Earth-
Sun-Moon system and on the Moon itself will be gathered by

a series of lunar orbital experiments carried aboard the

‘Apollo command/service modules. Most of the orbital science

tasks will be accomplished by Command Module Pilot Alfred M.

Worden, while his comrades are on the lunar surface.

Worden is a USAF major, Scott a USAF colonel and Irwin

a USAF lieutenant colonel,

During their first period of extravehicular activity (EVA)
on the lunar surface, Scott and Irwin will drive the lunar
roving wehicle to explore the Apennine front. After returning
to the LM, they will set up the Apollo Lunar Surface Experiment

Package (ALSEP) about 300 feet West of the LM.

Experiments in the Apollo 15 ALSEP are: passive seismic
experiment for continuous measurement of moonguakes and
meteorite impacts; lunar surface magnetometer for measuring
the magnetic field at the lunar surface; solar wind gpectrometer
for measuring the energy and flux of solar protons and
electrons reaching the Moon; suprathermal ion detector for
measuring density of solar wind high and low-energy ions; cold
cathode ion gauge for measuring variations in the thin lunar
atmosphere; and the heat flow experiment to measure heat

emanating from beneath the lunar surface.

~more-—
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Scott and Irwin will use for the first time a percussive
drill for drilling holes in the Moon's crust for placement of
the heat flow experiment sensors and for obtaining samples of

the lunar crust.

Additionally, two experiments independent of the ALSEP
will be set up near the LM. They are the solar wind composition
experiment for determining the isotopic makeup of noble gases
in the solar wind; and the laser ranging retro-reflector
experiment which acts as a passive target for Earth-based
lasers in measuring Earth-Moon distances over a long-term period.
The solar wind composition experiment has been flown on all
previous missions, and the laser reflector experiment was
flown on Apollos 11 and 14. The Apollec 15 reflector has three

times more reflective area than the two previous reflectors.

The second EVA will be spent in a lengthy geology traverse
in which Scott and Irwin will collect documented samples and
make geology investigations and photopanoramas at a series of

stops along the Apennine front.

The third EVA will be a geological expedition along the

Hadley Rille and northward from the LM.

At each stop in the traverses, the crew will re-aim a
high-gain antenna on the lunar roving vehicle to permit a

television picture of their activities to be beamed to Earth.

-more-
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A suitcase-size device -- called the lunar communications
relay unit -- for the first time will allow the crew to explore
beyond the lunar horizon from the LM and still remain in con-
tact with Earth. The communications unit relays two-way voice,
biomedical telemetry and television signals from the lunar
surface to Earth. Additionally, the unit permits Earth control

of the television cameras during the lunar exploration.

Experiments in the Scientific Instrument Module (SIM) bay
of the service module are: gamma-ray spectrometer and X-ray
‘fluorescence which measure lunar surface chemical composition
along the orbital ground track; alpha-particle spectrometer
which measures alpha-particles from radiocactive decay of radon
gas isotopes emitted from the lunar surface; mass spectrometer
which measures the composition and distribution of the lunar
atmosphere; and a subsatellite carrying three experiments which
is ejected into lunar orbit for relaying scientific information
to Earth on the Earth's magnetosphere and its interaction with

the Moon, the solar wind and the lunar gravity field.

The SIM bay also contains equipment for orbital photo-
graphy including a 24-inch panoramic camera, three-inch mapping
camera and a laser altimeter for accurately measuring space-

craft altitude for correlation with the mapping photos.

-more-
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Worden will perform an inflight EVA to retrieve the
exposed film. Selected flight experiments will be conducted

during transearth coast.

Scheduled for launch at 9:34 a.m. EDT, July 26, from
NASA's Kennedy Space Center, Fla., the Apollo 15 will land
on the Moon on Friday July 30. The lunar module will remain
on the surface about 67 hours. Splashdown will be at 26.1°
North latitude by 158° West longitude in the Norxrth Central

Pacific, north of Hawaii.

The prime recovery ship for Apollo 15 is the helicopter

landing platform USS Okinawa.

Apollo 15 command module call sign is "Endeavour," and
the lunar module is "Falcon." As in all earlier lunar landing
missions, the crew will plant an American Flag on the lunar
surface near the landing point. A plague with the date of
the Apollo 15 landing and signatures of the crew will be

affixed to the LM front landing gear.

Apollo 15 backup crewmen are USN Capt. Richard F. Gordon,
Jr., commander; Mr. Vance Brand, command module pilot; and

Dr. Harrison H. Schmitt, lunar module pilot.

-more-—
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IMPROVEMENT
MOBILITY

EVA
DURATION

SURFACE
DURATION

ORBITAL
SCIENCE

PAYLOAD
CAPABILITY

APOLLO 15

INCREASED OPERATIONAL CAPABILITIES

SYSTEM
® LUNAR ROVER VEHICLE

e LCRU/GCTA
® A7LB SUIT

® -7PLSS

* LM

e CM/SM

© SATURN V LAUNCH VEHICLE

CAPABILITY

INCREA SED RANGE, CREW MOBILITY,
TRAVERSE PAYLOAD CAPACITY AND
EFFICIENCY OF SURFACE OPERATIONS

IMPROVED LIFE SUP PORT SYSTEM
INCREASES TOTAL EVA DURATION
FROM 18 TO 40 MANHOURS

VEHICLE MODIFICATIONS PERMITTED
NOMINAL LUNA R SURFA CE STAY TIME
ABOUT DOUBLE. (FROM 37 TO 67 HOURS)

ADDED SIM BAY AND EXPERIMENT
CONTROLS TO PERMIT CONDUCTING
ADDITIONAL ORBITAL SCIENCE

CAPABILITY INCREASED TO
A CCOMODATE THE INCREASED

WEIGHT OF THE PRIOR ITEMS
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MISSION COMPARISON SUMMARY

LAUNCH WINDOWS

LAUNCH WINDOW DURATION
LAUNCH AZ IMUTH

EARTH PARKING ORBIT
SPACECRAFT PAYLOAD
TRANSLUNAR TRAJECTORY
LUNAR ORBIT INCLINATION
SCIENTIFIC INSTRUMENT MODULE
LUNAR DESCENT TRAJECTORY
POST LUNAR LANDING

EVA's

LUNAR SURFACE STAY TIME
SUBSATELLITE DEPLOYMENT
TRANSEARTH EVA

EARTH LAND ING

MISS10ON DURATION

APOLLO 14
1-3-3
3.5 HOURS
72 - 96 DEGREES
100 NM
102,095 POUNDS
TRANSFER MANEUVER
14 DEGREES
NO
16 DEGREES
EVA-1
2 (4:45 AND 4:30)
33.5 HOURS
NO
NO
27 DEGREES SOUTH
9 DAYS

APOLLO 15
2-2-3
2.5 HOURS
80 - 100 DEGREES
90 NM
107,500 POUNDS
NO TRANSFER MANEUVER
26 DEGREES
LUNAR ORBIT & TRANSEARTH o
25 DEGREES
SEVA AND SLEEP
3 (7-71-6)
67 HOURS
REV 74
ONE HOUR
26 DEGREES NORTH
12 DAYS, 7 HOURS
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COUNTDOWN

The Apecllo 15 launch countdown will be conducted by a
government-industry team of about 500 working in two control
centers at the Kennedy Space Center.

Overall space vehicle operations will be controlled from
Firing Room No. 1 in the Complex 39 Launch Control Center.
The spacecraft countdown will be run from an Acceptance Check-
out Equipment (ACE) room in the Manned Spacecraft Operations
Building.

More than five months of extensive checkout of the launch
vehicle and spacecraft components are completed before the
space vehicle is ready for the final countdown. The prime and
backup crews participate in many of these tests including
mission simulations, altitude runs, a flight readiness test and
a countdown demonstration test.

The space vehicle rollout -- the three and one~half-mile
trip from the Vehicle Assembly Building to the launch pad --
took place May 1l.

Apollo 15 will be the ninth Saturn V launch from Pad A
{(seven manned). Apocllo 10 was the only launch to date from
Pad B, which will be used again in 1973 for the Skylab program.

The Apollo 15 precount activities will start at T-5 days.
The early tasks include electrical connections and pyrotechnic
installation in the space vehicle. Mechanical buildup of the
spacecraft is completed, followed by servicing of the various
gases and cryogenic propellants (liquid oxygen and liquid
hydrogen) to the CSM and LM. Once this is accomplished, the
spacecraft batteries are placed on board and the fuel cells are
activated.

The final countdown begins at T-28 hours when the flight
batteries are installed in the three stages and instrument unit
of the launch wvehicle.

At the T-9 hour mark, a built-in hold of nine hours and
34 minutes is planned to meet contingencies and provide a rest
period for the launch crew. A one hour built-in hold is
scheduled at T-3 hours 30 minutes.

Following are some of the highlights of the latter part
of the count:

T-10 hours, 15 minutes Start mobile service structure (MSS)
move to park site

-more-
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T-9 hours

T-8 hours, 05

T-4 hours, 15
T-4 hours, 00
T-3 hours, 30
T-3 hours, 30

T-3 hours, 06

T-2 hours, 48
T-2 hours, 40
T-1 hours, 51

T-43 minutes

T-42 minutes

T-37 minutes
T-30 minutes

T-20 minutes
minutes

T-15 minutes

T-6 minutes

minutes

minutes
minutes
minutes
minutes

minutes

minutes

minutes

minutes

to T-10

-10-

Built-in hold for nine hours and

34 minutes. At end of hold, pad

is cleared for LV propellant loading.
Launch vehicle propellant loading -

Three stages (LOX in first stage,
LOX and LH2 in second and third

stages). Continues thru T-3 hours
38 minutes.

Flight crew alerted.

Crew medical examination.

Crew breakfast.

One-hour built-in hold.

Crew departs Manned Spacecraft
Operations Building for LC-39 via
transfer wvan.

Crew arrival at LC-39.

Start flight crew ingress.

Space Vehicle Emergency Detection
System (EDS) test (Scott participates

along with launch team).

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

Arm launch escape sysStem. Launch
vehicle power transfer test, LM
switch to internal power.

Final launch vehicle range safety
checks {to 35 minutes}.

Launch vehicle power transfer test,
LM switch over to internal power.

Shutdown LM operational instrumen-
tation.

Spacecraft to full internal power,

Space vehicle final status checks.

—“nmore-



T-5 minutes, 30 seconds
T-5 minutes
T-3 minutes, 6 seconds

T-50 seconds

T-8.9 seconds
T-2 seconds

T-0

~11-

Arm destruct system.
Apollo access arm fully retracted.
Firing command {(automatic sequence).

Launch wvehicle transfer to internal
power.

Ignition start.
All engines running.

Liftoff.

NOTE: Some changes in the countdown are possible as a result
of experience gained in the countdown demonstration test which
occurs about two weeks before launch.

Launch date

July 26, 1971

July 27, 1971 (T+24)
Aug. 24, 1971 (T-0)
Aug. 25, 1971 (T+24)
Sept. 22, 1971 (T-24)
Sept. 23, 1971 (T-0)
Sept. 24, 1971 (T+24)

Launch Windows

Windows (EDT) Sun Elevation
Open Close Angle
9:34 am 12:11 pm 12,.0° *
9:37 am 12:14 pm 23.2°
7:59 am 10:38 am 11.3°
8:17 am 10:55 am 22,5°
6:37 am 9:17 am 12.0°
7:20 am 10:00 am 12.0°
8:33 am 11:12 anm 23,07

* Only for launch azimuth of 80°

-more-—
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Ground Elapsed Time Update

It is planned to update, if necessary, the actual
ground elapsed time (GET) during the mission to allow the
major flight plan events to occur at the pre-planned GET
regardless of either a late liftoff or trajectory dispersions
that would otherwise have changed the event times.

For example, if the flight plan calls for descent orbit
insertion (DOI) to occur at GET 82 hours, 40 minutes and the
flight time to the Moon is two minutes longer than planned due
to trajectory dispersions at translunar injection, the GET
clock will be turned back two minutes during the translunar
coast period so that DOI occurs at the pre-planned time rather
than at 82 hours, 42 minutes. It follows that the other major
mission events would then also be accomplished at the pre-
planned times.

Updating the GET clock will accomplish in one adjustment
what would otherwise reguire separate time adjustments for
each event. By updating the GET clock, the astronauts and
ground flight control personnel will be relieved of the burden
of changing their checklists, flight plans, etec.

The planned times in the mission for updating GET will
be kept to a minimum and will, generally, be limited to three
updates. If required, they will occur at about 53, 97 and 150
hours into the mission. Both the actual GET and the update
GET will be maintained in the MCC throughout the mission.

-more-
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Launch and Mission Profile

The Saturn V launch vehicle (SA-510) will boost the
Apollo 15 spacecraft from Launch Complex 392 at the Kennedy
Space Center, Fla., at 9:34 a.m. EDT, July 26, 1971, on an
azimath of 80 degrees.

The first stage (S-1C) will 1lift the vehicle 38 nautical
miles above the Earth. After separation the booster will fall
into the Atlantic Ocean about 367 nautical miles downrange
from Cape Kennedy, approximately nine minutes, 21 seconds after
liftoff.

The second stage (S-II) will push the vehicle to an
altitude of about 91 nautical miles. After separation, the
S~II stage will follow a ballistic trajectory as it plunges
into the Atlantic about 2,241 nautical miles downrange from
Cape Kennedy about 19 minutes, 41 seconds into the mission.

The single engine of the third stage (S-IVB) will insert
the vehicle into a 90-nautical-mile circular parking orbit
before it is cut off for a coasting period. When reignited,
the engine will inject the Apollo spacecraft into a translunar
trajectory.

“-more-—
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Launch Events

Time Vehicle Wt Altitude Velocity Range
Hrs Min S8ec Event (Pounds) (Feet) (Ft/Sec) (Nau Mi)
00 00 00 First Motion 6,407,758 198 0 0
00 01 20 Maximum Dynamic Pressure 4,048,843 42,869 1,605 3
00 02 15.8 S~1C Center Engine Cutoff 2,388,283 155,162 5,573 26
00 02 38.7 5-1C Outboard Engines Cutoff 1,841,856 225,008 7,782 48
00 02 40.5 §-1C/5~I1 Separation 1,477,783 230,893 7,799 50
00 02 42.2 S-II Ignition 1,477,782 236,196 7,778 52
00 03 10.5 S5~II Aft Interstage Jettison 1,406,067 320,265 8,11s 86
0¢ 03 16.2 Launch Escape Tower Jettison 1,383,533 335,636 8,210 93
00 07 38.8 S-II Center Engine Cutoff 651,648 584,545 17,362 594
Qo a9 9.4 5-1I Outboard Engines Cutoff 476,526 576,526 21,551 876
00 09 10.4 5-I11/5-1IVB Separation 476,155 576,535 21,560 880
00 09 13.5 5-IVB Ignition 377,273 576,529 21,564 890
00 11 38.8 S5-IVB First Cutoff 309,898 563,570 24,233 1,422
00 11 48.8 Parking Orbit Insertion 309,771 563,501 24,237 1,461

{90 nm)

_p'[._
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Events

Translunar injection
{s=-IVB engine ignition)

CSM separation, docking
Ejection from SLA

S-1VB evasive maneuver

Residual Propellant Dump
APS Impact Burn (4 min.)
APS Correction Burn

Midcourse correction

Midcourse correction

w N

Midcoursde correction
Midcourse correction 4
SIM Door jettison

Lunar orbit insertion

GET
hrs:min

02:56

03:20
04:15
04:39

05:00

05:45

09:30

TLI+9 hrs
TLI+28 hrs
LOI-22 hrs
LOI-5 hrs
LOI-4.5 hrs
78:33

Mission Events

Date/EDT
26/12:30 pm

26/12:54 pm
26/01:49 pm
26/2:13 pm

26/2:34 pm
26/3:19 pm
26/7:04 pm
26/9:29 pm
27/4:29 pm
28/6:05 pm
29/11:05 am
29/11:35 am

29/4:07 pm
{Thurs,)

Velocity change
feet/sec

10,036

10

o*

Q*

o

-2,998

Purpose and resultant orbit

Injection into translunar trajectory
with 68 nm pericynthion

Mating of CSM and LM
Separates CSM-LM from S-IVB/SLA

Provides separation prior to S~IVB pro-
pellant dump and thruster maneuver to cause
lunar impact

*These midcourse corrections have a nominal
velocity change of 0 fps, but will be cal-
culated in real time to correct TLI dis-
persions; trajectory within capability of
docked DPS burn should SPs fail to ignite.

Inserts Apollo 15 into 58 X 170 nm elliptical
lunar orbit

-q1~
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Events

S-IVB impacts lunar
surface

Descent orbit insertion
(DOI)

CSM-LM undocking
CSM circularization

LM Powered descent
initiation

LM touchdown on lunar
surface

GET

hrs:min

79:13

82:40

100:14

101.35

104:29

104:41

Date/EDT

29/4:47 pm
29/8:14 pm

30/1:48 pm

30/3:09 pm

30/6:03 pm

30/6:15 pm
{Friday)

Velocity change

feet/sec Purpose and resultant orbit
- Seismic event for Apollo 12 and 14
passive seismometers
-207 SPS burn places CSM/LM into 8 X 58 nm
lunar orbit
70 Inserts CSM into 54 X 65 nm orxbit (SPS
burn}
6,698 Three-phase DPS burn to brake LM out of

transfer orbit, vertical descent and
touchdown on lunar surface

Lunar exploration, deploy ALSEP, collect
geclogical samples, photography

-7~
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APOLLO 15
25° APPROACH TRAJECTORY

@ SIGNIFICANT ENHANCEMENT OF TERRAIN CLEARANCE

® SIGNIFICANT ENHANCEMENT OF VISIBILITY AND FIDELITY
OF LPD

® NO SIGNIFICANT INCREASE IN VERTICAL VELOCITY
©® MODEST INCREASE IN AV FOR REDESIGNATIONS

_L‘[_
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MPAD 71.527F

POWERED DESCENT PROFILE

60—-___——_

- —— _— &[5
50— &4° 93
ALTITUDE, HIGH GATEI
IR
N | THROTTLE RECOVERYI LR ALTITUDE UPDATE
57° [8¢° 2= SUN 74°
'g}‘#—} .‘-?\"
s A 2
-80 -4|0 40
\ ¥
SURFACE RANGE TO } | 8:00) I )
N. Ml.  LANDING ] 7oo 6:00 500 p '
GO, 4:00
12:02 9 00 ! 1 3:'00
SUMMARY
EVENT TH, V|, FPS P A
MIN:SEC | . H, FPS . FT AV, FPS

POWERED DESCENT INITIATION 0:00 5562 -5 50,087 0
THROTTLE TO MAXIMUM THRUST 0:26 5534 -4 49,979 28
YAW TO VERTICAL 3:00 4m -58 44,040 1468
LANDING RADAR ALTITUDE UPDATE 4:06 3444 -67 39,8678 2159
LANDING RADAR VELOCITY UPDATE 3:34 2500 -85 33,623 3167
THROTTLE RECOVERY 7:24 Hé3 -80 22,950 4597
HIGH GATE 9:24 318 -162 7,029 5640
LOW GATE 10:42 66 (76)° -23 694 6241
LANDING 12:02 -15 {0)* -5 5 6698

*(HORIZONTAL VELOCITY RELATIVE TO SURFACE}

_8'[_
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ALTITUDE, 1000 FT.

12
25° APPROACH
~ = ——APOLLO 14
104 1
TIME TO LANDING,
8 1 MIN:SEC
2:48 HIGH GATE —
- - -
3] 2:38 - /2"48
-— - - -
2:28 -
-
4 - .-
2:18 - -
- "-
2:08 -
] 1:58 o=
2 1:48 —-
1:38 -
1:28 =
- -
0 2 4 6 8 10 12 14 16 18 20 22 24

APPROACH

PHASE COMPARISION

RANGE, 1000 FT.
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APOLLO 15 LUNAR SURFACE ACTIVITIES SUMMARY

¥ LM LANDING P .
L 4
POST TD SEVA POST BRIEF .
ACTIVITIES | PREPS SEVA SEVA EAT REST (~17:30} & EAT EVA-1 PREPS EVA-1
ACTIVITIES PERIOD
[
T T 1 T | 2 T T T T T T T I
i} 1 2 4 5 10 11 12 13 14 15 18
{ o { € _
3 1 ¥ .
EAT BRIEF
EVA-1 POST EVA-1 ACTIVITIES REST PERIOD (~8:30) & EAT EVA-2 PREPS | EVA-2
PERIOD
PERIOD |
' { — T 1 T T T T =T l T | S
<
8 16 20 21 22 23 24 25 32 33 34 35 36 3
'rg (L
I P 5
BRIEF BRIEF
g EVA-2 POST EVA-2 ACTIVITIES & EAT REST PERIOD (~T7:30) & EAT EVA-3 PREPS
PERIOD PERIOD
T { —
T T T T | T — 1 — 1 ]
37 38 42 43 44 45 46 47 53 54 55 56 J':
_; £,
POST EVA-3 EAT LM
EVA-3 LIFTOFF
% ACTIVITIES PERIOD PREDS
. G
T 77 T T T
57 58 62 63 64 65 66 67
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EVA Mission Events

GET

Events hrs:min Date/EDT
CDR starts standup EVA (SEVA) for 106:10 Jul 30/7:44 pm
verbal description of landing site,
360° photopanorama
End SEVA, repressurize 106:40 8:14 pm
Depressurize LM for EVA 1 119:50 Jul 31/9:24 am
CDR steps onto surface 120:05 9:39 am
IMP steps onto surface 120:14 9:48 am
CDR places TV camera on tripod 120:16 9:50 am
LMP collects contingency sample 120:17 9:51 am
IMP climbs IM ladder to leave 120:20 9:54 am
contingency sample on platform
Crew unstows LRV 120:20 9:54 am
LRV test driven 120:35 10:09 am
LRV equipment installation complete 120:58 10:32 am
Crew mounts LRV for drive to geology 121:12 10:46 am
station No. l--Hadley Rille rim near
"elbow"; 2--base of Apennine front
between "elbow" and St. George crater;
3--Apennine front possible debris flow
area
Start LRV traverse back to IM 123:12 12:46 pm
Arrive at IM 123:40 1:14 pm
Offload ALSEP from IM, load drill and 123:58 1:32 pm

LRRR on LRV

-more-—
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EAGLECREST CRATER
A°

9

’ NORTH COMPLEX

' 13
CHAIN CRATER 14

750 METER
CRATER

/ APOLLO 15 TARGET POINT

/—'NbEx CRATER -

. 3g;f‘ ">
BRIDGE CRATER

§ U RN

FRONT CRAT R " .\’t'.‘."\'-:fi .;.!1'\‘ :

A

{ "

EVA TRAVERSE

~more-
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TRAVERSE SUMMARY

TRAVERSE | START | END | DuraTiON | DiSTANCE e STRTIN
| 125 | 3:50 2.25 7.9 KM 111 114
1 49 | 6:20 53] 16.1KM | 2.5 3,16
i 2 | 515 433 12.3kM | 1:28 3.05
TOTALS 36.3KM | 454 7:35

* INCLUDES LRV INGRESS/EGRESS TIMES

_.EZ._
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STATION/AREA

1 (ELBOW)
2 (ST. GEORGE)

NEAR WM

TRAVERSE PLAN
EVA-1

ACTIVITY

RADIAL SAMPLE

RADIAL SAMPLE
COMPREHENS IVE SAMPLE
500mm PHOTOGRAPHY
STEREO PAN

P ENETROMETER

DOCUMENTED SAMPLE

ALSEP DEPLOYMENT
LR3 DEPLOYMENT
SWC DEPLOYMENT
MARE SAMPLING

STATION TIME
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GET

Events hrs:min Date/EDT
CDR drives LRV to ALSEP site, 124 :05 1:39 pm
IMP walks
Crew deploys ALSEP 124:08 1:42 pm
ALSEP deploy complete, return 125:49 3:23 pm
by LRV to IM
Arrive at IM 125:55 3:29 pm
LMP deploys solar wind composition 125:58 3:32 pm
experiment, CDR makes polarimetric
prhotos
Crew erects US flag 126:13 3:47 pm
Crew stows edquipment at LM and on LRV 126:18 3:52 pm
Crewmen dust lunar wmaterial from each 126:24 3:58 pm
other's EMUs
IMP ingresses IM, CDR sends up Sample 126727 4:01 pm
Return Container No. 1 on transfer
conveyor
CDR ingresses 1M 126:40 4:14 pm
Repressurize LM, end EVA 1 126:50 4:24 pm
Depressurize LM for EVA 2 141:12 Aug 1/6:46 am
CDR steps onto surface 141:23 6:57 am
LMP steps onto surface 141:37 7:11 am
Crew loads gear aboard LRV for geology 141:59 7:33 am
traverse, begin drive to Apennine front
Arrive secondary crater cluster (sta.4) 142:27 8:01 am
Arrive at Front Crater, gather samples, 143:16 8:50 am

photos of front materials on crater rim

~Mnore-—
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STATION/AREA

4 (SECONDARIES)

5~6-17 (SECONDARIES)

8 (MARE)

TRAVERSE PLAN
EVA-2

ACTIVITY STATION TIME

SOIL/RAKE SAMPLE
DOCUMENTED SAMPLE
500mm PHOTOGRAPHY
EXPLORATORY TRENCH
CORE TUBE (1)

STATION 5: DOCUMENTED SAMPLES FROM UPSLOPE S1DE-
DOCUMENTED SAMPLES DOWNSLOPE SIDE
EXPLORATORY TRENCH
500mm PHOTOGRAPHY

STATION 6 - 7: DOCUMENTED SAMPLES
EXPLORATORY TRENCHES
CORE TUBE SAMP LE
500mm PHOTOGRAPHY

COMPREHENSIVE SAMPLE
DOUBLE CORE TUBE SAMPLE
DOCUMENTED SAMPLE

SESC

TRENCH

SOIL MECHANICS EXPERIMENT

_9Z_
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GET

Events hrs:min Date/EDT
Arrive at area stop 5-6 on crater rim 144:23 9:57 am
slope, samples, photos, soil mechanics
trench
Arrive at stop 7--secondary crater 146:11 11:45 am
cluster near 400m crater; collect
documented samples, photopanorama
Arrive at stop 8 for investigations of 146:47 12:21 pm
materials in large mare area
Arrive back at LM, hoist Sample Return 147:10 12:44 pm
Container No. 2 into LM
Crew ingresses IM, repressurize, 148:10 1:44 pm
End EVA 2
Depressurize for EVA 3 161:50 Aug 2/3:24 am
CDR steps onto surface 162:03 3:37 am
LMP steps onto surface 162:09 3:43 am
Prepare and load LRV for geology 162:11 3:45 am
traverse
Leave for stations 9-13 162:44 4:18 am
Arrive station 9--rim of Hadley Rille; 163:08 4:42 am
photos, penetrometer, core samples,
documented samples
Arrive at station 10; documented 164:01 5:35 am
samples, photopanorama
Arrive at station ll--rim of Hadley 164:17 5:51 am

Rille; documented samples, photopanorama,
description of near and far rille walls

~“MOr -
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STAT1ON/AREA

9-10 (RILLE)

11 (RILLE)
12 (N. COMPLEXI
CHAIN CRATER)

13 (N. COMPLEX)

14 {MARE)

TRAVERSE PLAN
EVA-3

ACTIVITY

STATION 9: 500mm PHOTOGRAPHY
COMPREHENS IVE SAMPLE
DOUBLE CORE
DOCUMENTED SAMPLE
SESC
PENETROMETER

STATION 10: 500mm PHOTOGRA PHY
DOCUMENTED SAMPLE

500mm PHOTOGRAPHY
DOCUMENTED SAMPLE

DOCUMENTED SAMPLE
CORE TUBE

CRATER - DOCUMENTED SAMPLE
- PHOTOGRAPHY
SAMPLES, OBSERVATION & PHOTOGRAPHY OF:
~ EAGLE CREST
NORTH COMPLEX
SCARPS

DOCUMENTED SAMPLE

STATION TIME

-87-
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Events

Arrive at station 12--SE rim of Chain
Crater; documented samples, photopan-
orama, seek unusual samples

Arrive at station 13--north complex
scarp between larger craters;
documented samples, photograph scarp,
observe and describe 750m and 390m
craters, core tubes, trench,
penetrometer

Arrive station 1l4--fresh blocky crater
in mare south of north complex;
photopanorama, documented samples
Arrive back at LM

Load samples, film in LM: park LRV

300 feet east of LM, switch to

ground-controlled TV for ascent

Crew ingress LM, end 3rd EVA

—moXxe-

GET

hrs:min Date/EDT

165:00 6:34 am
165:31 7:05 am
166:43 8:17 am
167:17 8:51 am
167:35 9:09 am
167:50 9:24 am
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Mission Events (Cont'd.)

GET Velocity change

Events hrs:min Date/EDT feet/sec Purpose and resultant orbit

CS8M plane change 165:13 2/6:47 am 309 Changes CSM corbital plane by 3,3°
to coincide with LM orbital plane
at time of ascent from surface

LM ascent 171:35 2/01:09 pm 6,056 Boosts ascent stage into 9 X 46 nm
lunar orbit for rendezvous with
CSM

Insertion into lunar 171:43 2/01:17 pm

orbit

Terminal phase initiate
(TPI) (LM APS) 172:30 2/2:04 pm 52 Boosts ascent stage into 61 X 44 nm
catch-up orbit; LM trails CSM by 32 nm
and 15 nm below at time of TPI burn

1
L
o
Braking (LM RCS; 4 173:11 2/2:45 pm 31 Line-of-sight terminal phase braking to 1
burns) place LM in 59 X 59 nm orbit for final
approach, docking
Decking 173:30 2/3:04 pm CDR and LMP transfer back to CSM
LM jettison, separation 177:38 2/7:12 pm Prevents recontact of CSM with LM ascent
stage during remainder of lunar orbit
LM ascent stage de- 179:06 2/8:40 pm -195 ALSEP seismometers at Apollo 15, 14 and
orbit (RCS) 12 landing sites record impact event
LM impact 179:31 2/9:05 am Impact at about 5,528 fps at -4° angle,

32 nm from Apollo 15 ALSEP
CSM orbital change 221:25 4/2:59 pm 64 55 X 75 nm orbit (Rev 73)

Subsatellite ejection 222:36 4/4:10 pm Lunar orbital science experiment
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Events

Transearth injection

(TEI) SPS

Midcourse correction 5

Inflight EVA

Midcourse correction 6
Midcourse correction 7
CM/8M separation

Entry interface
(400,000 ft)

Splashdown

GET
223:44

TEI+17 hrs

242:00

EI-22 hrs
EI-3 hrs

294:43
294:58

295:12

Date/EDT

4/5:18 pm

5/10:20 am

5/11:34 am

6/6:32 pm
7/01:32 pm
7/4:17 pm

7/4:32 pm

7/4:46 pm

Velocity change

feet/sec Purpose and resultant orbit
3,047 Inject CSM into transearth trajectory
0 Transearth midcourse corrections will
be computed in real time for entry
corridor control and recovery area
weather avoidance
To retrieve film cannisters from SM
SIM bay
0
0

Command module oriented for Earth
atmosphere entry

Command module enters atmosphere at
36,097 fps

. Landing 1,190 nm downrange from entry;

splash at 26.1° North latitude, 158°
West longitude

-1t~



EVA PROCEDURES
CREWMAN PATH TO FOOT RESTRAINTS

\QUAD B

-more-



Entry Evyents
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Event

Entry

Enter S-band communication
blackout

Initiate constant drag
Maximum heating rate
Maximum load factor (FIRST)

Exit S-band communication
blackout

Maximum load factor (SECOND)
Termination of CMC guidance
Drogue parachute deployment
Main parachute deployment

Landing

-more-

Time from 400,000 ft.
min:sec

00:00
00:18

00:54
01:10
01:24

03:34

05:42
06:50
07:47
08:36
13:26

4:32 p.m. 7th August

(altitude, 23,000 ft.)

(altitude, 10,000 ft.)
4:45 p.m. 7th August
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Recovery Operations

Launch abort landing areas extend downrange 3,400 nautical
miles from Kennedy Space Center, fanwise 50 nm above and below
the limits of the variable launch azimuth (80-100 degrees) in
the Atlantic Ocean.

Splashdown for a full-duration lunar landing mission
launched on time July 26 will be at 4:46 p.m. EDT, August 7 at
26.1° North latitude by 158° West longitude -- about 290 nm
due north of Pearl Harbor, Hawaii.

The landing platform-helicopter (LPH) USS Okinawa, Apollo
15 prime recovery vessel, will be stationed near the end-of-
mission aiming point prior to entry.

In addition to the primary recovery vessel located in the
recovery area, HC-130 air rescue aircraft will be on standby at
staging bases at Guam, Hawaii, Azores and Florida.

Apollo 15 recovery operations will be directed from the
Recovery Operations Control Room in the Mission Control Center,
supported by the Atlantic Recovery Control Center, Norfolk, Va.,
and the Pacific Recovery Control Center, Kunia, Hawaii.

The Apollo 15 crew will remain aboard the USS Okinawa until
the ship reaches Pearl Harbor the day after splashdown. They
will be flown from Hickam Air Force Base to Houston aboard a
USAF transport aircraft. There will be no postflight guarantine
of crew or spacecraft.

-more-
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APOLLO 15

DAYS FROM RECOVERY

SPLASHDOWN
R+1

R+2

R+3THRU R+15

R + 5.

CREW POST-LANDING ACTIVITIES

DATE

AUGUST 7
AUGUST 8
AUGUST 9

AUGUST 12

ACTIVITY

ARRIVE PEARL HARBOR
ARRIVE MSC
CREW DEBRIEFING PERIOD

CREW PRESS CONFERENCE

_QE_
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APOLLO 15 MISSION OBJECTIVES

First of the Apollo J mission series which are capable
of longer stay times on the Moon and greater surface mobility,
Apollo 15 has four primary objectives which fall into the
general categories of Tunar surface sclence, lunar orbital
science, and engineering/operational.

The mission objectives are to explore the Hadley-
Apennine region, set up and activate lunar surface sclen-
tific experiments, make engineering evaluations of new
Apollo equipment, and conduct lunar orbital experiments and
photographic tasks.

Exploration and geological investigations at the Hadley-
Appenine site will be enhanced by the addition of the lunar
rover vehicle that will allow Scott and Irwin to travel greater
distances from the lunar module than they could on foot during
their three EVAs. Setup of the Apollo lunar surface experi-
ment package (ALSEP) will be the third in a trio of operating
ALSEPs (Apollos 12, 14, and 15.)

Orbital science experiments are primarily concentrated
in an array of instruments and cameras in the scientific in-
strument module (SIM) bay of the spacecraft service module.
Command module pilot Worden will operate these instruments
during the period he is flying the command module solo and again
for two days following the return of astronauts Scott and Irwin
from the lunar surface. After transearth injection, he will
go EVA to retrieve film cassettes from the SIM bay. In addition
to operating SIM bay experiments, Worden will conduct other
experiments such as gegenschein and ultraviolet photography
tasks from lunar orbit.

Among the engineering/operational tasks to be carried
out by the Apolls 15 crew is the evaluation of the modifica-
tions to the lunar module which were made for carrying a heavier
payvload and for a lunar stay fime of almost three days. Changes
to the Apollo spacesuit and to the portable 1ife support sys-
tem (PLSS) will be evaluated. Performance of the lunar rover
vehicle (LRV) and the other new J-mission equipment that goes
with it--the lunar communications relay unit (LCRU) and the
ground-controlled television assembly (GCTA)--also will be
evaluated.

~more-—
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LUNAR SURFACE EXPERIMENTS

EXPERIMENT 11

-031 LUNAR PASSIVE SEISMOLOGY X
-033 LUNAR ACTIVE SEISMOLOGY

S-034 LUNAR TRI-AXIS MA GNETOMETER

5 MEDIUM ENERGY SOLAR WIND

6 SUPRATHERMAL ION DETECTOR

7 LUNAR HEAT FLOW

E
S

X X |;
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S
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S
M-515 LUNAR DUST DETECTOR
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03
03
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05
5
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LUNAR ORBITAL EXPERIMENTS

SERVICE MODULE

S-160
S-161
S-162
S-164
$-165
S-170
S-113
S-174
S-164

GAMMA-RAY SPECTROMETER

X-RAY FLOURES CENCE

ALPHA-PARTICLE SPECTROMETER
S-BAND TRANSP ONDER

MASS SPECTROMETER

BISTATIC RADAR

PART1CLE MEASUREMENT (SUBSATELLITE)

MAGNETOMETER (SUBSATELLITE)

S-BAND TRANSPONDER (SUBSATELLITE)
24" PANORAMIC CAMERA

3" MAPP ING CAMERA

LASER ALTIMETER

COMMAND MODULE

S-176
S-177
S-178

APOLLO WINDOW METEOROID
UV PHOTOGRAPHY - EARTH AND MOON
GEGENSCHEIN FROM LUNAR ORBIT

1

12

14

-
i

P g b B 9 b I I B I 9 4
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Lunar Surface Science

As iIn previous lunar landing missions, a contingency
sample of lunar surface material will be the first scientific
objective performed during the first EVA period. The Apollo
15 landing crew will devote a large portion of the first EVA
to deploying experiments in the ALSEP, These instruments will
remalin on the Moon to transmit scientific data through the
Manned Space Flight Network on long-term physical and environ-
mental properties of the Moon. These data can be correlated
with known Earth data for further knowledge on the origins of
the planet and its satellite.

The ALSEP array carried on Apollo 15 has seven experi-
ments: S-03) Passive Seismic Experiment, S-034 Lunar Surface
Magnetometer Experiment, S5-035 Scolar Wind Spectrometer Experi-
ment, S-036 Suprathermal Ion Detector Experiment, S-037 Heat
Flow Experiment, S-058 Cold Cathode Gauge Experiment, and M-515
Lunar Dust Detector Experiment.

Two additional experiments, not part of ALSEP, will be
deployed in the ALSEP area: S-078 Laser Ranging Retro-Reflec-
tor and 3-080 Solar Wind Composition.

Passive Seismic Experiment: (PSE): The PSE measures
seismic activity of the Moon and gathers and relays to Earth
information relating to physical properties of the lunar crust
and interior. The PSE reports seismic data on man-made impacts
(LM ascent stage), natural impacts of meteorites, and moon-
quakes. Dr, Gary Latham of the Lamont-Doherty Geological
Cbservatory (Columbia University) is responsible for PSE design
and experiment data analysis,.

Two similar FSEs deployed as a part of the Apollo 12 and
14 ALSEPs have transmitted to Earth data on lunar surface seis-
mic events since deployment. The Apollo 12, 14, and 15 seis-
mometers differ from the seismometer left at Tranquillity Base
in July 1969 by the Apollo 11 crew in that the later PSEs are
continuously powered by SNAP-27 radiocisotope electric gen-
erators. The Apollo 1l seismometer, powered by solar cells,
transmitted data only during the lunar day, and is no longer
functioning.

After Apollo 15 translunar injection, an attempt will
be made to impact the spent S-IVB stage and the instrument unift
into the Moon. This will stimulate the passive selsmometers
left on the lunar surface by other Apollo crews.

-more-—
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Through a series of switch-selection-command and ground-
commanded thrust operations, the S-IVB/IU will be directed to
hit the Moon within a target area 379 nauticgl miles in dia-
meter. The target point is 3.65 degrees south latitude by 7.58
degrees west longitude, near Lelande Crater about 161 nautical
miles east of Apollo 14 landing site.

After the lunar module is ejected from the S-IVB, the
launch vehicle will fire an auxiliary propulsion system (APS)
ullage motor to separate the vehicle from the spacecraft a
safe distance. Residual ligquid oxygen in the almost spent
S-IVB/IU will then be dumped through the engine with the vehicle
positioned so the dump will slow it inte an impact trajectory.
Mid-caourse corrections will be made with the stage's APS ullage
motors if necessary.

The S-IVB/IU will weigh 30,836 pounds and will be travel-
ing 4,942 nautical-miles-an-hour at impact. It will provide
an energy socurce gt impact equivalent to about 11 tons of TNT.

After Scott and Irwin have completed their lunar surface
operations and rendezvoused with the command module in lunar
oerbit, the lunar module ascent stage will be jettisoned and
later ground-commanded to impact on the lunar surface about
25 nautical miles west of the Apollo 15 landing site at Hadley-

Apennine,

Impacts of these objects of known masses and velocities
will assist in calibrating the Apcllo 14 PSE readouts as well
as providing comparative readings between the Apollec 12 and 14
seismometers forming the first two stations of a lunar surface
seismic¢ network.

There are three major physical compcnents of the PSE:

1. The sensor assembly consists of three long-period and
one short-period vertical seismometers with orthagonally-orien-
ted capacitance-type seismic sensors, carable of measuring along
two horizontal components and one vertical component. The
Sensor assembly is mounted on a gimbal platform. A magnet-type
sensor short-period selsmomefer is lccated on the base of the
sensor assembly.

2. The leveling stool allows manual leveling of the
sensor assembly by the crewman to within + 5 degrees. Final
leveling to within + 3 arc seconds 1s accomplished by control
motors.

-mnore-—-
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ALSEP to Impact Distance Table

Approximate Distance in: Km Statute Miles

Apollo 12 ALSEP to:

Apollo 12 LM A/S Impact 75 45
Apollo 13 S-IVB Impact 134 85
Apollo 14 S-IVB Impact 173 105
Apollo 14 LM A/S Impact 116 70
Apollo 15 S-IVB Impact 480 300
Apollo 15 LM A/S Impact 1150 710

Apollo 14 ALSEP to:

Apollo 14 IM A/S Impact 67 Lo
Apollo 15 S-IVB Impact 300 185
Apollo 15 LM A/S Impact 1070 660

Apollo 15 ALSEP to:

Apollo 15 LM A/S Impact 50 30

-more-
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3. The five-foot diameter hat-shaped thermal shroud
covers and helps stabilize the temperature of the sensor
assembly. The instrument uses thermostatically controlled
heaters to protect it from the extreme cold of the lunar
flight.

The Lunar Surface Magnetometer (LSM): The scientific objective
of the magnetometer experiment is to measure the magnetic field
at the lunar surface. Charged particles and the magnetic field
of the sclar wind impact directly on the lunar surface. Some

of the solar wind particles are absorbed by the surface layer

of the Moocn. Others may be deflected around the Moon. The
electrical properties of the material making up the Moon
determine what happens to the magnetic field when it hits the
Moon. If the Moon is a perfect insulator the magnetic field
will pass through the Moon undisturbed. If there is material
present which acts as a conductor, electric currents will flow
in the Moon. A small maghetic field of approximately .35 gammas,
one thousandth the size of the Earth's field was recorded at the
Apollo 12 site. Similar small fields were recorded by the portable
magnetometer on Apollo 14.

Two possible models are shown in the next drawlng. The
electric current carrled by the solar wind goes through the
Moon and "closes" in the space surrounding the Moon (figure
a). This current (E) generates a magnetic Field (M) as shown.
The magnetic field carried in the solar wind will set up a sys-
tem of electric currents in the Moon or along the surface.
These currents will generate another magnetic field which tries
to counteract the solar wind field (figure b). This results
in a change in the total magnetic field measured at the lunar
surface.

The magnitude of this difference can be determined by
independently measuring the magnetic field in the undisturbed
solar wind nearbty, yet away from the Moon's surface. The value
of the magnetic field change at the Moon's surface can be used
to deduce information on the electrical properties of the Moon.
This, in turn, can be used to better understand the internal
temperature of the Moon and contribute to better understanding
of the origin and history of the Moon. )

The design of the tri-axis flux-gate magnetometer and

analysis of experiment data are the responsibility of Dr. Palmer
Dyal - NASA/Ames Research Center.

-more-
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The magnetometer consists of three magnetic sensors
aligned in three orthogonal sensing axes, each located at the
end of a fiberglass support arm extending from a central structure.
This structure houses both the experiment electronics and the
electro-mechanical gimbal/flip unit which allews the sensor to
be pointed 1In any direction for site survey and calibration modes.
The astronaut aligns the magnetometer experiment to within + 3
degrees east-west using a shadowgraph on the central structure,
and to within + 3 degrees of the vertical using a bubble level
mounted on the Y sensor boom arm.

Size, weight and power are as follows:

Size (inches) deployed 40 high with 60 between
sensor heads

Weight (pounds) 17.5

Peak Power Requirements (watts)

Site Survey Mode 11.5

Scientific Mode 6.2
12.3 (night)

Calibration Mode 10.8
The Magnetometer experiment operates in three modes:

Site Survey Mode -- An initial site survey is performed
in each of the three sensing modes for the purpose of lcocating
and identifying any magnetic influences permanently inherent
in the deployment site so that they will not affect the inter-
pretation of the LSM sensing of magnetic flux at the lunar
surface.

Seientific Mode -~ This is the normal coperating mode
wherein the strength and direction of the lunar magnetic field
are measured continuously. The three magnetic sensors provide
signal outputs proportional to the incidence of magnetic field
components parallel to their respective axes. Each sensor will
record the intensity three times per second which is faster
than the magnetic field is expected to change. All sensors have
the capablility to sense over any one of three dynamic ranges
with a resolution of 0.2 gammas.

-100 to +100 gamma
-200 to +200 gamma
-400 to +400 gamma

-Mmere-
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¥Gamma is a unit of intensity of a magnetic field. The

Earth's magnetic field at the Equator, for example, is 35,000
gamma. The interplanetary magnetic field from the Sun has been
recorded at 5 to 10 gamma.

Calibration Mode - This is performed automatically at
12-hour intervals to determine the absolute accuracy of the
magnetometer sensors and to correct any drift from their lab-
oratory calibration.

The Solar Wind Spectrometer: The Solar Wind Spectrometer
will measure the strength, velocity and directions of the
electrons and protons which emanate from the Sun and reach

the lunar surface. The solar wind is the major external force
working on the Moon's surface. The spectrometer measurements
will help interpret the magnetic field of the Moon, the lunar
atmosphere and the analysis of lunar samples.

Knowledge of the solar wind will help us understand the
origin of the Sun and the physical processes at work on the Sun,
_i.e., the creation and acceleration of these particles and
how they propagate through interplanetary space. It has been
calculated that the solar wind puts one kiloton of energy into
the Farth's magnetic fleld every second. This enormous amount of
energy influences such Earth processes as the aurora, lono-
sphere and weather. Although it requires 20 minutes for a
kilot