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TO: A/Administrator 

FROM: MA/Apollo Program Director 

Prelaunch 
Mission Operation Report 
No. M-933-71-15 

17 July 1971 

SUBJECT: Apollo 15 Mission (AS-510)- fY\ i�i zn'\ 0 l?��� � 
We plan to launch Apollo 15 from Pad A of Launch Complex 39 at the Kennedy Space 
Center no earlier than July 26, 1971. This will be the fourth manned lunar landing 
and the first of the Apollo 11J11 series missions which carry the Lunar Roving Vehicle 
for surface mobility, added Lunar Module consumables for a longer surface stay time, 
and the Scientific Instrument Module for extensive lunar orbital science investigations. 

Primary objectives of this mission are selenological inspection, survey, and sampling 
of materials and surface features in a pre-selected area of the Hadley-Apennine region 
of the moon; emplacement and activation of surface experiments; evaluation of the 
capability of Apollo equipment to provide extended lunar surface stay time, increased 
EVA operations, and surface mobility; and the conduct of in-flight experiments and 
photographic tasks. In addition to the standard photographic documentation of opera
tional and scientific activities, television coverage is planned for selected periods in 
the spacecraft and on the lunar surface. The lunar surface TV coverage will include 
remote controlled viewing of astronaut activities at each major science station on the 
three EVA traverses and the eclipse of the sun by the earth on August 6, 1971. 

The 12-day mission will be terminated with the Command Module landing in the Pacific 
Ocean near Hawaii. Recovery and transportation of the crew and lunar samples to the 
Manned Spacecraft Center will be without the quarantine procedures previously employ
ed. 
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FOREWORD 

MISSION OPERATION REPORTS a re pub l ished expressl y for the use of NASA Senior 
Management, as requi red by the Adm inistrator in NASA Management Instruct ion HQMI 
8610.1, effective 30 April 1971. The purpose of these reports is to provide NASA 
S enior Management w i th time ly ,  compl ete ,  and definit ive information on f l ight mission 
plans, and to estab l i sh offic ia l  Mission Objectives which provide the basis for assess
ment of m i ssion accompl ishment. 

Pre launch reports a re prepared and issued for each f l i ght project just prior to l aunch. 
Fol l owing . l aunch ,  updat ing ( Post Launch) reports for each mission a re i ssued to keep 
Genera l  Management current l y  informed of defini tive mission resu l ts as provided in 
NASA Management Instruction HQMI 8610. 1. 

Primary distri bution of these reports is intended for personne l having program/project 
management responsibi l i ties which sometimes resu l ts in a h igh ly technical  ori entation. 
The Office  of Publ ic Affai rs publishes a comprehensive series of reports on NASA fl ight 
missions which a re ava i lab le  for d issemination to the Press. 

APOLLO MISSION OPERATION RE PORTS are publ i shed in two vol umes: the MISSION 
OPERATION REPORT ( MOR ) ;  and the MISSION OPERATION REPORT, APOLLO 
S U PPLEMENT . Thi s  format was designed to provide a mission-oriented document in  
the MOR, wi th supporting equipment and fac i l i ty descri ption in the MOR, APOLLO 
S U PPLEMENT. The MOR, APOLLO S UPPLEMENT is  a program-oriented reference 
document wilh a b road technica l  descri ption of the space vehic l e  and assoc iated equ ip
ment, the launch complex, and mission control and support fac i l i t ies. 

Publ i shed and Distri buted by 
PROGRAM and S PECIAL REPORTS DIV IS  ION {XP) 

EXECUTIVE S ECRETARIAT - NASA HEADQUARTERS 
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Mission 

AS-201 

AS-203 

AS-202 

APOLLO 4 

APOLLO 5 

Launch 
Date 

2/26/66 

7/5/66 

8/25/66 

11/9/67 

1/22/68 

APOLLO 6 4/4/68 

7/6 /71 

M-933- 71- 15 

SUMMARY 

APOLLO/SA TURN FLIGHTS 

Launch 
Vehicle 

SA-201 

SA-203 

SA-202 

SA-501 

SA-204 

SA-502 

Payload 

CSM-009 

LH2 in 
S-IVB 

CSM-011 

CSM-017 
LTA-lOR 

LM-1 
SLA-7 

CM-020 
SM-014 
LTA-2R 
SLA-9 

Page 1 

Description 

Launch vehicle and CSM 
development. Test of CSM 
subsystems and of the space 
vehicle. Demonstration of 
reentry adequacy of the CM 
at earth orbital conditions. 

Launch vehicle development. 
Demonstration of control of 
LH

2 
by continuous venting 

in orbit. 

Launch vehicle and CSM 
development. Test of CSM 
subsystems and of the 
structural integrity and 
compatibility of the space 
vehicle. Demonstration of 
propulsion and entry con
trol by G&N system. Demon
stration of entry at 28,500 
fps. 

Launch vehicle and space
craft development. Demon
stration of Saturn V Launch 
Vehicle performance and of 
CM entry at lunar return 
velocity. 

LM development. Verified 
operation of LM subsystems: 
ascent and descent propulsion 
systems (including restart) 
and structures. Evaluation 
of LM staging. Evaluation 
of S-IVB/IU orbital perfor
mance. 

Launch vehicle and space
craft development. Demon
stration of Saturn V Launch 
Vehicle performance. 



APOLLO/SATURN FL IGHTS 

Mission Launch Launch 
Date Vehic l e  

APOLLO 7 1 0/1 1/68 SA-205 

APOLLO 8 1 2/2 1 /68 SA-503 

APOLLO 9 3/3/69 SA-504 

APOLLO 1 0  5/ 1 8/69 SA-505 

APOLLO 1 1  7/1 6/69 SA-506 

APOLLO 1 2  1 1/14/69 SA-507 

APOLLO 1 3  4/1 1 /70 SA-508 

7/6/71 

Payload 

CM- 10 1  
SM- 1 0 1  
S LA-5 

CM- 1 03 
SM- 1 03 
LTA-B 
S LA- 1 1 

CM- 104 
SM- 1 04 
LM-3 
S LA- 1 2  

CM- 1 06 
SM- 1 06 
LM-4 
S LA- 1 3  

CM- 1 07 
SM- 1 07 
LM-5 
S LA- 14 

CM- 1 08 
SM- 1 08 
LM-6 
S LA- 1 5  

CM- 1 09 
SM- 1 09 
LM-7  
SLA- 1 6  

Page 2 
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Desc ription 

Manned CSM operations . Dura
tion 10 days 20 hours . 

Lunar orbita l  mission . Ten 
l unar orbi ts . Mission duration 
6 days 3 hours . Manned CSM 
operations . 

Earth orbi ta l mission . Manned 
CSM/LM operations . Duration 
10  days 1 hou r .  

Lunar orb i ta l  mission . Manned 
CSM/LM operations . Eva l ua
tion of LM performance in c i s
l unar and l unar envi ronment 1 

fol low ing l unar land i ng profi l e .  
Mission duration 8 days . 

Fi rst manned l unar l anding mis
sion . Lunar surface stay t ime 
2 1 . 6  hours . One dua l  EVA 
(5 man hours). Miss ion duration 
8 days 3 hours . 

Second manned l unar landi ng 
mission . Demonstration of 
point l and i ng capabi l i ty .  De
p loyment of ALSEP  I .  Surveyor 
I l l  i nvestigation . Lunar surface 
stay t ime 3 1 . 5  hours . Two dual 
EVA's ( 1 5 . 5  manhours) . Mission 
duration 10 days 4 . 6  hours . 

P lanned th i rd l unar l anding . 
Miss ion aborted at approximate ly  
56  hours due to  loss of SM 
cryogenic oxygen and consequent 



Mission Launch 
Date 

APOLLO 1 3  continued 

APOLLO 1 4  1/1 3/71 

7/6/71 

APOLLO/SATURN FL IGHTS 

Launch 
Veh ic le  

SA-509 

Payload 

CM- 1 10 
SM- 1 10 
LM-8 
SLA- 1 7  

Page 3 
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Description 

l oss of capabi l i ty to generate 
e lectrica l power and water .  

Thi rd manned l unar land ing 
miss ion . Se l enol ogica l  inspec
tion, survey and samp l ing of 
materia l s  of Fra Maura Formation . 
Deployment of ALSE P .  Lunar 
Surface Stayt ime 33 . 5  hours . 
Two dual EVA's { 1 8 . 8  man hours) . 
Miss ion duration 9 days . 
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NASA OMS F M ISS ION OBJECT IVES FOR APOLLO 1 5  

P RIMARY OBJECT IVES 

Perform selenolog ica l i nspection, su rvey, and sampl i ng of materia l s  and 
surface features in a prese l ected a rea of the Hadley-Apennine reg ion . 

Emplace and activate surface experiments . 

Eva l uate the capabi l i ty of the Apol l o  equ ipment to provide extended l unar 
surface stay t ime ,  increased EVA operations, ond surface mobi l i ty . 

Conduct i n-fl ight experiments and photographic tasks from l unar orbi t .  

Rocco A .  Petrone 
Apol l o  Program D i rector 

Date: __.1._.,����/9_._'1...:....�/..__ __ Date: 

. /1 rJ(J If ZL 
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M ISS ION OPE RAT IONS 

G E NE RAL 

The fol l ow ing paragraphs conta in  a brief  descri ption of the nomi -na l l aunch,  fl ight, 
recovery, and post-recovery operations . For the th i rd month launch opportuni ty,  
wh ich  may i nvol ve a T-24 hour launch ,  there wi l l  be a second fl ight plan .  Overa l l  
m i ssion profi l e  i s  shown i n  Figure 1 .  

LAUNCH W I NDOWS 

The mission p lann ing considerations for the launch phase of a l unar mission a re, to a 
ma jor extent, related to l aunch wi ndows.  Launch windows are defined for two 
d i fferent t ime periods: a "da i l y  wi ndow" has a duration of a few hours duri ng a given 
24-hou r period; a "month l y  w indow" consists of a day or days which meet the mission 
operationa l constra i nts duri ng a given month or l una r cyc l e .  

Launch wi ndows w i l l be based on fl ight azimuth I im i ts o f  80° to 1 00° (ea rth-fixed 
head ing of the launch veh ic l e  at end of the rol l program), on booster and spacecraft 
performance ,  on i nsertion tracking, and on I ight ing constra ints for the l unar land ing 
si tes . 

The Apo l l o  1 5  l aunch w indows and assoc iated l unar landing sun el evation ang les are 
presented i n  Tabl e  1 • 

TABLE 1 

LAU NCH W I NDOWS 

WI N DOWS {ES'I) SUN ELEVAT ION 
LAU NCH DATE OPE N CLOSE ANG LE 

July 26, 1 97 1  0934 12 1 1  1 2 .0° 

Ju l y  27, 1 97 1  0937 1 2 1 4  23.2° 

August 24, 1 97 1  0759 1 038 1 1 . 3° 

August 25, 1 97 1  08 1 7  1055 22 . 5° 

September 22, 1 97 1  0637 09 1 7  1 2 . 0° 

September 23, 1 97 1  0720 1000 1 2 . 0° 

September 24, 1 97 1  0833 1 1 1 2 23 .0° 
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APOLLO 15 FLIGHT PROFILE 

CM/SM SEPARATION 

CM SPLASHDOWN , ,� 
AND RECOVERY 1 • 

S-IVB 2ND BURN CUTOFF 
TRANSLUNAR INJECTION (TLI) 

SIC SEPARATION, 
TRANSPOSITION, 
DOCKING & EJECTION 

SUBSATELLITE 
EJECTION (REV 74) 

IN-FLIGHT EVA 

�Jt.C\OR'{ 
_ .. .-cr..R\� � (REV 48) 

cSlo\ �CENT STAGE---
JETTISON (REV Sl) 

LM /CSM DOCKING 
(REV 49) 

LM POI 

SIM DOOR JETTISON --........ 

ORBIT CHANGE 
55 x 75 NM (REV 73) 

-TRANS EARTH 
INJECTION (REV 74) 

/CSM 60 NM 

RENDEZVOUS 

VCSM ORBIT 
t CIRCULARIZATION 

� 60 NM (REV 12) 

EARTH ORBIT '{ "' INSERTION 
n i�Jt.CiOR 

• lj�t>-1' LOI CSM/LM 
58 x 170 NM s/C' 

---
---

��Sl z---
----'\ ----

-

S-IVB IMPACT '\_S-IVB APS TRAJECTORY 
EVASIVE MANEUVER . . . . . . . . . . . . 
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LAUNCH TH ROUGH TRANSLUNAR I NJECTIUN 

The space veh icle w i l l  be launched from Pad A of launch compl ex 39 at the Kennedy 
Space Center .  The boost i nto a 90- NM earth parki ng orbit (EPO) will be accomplished 
by sequential burns and staging of the S- IC and S- 1 1 launch vehicle stages and a partial 
burn of the S- IV B  stage . The S- IVB/I U and spacecr�ft will coast in a c i rc ular E PO for 
approximately 1 . 5 revolutions wh ile preparing for the fi rst opportuni ty S- IVB  translunar 
i n j ection (TL I) burn, or 2 . 5  revolutions i f  the second opportuni ty TL I burn is requ i red . 
Both i n jection opportuni ties a re to occur over the Pac i fic  Ocean .  The S- IVB T L I  burn 
wi  I I place the S - IV B  /IU and spacecraft on a transluna r tra jectory ta rgeted such that 
transearth return to an acceptable entry corridor can be achieved w i th the use of the 
Reaction Control System (RCS) duri ng at  least five hours (7 hrs: 57 mi n .  G round 
E lapsed T ime (GET)) after TL I  cutoff. For this mission the RCS capabili ty w i l l  actua l ly 
ex ist up to about 59 hours G ET for the CSM/LM combi nation and about 67 hours GET  
for the CSM only . TL I  ta rgeting will permit an acceptable earth return to  be achieved 
usi ng S PS or LM DPS unt i l  at least pericynthian plus two hours, i f  Luna r Orb i t  I nsertion 
(LOI) is not pe rformed . For this mission however 1 the lM DPS requirement can be met 
until about 20 hours .after L{)J . 

TRANSLUNAR COAST TH ROUG H LU NAR ORBIT I NSERT ION 

With in two hou rs after i n jection the Command Serv ice Module (CSM) wi I I  separate 
from the S-IV B/I U and spacec raft-LM adapter (S LA) and will transponse, dock w i th 
the LM, and e ject the LM/CSM from the S- IV B/I U .  Subsequently, the S - IV B/IU will 
perform an evasive maneuver to a l te r  i t's c i rcumluna r coast tra j ectory c lear of the space
c raft trajectory . 
The spent S- IVB/IU will be impacted on the lunar su rface at 3° 39'S . and 7° 34 . 8'W . 
provid ing a stimulus for the Apollo 1 3  and 1 4  emplaced se ismology experiments . The 
necessary delta veloc i ty (6 V) requ i red to alter the S- IVB/I U c i rcumluna r tra jectory 
to the des i red i mpact  tra jectory wi I I  be derived from dumpi ng of residual LOX and 
burn(s) of the S - IVB/APS and .ullage motors . The fi nal maneuver will occur wi th in  
about n i ne hou rs of li ftoff. The I U  wi ll have an S-Band transponder for tra jectory 
track i ng . A frequency bias wi I I  be i ncorporated to i nsure aga i nst i nterference between 
the S- IVB/IU and LM communications duri ng transl unar coast . 

Spacecraft passive thermal contro l  w ill be in i t iated after the fi rst midcourse correction 
(MCC) opportun i ty and wi l l  be ma i ntai ned th roughout the translunar-coast phase unless 
in terrupted by subsequent MCC's and/or navigational activi ties . The sc ient i fic  i nstru
ment modu le  (S IM) bay door will be jettisoned short l y  after the MCC-4 poi nt, about 4 . 5  
hours before lunar orb i t  insertion . 

Mul t iple-operation covers over the S IM bay experiments and cameras wi I I  provide 
thermal and contamination protection whenever they are not in use . 

7/6/71 Page 7 
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A retrograde S PS burn wi l l  be used for l una r orbi t i nsertion (LOI) of the doc ked space
craft i nto a 58 X 1 70-NM orbi t, where they wi l l  rema in  for approximately two revo lu
tions . 

DESCE NT ORB IT  I NSERT ION TH ROUGH LAND I NG 

The descent orb i t  i nsertion (DOl )  maneuver 1 a S PS second retrograde burn, wi l l  p lace 
the �SM/LM combjnation into a 60 x 8-NM orbit. 

A "soft" undock ing wi l l  be made during the 1 2th revol ution, usi ng the dock ing probe 
capture latches to reduce the imparted .6. V .  Spacecraft separation wi l l  be executed 
by the service modu le  (SM) reaction control  system (RCS),  provid ing a.6.V of approxi
mate l y  1 foot per second radia l l y downward towa rd the cente r of the moon . The CSM 
wi l l  c i rcu larize i ts orb i t  to 60 NM at the end of the 1 2th revol ution . During the 1 4th 
revol ution the LM D PS wi l l  be used for powered descent, which wi l l  beg in  approxi
mate l y  at pericynthian. These events are shown in Figure 2 .  A l u ra i n  profi l e  mode l  
w i l l  be ava i lab le  in  the LM gu idance computer (LGC) program to mi nimize unnecessary 
LM pitch i ng or thrust ing maneuvers . A steepened descent path of 25° wi l l  be used 
duri ng the term ina l  port ion of powered descent (from high gate) to enhance land i ng 
s i te visi b i l i ty .  The vertica l descent portion of the land ing phase wi l l  start at an a l ti tude 
of about 200 feet at a rate of 5 feet per second, and wil l  be te rmi nated at touchdown 
on the I unar surface . 

LAN D I NG S ITE {HADLEY-APE N N I NE REG ION) 

The Apennine Mounta i ns consti tute the southeastern bounda ry of  Mare Imbrium, form
i ng one side of a triang l e-shaped , e levated h igh land region between Mare Imbri um, 
Mare Seren i tat is,  and Mare Vaporum. I n  the area of the l and ing s i te ,  the mounta ins 
r ise up to 2 .5km above the ad jacent mare l evel . 

Rima Had l ey is a V-shaped l unar si nuous ri l l e  which para l l e l s  the western boundary of 
the Apenni ne Mounta i n  front . The ri l l e orig inates in an e l ongate depression in an 
a rea of poss ib le  vol canic domes and genera l l y  mainta ins a width of about 1 . 5km and a 
depth of 400 meters unti I i t  merges w i th a second ri l ie approx imately 1 00 km to the 
north . The orig in  of s inuous ri l l es such as Rima Had l ey may be due to some type of fl uid 
fl ow .  

Samp l i ng of the Apenni nian materia l shou l d  provide very anc ient rocks whose orig in  
predates the formation aJ"''.d fi l l ing of the major mare basins . Examination and samp l i ng 
of the r im of the Had ley Ri l l e and assoc iated deposits a re expected to y ie ld  informa-
t ion on the genesis of i t  and othe r si nuous ri l l es .  I f  the exposures in the ri l l e a re bedded, 
they wi I I  provide an exce l l ent stratigraph ic  section of lmbrian materia l .  

7/6/71 Page 8 
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C SM CIRCULARIZATION <REV 12) 
(60 X 60 NM) 

EARTH 

\ 

Page 9 

M-933-7 1 - 1 5  

LM DESCENT ORBIT 
(60 X 8 NM) 

,---+-UNDOCKING AND 
SEPARATION (REV 12) 

� SUN 

Fig .  2 
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The p lanned land ing poi nt coord i nates a re 26°0415411 N ,  303913011 E ( Figure 3) . 

APOLLO 15  LAND ING S ITE 

30°N. SEA OF RAINS---+---

LUNAR SURFACE OPERATIONS 
Fig .  3 

The maximum stay t ime on the l unar surface is approximate ly  67 hours which is about 
doubl e that of Apol lo  1 4  and is a resu l t  of the add i t ion of l i fe support consumab les i n  
LM- 10 .  A standup EVA (SEVA) wi l l  b e  performed about 1 1/2 hours after land i ng 
w i th the Commander (CDR) positioned with his  head above the opened upper hatch for 
surveyi ng the l una r surface . The SEVA wi l l  be fo l lowed by rest-work periods which 
provide for 3 traverse EVA's of 7-7-6 hours respecti ve l y .  The LM crew wi l l  remove 
the i r  su i ts for each rest period and wi l l  s leep i n  hammocks mounted in the LM cabi n .  

This mission wi l l  emp loy the Lunar Rovi ng Vehic l e  (LRV) which wi l l  carry both 
astronauts , expe riment equ ipment, and i ndependent communications systems for d i rect 
contact with the earth when out of the I i ne-of-sight of the LM re lay system . Voice 
communication w i l l  be continuous and color TV coverage wi l l  be provided at each 
ma jor science stop (see Figure 4) where the crew wi l l  a l ign the high ga in  antenna . 
The ground contro l l e rs wi l l  then assume control  of the TV through the ground control l ed 
te l evi sion assemhl y  (GCTA) mounted on the LRV .  A TV panorama is p lanned at each 
major sc ience stop, fol l owed by coverage of the astronauts sc ienti fic a!=tiv i t ies .  

7/6/11 Page 1 0  
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The rad i us of c rew operations wi l l  be constra i ned by the LRV capabi l i ty to return the 
c rew to the LM i n  the event of a Portable Li fe Support System (PLSS) fa i l ure or by the 
PLSS wa l kback capabi l i ty i n  the event of an LRV fa i l u re, whi�hever is the most 
l i mi t i ng at any point  i n  the EVA . I f  a wa lk ing traverse must be performed , the rad ius 
of operations w i l l be constra ined by the buddy secondary l i fe support system (BSLSS) 
capabi l i ty to return the c rew to the LM in the event of a PLSS fai l ure . 

EVA PE R IODS 

Approximatel y 1 1/2 hours after l and ing the CDR  wi l l  perform a 30 minute S EVA. He 
w i l l  stand i n  the LM w i th h is  head above the hatch openi ng to observe the l unar geo
graph ica l  features and photograph the surroundi ng area . The SEVA wi I I  ass ist the crew 
i n  traverse p lann i ng and i n  sel ecti ng a si te for Apol l o  Lunar Surface Experiment Package 
(ALSE P) dep loyment. The crew w i l l  rest after the S EVA and before the fi rst traverse 
EVA. The 3 traverses p lanned for Apo l l o  1 5  are designed w i th f lexibi l i ty for sel ection 
of sc ience stops as indicated by the shaded a reas on the traverse map (Figure 4) • 

Fi rst Eva Period 

The fi rst EVA (up to 7 hours duration) wi l l  i nc l ude the fol l ow ing: conti ngency 
sample col l ect ion, LM i nspection, LRV dep loyment and l oad ing ,  performance 
of a geo logy traverse usi ng the LRV , dep loyment and activation of the ALSEP,  
depl oyment of  the l aser rang i ng retro-refl ector, and deep core sample d ri l l i ng . 
The TV camera wi l l  be mounted on a tripod to the west of the LM earl y i n  the 
EVA for observation of c rew activ i ties (i nc l ud i ng LRV deployment) in the v ic ini ty 
of the LM ( Figure 5) . The geo logy traverse wi l l  fo l low as near ly as possib l e  the 
p lanned route shown for EVA- 1 in Figure 4 .  

The data acquisi tion camera and Hasse lb lad cameras, usi ng co lor fi l m ,  w i l l  be 
used duri ng the EVA to record l una r surface operations. The l unar communica
tions relay un i t  (LC RU) and the ground commanded tel evision assembly (GCTA) 
wi l l  be used in con junction w i th LRV operations . Lunar surface samp les w i l _ l be 
documented by photography and voice desc ription . H igh resol ution photographic  
survey of  ri l l e structure and other surface features wi l l  be accomp l i shed w i th the 
Hassel blad camera equ ipped w i th the 500 mm lens. I f  t ime does not perm i t  fi l l i ng 
the sample return contai ner (S RC) w i th documented samples,  the c rew may fi l l  the 
S RC w i th samples se lec ted for scienti fic i nterest . Fol lowing the t raverse, the 
c rew w i l l  dep loy and activate the ALSEP  to the west of the LM land ing poi nt as 
shown in Figure 6 .  I f  t ime does not.permi t  completion o f  a l l  ALSEP  tasks, they 
w i l l  be reschedu led for appropriate t imes i n  subsequent EVA's . The p lanned 
t ime l i ne for a l l  EVA- 1 activi t ies is presented i n  Figure 7 .  
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Second and Thi rd EVA Periods 

The second and thi rd EVA's (7 and 6 hours duration respective ly)  w i l l  conti nue 
the extensive sc ient ific  i nvestigation of the Had ley-Apennine region and further 
operationa l assessment of the new and expanded capabi l i ty of the Apo l l o  hardware 
and systems. LRV sorties are p lanned for exploration of the Apenn ine front, 
Had ley Ri l ie,  and other prominent features a long the traverse routes as shown i n  
Figure 4 .  

The ma jor portion of the l unar geology i nvestigation (S-059) and the soi l mechanics 
experiment (S-200) wi l l  be conducted during the second and th i rd EVA's and wi l l  
i nc l ude voice and photographic documentat ion of sample  materia l  as i t  i s  col l ect
ed and descri ptions of l ura i n  features. The sol a r  w i nd composition (S-080) wi l l  
be conc l uded prior to termination of the thi rd EVA and wi l l  be returned for post
fl ight ana l ys i s .  The LRV wi l l  be posit ioned at the end of the EVA-3 traverse to 
enable remote control l ed co lor TV coverage of LM ascent, a solar  ex l i pse on 
August 6, and other observations of sc ienti fic i nterest . The p lanned timel i nes for 
EVA-2 and EVA-3 act iv i t ies are presented i n  Figu res 8 and 9 respecti ve l y .  Fol 
low ing EVA-3 c loseout the crew wi l l  make preparations for ascent and rendezvous . 
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LUNAR ORBIT OPERATIONS 

G E NE RAL 

The Apol l o  1 5  Mission is the fi rst w i th the mod i fied B lock I I  CSM configura tion . An 
i ncrease in c ryogenic storage provides i nc reased mission durat i6n for the performance 
of both an extended l unar surface stay time and a l unar orbi t sc i ence period . The 
new sc ient ifi c  i nstrument modu l e  (S IM) i n  the SM provides for the mounti ng ofsc ienti fic 
experiments and for the i r  operation i n  fl ight . 

After the S IM door is jettisoned by pyrotechnic cha rges and unti l compl etion of l unar 
orbi ta l sc ience tasks , se l ected RCS thrusters wi l l  be i nhibi ted or experiment protective 
covers wi l l  be c l osed to mi n imize contami nation of experiment sensors duri ng neces
sa ry RCS burns . Atti tude changes for therma l control and experiment a l ignment w i th 
the l unar su rface and deep space (and away from d i rect sunl ight) w i l l  be made w i th the 
act ive RCS th rusters . Orbi ta l sc ience activi t ies have been planned at appropriate 
times th roughout the l unar phase of the mission and consist of the operat ion of 5 cameras 
(35mm N ikon, 1 6  mm Data Acquis i tion, 70 mm Hasse l blad , 24 i nch Panoramic and a 
3 i nch  Mapping) ,  a color TV camera , a l aser a l t imeter, a gamma ray spectrometer, 
X-ray fl ourescent equipment, a l pha ray partic l e  equipment and mass spectrometer 
equ ipment . 

Pre-Rendezvous Luna r Orbi t Sc ience 

Orbi ta l sc ience operations wi I I  be conducted during the 60 x 8 NM orbi ts after DOl ,  
whi l e  i n  the doc ked configuration . Orbita l sc ience operations wi l l  be stopped for the 
separation and c i rcu la rization maneuvers performed dur ing the 1 2th revol ution, then 
restarted after CSM c i rcu larization . 

The experiments ti me l i ne has been deve loped i n  con junction w i th the surface t ime l i ne 
to provide, as near l y as possib le ,  1 6  hour work days and concurrent 8 hour CSM and 
LM c rew s l eep periods . Experiment activation cyc l es are designed to have minimum 
i mpact on c rew work-rest cyc l es . 

About 8 hours before rendezvous, the CSM wi l l  perform a p lane change maneuver 
to provide the desi red 60 x 60 NM coplanar orbi t at the t ime of the LM rendezvous . 

LM Ascent, Rendezvous and Jettison 

After compl etion of l unar surface activi ties and ascent preparations, the LM ascent 
propu ls ion system (APS) and LM RCS wi l l  be used to launch and rendezvous w i th the 
CSM . Prior to LM l i ftoff, the CSM wi l l  complete the requ i red p lane change to per
m i t  a nom ina l l y coplanar rendezvous . 
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The d i rect ascent rendezvous technique i ni tiated on Apol lo  1 4  wi l l  be performed i n
stead of the coe l l i pt ic rendezvous technique used on ear ly  land ing missions . The 
l i ft-off wi ndow duration is about 1 0  seconds and is constrai ned to keep the peri l une 
above 8 NM . The LM wi l l  be i nserted i nto a 46 x 9 NM orbi t so that an APS term ina l  
phase i n i tiation (TP I )  burn can be performed approximate ly 45 mi nutes after i nsertion. 
The fi na l braking maneuver w i l l occur about 46 mi nutes later; The tota l t ime from 
LM l i ftoff to the fina l breaking maneuver wi l l  be about 99 minutes . 

Docki ng wi l l  be accomp l ished by the CSM w i th RCS maneuvers . Once docked , the 
two LM crewmen w i l l  transfer to the CSM wi th l unar sampl e  materia l , exposed fi lms, 
and designated equ ipment .  

ffhe LM ascent stage wi  I I  be  jett i soned and subsequentl y deorbi ted to impac t  on  the 
lunar surface, to provide a known stimu lus for the emplaced seismic experiment . The 
impact w i l l  be targeted for 26° 1 5'N . and 1 ° 45'E . 

Post-Rendezvous Lunar Orbit Sc ience 

After rendezvous and LM ascent stage jetti son, add i tiona l sc ienti fic  data w i l l be 
obtai ned by the CSM over a two-day period . Conduct of the S IM experiments and 
both SM and CM photographic tasks wi I I  take advantage of the extended g round track 
coverage duri ng this period . 

Duri ng the second revo l ution before transearth i n jection, the CSM wi l l  perform an 
S PS maneuver to achieve a 5Sx 75 NM orbi t .  Short l y  thereafter, the subsatel l i te 
carried i n  the SIM bay wi l l  be l aunched northward , norma l to the ec l iptic p lane. 
I t  i s  ant ic ipated to have a l i fetime of approx imatel y 1 year .  

TRANSEARTH I NJECT ION TH ROUGH LAND I NG 

After compl etion of the post-rendezvous CSM orbita l activ i t ies, the S PS wi l l  perform 
a posigrade burn to i n ject the CSM onto the transearth tra jectory . The nom ina l  return 
t ime wi l l  be 7 1 . 2  hours w i th a return i nc l i nation of 40° relative to the earth's equator . 

During the t ransearth coast phase there wi l l  be conti nuous communications coverage 
from the t ime the spacecraft appears from beh ind the moon unti I short l y  prior to entry . 
Midcourse corrections wi l l  be made, i f  requi red . A six-hour period has been a l located 
for the conduct  of an i nfl ight EVA, i nc l ud i ng pre- and post- EVA activi t ies, to re-
trieve fi lm  cassettes from the S IM i n  the SM . TV, an i nfl ight demonstration, and 
photographic tasks (i nc l ud ing the solar ec l i pse on August 6, 1 97 1 )  w i l  be1performe� as 

schedu led in the flight plan .  S IM experiments wil l  be conti nued duri ng transearth coast. 

The CM w i l l  separate from the SM 1 5  minutes before entry i nterface. Earth touchdown 
wil l be in the mid-Pacific at  about 295:12 GET, 12 .3  days after launch . The nomina l 
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l and i ng coord i nates a re 26° 07'N . and 1 58°W approximate l y  300 mi l es north of 
Hawa i i . The prime recovery sh ip is the USS Oki nawa . 

POST- LA N D I NG OPERATIONS 

Fl ight Crew Recovery 

Fo l l ow ing sp lashdown,  the recovery hel icopte r w i l l  d rop swimmers and l i fe ra fts near 
the CM . The swimmers wi l l  i nsta l l  the flotat ion col lar on the CM, attach the l i fe 
raft, and pass fresh fl ight sui ts i n  through the hatch for the fl ight c rew to don before 
l eav ing the CM . The crew wi l l  be transferred from the spacecraft to the recovery 
sh ip via l i fe raft and hel icopter and wi l l  return to Houston, Texas for debriefi ng . 

Qua ranti ne for Apol lo  1 5  and the remaini ng l unar missi ons has been el im inated and 
the mobi l e  qua rant ine faci l i ty wi l l  not be used . However, bio logica l i so lation garments 
wi l l  be ava i l able for use in the event of unexpl ai ned c rew i l l ness . 

CM and Data Retrieva l Operations 

After fl ight c rew pickup by hel icopter, the CM wi l l  be retrieved and placed on a 
dol l y  aboard the recovery shi p .  Lunar samples, fi lm ,  fl ight lo�s, etc . ,  w i l l  be re
trieved for shipment to the Lunar Receiv ing Laboratory (LRL) . The spacec raft wi I I  
be off- l oaded from the ship  a t  Pearl Ha rbor and transported to an area where deactiva
tion of the CM propel lant system wi l l  be accompl ished . The CM wi l l  then be returned 
to contractor fac i l i ties .  Fl ight c rew debriefi ng operations, sample ana l ysis ,  and post
fl ight data ana l ysis w i l l  be conducted i n  accordance wi th establ i shed schedu l es .  

ALTERNATE M ISS IONS 

Genera l 

I f  an anoma l y  occurs after I i ftoff that wou l d  prevent the space vehic l e  from fo l low ing 
i ts nomi na l fl ight p la n,  an abort or an a l ternate mission wi l l  be i ni t iated . An abort 
wi I I  provide for acceptable  fl ight c rew and CM recovery . 

An a l ternate mission is a modi fied fl ight p lan that resu l ts from a l aunch veh ic l e, 
spacec raft ,  or support equ ipment anoma l y  that prec l udes accomp l i shment of the pri 
mary mission objectives . The purpose o f  the a l ternate mission i s  to provide the fl ight 
c rew and fl ight control l ers wi th a plan by which the greatest benefi t can be ga i ned 
from the fl ight usi ng the remai ni ng systems capabi l i ties .  
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Alternate Missions 

The two general categories of alternate missions that can be performed duri ng the 
Apollo 15 Mission a re (1) earth orbi ta l and (2) l unar. Both of these categories have 
severa l va ria tions which depend upon the nature of the anoma l y-l ead ing to the alter
nate mission and the resu l t i ng systems status of the LM and CSM. A brief description of 
these a l ternate missions is contai ned in the fo l l owing pa ragraphs. 

Ea rth Orbit 

In the event that TLI i s  i nh ibi ted, an ea rth orbit  mission of approximate ly  six 
and one-thi rd days may be conducted to .:>bta in  maximum benefi t from the sc ientific 
equipment aboard the CSM. Subsequent to transfer of the necessary equipment to 
the CM, the LM w i l l  be deorbi ted into the Pac i fic Ocean. Three SPS burns will 
be used to put the CSM i nto a 702 x 1 1 5 nm orbi t where the subsatell i te wi l l  be 
l aunched a t  approx imate ly 35 hours GET. The high apogee w i l l  afford maximum 
li fetime of the subsatel l i te. The launch ing w i l l  be i n  the daylight wi th the spi n 
rotation axis norma l to the ec l i ptic to achieve the maximum absorption of solar 
energy. The gamma ray spec trometer wi II be employed to obta in  data on the 
earth's magnetosphere. Two add i tiona l S PS burns will be performed to place the 
CSM i nto a 240 x 1 1 4  nm orbit wi th the apogee over the Uni ted States for photo
graphic tasks usi ng the S IM bay cameras. Camera cassettes wi l l  be ret rieved by 
EVA on the l ast day of the mission. In add i tion , the a l pha-particle spectrometer 1 

mass spectrometer, and laser a l t imeter wi l l  be exerc ised to veri fy hardware opera
bili ty. The x-ray fl uorescence equipment wi l l  be used for pa rtia l  mapping of the 
universe and obta in ing read i ngs of cosmic background data. 

Luna r Orbi t 

Lunar orbi t missions of the fo l lowing types wi l l  be planned i f  spacecraft systems 
wi l l  enable accomp l ishment of orbital sc ience objectives i n  the event a lunar 
land i ng is not possibl e. 

7/6/7 1 

CSM/LM 

The translunar tra jectory w i l l  be ma i nta ined w ithi n  the D PS capabi l i ty of an 
acceptable earth return in the event LOI is  not performed. Standard LOI 
and TE l techniques wi l l  be used except that the D PS wi l l  be retai ned for TEl 
unt.ess..requhed to achieve a l unar orbi t .  The S PS wil l be capable of per
formi ng TE I on any revo lution. Orbi ta l sc li ence and photographic tasks from 
both the new SLV\ bay and from the CM will be conducted in a h igh-i nc l i nation , 
60 NM c i rcula r  orbi t for about 4 days. 
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CSM Al one 

I n  the event the LM is not ava i l able, the CSM wi l l  ma inta i n  a trans l unar 
tra jectory with in  the SM RCS capabi l i ty of an acceptable earth return . 
LOI wi  I I  not be performed i f  the S IM bay door cannot be jettisoned . Orbita l  
sc ience and photographic tasks wi l l  be conduc ted i n  a h igh_;i nc l ination, 
60 NM l unar orbi t during a 4 to 6 day period . 

CSM/Aione (From Land ing Abort) 

In the event the l unar land ing is aborted , an orbi ta l  sc ience missi on wi l l  
be accompl i shed by the CSM a lone after rendezvous, docking, and LM 
jett i son . The tota l orbi t t ime wi II be approximatel y 6 days. 
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EXPE RIME NTS, DETA I LE D  OBJECT IVES, 
I N-FL I GHT DEMO NSTRAT IONS, AND OPERAT IONAL TESTS 

The technica l  i nvestigations to be performed on the Apol lo  1 5  Mission are c l assi fied as 
experiments, deta i l ed objectives, or operationa tests: 

Experiment - A technica l i nvestigation that supports sc ience i n  genera l or provides 
engi neer ing, techno logical, med ical or other data and experience for appl ication 
to Apol lo l unar exploration or other programs and i s  recommended by the Manned 
Space Flight Ex;periments Board (MS FE B) and assigned by the Assoc iate Administrator 
for Manned Space Fl ight to the Apol lo Program for flight. 

Deta i led Objective - A sc ienti fi c ,  engi neeri ng , med ical or operationa l i nvesti
gation that provides important data and experience for use i n  development of 
ha rdware and/or procedures for app l i cation to Apol lo missions . Orbi ta l photo
graph ic tasks, though reviewed by the MS FE B, are not assigned as forma l experi
ments and w i ll be processed as CM and SM deta i l ed objec tives . 

l nfl ight Demonstration - A technical  demonstration of the capabi I i ty of an 
appa ratus and/or process to i l l ustrate or uti l ize the unique cond itions of space 
fl ight envi ronment .  lnfl ight Demonstration wi I I  be performed only on a non
i nterference basis w i th all other mission and mission related activi t ies .  Utiliza
tion performance, or compl etion of these demonstrations wi l l  in no way relate to 
mission success . (None p lanned for thi s mission) 

Operationa l Test - A technical  i nvest igation that provides for the acqu i sit ion of 
technica l  data or eva l uates operationa l techniques, equ ipment, or fac i l i ties but 
is not requi red by the objectives of the Apol lo fl ight mission . An operational test 
does not affect the nom ina l  mission t ime I i ne, adds no payload weight, and does 
not jeopard ize the accomp l i shment of primary objectives, experiments, or deta iled 
objec tives . 

EXPE RIME NTS 

The Apol lo 1 5  Mi ssion i nc l udes the fol l ow ing experiments: 

Luna r  Surface Experiments 

Lunar su rface experiments a re dep loyed and acti vated or conducted by the Commander 
and the Lunar Module Pi lot duri ng EVA periods .  Those experiments which a re part of 
the ALSEP  a re so noted . 
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Lunar Passive Seismology (S-03 1 )  (ALSEP) 

The objec tives of the passive seismic experiment are to moni tor l una r seismic  
activity and to detect meteoroid impacts, free osc i l lat ions o f  the moon, su rface 
ti l t  (tida l deformations), and changes i n  the vertica l component of g ravita tiona l 
accelerat ion . The experiment sensor assembl y is made up of th ree orthogona l ,  
l ong-period seismometers and one vertica l ,  short-period seismometer. The 
i nstrument and the near- l unar su rface are covered by a therma l sh roud. 

Lunar T ri -axis  Mangetometer (S-034) (ALSEP) 

The ob jectives of the l unar su rface magnetometer experiment are to measure the 
magnetic fie ld  on the l unar surface to d i fferentiate any source produc i ng the 
i nduced l una r magnetic fiel d ,  to measure the permanent magnetic moment, and 
to determi ne the moon's bu l k  magnetic permeabi l i ty duri ng traverse of the neutra l 
sheet i n  the geomagnetic ta i l .  The experiment has three sensors, each mounted 
at the �end of a 90-cm long a rm ,  which are fi rst oriented para l le l  to obta in  the 
fie ld  grad ient and thereafter orthogona l l y to obta in  tota l field measurements. 

Med ium Energy Sol ar  Wind (S-035) (ALSE P) 

The objectives of the use of the solar  w ind spectrometer are to determi ne the 
nature of the sola r  wind i nteractions wi th the moon , to relate the effects of the 
i nteractions to i nterpretations of the l unar magnetic field ,  the l unar atmosphere, 
and to the ana l ysi s of l unar samples, and to make i nferences as to the structure of 
the magnetospheric ta i l  of the earth . The measurements of the sola r  w i nd plasma 
is performed by seven Fa raday cup sensors which col l ect and detect e lectrons and 
protons . 

Supratherma l lon Detector (S-036) (ALSE P) 

The objec tives of the supratherma l ion detector experiment a re to provide 
information on the energy and mass spectra of posi tive ions c l ose to the l unar 
su rface and in the earth's magnetota i l  and magnetosheath , to provide data on 
plasma in teraction between the solar  wind and the moon, and to determine a 
pre I imi nary va l ue for e lectric potentia l  of the l una r surface . The supratherma l 
ion detector has two posi t ive ion detectors: a mass ana l yzer and a tota l ion 
detector. 

Co ld  Cathode Ionization Gauge (S-058) (ALSEP) 

The objec tive of the cold cathode ion ization gauge experiment, wh ich i s  i ntegrated 
with the supratherma l ion detector, i s  to measure the neutra l  partic l e  dens i ty of 
the l unar atmosphere. 
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Luhar Heat F low (S-037) (ALSEP) 

The object ives of the heat fl ow experiment are to determine the net l unar heat 
flux and the va l ues of therma l parameters i n  the fi rst th ree meters of the moon•s c rust . 

The experiment has two sensor probes placed i n  bore holes dri l led with the Apo llo 
Lunar Surface Dri l l  (ALSO) . 

Lunar Dust Detector {M-5 1 5) 

The objectives of the dust detector experiment is to obta in  data on dust accretion 
rates and on the therma l and rad iation envi ronment .  The dust detector has three 
small photoelec tric cel l s  mounted on the ALSEP centra l stat ion sun sh ie ld_. fac ing 
the ecliptic path of the sun .  

Lunar Geo logy Invest igation (S-059) 

The fundamenta l objec tive of this experiment is to provide data for use i n  the 
i nterpretation of the geolog ica l  h i story of the moon in the v ic in i ty of the land ing 
si te . The i nvestigation wi l l  be carried out dur ing the pla nned l unar su rface 
traverses and wi l l  uti l ize camera systems, hand tools, core tubes, the ALSO, and 
sample conta iners . The battery powered ALSO wi l l  be used to obtain cor� samp les 
to a maximum depth of 2 . 5 meters . 

Documented Sampl es - Rock and soi l  samples represent ing d i fferent morphologic 
and petro log ic  features w i l l  be described , photographed, and col lected i n  in
d ividual  pre-numbered bags for return to earth. This inc l udes comprehensive 
samples of coarse fragments and fine l unar soi l to be col l ected in pre-selected 
a reas. Documented samples are an important aspect of the experiment i n  that 
they support many sample principa l  investigators in add i tion to l unar geology. 
Documented samples of the Apennine front and the dril l  core samples have higher 
i nd i vidua l priori t ies than the other activit ies of thi s  experiment . 

Geologic Descript ion and Spec ia l  Samples - Desc ript ions and photographs of the 
fie ld  relat ionsh ips of a l l  accessible types of l unar features wi l l  be obta i ned .  
Spec ia l  samp les, such as the magnetic sample, wi l l  be col l ected and returned to 
earth. 

Laser Ranging Retro-refl ector {S-078) 

The object ive of the experiment i s  to ga in  know ledge of severa l aspects of the 
earth-moon system by making prec ise measurements of the d i stance from one or 
more earth si tes to severa l retro-reflector arrays on the surface of the moon . 
Some of these aspects are: l unar size and orbi t; physical l ibrations and moments 
of i nertia of the moon; secu lar accel eration of the moon•s l ongi tude which may 
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reveal a s l ow decrease i n  the gravitational constant; geophysica l  i nformation on 
the po lar  motion; and measurement of pred ic ted conti nental dri ft rates . The 
retro-reflector array on Apol lo  15 has 300 i ndividua l l y  mounted , high-precision, 
optica l corners . Aimi ng and a l ignment mechanisms are used to orient the a rray 
norma l to i nc ident laser beams d i rected from ea rth . 

So lar Wind Composi tion (S-080) 

The purpose of the sola r  w ind composi tion experiment is to determine the i sotopic 
composit ion of nob le  gases i n  the so la r  w i nd ,  at  the l unar surface, by entrapment 
of partic les i n  a l um inum foi l .  A staff and yard arrangement is used to dep loy the 
foi l  and ma i nta i n  i ts p lane perpend icu lar  to the sun's rays . After return to earth , 
a spectrometric ana l ys is  of the part ic l es entrapped i n  the foi l  a l lows quanti tat ive 
determination of the hel ium,  neon , a rgon ,  krypton , and xenon composi t ion of the 
sola r  w i nd . 

Soi l Mechanics Experiment (S-200) 

The object ive of the experiment i s  to obtai n  data on the mechanica l  properties of 
the l unar soi l from the su rface to depths of tens of centimeters . 

Data is  derived from l unar modu le  l anding dynamics, fl ight c rew observations and 
debriefings, examination of photographs, ana l ysi s of l unar samples, and astronaut 
act iv i t ies usi ng the Apol l o  hand too l s .  Experiment hardware i nc l udes an  astronaut 
operated sel f-recording penetrometer . 

l n-fl ight Experiments 

The i n-fl ight experiments are conducted dur ing earth orb i t ,  transl una r  coast , l unar 
orb i t ,  and transea rth coast m i ssion phases . They a re conducted w i th the use of the 
command modu l e  (CM) , the sc ienti fic i nstrument modu le  (S IM) l ocated i n  sector I of 
the service modu le  (SM) , or the subsatel l i te l aunched i n  l unar orbi t ,  as noted . 

Gamma-ray Spectrometer (S- 1 60 )  (S IM) 

The object ives of the gamma-ray spectrometer experiment a re to determine 
the l unar surface concentration of natura l ly occurri ng radioactive elements and 
of ma jor rock formi ng elements . This w i l l  be accompl i shed by the measurement 
of the l una r su rface natura l  and i nduce� gamma radiation whi l e  i n  orb i t  and by 
the moni tor ing of ga lact ic gamma-ray fl ux duri ng transearth coast . 

The spectrometer detects gamma-rays and d i scrimi nates aga i nst charged partic les 
i n  the energy spec trum from 0 . 1 to 10  mev . The i nstrument i s  encased i n  a 
cyl i ndr ica l  therma l sh ie ld which i s  depl oyed on a boom from the S IM for ex
periment operation . 
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X- Ray Fl uorescence (S- 1 6 1 )  (S IM) 

The objective of the X-ray spectrometer experiment i s  to determine the con
centration of ma jor rock-forming elements i n  the l unar surface . This i s  
accomp l ished by moni tori ng the fl uorescent X-ray fl ux produced by the i nter
action of sol a r  X-rays w i th surface materia l and the l unar surface X-ray a lbedo .  
The X-ray spectrometer, which i s  i ntegra l l y  packaged wi th the a l pha-parti c l e  
spectrometer, uses three sea led proportiona l counter detectors w i th d i fferent 
absorption fi l ters . The d i rect sola r  X-ray fl ux is  detected by the sola r  moni tor, 
which i s  l ocated 1 80° from the S IM in SM sector IV . An X-ray background 
count i s  performed on the l unar darkside . 

Al pha-Pa rtic le Spectrometer (S- 1 62) (S IM) 

The object ive of this experiment i s  to locate radon sources and establ i sh gross 
radon evol ution rates, which a re functions of the natura l  and isotopic radioactive 
materia l  concentrations i n  the I unar su rface . This wi I I  be accompl ished by 
measuri ng the l unar surface a l pha-partic l e  emissions i n  the energy spectrum from 
4 to 9 mev . 

The i nstrument emp loys ten surface barrier detectors . The spectrometer i s  mount
ed i n  an i ntegra l package w i th the X-ray spectrometer . 

S-Band Transponder (SCM/LM) (S- 1 64) 

The objectives of the S-band transponder experiment a re to detect variations i n  
the l una r gravity fie ld caused by mass concentrations and defic ienc ies and to 
establ i sh gravitationa l  profi l es of the ground tracks of the spacecraft .  

The experiment data i s  obta i ned by ana l ysi s of the S-band Dopp ler tracking data 
for the CSM and LM i n  l una r orbi t .  Mi nute perturbations of the spacecraft 
motion are correlated to mass anoma l ies i n  the l unar structure . 

Mass Spectrometer (S- 165) (S IM) 

The objectives of the mass spectrometer experiment a re to obta i n  data on the 
composi tion and d i stribution of the lunar atmosphere constituents in the mass 
range from 1 2  to 66 emu . The experiment w i l l a l so be operated duri ng trans
earth coast to obta i n  background data on spacecraft contamination . 

The i nstrument employs ionization of consti tuent molecu les and subsequent co l
lection and ident i fication by mass uni t  ana l ysi s .  The spectrometer i s  deployed 
on a boom from the S IM duri ng experiment operation . 
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The object ives of the bistatic radar experiment are to obta in data on the luna r  
bu l k  e lec tr ica l properties, su rface roughness, and regoli th depth to 1 0-20 meters . 
This  experiment wi I I  determine the lunar surface Brewster angle, which i s  a 
function of the bu lk  dielectr ic constant of the lunar material . 

The experiment data is obta i ned by analysi s of bistatic radar echos refl ected from 
the lunar su rface and subsurface, in  correlat ion w i th di rect downli nk signa l s. 
The 5-band and VH F communica tions systems, i nclud ing the VH F omni and 5-band 
high-ga in  or omni antennas, are uti l ized for th is  experiment .  

5ubsate l l  i te 

The subsatell i te is a hexagonal prism which uses a solar cel l power system , an 
5-band communications system, and a storage memory data system . A so lar  
sensor i s  prov ided for atti tude determi nati on. The subsatell ite is launched from 
the 5 1M i nto lunar orbi t and is spi n-stabi lized by th ree deployable, weighted 
a rms . The fo l low ing three experiments a re performed by the subsatel l i te: 

5-Band Tra nsponder (S- 1 64) (Subsatel l i te) - S im i l a r  to the $-band transponder 
experiment conducted with the CSM and LM , this experiment wi I I  detect vari
ations i n  the lunar gravity fiel d by ana lysis of 5-band signa l s .  The Doppl er 
effect va riat ions caused by mi nute perturbations of the subsatel l i te•s orb i ta l  
motions a re i nd i cat ive of  the magni tudes and locations o f  mass concentrations 
i n  the moon. 

Partic l e  Shadows/Boundary Layer (S- 1 73) (Subsatel l i te) - The objectives of th is  
experiment a re to mon i tor the e lectron and proton fl ux i n  th ree modes: i nter
planetary, magnetota i l , and the boundary layer between the moon and the sola r  
w ind . 

The i nstrument consists of sol id state telescopes to a l l ow detection of electrons 
in two energy ranges of 0- 1 4  kev and 20-320 kev and of protons i n  the 0 . 05 -
2.0 mev range. 

Subsatel l i te Magnetometer (S- 1 74) - The objectives of the subsatel l  i te magneto
meter experiment a re to determi ne the magni tude and d i rection of the i nter
planetary and earth magnet ic fields i n  the l unar region . 

The biaxia l  magnetometer i s  l ocated on one of the th ree subsatel l i te depl oyab le  
a rms . This i nstrument i s  capab le  o f  measuri ng magnetic field i ntensi t ies from 
0 to 200 gammas. 
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The objecti ve of the Apol lo wi ndow meteoroid experiment is to obta in data on the 
c i s l unar meteoroid fl ux of mass range w- 12 grams . The returned CM w indows wi l l  
b: ana l yzed for meteoroid impacts by compa rison with a prefl ight photomic roscopic 
w t ndow map .  

The photom
.
i c roscopic ana l ysi s  wi l l  be compa red w i th l aboratory ca l i bration veloc i ty 

data to deft ne the mass of impacting meteoroids . 

UV Photography - Earth and Moon (5- 1 77) (CM) 

The objecti ve of this experiment is to photograph the moon and the earth i n  one 
visual and three u l traviolet regions of the spectrum . The earth photographs will 
defi ne correlat ions between UV rad iation and known p lanetary cond i tions . These 
ana l yses w i l l  form ana l ogs for use wi th UV photography of other planets . The 
l una r photographs w i l l  provide add i tiona l data on l una r su rface color boundaries 
and fl uorescent materia l s . 

Photographs wi l l  be taken from the CM wi th a 70mm Hasselb lad camera equipped 
w i th four i nterchangeabl e fi l ters w i th d i fferent spectra l  response . Photographs 
wi l l  be taken in earth orbit,  trans l una r coast, and l unar orbit .  

Gegenschei n from Lunar Orbit (5- 1 78) (CM) 

The objec t ive of the gegenschei n experiment is to photograph the Mou l ton poi nt 
region, and ana l ytica l l y  defi ned nu l l gravity poi nt of the earth-sun l i ne behind 
the earth . These photographs wil l  provide data on the relationsh ip of the Moulton 
poi nt and the gegenschei n (an extended l ight source located a long the earth-sun 
l i ne beh ind the earth) .  These photographs may provide evidence as to whether 
the gegenschein is attributable to scattered sun l ight from trapped dust part icles 
at  the Mou l ton poi n t .  

Other Experiments 

Add i tiona l  experiments assigned to the Apol lo 15 Mission which are not a part of the 
l unar su rface or orbi ta l sc ience programs are l i sted below . 

Bone Minera l Measurement (M-078) 

The objectives of the experiment are to determi ne the occurrence and degree of 
bone minera l changes i n  the Apol l o  c rewmen which might resu l t  from exposure to 
the weight less cond i tion, and whether exposure to short periods of 1/6 g a l ters 
these changes . At sel ected pre- and post-fl ight t imes, the bone mi nera l content 
of the th ree Apo l l o  c rewmen wi l l  be determi ned usi ng X-ray absorption technique . 
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The rad ius and u l na (bones o f  the forea rm) and os ca lc i s  (heel )  a re the bones 
sel ected for bone mi nera l content measu rements . 

Tota l Body Gamma S pectrometry (M-079) 

The object ives of th is  experiment are to detect changes i n  tota l body potassi um 
and tota l musc l e  mass ( lean body mass), and to detect any i nduced rad ioactiv i ty 
i n  the bod ies of the crewmen . Prefl ight and post l aunch examination of each c rew 
member w i l l  be performed by rad iat ion detect ing i nstruments i n  the Rad iation Count
ing Laboratory at  MSC . There are no i nfl ight requi rements for this experiment . 

DETA I LED OBJECTIVES 

Fol l owing is a bri ef desc ription of each of the launch vehic l e  and spacec raft deta i l ed 
objec tives p lanned for this mission . 

Launch Veh ic l e  Detai l ed Objectives 

Impact the expended S- IVB/I U on the Luna r surface under nomina l  fl ight profi l e  
cond i t ions . 

Post-fl ight determination of actua l S- IVB/IU point of impact wi th in  5 km, and 
t ime of impact with in  one second . 

Spacec raft Detai l ed Objectives 

Col lect  a conti ngency sample for assessing the nature of the surface materia l  at 
the l una r land ing site in event EVA is  terminated . 

Eva l uate Lunar Rov ing Vehic l e  operat iona l characteristics i n  the l unar envi ronment .  

Demonstrate the LC RU/GCTA wi l l  adequate l y  support extended l una r su rface ex
p loration communication requi rements and obta i n  data on the effect of l unar dust 
on the system . 

Assess EMU l unar surface performance, eva l uate metabol ic  rates, c rew mobi l i ty 
and d i fficu l t ies i n  performi ng l una r surface EVA operations. 

Eva l uate the LM's land i ng performance.  

Obta in  SM h igh reso lu tion panoramic and h igh qua l i ty metric l unar surface photo
graphs and a l ti tude data from l unar orbi t to aid i n  the overa l l  exp loration of the 
moon . 
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Obta i n  C M  photographs of l unar su rface features o f  sc ienti fic  i nterest and o f  l ow 
brightness astronomica l  and terrestria l sources . 

Obta in  data to determ ine adequate therma l cond it ions are ma i ntai ned i n  the S IM 
bay and ad jacent bays of the service modu l e .  

I nspect the S IM bay, and demonstrate and eva l uate EVA procedures and ha rdware . 

Determine the effects of S IM door jettison i n  a l unar env i ronment . 

Obta i n  data on the performance of the descent eng ine . 

Record v isua l observations of farside and nea rside l una r surface features and pro
cesses to com pi ement photographs and other remote-sensed data . 

Obtai n  more defin i t ive information on the cha racteristics and causes of visua l 
I ight flashes.  

l nfl ight Demonstration 

None p lanned for this mission. 

OPERAT IONAL TESTS 

The fol lowi ng s ignifi cant operationa l tests wi l l  be performed i n  con junction wi th the 
Apol lo  1 5  missi on . 

Gravi ty Measu rement 

Pe rformance of the gravity measurement wi l l  be by ground control . Fol lowi ng l unar 
land i ng ,  the IMU and platform wi l l  rema in  powered up . Fl ight contro l l ers w i l l  
upl i nk the necessary commands to accompl ish grav i ty a l tghments of the IMU . Sub
sequent to the data readouts, the c rew wi l l  termi nate the test by poweri ng down 
the IMU . This i s  the only c rew function requ i red , and crew activit ies are not re
stri cted by the test . I f  the test is not completed i n  the short period after land i ng ,  
i t  may a l so be conducted dur ing the powered-up pre- l i ftoff operations . 

Acoustic Measurement 

The noise l eve l s  of the Apol lo  15 space veh ic le  duri ng l aunch and the command 
modu le  duri ng entry i nto the atmosphere wi l l  be measured in the Atlantic l aunch 
abort area and the Pac i fic recovery a rea , respective l y .  The data wi l l  be used 
to assist i n  deve l op ing high-a l ti tude, high-Mach number, acce l erated fl ight 
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sonic boom pred ic t ion techniques . MSC wi l l  condust p lanning, schedu l i ng ,  test 
performance, and report ing of the test resu l ts .  Personnel and eu ipment support
i ng this test wi l l  be located aboard secondary recovery ships, the primary recovery 
sh ip,  and at N i hoa , Hawai i .  

VH F Noise I nvestigation 

On-board audio record i ngs and VH F signal strengths from spacecraft tel emetry wi l l  
be rev iewed and ana lyzed to attempt resol ution of VH F noi ses and less-than-pre
d icted communicati ons performance experienced on previous Apo l lo  missions. The 
drew wi l l  note any unusua l VH F system performance, and signa l s  w i l l  be recorded 
i n  the LM before ascent when the CSM is beyond the I i ne of sight . 
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M ISS ION CONF IGURATION AND D I FFE RE NCES 

M ISS ION HARDWARE AND SOFTWARE CONF IGURATION 

The Saturn V Launch Veh ic le  and the Apo l l o  Spacecraft for the Apol lo  1 5  Mi ssion 
w i l l  be operational configurations. 

CONF IGURATION 

Space Veh i c le  
Launch Vehic l e  
F irst Stage 
Second S tage 
Third Stage 
I nstrument Unit  
Spacecra ft- LM Adapter 
Lunar Modu le  
Lunar Rovi ng Veh i c le  
Serv ice Modu le  
Command Modu le  
Onboard Programs 

Command Modu l e  
Lunar Modu le  

Experiments Package 
Launch Comp lex 

CON F IGURAT I O N  D I FFE RENCES 

DES IG NATION NUMBE RS 

AS-5 1 0  
SA-5 10  
S- IC- 1 0  
S- 1 1- 1 0  
S- IV B-5 10  
S- IU-5 1 0  
S LA- 1 9  
LM- 1 0  
LRV- 1 
SM- 1 1 2 
CM- 1 1 2 

Colossus 3 
Lumi nary 1 E  
Apo l l o  1 5  ALSEP  
LC-39A 

The fol l ow ing summarizes the signi ficant configuration d i fferences assoc iated w i th 
the AS-5 10  Space Veh i c le  and the Apo l lo 1 5  Mission .  Add i tiona l technica l deta i l s  
o n  the new hardware i tems described below and contained i n  the Mission Operations 
Report 1 Apol lo  Supp lement .  

S PACECRAFT 

Command/Service Modu le  

7-6-71  

Added third cryogen ic H2 tank 
w i th mod i fied heat ing 

Relocated third cryogenic  02 tank 
iso lation va l ve and p l umbi ng 
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I ncreased electrica l  power capa
bi l i ty for extended mission duration . 

E l im inated potentia l si ng l e  fai l ure 
poin t .  



.. 

Added Sc ient ific  I nstrument 
Modu le  (S IM) i n  Sector IV of 
Service Modu le  

Added Sc ient i fic  Data System 

Mod i fied CM envi ronmenta l 
control system for i n-fl ight EVA 
capabi l i ty 

Lunar Modu le  

En larged descent stage propel lant 
tanks 

Mod i fied descent engi ne nozzle 
by add i ng a ten- inch extension 
w i th quartz l i ner 

Added G OX tank, water tank , 
and descent stage battery 

Modi fied quadrant I for LM-LRV 
in terface 

Crew Provisions and Luna r  Mobi l i ty 
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I nc reased i n-fl ight sc ience capabi l i ty 
by add i tion of experiments, a sub
satel l i te, cameras, and laser a l t imeter 
(see experiments section) . 

Prov ided com.plete sc ient i fi c  experi
ment data coverage i n  l unar orbi t 
w i th capabi l i ty for rea l t ime data 
transmission simu l taneous l y  w i th tape 
recorder p layback and transmission 
of data recorded on the I unar far side. 

Provided for i n-fl ight ret rieva l of 
fi l m  from S IM cameras by addi ng thi rd 
02 f low restri ctor; EVA control panel; 
and EVA umbi l i cal  wi th 02, bioi nstru
mentation, and communications l i nks 
w i th the EVA crewman. 

Provided for longer powered descent 
burn to permi t  i nc reased LM land ing 
weight and land i ng poin t  sel ection . 

I nc reased descent eng i ne spec i fic 
impu l se .  

Extended l unar su rface stay t ime from 
38 to 68 hours. 

Prov ided for LRV stowage and deploy
ment to i nc rease l unar surface mobi l i ty . 

New spacesu i ts for c rewmen Provided i n-fl ight EVA capabi l i ty 
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for CMP and i nc reased l una r surface 
EVA time for CDR and LMP . Al l sui ts 
have improved mobi l i ty . CDR and 
LMP su i ts have i nc reased d rinking 
water suppl y  and 1 75 ca lorie fru i t  
ba rs for each EVA . 



Lunar Roving Veh ic le  

Launch Vehi c l e  

7/6/71 

S- IC 

Mod i fied LOX vent and 
rel ief va l ve 

I ncreased outboa rd engi ne LOX 
dep letion delay t ime 

Removed four of the eight 
retro-rocket motors 

Reori ficed the F- 1 engi nes 

S - 1 1  

Removed four  u l l age motors 

Delayed t ime base 3 (S- 1 1  
igni t ion ) by one second 

Replaced LH2 and LOX u l lage 
pressu re regu l ators w i th fixed 
ori fices 

Added a G-sw i tch  d i sab le 
capabi l i ty 

Changed eng ine pre-cant ang le  
from 1 . 3° to 0 . 6° 

Page 36 

M-933-7 1 - 1 5  

Provided i nc reased lunar surface 
mobi l i ty for astronauts and equ ip
ment .  Provided for t ransport and 
power suppl y  for LCRU and GCTA on 
EVA traverses . 

Addi tiona l spri ng inc reased valve 
C l osing force and improved reliabi l i ty . 

I nc reased payload capab i l i ty approxi
mately 500 pounds .  

Saved weight and cost and i nc reased 
pay load capabi l i ty approximate ly 
1 00 pounds .  

I nc reased pay load capabi l i ty approxi
mate! y 600 pounds .  

E l imi nated si ng le  fa i l ure points and 
i ncreased pay load capabi l i ty approxi
mately 90 pounds. 

Mai nta i ned same S- lC/S - 1 1  stage 
separation as was previousl y achieved 
w i th S- IC retro-rockets . 

I ncreased pay load capab i l i ty approxi 
mate ly 2 10 pounds by prov id ing hotter 
u l l age gases. E l im inated severa l si ngl e  
point fa i l u res 

Decreased the probabi l i ty of an i n
advertent cutoff due to a transient 
signa l . 

Reduced probabi l i ty of col l i sion w i th 
the S- IVB stage i n  an engi ne out cond i
tion dur ing second pl ane separat ion . 
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S- IV B  

I U  

Added fi I ter i n  J-2 eng ine 
hel ium pneumatic control l i ne 

Added redundant +28 vo l t  
power for ST- 1 24 stabilized 
p la tform system 

Modi fied l aunch tower 
avoidance yaw maneuver by 
reduc i ng the t ime from com
mand to execute 

Mod i fied Command Modu le  
Computer Cutoff program 
to provide spacec raft computer 
cutoff of S- IV B  TL I  burn 
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Dec reased probabi l i ty of va l ve seat 
leakage and a possib le resta rt pro
lem .  

Improved power supp ly  rel iab'i l i ty . 

Reduced launch w ind restrict ions 
and i nc reased assurance of c l ea r
ing the tower . 

I nc reased accuracy of TL I  burn 
cutoff i n  event of IU platform 
fa i l ure . 
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TV A N D  PHOTOGRAPH IC EQU I PMENT 

Standard and spec ia l  purpose cameras, l enses, and  fi l m  wi l l  be carried to support the 
objectives, experiments, and operationa l requirements . Tabl e 2 l ists the television 
and camera equipments a nd shows their stowage l ocations . 

TABLE 2 

TV AND PHOTOG RAPH IC E Q U I PMENT 

r STOWAGE LOCATION J 
C SM AT LM AT CM TO LM TO C M  AT 
LAUNC H LAUNCH LM CM ENTRY 

NOMENCLATURE 

TV , COLOR , Z OOM LEN S ( MON I TOR 
�HTH CM S YSTEM ) 1 1 1 

CAMERA , 3 5MM N I KON 1 1 
LENS - S S MM 1 1 
CASSETTE , 3 5MM 4 4 

CAME.RA , DATA ACQU I S IT ION , 1 6MM 1 1 1 
LEN S - 10MM 1 1 1 

• - 1 8MM 1 1 
- 7 5 MM  1 1 

F I LM MAGAZ INES 10 1 0  

CAMERA , LU�AR SURFACE , 1 6MM 1 
BATTERY OPERATED 

LENS - 10MN 1 
MAGAZ I NES 8 8 8 8 

1-
CAMERA , HASSELBLAD , 70MM 1 1 
ELEC'l'R IC 

LENS - 80MM 1 1 
- 2 5 0MM l 1 
- 1 0 5HM uv ( 4 BA.�D- PASS 1 1 

F I LTERS ) 
F I LM MAGAZ INE S 6 6 
f' I LH MAGAZ HJE , 7 0MM UV 1 1 

CAMERA , HASSELBLAD , 7 0Mi'1 LUNAR 
S URFACE ELECTRI C 3 

LENS - 6 0MM 2 
- S O OMM 1 

F ILM MAGAZ INES 1 3 1 3  1 3 1 3  

CAMERA , 2 4 - : N .  PANORAN IC ( IN S I N )  1 
F I LM CA :- . · ETTE (EVA TRAN SFER) 1 1 

CAMERA , 3- HAPP I NG S TELLAR ( S I M )  1 
F I LM MA Z INE ( EVA TRAN SFER) 1 1 
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PR IME CREW (Figure 1 0) 

FL IGHT CREW DATA 

COMMAN DE R: David R. Scott (Col onel , USAF) 
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Space Fl ight Experience: Co lonel Scott was one of the th i rd group of astronauts 
sel ected by NASA in  October 1 963 . 

As P i l ot for the Gemi ni 8 Mission , l aunched on March 1 6, 1 966, Col onel S cott and 
Command Pi l ot Nei l Armstrong performed the fi rst successfu l docking of two veh ic les 
i n  space.  Gem ini 8 ,  orig ina l l y  schedu led to conti nue for th ree days, was termi nated 
earl y due to a ma l function ing atti tude thruster . 

Subsequent l y  1 Colonel Scott was sel ected as Command Modu le  Pi l ot for the Apo l l o  9 
Mission which inc l uded l unar orbit  rendezvous and docki ng simula tions, c rew transfer 
between CM and LM, and extraveh icu lar activ i ty techniques . 

Colonel Scott has fl own more than 25 1 hours i n  space .  

COMMAND MODULE P I LOT: Al fred M. Worden (Ma jor, USAF) 

Space Fl ight Experience: Ma jor Worden is one of 1 9  astronauts sel ected by NASA 
i n  Apri l 1 966 . He served as a member of the astronaut support c rew for Apol l o  9 
and backup command modu le  pi l ot for Apo l l o  1 2. 

Worden has been on act ive duty since June 1 955 . Prior to bei 11g assigned to the 
Manned Spacec raft Center 1 he served as an i nstruc tor at the Aerospace Research 
Pi I ots School • 

LUNAR MODULE P I LOT: James Benson I rw in  (Lieutenant Colone l , USAF) 

Space Fl ight Experience: L ieutenant Colonel I rw in  was selected by NASA i n  1 966 . 
He  was c rew commander of Lunar Modu le  Test Arti c l e - 8 (LTA-8) . LTA-8 was used 
i n  a series of therma l vacuum tests . He a l so served as a member of the support c rew 
for Apo l l o  10  and as backup LM pi l ot for Apol lo 1 2 . 

I rw i n  has been on active duty si nce 1 95 1 . Previous duties i nc l uded assignment as 
Ch ief of the Advanced Requi rements Branch at Headquarters, Air Defense Command . 
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COMMANDER:  Richard F .  Gordan (Capta in ,  US N ) 
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Space Fl ight Expe rience : Capta i n  Gordan was assi gned to NASA i n  October, 1 963 . 
He served as the backup pi l ot for Gemini 8, backup CM pi l ot for Apol l o  9 and 
served as CM pi lot for Apol lo  1 2 ,  the second l unar l and i ng mission . 

Capta in  Gordan •s tota l space t ime exceeds 3 1 5  hours . 

COMMAN D  MODULE P ILOT : Vance D .  Brand (Civi l ian ) 

Space Fl ight Experience : Mr .  Brand has served as an astronaut s ince Apri l ,  1 966 . 
He was a c rew member for the therma l vacuum test of the prototype CM 2TV- 1 .  He  
was a l so a member of  the Apol l o  8 and 1 3  support c rews .  

LUNAR MODULE P I LOT : Harrison H .  Schmitt ,  PhD (Civ i  I ian) 

Space Fl ight Exper ience : Dr .  Schmitt was selected as a scientist astronaut by NASA 
i n  June, 1 965 . He completed a 53 week cou rse in fl ight tra in ing at  Wi l l iams Air 
Force Base , Arizona . Dr.  Schmitt has a l so been instrumenta l  i n  provid i ng Apol l o  
fl ight c rews w i th deta i l ed i nstruction i n  l unar navigation, geology and feature recogni
tion . 
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M ISS ION MANAGEME NT RES PONS I BI L I TY 

T ITLE 

Di rector 1 Apo l l o  Program 

Mission D i rector 

Saturn P rogram Manager 

Apol l o  Spacecra ft Program 
Manager 

Apol l o  Program Manager 1 

KSC 

Di rector of Launch Operations 

D i rector  of F l ight Operations 

Launch Operations Manager  

F l ight D i rectors 

7-6-71  

NAME ORGAN IZATION 

Dr .  Rocco A.  Petrone OMS F 

Capt . Chester M .  Lee (Ret} OMS F 

Mr .  Richa rd G .  Smith MS FC 

Col . James A .  McDiv i tt MSC 

Mr. Robert C .  Hock KSC 

Mr.  Wa l ter J .  Kapryan KSC 

Mr .  S igurd A. S joberg MSC 

Mr. Pau l  C .  Donnel l y  KSC 

Mr .  Gera ld  D.  Gri ffi n MSC 
Mr. Eugene F .  Kranz MSC 
Mr. G l ynn S .  Lunney MSC 
Mr . Mi l ton L .  Wind le r  MSC 
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AGS 
ALSEP 

AOS 
APS 
APS 

ARIA 

AS 
BIG 
BSLSS 

CCATS 

CCGE 
CDR 
CPLEE 

CM 
CMP 
CSI 
CSM 
DAC 
DDAS 
DOD 
DOl 
DPS 
DSKY 
ECS 
El 
EMU 
EPO 
EST 
ETB 
EVA 
FM 
fps 
FDA I 
FTP 
GCTA 
GET 
G NCS 

GSFC 
H BR 
H FE 
HTC 
IMU 
IU 
IVT 
KSC 
LBR 
LCC 
LCRU 
LDMK 
LEC 
LES 
LET 
LGC 
LH2 
LiOH 
LM 
LMP 
LOI 
LOS 
LOX 
LPO 
LR 
LRL 
LRRR 
LSM 
LV 
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ABBREV IAT IONS A N D  ACRONYMS 

Abort Guidance System 
Apollo Lunar Surface Experi-
ments Package 
Acquisition of Signal 
Ascent Propulsion System (LM) 
Auxi I iory Propulsion System 
(S-IVB) 
Apol lo Range Instrumentation 
Aircraft 
Apol lo/Saturn 
Biological Isolation Garment 
Buddy Secondary Life �-.  ·; 

System 
Communications, Command, and 
Telemetry System 
Cold Cathode Gouge Experiment 
Commander 
Charged Particle Lunar Environ-
ment Experiment 
Command Module 
Command Module Pilot 
Concentric Sequence Initiation 
Command/Service Module 
Data Acquisition Camero 
Digital Data Acquisition System 
Deportment of Defense 
Descent Orbit Insertion 
Descent Propulsion System 
Display and Keyboard Assembly 
Environmental Control System 
Entry Interface 
Extravehicular Mobil i ty Unit 
Earth Parking Orbit 
Eastern Standard Time 
Equipment T ronsfer Bog 
Extravehicular Activity 
Frequency Modulation 
Feet Per Second 
Flight Director Attitude · Indicator 
Fixed Throttle Position 
Ground Commanded Television 
G round Elapsed Time 
Guidance, Navigation, and 
Control System (CSM) 
Goddard Space Flight Center 
High Bit Rote 
Heat Flow Experiment 
Hand Tool Carrier 
Inertial Measurement Unit 

Instrument Unit 
lntravehicular Transfer 
Kennedy Space Center 
Low Bit Rote 
Launch Control Center 
Lunar Communi-cations Relay Unit 
Landmark 
Lunar Equi pment Conveyor 
Launch Escape System 
Launch Escape Tower 
LM Guidance Computer 
Liquid Hydrogen 
Lithium Hydroxide 
J.unor Module 
Lunar Module Pi lot 
Lunar Orbit Insertion 

Loss of Signal 
Liquid Oxygen 
Lunar Parking Orbit 
Landing Radar 
Lunar Receiving Laboratory 
Loser Ranging Retro-Reflector 
Lunar Surface Mqgnetometer 
Launch Vehicle 

Page 43 

MCC Mldcourse Correction 
MCC Mission Control Center 
MESA Modularized Equipment 

Stowage Assembly 
MHz Megahertz 
MOCR Mission Operations Control 

Room 
MOR Mission Operations Report 
MPL Mid-Pacific Line 
MSC Manned Spacecraft Center 
MSFC Marsha l l  Space Flight Center 
MSFEB Manned Space Flight Evalu-

otion Board 
MS FN Manned Space Flight Network 
NASCOM NASA Communications Network 
NM 
OMSF 
OPS 
ORDEAL 

PCM 
PDI 
PGA 
PG NCS 

PLSS 
PSE 
PTC 
QUAD 
RCS 
RR 
RLS 
RTCC 
RTG 

S/C 
SEA 
SEVA. 
S-IC 
S - 1 1  
S-IVB 
S I DE 

SIM 
SLA 
SM 
SPS 
SRC 
SSB 
SSR 
sv 
SWC 

TD&E 

TEC 
TEl 
TFI 
TLC 
TLI 
TLM 
TPF 
TPI 
T-time 

TV 
US B 
USN 
USAF 
VAN 
VHF 

6V 

Nautical Mile 
Office of Manned Space Flight 
Oxygen Purge System 
Orbital Rote Display Earth and 
Lunar 
Pulse Code Modulation 
Powered Descent Initiation 
Pressure Garment Assembly 
Primary Guidance, Navigation, 
and Control System (LM) 
Portable Life Support System 
Passive Seismic Experiment 
Passive Thermal Control 
Ouodront 
Reaction Control System 
Rendezvous Radar 
Radius Landing Site 
Real-Time Computer Complex 
Radioisotope Thermoelectric 
Generator 
Spacecraft 
Sun E levation Angle 
Stand-up EVA 
Saturn V First Stage 
Saturn V Second Stage 
Saturn V Third S tage 
Suprothermol ion Detector 
Experiment 
Scientific Instrument Module 
Spocecroft-LM Adopter 
Service Module 
Service Propulsion System 
Sample Return Container 
Single Side Bond 
Stoff Support Room 
Space Vehicle 
Solar Wind Composition 
Experiment 
Transposition, Docking and 
LM Ejection 
T ronseorth Coast 
Transearth Injection 
Time From Ignition 
T ronsl unor Coast 
Tronslunar In jection 
Tel emetry 
Terminal Phose Final ization 
Terminal Phose Initiation 
Countdown Time (referenced 
to l i ftoff time) 
Television 
Unified S-Bond 
United Stoles Navy 
United Stoles Air Force 
Vanguard 
Very High Frequency 
Di fferential Velocity 
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