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SECTION 1.0 

INTRODUCTION 



1 .0  INTRODUCTION 

The Apollo 15 Lunar Surface Procedures is used to 
document the planning for lunar surface EVA operations· 
on Mission J-1, to describe the crew equipment inter­
face, and to document the manner in which the lunar 
surface mission 1�quirements are to be implemented . 

The nominal plan includes three two-man EVA periods 
during the 66. 5 hour stay of the LM vehicle on the 
lunar surface . The first, second and thirc: EVA's are 
planned for seven, seven and six hours, respectively, 
of activity from depressurization to repressurization 
of the LM. Seve1·al alternate operation plans are in­
cluded in this document to cover such off-nominal cases 
as higher-than-anticipated workloads which result in 
shorter PLSS timE!-to-consumables-redline, difficulties 
in placement or deployment of experiments resulting in 
time loss, and mnlfunction of an EMU or PLSS before or 
during an EVA whii ch occasions subsequent single-man 
EVA contingency operation . 

EMU oper·ati ons and procedures { i ncl udi ng contingency ) 
are covered in the EMU AOH, Reference 13. 

Detailed photographic and TV camera operations are 
covered in ReferEmce 6 , but are integrated herein 
in a surrrnary manner. 

This document contains surrrnary and detailed timeline 
and procedures data, the voice data plan, and copies 
of the crew's cuff checklist. The summary timelines 
are essentially il. task flow analysis along a time 
base showing coincident acti viti es and points of 
interaction betWE!en crewmen. The detailed timeline 
procedur·es simply list in the sequence of performance, 
the steps requirt�d to carry out each of the tasks 
identified in th•� surrmary timeline. It is in the 
detailed timeliM procedures that the crew/equipment 
interfaces are rt�vealed. Both the summary and de­
tailed t.imeline procedures present the CDR's and the 
LMP's tasks side·-by-side to minimize the confusion 
as to which cre�nan is doing what and to show how 
they cooperate in the lunar surface operations. The 
voice data plan ·is provided coincident with the de­
tailed timel ine procedures as a device by which cap­
com {capsule cannunicator) is able to keep abreast 
of the crew's activities and to provide cap-com with 
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cues, data and data recording points with whi ch to 
provide real time assistance to the l unar surface 
crew during the EVA activities. The crew's cuff 
checkl ists are incl uded for information onl y, showing 
the procedural cues the crew have at thedr fingertips . 

The procedures herein are responsive,to the Mission 
Requirements for SA-510/CSM- 112/LM-10 J- 1 Type Mission 
currentl y in effect as of the date of this document . 
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SECTION 2.0 

MIS SION PLAN 



2.0 MISSION DESCRIPTION 

The fol l owing infonnation is  taken from the "Mi ssion 
Requi rements, SA 51 0/CSM-1 1 2/LM-1 0  J-1 Type Missi on, 
Lunar Landi ng," datl:d January 4, 1 971 and i ts 
approved revisi ons. 

2.1 MISSION OBdECTIVES 

The primary missi on objecti ves have been assi gned to 
this  missi cm by the offi ce of Manned Space Fl i ght 
(OMSF) in the Apol l o  Fl i ght  Missi on Assi gnments 
Di recti ve ( Referenc1: 1 ). These objectives are: 

1 )  Perform sel enol ogi cal i nspecti on, survey, and 
sampl i ng of mat,eri als  and surface features in  
a pre-selected area of  the Had ley - Apenni ne 
region" 

2) Empl acE! and acti vate surface experiments. 

3) Eval uate the capabi l i ty of the Apol l o  equi pment 
to provide extended l unar surface stay time, 
i ncreased EVA operati ons, and surface mobi l i ty .  

4) Conduct in-fl i ght experiments and photograph i c  
tasks from l unar orbi t. 

The fol l ow·ing l unar surface experiments have been 
assi gned to this mi ssi on by OMSF (Reference 1 ) :  

1 )  M-51 5 Lunar Dust Detector Experiment 

2) S-031 Passi ve Seismi c Experiment 

3) S-034 Lunar Surface Magnetometer Experiment 

4) S-035 Sol ar Wind Spectrometer Experiment 
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5) S-037 Heat Fl ow Experiment 

6 )  S-036 Suprathe rma 1 Ion Detector E:Kperi ment 

7 )  S-058 Col d Cathode Ion Gage Experiment 

8)  S-059 Lunar Geo l ogy Investi gat ion  

9 )  S-078 Lunar Rangi ng Retro- Refl ector 

10) S-200 Soi l Mechani cs 

1 1 )  S-080 Sol ar W ind  Composi t i on 

Experiments 1 through 7 are part of the ALSEP Array 
A-2 package . Detai l ed objecti ves have been deri ved 
from OMSF-assi gned primary objecti ves , pl aced i n  order 
of pri ori ty ,  and deta i l ed to the extent necessary for 
mi s s i on pl ann i n g .  

Experiments are detai l ed and ass i gned pri ori ty i n  
thi s document only i n  the event that they requi re 
crew acti on or otherwise impact the mi s s i on t imel i ne .  
Al l of  the detai l ed experiments are i n  s upport of the 
primary mi s s i on objecti ves or were ass i gned by OMSF 
as a numbered experiment .  

2 . 2  LUNAR SURFACE P RIORITIES 

The deta i l ed objecti ves and exper·iments are l i s ted 
bel ow i n  the i r  order of pri ori ty .  These pri ori t ies 
shou l d  be used for real ti me mi s s i on pl ann i ng .  

M iss i on and Lunar Surface 
Pri ori ty 

1 

2 

3 

4 

4 

Detai "led Objecti ves and 
Experiments 

Cont i ngency Sampl e Col l ecti ons 

Documented Sampl e Col l ection at 
Apennine Front (Part of Lunar 
Geo l ogy Investi gati on) 

Apol l o  15 ALSEP ARRAY A-2 

Dri 1 1  Cor·e! Samp 1 e Co 1 1  ect ion  
(Part of Lunar Geol ogy 
Investigat i on) 



2. 3 

5 Laser Ranging Retro-Refl ector 

6 Lunar Geol ogy Investigation 

7 Lunar Rover Vehicle  Eval uation 

8 EVA Communications with the 
LCRU/GCTA 

9 EMU Assessment on Lunar Surface 

10 LM Landing Effects Eva luation 

1 1  Sol ar Wind Composition 

1 2  Soil Mechanics 

N/A LM Descent Engine Performance 

EVA REQUIREMENTS 

The stay time on the l unar surface is open ended and 
the pl anned maximum wil l not exceed approximately  67 
hours. After cht�ckout of the 1 aunch capabi 1 i ty of 
the LM it wi 11 be depress uri zed for a SEVA. The crew 
wil l then begin a rest period prior to LM depressurizati6n 
to begin the first of three periods of surface activity . 
The first and second EVA periods wil l be approximatel y  7 hours 
duration each whil e the third period wil l  be a 6 hour EVA . 

The traverse pl anning provides for the capabil ity of 
the crew to retu·rn to the LM under each of the fo 11 owing 
sing l e-fail ure c1:>nditions : 

1) Use of the b11.1ddy-secondary l ife support system (BSLSS ) due to an inoperative PLSS anytime during 
a riding traverse (based upon the assumptions 
that the LRV wil l  operate properl y during the 
return to the LM). 

2) Use of two PLSS1s for a wal king return to the LM 
from an inoperative LRV anytime during a riding 
traverse (based upon the assumption that both 
PLSS's wil l operate properl y during the return 
to the LM). 
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The pl anned l unar surface activi ti es wi l l  i ncl ude 
the fol l owing major tasks: 

1) Contingency Sampl e Col l ecti on 

2) Lunar Rover Vehic le  Depl oyment 

3) Lunar fi e l d  geol ogy to the Appin·ine Front (S-059) 

4) ALSEP Depl oyment 

5)  Lasar Ranging Retro-Refl ector Experiment (S-078) 

6) Deep Core Dri l li ng Sampl e 

7) Lunar fiel d geology (S-059) 

8) Lunar Rover Eval uation 

9 )  Sol ar Wind Composi t ion (S-080) 

Tel evision transmi ssi on wi l l  be provided as early as 
practi cable during the EVA period to observe crew 
acti vi t ies around the LM. Televi si on coverage wi 1 1  
al so be provi ded at each science stop by the GCTA 
when using the LRV. Photography wi l 'l be uti l i zed 
throughout the EVA to document activ·iti es and 
observati ons. 

2.4 SITE DESCRIPTION 

2.4.1 Hadl ey-Apenni ne 

The Apennine Mountai ns rise up to 2 krn above the re­
l ati vely young mare surface of Pal us Putredi ni s and 
mi ght contai n  materi a 1 exposed duri n!� excavati on of 
the Imbrium basin. Sampl i ng of such Apenni ni an 
materi al mi ght provide ancient rocks whose ori gin 
predates both the formation and the fi l l i ng of the 
major mare basins. Rima Had ley is a V-shaped l unar 
sinuous ri l l e whi ch paral l el s  the Ap1�nni ne Mountain  
front c.l ong the eastern depressi on of  Mare Imbri urn. 
The ri l l e  ori g inates i n  an el ongate depressi on i n  
an area of associ ated vol canic  domes and general ly  
mai ntai ns a wi dth of  about 1 km and ;:�. depth of  200-
300 meters unti 1 i t  merges to a second ri 11 e to the 
north. The ori gin of si nuous ri l l es such as Rima 
Hadl ey is an eni gma but probably invol ves some type 
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of flui d flow and-or collapse. Thus, the study of 
the process of s i nuous rille fonnation may yi eld 
data on the hi sto·ry of lunar volatiles. 

2.5 DETAILED SCIENTIFIC OBJECTIVES OF THE HADLEY­
APENNINE REGION 

2. 5.1  Apenni ne Mountai n:s 

2. 5.2 

The Apenuine Mounta i ns fonn part of the southeastern 
boundary of Mare Imbrium and are believed to have been 
fonned at the t ime of ori gi n  of the Imbri um bas i n. The 
Apenni nes are analogous to the Cordill era Mountai ns 
i n  the fresher Orientale bas in  on the western limb of 
the lunar fronts i de. Study of these analogous regions 
i n  the Imbri um and Ori entale bas i ns suggest that the 
i mpact ulti mately responsi ble for the fonnation of 
the multi -ri nged :structures also resulted i n  deposi ti on 
of a thi ck blanket of ejecta around and on the rim of 
these basi ns. Thi s ejecta would mantle large areas 
around the Imbrium basin, thi nning away from the basi n 
i nteri or, and overlyi ng preexi sti ng topography probably 
s imilar in morphology to hi ghland regions of the moon. 
The matel'i al expo:sed on the scarps or mountai n fronts 
could represent a cross section of lunar crust several 
thousand meters thi ck. 

Hadley Rille 

Hadley R·lll e i s  a si nuous ri 11 e ori gi nati ng i n  the 
vici n i ty of several elongate depress i ons near the 
Apennine Mountai n  front. The ori g in  of these wi de­
spread lunar features has long been debated and has 
vari ously been attributed to flowi ng water, nues 
ardentes, tectoni sm, lava channels, and collapsed lava 
tubes. Whatever thei r detailed ori g i n, they appear to 
be related to volcani c processes associ ated wi th mare 
basi n filli ng. Investigation of Hadley Rille could 
shed li ght on the ori g i n  of these ubi qui tous mare 
features.. Si nee Hadley has a rather V-shaoed cross 
section, as opposed to flat floored ri lles such as 
Schroeters Valley and Rimae Pri nz, i t  appears that the 
floor has been filled i n  by collapse or talus slump. 
The approximate slope of the s i de of the ri lle i s  �25° 
and i t  averages 250-325 m in  depth. Numerous outcrops 
and apparently layered material are seen along and just  
below the rille rim. These layers may represent lava 
flows and i nterlayered regoli th. Numerous large blocks 
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2.5.3 

2.5.4 

2.5.5 

have roll ed to the bottom of the ri l l E! and several 
large boulder tracks can be seen. Sampl i ng of the 
ri l le rim and photography of the wall s would be hi ghly 
des i rabl e. 

Mare Materi a 1 

The major porti on of the fl at terra in  between Hadley 
Ri l le and the Apennine ri dges consi s ts of mare material 
forming an embayment i nto th i s  area from Pal us Putredi nis 
to the west. Thi s  uni t h as been mapp1�d as Imbri an i n  
age. Usi ng the crater dati ng methods, the Hadl ey area 
mare materi al appears relati vely  youn1ler than both 
Apol l o  11 and 1 2  s i tes. Examinat ion of hi gh resolution 
photographs reveal s  blocky craters i n  the 50 - 250 m 
range, particul arly i n  the norther·n part of the area, 
whi ch should make sampli ng of thi s un'it very easy. 

Poss ibl e Vol cani c Landforms Associated wi th the Mare 

A wi de spectrum of domes, domi cal h ills, and associ ated 
structures exi st i n  vari ous places between the Apenni ne 
Front and Apennine Ri dge to the west of Rima Hadl ey. 
Most of these features appear to be superimposed on the 
mare materi al and thei r morphology suggests that they 
may be constructional volcani c  landforms. In part i cular, 
these structures abound around the ori g i n  of Rima Hadley 
near the el ongate depress i on and are al so found along 
the Apennine Front and on the northeast bank of Ri ma 
Had ley where i t  turns northwest toward Rimae Fresnel.  
Investigation of  th i s  s pectrum of  l andforms may provi de 
important geochemi cal and age data on late stages of 
mare bas in  fi 11 • 

Secondary Crater Cl usters 

Secondary crater cl usters from the Coperni can age craters 
Autolycus and Ari s ti 1 1  us� located approximately 150 - 300 
km to the north, are wi des pread in thi s  regi on. Exami na­
tion of a cl uster large enough to yie l d  rocks from these 
craters coul d provi de i nformation about the absolute age 
of these Coperni can events, as wel l  as sampl es from an­
other part of the Imbrium Basi n. 

2.6 LUNAR SURFACE ACTIVITY FOR 67 HOUR STAY 

The nomi nal pl an i s  for the Commander and the Lunar 
Module Pilot to remai n  on the lunar surface for 
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approximately 67 hours .  A summary timel i ne for the l unar 
surface stay i s  presented in Fi g .  2 .6-1 . 

Immedi ately after l andi ng on the l unar surface, the crew 
wi l l  perform post l andi ng LM systems integri ty veri fi cati on 
checks to establ i sh l unar stay capabi l i ty .  Upon establ i sh­
ing the stay capabi l i ty, the crew wi l l  depress the LM and 
conduct a Standup EVA (SEVA) . In the EVA, the Commander 
stands upon the ascent engine cover wi th h is  head, shoul ders 
and upper torso extending above the dock ing ri ng to vi ew, 
take a photograph i c  panorama and verbal ly describe the l unar 
landscape from a vantage point at the top of the LM and wi th 
assistance from �5FN determi ne thei r exact l andi ng si te. 
This  period of  time can also be uti l i zed to descri be any un­
forseen anomal i es i n  the l unar surface whi ch mi ght necessi ­
tate revisi ons of any or al l of the prepl anned traverses. 
Fol l owing the SEVA i s  an eat peri od, a 7 . 5 hour sl eep peri od 
and a second eat period after wh ich the crew begi ns to con­
fi gure the LM systems and cabin  equi pment for the fi rst EVA 
peri od .  PLSS/OPS donning, systems acti vati on and checkout 
and communi cat i ons checkout uti l i ze the fi na 1 hour preceedi ng 
the fi rst EVA whi ch begi ns wi th cabi n depressuri zati on at ap­
proximately 16-hours after, touchdown on the l unar surface. A 
detai l ed d iscussi on and timel i ne for EVA-1 i s  incl uded i n  
Secti on 3 . 1 . 2 .  

Upon completion of EVA-1,  the crew wi l l  reconfi gure the LM 
sys terns for press uri zed cabi n  operati ens. The crew wi l l  
doff he 1 mets, gl oves, PLSS/OPS 1 s and sui ts pri or to the de­
bri ef and eati ng peri ods. Recharge of the PLSS consumabl es (battery, L iOH canister, 02 and feedwater) wi l l  take pl ace 
duri ng the EVA post acti vi t ies .  Duri ng the post EVA debri ef, 
the crew discusse�s wi th MSC Houston the act ivi ties of the EVA 
and surface condi ti ons experi enced duri ng the EVA and whether 
any changes are r·equi red i n  the pl anni ng for subsequent EVA 1 s. 
Fol l owing the debrief the crew settles down to an eat peri od, 
an 8 . 5  hour sleep peri od and a second eat peri od pri or to 
donning the sui ts. and begi nni ng the EVA-2 Prep . Duri ng the 
Prep the crew wi l l  again reconfi gure the lM systems and cabin 
equi pment for depressuri zed operati on . The PLSS/OPS uni ts 
are agai n donned and the systems and communi cations veri fi ed 
pri or to depressuri zati on for a 7 hour EVA-2 at approximately 
36 hours 40 mi nutes after touchdown . A detai l ed dis cuss i on 
and time l i ne for a 7 hour EVA-2 i s  i ncl uded in  Secti on 3 . 1  . 3 .  
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Upon compl etion of EVA-2, the crew wi ll agai n recon­
fi gure the LM systems for press uri zed acti vit ies and 
wi l l  proceed on the Post EVA acti viti e!S which consist 
of doffing helmet and gl oves, stowin9 equipment and 
sampl es, rechargi ng of the PLSS consumables (battery, 
LiOH canister, 02, feedwater). The c:rew then doff 
their sui ts and proceed to debrief wi th MCC Houston 
discussing the EVA acti vi ties, any new observations 
of surface terrain encountered durin9 the EVA, and 
whether any changes are required in the EVA-3 pre­
planned acti vities. Fol l owi ng the debriefi ng, the 
crew enjoys another eat period, a 7.S hour sl eep 
period and another eat period where upon they agai n 
don their suits before proceed ing wi th the EVA-3 
Prep acti vi ties. During the EVA-3 Pr·e!p the crew 
wi 1 1  again confi gure the LM sys terns and cabi n equi p­
ment for depressurized operations. The PLSS/OPS 
units are donned and the systems and communi cati ons 
reverified prior to cabi n depress for· the th i rd 
EVA period wh i ch wi l l  begin at approxi mately 57.5 
hours after touchdown and l ast for 6 hours . A de­
tai l ed descri ption and timel ine for EVA-3 is i n­
cl uded i n  Secti on 3 . 1 .4. 

At the completion of EVA-3 the crew wi l l  ingress the 
LM and connect to the LM ECS and begi n the EVA-3 
Post activi ti es wh i ch incl ude doffi ng the gl oves 
and the PLSS's, and preparation of al l excess equi p­
ment in the cabin for jettison . After· the crew has 
donned the gl oves, depressed the LM, jettisoned the 
excess gear and repressed the c:abin they turn to the 
task of stowing al l equi pment and sampl es and re­
configuring the LM cabi n for l i ft-off. When the EVA 
Post activities are compl eted, the crew agai n debriefs 
with MCC Houston, does a P57 update, enjoys their 
final l unar meal and performs the final prel aunch 
checkl ist for a l iftoff at approximately 66. 5-67 hours 
after touchdown. This final activi ty wi l l  concl ude 
the fi fth manned l unar l anding mi ssi on and the fourth 
l unar l anding. 
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TABLE 2. 6-1 

1 .  

2 .  

3 .  

4 .  

5 .  

6. 

LOOSE EQUIPMENT LEFT ON LUNAR SURFACE 

Jetti son Duri ng EVA-1 : (In a Jettison Bag) 
2 - OPS Pallets 
3 - Arm rests 
Used L iOH cartridge & Bracket 
BSLSS Bag 

Discarded On Lunar Surface During EVA-1 
M1sc P1p Pins and Fastenings 
Thermal Covers 
LRV Thermal Blanket 
TV Camera Bracket 
ALSEP RTG Dome Removal Tool and Fuel Transfer Tool 
PSE Gi rd'le 
ALSEP Subpa 1 1  et 
LRRR Dust Cover 
Lunar Surface Drill, Treadle and Rack 
LEC Bag 
TV Tripod 
LCRU/GTCA Pallet 
Pallet 1 
SRC Dust Ski rt and Seal Protector 

O�erational Equi pment Deployed and Left On EVA-1 
F ag 
TV Camera 
LRV 
ALSEP : l'SE, LSM, HFE, SIDE/CCIG, SWE 
LRRR 
swc 

Jetti son During EVA-2 (In Jetti son Bag) 
1 - LM ECS L iOH Cartri dge and Bracket 
Used Food Containers 
2 PLSS Batteries 
2 PLSS Li OH Cartridges and Canisters 

Discarded on Lunar Surface During EVA-2 
EVA-2 Pallet 
1 - Core Tube Cap Di spenser 
SRC Dust Skirt and Seal Protector 

Jettisoned Duri ng EVA-3 (In Jettison Bag) 
2 PLSS Batteries 
2 PLSS LiOH Cartridges and Canisters 
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1 LM L i OH  Ca n i s ter and Bracket 
2 Hammock  As sys and S l eep Restrai nts 
Used Food Contai ners 
Used Towel s 
2 LCG ' s  
2 CWG ' s  
LGC Adapter 
Uri ne Receptac l e  
2 ICG Assys 

7. D iscarded on Lunar Surface Duri ng EVA-� 
LRV w/GCTA , LCRU ,  QUAD I I I  Pal l e t ,  3-LCRU Batteri es 
Hand Tool Carri er w/ too l s 
Penetrometer ( l es s  drum) 
L unar Hand Too l s 
Gnomon 
Pol ari zi ng F i l ter 
2- 70mm Data Camera w/Bracket , Hand l e, Tri gger 
1 6mm Lunar Data Acqu i s i t i on Camera Assy w/s taff 
Lunar Equi pment Conveyor 
500mm l ens Camera 
SWC Staff 
1 00 '  Tether w/ 2 l ens Brushes 
BSLSS 
Dust Brush 
U nused Documented Samp l e  Bags 
Reseau P l a te Cover 

8 .  Jetti soned t o  Lunar Surface After EVA- 3 ( I n  J etti son Bag) 
2 pr Lunar Boots 
2 PLSS 
2 Dri n k  Bags 
Used Food Contai ners 
Uri ne Bags ( i f  used ) 
Used Towe l s  
Used Emes i s  Bags 
M ise  Smal l I tems 
1 Armrest 
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TABLE 2.6-2  EQUIPMENT TRANSFERRED BETWEEN ASCENT 
STAGE/SURFACE/ASCENT STAGE 

1 .  Transferred to Surface EVA-1 
ETB and contents 
Map hol der w/ l unar surface maps and LRV chec k l ist 
3- 70mm mags ( 2-HCEX mags KK ,NN , 1 -HBW mag 00) 
3- 16mm mags CC , DD , EE ( CEX) 500rnm 1 ens camera w/1 ens camera w/mag MM ( HBW) 
l - 70mm camera ( HBW-mag LL) 
BSLSS 

Empty EVA- 1 pa 1 1  et 
CSRC 

2 .  Transferred i nto Ascent Stage EVA 1 

EVA 1 pal l et w/ECS L i OH can i ster 
CSRC 
SCB #3 
SCB #4 
SRC #1 
ETB and contents 

Lunar surface maps 
2··70mm mags L L ( HBW) , NN ( HC EX) 
3··1 6mm mags ( C EX) 
Mctg MM from 50011111 l ens camera ( HBW) 
2··70mm cameras ( HC EX mag KK, HBW-mag 00) 

3 .  Transfe1·red to surface EVA-2 

ETB and cont,ents 
L lmar s urface maps 
3··70mm mags PP , QQ , RR (HBW) 
3·1 611111 mags FF , GG , HH ( C EX) 
Mag MM for 500mm l ens camera 2·70mm cameras ( HBW mag 00, HCEX mag KK) 

Empty EVA-2 pal l i:!t 

15 



4. Transferred i nto Ascent Stage EVA-2 

EVA 2 pal l et w/ECS LiOH can ister 
SCB #2 
SCB #6 
SRC #2 
ETB and contents 

Lunar surface maps 
3-70mm mags OO ,RR ( HBW)_ KK( HCEX) 
3-1 6mm mags FF , GG ,HH ( C EX) 
Mag MM from 500mm l ens camera 
2-70mm cameras ( HBW-mags QQ , PP) 

5 .  Transferred to surface EVA-3 

ETB and contents 
Lunar surface maps 
2-70mm mags UU , VV , WW ( HBW) 
2- 1 6mm mags II ,JJ (CEX) 
Mag MM for 500mm l ens camera 
2-70mm cameras ( HBW mag SS , HCEX mag TT) 

6 .  Transferred i nto Ascent Stage EVA-3 

SCB #7 
SCB #8 
BSLSS Samp le  Bag 
ETB and contents 

Lunar surface maps 
4-70mm mags SS , VV , UU , WW ( HBW) 
2- 1 6mm mags II , JJ ( C EX) 
Mag MM from 500mm l ens camera ( HBW) 
SESC 2 
l -70rnm mag TT (HCEX) 
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3 . 0  NOMINAL LUNAR SURFACE EVA 

3 . 1  EVA GENERAL DESCR IPT ION 

In the nomi nal l unar surface acti v i t i es pl an , two crewmen 
wi l l  spend a total of 20 hours outs i de the Lunar Modu l e  
and on the l u nar surface for a total of 40 man hours of 
EVA time .  Th i s  peri od i s  di v i ded i nto three smal l er 
peri ods of seven ,  seven , and s i x  hours respecti vely for 
EVA- 1 , :� and 3 .  These EVA periods are s eparated by adequ­
ate per·iods of LM cab i n  acti v i ty for housekeep i ng ,  eati ng 
and s l eepi ng .  In add i t ion to the surface EVA acti vi ties , 
a SEVA (Stand-up EVA ) wi l l  be conducted from the top of 
the LM �or a period of 30 mi nutes beg i nni ng approximately 
1 - 1 / 2  hours after LM touchdown .  The nomi nal LM l and i ng 
confi gurati on provi des for the +Z strut to face a due 
West d i recti on (downsun ) . 

F i gure :3 . 1 - 1 i s  the s ummary timel i ne for the SEVA whi l e  
F i gures 3 . 1 - 2 ,  3 . 1 -7 and 3 . 1 -8 are the summary timel i nes for 
EVA- 1 , 2 and 3 respecti vel y .  SEVA i s  bri efly descri bed i n  
paragraph 3 . 1 . 1 , EVA- 1 i n  paragraph 3 . 1 . 2 ,  EVA-2 i n  para­
graph 3"1 . 3  and EVA-3 i n  paragraph3 . 1 . 4 .  

3 . 1 . 1  Stand-up EVA ( SEVA ) 
The SEV/\ i s  primari ly  a one-man acti v i ty conducted from a 
vantage poi nt atop the LM approxi mately 20-25 feet above 
the l u nar surface . Preparati on for the SEVA wi 1 1  beg i n  
fo 1 1  owi ng the Post TO Power down sequence and wi 1 1  i nc 1 ude 
assembl y  of both the 70mm data camera and the 500mm l ens 
camera , and confi gurati on by both crewmen for pressuri zed EMU 
operations wh i l e  connected to the LM ECS system. The CDR 
wi 1 1  thtm open the tunnel hatch , remove the docki ng drogue 
and hand i t  to the LMP who wi l l  s tow i t  i n  the CDR ' s  s tation . 
The CDR wi l l  then s tand on the ascent engi ne cover wi th h i s 
head and shoul ders protrudi ng above the LM . From h i s  obser­
vati on poi nt above the l unar surface the CDR wi l l  be abl e to 
s ee a greater d i stance and wi l l  conduct a verbal descri pti on 
of the ·lurai ne 360° around the LM. A l so  from thi s  pos i t i on ,  
the CDR wi l l  take a 360° verti cal s tereo panorama us i ng the 
70mm Data Camera and he wi l l  obta i n  the fi rst l ong l ens 
photographs of the Appen i ne Front and Hadl ey R i l l e  us i ng the 
500mm l ens camera . The LMP ass i s ts the CDR duri ng the SEVA 
to hand h im  the necessary photographi c  equi pment and to pro­
v i de secondary observati ons of the l ura i ne v i s i bl e  thru the 
LM wi ndow . It i s  anti ci pated that observati ons duri ng the 
SEVA wi l l  enabl e MSC-Houston to more accurately p i npoi nt the 
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3.1 . 2 

actual l anding site as wel l as highl ighting pos sib l e  reference 
l andmarks for use during the EVA traverse and perhaps taking 
sightings on these l andmarks with a simpl e sun compas s .  Post 
SEVA activities incl ude repl acement of the drogue and 
reconfiguration of the tunnel hatch , LM and crewmen for 
pressur·ized cabin operations .  
EVA-1 

The fi t·s t l unar s urface act i vi ty peri od begins with de ­
pressul'i zati on of the LM cabi n at approxi mately 1 5  hours 
1 0  minutes after touchdown . The Corrmander (CDR) egresses 
first by backi n9 out of the hatch , feet first on his hands 
and kne!eS to th12 LM porch . As the CDR passes th rough the 
hatch , the LM pilot (LMP) depl oys the CDR ' s  PLSS antenna . 
The CDH then moves to a pos i ti on at the top of the LM 
l adder whi ch provides h im  wi th conveni ent access to the 
MESA unl ock/deploy l anyards. The CDR then removes a 
cover from the IMESA rel ease mechan i sm , unl ocks the MESA 
and acti vates the MESA depl oy mechan i sm wh i ch al l ows the 
MESA to revol ve out of  i ts QUAD IV s towage and ratchet 
down to a position approxi mately 1 20° to the vertical 
s i de of the LM . In thi s  position  the TV camera mounted 
on the MESA wi l 'l cover most of the act i v i ty i n  the 
vici nity of the LM l adder .  The CDR then retrieves the 
jett i s on bag wh·ich has been pl aced i n  the hatch by the 
LMP and di scards i t  to the l unar s urface . The LMP then 
passes one end of the LEC to the CDR who ,  i nturn , depl oys 
it to the 1 unar s urface. The CDR then descends the l adder 
to the footpad and after check i ng his capabil ity to regain 
the bottom rung of the l adder ,  s teps to the 1 unar surface 
where he wil l s pend a few moments becomi ng accustomed to 
the l unar environment , restowi ng the jett ison bag under 
the LM and di scus s i ng bri efl y  s urface conditions and 
LM l anding effects on the s urface and the LM struts . The 
LMP meanwh i l e  has veri fi ed the LM cabi n  and ci rcuit breaker 
confi guration and prepared the ETB for transfer to the 
surface via the LEC .  After compl eti ng thi s  transfer ,  t:1e 
LMP disconnects the LEC from the overhead handhol d  and 
s tows i t  on the RHSC .  

The LMP after maki ng a fi nal check of the LM cabi n proceeds 
to egress to tht� LM porch . After part ia l ly  cl osing the 
hatch he then dt�scends the 1 adder to the 1 unar s urface where 
he spends a few moments becomi ng accl imated to the l unar 
envi ronment and maki ng  h i s  i n i ti al observations of the 
l urai ne i n  the vici n i ty of the LM s i te. 
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Hav i ng transferred the ETB down, the CDR hangs i t  on the 
l adder hook and proceeds to open the MESA thermal b l ankets . 
He then unstows and depl oys the TV camera tri pod , and 
unstows and mounts the TV camera on the tri pod . The TV 
cabl e i s  then unstowed from i ts l ocati on of the MESA 
and the TV is  then carri ed to a 1 2  o'cl ock posi ti on 
approximately 50 feet from the LM and ori ented to v i ew 
the LM QUADS I and IV to cover the MESA and LRV offl oad 
acti v i t i es .  

The LMP has proceeded to h i s  f i rst l unar surface task , 
that of getti ng the conti ngency samp l e .  He removes the 
esc from h i s  su i t  pocket and depl oys the handl e and bag .  
He then sel ects a sui tabl e undi sturbed area , preferably 
wi th i n  v i ew of the cabi n wi ndow and scoops approximately 
1 kg of materi a l  from the l unar surface .  He then removes 
the bag from the conti ngency samp l er ,  sea l s  i t  and cl i mbs 
the LM l adder to i nter im  stow the CSRC on the LM porch . 
Wh i l e  i n  posi ti on at the top of  the l adder , the LMP wi l l  
veri fy that the CDR has depl oyed the l eft-hand and aft 
LRV dep l oy tapes and i s  hol d i ng the ri ght hand LRV depl oy 
tape i n  a posi ti on at  l east 1 5  feet from the LM/LRV . 
The LMP then pu l l s the D-ri ng to u n l ock the LRV , al l owi ng 
i t  to rotate outward from i ts stowage cav i ty i n  QUAD I 
approximately 4 degress from vertical . The LMP then 
descends the l adder to assi st the CDR wi th the LRV off­
l oad . 

The CDR , havi ng observed the LRV unl ock and i n i ti al 
movement to the 4° posi tion , now pul l s the right-hand LRV 
offload tape unti l the rear wheels rest on the l unar sur­
face . ( Note :  The LMP wi l l  assi st by mai ntai n i ng tensi on 
on the aft depl oy cabl e . ) Wi th the rear· wheel s resti ng on 
the l unar surface , the ri ght and l eft outri gger cabl es 
are detached and the CDR beg i ns to pul l  the l eft-hand off­
l oad tape unti l the front wheels rest on the l unar surface . 
The LMP then assists the CDR i n  depl oy i ng the LRV fender 
extensi ons , check i ng that the h i nges are l ocked , erecti ng 
the seats , l ock ing the consol e  i nto pl ace, posi t ion ing the 
footrests and d isconnecti ng the LRV from the LM . After 
comp leti ng the post depl oyment checkl i st the the CDR mounts 
the LRV , powers i t  up , test dri ves i t ,  and parks i t  near 
the MESA . 
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FIGURE 3.1-3 l RV DE PLOYMENT SEQUENCE 
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The LMP , having unstowed and assembl ed the 1 6mm LDAC , 
photographs the CDR as he test drives the LRV .;n the 
vici n i ty of the LM. He then mounts the 1 6mm camera on 
the LRV. Returni ng  to the MESA area the LMP performs 
the fol l owi ng MESA housekeepi ng and LRV stowage acti vi t ies : 
unstow the 70mm DC, attach a magazine from the ETB and 
stow on LRV ; unstow the EVA-1 pal l e t  and attach to the 
MESA tab'le ; di scard the 1 6mm camera rack from MESA ; 
unstow the ECS Li OH can and stow i n  EVA 1 pal l et pocket ;  
remove thermal b l ankets from QUAD I I I  geol ogy pal l e t ,  
offl oad pal l e t  and stow on LRV ; unstow SRC 1 ,  pl ace on 
MESA table and open ; remove SCB #1 from S RC 1 and 
attach to HTC (on QUAD I I I  pal l et) . The LMP then pul l s  
the HTC pi p p in  to al l ow HTC to swi ng out on the 
QUAD I I  I pa 1 1  et pro vi  d i ng access to too 1 s stowed on the 
pal l et . He then assembl es the extension handl e and 
smal l scoop and stows them on the HTC ;  unstows and 
depl oys the gnomon and restows on the CDR ' s  seatback ;  
restows penetrome!ter o n  the pal l et ;  unstows and attaches 
S CB #2 to the HTC and SCB #3 to the front of the pal l et .  
Then he transfers the fol l owi ng equi pment from SCB #1 : 
6 core stems and core stem cap to SCB #2 , a 20 DSBD 
to the CDR ' s  fl oor pan and a 20 DSBD to the LMP's fl oor 
pan . The rake i s. then unstowed from the MESA and re­
stowed on the QUAD I I I / LRV pal l et .  The LMP then pro­
ceeds to i ngress the LM, retri evi ng the contingency 
sampl e i n  route . 

The CDR ,  havi ng parked and powered down the LRV, unstows 
the LCRU and the TCU from the MESA and mounts them on 
the front of  the LRV and makes the requ i red cabl e  con­
nections .  He thEm unstows the LGA and HGA from MESA 
cani sters and mounts them on the LRV connecti ng the 
proper cab 1 es . The TV camera i s  retri eved from the 
tri pod , turned off , mounted on and connected to the 
TCU . The LCRU i s  then powered up , the antennas oriented 
and the LCRU sys tern checked out for acceptab 1 e communi ­
cati ons wi th MSFN and MCC-Houston. The CDR then bri ngs 
the ETB to the LRV , offl oads and stows the contents : 
2-70mm mags ,  2-16mm mags and the 500mm l ens camera to the 
CDR ' s  underseat bag ; l -16mm mag to the 1 6mm camera ; 
map hol der to th1� LMP i nboard handhol d ;  and the BSLSS 
to the LMP seatback . 

The LMP havi ng i ngressed the LM and stowed the con­
t ingency sampl e ,  modi fi es the confi gurati on of the LM 
communi cati ons by swi tch i ng Power Amp - OFF, B it  Rate -
LOW, TV cb - OPEN and modu l ation swi tch - PM . He then 
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connects the LEC to the overhead handhol d and transfers the 
EVA 1 pa l l et from the surface. After offl oadi ng the food 
packages , batteri es and LiOH from the pa l l et and s towi ng them , 
the LMP egresses the cabi n ,  di scards the pa l l et to the sur­
face , cl oses the LM hatch and descends agai n to the s urface 
to t idy up the thermal control bl ankets around the MESA be­
fore departi ng on the geol ogy traverse .  

The CDR havi ng a ttached the EVA- 1 pal l et to the LEC and havi ng 
accompl i shed the pa l l et transfer i nto the LM cabi n ,  returns 
to the LRV to s tow the HGA and config ure the LCRU for traverse 
operati ons . He then mounts the LRV , performs the power up 
seq uence and pos i t ions the LRV for i ni ti a l i z i ng the LRV navi ­
gati on system . 

The CDR and LMP then confi gure each other for the geol ogy 
traverse .  The CDR i ns tal l s  the h·:illlller ,  core tubes cap di s­
penser and SCB #4 on the LMP ' s  PLSS tool harness and then 
tethers hi s tongs and dons h i s  70mm DC wi th 20 DSBD attached . 
The LMP attaches SCB #1  to the CDR ' s  PLSS tool harness a nd 
then tethers the extension handl e/scoop and dons hi s 70mm DC 
wi th attached 20 DSBD . Both crewmen then mount the LRV and 
depart to geol ogy s tati on #1 . 

(NOTE : For purposes of the f i nal  edi ti on of the 
Lunar Surface Procedures , the geol ogy traverse 
i nformati on i s  conta i ned i n  Secti on 3 . 6 . ) 

After comp leti ng the EVA- 1 geo l ogy traverse to the Front , the 
crew returns to the LM s i te to prepare for the ALSEP dep loy­
ment .  The CDR parks East of the LM , headi ng West , reports 
Nav reading s , pul l s  the Nav cb and then powers down the LRV 
and confi gures the LCRU and HGA for TV coverage of the ALSEP 
offl oad . The tool s ,  cameras and .SCB's are removed from the 
EMU ' s  and stowed on the LRV . 

The LMP retri eves the SEQ Bay door l anyard and opens the SEQ 
Bay door . He then offl oads the ALSEP power package ( Pkg 2 )  
and  pos i ti ons it  for fuel i ng the RTG . He then removes two 
UHT's , tethers one and g i ves the other to the CDR . He a l s o  
removes and hands to the CDR the carry bar s ecti ons . Next , 
he retri eves the fuel cask depl oyment l anyard and rotates the 
fuel cask to a pos i ti on conveni ent for removi ng the fuel 
el ement . He then retri eves the dQme removal tool from the 
power package , engages i t  wi th the fuel cask dome , removes 
and di scards the dome/tool .  
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After retri ev i ng and engag i ng the fuel transfer tool wi th 
the fuel el ement ,  he wi thdraws the fuel el ement from the 
cask and i ns tal l s  i t  i n  the RTG . He then d i sengages the 
fuel transfer tool and di scards i t .  He attaches the power 
package to the carry bar , compl eti ng assembly  of the ALSEP 
barbe ll .  Before l eavi ng the QUAD II a rea the LMP cl oses 
the SEQ Bay doors . 
The CDR offl oads the ALSEP experiments package ( Pkg 1 )  
and posi tions i t  cl ear of the SEQ Bay . He recei ves a 
UHT from the LMP and tethers i t .  He al so recei ves the 
carry bar secti ons whi ch he assemb l es and attaches to 
the bottom of the experi ments package .  The CDR then re­
tri eves the ALSO from the MESA and i nter im  stows i t  on 
the LMP's LRV fl oor pan . He then off l oads the LRRR from 
LM QUAD III and stows i t  on the LMP seat , l ashi ng i t  down 
wi th the LMP seat bel t .  After conf i guring the HGA and 
LCRU for traverse operati ons , the CDR mounts the LRV and 
dri ves to the area of the ALSEP deployment si te at l east 
l OOm West of the LM , and sel ects a speci fi c ALSEP depl oy 
s i te .  
The LMP retri eves the ALSEP barbel l from the SEQ Bay area 
and carries i t  to the ALSEP si te .  Upon arri v i ng at the 
s i te he pl aces the experiments package i n  the des i red 
l ocati on , d i s connects the power package from the barbel l 
and depl oys i t  1 0  feet East  of the experiments package . 
Next he unstows the RTG power cab l e  and connects i t  to 
the C/S (experiments package ) .  After removi ng two Boyd 
Bol ts , the subpal l et conta i n i ng the SIDE and the ALSEP 
antenna g imbal i s  removed from the power package and 
pl aced on the surface 10 feet to the North . The SIDE/CCIG 
i s  then removed 1 0  feet from the subpa l l et by rel ea s i ng 
four Boyd Bol ts . Before placi ng the SIDE on the surface , 
the cabl e reel i s  unstowed and the SIDE l egs  and depl oyed . 
The SIDE connector i s  uns towed from the subpa 1 1  et and 
connected to the C/S . Next , the PSE stool i s  removed 
from the subpal l et and emplaced on the surface 9 feet 
West of C/S . The PSE i s  removed from C/S after re l ea s i ng 
4 Boyd Bol ts , e�mp 1 aced on the PSE stoo 1 , the therma 1 
s k i rt depl oyed and the PSE l evel ed and al i gned . After 
removi ng 4 more� Boyd Bol ts the SWE i s  removed from C/S 
and depl oyed 13 feet North of C/S wi th the l egs extended 
and l ocked . The SWE i s  then l evel ed and al i gned . Next , 
the LSM i s  re 1 e�as ed from C/S by removing 2 Boyd Bol ts 
and pos iti oned 50 feet WNW of C/S . After the l egs are 
depl oyed and the LSM al i gned , the LSM sensor arms are 
depl oyed , the dust covers and PRA cover are removed a nd 
the uni t i s  l evel ed . 
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The CDR , after parki ng the LRV and confi guri ng the LCRU 
and HGA to provi de TV coverage of the ALSEP depl oyment ,  
offl oads the LRRR and  the ALSO to the l unar surface .  
He then removes the HFE  pal l et fr·om the subpal l et  by 
rel eas i ng two Boyd Bol ts, connects the HFE cabl e to the 
C/S and then carries the HFE pal l et to a pos i tion 30 
feet North of the C/S . The HFE probe conta i ner i s  then 
removed from the pa l l et ,  opened and one probe and the 
empl acement tool are i nterim  stowed on the pal l et .  The 
other probe i s  p 1 aced on the surface 1 6  feet 1-Jes t of 
the HFE . The rema i n i ng probe i s  then pl aced on the 
surface 16 feet NE of the HFE . The HFE el ectroni cs 
box i s  removed from the pal l et and empl aced on the s ur­
face and the pal l et di scarded . The CDR retrieves the 
ALSO and pl aces  i t  on the LMP ' s  LRV seat. The bore tube 
rack  i s  removed from the dri l l  package and the l egs ex­
tended . The dri l l  chuck i s  reset and the dri l l  i s  re­
moved from the treadl e and the dri l l  and rac k  are carri ed 
to the HFE s i te .  The first two bore stem sections are 
removed from the rack , a ssembl ed and i n serted i nto the 
dri l l  chuck . The bore stems are then dri l l ed i nto the 
surface unti l approxima tely 1 /3 of a secti on protrudes 
above the surface at whi ch poi n t  the chuck i s  rel eased 
a nd the dri l l  i s  removed . A second pa ir  of bore stems 
are as sembl ed and attached to those a l ready empl aced in 
the surface . The dri l l  chuck i s  reset and the dri l l  pl aced 
atop the new bore stem secti ons and the total bore stem 
a s sembly  i s  dri l l ed further i nto the s urface unti l aga i n  
approximately l /3 o f  a section rema i ns a bove the surface . 
The dri l l  i s  aga i n  removed , a th i rd pa i r  of bore s tems 
assembl ed and added to the bore stem i n  the surface . The 
dri l l  chuck i s  reset and the dri l l  attached to the new 
bore stem secti on and the total bore s tem i s  aga i n  dril l ed 
i nto the surface unti l the top of the s tem i s  approximately 15  em above the surface . The dri l l  i s  removed from the 
bore stem and the HFE probe i s  i nserted as far as pos s i b l e  
i nto the bore stem us i ng the empl acement tool . The depth 
of penetration i s  i nd i cated by rul ed marki ngs on the em­
pl acement tool . The dri l l  and rac k  i s  carri ed to the 
second probe s i te and the a bove bore stem and probe em­
pl acement procedure i s  repeated . 

The LMP , after compl eti ng the LSM depl oyment ,  returns 
to the C/S to depl oy the sunsh i el d .  Us i ng the UHT he 
rel eases 16 Boyd Bol ts on the C/S perimeter , 2 Boyd Bol ts 
on the ALSEP antenna , rel eases the antenna rf cabl e ,  and 3 
i nner Boyd Bol ts . As the suns h i e l d i s  ra i sed , the sun­
screen curta i ns are automati cal ly  depl oyed and pos i ti oned 
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except for vel cro tabs at the corners wh i c h  the UW secures . 
The antenna mas t  and gi mbal are retri eved from the s ub­
pal l et .  The mas t  i s  i n stal l ed on  C/S and the g imbal 
mounted on the mas t .  The ALSEP antenna i s  then i nserted 
i nto the gimbal and the g imbal i s  l evel ed , a l i gned and 
adjusted to the predetermi ned az imuth and el evation off­
sets . He then gets the S I DE and carri es i t  to a pos i ti on 
55 feet NE of C/S . The ground screen i s  removed and de­
pl oyed on the surface . Next the CCIG  i s  removed from i ts 
cav i ty and i ns tal l ed on the ground screen tube whi ch a l so 
serves as  a CC IG  depl oyment arm .  The ground screen tube 
p i n  i s  rE!moved and the S I DE i s  oriented and pl aced on the 
ground screen i n  a pos i tion  such that the CCIG  when de­
pl oyed wi l l  be cl ear of the ground screen . After l evel i ng 
and a l i gn i ng the S I DE ,  the CCI G  i s  rotated to the s urface . 

Upon return i ng to the C/S , the LMP then acti vates C/S by 
depress i ng the s horti ng swi tch , turn i ng Astra SW #1 CW 
and reque·sti ng a transmi tter turn-on command from MSFN . 
Nex t ,  the LMP mounts h i s  70mm camera on h i s  RCU , pi cks  
up the LRRR , carri es i t  to  a posi tion  at l east  25 feet 
�lest of C/S , depl oys , a l i gns and l evel s i t . He then 
proceeds to photoqraph the ALSEP experiments u s i ng the 
70mm camera and HCEX fi l m .  See Fi gure 3 .  3-1 . 

The CDR , havi ng completed the HFE probe empl acement , 
then sel e·cts a su itabl e s i te to obta i n  the deep core 
sampl e .  Thi s s i tE? wi l l  be i n  the v i c i n i ty of the LRV 
s i nce LRV mounted equi pment i s  uti l i zed i n  the cori ng 
operati on .  The dri l l  tread le  i s  pl aced on the surface 
and the fi rst two core stems are removed from SCB #2 
( on HTC ) , a ssembl ed and threaded onto dri l l . Then , 
wi th the core stem i nserted through the treadl e  the 
core stem i s  dri l l ed i n to the surface unti l approxima tely 
1 5  em protrudes above the surface . The dri l l  i s  removed 
and the second pai r of core stem sections are a ssembl ed 
and threaded onto the core s tem i n  the surface . The 
dri l l  then i s  attached to the new secti on and the tota 1 
core stem i s  dri l l! ed further i n to the s urface unti l 
aga i n  approximate ly  1 5  em remai ns .  The dri l l  i s  re­
moved and the final  pai r  of core s tem sections are 
assembl ed , threade!d onto the exi sti ng core s tem , the 
dri l l  re-attached and the core stem dri l l ed the fi nal 
i ncrement i nto thE! surface unti l approximately 1 5  em 
of the core stem i s  exposed . The CDR retri eves h i s  
70mm camera and takes a pan from a pas i t i  on 7 feet South 
of the impl aced core s tem. After restowing  the camera 
on the LRV , the dri l l  i s  decoupl ed from the core s tem and 
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the core s tem i s  wi thdrawn from the s urface ,  the j oi nts broken 
and the i nd iv i dual core stem secti ons are d i sassemb l ed and 
capped . Before the core stems are stowed , SCB #2 i s  removed 
from the HTC and pl aced under the LMP ' s  seat .  SCB #4, whi ch 
i s  under the LMP ' S  seat i s  attached to the HTC and the core 
tubes i n  SCB #1 are transferred i nto SCB #4. The capped core 
stems are then stowed i n  SCB # 1 . 

After the ALSEP depl oyment has been compl eted and the neces­
sary documentati on photographs taken , the CDR and LMP s urvey 
the undi s turbed areas i n  the prox imi ty of the ALSEP s i te to 
col l ect add i ti ona l documented samp les of any unusua l features 
not prev i ous ly  encountered and to document the types of mater­
i al i n  the vi c i n i ty of the ALSEP . However , suffi c i ent vol ume 
mus t  be reta i ned i n  the SCB ' s  to accommodate the s amples that 
wi l l  be taken duri ng the pol arimetri c s tudy to be done i n  the 
vi c i n i ty of the LM . 

The CDR then configures the HGA and the LCRU for traverse 
operati ons back to the LM. Both crewmen then mount the LRV ,  
carefu l ly depart the ALSEP s i te to mi n imi ze the dust contami ­
nati on of the ALSEP and traverse back to the LM where the LRV 
i s  parked cross-run , head i ng North and powered down . 

The CDR then opens the MESA thermal b l ankets and unstows the 
pol ari z i ng fi l ter and i nstal l s  i t  on h i s 70mm camera . Then , 
tak i ng the gnomon and tongs , he surveys the area to fi nd a 
s u i tabl e rock/soi l d i stri buti on s i te su i tabl e for the pol ari ­
metri c s amp le  seri es . After compl eti ng the d i stant and near 
pol ar imetri c photography , a sui tab le  quanti ty of representa­
t i ve sampl es are taken from the s i te .  

The LMP meanwh i l e  unstows the SWC from the MESA , extends the 
s taff ,  unfurl s the foi l  s hade and empl aces the SWC experiment 
approximately 60 feet NW of the LM tak i ng cross•sun and down­
sun  photographs wi th the 70mm camera . Fol l owi ng thi s ,  the 
LMP conducts a rather deta i l ed LM s i te i nspecti on and descr i p­
ti on noti ng parti cul arly the cond i t i on of the l andi ng struts 
and the surface/footpad i nteracti on . Duri ng thi s  s i te i n­
specti on ,  the LMP pauses to take three photograph i c  panoramas , 
one each at the 1 2 ,  4 and 8 o ' cl ock pos i ti ons . 
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3 .  1 .  3 

The fl 11 g k i t  i s  then uns towed from the MESA . Wh i 1 e the 
LMP dri ves the staff i nto the surface the CDR unfurl s 
the fl ag and th,en mounts the upper s taff and fl ag onto 
the l ower staff . The crewmen then take each other ' s  
pi cturE!S standi ng next to the fl ag .  

Havi ng compl eted the tasks for EVA- 1 , the crewmen begi n 
the EVJ\ c l oseout tasks . The LMP pl aces SCB #1 i nto 
SRC 1 whi ch he then c l oses and seal s .  He then retri eves 
SCB #3 and #4 . cl oses them and p 1 aces them a top the 
SRC .  He ti dys the MESA thermal bl ankets and pre-
pares to dust off the CDR ' s  EMU . 

The CDR transfers al l 70mm and 1 6mm magaz i nes from 
beneath the LRV seats i nto the ETB a l ong wi th the 
magazi nes from the 500mm l ens  camera and the 1 6mm 
camera and the maps from the LRV map fol der .  

Us ing  the MESA brush ,  each crewmen brushes the l oose 
soi l from the other ' s  EMU . The LMP then retri eves 
SCB #3 and i ngresses the LM . The CDR then attaches 
the LEC to SRC #1 and transfers i t  i nto the LM 
after the LMP has compl eted hi s i ngress . The ETB 
i s  then transferred i nto the LM v i a the LEC . 

The CDR powers down the LCRU , retri eves SC8#4 and 
i ngresses the LM . The LM cab i n  i s  then repress­
uri zed ,. terminati ng EVA-2 . 

EVA-2 

The second peri od of surface EVA acti v i ty i s  pl anned to beg i n  
approximately 36 . 5  hours after touchdown and i s  pl anned for 
7 hours durati on . The CDR aga i n  backs out of the LM hatch 
onto the porch and recei ves  a jetti son bag from the LMP whi ch 
he d i scards onto the surface . The CDR then passes the LEC 
to the LMP and descends to the l unar surface where he unstows 
the EVA 2 pa 1 1  et from the MESA and prepares i t  for trans fer 
i nto the cab i n .  The pal l et i s  transferred i n to the cab i n  and 
the ETB transfe1•red to the surface and carr ied to the LRV . 
After uncoveri nn the BSLSS and the 500mm l ens  camera , the 
1 6mm and 70mm magazi nes are offl oaded and s towed under the 
LRV seats ( one magazi ne i s  attached to the 500mm l ens camera ) .  
The maps are pl aced i n  the map hol der and the ETB returned to 
the MESA tabl e .  
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The LMP compl etes h i s  cab i n  housekeep ing acti vi ties and then 
egresses the cab i n  bri ngi ng wi th h im  the empty EVA- 2 pal l et 
whi c h  he  di scards to the surface before c l os i ng the hatch . 
He descends to the surface , retri eves the two spa re LCRU 
batter i es , s tows one in the +Y footpad and pl aces the other 
on the LRV . The CDR then turns off the LCRU , i ns tal l s  a 
fresh  battery and turns the LCRU on agai n .  The LMP then un­
s tows and opens SRC 2 and off l oads SCB #5  to the HTC . SCB #6 
and #7  are unstowed from the pal l et .  SCB #7 i s  h ung  on the 
HTC and SCB #G i s  attached to the geol ogy pal l et .  Exces s 
equ i pment i n  the form of 3 core tubes , one core tube cap di s­
penser , 2-20 DSBD ' s  and one SESC are removed from SCB #5  and 
stowed i n  SCB #7 whi ch i s  then removed from the HTC and s towed 
under the LMP ' s  LRV seat . SCB #2 i s  removed from the under­
seat l ocati on and attached to the HTC . 

The CDR and LMP then a s s i s t  each other i n  confi guri n g  the 
PLSS tool harnesses for the geol ogy traverses . The LMP 
wi l l  carry a hamme r ,  the core tube cap d i spenser , and SCB #2 . 
The CDR wi l l  carry SCB #5  whi ch conta i ns the 3 core tubes 
and one SES C .  The 70mm cameras wi th 20 DSBD a re i nstal l ed 
on the RCU ' s  and the HGA and LCRU are confi gured for traverse 
operati on . Both c rewmen mount the LRV , dri ve to the i n i ti ­
al i zation s i te to i n i ti a l i ze the navi gati on sys tem , and beg i n  
the traverse to geol ogy s tati on # 5 .  

( NOTE : For purposes of the fi nal edi t ion of the 
Lunar Surface Procedures , the! geo 1 ogy traverse 
i nformation i s  conta i ned i n  Secti on 3 . 6 . ) 

U pon retu rn i ng to the U1 after geol ogy stati on #8 the 
navi ga t ion and LRV di spl ays a re read out and the L RV parked 
near the MESA and powered down . The CDR confi gures the 
H GA and the LCRU for TV coverage and then beg ins  offl oad i ng 
equi pment from the LMP ' s  PLSS tool harnes s .  SCB #2 i s  
s towed on the HTC and the LMP removes SCB # 5  from the CDR ' s  
PLSS and s tows i t  a l so on the llTC . The CDR retri eves the 
ETB and s tows al l 70mm and 1 6rnm magazi nes ( i nc l ud i ng the 
magazi nes on the 500mm l ens camera and the 1 6mm camera ) . 
The l unar surface maps are al so s towed i n  the ETB wh i ch 
i s  then attached to the t,1ESA ta b 1 e .  

The LMP pl aces SCB # 5  i nto S RC #2 , c l oses and seal s i t .  
SCB #2 and # 6  a re removed from th1� HTC and geo 1 ogy pa 1 1  et 
and pl aced atop S RC # 2 .  

Usi ng the MESA brush , the crewmen dust off the i r  EMU ' s .  
The LMP , carry ing  SCB #6 , c l i mbs  the LM l adder and i n­
gresses the cab i n .  
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3 . 1 . 4  

The CDR meanwhi l E! p 1 aces the B SLSS and the 500mm 1 ens 
camera on the U1P ' s  L RV seat and covers i t  wi th the 
thermal b lanket prev i ously used for thi s purpose . When 
the LMP i s  set , S RC #2 and the ETB are transferred i nto 
the cab i n  v ia  the LEC . The CDR then p i c ks up  SCB #2 
and cl i mbs  the l adder to the porch . After handi n g  S CB #2 
to the U1P he rece i ves  the LEC , s tows i t  on the porch , 
and i ngresses thE! cabi n  to termi nate the second s urface 
EVA peri od . 

EVA-3 

The thi rd and fi na l  peri od of l unar surface E VA acti vi ty 
beg i ns approxi matel y 57  hours after TD and i s  p lanned for 
6 hours durati on . 

The CDR egresses to the U� porch and pauses , rece i vi ng a 
jetti son bag from the LMP whi ch he d i scards to the su rface . 
The CDR hands thE! LEC to the LMP and conti nues h i s  descent 
to the l unar surface . The ETB i s  transferred to the sur­
face and carri ed to the LRV where , after confi guri ng the 
LCRU for TV coverage , the CDR offl oads the ETB contents to 
the proper LRV s towage compartments . The BSLSS i s  restowed 
behi nd the LMP ' s  seat and the 500mm l ens camera i s  restowed 
under the CDR ' s  seat . After returni ng the ETB to the MESA , 
the CDR repl a ces the LCRU battery . 

The LMP , after tt·ans ferri ng  the ETB , egresses the cabi n ,  
cl oses the hatch , and descends to the surface for hi s l ast  
l unar exped i ti o n .  He retri eves the l ast  LCRU battery from 
the +Y footpad and pl aces i t  on the L RV floor pan and stows 
the BSLSS sampl e bag on the geol ogy pal let  forward hooks . 
He  retri eves SCB #7 from beneath the U�P ' s seat and attaches 
i t  to the HTC al ong wi th  SCB #8 from the geol ogy pal l et .  The 
20 DSB D ' s  are removed from SCB #7 and p l aced on  the L RV seats . 

The CDR and LMP then a s s i s t  each other restowi ng tool s 
and equi pment on the PLSS tool carr i e r ,  then mount the 
L RV , power i t  up and depart the LM s i te for geol ogy 
s tation #9 . 

( NOTE : For purposes of the fi nal edi t i on of the 
Lunar SurfacE! Procedures , the g eol ogy traverse 
i nformati on i s  conta i ned i n  Section  3 . 6 . ) 

U pon arri v i ng at  the LM s i te ,  the LRV i s  a ga i n  pos i ti oned 
at the i ni t i al i zati on s i te and the nav parameters and LRV 
d i spl ays read out .  The L RV i s  then parked near the MESA 
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and powered down for the EVA c l ose!out acti vi ti es whi l e  the 
LMP takes cross-sun and down-sun photographs of the LRV . The 
CDR reconfi gures the HGA and LCRU for TV coverage and then 
the crewmen proceed to offl oad the! equ i pment from the i r  PLSS 
harnesses . 

The LMP then pl aces SCB #7 and #8 and the BSLSS samp le  bag (from the geol ogy pa l l et ) on the MESA tabl e .  After checki ng 
the LRV to veri fy a l l  sampl es have been removed , he removes 
the 1 6mm camera from the LRV and pr·epares to photograph the 
CDR dri vi ng the LRV to the s i te from whi ch the TV camera wi l l  
cover the LM A/S l i ft-off . 

The CDR gets the ETB and offl oads from the LRV : the 70mm mag­
azi nes , 500mm l ens camera magazi ne! ,, the 1 6mm camera magazi nes , 
and the 1 unar surface maps ; and re!turns the ETB to the MESA 
tab l e .  The LRV i s  then powered up and dri ven to the l i ft-off 
observati on s i te approximately l OCI meters East  of the LM such 
that the LM i s  on a beari ng of 276° from the LRV . The LRV i s  
parked and powered down except as  requi red to support the TV/ 
LCRU operati ons . The HGA i s  a l i gned and the LCRU swi tched 
to the TV/REMOTE mode . LCRU power i s  swi tched to EXT to 
uti l i ze the rema i n i n g  energy i n  the LRV batteri es . The LRV 
i s  parked i n  th i s  l ocati on to perm ·i t observati on of LM l i ft­
off vi a remote control l ed TV . 

The LMP s tows the 1 6mm camera on the MESA and then retri eves 
the SWC foi l , s towi ng i t  i n  a bag provi ded for i ts protect i on 
and then s tows i t  i n  the ETB a l on�1 wi th the fi nal 1 6mm maga­
z i ne .  

When the CDR has returned to the l.M s i te ,  the MESA brush i s  
used to du st off the EMU ' s  a s  much a s  pos s i bl e  pri or to i n­
gres s i ng the cabi n .  The LMP ascends the l a dder carry i ng the 
BSLSS bag and enters the cab i n .  The L EG i s  u sed to transfer 
SCB #7 and the ETB i nto the cabi n .  The CDR as cends the 
l adder to the porch carry i ng SCB #8 wh i ch he then hands to 
the LMP .  The CDR di scards t he  LEC: now lyi ng on  the porch and 
i ngresses the cab i n  to concl ude thE! fi na l s urface EVA peri od 
of the Apol l o  1 5  mi s s i o n .  
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3 . 2  DETAILED EVA T IMELINE PROCEDURES 

3 . 2 . 1  SEVA 

The deta i l ed timel i ne procedures for SEVA are s hown 
on the fol l owi ng vert i ca l  format pages . I n  the SEVA ,  
the acti vi ty i s  primari ly  centered a round the CDR \'lho 
s tands on the Ascent  Engi ne cover wi th h i s  head  and 
s houl ders protrudi ng through the LM tunnel and above 
the LM . The U1P supports the CDR ' s  acti v i ty by 
equi pment management and secondary l unar surface 
descri pti ons as vi ewed from the cabi n  wi ndows . 
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M I S S I ON :  APOLLO 1 5  
EVA : SEVA 

DAT E :  4/ 1 9/ 7 1  

.:=J S TASK 

EvA a FUNCTION 

L M P ACT IV I T I E S  
,_T_I_M_E..�..-___ c_o_R_A_c_T_I 

V
_
I
_
T

_
I E

_
s 
___ t'�"t-'�-t-"'-1\5 

___ M P R 

Hand CDR ' S  70mm camera to CDR 
standing  in dock ing  tunnel 

Describe 1 ura i n ,  surfac1! 
cond i tions and l andma rk 
features as observed through 
LM windows 

I nterim stow 70mm camera 

Hand 500mm 1 ens camera ·,J) CDR 

I nterim stow 500mm l ens camera 

0+00 

·I-

·t-

·I-

-t-

0+1 0 

1-

·t-
. 

Sta nd o n  Ascent Eng i ne cover 
wi th head and shoul ders pro ­
truding  through doc ki ng  tunnel 
hatch 

Describe l urai n and l andmarks 
to ass i st i n  LM l and i n g  si te 
l ocation 

Recei ve 70mm camera from U·1P 

Us i ng  70mm camera obta i n  360° 
verti cal  s tereo panorama ( use 
approximately 36 frames ) 

Hand 70mm camera to U�P 

Describe genera 1 surface 
cond i tion as they appear i n  
di rections of  prepl a nned 
traverses fo r po ss i bl e  
traff icabi l i ty ,  l andmarks and 
ALSEP s i te l oca tion 

Descri be i n  g eneral the i n it ia l  
i mpressi ons of the Front , 
R i l l e ,  North Compl ex , Mare 
Surface a nd Bou l der fie l ds 

-r Recei ve 500mm 1 ens camera from 
LMP 

·-

·-

Do l ong  l ens  photography of Front, 
Ri l l e ,  North Compl ex , Boul der 
fi el ds and a ny o ther promi nent 
features 

0+20 Hand 500mm 1 ens camera to U�P 
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M I S S I ON :  APOLLO 1 5  
EVA: SEVA 

L M P  ACT IVI T I E S  

f- I nterim stow 500mm l en s  camera 

1-

� 

� 

1-

f-

� 

� 

1-

1-

1-- SEVA Termination  
( For termi nation  pro cedures , 

r- Lunar Surface check l i s t )  

� 

1-
1-
f-

1-

.. 

� 

� 
.__ 

DAT E :  4/ 1 9/7 1 

s TASK 

EVA E FUNCTION 

CDR ACTIVI T I E S  Q 
T I M E  c L c 

A .. D .. p R 

0+20 Hand 500mm l ens  camera to LI·1P 

-1-

. Descri be l unar surface condi tions 
in i mmediate v i c i n i ty of L�1 
such a s  c rater di str i buti o n , -
fragmentatio n ,  boul der popu-
l atio n ,  and  a ny noti cabl e 

- affects o f  DPS exhaust on  the 
surface 

-r-

-

. 

-1-

·I-

0+30 SEVA Termi nation  
see ( Fo r  termination  p rocedures , 

. see Lunar Surface checkl i st )  

. 

-

·t-
-� 

·I-

. -

--

-1-
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3 . 2 . 2  EVA-1 

The deta i l ed procedures for EVA-1 a re s hown on the 
fol l owi ng verti cal format pages . The crew cuff 
checkl i st pages whi ch correspond approximately  to 
the timel i ne are s hown on the far l eft-hand faci ng 
s heets al ong wi th the Voi ce Data Pl an wi th whi ch 
cap-com can assure that the requi red i nformati on 
i s  gi ven by the crew to MCC -H and which  assi sts 
cap-com in essentia l  corrmuni cations wi th the crew . 
The crew ' s  cuff checkl i st does not necessari ly  
correspond to the verti cal timel i ne i n  content or  
verbage as th i s  i s  a crew preference i tem a nd  con­
tai ns those cues the crew feel s  they need to accom­
pl i sh the requi red tasks . 
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I � 
I §  I ;:  

CREW EVA CHECKL I ST 

PLSS TO LM H20 TRANSFER � Torso Ti edown - Loosen as re'ld 
PLS$ P\JIIp - OFF 
Ji sconnect I'LSS H20 
Conr.ect L,"' H20 
CB( 1 6 )  EC5: LCG Pllllp - ClOSE 

LH !"0 PLSS H20 TRMISFER 

C B ( l 6 )  �CS: LCG Pll!lp - OPEH 
Disconnect LM H20 
Connect PLSS H20 
PLSS Pt111p - ON 
Torso T i edown - Tiqhten as 

... ,, 

PLSS TO LH H20 TRAHSFER � 
Torso T1edown - loosen as reqd ""' 
PLSS PllftP - OFF 
Otsconnt>et PLSS H20 
Connect LM H20 
CB(16) ECS: LCG Punp - CLOSE 

LM TO PlSS H20 TRANSFER 

CB{16) ECS: lCG Pwnp - OPEN 
Disconnect LM H20 
Connect Pl.SS H20 
PLSS P1.111p - ON 
Torso Tfedown - Tighbn as 

,..., 

VO ICE  DATA 

EVA 1 

CODE TIT-
MANDATORY REQU I REMENT 
FOR DATA AT T IME 
OR EVENT DES IGNATED 

( 2 )  DATA MAY BE DEFERRED 
UNT I L  LATER IN EVA OR 
DEBR I EF I NG 

NOTE : AT START OF EVA 1 

• SUN ANGLE � 1 9 °  

• L M  SHADOW L ENGTH "' 20 . 2m ( 66 . 8ft) 

• ASTRONAUT SHADOW LENGTH "' 5 .  28n�( 1 7 .  4ft) 

EMU STATUS TABLES @ 30 M IN  I NTERVALS 

0+00 ( 1 )  CDR/U�P EVA WATCH START - MARK 

0+1 0  
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F inal 

June 28 , 1 971 

Apol l o  1 5  

�,i ssi on J- 1  

NOMIINAL TIMELINE 
LUNAR SURFACE EVA 1 

EVA 
L M P  ACTIVI T I E S  CDR  ACTIVI T I E S  

T I M E  

1- START EVA WATCH 0+00 START EVA WATCH ( CALL "MARK " )  

� ·I-

� ·I-

NOTE : DETAI LED PROCEDURES ARE � ·I- PRESENTED I N  ' 'LUNAR SURFACE 
CHECKL I ST " , " EQU I PMENT PREP 

� ·t- EVA 1 " SECTI ON 

1- -� 

1- ·I-

� ·I-

1- ·I-

� . 

1- OPEN HATCH 0+1 0 EGRESS 
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-o -o :;o :;o 
,..., .,., 
I I 

.,., .,., 
"' "' :;o :;o 
,..., .,., 
U> U> 
U> U> 
0 0 -o -o 
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...... ...... 0 0 
::z ::z 
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C R E� EVA Cfi E C KL I ST 

c:;p - [ ' ,);  l �--; � -· 10 !'b11-! Throu�r. i-'atch - (Ortf!1 C k  �- : PL'SS Antenna - Oer l oj 
F-- MESA - Dep lcJ 

Jett Bag • � i s-.:dro:! 
LEC - �eploy to LRV 'iide 

Descend to Surface 
FA."l - 3 Minutes 
Jett Bag - Under LH 

+2::1 ETB - Tr-a�sfer Dowr� 
HB - To Ladder Hook. 

�SA. Heig,t - Adjust 
Blankets - Open [LMP : Egress] 
LMP PLSS Ant. • Unstow 

LMP - EVA l 

0+11 CDR PlSS Antenna - Deploy 
Jett Bag - Place 1n Hatch 
LEC - to CDR 

Recorder - OFF 
VOX SENS (2) - I"AX 
CB Configuration - Verffy 
Ut1ltty & Flood lts • OFF 

LEC - To Overhead Handhold 
0+20 ETB - Transfer 

LEC - Stow to S1de 

Egress 

-

Hatch - Close ;:: 
Descend to Surface 

(toR: LHP PLSS Ant.-Unstow) ,._ 

UY! Tripocl - Unstow 
TV  C�Pl�>ra - To Tripnd 
TV - Pos i t ion 1 2 : 00/50 F t .  
L"n> - 'l e t  f- 1 1 ,  1 2 . 'inn. P � .  
(�,eel<. llou T V  Receptirm 

0•?9[[ITj Th!>rmol Blanket - Remove 
n H WdH. I n!J hinges - lockf'rl 

- Chassis - P<1ra l 1 e l  
- Outngger Cable� - T<'lut 

LRV left Tape - ove r Strut 
LRV Right Tape - Deploy 

(LMP: D-ring & Aft Lanyard] 
Riqht Tape • Pull - MARK; Aft 

Chass i s  O"'ploy - Fwd Unlock 
Outrig']er Cables - O! SCtlT 
left  Tape - Pul l  ;::: 0+3! LRV - Set IJp I :=:  •Chassis  Hinge Pins - Chec� 

;:: •Ind. Lock P i n s  - Pul l 

c 

f "l 0•25 Fam - 3 minutes 
I i Contingency Sample - Collect 
1 : Sample - To Phtfonn 

I �  

Check COR Ready 
LRV - Unlock from LM 
Descend to Surface 

Aft Lanyard - Unstow 
- Pull to assist 
- Oi'S'Card 

Pallet Post - Erect 

0•36 LRV - Setup 
•Chassis Hinge Pins - Check 
•Battery Cover!'.-Check Closed 

0+1 0  

VO ICE  DATA 

( l )  LMP ·· Dep l oy CDR PLSS antenna 

( 2 )  CDR - J etti son Bag 

( l )  CDR ·· Stabi l i ty & Mobi l i ty 
di scus s i on 

CDR ·· LM check 

CDR - EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

( l )  LMP - Stabi l i ty & Mobi l i ty 
di scu s s i on 

( 2 )  LMP - Veri fy cb confi gurati on - OK 

( l )  CDR - Depl oy LMP PLSS antenna 

( l )  CDR � TV pos i t i on 
Setti ngs Peak , 

OK iJ...!., l 2 • 5mm 

( 1 )  

0+30
( 1 )  

LMP - EMU check 
CS on LM porch 

02 
FLAGS 
PRESS 

CDR LMP 
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M I S S I ON :  APOLLO 1 5  
EVA: 1 

CDR 

Depl oy CDR PLSS antenna 

Pl ace Jetti son bag i n  ha ·tch 

Remove LEC , l oop end , from 
stowage bag 

Pas s LEC , 1 oop end , to CDR 

Recorder-OFF 
Verify VOX SENS ( 2 ) -MAX 
Ver ify CB  confi gurati on 

Uti l i ty & fl ood l i ghts - OFF 

Attach LEC to overhead handho ld  

Transfer ETB  to  s urface 

Remove from handhol d & stow LEC 
Move through hatch 

C l ose  hatch 

Descend to surface 

Dep l oy PLSS antenna 

Check footing , stabi 1 i ty ,, and 
mobi l i ty 

Remove CSC from pocket 
Dep l oy CSC hand l e  & bag 
Col l ect conti ngency sampl e  

Remove hand l e  & c l ose  bag 
C l imb LM l adder & pl ace cont 

samp l e  on p l atform 

DATE : 6/2/7 1  

0+1 0  Move through hatch 

Depl oy PLSS antenna 

Descend l adder to dep l oy MESA 

Depl oy MESA 
Retri eve & di scard jetti son bag 

i nto Quad I 

Depl oy LEC 

Descend l adder to surface 

Check footi ng , s tabi l i ty ,  and 
mobi l i ty 

Ki ck Jetti son bag under LM 

0+20 Transfer ETB to surface 

Hang ETB on LEC s towage hook 
Adju st  MESA hei ght 
Loosen MESA b l anket around 

TV camera 
Open MESA b l ankets 
Dep l oy LMP PLSS antenna 
Unstow , depl oy ,  and p l ace 

TV tri pod on s urface 
Unstow and mount TV camera 

on tri pod 
Pos i ti on TV at 1 2 : 00/50 ' 

to v i ew Quads I & I V  
Adjust  TV per MCC request 

Remove LRV therma l b l anket 

Check wa l ki ng h i nges l atched 
0+30 Dep l oy l eft LRV offl oad tape 

acros s secondary strut 
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CREW EVA CHECKL I ST 

0�42 lotlunt LRV 
LRV Po.,t Oeplo�nt Cheds 
Test Drive LRV 

(LMP: Plio to COR on LRV) 
Park LRV - Quad IV - Fate HESA 
Power ()own & Dismount LIW 

0+46 fiTRU1 Post lot k s - lift �ro hb - Release 
TCU Cable - To Batt Cover 

LCRU - To lRV 
Cable - Connect 

rrn.ii - To lRV 
Cable - Connett 

(LHP:- EVA 1 Pallet to HESA] � - To M[SA Side E lJ.§ru - To Handho l d  � 
LGA Cable - Connect T<l LCRU ;:: 

jo+.t2 16• Cam - Auelllble 1 11 Mag•tc" - InstAll on 1611111 Cam 1 i 
1611111 Photo 

(������.24FPSI I -
16m Calli - To LRV 

COR 70m C1111 • Unstow 
CUI Bracket - Ren:�ve A Ohcud 
Filter & Reseau Conr-To !'£SA 

0+30 

0+50 
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VOICE  DATA 

( 2 )  ETB Contents : 
e-t}fll-]Omm cam w/mag LL ( HBW} 
• 2-70rnm mags KK,NN ( HCEX )  
• l -70rnm mag 00  ( HBW) 
• 3-1 6rnm mags CC , DD , EE 
• 500rnm Lens camera/mag MM( HBW) 
• Maps 
• BSLSS 

( 2 )  LMP-Rpt 1 6mm mag on 1 6 . mm cam 
( 1 )  LMP-Photo LRV 1 6mm cam ( f8 , 1 /250 , 24fps ) 

( 1 )  CDR - LRV D i s p l ays pri or to tes t  dri ve 

.---·---J\mp-Hr Bat 1 Temp Ba t 1 
AmP-Hr Bat 2 Temp Ba t -� 
Amps Bate.. 1 Temp LF mtr 
Amps Bat 2 1 Temp Kf  mtr 
Vol ts Bat 1 Temp LR mtr 
Vol ts  Bat 2 1 1 emp KK mtr 

( 1 )  LMP-Rpt 70mm mag/frame on CDR cam 
_I __ 



M I S S I ON :  APOLLO 1 5  
EVA : 

L M P  ACTIVI T I E S  

C l i mb LM l adder & p l ace cant 
samp l e  on pl atform 

Descend to l adder for LRV dep l oy 

Pu l l  D-hand le  to re l ease LRV 
Descend to surface 

Pu l l  LRV aft cabl e as requi red 
to offl oad LRV from LN 

EVA 
T I M E  

DAT E :  6/2/71 

CDR ACTIVI T I E S  

0+30 Dep l oy l eft LRV off l oad tape 
across secondary strut 

Dep l oy LRV aft cab l e  & p l ace 
on l unar s urface 

Depl oy r ight  LRV offl oad tape 

Check LRV rel eased from LM 
Pul l offl oad tape unti l rear 

whee l s  rest on s urface 

Remove ri ght outri gger cabl e  

Remove l eft outri gger cab l e  
Pul l off l oad tape unti l front 

whee l s rest on surface D i s connect & d i scard aft cab l e  
Erect LRV geo pal l et mty post 
Dep 1 oy r ight  rear fender· exten s i on 
Ck  rear steeri ng decoupl e ri ng seal  Dep l oy l eft rear fender extens ion 

C k  l eft rear h i nge pi ns engaged 
Erect l eft seat Ck  ri ght rear h i nge p i ns engaged 

Erect ri ght seat 
Lower the armrest  
Pu l l  T-hand le  & l ower conso le  
L i ft handho ld  i nto pos i t ion 

Lock hndhol d/consol e us i ng T-hnd l  
Remove tri pod apex - 3 p i n s  
Remove & s tow toehol d  
Erect footrest 
Ck ri ght front hi nge p i r1 engaged 
Dply ri ght front fender extens i on 
Veri fy battery covers cl osed 
Wal k  to MESA 
Connect 1 6mm power cab l e  

0+40 

Unstow & i nsert s taff i nto 1 6mm Cam 
Unstow 1 6mm Camera & p l ace on 

MESA tab l e  
Remove l 6mm mag from ETB & attach 

to camera 

Photo CDR/LRV 1 6mm Cam 
( f8 , 1 /250 , 24fps ) 

Stow 1 6mm cam on LRV . L�IP hndho l d  
Unstow 70mm cam from MESA 
Remove fi l ter from 70mm cam & 
Remove Reseau Cover from 70mm 

stow 
Remove 70mm mag , NN from ETB & 

attach to 70mm cam 

s tow 
cam & 

Rel ease handhol d ti edown 

Pu l l  T-hand l e  & l ower consol e 
L i ft handho l d  i nto pos i ti on 

Lock Hndhol d/consol e us i ng T-hndl 
Remove tri pod apex - 3 p i ns 
Remove & stow toehol d  
Erect footres t  
C k  l eft front h i nge p i n  engaged 
Dply l eft front fender extension  
D i sconnect tel escopi ng rods 
Pu l l att i ndi cator and C&W p i ns 
Mount  LR  

ccomp i sh LRV pos t-dep l oyment 
check l i s t  

Test  dri ve LRV - Park LRV i n  
Quad I V  near MESA 

Power down LRV 
Di smount LRV 
L i ft LCRU mounti ng post l ocks 
Release Y-cabl e vel cro tab 

Unstow TCU connector & d i s card 
adapter 

Unstow LCRU from MESA 
Mount  LCRU on front of LRV 
Unstow & connect LCRU power 

Stow 70mm cam i n  CDR fl oor pan 

Unstow & attach EVA 1 pal l e t  
to MESA tab l e  

cab l e-di scard adapter 
Unstow TCU from MESA 

0+50 Mount  TCU front of LRV 
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CREW EVA CHECKL I ST 

·.o 0 .. !>3� · Unstow �t MlSA 

S ;����a 
B�a���!t� ����a��aff 

liGA - to lRV 
Velcro !.trap • Dhcard 

Cable • Route behind TCU 
- Connect to LCRU 

LMP : Uns tow too 1 s 
0•56 (!]) !Tripod to +Z Strut 

..: TII PWR SW - OFF 
Til Cable - Disconnect & Stow 

TV Camera • To TCU 
Til Cable - Connect 

[[Rul CB - CLOSE. 'rtiiU PWR Slo! - !NT 
a- 1+00 "(Til PWR Sll - ON 

0+52 Geology Pallet - To LRV 
"' Handra i l s  & lanyards - Remove � 

I 

SRC 11 - To MESA Table 
C-Bag 11 - Unstow 
Control SM1pl@ - Close 
C-Bag fl - To HTC, (L)  

0+56 Unstow frcrn Pallet 
- • Tongs - To HTC � • Ext. Handle/Scoop - To HTC 

• Penetrometer - To Pallet 
• Gnomon - To CDR Seat 
• C-Bag 12 - To HTC ( R) 
•C.-Bag 13 - To pallet back 
•llfse - To pallet 

- 1+04 Core Stems & Caps-To C-Bag 12 

1 :: C-Bll� 12 - To LMP Seat Bag 

1 � ��9 e ,:·�\� �/��r Pans 

l f.Ql Whip Antenna - Deploy I �·, LCRU Sel • PHl/NB 
Chect - AGC. TU-IP , & PWR 
LCRU Sel • TV RHT 
LCRU 81anket5 - 1001: open 
Conn. Cover {LCRU) - ClosE'd 

IIG� Di!>h - Deploy HGA - Point To Earth 

rrTm Contents - To LRV TfB (Empty) - To ladder Hook 
LMP PLSS Ant. - Sto" [LMP: Ingress) 

\f.09 LEC - To P a l l e t  �1 
Pallet 11 - Tri\nsfer 
LEC Hooks - To li\dde,. HC'Iok 

IIGA - Stoll' 
HI<' lCRU Sel • PMl/WB I �  

H-05 Rake - To Pallet 
Secure HTC for Or1v1ng 
Ched lanyards Clear of WheE'ls � �DR: LMP PLSS Ant. - Stow] 

]f.Q6 Ascend Ladder 
Cont. Sample - Retrieve 
Ingress LH 
Cont Sample - Stow 

C8(16) COMH: TV - OPEN 
lo(IQUI.ATE - Pf'l 
PWR JttPL - OFf 
TLH PCM - LO 
LEC - To Overl\ead Handhold 

1+10 Pallet - Transfer into LM 
LEC Hooks to Surface 
L£C - Stow to Side 

Pallet - Strip 
P a l l e t  - To LH floor 

0+50 

VO ICE  DATA 

( l )  LMP - CLOSE ORGAN IC CONTROL SAMPLE 

( l ) CDR/LMP-EMU check 
CDR LMP 

02 
FLAGS 
PRESS 
COOL 

( l )  CDR-Rpt LCRU "A"'G7C"C -.,.---, 
VOLTS 
TEMPS 

( l )  CDR-LCRU covers open 1 00% 

( 2 )  CDR-Rpt mag/frame on CDR cam 
_!_ 

( l )  LMP-Contingency sampl e  i nto LM 

( l )  LMP -Re-veri fy cb confi gurat ion OK 

1 + 1 0  
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M I S S I ON :  APOLLO 1 5  
EVA : l 

L M P  ACTIVI T I E S  

EVA- 1 pal l et to MESA taiJ l e  
Check L i OH can pi ns  out 
Remove & di s card 1 6mm cdm rack 
Uns tow & p l ace ECS L i OH i n  

pa 1 1  et pocket 
Remove Quad I I I  thermal b l ankets 

from geol ogy pal l et 
Offl oad geol ogy pal l et from LM 
Mount geol ogy pal l et onto LRV 
Check l ower l eft l atch - Locked 
Remove & d i s card pal l et handrai l s  

EVA 
T I M E  

DATE :6/2/7 1 

CDR ACT IVI T I E S  

0+50 Mount  TCU o n  front o f  LRV 
Connect TCU power cabl e 
Uns tow rake & move as ide on MESA 
Open LRV antenna s towage can 
Unstow LGA from can i s ter 
Mount LGA i n  CDR handho ld  

Point  LGA to earth 
Stri ng & connect LGA cab l e  
U nstow HGA from can i s ter 
Mount HGA on LRV 

Unstow & p l ace SRC #l on MESA tab l e  Rotate antenna onto s taff 
Unstow cab l e ,  di s card foam 
Connect HGA cab l e  to LCRU 

Remove SCB #1  from SRC # l  
C l ose control samp le  i n  SRC # l  
Attach SCB # 1  to HTC 
Pu l l penet pi p pi ns ( 3 )  
Pu l l HTC stowage pi p p i n  
Open HTC & swi ng out 
Pu l l  HTC s towage pi p p i ns ( 4 )  
Remove tool stowage bracket from 

pa 1 1  et 
Stow tongs on HTC 

Retri eve & carry TV camera/tri pod 
to +X s trut 

TV POWER Sw - ' 'OFF'' 
D i sconnect & s tow TV cab l e  
Remove TV camera from tri pod 
Mount TV on TCU 

Assemb l e  & stow handl e/s coop on HTC 
Connect TV power cab le  
Connect TCU cab l e  

Unstow & transfer penet t o  pal l et 
Unstow & transfer gnomon to CDR 

seat back 

Unstow & attach 
Unstow SCB #3 & 

pal l et 
C l ose HTC 

SCB #2 to HTC 
attach to LRV 

Transfer from SCB# l : 
• Core s tems to SCB #2 : 
• 2-20 DSBD ' s to CDR & l.MP fl oor 

pan 
• Core s tem caps to SCB #2 

Remove rake from MESA & s tow on 
LRV pal l et 

C l i mb LM l adder to porch 

Retri eve cant s amp le  & ·i ngress  

LCRU CB - " CLOSED" 
LCRU Power Swi tch - " I NT " 

1 +00 CTV poser sw - "ON" 
Depl oy LCRU whi p  antenna 
LCRU MODE swi tch - " PMl /NB" 
Check LCRU AGC , TEMP & POWER 
LCRU MODE swi tch TV RMT 
Open LCRU covers - 1 00% 
T i p  antenna aft 45° & dep l oy 
Poi nt HGA to earth 
Retri eve ETB from LM l adder 
Stow two each 70mm & l 6mm 

mags & 500mm l ens  camera 
under CDR seat 

Carry ETB to LMP seat 
P l ace LMP 70mm cam on f l oor pan 

LM Mount map hol der on LMP handhold  
Stow cont s amp l e  i ns i de LM 
CB ( 1 6 ) COMM : TV open Attach BSLSS to LMP seatback 
Modu l ate - PM Stow ETB on l adder hook 
PWR AMPL - OFF 
TLM PCM - LO Attach LEC to EVA #1 pal l et 
Attach LEC to overhead handra i l 
Transfer pal l et i nto LM Transfer pa l l et i nto LM 

1 + 1 0  
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CRE\·1 EVA CHECKL I ST 

T� LRV ";' I+ 1 J 

0 Drive to ttav. lni t. Site 
NAY CB - CLOSE 1 �:v systEr - Readout 

' 

� H H I  

-

lifQEJ 
LMP PLSS Ant. - Unstow 

IAt
.
t��� LMP tM.l 

• Core rammer 
• Core Tube Caps(Bag 11  pkt. 
• C -Bag f4 

(lHP: C-Bag ,l • To COR] 
Tongs - Tether 
70nm Calli - To RCU 

1+14 Egress 
� Pallet - Discard * LH Hatch - Close 

� 
; 
. 

-

� Descend to Surface 
[COR: LHP PLSS Ant.-Unstow) 

MESA. Brackets - Re110ve 
Tidy MESA Ther"'IBl Blankets 

(CDR: Geo Eq - To LHP EMU) 
•Ha1111er 
•Cor.! ra�����er 
• Core Tube Caps 
•C-Bag 14 

C-Bag ll - To CDR 00 
1+20 �� ����,s��� .. ; �e����ed .; 

Bag Otsp. - To 70nrn Cern 
71)Mn Caa - To RCU 
HiM c .. - fB,l/250,12 fPS 

V O I C E  DATA 

1 + 1 0  

( 1 ) CDR-Readout LRV d i s p l ays 

Temo Bat 1 
Temp Bat 2 

E Temp L F  mtr 
Temp RF mtr 

Bat 1 Temp LR mtr 
Bat 2 Temp RR mtr 

ROLLI I PITCH I 
D NAV HEADING!  

( 2 )  LMP-Jetti son Pa l l et 

- Geol ogy Equ i p  - LMP EMU : 
• Hammer 

. • Core tube cap d i s penser 
• Core tube too 1 
• SCB #4 
• Scoop/Ext Hndl ( tethered ) 

Geol ogy Equ i p  - CDR EMU : 
• SCB # I  
• Tongs ( tethered ) 

NOTE : Core tubes i n  SCB # 1  
LJ •• Q3 , L-04 , L - 1  0 
��:SC-b l ank  

--

NOTE : 20-DSBD NUMBER SERI ES 
-.--rs6- 1 6 4 ,  1 66 - 1 68 ,  1 70-1 7 7  

• 1 80- 1 82 ,  1 86 - 1 90 ,  1 92- 1 99 ,  

CDR-Mark depart time 

LRV d i sp l ays 

E 

Bat I 
Bat ;:: 

l +30
CDR/LMP E 

58 

MU check 

Temp Bat 1 
Temp Bat 2 
Temp L_t: mtr 
Temp RF mtr 
Temp L_R mtr 
Temp RR mtr 

CDR 
02 

FLAGS 
PRESS 
COOL 

203-206 

( 1 +25 ) 

LMP 



M I S S I ON : APOLLO 1 5  
EVA : 1 

L M P  ACTI VI T I E S  

D i sconnect LEC from pal l et 

Stow LEC i ns i de cab i n  

Remove from pal l et & stow 
food , batteri es  & L i OH cans 

P l ace pal l et on LM fl oor 

Move through LM hatch 

Retri eve & di scard pal l et 

C l ose  LM hatch 
Descend to surface 

DAT E :  6/2/7 1  

EVA 
T I M E  CDR ACTIV IT I E S  

1 + 1 0  

Transfer LEC hooks to surface 

Stow hooks on l adder 
Stow HGA for traverse 
LCRU MODE swi tch - " PM l/WB " 
Mount LRV 
Power up  LRV 
Ori ent LRV for Nav system 

i ni ti l i zati on 
Power down LRV 
LRV Nav CB  - "CLOSE" 
Nav Reset - Reset 

Remove & d i scard TV s towage bracket 
Reade Headi ng , SSD , Pi tch & Rol l  

to MCC 
T i dy thermal bl ankets around 

MESA & cover cavi ty 

Attach geol ogy equi pment to EMU 

Attach SCB # l  to CDR EMU 

Tether hand l e/scoop 
Check tool s towage bars . Secure 

& c l ose HTC 

Attach 70mm cam/bag d i s p  to EMU 
Check l 6mm cam set for traverse 

photography 
Mount LRV - Fasten bel t  
Readout LRV & NAV systems d i s p l ays 
T raverse  to check poi nt  ( 1 7  mi n ) 

1 +20 

Veri fy Beari ng , Di stance & Range -
ZERO 

Di smount LRV 
Attach to LMP EMU : 

• Hammer 
• Core tube tool 
• Core tube cap di spenser 
• SCB #4 

Tether tongs 
Attach 70mm cam/bag d i sp to EMU 

Mount LRV - Fasten bel t  

Power up  LRV 

Torque NAV gyro to HOU update 

Traverse to check poi nt  ( 1 7  mi n )  

NOTE :  For purposes of  the 
fi nal  edi ti on of the Lunar 
Surface Procedures , detai l ed 
geol ogy tr.averse i nformation 
i s  contai ned i n  Section 3 . 6 .  

I 
1 +30 
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CREW EVA CHECKL I ST 

ill!ll] Gyro - To Hou Update 
1+25 TRAYEL (0: 17) 

�tble Ray 
•l ineaii'IE!nts, fi l le h ,  mounds 
•Raised rille rim {levee) 
• B lock distribution 

1+42 CPI {0:02) Canyon Crater 

1"'44 TRAVEL (0:07) -.rtDoW Ejecta distribution 
•Drive close to rim � 

1+51  G:P!�¥r�a
;1�" 

11 ( 0 : 1 5 )  

• Sample rad i a l ly( rim/blanket) 

LRV Sy.s tems - Readout 
1+2S T�VEL (0:17)  � 

:l �:!��t�y fillets, _,unds � 
•Reised rtlle r1111 (levee) 
•Block d1 strtbutton 

1+.t2 CPI (0:02) Canyon Crater 

1+44 TRAVEL (0:07) .-
.....-nbOw Ejecta distri bution � 

• Drive close to rtm 

1+51 G:;!�9f�a;1:" 11 ( 0 : 1 5 )  

•SeiiiJile radtally(rtn/blanket 

1 +30 

1+50 

60 

VOICE  DATA 

( l ) CDR-Mark arrival  t ime 
( 2 )  CDR-Re.>dout NAV d i s p l ays 

( 1 +42 )  

HEADING  �:c�::sa.t::o :-: :-:-:·:·:· 

BEARING  t :j: 21130:0 a·ti:00 ·:· ·:·:·:·:·: 
D ISTANCE :T:ebi: 0 :: :�:om oY. :o:o:o:o:o 
RANGE .. en 1:.: :D:tJ: ,:- ::::::::: ::�P:�I:Ir.:::�;!:::�: -:-:·:·:· : :em o�lll:1:� . . . .  

::<:"!'K ���!":: :!f.it ;t;: :l;: ::::::::: : :l:lllP. 0: 0 lS:ll!:�r: ::::::::: 
( l ) CDR-Mark depart time 

___ 
( 1 +44 ) 



M I S S I ON :  APPOLO 1 5 ,  J - 1  DAT E :  6/2/71 
EVA: 1 

L M P  ACT I VI T I E S  
EVA 
T I M E  

1 +30 

t 
CDR ACT I V I T I E S  

The  traverse to the fi rst checkpoi nt near Canyon 
enter wi n cross the typi  ca 1 smooth mare fi 1 1  
on the appt•oach to the rim of Hadl ey Ri l l e .  

Duri ng thi s portion of the traverse the crew 
shou l d  observe and descri be characteri sti cs of 
the mare fi l l  materi a l , surface features and b l ock 
di stri bution and note any d i fferences between the 
mare and R i l l e  rim materi al . 

t 
1 +40 

Arrive at Checkpoi nt Arri ve at Checkpoint  
Readout NAV d i sp l ays 

Traverse to Stati on # 1  ( ;' mi n ) Traverse to Stati on # 1  ( 7  mi n ) 

The traverse to Stat ion #1 wi l l  be around El bow 
Crater .  The l ow scarp shoul d be v i s i b l e  around 
E l bow Crater and there shou l d  be observab l e  d i f­
fe rences bE'tween the mare and Ri l l e  rim materi a l . 
Crew shou l d  descri be the di stri buti on pattern 
around E l bow Crater .  

1 +50 
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CREVI EVA CHECKL I ST 

r . . I 

I 
8/ . 

.. 

/ 
X X}( 

STATION I 

<?+06 TRAVEL (O:OR) ;::: ·-;ribo10 ejE'cta distribution 
•Changp in slope toward front g; 
•Chanql! in rock type u 

•Change i n  ground texture 
•St.  George ejecta dlst .  

2+14  §__��l�e·�ir,f (0:45) 

• Comprehensive samp 1 e 
• Documented samp 1 e 
•Double core � (Trench • SESC and sol 1 )  
(SESC - t o  COR C-Bag) 
(Stereo pan-lOOm alonq front) (500rtm) 
(Penetrometer) 

2+06 TRAVEL (0:08) 
"""'i'ETEiOW ejecta di stribution ;: 

•Change in slope tow11"'d front � 
•Change in rock type 3 
•Change 1n ground texture 
•St. George eject• d1st. 

2+14 G!tli:Te s;:a1�v,:z (0:4S) 

•COIIII)rehensive sa���ple ::lli"��� Sllmple � !Trench - SESC and soi l )  
S£SC - To COR's C-Bag) !S tereo pan-lOOIII along front) 
""""'' 

(PenetrOIIIeter) 

VOICE  DATA 

1 +50 

·-�(1+51 ) 

( 1 ) CDR/LMP EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

( 1 ) CDR - Stow gnomon 
- ·  Mark depart time ___ ( 2+06 ) 

( 2 )  LMP -· Readout LRV d i spl ays 

HEADING  Temp Bat I 
BEARING  Temp Bat 2 
D ISTANCE Temp L� mtr 
RANGE Tem]J RF mtr 
Amp-Hr Bat 1 Temp LR  mtr 
Amp-HR Bat 2 Temp RR mtr 



M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA: l 

-

L M P  ACTIVI T I E S  

1- Arrive  Station #l 
Readout LRV di spl ays 

f- Di smount LRV 

� Station  #l geol ogy ( 1 5  mi n )  

EVA 
T I M E  

1 +50 

-

DAT E :  6/2/71  

CDR ACTIVI T I E S  

Arr i ve Station  #l 
Park & powerdown LRV 

Di smount LRV 
LCRU Se l Sw - FM/TV 
Poi nt HGA to earth 
Stati on  #l geo l ogy ( 1 5  mi n )  

Station #l i s  l ocated o n  the the southern part of the 

-

f--

El bow Crater ejecta b l anket. 

Area #l tasks : 
l .  Rad1 a l  sampl i ng of  El bow Crater 
2 .  70mm Panorama 

-

· -

2+00 

. 

·r 

f- Check too l s  secure & HTC c l osed ·r Stow Gnomon on  seat back 

� Mount LRV 

Readout LRV di sp l ays 
� Traverse to Stati on #2 ( 8  mi n )  

-

-I-
Stow HGA 
LCRU Sel Sw - PMl /WB 
Mount LRV 

·� Power up LRV 
Traverse to Stati on #2 ( 8  mi n )  

... 

The traverse to Station  #2  i s  al ong the Apenni ne  
Front s l ope to the  North s i de of  St George C rater .  

I 
2+1 0  
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CREW EVA CHECKL I ST 

ST. GEORG£?'� 
, �oo.,. (.'! ' -375! 

Ql 0  x, -250 •• 

TTr X� -12� - � :-

. '"r' .  N 
� 

STATION 2 

� ��- -: 

.. 

- �- lSI _ GEORGEft 
, -''!' .500111 

�
"t, 

• . -

-3751 . ' I Q)tl .x, -250 ., 
' m_ ' - x, -125 ' & 

� · - . ·-o .1. I r . . � �J N Ill llll:.':'"u..i..� 
STATION 2 

� 

2+1 0 
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VOICE  DATA 

( 1 )  CDR - Mark arr iva l  time ( 2+1 4 )  
( 1 )  LMP - Readout LRV d i sp l ays-----

HEAD ING 
RING 

At 2+30 

t 1 
t 2 

TemQ_ Bat 1 
Temp 13at � 
Temp L F  mtr 
1 efl12___!{_t' mtr 
T em� _ _l-_R mtr 
Temp RR mtr 

( 1 )  CDR/LMP EMU check CDR 
02 

FLAGS 
PRESS 
COOL 

LMP 



M I S S I ON :  APOLLO 1 5 ,  J -1 
EVA : 

DAT E :  6/2/7 1  

L M P  ACTIVI T I E S  
EVA 
T I M E  

CDR ACTIVIT I E S  

2+1 0  
I 

The crew shou l d l ook for changes i n  l i thol ogy or 
ground texture to l ocate the base of the front 
and compar·e the mare and Ri l l e r im  mater ia l  to 
the Front . A des cri pti on of the chara cter and 
d i s tri buti on of the St  George ej ecta b l anket 
i s  des i rabl e .  

Arrive  Stati on # 2  
Readout LRV di spl ays 

Arri ve Stat ion #2 
Park & power down LRV 

D i smount LRV Di smount  LRV 

Stati on #2 geol ogy ( 45 01i n )  

LCRU Sel  Sw - FM/TV 
Poi nt  HGA to earth 
Stati on #2 geol ogy ( 4 5  mi n )  

Geol ogy area. # 2  i s  l ocated near the base of the 
Apenni ne Front north of St George C rater. 

t 
2+20 

,.1.-

Area #2 tasks ( i n  order of pri ori ty )  

1 .  Radi a l  Sampl i ng of St George Crater { s l ope  permi tti n g )  
2 .  Comprehen s i ve Sampl e Area at Front 
3. Doub l e  Core tube 
4. 500mm l ens  camera photography - b l ocks on St .  George 

Crater ri m & Had l ey Ri l l e 
5 .  70mm Stereo pan from h i gh poi nt ( l OOm base)  
6 .  SESC Samp l e  { from bottom of a trench ) 
7 .  Penetrometer measurements . 

f 
2+50 
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CREVI EVA CHECKL I ST 

2-+59 TRAVEL (0:09) 
--.-ra. tera 1 /Yerti ca 1 changes 

• Bl���n�i:����ution B 
• Possible rock flows 
• Patterned ground 
• Cmpre crater frequency/state 
• Observe EVA I 1 route 

3+08 Geology Station 13 (0: 14)  
• Describe Flow Mtrl/source 
• Vertical/lateral changes � 
• Documented samples­

·"Flow"/Front 
(-Hare) 

3+22 TRAVEL (0:28) 
• Obs!irve EVA 11 route-
• Front/Mare relations 
• Possible ray material ,... 
• Compare to earlier mare 
• Extent of "sl ide" boundary 

+
:�:� ����� .. �����tical changes 

along front 3 •Block dis"tribtlt1on 
• Possible rock. flows 
• Patterned ground 
•CIIIJire crater frequency/state 
•Observe EVA ll route 

3+08 Geolo9)' Station 13 (0: 14)  
• Describe "Flow" Mtrl/source 
• Vertical/lateral changes 
• Documented sa"llles - � -"Flow" {Front 

{-Mare) 

3+22 TRAVEL (0:28) 
�r>Je EVA II route 
• Front/Mare relations 
• Possible ray material 

: ����e 
0�o 

H������r ���e 
r � 

VOICE  DATA 

2+50 

CDR LMP 
02 ( 1 ) CDR/LMP - EMU c heck 

FLAGS 
PRESS 
COOL 

( 1 ) CDR - Stow gnomon 
- ·  Mark depart time ___ ( 2+59) 

( 1 ) LMP -· Readout LRV d i sp l ays 
HEADING  
BEARING 
D ISTANCE 
RANGE 
Amp-Hr Ba 
Amp-HR Ba 

t 1 
t z 

Temp Bat 1 
Temp tiat 2 
Temp LF mtr 
Temp Kt mtr 
Temp LR mtr 
1 emp KK mtr 

( 1 ) CDR - Mark arr iva l  time ( 3+08 ) 
( 1 )  LMP - Readout LRV d i splays---

HEADING  
BEARING 
DISTANCE 
RANGE 

Temp Bat 1 
Temp Bat 2 
Temp LF  mtr 
Temp RF mtr 

Amp-Hr Ba 
3+ 1 0  .Arnp-HR B!!, 

t I 
t 2 

Temp LR mtr 
Temp RR mtr 

66 



M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA: 1 

L M P  ACTIVI T I E S  

Check too l s  secure & HTC c l osed 

Mount  LRV 

Readout LRV d i s p l ays 
Traverse to Stati on #3 (9 m i n ) 

EVA 
T I M E  

2+50 

3+00 

DATE : 6/2/71  

CDR ACTIVIT I E S  

Stow gnomon o n  seatback 
Stow HGA 
LCRU Sel  Sw - PMl /WB 
Mount LRV 

Power up LRV 
Traverse to Stati on #3 ( 9  mi n ) 

The traverse to Station  #3 i s  a l ong the base of the 
Front and shou l d  approach the edge of a debri s 
fl ow .  Observat ion and descri ption o f  the F ront 
materi a l  shou l d  be made for compari son wi th the 
mare materi a l . Appt�arance of  the debri s fl ow 
shou l d be descri bed.  

Arri ve Station #3 
Readout LRV di spl ays 

Di smount LRV 

Arri ve Station #3 
Park & powerdown LRV 

Di smount LRV 
LCRU Sel Sw - FM/TV 

3+1 0  Poi nt  HGA to earth 

67 
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C!ml EVIl CHECKL I ST 

STATI(); 3 

STATI(); 3 

3+ l 0 

3+50 

68 

V O I C E  D!IT.I\ 

( l )  CDR Stow gnomon 
- ·  Mark depart t ime __ ________{1+22) 

( 2 )  LMP - Readout LRV d i spl ays 

HEAD ING  Temp Bat 1 
BEARING Temp Bat 2 
DISTANCE Temp LF mtr 
RANGE Temp RF mtr 

1 Amp-Hr Bat I Temp LR mtr 
Amp-HR Bat £ Temp RR mtr 

At 3+30 
( 1 )  CDR/LMP - EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 



M I S S I ON :  APOLLO 1 5 ,  J - 1  DATE : 6/2/71 
EVA : 1 

3+1 0  Poi n t  HGA to earth 
Station  #3 geo l ogy ( 1 4  mi n )  1 Station #3 geol ogy ( 1 4  mi n )  

Geo l ogy area #3 i s  at  the base of the Apenni ne Front 
adjacent to an area bel i eved to be a debri s f low .  

Area # 3  tas ks_ ( i n  order of priori ty )  

1 .  Descri be the area and compare to mare & Front 
2. Documented samp l es of the Front & fl ow materi al 
3 .  Describe any verti cal and l ateral changes i n  

the F ront . Compare to Area #2 .  
4 .  70mm pa.n 
5 .  Descri be any notabl e characteri stics  of the 

p l anned EVA-2 route . 

·r  

Check tool s secure & HTC c l osed . 3+20 Stow gnomon on seatback 
Stow HGA 

Mount LRV 
·r LCRU Sel Sw - PMl /WB 

Mount LRV 

Readout LRV d i s p l ays 
Traverse to LM ( 28 mi n )  ·r- Power up  LRV 

Traverse to LM ( 28 mi n )  

Duri ng the return traver�� across the mare , observe 
and descri be the characteri sti cs of the debri s f l ow .  
Make any addi ti onal observati ons of  the p l anned 
EVA- 2 route that are poss i bl e .  Conti nue compari son 
of the Mare/Front/Ri l l e  materi a l s .  Descri be any 
pos s i b l e  ray patterns that may be observed . 

Readout LRV & NAV system 
d i s pl ays 

-r-

-r-
Park & Pwr down LRV - Read NAV 

3+50 to MCC 
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CREH EVA CHECKL I ST 

3+50 Park LRV 
• Heading SE ; facing SEQ Bay 'limf - Open 

LCRU Sel • TY RHT 
HGA .... Point To Earth 

70111n Cam - To Under Seat 
Tongs - To HTC 

LMP Geo Equ i p ;  
•Core Tube Caps - Discard 
•Core ranner - To HTC 
•Hanner - To HTC 

C-Bag 14 - R8110ve from LMP Ttti Vel cro Covers 
U"'P: Remove C-Bag 11] 

�:::� :; : ����c L7:) seat 

3+50 LRV Systems - Reldout 
OfSIIIOUnt LRV 
LHP Seat - Fold 

� 

� 

1:: 

' 

70n.l cam - Under COR Seat 
Ext Handle & Scoop - To HTC 

[coR; LHP Eq - To LRV) 
• Core Tube Caps & r.wner 
•Hanner 
• C-Bag 14 -To LMP Seat bag t 
• C-Bag 12 -To HTC (R) � 

C-Bag 11 - Remove from CDR 
- To HTC, (l) 

Tidy Yelcro Covers 

J->:07 IDEl:TINq - Offload 
UI!T - �l'thrr 
Ci!rry Bar - To [:(PTS Pkg 

� - To LRV � To LRV 
HGA - Stow 
l(PU 51'1 - PHI/WB 

4+10 � 
lJrive to Al�H· S l T E  

�_A_UT� 
Do Hot Point UGA or LGA 
within +20" of ALSEP 

Antenna 

� 3+5S SEQ Bay Doors - Open 

� Pwr Pkg 
: �!:����n for Fueling 

I �  

Pip Pins (4) - Pull 
!JlT - Tether 
Carry Bar - To CDR 

Fuel Cask - Tip Down 
Dane Tool - Engage & Check 
Ocme - Renove & Discard 

Fuel Tool - Engage & Check 
Fuel Element - Into RTG 

4+06 Report RTG Fueled 

Pwr Pkg - To Carry Bar 
SEQ Bay Doors - Close 

Al.SEP - To Deploy Site 

VOICE  DATA 

3+50 ( 1 ) CDR - Mark arri val time ( 3+50) 
( 1 )  LMP -- Readout LRV Disp l ays--· 

4+1 0  
70 

HEADING Temp Bat 1 
BEARING Temp Bat 2 
Dl:, 1 ANCt� Temp L� mtr 
RANGE Temp RF mtr 
Amp-Hr l:lc1t 1 Temp LR mtr 

I Am p-H R BCI t 2 Temp � mtr 

( 1 ) CDR/LMP EMU check 
CDR LMP 

02 
FLAGS 
PRESS 
COOL 

ILMP - Rpt Dome Removal Tool Templ 
L La be 1 Readi ng J 

{ 1 )  LMP - Rpt RTG Fuel i ng 

fLMP - Rpt Fuel Trans fer Tool L Label Reading  

{ 2 )  LMP - SEQ Bay doors - cl osed 

( ti me )  



M I S S I ON :  APOLLO 1 5  
EVA: 1 

L M P  ACTIVI T I E S  
EVA 
T I M E  

Readout L RV and NAV system 3+50 
d i spl ays 

D i smount L RV 
L i ft seat & fol d seat support down 

Stow 70mm cam under CDR seat 
Stow ext . hand l e  and scoop on HTC 

Remove SCB #1 from CDR PLSS & 
stow HTC 

Open SEQ Bay doors 

Offl oad ALSEP p kg 2 ( pwr p kg )  

Remove & d i scard boom-to-pkg sti ck  
Pos i ti on pwr pkg for fue l i ng 
Pu l l  tool stowage pi p p i ns ( 4 )  
Unstow UHT ' S  pass one t o  CDR 

tether 2nd UHT 
Uns tow & pass carry bar to CDR 
Dep l oy fuel cas k l anyard 
Rotate fuel cas k down K d i scard 

l anyard under LM 
Unstow & engage dome remova l  tool 

C heck tool securely engaged 

Remove & d i scard dome/tool 
Unstow fuel transfer tool 
Ti p power pkg down 

Engage fuel transfer tool 
C heck tool securely engaged 

Remove fuel e l ement from cas k 
I nsert fuel e l ement i nto RTG 

Report RTG fuel ed 
Remove & d i scard tool 
T i p pwr pkg up 
Attach pwr pkg up 
Check offl oad booms retracted 
C l ose SEQ bay doors 

Carry ALSEP pkgs to depl oyment 
s i te 

DAT E :  6/2/71 

CDR ACTIVI T I E S  

Park & pwr down LRV - Read NAV 
to MCC 

L RV NAV CB - ' 'OPEN '' 
D i smount  LRV 
LCRU Swi tch - TV RMT 
Poi nt HGA to earth 

Stow 70mm cam under CDR seat 
Stow tongs on HTC 
Remove hammer , core tube caps & 

tool from LMP PLSS and stow on 
HTC 

Remove SCB #4 & stow under LMP 
seat 

Remove SCR #2 from under LMP 
seat and s tow on HTC 

Off l oad  ALSEP p kg 1 (expts pkg )  

Remove and d i sca rd boom-to-pkg­
s ti ck  

Move expts p kg c l ear of  SEQ bay 

Tether UHT 

Assemb l e  & attach carry car 
to expts pkg 

Wa l k  to MESA 
Unstow dri l l  from MESA 

P l ace dri l l  on LMP fl oor pan & 
l ower seat 

Remove thermal b l anket from 
over LRRR i n  Quad I I I  

Offl oad LRRR pal l et from LM 
P l ace pal l et on surface & 

remove LRRR from pa l l et 

P l ace LRRR on LMP seat 

Secure L RRR on LRV u s i ng 
seat be l t  

Stow HGA for traverse 
LCRU MODE Swi tch - " PMl /WB" 

4+1 0  Mount LRV 
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CRE\J EVil CHECKL I ST 

�l..!! .... NQ!.!IB_CH_l!ll�: 
•f.�Jnc.-al - �moott) f l a t  

- A l l  therll'lal nd 
havP. clear v1ew oo 

•Hr[ Probes-
- <'110 ft from freo;h 

era ten 
- S dla�neters fr0111 

t.oould!!rS over t> ft 
- .uoid Topo high 

(Scalr. l OO ' s  of f t . )  
- Jl.votd featurPs OVl'l" 

7 ft dia . with 
s l ope qrP.ater lOo 

4+15 PArk UIV 
•tleadlnq North 
•rac tn., US S i te 

1!!!J!attery lt'fllps - Readout 
llli!!:l 

,o\lSEP AAII:AY 11.·21< l .. VOUT FOR A tjQR:TH(AST lAliOIIIC SITE 

S'r'ST 

·+· • 

V O I C E  DATA 

4+1 0  

( l )  CDR-Readout LRV D i s p l ays 
-Time Mark-Arri ve ALSEP s i te 

---

( ti me )  

( l )  LMP-Rpt Short Sw Amps [Rpt Short Sw Connect ____ ( ti me}] 
( l )  CDR-Rpt HFE cab l e  connect 

( l )  C DR/LMP - EMU check 4+30 
72 
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CDR LMP 
02 

FLAGS 
P RESS 
COOL 



M I S S I ON :  APOLLO 1 5  
EVA : l 

L M P  ACT IVI T I E S  
EVA 
T I M E  

DAT E :  6/2/71 

CDR ACTIVI T I E S  

4+1 0  Mount LRV 

Power up LRV 
Dri ve LRV to ALSEP depl oyment 

s i te 

CAUT ION : ALSEP damage may resu l t  i f  radiating  HGA or LGA i s  
aimed wi thi n 20° of ALSEP antenna 

Pl ace pkgs on surface w ith 
expts pkg i n  fi nal  pos i t i on 

D i s connect pwr pkg from bar 

Repos i ti on pwr pkg l O ' East 
Remove HFE stowage p i p  p i ns ( 3 )  
T i p  pwr pkg down 

Rel ease RTG cab l e  B .  bol ts ( 3 )  
Depl oy RTG cab l e  & d i s card 

cab l e  reel 

Report s horti ng swi tch read i ng 
Connect RTG cab l e  to C/S 

Rel ease subpal l et B .  bol ts ( 2 )  

L i ft subpal l et from PWR PKG 
& pl ace 1 0 '  N .  of PWR PKG 

Rel ease S ide  B .  Bol ts ( 4 )  
& CC I G  cover bol t 

L i ft S I DE from subpal l et 

Remove B .  Bol t b l ock i ng cabl e 
reel 

Unstow cab l e  reel 
Depl oy S IDE l egs  & p l ace  S IDE 

on surface 
Unstow S I DE cab l e  connector 
Open EXPTS PKG dust  cover 

Park LRV head i ng North , fac i ng 
C/S s i te 

Readout LRV battery temps 
Power down LRV 
Di smount  LRV 
Open LRV battery covers 
LCRU MODE swi tch - "TV/RMT " 
Point HGA to earth 

ALSEP depl oyment p l an 

Offl oad L RRR from LRV & set 
on surface faci ng sun 

4+20 Offl oad dri l l  from LRV & 
set on s urface dri l l  faci ng 
sun 

Release HFE Pal l e t  B .  bo l ts ( 2 )  
L i ft HFE pal l et from pwr pkg 
Carry HFE pal l et l 5 ' N  C/S 

Uns tow HFE connector 
P l ace HFE pal l et on surface 
Connect HFE cab l e  to C/S 

Carry HFE pa l l et 30 ' N 
of C/S , dep l oyi ng cab l e  

Pl ace HFE pa l l et  o n  surface & 
fol d  mounti ng braces 

T i p  pal l et down 
Rel ease probe box B .  Bol ts ( 4 )  

L i ft probe box from pal l et 

Separate box and l ean probe 
4+30 wi th tool agai nst  pa l l et 
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CRHI EVA CHECKL I ST 

4+18 LRV Batter-y Covers - Open 
LCRU Sel - TV RKT 

�� n-
:���-

t
�l�-��t 

- cubes facing sunlight 
��RRR - To '"'"' 

Drill 
: ����

r
�=��nQ sunl ight] 

4+21 IHFE Pallet!- Remove (2 bolts) 
- To 15 ft N.  C/S 

HFE Cable - Connect To C/S 
HFE Pallet - To 30 ft N C/S 
16 ft of Probes - Keep Clean �f!IIIOVI! SIDE fr0111 Subci 

4+28 - Remove (4 bolts) 
osition 

- With Rod - To W, 12°5 S/l 
- W/0 Red - To [, 42°N S/L 

";' 4+34 [�1nt Bolli - Remove (" bolts} 
g a et - Kick Clear '-' Oust Cover - Remove 

Elect Box - level & Align 

Pallet - DhcoJr<l 16 ft North 
: PSE deploy) 

+37 - To LHP Seat 
. 

Or1 1 1  t. Rack - To West Probe 
[UiP:  SWE l LSI1 ep o 

Implant Bore Stet�� Into urfac.e 
Remove I RAHKERI 
Insert Probe Into Stem 
Re

(
ort Probe depth 
LMP: Rahe C/S] 

j 

� 

l i:  

I �  

4+18 Expts Pkg - To Final Position 
�r Pkg - Position 10 ft East I � 
HFE Pip Pins (3) - Pull 1 � Pwr Pkg - T1 p Down 1 

RTG Cable - Deploy 
��:O�

t��n!�t 
Reading 

SUBP - Remove from Pwr Pkg 
- Bolts ( 2) 

4+26 SlOE - Remove From SUBP 
• Bolts (5} - Release 
• lift SlOE fr011 SUBP 
• Cable Reel Unstow 
• legs Deploy 
• SIDE to Surface 

SIDE Cable Connector - Unstow 
C/S Dust Cover - Open 
SIDE Cable - Connect To C/S 

4+J2 Carry Bar - Remove From C/S 
C/S - T1p Down 
carry Bar - To SUliP 
PSE Stoo 1 - Uns tow 

Prep PSE Site - 9 ft W. CIS 
PSE Stool - To Surface 

CIS Oust Cover - Remove 
PS•E �

1 ���) -Release & Reroove • PSE - To Stool , UHT In 
• Girdle Remove, UHT Out 
• Skirt - Deploy 
• Level 

...... +40 • Report AHqmnent 

I �  

4+30 

4+50 
74 

V O I C E  DATA 

( 1 )  LMP-Rpt S IDE connect 

( 2 )  LMP - PSE stool 9 '  West C/S 

( 1 )  CDR-Rpt HFE Depl oyed - AL I GN & LEVEL 

( 1 ) LMP - Rpt PSE Empl aced ; 
- Rpt PSE Level ; 
- Rpt PSE A 1 i gn  

( 1 )  LMP-Rpt SWE AL I GN & LEVEL 

( 1 )  CDR-Rpt start Bore Stem Dri l l i ng 



M I S S I ON :  APOLLO 1 5  
EVA : 1 

L M P  ACTIVI T I E S  

Open EXTPS PKG dust cover 
Connect S IDE cabl e to C/S 

Remove carry bar from C/S 

T i p  C/S down & a l i gn 

Stow carry bar on subpal l et 
Unstow PSE stool from s ubpa l l et 
Scoop out depress i on 9 '  West 

of C/S for PSE s tool 
Impl ace PSE s tool 

CIS dust cover remove 

Rel ease PSE B .  Bol ts ( 4 )  

Carry PSE to stool 

Remove B.  Bol ts from PSE 

P l ace PSE on stool 
Dep l oy thermal s k i rt 

Report PSE l eve l  & a l i gnment 

Rel ease SWE B .  Bo l ts ( 4 )  

L i ft SWE from C/S 

Carry SWE 1 3 '  N .  C/S , 
depl oy i ng cabl e  

Check l egs extended & l ocked 
P l ace SWE on s urface , 

l evel  and a l i gn 

Rel ease LSM B .  Bol ts ( 2 )  

Remove ti e down & d i scard 
L i ft LMS from C/S 

Check cabl e free of sun sh i el d 

Carry LSM 50 ' ·WNW , 
depl oy i ng cabl e  

Sel ect LSM s i te 

EVA 
T I M E  

4+30 

DAT E :  6/2/71 

CDR ACTIVI T I E S  

Carry other probe to dri l l  
s i te ,  depl oyi ng cab l e  

P l ace probe o n  surface 
Carry 1 st probe to dri l l  

s i te ,  depl oying cabl e  
P l ace probe o n  surface 

Rel ease e l ectronics  box B .  
Bol ts ( 4 )  

L i ft e l ectron ics box from pa l l et 
Remove dust cover 

Kick pal l et cl ear of area 
P l ace box on surface , 

l evel a nd a l i gn 

Wal k  to LRV 
Erect LMP seat post & l ower 

seat pan 
Retri eve dri l l  from surface 
P l ace dri l l  on LMP seat  
Pus h dri l l  SW  to tes t  dri l l  
I n sta l l handl e on dri l l  

4+40 Remove rack from treadl e & depl oy 
rack l egs 

4+50 

75  

P l ace rack on  surface 
Remove dri l l  from treadl e 

Carry dri l l  & rack to 1 st 
dri l l  s i te 

P l ace rack & dri l l  on surface 

Remove & d i scard stem cover 
Rel ease s tem retai n i ng vel cro 

Assemb l e  fi rst two bore stem 
secti ons ( one wi th bi t )  

I nsert secti ons i nto dri l l  chuck 

Set dri l l  bi t down on surface 
at mark on HFE cabl e  

Remove battery thermal shroud 

Dri l l  bore s tem i n to s urface 

Remove dri l l  from bore stem 

I 
0. 
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CREH EVA CHECKL I ST 

+41 SWE - Deploy 
• Bolts (4) - Release 
• SWE - To 1 3  ft N. C/S 
• Check Legs Locked 0o'fln 
• SiiE - To Surface 
• Al i gn & level 
• Check Door Open 

+46 LSH - Remove From C/S 
• Bolts {2) - Rel ease 
• Tiedown - Pull Horiz 
• Square Handle -Lift LSM Off 
• Cabl e - Check Free of C/S 

+51 LSH - Depl oy 

� •LSM - To 50 ft, 8°N Sunl ine 
• Stowage Bracket - Remove 
•le<JS - Deploy 

� • Cable - Outside legs 
• LSH - To Surface 

I �  
.Fearn Col lar - Remove 
eSensor Arms - Deploy 
•Dust Covers (4) - Ohcard 
eAlign & Level 
•Report Alignment 

•Check LSH Free of Parts 
•Check Doors Open 

·- 4 ... 59 C/S - Align 
J; CIS Sunshield - Raise 
� •Bolts - Release 

•Antenna Cable - Deploy 
•Rear Curtain Cover - Remove 
•Check Sunshield Free 
•Interior Bolts (3) Release 

5+{12 •Sunshield - Raise 

+04 Dri l l ,  Rack & Rod - To E Probe 1 � 
Implant Bore Stem Into Surface I � 
Insert Probe Into Stem I ;: 

5,.20 �rt Probe Depth �: SlOE deploy) 
fChed: 16 ft Area Clean lthed. El ect Box Level & Align 

Drill  & Rack - To Core Site 

������;��1: O�i ����e & D1 scard � 
16rltn Cam Kag - Change To KD" 
1611111 Photo - Dri 11 Site 

{ fB ,  12 fps, 1/2'50) 
(LMP: Activate C/S) 

5,.2'6 Implant Core Stem - 1 i nch/sec "' Break Dri 1l from stem 

Side Covers - Discard 
Side Curtain Velcro - Mate 

-t-06 Antenna Hast - Install 
Gimbal - �unt on Mast 
Antenna - lt>unt on Gimbal 

Check C/S Al i gnment 

,.10 Antenna - Level & Align 

OFF Sets • Enter & Readout 
•p,;z 35.81 ---

•ELEV 4 . 7 1  

� 

CHECK Antenna Level & Aligned 

! 

::: 1:; 

� 

4+50 

V O I C E  DATA 

( l ) LMP - Rpt " LSM AL I GN 
LEVEL 

( 2 )  LMP - Rpt LSM doors open 

( l ) LMP - Rpt C/S AL I GN 
LEVEL 

( l ) CDR/LMP - EMU check 
02 

FLAGS 
P RESS 
COOL 

I COR LMP 

( l )  CDR - Rpt Probe I n-pl ace & Depth 

( 2 )  LMP - Ver ify ALSEP Ant fu l ly seated 

5+1 0
( 1 ) LMP - Rpt Ant Base AL I GN 

LEVEL 
76 



M I S S I ON :  APOLLO 1 5  
EVA : 1 

DATE : 6/2/7 1 

L M P  ACT IVI T I E S  • EVA 
; T I M E  CDR  ACTIVI T I E S  

Sel ect LSM s i te 

Remove s towage bracket 
Dep l oy l egs 
A l i gn LSM & pl ace on s urface 

wi th cab l e  outs i de l eg s  

Remove from col l ar 

Dep l oy center sensor arm then 
other two sensor arms 

Remove dust covers & PRA cover 

Al i gn  and l evel LSM 

Check doors open & LSM free 
of di scarded parts 

Report l evel & a l i gnment 

Change 1 6mm cam mag 

Start 1 6mm cam - 1 2  FPS 
Return to C/S 
Al i gn C/S 
Starti ng front center & proceedi n!l 

CW ,  rel ease/depl oy i n  turn B .  
Bol ts , s i de cab l e ,  antenna cab l e  
and rear curtai n cover 

Rel ease two i nter B .  Bol ts 
Rel ease center B .  Bo l t  and 

rai se sunsh i el d  
Remove s i de curtai r. covers 

and di scard ( 3 )  
Check s i de curtai n  properly 

dep l oyed & engage vel cro tabs 

Retr i eve & i nstal l a ntenna mast 

Rel ease antenna g imbal  B·· Bol ts 

Remove g imbal from subpa l l et  
Remove g imbal hous i ng cover 

I nstal l g i mbal on mast 
Remove hous i ng & d i scard 
Instal l antenna on g imba'l 

Check C/S al i gnment 

Leve 1 & A 1 i gn antenna base 

4+50 Remove dri l l  from bore stem 

Reset dri l l  chuck 
P l ace dri l l  on  surface 
Assemb l e  3rd & 4th secti ons 

of bore s tem 

L i ft & attach dri l l  to bore s tem 
Dri l l  bore s tem i nto su rface 

Remove dri l l  from bore s tem 

Reset dri l l  chuck 
P l ace dri l l  on surface 

Assemb l e  5th & 6th secti ons 
on bore s tem 

Lift  & attach dri l l  to bore s tem 
Dri l l  bore stem i nto surface 

Remove dri l l  from bore s tem 
Reset dri l l  chuck 

S+OO P l ace dri l l  on s urface 
Retri eve probe from probe box 

I nsert probe i nto bore stem 
Retri eve probe rod from box 

Push probe to bottom of stem 
Report probe depth 

Carry rack , rod and dri l l  
to 2nd dri l l  s i te 

P l ace equi pment on surface 
Assembl e  l s t  two bore stem 

s ecti ens 
I ns ert secti ons i nto dri l l  chuck 
Set dri l l  b i t  down on surface 

at mark on HFE cab l e  

Dri l l  bore stem i nto surface 

Remove dri l l  from bore stem 

Reset dri l l  chuck 
P l ace dri l l  on s urface 

S+l O  Assemb l e  3rd & 4th s ecti ons 
on  bore stem 
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CPDI EV/\ CHECKL I ST 

1 .., 5+15 SIDE - Deploy 

j � • SIDE - To 55 ft,  42°N. Sun 
I � • Ground Screen - Imrlacc 

• CCIG Cover - Remove 
• CCIG - To G/S Tube 
• SID£ - To Surface 

• level & AI ign 
•Tube Pin - Pull � .CCIG - To surface 

• Safety Pin - Pull 

I �  

5+24 :�F:ck\:��/���
e

�l1gnment 

Shorting Switch - Depress 
Check Amps Zero 
Astra Switch II - Clockwise 

5+27 Request YJni tter Turn ON 

70rml Cam - To RCU 
1cmn Mag - To Color, �KK" 

LRRR - Oep 1 oy 
•LRRR - To 25 ft W .  C/S 
•Alignment Device - Deploy 
•Reflector Array - Deploy 
•Leveling leg - Deploy 

LRRR - level & Align 
Dust Cover - RBilOve 
Check level & Ali gnment 

5+1 0  

VOICE  0/\TA 

( l ) LMP - Rpt Antenna Setti ng 
EI_EV AZ 

( 4. 7 1 ) (35 . 81 ) 

( 1 ) CDR-Rpt probe i n  p l ace & depth 

( 1 ) CDR-Rpt ·1 6mm mag change :  Mag on 
Mag off 

( 1 )  CDR-Rpt 1 6mm cam-ON ( f8 ,l /25D , l 2fps ) 
( 1 )  LMP-Rpt s i de/CCIG  AL I GN & LEVEL , P i n  

pu l l E!d 

( 1 )  LMP-Rpt Short SW Depress ( ti me )  
-Rpt Meter Read --after 

Depress i ng Short SW 
-Rpt Astra SW #1 CW __ _ 

{ 2 )  LI11P-70mm mag ( KK )/frame 
to Lfi!P cam--

----

CDR LMP 
( 1 )  CDR/LMP EMU check 

5+30 
02 

FLAGS 
PRESS 

78 COOL 



M I S S I ON :  APOLLO 1 5  
EVA : 1 

L M P  ACT IVI T I E S  

Enter el ev 4 . 7 1  and azimuth 35 . 81 
offsets -- ---

Recheck antenna l evel 
and a l i gnment 

Retri eve S IDE  near s ubpal l et 

Carry S I DE 55 ft NE , dep l oying 
cabl e  

Sel ect S IDE  dep l oy s i te 
Remove S IDE  dus t  cover 
Remove & impl ace ground screen 

Remove CCIG cover 

Remove CC IG  from cav i ty 

Mount CC IG  i n  ground screen tube 

P l ace S IDE  on ground screen 
Level & a l i gn S I DE 
Pu l l  ground screen tube p i n  

Rotate C C I G  down onto s urface 

Pu l l  SIDE dus t cover pi n 
Report p i n  pul l ed 
Recheck S IDE l evel & a l i gned 
Return to CIS 

Depress shorti ng swi tch 
Check shorti ng swi tch amps zero 
Turn Astra Sw #1 c l ockwi se  
Request X-mi tter turn on 
Retri eve 70mm camera & change 

mag to col or (mag KK) 
Mount 70mm cam on RCU 

Retri eve and carry LRRH >25 FT 
west of centra l stati on 

P l ace LRRR on surface 
Pu l l a l i gnment dev i ce 11i p  p i n  
Pul l refl ector array p ·i p  p i n  
Dep l oy refl ector array 

EVA 
T I M E  

5+1 0  

DAT E : 6/2/7l 

CDR ACTIVI T I E S  

L i ft & attach dri l l  t o  bore stem 
Dri l l  bore s tem i nto surface 

Remove dri l l  from bore stem 

Pl ace dri l l  on surface 
Assemb l e  5th & 6th secti ons 

on core s tem 

L i ft and attach dri l l  to bore 
s tem 

Dri l l  bore s tem i nto su rface 

Remove dri l l  from bore s tem 

Remove & d i s card dri l l  chuck 
P l ace dri l l  on surface 
Retrieve probe from probe box 

I nsert probe i nto bore s tem 
Retri eve probe rod 

Push probe to bottom of bore 

5+20 Report probe depth 
Wi thdraw & d i s card probe rod 

Carry rack & dri l l  to cori ng 
s i te near LRV 

Impl ace dri l l  treadl e on surface 
Change 1 6mm cam mag 

Start l 6mm cam - 1 2  FPS 

Open SCB #2 and assemb l e  
1 st two core stems 

Tread secti ons i nto dri l l  
L i ft dri l l  and p l ace core 

b i t  i nto treadl e 
Dri l l  core s tem i nto surface 

Remove dri l l  from core s tem & 
p l ace on surface 

Assemb l e  3rd & 4th core 
s tem secti ons 

Thread secti ons onto s tem 
5+30 Retri eve dri l l  and attach 

dri l l  to core s tem 
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CRE\J EVA CHECKL I ST 

� ALS(P PltOJOS TAKEN AT II: II; 11250) 

� STEREO (i)-STEREO {\l (i) t • (i) � <V HH 
CHECK 

s
l CCIG

J 
... {!) 

� 
EXPERIMENTS SIDE ---G) 

<V 0, 0 0 sws :€Y � �lsM dJ 
;::, 

o lRRR � 
�SE RTG @01__ CIS 1iJ 
l' PAN 

5+35 Photograph LRRR & ALSEP 
Note: Deploy LS�1 Sunshield 
----alter LSH Photography 

l.tiT Discard 
5+47 Top Off C·Bags 11 .  3 & 4 

5+59 tobunt LRV 
Traverse to LM 

LRV Systems - Readout 
J LRV CB's - Pull Bus A.B.C,O 

Dismount LRV 

7Ctrrn POOto - LRV/Dust 
(f-1 1 ;  1/250 ;llft} 

• X-Sun (2) 
•00-Sun ( 1 )  

' �  5+37[ ��� ��m � ��tneve r()'ll .. ��� 
• 7011!T1 Photo Pan - 7ft S. Stem I E 70rrrn ClJTI - To LRV 

(LMP: LRRR derloy) Core Stem Caps - To C-Bag 11 
C-Bag 12 - To LMP Seat 

����!9r�:e� �\�1Lsaq t4 

� 5+42 Check Stem Free !n Surface 
G:, 0fi l l - Rt'lllove From Stem 

(LMP: ALSEP photos] 
Cap Dri l l  Stem (B lack - lA) 

Rotate Stem Clocl.:wise & 
Pull Stem From Treddle 

���
e
s�!!� ilt ��� ;8To Vise 

;:: Stems � to C�Bag ,tl (2/pkt.) 

I f  LMP has not completed 
ALSEP Deployment, Oeploy 
LRRR and/or Photo ALSEP. I �  
For ALSEP Photography 
• 70mn Cam � To RCU 
•7Cktm Mag - To Color, "KK" 

LRRR - Deploy 

:���:�e�� �v:�e�1� ��loy I � •Reflector Array - Deploy 
•level ing leg - Deploy 

LRRR - level & Align 
Oust Cover - Remove 
Check Level & Al ignment I �  ;:��r PHOTOS. IAK{N •1 (! 

.
ll .

. 

l 'lY!I 

g; l  Sil!'(J Q : I ·�Tflli_O "! Qi) . ,, ,, • , .. r 
• {7 i / - ,, ' ·�: �flrL ,- - ':; 

�(";ij(� CC !fJ .. � I �  _i':.! lj (IPtR!"! ,,JS - r. 

' �-� '>ICf � l '  -� I  . ' I " 1 
., q1 

(? ;., r]i1 o sws :;0:) 
, ,  ' A .. 

1 ,. p LSiol (V c: l R
_
RP 

!'Sf (l) 
-- ( r: . .I.e ,,, 

.... _ (J 'J -! · .. .) \ Lt�s. , � ::::II (3 :. " '  '"' J 

I 

�� �� ;s x  
c: 

"I 
� 

:l '" 

� 

\ll 

5+30 

5+50 

80 

VOICE  DATA 

( l )  CDR/LMP - EMU check 

{ l ) LMP-Rpt LR3 ALIGN & LEVEL & 
DUST CONDITI ON 

( l ) CDR-Rpt core stem fu l ly i nserted 

( 2 )  CDR-Rpt 70mm magjframe ( after 
core photo ) 

_/ 
__ 

( l )  CDR-Rpt cap sequence of core stem 

Sect1 on � -Caps 

( l )  LMP-Rpt 70mm mag/frame 
photos 

after ALSEP 

_!_ 

( l ) LMP-Rpt LSM sunsh i e l d  depl oyed 



M I S S I ON :  APOLLO 1 5  
EVA: 1 

L M P  ACT IVI T I E S  

Dep l oy refl ector array 

Pul l leve l i ng l eg p i p  p i n  

Dep l oy l evel i ng l eg 
T i p  LRRR down 

Level and al i gn  LRRR 

Remove dust covers 

Recheck l evel and a l i gnment 

Photo LRRR & ALSEP 

NOTE : Dep l oy LSM sun s h i el d 
after LSM photog raphy compl ete 

D i s card UHT 

Sel ect sampl es to fi l l  rema1 n1 ng 
vol ume i n  SCB ' s  #1 , #3 , & #4 

EVA 
T I M E  

DATE : 6/2/7 1  

CDR ACTIVI T I E S  

5+30 Retri eve dri l l  and attach 
dri l l  to core s tem 

Dri l l  core stem i nto s urface 

Remove dri l l  from core s tem & 
pl ace on s urface 

Assemb.l e 5th & 6th core stem 
secti ons 

Thread sections onto core stem 

Retri eve dri l l  and attach dri l l  
to core stem 

Dri l l  core stem i nto s urface 

Break dri l l  from s tem 

Retri eve CDR 70mm camera from LRV 
Obta i n  photo pans 7 ft South of 

dri 1 1  

P l ace 70mm cam on LRV 

Transfer s tem caps from SCB #2 
to SCB #1 

Transfer SCB #2 to LMP underseat 
bag 

5+40 Transfer SCB #4 from under LMP 
s eat to HTC 

5+50 

81 

Transfer core tubes from SCB #1 
to SCB #4 

Check s tem i s  free enough i n  
s urface to b e  removed wi thout 
dri l l  power 

Remove dri l l  from s tem 
Cap dri l l  stem 
Pul l s tem from surface & place 

i n  v i s e  
C a p  b i t  end of  stem 
D i sjoi nt ,  cap and stow stem 

secti ons i n  SCB #1 

D i s card UHT 

Stri p off outer protecti ve g l oves 
and di scard 

Sel ect samp l es to fi l l  remai n i ng 
vol ume i n  two samp l e  col l ecti on 
bags ( save room for pol arimetri c 
samp l e s )  



I;;-
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CREH EVA CHE C KL I ST 

S••H I.JH Discard 
Top Off C-B�gs fl , 3&4 

'>•57 LRV Bitttery Covers - Close 
IIGA - Stow 
LCil.IJ Sl'l - PMI/WB 
®@ 
LRV Batt. Temps - Readout 

6•01 r>ark LRV At MESA 
•llei!din!J �orth 
• I n  Sunl \(Jilt 

� 
LRV Battery Covers - Open. 
LC!'!U Blankets - JS't open 
LCRlt Sel - TV 1!1'1l 
llGfl - Point To Earth 

� 6+07 SWC - Unstow from HESA 

� - �loy 60 ft. NW 

s 

w 

� 

� 

Photo SWC; f-1 1 ,  1/250 
•Stereo Pair, X-Sun , 11 ft 
·�-Sun, 11 ft 
•location 

� +15 U1 Inspection I Photos 

..:: •Pan 1 2 : 00/30ft 

� •Pan 4 :00/JOft 
•Pan 8 :00/JOft 

+23 Flag - Unstow 
Flag - To COR or LRV 
Hanner - Retrieve 
Staff - Drive 1 :30/30 FT 

5+50 

6+1 0  

82 

VOICE  DATA 

{ 1 )  CDR - LRV BAT COVERS CLOSED 

CDR - Stow gnomon 
- Mark depart t ime 

( 1 )  

( 1 ) LMP - Readout LRV di spl ays 

( 1 )  CDR/LMP-EMU check CDR 
�Q£ 
FLAGS 
PRESS 
COOL 

LMP 

1--

CDR-LRV parked North headi ng North 
-Mark arriva l  t ime 

LMP-Readout LRV D i s p l ays 

CDR -

( 1 )  LMP - Get Rover Photos 



M I S S I ON :  APOLLO 1 5  
EVA : 1 

L M P  ACTIVI T I E S  

Mount LRV - Fasten bel ts  

Readout LRV d i sp l ays 

Power down LRV c i rcu i t  breakers 

D i smount LRV 

Unstow SWC from MESA 

Carry SWC 60 ft SE of L.M 

Remove SWC from stowage can 

EVA 
T I M E  

5+50 

6+00 

DAT E : 6/2/7 1  

CDR ACTIVIT I E S  

C l ose  LRV battery covers 

Stow HGA 
LCRU MODE swi tch - "PMl/WB" 

Mount & power up LRV 
Read Battery temps 

Dri ve LRV to LM 

Park LRV at MESA : headi ng north 
i n  sun l i gh t  

Power down & di smount LRV 

Open LRV battery covers 
C l ose  LCRU thermal covers - 65% 

LCRU MODE swi tch  - " TV/RMT" 

Poi nt HGA to earth 
Retri eve from MESA & i ns tal l 

f i l ter on 70mm cam 
Transfer Reseau cover to LRV 
Retri eve tongs & g nomon from LRV 

6+1 0Sel ect s i te for pol arimetri c 
p hotography 
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CREW EVA CHECKL I ST 

· �  
' 

--

.. 

I ;  

6 • 1 <:  r 1 l t!!r t o  H.\1''" (dm 
longs � Gnomon - lif'tr>('�" 

LLMP· SWC deplo;J 
Po 1 ar·i�tri ( Photoyrilphy 
llock y Are;o, - SP ]Pet 
1 1\Y - F i e l d  Photos 

�or:e 
� 1 10� 

12 meter� 

1 photos LooJ 3 photos 

(f8; l/125; 74 ft} 

fd 19  (inomon Plare 
Ne;o,r F ie ld Photos 

\:.. �' � · ;:- 1 photo J::J 

,]: 

l: " 

( f8; l/ 125 ; 11 ft) 
4 I I ' / 
''"' !3. / 

20� 3 photos 
(f5 .6 ;  1/12�;  1 ft )  

C o l l l" c t  4 �ock SamplPs 
(LHP:  Photo 1'\�ns) 

rl)�t S.tmp linq Photo� 
• I Down Sun 

')"'"P le·. lo C -R"tq� 
linOIOiiln , Tnng� - <)tf'llo 
ll�m> Ca"' - Tn I RV 

� 6+25 � - Retrieve F r0111 LRV 
' • Hount 1 11 Staff ?1 [LHP: Photo (I)R/fl .Jq] 

70fllll Photo - L"'-P!Fiaf! 
(f - 1 1 '  1 1 f t .  l/250) 

6+2R l Til - To CDR footpan 
C o l l e c t  in [18  

o ]{)mo Cams (2) (OO) , In) 
o 7()m1 Mags {2)  (NN ) ,  ll}  

� • SOflrrm tens Cam Maq (t""') t:. • 16um Mags {J)  ( C C )  , (OO)(lE 
• Maps 

[LMP: Pack SRC I I ]  
ReM'dU (OYN - T o  500n�n Cam 
5001!111 Cam - Under CDR :)pat 
J6n1n Ca"1 - Point North 
£TB - To MESfl Table 

- Ba9 "Covers" - To ETB 

7CMn Photo - CDR/Flag 

·-
� ·  
r o  

I 

( fll , l /250.1 1 ft) 
7Cirm Cam - To COR 

(COR; 70m Photo LHP) 
Hulfter - To HTC 

ii+Z8 Check C-Bag 11 Contents 
etore stems 
•SESC 
•Full 

C-Bag fl - To SRC 11 
Seal Protectors - Renove 
Check Seal - Clean 

Close & Seal SRC 11  

C-Bf.g 14 - To MESA 
C-Bag 13 - To H£SA 

6+33 Ttdy KSA Blankets 

6+1 0  

VO ICE  D/\T/\ 

( 2 )  LMP-Rpt SWC Dep l oyed 60 ' SE 

( 1 ) 

Rpt 70mm mag/frame ( after SWC ) 

_/_ 

CDR-Rpt 70mm mag/frame , after ON 
( before Pol ar ) 
Rpt Fi l ter pos i ti on __ , 

( Far rol ar)  __ , __ , 

Rpt F i l ter pos i ti on (�0° ) , , 

( Near Po lar )  ( 1 1 0° )--,--,--

( ) -- -- --1 300 __ , __ , __ _ 

( 1 )  CDR-Rpt 70mm mag/frame ( after po l ar )  

I 
Samp 1 e Bags # -�'--' __ 

( 1 )  LMP Rpt ?Omm mag/frame ( after  Pans ) 

_! 
__ 

( 2 )  CDR - gnomon to LRV 

CDR LMP 

( 1 )  CDR/LMP - EMU check 
6+30 

02 
FLAGS 
PRESS 

84 
COOL 



M I S S I O N :  APOLLO 1 5  
EVA : 1 

L M P  ACT IVI T I E S  

Remove SWC from stowag(! can 

Extend SWC staff 

Depl oy SWC foi l  

Push SWC staff i nto surface 60 ft 
SE of LM 

Photo SWC X-sun & dn sun 

Return to LM 

Obta i n  70mm photo pans around 
LM at 1 2 : 00 ,  4 : 00 and 
8 : 00/30 ft ;  and i nspect LM 

Unstow fl ag k i t  from MESA 

Remove fl ag coveri ng 

Keep staff & pass fl ag to CDR 

Retri eve h ammer from HTC 

Dri ve s taff i nto surface 

Photo CDR/F l ag 

Pass LMP 70mm cam to CDR 
Stow hammer on HTC 
Remove SCB #1 from HTC & p l ace 

i n  SRC #1 
Remove SRC #1 seal protector 

C l ose & seal SCR # 1  

EVA 
T I M E  

DAT E :  6/2/71 

CDR ACTIVI T I E S  

6+1 0 Sel ect si te for po l ari metri c 
photography 

Obta i n  far-fi el d pol arimetri c 
photographs 

3 photos , 50- 1 1 0  degree 
phase angl e 

3 photos 20 degrees 
down sun from fi rst photos 

P l ace gnomon at samp l e  s i te 

Obta i n  near-f i e l d  pol arimetri c 
photographs 

1 photo Dn  s un 
3 photos , 90-degrees phase 
3 photos , 1 1 0-degrees phase 
3 photos , 1 30-degrees phase 

Col l ect a mi n .  of 4 rock  samp l e s  
i n  doc . s amp l e  bag 

6+20 Obta i n  post-samp l i ng photos , 
X-sun & On-sun 

6+30 

85 

Retri eve gnomon & wal k to LRV 

Stow samp l es i n  SCB #4 

Stow tongs on HTC 

Stow gnomon on LRV 

Sel ect f l ag depl oyment s i te 

Dep l oy & mount F l ag i n  staff 

Photo LMP/F l ag  

Transfer ETB to LRV CDR foot pan 
Stow 70mm camera i n  ETB 

Trans cam mags { 70mm mags LL , 
NN & 1 6mm mags CC , DD ) from 
under LRV s eats i nto ETB 

...... z 
"' 



CREt� EVA CI IECKL I ST 

� 

I �  

I �  

Oust Brush - Unstow 
Cl�an EMU'S 

�R: LHP PLSS Ant. - Stow) 
Oust Brush - To Geo Pallet 

LRV Check - All SaRlples & Hags 

6•36 Ingress - Carry C-Bag 13 
LEC - To Overhead Handrai 1 

6•39 Transfer: 
•SRC 11 
•ETB 

Stow EQt.d plll@nt 

6+53 Pass LEC To COR 

Close tiatch 

6+35 Clean EP«J'S 
LMP PLSS A11tenna - Stow 

6+36 [LHP: lnqress] 

LEC - To SRC 11 
SRC 11 - Transfer 

ETa - Tra nsfer 
6•46 LEC Hooks - To l adder hook 

lCil\J Pwr SW • OFF 
C k  LCRU Blankets - 351 oppn 

« C lean EMU 
""' 6• !)0 Ascend lidder with � 

Stow LEC On Platform 
I ngress LH 

t-� 

6+30 

VOICE  DATA 

ETB Contents : 
• 2-70mm Cam w/mags ( KK ) , (00)  
• 3-70mm mags  __ ( LI}.=-(MM"J.:-_( NN )  
• 3 - 1 6mm mags  __ (CC ) , _- _(DD ), _( EE )  
• Maps 

( 2 )  CDR-Rpt 500mm cam & 
BSLSS on LMP SEAT 

ITEMS TRANS to A/S 
• SCB #3 (wi th LMP ) 
• SRC #1  
• ETB 
• SCB #4 (wi th CDR ) 

( 2 )  CDR - LCRU PWR SW - OFF 

- LCRU covers open 35% 



M I S S I O N :  APOLLO 1 5  
EVA: 1 

L M P  ACTIVI T I E S  

Close  & seal SRC # 1  

Pl ace SCB #4 o n  SCR # 1  

Pl ace SCB # 3  o n  SCB #4 

Tidy MESA bl ankets 
Unstow dust  brush from LRV 

C l ean CDR ' s  EMU 

I ngress LM carry i ng SCB #3 

Attach LEC to handhol d 

Transfer SRC # 1  i nto LM 

Remove SRC #1 from LEC 

Stow SRC #1 i n  LM 

Transfer ETB i n  LM 

Remove ETB from LEC 
Stow ETB i n  LM 

EVA 
T I M E  

DAT E :  6/2/71  

CDR ACTIVI T I E S  

6+30 Trans cam mags ( 70mm mags LL , NN 
& 1 6mm mags CC , DD )  from under 
LRV seat i nto ETB 

6+40 

6+50 

87 

Remove mag , MM from 500mm l ens  
cam; stow 

I nstal l Reseau cover on 500mm 
l ens cam & stow cam on LMP seat 

Remove 1 6mm mag EE from cam & 
maps from hol der ; put i n  ETB 

Attach ETB to SRC table  

C l ean LMP ' s  EMU 

Stow LMP ' s  PLSS antenna 
Cover BSLSS & 500mm cam on LMP 

seat wi th thermal bl anket 

Attach L EC to SRC # 1  

Transfer SRC # 1  i nto LM 

Transfer LEC hooks to surface 

Attach LEC to ETB 

Transfer ETB i nto LM 

Transfer LEC hooks to surface 

Stow LEC on l adder hook 

LCRU Pwr Swi tch - OFF 

Adj ust LCRU thermal b l ankets 

C l ean EMU 

,., 
< 
)>o 

n 
r 
0 
V> 
,., 
0 
c: 
-l 
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M I S  S l  ON : APOLLO 1 5  
EVA: l 

DAT E :  6/2/71  

EVA 
L M P  ACTIVI T I E S  CDR ACTIVI T I E S  

T I M E  

1- 6+50 C l ean EMU 

t- ·1- Ascend l adder carry SCB #4 

Hand SCB #4 to LMP t- . 
Stow SCB #4 i n  LM 

Pass LEC to CDR Stow L EC on p l atform 
r- ·r-

r- As s i s t  CDR - Stow CDR ' S  -1- Ingres s 
PLSS antenna 

� -t-

r- NOTE : DETAILED PROCEDURES 
FOR F INAL EVA CLOSEOUT ARE 

� PRESENTED I N  THE LUNAR SURFACE 
CHECKL I ST 

r- l r-

- 7+00 
END l st EVA END l st EVA 

- -� 

1-

r- ·t-

r- ·t-

� -t-

t- ·r-

r- ·-

r- ·-

r- ... 

...._ 

89 
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3 . 2 . 3  EVA-2 

The detai l ed tirnel i ne procedures for EVA-2 are s hown 
on the fol l owi n!l verti cal format pages with the cor­
res pondi ng crew cuff checkl i st pages fac i n g .  The 
Voi ce Data P l an  i s  a l so i nc l uded on the faci ng page . 

The detai l ed sarnpl i ng and rel ated procedures duri ng 
the traverse are gi ven i n  Secti on 3 . 2 . 5  a l ong wi th 
those pages of the crew cuff checkl i st whi c h  serve 
as a guide for the crew whi l e  doi n g  these procedures . 
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CREW EVA CHECKL I ST 

�-S_T.Q_l!!._!l.2.Q._T_!!!.�£IR 

Torso Tiedown • loosen as rt"qd -" 
PL SS �'IIIIP .. OFF 
Di �{onnect PLSS H20 
Connett LM 1120 
CB( 1 6 )  ECS: LCG Pump - CLOSt 

��-T.Q.. !'.L2.5_!tl__Q _ __.!_R!'�_E_II 

CIJ{ 16)  ECS: lCG Pump - OPE/I 
Di sconnect Ul H;>CJ 
Connect PLSS 11<'0 
PLSS PlJilp - Otl 
Torso TiedtlWn - tighten as re11tl 

--
.... PLSS TO LH H20 TRANSFER 
� Torso TiedO'Ifn - Loosen as reqd 

PlSS Pump - OFF 
Disconnect PLSS H20 
Connect LH H20 
CB(16) ECS: LCG Pump - CLOSE 
LM TO PLSS H20 TRANSFER 

� g�����n!��:lM
L��O

Pump - OPEN 

Connect PLSS H20 

PLSS Pump - ON 
Torso Tiedown • tighten as reqd 

VO I C E  DATA 

EVA 2 

CODE 

( l )  MANDATORY REQU IREMENT FOR DATA 
AT T IME OR EVENT DESIGNATED 

( 2 )  DATA MAY BE DEFERRED UNTI L  
LATER I N  EVA O R  DEBR IEF ING 

NOTE : AT START OF EVA-2 
• SUN ANGLE � 28° 
• LM SHADOW LENGTH � l 3 . lm (43 . 2ft ) 
• ASTRONAUT SHADOW LENGTH � 3 . 42�l l . 3ft) 

EMU STATUS TABLES @ 30 M IN  I NTERVALS 

0+00 ( l )  CDR/Lf'IIP - EVA l�ATCH START - MARK 

0+1 0 

92  



F I NAL 

JUNE 28, 1 97 1  

APOLLO 1 5  

MISS ION J- 1  

NOMINAL TIMELINE 
LUNAR SU RFAC E EVA 2 

EVA 
L M P  ACTIVI T I E S  C D R  ACTIVI T I E S  

T I M E  

1- START EVA WATCH 0+00 START EVA WATCH (CALL "MARK" ) 

f- -1-

f- ·!" 
- -- NOTE :  D ETAILED PROCEDURES ARE 

PRESENTED I N  " LUNAR SURFACE 
CHECKLIST , '' '' EQU I PMENT PREP 

- -- EVA 2" SECTION 

r -f-

r- . 

- . 

- . 

- . 

f-- OPEN HATCH 0+1 0 EGRESS 

93 

' TASI< ( FUNCTION • 
u L � I M 
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<.J <.J 
;u ;u 
IT1 IT1 

I I 
IT1 IT1 
G"'l G"'l 
;u ;u 
,., ,., 
U'l U'l 
U'l U'l 

0 0 
-u -u 
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;u ;u 
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-i -i 
- -
0 0 
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CREVI EVA CHECKL I ST 

CDR - E VA Z 

_, 0+10 r·b><t> thru h�tch - ConTI! Ck. 
' PLSS Antt>nna - Df"!pln_v 

,JP.tt haf] - Oi <.ct�rd 
L[( - to LNP 

[i'dllet ;;:1 . to m•.A tahle 
PLSS LiOH cans - ched p i n �  
�'J l l e t - tt·ansfer 
LCRII p�1r - iNT (Chg, t1o1tt i f  

req ' d )  
nr< - trarr<.fer 
rrs - to MESA tat>lc 
·,to�" LEC on laddet· ho0k 

0+?2 [f1t) - to LRV (['IR floor pan 

LMP - EVA 2 

0+ 10 CDR PLSS Antenna - Dep 1 oy � Jett bag - place in hatch -
LEC - to handhold 
Recorder - OFF 
VOX SEN$ (2) - MAX 
CB Configuration - Verify 
Uti l i ty & Flood lts - OFF 

Pallet - transfer ETS - transfer 
Stow LEC 
Remove pal let equip 
Pallet - to floor 

0+24 Egress 
Pallet - Discard 
LM hatch - close 
Descend ? (CDR: - deploy LMP antenna] ·-

0+'1 0 

VOICE  DATA 

( 2 )  CDR - Jetti son Bag 

( l )  LMP-confi rm ' 'GO'' for 2 man EVA 

( l )  CDR-LCRU covers open 1 00% 

( 2 ) ETB Contents : 
• l -70mm camera w/mag 00 ( HBW ) 
• 1 -70mm camera w/mag KK ( HCEX ) 
• 4- 70mm mags (MM , PP , QQ , RR )  ( HBW)  
• 3- l 6rrm mags ( F F , GG , HH )  
• Maps 

( 2 )  LMP - Jetti son Pal l et  

( 1 ) CDR-Rpt mag/frame on 500mm l ens cam 
(MM )  __ / __ 

( 1 ) WR-Rpt mag __ on l 6mm cam ( F F )  
0+30 
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M I S S I ON :  APOLLO 1 5  
EVA: 2 

L M P  ACT IVI T I E S  

Ass i st COR ; depl oy CDR PLSS 
antenna 

P l ace jett bag i n  hatch 

Attach L EC to handhol d 
Ready ETB for transfer 

Confi rm "GO" for 2-man  EVA 

Transfer pal l et i nto LM 

D i sconnect LEC from pal l et 

Attach LEC to ETB 
Ass i st  CDR 

Di sconnect and stow L EC 
Remove & stow pal l et equi pment 

P l ace pa l l et on LM fl oor 
Recorder - OFF 
Veri fy VOX Sens ( 2 )  - ��X 
Verify cb confi g  
Uti l i ty & Floodl i ghts - OFF 
Move thru hatch 

D i scard pal l et i nto Quad I 
Cl ose ha tch 

Descend to surface 

CDR dep l oys LMP PLSS antenna 

Unstow both LCRU batts from MESA 
P l ace one LCRU batt i n  LRV LMP 

fl oor pan 
Wrap other LCRU batt i n  Quad I II 

ther b l nkt & pl ace i n  +Y ftpad 

EVA 
T I M E  

DAT E :  6/2/71 

CDR ACTIVIT I E S  

0+1 0 Move thru hatch 

0+20 

Toss jett bag i n  Quad I 
Hand LEC to LMP 

Descend to s urface 

Unstow MESA Pal l et #2 and attach 
to MESA tab l e  

Attach L EC to pal l et 
Transfer pal l et i nto LM 

Swi tch LCRU - I NT pwr 
( i n  the event the LCRU batt i s  
d i s charged , a new batt may be 
i nstal l ed at thi s  time ) 
( HGA may requ ire al i gnment , 
LCRU mode SW i s  i n  TV RMT) 

Transfer ETB to surface 

Attach ETB to SRC tab l e  
Stow L EC o n  l adder hook 
Carry ETB to LRV ; set i n  CDR 

fl oor pan 

Remove thermal b lanket off of 
LRV LMP seat ;  stow on +Y strut 

Hang B-SLSS on LMP seat back 

Push 500mm l ens cam toward CDR 
seat 

P l ace CDR 70mm cam on fl oor pan 
Depl oy LMP PLSS antenna 
Stow 70mm ( 3- PP ,QQ , RR)  & l 6mm 

( 2-GG , HH )  mags under CDR seat 
Attach mag " MM" to 500mm l ens  

cam & stow cam & reseau cover 
0+30 under CDR seat 

95 

Attach l 6mm mag FF  to · cam 
( carry ETB to LMP s ide )  

rn "' 
"' 
rn 
Vl 
Vl 



C R EW EVA CHECKL I ST 

fl 1_'-:� .�l�S �nt.  - l!'lstcw 
fOil ,_ontt!nt� - to LRV 
1-l."lq "HM" - to SQr;"r' C<Jm r�' 
CIC (P.<··pty) - to t-trsr, tilhlr c 

0•34 ('ITBT'--"]_;J£j] - (U\P floor pan) I ;; LO !:_, �·wr - art � (Mil'lt' - LCRIJ !Mtt 
LCP:.'

-
hl an�.e t s  - l OW- Opl'n 

.-.:: LCR'.: pwr - HlT 
Olde LCRU batt-to ([lp seilt haq 

[!'if� - close ( exco:-pt AUX) 
( I N P :  fieo. p a l l r t  e<]uir) 

LCRU batts (2) 
•1 • to LMP floor pan 
•1 • to +Y footpad d� ��:a�:� 

0+31 SRC 12 - to MESA table 8 
Organic sample - close 
C-Bag �5 - to HTC {L)  
C-Bag 16 - to  Pd.llet 
C-Bag 17 - to HTC (R) 
Transfer from C-Bag IS to 17: 
•3 core tubes,(09; 12; 14) 
•2-20 bag disps 

Core tube caps - to HTC 
SESC 12 - to LMP seat bag 
2-20 bag disp - CDR & LHP seats 

C-Bag 17  - to LMP seat bag 
C-Bag 12 - to HTC (R) 

,---,--------::::_ .. :___ 0 ... 38 • TethE.>r Tongs 
Attach to U1P PLSS: 
• C-Sag ,z 
• �ore tube caps (C�Bag -5pkt) 
• 'lanrner 
• Core hanner [LMP : .  C-B<F) 15 to CDR) 

20-Bag di�p - 70nn Cam 
70nt�. Cam - to RCU 

HfiA - stow 
LCRiJ - PM1/IIB 

0+45 � 
Drive to llAV !ni t site 

� 
LR'o' Systens - ReadC'Iu': 

0+49 Drive to Station ,4 

0+39 [COR: • tools to LHP PLSS} ;r, 
C-Ba9 ,5 - to COR PLSS 3 
Tether scoop/ext handle 
HTC � close & secure 
20 Bag di sp - to 7Dml Cam 
Tidy MESA blankets 
70r.m Cam - to RCU 

0+45 ����! ��\Av !nit s ite � 
Initialize NAV system 

Unstow maps 
0+48 Orfve to Station #4 

0+30 

96 

VOICE DATA 

( l )  CDR--Rpt mag on l 6mm cam ( F F )  
( l )  CDR/LMP - EMU check CDR LMP . 

02 
FLAGS 
PRESS 
COOL 

( l )  LMP-Rpt Organi c Samp l e  C l osed 

( 1 ) LMP-Rpt equ i p  i n  SCB #7 
• 3 core tubes , , 
• Core tube cap di  sp-- ---
• SESC 
• 2 -20 bag d i s p  

NOTE : Core tubes rema 1 n 1 ng i n  SCB #5 
!:!_:.07 , U-05 , L-08 
SESC #l 

Geol ogy Equ i p LMP EMU : 
• Hammer 
• Core tube cap d i s penser 
• Core tube tool 
• SCB #2  
• Scoop/Ext hndl  ( tethered ) 

Geol ogy Equ i p  - CDR EMU : 
• SCB 1¥!) 
• Tongs ( tethered)  

( l ) l.MP-Rpt 7Dmm mag/frame on  cam 
_!_ 

( l )  CDR-Rpt 70mm mag/frame on cam 
I 

( I)  CDR - Readout LRV displa s 
!READI NG 

-
Vol ts Bat 1 

BEARING Vol ts Bat 2 
D ISTANC E Temp Bat l 
RANGE Temp Bat 2 
Amp-Hr Bat l Temp LF  mtr 
Amp-Hr Bat 2 Temp RF mtr 
Amps Bat l Temp LR mtr �- Bat 2 Temp RR mtr 

_l ROLL JP ITCHJ  
COMPUTED_NAV HEADING] 

{ l )  CDR - Mark depart time ( 0+49)  
NOTE : 20-DSBD number serie-s --

• 2 5 2 ,  253 , 255-272 
• 273-275 , 278 , 281 - 289 , 291 -296 , 298 



M I S S I ON :  APOLLO 1 5  
EVA : 2 

DAT E :  6/ 2/71 

LM P ACTIVI T I E S  
EVA 

T I M E  
CDR ACTIVI T I E S  

Wrap other LCRU batt i n  Quad I I I  
ther b l n kt & pl ace i n  ·�Y ftpad 

Unstow SRC #2 & pl ace on MESA 
tab l e  

Remove SCB #5  from SRC & attach 
to HTC on LRV 

Remove SCB #6 & #7 from Geo . 
Pal l et ;  attach #6 to front of 
pal l et ;  #7 to HTC 

Transfer from SCB # 5  to #7 : 
• 3-core tubes 
• Core tube cap d i sp - i n  pkt 
• SESC - i n  pocket 
• 2- 20 bag dispensers 

P l ace 2-20 bag di sps . on CDR & 
LMP seats 

P l ace SCB #7 under LMP seat 
Attach SCB #2 to HTC 

Ass i s t  CDR 

Attach SCB #5 to CDR PLSS tool 
harness 

Assemb l e  scoop/ext. handl e ;  tether 
Attach 20 bag di sp .  to 70mm cam 
Attach 70mm cam to EMU 

T idy MESA bl ankets 

Mount LRV 

Uns tow g eo 1 ogy maps and determi ne! 
1 s t  LRV headi ng 

Traverse to checkpoi nt ( 1 1  mi n . )  

0+30Attach 1 6mm mag to cam 
( carry ETB to LMP s ide )  

I nsert maps i n  map hol der 
P l ace LMP 70mm cam on fl oor pan 
Carry ETB to MESA tab l e  

Retri eve LCRU batt from LMP 
fl oor pan 

Switch LCRU - OFF 

Repl ace LCRU battery 

Switch LCRU - I NT pwr 

Stow o l d batt under CDR seat 
Push LRV C/Bs - i n  

Tether tongs ( from HTC ) 

Attach to LMP PLSS tool harness 
• SCB #2 
• Core tube cap di spenser 

0+40• Hammer 

0+50 

97 

Ass i s t  LMP 

Attach 20 bag d i sp .  to 70mm cam 
Attach 70mm cam to EMU 

Stow HGA for traverse 

Swi tch LCRU - PMl /WB 
Mount LRV 
Power up LRV 
Drive to Nav I ni t .  s i te 
I n i ti al i ze Nav system 

Traverse to checkpoi nt ( 1 1  mi n . ) 

r- r-::0 ::0 < < 

s; s; < < 
...... ...... 
:z :z 
...... --f -f - -
)> )> r- r-
- -
N N 
I'T'I I'T'I 



CREW EVA CHECKL I ST 

GEOLOGY NOTES 

. 

0+50 

1 +1 0  

98 

VOICE  DATA 

( 1 ) CDR-Rpt depart t ime ___ ( 1 +02 ) 

( 1 )  CDR/LMP EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 



M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : 2 

DAT E :  6/2/71  

L M P  ACTIVI T I E S  
EVA 
T I M E  

C D R  ACTIVI T I E S  

0+50 
NOTE :  For purposes of  the f ina l  edi ti on of 

the Lunar Surface Procedures , detai l ed 
geol ogy traverse i nformati on i s  contai ned 
i n  Section  3 . 6 .  

Traverse South a l ong smooth mare toward 
secondary crater c l uster . 

Descri be smooth mare characteri sti cs . 
Descri be secondary crater c l uster characteri sti cs . 
Photography i f  appropri ate . 

Arri ve checkpo i nt 
Readout NAV di spl ays 

Traverse to Stati on #4 ( 1 5  mi n ) 

1 +00 Arri ve checkpoint  
Readout NAV d i sp l ays 

Traverse to Station # 1 4  

Traverse South a, l ong  smooth mare o n  West 
s i de of secondary crater cl uster . 

Descri be smooth mare character i s ti cs .  
Descri be secondctry crater cl uster characteri sti cs . 
Photog1·aphy i f  ctppropri ate .  

T 
1 + 1 0  

99 

TASK 
1 FUNCTION 

u L C 
M 0 p R 

--t 
;x;J � 
...., 
;x;J 
(/') 
...., 

--t 
0 

n 
:r:: 
...., 
n 
7<: 
-o 
0 ..... :z --t 

--t 

� 
...., 
;x;J 
(/') 
...., 

--t 
0 

(/') 

s 
..... 
0 
:z 

"" 
-1:> 



CREW EVA CHECKL IST 

0+49 TRA'.'EL ( 0 : 1 1 )  -;·;(.}y-rOJte�ial 
•:•are / second�r i es 
• L ineac:,�nts,  .�i l l ets, mounds 
• B l ock c i s t r i bution 

H -00 f!.l. {O :Cz;. �� 1+02 !_�[_L_ i O : l S )  

1 +1 7 §_[.Q.l_O_G_Y_)_!_A.T_I_OJL_.f_! (0:201 N 

� •Oopre seco1

.

Ki,1ry crater mtrl ..: 
to ot'ler ur.i ts/samrle 

r� 
� 

" 

'? 
� 

:z 

acco rO i nc;1 v 
•Ctted rJI;�par� on le(' Sld(' 

o f  Cune 
• 'loi l /roc r. cn·.p sample$ 
• [)ocumentetl s,lcln les 

{500u.n' phctoo:;raphy) 
(Trer>th) (Core tuh!) 

0J) oa � X 
�� �BAL 

STATION 4 

0+49 TRAVEL (0 : 1 1 )  
�material 

•Mare/secondaries 
•Lineai!Wi!nts, F i l lets, mounds 
•Block. distribution 

1-i-00 CPl (0:02) 

1+02 TRA'IEL (0: 15) 

=--· 

"' 

1+17  Geology Station 14 (0:20) N 
aCmpre secondary crater mtrl 

,. 

to other units/sample � 
accordingly 

•Check. rampart on lee side 
of Dune 

•Soil /rock chip samples 
•Documented �ample� 

(SO� photography) 
(Trench) 
(Core tube) <D 

o:_. 

I 

STATIOO 4 

VOICE DATA 

1 + 1 0  

arri val time ___ ( l +l 7 )  
Readout LRV di sp1 a_ys 

Temp Bat 1 
Temp Bat 2 
!Temp LF mtr 
Temp RF mtr 

t _!  ITemp LR mtr 
at z ITemp RR mtr 

1 +30 

1 00 



M I S S I ON :  Apol l o  1 5 ,  J - 1  DATE : 6/2/71  
EVA : 2 

L M P  ACTIVI T I E S  
EVA 
T I M E  

CDR ACTIVI T I E S  

1- l +  l 0 

·I-

t- ·I-

1- -t-

t- Arri ve Station #4 
Readout LRV di spl ays 

-1- Arri ve Station #4 
Park & power down LRV 

t- Di smount LRV 
·I- Di smount LRV 

r-

-

-

-

-

t-

LCRU SEL SW - FM/TV 
1- Poi nt HGA to earth 

Station #4 geo l ogy ( 20 mi n )  Station  #4 geology ( 20 m i n )  
1 +20 

I 

Secondary crater cl uster l ocated 

south of a 400 meter crater . 

AREA #4 TASKS ( i n  order- of priori ty )  

l .  Soi l /ra ke sampl e 
2 .  Documented sampl es 
3 .  Pan 
4. 500n� l ens  camera photography of Front 
5 .  Expl oratory trench 
6 .  S i n!Jl e core tube thru secondary ejecta 
7 .  Observe and descri be crater i nterior and 

ejecta patter·n . 

Documented sampl es sho1ul d i ncl ude typical & 
exoti c rock types and soi l material . 

Compare the crater ejecta wi th other geol ogi cal 
un its . 

t 
1 +30 

1 0 1  

' TASK ( 
• FUNCTION 

u L c 
' "' 0 ' p R 

-
----
----
---
-
----
----

;; ,;; I;: i;; ;:;: I;: !:;: 
I;;' 
------

Vl - Vl - );! -i -- ;.. - -i -i -- ..... ..... - 0 0 
:z :z 

""' ""' 
.:::. .:::. 

� G"l G"l 
,., ,., 
0 0 
r- r-
0 0 
G"l G"l 
-< -< 



CREW EVA CHECKL I ST 

1+37 TRAVEL {0:10) 
.....-PoSSible flow to west 
• Mare/Front 
• Front base 
• lateral variations 
• Block Fields 
• Patterned ground 
• Rocks 1 1des/debr1s flOW$ 
•Blocky craters 
• Large blocks 

1+37 TRAVEL (0:10) 
•Possible flow to west 
•Mare/Front 
•Front base 
•llter.al v.arlations 
•Block Fields 
•Patterned ground 
eRock.s 1 1des/debr1s flows 
•Blocky craters 
•large blocks 

1 +30 

VOICE  DATA 

{ 1 )  CDR/LMP-EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

{ 1 ) CDR - Stow gnomon 
- Mark depart ti me ( 1 +37 )  

( 2 )  LMP-Readout LRV di  sp l ay-::-s---' 

HEADING 
BEARING 
DISTANCE 
RANGE 

I Amp-Hr tsat T 
Amp-HR Bat � 

Temp Bat l 
Temo Bat 2 
Temp LF mtr 
Temp RF mtr 
Temp L R  mtr 
Temp RR mtr 

( 1 )  CDR - Mark arri val  t ime ___ ( 1 +47 ) 
{ 1 )  - Readout NAV di s p l ays 

1 02 



M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : 2 

L M P  ACT IVI T I E S  

-

-

- Check tool s secure & HTC cl osed 

DAT E :  6/2/71 

EVA 
C D R  ACTIVI T I E S  

T I M E  

1 +30 

-� 

-� 

--

-- Stow g nomon on seatback 
Stow HGA 

_ _  LCRU Sel SW - PMl /WB 
Mount  LRV 

l TASK ( FUNCTION • 
u L � ' .. ' p R 

X 

--
- Mount LRV 

Readout LRV 
f- Traverse to 

d i sp l ays Power up L RV 1=: 
1 s t Checkpo i nt ( l Omi n )  ·1- Traverse to 1 s t  Checkpoi nt ( l Omi n )  -·�--�......j.--1-l 

= ::0 ::0 - >  > 

f-

-

-

r-

f-

f-

r-
� 

-� 

. 

1+40 

Traverse South a l ong smooth mare SW of secondary 
crater c l us ter to bas e of FRONT. 

Descri be smooth mare characteri sti cs . 

Descri be secondary c1·ater c l uster characteri st ics & 
crater forms . 

Photography i f  appropri ate .  
· � 

--

·-

Arri ve l s t  Checkpoi nt -� Arri ve l st Checkpoi nt 
Readout NAV d i sp l ays Readout NAV d i s p l ays 

-� 

-� 
1 +50 

103  

- < < 1: .,., .,., 
� � � E .,., .,., 1: -1 -1 l= o o 
E � � 
r;:. Vl V1 I= .... .... 
'= � � - .,., .,., - ("") ("") = A Q - " � : a  o 
_ .... .... 
·� :z -l:z 1:;: -1 
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CREW EVA CHECKL I ST 

2 1+47 CP2 (0:04)( 14r/U. J'J to Spur) ' --
s 1+51 !.!0_V.f!:. (0 :  10)  

•Access t o  Spur Crt�ter 
(possible Stat. n )  

•Spur t o  crJ (096�/0.75)  
•Spur to Wi ndo"' ( 1 22'"/1 . 4 1 )  
•Check distribution of 

N 
< 

second�ry noateri a I 
> 
... 2+01 Q'}. (0:04) ( 1 4&"'/0.81  to 

I ! 

Wi ndow Crater) 

t"ei 1)-o, I�:; 

5! 1+47 CP2 (0:04 ) ( 1 47°/0.39 to Spur) 

� 1+51 TRAVEL ( 0 : 1 0 )  

•Access t o  Spur Crater 
{possible Stat.t7} 

•Spur to CPJ (098°/0.75)  
•Spur to Window ( 1 2:2°/1.4·1) 
•Check distribution of 

secondary materiAl 

� 2+01 CPJ (0:04) (146°/0.81 to - Window Crater) 

VOICE  DATA 

1+50 

( 1 ) CDR - Ma.rk depart time __ ( 1 +51 ) 

( 1 )  CDR/LMP -EMU check 
CDR LMP 

02 
FLAGS 
P RESS 
COOL 

( 1 ) CDR - Mar·k depart time ___ ( 2+05 )  

2+1 0  
( 1 ) CDR - Mark arri val  time ___ _ ( 2+1 0 )  

1 04 



M I S S I ON :  Apol lo  1 5 ,  J - 1  DAT E :  6/2/71 
EVA : 2 

EVA 
L M P  ACT IVI T I E S  

T I M E  
CDR ACTIVI T I E S  

1 +50 

Traverse to 2nd checkpo i nt ( 1 0 m·i n ) Traverse to 2nd checkpoi nt 

Traverse East al ong Front.  

Determi ne pos i t i on of biise of Front ( i f  possi b l e ) and 
sel ect opti mum samp l e  areas for return traverse .  

Photography i f  appropri ate . 

Descri be any possi bl e  dE!bri s fl ows or downsl ope  movement.  

Arrive 2nd checkpo int 
Readout NAV di sp l ays 

Traverse to 3rd checkpo i nt (5 mi n ) 

2+00 

Arri ve 2nd checkpoi nt 
Readout NAV d i sp lays 

Traverse to 3rd checkpoi nt (5 mi n ) 

T:raverse Eiist a long Front.  

Same observation acti vi ti es as above . 

t 
Arrive 3rd checkpoi nt 2+1 0  Arrive 3rd checkpoi nt 

1 05 

TASK 
FUNCTION 

L 
M 
p 

-I 

� 
< 
..., 
;;c 
VI 
..., 
-I 
0 

w 
""f 
c.. 

n 
:t: 
..., 
n 
;><; 
., 
0 
..... 
:z 
-I 

0 
R 

-I 
0 

N 
::I 
c.. 

n 
:t: 
..., 
n 
;><; 
., 
0 
-
:z 
-I 

-I 

� 
< 
..., 
;;c 
VI 
..., 
-I 
0 

w 
""f 
c.. 

n 
:t: 
..., 
n 
;><; 
., 
0 
..... 
:z 
-I 



CRE\4 EVA CHECKL I ST 

2•05 TPMEL �O :G�>) 
·,; ·,\Ci:-ti"ss tc ,,i ndow crater 

�Possible Station 6) 
•(056" ! 1 . 1 1  to Front Crater) 

2 • 1 0  �� 1_0 :04 ) 

2• 14  TRAV[.!:. ( O : l l )  

2+26 G�0LOGY 57A�Im. •5 (O:Sl)  
• ""Cut•entt-•1 san,Dles 

'>ou�h ;�.;,, o f  Crater 
;'!ad 1 a l  Jirection from 

north r iM  
• Trer.ch/so•.�th rir1 
• 0-tereo flo3.r'\-l00m. along Frt 

: SOOrrn . ) 
( 7\)rrn stereo upslope) 

2+05 TRAVEL (0 :05) 
--.rccess to Window crater 

� 

•(O�:�����le t�t:���� ��ater) � 
2+10 CP4 (0:04) 
2•14 TRAY� (0: 1 2 )  
2•26 Geoloqy Station 15 (0:51) 

....-nocumente<l sanples 
South Rim of Crater 
Radial direction from 

north r1m 
•Trench/south rim 
•Stereo pan-lOOm. along Fl"t 
(SOO>m) (70!1111 stereo upslope) 

VOICE  DATA 

( 1 )  CDR - Mark depart t ime _ _,(--"2+ 1 4  ) 

2+30 

1 06 



M I S S I ON :  Apol l o  1 5 , J- 1  
EVA : 2 

L M P  ACTIVI T I E S 

Arri ve 3rd checkpo i nt 
Readout NAV di spl ays 

Traverse to Stati on #5  ( 1 2  mi n )  

EVA 
T I M E  

DATE : 6/2/71 

CDR ACTIVIT I E S  

2+1 0  Arri ve 3rd checkpoi nt 
Readout NAV d i s p l ays 

Traverse to Station #5 ( 1 2  mi n )  

Traverse a l ong Front and make observati ons and des­
cri pti ons shown above . 

Arrive Stati on #5 
Readout LRV di spl ays 

Di smount LRV 

Station #5 geol ogy ( 53 mi n )  

T 
2+20 

2+30 

1 07 

Arr ive Station #5 
Park & power down LRV 

Di smount L RV 
LCRU Sel SW - FM/TV 
Poi nt HGA to earth 
Station #5 geol ogy ( 53 mi n )  

--i 
$! < 
fT'1 
:;o 
l.n 
fT'1 

--i 
0 

l.n 
--i 
):> 
--i 
...... 
0 
:z 

"" 
(J1 

"" 
(J1 

"' "' 
fT'1 fT'1 
0 0 
r- r-
0 0 
"' "' 
-< -< 



CREW EVA CHECKL I ST VOICE  DATA 

2+30 

STATIU'l 5 

At 3+00 
( 1 )  CDR/LMP - EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

3+1 0 

1 08 



M I S S I ON :  APOLLO 1 5 ,  J- 1  DATE : 6/2/ 7 1  
EVA : 2 

l TASK 
EVA c FUNCTION 

L M P  ACTIVI T I E S  CDR ACTIVI T I E S  • 

T I M E  
u L c ' .. 0 
v p R 

r- 2+30 i Vl Vl -l -l f- ;!:> ;!:> -l -l ..... ..... 
0 0 
:z :z 

f- "" "" 
Station # 5  i n  the area at the base of the Front near c.n c.n 

the rim of Front Crater. 
"' "' 

f- I"T'' I"T'' 
0 0 � .- .-

� �  0 "' 
f- Area #5  tasks  ( i n  order of pri ori ty )  

-< 

1 .  Documented samp l es- upsl ope s i de of F ront Crater 
f--

2 .  Documented samp l es - North rim o f  Front Crater at 
sharp 80 meter crater on  rim 

-
3 .  Stereo pan ( 70mm cam) wi th 1 00 meter base a l ong 

Front 
-

4 .  Expl oratory trench ups l ope of Front Crater 

5 .  500mm l ens camera photography-targets of opportuni ty -
6 .  70mm camera s tereo pai rs ups l ope-targets of 

f- opportuni ty i ,'-' 

,,.., ,r' 
.... ·r 

f- ·� 

f- ·� 
� 

f- ·� � � 
f-- -I'"' 

� 
f- ·t- � 
f- ·-

- ·-

- ·-

,__ 3+1 0 

1 09 



CREW EVA CHECKL I ST 

� 3+17 l r�.'. . L  (J 1 4 )  
"' .;, runt to <olndOI• ;:.n�/1 1 1 )  ' •..:o..; ,urn to �tat 'IL 

_;: • 1 6  � � : !lotos f 1 01 LRV 
_;; 3+31 G�OLOGY STATIO'• ..-6 (0•40) 

iPriSSTbl'eSYo-p- 1/, ndow ctater 
-J!!scribe sar�pl (>  area 
-co.�'.JldrC Front/other unit.� 
-Dccu•"ented Sample-; 

(Trench) 
(Core tube} (SOOn••) 
(70nn. stereo upslope) 

4+11 TRAVEL (0 :08) 
....-ReTUrn to Station 7 

(IOindow to Spl!r 303A/1 . 41)  

3+17 TRAVEL (0 : 14)  """i'("'Frrnt to Window 276�/l . l l )  
•Return to Stat 1 6  ff 4 ;1/25 � • l&rrn photos from LRV) 12 fps � 

3-+31 Geoloqy Station 16 ( 0 : 40) 
•Possible stop W1ndow crater 

-Describe sample area 
-Compare Front/Other units 
-Documented Samples 

fi���c��be) � [SOOom>J 
(701111'1 stereo upslopei Jl 

4+11 TRAVEL (0:08) 
eReturn to Station 7 
(WindO\ol to Spur 30)0/1 .4 1 )  ? 

3+1 0  

3+30 

VOICE  DATA 

( 1 ) CDR - Stow gnomon 
- Mark depart time ( 3+1 9 )  

( 1 )  LMP ·· Readout LRV di splaYS-

n o  



M I S S I ON :  Apol l o  1 5 , J - 1  
EVA : 2 

DAT E :  6/2/7 1  

-

-

-

-

-

f-

r 

-

-

-

-

-

-

-

-

-

L M P  ACTIVI T I E S  

Check too l s  secure & fiTC c l osed 

Mount LRV 

EVA 
T I M E  

3+1 0  

--

- -

- -

- -

--

CDR ACTIVI T I E S  

Stow gnomon on  seatback 
Stow HGA 
LCRU Sel SW-PMl /WB 
Mount LRV 

Readout LRV d i s p l ays __ Power up LRV 
Traverse to Station  #6 ( 1 4  mi n )  Traverse t o  Station # 6  ( 1 4  mi n )  

3+20 

t 
Traverse a l ong base of  Front to vi c i n i ty of Station  #6 

observi ng l a tera l  vari ati ons in materi a l  and surface 
textures . 

Search for b l ocky areas a l ong Front whi ch are su i tab l e  
for sampl i ng ( i e ,  craters , b l ock fi el ds , etc ) . 

Photography i f  appropri ate. 

--

--

3+30 

1 1 1  

l TASK 
( FUNCTION 

� �L "T"'1'c-i 
o M 0 

v P R 

-----

--
----



CREW EVA CHECKL I ST VOICE DATA 

3+30 
( 1 ) CDR/LMP- EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

Temp Bat 1 
Temp Bat t. 
Temp LF mtr 
Temp RF mtr 
Temp LR mtr 
IT emp KK mt r 

At 4+00 
( 1 )  CDR/LMP-EMU chec k CDR LMP 

02 
FLAGS 
PRESS 
COOL 

4+1 0  

1 1 2  



M I S S I ON :  APOLLO 1 5 ,  J - 1  DATE : 6/2/71 
EVA : 2 

!-

r-

1-

r-

1-

� 

1-

-

-

1-1.; 

'�"' 
1-

1-

1-

1-

1-

1-

1-

r-

1-

EVA L M P  ACTIVI T I E S  CDR  ACTIVI T I E S  T I M E  

3+30 

·t-

·t-

Arrive  Station #6 ·t- Arri ve  Station  #6 
Readout LRV DISPLAYS Park & Power down LRV 

1-
Di smount LRV Di smount L RV 

Station  

-r- LCRU Sel SW - FM/TV 
Poi nt HGA to earth 

#6 geo l ogy (40 m in ) 
t- S tation  #6 geol ogy (40 m in ) 

Station  #6 area i s  a l ong the Front on  the s l ope i n  
i ntercrater areas o r  o n  crater rims . Primary 
a reas are sel ected by crew based upon previous  
observat i on s .  

± 
I 

Area #6 tasks ( i n  order· of pri or ity ) 
1 .  Descr i pti on  of Front area to be samp l ed ,  com-

pari ng wi th other surface uni ts . 
2 .  Documented samp l es of Front materi a l . 
3 .  Pan 
4 .  Expl oratory trench 
5 .  Core tube 
6 .  500mm l ens camera photography ( bl ocks , outcrops , etc . )  
7 .  70mm s tereo pai rs of upsl ope targets of opportun i ty 

·-

·-

· -

� Check too l s secure & HTC c l osed 4+1 0 Stow gnomon on  seatback 

1 1 3  

l TASK ( FUNCTION • 
u L 'o ' M 
v p R 

-
-------
--
I= 
--

S V>  V> 
- -�  :;,! - l> 
= �  -1 
_ ..... ..... 
- o 0 
: :z  :z 
-= ""  "" : m  0'1 

!;' "' "' I'T1 I'T1 
0 0 r- r-
0 0 "' "' 
-< -< 

� 
� ex 

;x 

� � 

� 



CREW EVA CHECKLI ST 

=7 4�19 9£-0L OGY STATION 117 (0:40) 
g • Possi ble sto� Spur Crater 
'-' •Same as Sta tion 6 

• SUIII'I'Ia r i u  Front Obs�;"rvation ' 

4+59 TRAVEL ( O : Z6 )  
• Front/fiare 
•Block distribution 
• S!'condary deposit dist 
•Pa tterned ground 
•Possible rod: f l ows 

� 4+19 s:;!rsfbT!•!t� t�u�0��ier 
t •Sue as Station 6 -' •Swaartze Front Observation 

4+59 TRAVEL ( 0:26) 
•front/Mare 
•Blod:. distribution 
•Secondary deposit d1st 
•Patterned ground 

� ePouible roclr. flO!fs 

4+1 0  

4+50 

VOICE  DATA 

( l ) 

( 2 )  

CDR - Stow gnomon 
- Mark depart time (4+1 3 )  

LMP Readout LRV d i  sp.,...l a-y-::-s-
--'-

HEAD I NG 
BEARING  
D ISTANCE 
RANGE 
Amp-Hr Bat 
Amp-HR Bat 

1 1 4  

1 
2 

EMU 

Temp Bat 1 
Temp Bat 2 
! Temp LF  mtr 
Temp tu· mtr 
Temp LR mtr 
Temp KK mtr 

check I CDR l MP 
02 

FLAGS 
PRESS 
COOL 



M I S S I ON :  Apol l o  1 5 ,  J - 1 DAT E :  6/2/71 
EVA : 2 

L M P  ACTIVI T I E S  

-

EVA 
T I M E  

4+1 0  

CDR ACTIVI T I E S  

� Check tool s secure & HTC cl osed ·r- S tow gnomon on seatback 
Stow HGA 

f- Mount LRV ·r-
LCRU Sel SW - PMl /WB 
Mount LRV 

Readout LRV d i s p l ays � Traverse to Station  #7 ( 8  mi n )  
Power up  LRV 

·r- Traverse to Stat i on #7 (8 mi n )  

1-

I-

The traverse to Area #7 i s  al so  al ong the base of the 
Front .  Th i ngs to l ook  for are l ateral vari ati ons 
i n  the mater i a l , s urface textures and b l ocky areas 
al ong the fr·ont whi ch are su i tab l e for s amp l i ng .  

Photograph i c  documentati on of these features i s  
des i rabl e .  

--

--

4+20 

f- Arr i ve Station #7 
Readout LRV di spl ays 

. Arri ve Station  #7 
Park & Power down LRV 

f- Di smount LRV 
. 

Di smount LRV 
LCRU Sel SW - FM/TV 
Poi n t  HGA to earth f-

-

-

S tation  #7 geo l ogy (40 mi n )  Station # 7  geol ogy (40 m i n )  

Area #7 i s  a l so  l ocated a l ong the base of  the Front 
i n  i ntercrater a reas or· on crater r im .  The crew , 
based upon  previous  area observati ons , s houl d use 
d i screti on  i n  sel ecti ng the spec if i c  areas to be 
i nvesti ga ted . 

Area #7 tasks ( i n  order of pri ori ty )  

1 .  Detai l ed descri ption o f  the samp l i ng area 
2 .  Compari son of thi s  area to other Front 

areas and the mare and Ri l l e  un its .  
3 .  Documented sampl es 
4 .  70mm panorama T 

4+50 

1 1 5  

L TASK 
C FUNCTION 
I 1-:-"T""l'""' � � � 
v P R 

-
-



C R EW EVA CHE C KL I ST V O I C C  DATA 

4+50 

Temp Bat 1 
Temp Bat 2 
Temp U mtr 
Temp RF mtr 
Temp LR mtr 
Temp RR mtr 

( 1 ) CDR/LMP- EMU check 
CDR LMP 

02 
FLAGS 
PRESS 
COOL 

5+1 0  

1 1 6  



M I S S I ON :  
EVA : 2 

-

� 

-

Apol l o  1 5 ,  J - 1  DAT E :  6/2/7 1  

EVA L M P  ACT IVI T I E S  CDR ACTIVI T I E S  T I M E  

4+50 
I 

Area #7 tas ks ( cont ' d )  

5 .  Exp 1 ora tory trench 
6 .  Core tube - i f  condi tions warrant 
7. 500mm l ens camera photography of b l ocky areas , 

outcrop�; , etc . 
8 .  70mm ste!reo pai rs of worthwhi l e  targets of 

opportuni ty up- s l ope. 

-t-

. 

-t-

-t-

_ Check too l s  secure & HTC cl osed ·t- Stow gnomon on seatback 
Stow HGA 

- MOU[lt LRV 
LCRU Sel SW - PMl /WB 

5+00Mount LRV 

Readout LRV d isp l ays ·t- Powerup LRV 
- Traverse to Stati on #8 ( 26 mi n )  Traverse to Stati on #8 ( 26 mi n )  

1-

1-

� 

·t-

-t-
I n  travers i ng from Area #7 to Area #8 the surface 

characteri sti cs shoul d change from the b l ocky 
Front materi al to a smoother mare materi a l . The 
traverse wi l l  pass a l ona the southwestern edge 
of a secondary crater c l uster . 

Thi ngs to l ook  for duri ng thi s  porti on of the 
traverse are the secondary crater depos i ts and 
thei r rel ati onsh i p  to s urroundi ng terrai n  and 
eastern edge of the d1�bri s fl ow from the Front . 

Photograph i c  documentat·i on  of these features i s  
des i rabl e .  

t 
5+1 0  

1 1 7  

' TASK ' 
• FUNCTION 

u L c 
' M D ' p R 

� 

'= --
---
--- -1 -1 - ;o ;o = )>  )> - <  <: : rro  ,.,., - ;o ;o 
- Vl Vl : rro  ,.,., -- -1 -1 
: o  0 

- Vl Vl 
= �  -I )> - -1  -1 - ..... ..... 
: o  0 

'= :z :z 
= ""  "" 
- 00  00 
-
-
-
-----
--
= -
,;:: ';:: ::: 1: 1:: 1:: 



CREW EVA CHECKL I ST 

r-
� 

� 
r-

s+zs r�����t;r�����b!� t�o: 4Sl 
H • 180' @ x -< s �A. @-< <i) - COR£ 

N 

• C0111prehensive sa111�le � • Double core sample 
• Pan 
• Sol 1 �ch trench 

-SESC. 11  
-Sm�les 

• Penetraneter Tests 
-Soi I lll@Ch trench � -Core tube site 
-LRV trad 

r-

s•2s nr��rt:t:i\WL!ftfo:4sl 
H • 180' 61 X -(  

11 

� 

� 
� 

r-�;:; �� X -�ORE 

•COIIIPrehens1ve sa���ple 
•Double core sample 
•Pan 
•Soil mech trench 

-SESC #1 
-Samples 

•Penetf'OIIIeter Tests 
-Soil mech trench 
-Core tube site 
- LRV track 

� 5+25 STATIOtl #8 

� (iiD!J 

N 

� 

� 
� 

LCRU sel • FM/TV 

� - fresh rTBg 
(f8;l/250 ; 1 2  FPS) 

!Com�rehensive SamP:le� 
• P /Oiiiii cam - to RV 
• Rake 
• 1  bag rocks 
• 1  b&g soil 

5+35 !Doubl e  Core Tube Sample) 
•X-Sun photos only 
·�- fresh mag 

; I ,12 FPS) 

� 5+25 STATION 18 
t; LRV syste!ll - readout 

f-
§ 
;;; 

f-

...I D1smount LRV 
Rake - i nstall on ext. handle 

N 

� 
5+35 

� 

� 

fCDR' 
COR: 

Change 16m mag) 
Place gnomon] JCompretH!ns 1ve Samp 1 e I 

• 00 701ml cam • to LRV 
•Rake 
•1 bag rocks 
• 1  bag soil 
ouble Core Tube �!1 

�fOR: 
COR: 

Pho�J
. Place gnomon for trcl\ 

N 

� 

::: 

t-
'< 
;:; 

t-

VOIC[  DATA 

( l ) CDR - Mark arri val time ( 5+27)  
Readout LRV d i sp l ays  -

G Temp Bat l 
G Temp tlat ' 
CE 1 emp Lt mtr 

Temp RF mtr 
Bat l Temp LR mtr 
Bat 2 Temp RR mtr 

1 1 8  



M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : 2 

EVA 
L M P  ACTIVI T I E S  T I M E  

1- 5+1 0  

1- ·I-

1- ·I-

r- -1-

1- --

f- -... 

- . 

1- ·I-

1- ·I-

1- . 

f- 5+20 

1- . 

- -� 

1- .,. 

- . 

- --

- -I-

1- Arri ve Station #8 + 
Readout LRV di spl ays 

1- Di smount LRV 
1-

1- + 
Station #8 geo l ogy (45  mi n )  

...... 5+30 

1 1 9 

DAT E :  6/2/ 7 1  

C D R  ACTIVIT I E S  

Arri ve Station #8 
Park & Power down LRV 

Di smount LRV 
LCRU Sel sw - FM/TV 
Point  HGA to earth 
Stati on  #8 geol ogy (45  mi n }  

' TASK < FUNCTION • 
u L c 
' M 0 v p R 

-
-
---
---
--
----
-----
--------
-
I� 
r;;;;;;; ---
r= 
r;;;; -
r= 1 ::. 1:::: I;: I= 1: r:. I: I;; 1:; I= I= r= I: I= r;: r= ---
r:. ----
--
1:::' 
r= I;; I: I;; (/) (/) 

--i --i '=- ):> ):> - --i --i - ...... ...... - 0 0 - :z :z --- "" "" -- co co � - G> G> � ,.., ,.., 
0 0 � r- r-
0 0 s G> G> 
-< -< 

s ;><,. 



� 
I< � 

� 

s 

N 

� 

� 

' . � I 

5+42 ISQi I R�han1�s Trl:ns;bl �to: X�SUN; On-Sun � (7Ciml co1111) ( CDR) 
Co lect so1111ples (CDR) (ro gnomon) 

IP!:K!tQ: tr�;n,t!l 
•Vert. wal 1 ( X-Sun,7ft,stereo) 
•Long axis(On-Sun,7ft,stereo} N 

5+48 �
�

l e  trencH 
� 

• se 75i run - to COR C-Bag 
•l/2 bag: bottom, top, side 

�+53 
[L.MP: Clean trench batt� 

Instal l penetro � 
� 
� 

5•42 oi 1 Mechanics Tren� 
LCOR' PhotoJ 

5•48(SaR!lle trench I 
•SESC 75% ful 1 - to COR C-Bag 

r-
•1/2 bag: bottom, top, side 

5•53 Clean trench bottom \:1 [CDR: Install penetro cone] 

� Fe�·..:':.�':l - install on ext. hdle 

-

5+55 Penetroneter tests 
11- Adj. trench 

• Photo in surf (X-Sun, 7 ' )  
12- Trench bottom 

• Photo in surf (X·Sun, 7 ' )  

13- LRV tracl::. 
• Photo in surf(X-Sun, 7 ' )  

14- Adjacent to LRV tracl::. 
• Photo in surf (X-Sun, 7 ' )  

Install penetro Elm {CDR) 

15- Core tube site 
• P�to imprint(X-S�o�n, 7 'lli!:!9) 

16- Trench bottom 
• Photo imprint(X-Sun,7 'S1ereo) 

co 5+55 Penetrometer tests - II- AdJ , trench 
� [COR: Photo) 

12- Trench bottom 
(COR' Photo] 

13- LRV track 
N [CDR' Photo] 

1 
; 

f-

� 14- Adjacent to LRV track 
�
COR: Photo] 
CDR: Install penetro platd 

15- Core tube s i te 
[COR' Photo] 

16- Trench bottom 
� [COR, Photo] 

5+30 
( 1 )  CDR/LMP·-EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

� 

N 

� 

� 

lit 6+00 
( 1 ) CDR/LMI) - EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

t-
� 
� � 
; 

r-

6+1 0 

1 20 



M I S S  I ON : Apo 1 1  o 1 5 ,  J - 1 DATE : 6/2/71 
EVA : 2 

t-

-

-

-

t-

-

-

L M P  ACT IVI T I E S  
EVA 
T I M E  

5+30 
I 

CDR ACTIVI T I E S  

Sampl i ng area 118 shoul d be l ocated i rr  the smoother Mare 
mater ia l  but near a substanti a l  crater . 1 

Area #8 tas ks ( i n  order of pri ori ty ) 
1 .  Comprehans i ve samp l e  area 

2 .  Doubl e  core tube 

3 .  Documented samp l es of the l arge crater 
l oo k  for fi l l eted reck  samp l es and equi d imensi onal 
rock sampl es ( l arge & smal l ) 

4 .  70mm panorama 

5 .  Soi l mechani c trench 
Dry tr·ench 
SESC # 1  
Poss i b l e  buri ed rock 

6. Penetrometer 

6+00 

·-

·� 

-I-

·-

·-

- Check tool s secure & HTC c l osed 6+1 0  Stow gnomon on seatback 

1 2 1 

\ TASK � FUNCTION 

u L C 
r M 0 ' p R 

V> V> 
--i --i 
)> )> 
--i --i ...... ...... 0 0 z z 
"" "" CX> CX> 
G) G) IT1 IT1 0 0 r- r-0 0 G) G) -< -< 

� � 
s< 



17- Collapse trerteh side 
• PhOto 11trl . or impl"int 

(X-Sun, 1' • stereo) 

6+08 [LI'IP: RIII'IOYe ext. handlfi 
Stow penetro, cone on LRV 

�P: Change 16mn Mai 
ll,HP: �'bunt LR� 

HGA. • StO\II' r:; �- PHl/WS 

.. 6+ 10 Return to Ul !< �ay/Secondaries 
:;:; •Lineaments/Fi I lets/Hounds 

•Bl ock Oistri bl.lti on t-

17- (f}ia!::th
tr1

e;:: :J::) 
(COR: Photo) 

6+08 Penetro - remove ext. handle 
(CDR: Stow Penetro) 

161n!l cam - change mag 
Mount UI.V 

6+10 Retu!"l1 to LM 
• !Yy /Secondar1 es 
•L ine�ts/Fi I lets/Mounds - •Block D1 s.tr1but1on 

m -
� -

� 

� 

N 

� 

� 

,. 

L __ 

6+30 

CDR - Stow gnomon 
- Mark depart t ime ( 6+1 2 )  

LMP - Readout LRV d i  s p'1 ac:-y-:-s--' 

HEADING  Temp Bat l 
BEARING  Temp Bat  z 
D ISTANCE Temp LF mtr 
RANGE 1 emp Kt- mtr 
Amp-Hr Bat 1 Temp LR  mtr -
Mlp-HR Bat Z Temp KK mtr 

Temp Bat 1 
Temp Bat 2 
Temp LF mtr 
Temp RF mtr 
Temp LR mtr 
1 emp KK mt r 

( 2 )  CDR-Rpt too l s  off LMP PLSS & stowed 
• Hammer 
• Core tube tool 
• Core tube cap di sp  
• SCB #t.� 

1 22 



M I S S I ON :  Apo l l o  1 5 ,  J - 1  
EVA: 2 

L M P  ACT IVI T I E S  

Mount LRV 
Readout LRV di sp l ays 

Traverse to LM (08 mi n )  

EVA 
T I M E  

DAT E :  6/2/71 

CDR ACTIVI T I E S  

6+l O Stow HGA 
LCRU Sel SW - PMl /WB 

Mount  LRV 

Power up LRV 
Traverse to LM (08 mi n )  

The traverse to the LM shou l d  cover a smooth Mare surface 

whi ch cau l  d be compa:red wi th terra i n  previ ous ly  traversed . 

I f  poss i b l e ,  observe and descri be ray materi a l s .  

Arri ve at LM 
Readout NAV & LRV d i s p l ays 

Power down LRV C/Bs 

D i smount LRV 

Photo LRV ; X-Sun ( 2 ) , On-Sun ( 1 )  

Stow 70mm cam/bags on LlllP seat 

Ass i st CDR 

Remove SCB #5 from CDR PLSS tool 
harness ; tidy vel cro covers 

P l ace SCB #5 i n  SRC #2  

r 
6+20 

6+30 

1 23 

Arri ve  at  LM 
Park LRV at MESA ; poi nt North , 

X-Sun i n  sun 
Power down LRV swi tches 

D i smount LRV 

Al i gn HGA toward Earth 

Swi tch LCRU - TV RMT 
Open LRV batt dust covers 
Stow 70mm cam/bags on CDR seat 

Remove from LMP PLSS tool harnes 
• Core tube cap di sp . - di s card 
• Hammer - s tow on  HTC 
• SCB #2 - s tow on HTC 

T i dy harness vel cro covers 
Ass i st LMP 

Stow tongs on HTC 

Carry ETB to LRV CDR footpad 



::: � 

CREW EVA CHECKL IST 

6+23 �at I'I:SA - North, X-Sun N 

LCRU • TV FtiT s 
HGA - align 
LRV batt - open dust covers 

70rl'lft Cil!l • COR seat 
Rer10ve froo1 LHP PLSS: 
• Core tube cap dhp - di scarrl 
• Hanner • to HTC N 

• Core raftlller - to HTC � 
• C·Billg #2 • to HTC ( R) 

T1dy velcro covers 
(LMP: - Ranove CDR C-Bag 15] 

Tongs - to HTC 

6+32 ETB - to LRY COR floorpan 
20-Bag Disps - to fOR bag 

(i.MP:- Pack SRC 12 � 

6+23 Return to MESA 
16nln cam - install on LRY ....., 
LRV systems - readout � P-.tr down CBs -

Photo LRV; (fl l , l/250 , 1 1  ft) 
•X-Sun (2} 
•On-Sun ( 1)  

71)m Cam - to LHP seat 
(CDR: tools from LMP PLSS) � 

EKt. handle/scoop - to HTC 
C-Bag 15 - remove from CDR 
T:iJ,:: ·te1cro co'lers 

C-Bag 15 - to SRC 12 
Remove sea 1 protectors 
Close l seal SRC 12 
C-Bag #2 - to MESA 
C-Bag 16 - to HESA 

Rnrnuonr -� 
Collect in ETB: 

•7cnn cams {2) RR,QQ =�� �� �) r:,.:•PP 

= 111195 (4� EE,FF ,GG,HH 

1611111 Cam - Point North 
:; 6+38 Cle1n EltJ's 
� LHP PLSS Ant. • Stow 

� 

ETB( -'Ipty) • to MESA table 

[t.MP: Ingress) 

� Unstow dust brush • 6-+38 Clean EMJ's � Dust brush • Geo pallet 
[COR: stow LIIF antenna] 

� · a l l  Uqlles? 

6+41 Ingress • carry C·Bag 16 
Attach LEC 
Transfer: 

•SRC 12 
•ETB 

Stow equipment 

Stow C·Ba.g 12 (from CDA) 

Pass LEC to CDR 
Assist CDR i ngress 

� 7+00 Close hatch 

VOICE  DATA 

6+30 
( 1 )  CDRILMP-EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

( 1 )  CDR-Rpt 70mm cam wlmagslframe to ETB 
I 

--�-
( 1 ) CDR-Rpt 70mm magslframe-rn-ETB 

(MM )_I_ 
_ 

_I_ 
_I_ 

( 1 )  CDR-Rpt 1 6mm mags __ , i n  ETB 

( 1 ) CDR-Rpt 1 6mm mag from cam to ETB 
-Rpt maps i n  Ers--

( 2 )  CDR-Rpt BSLSS & 500mrn cam on LMP seat 

ETB Contents : 
• 2-70mm cam 

• 4-70mm mags 
• 3- 1 6mm m(!gs 

• Maps 

wlmags __ (QQ ) , ( PP)  

_( KK) , _(NM ) , _( 00 ) , _ _(RR)  

( FF ) , ( GG ) , ( HH )  

( 2 )  I tems transferred t o  AIS 
• SCB #6 1wi th LMP) 
• SRC #2 

• ETB 

• SCB #2 (wi th CDR) 

( 1 ) CDR - LCRU covers open 65% 

1 24 



M I S S I ON :  APOLLO 1 5  
EVA : 2 

L M P  ACTIVI T I E S  . EVA . T I M E  

DAT E :  6/2/71 

CDR ACTI VI T I E S  

Remove SRC seal protector 
C l ose & seal SRC #2  

6+30 Remove 20-bag di sps from both 

Remove SCB #2 from HTC and p l ace 
on MESA 

Remove SCB #6 from front of Geo . 
pa 1 1  et and p 1 ace on MESA 

Unstow dust brush from geo pal l et 

C l ean CDR ' s  EMU 

Stow dust brush i n  geo pa l l et 

Check a 1 1  samp 1 es removed from LRV 

I ngres s ; carry SCB #6 i n to LM 

Attach LEC to handhol d 

Transfer SRC #2 i nto LM 

Remove SRC #2 from LEC 
Stow SRC #2 i n  LM 

Transfer ETB i nto LM 

Remove ETB from LEC 

Stow ETB i n  LM 

6+40 

6+50 
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CDR & LMP 70mm cam ;  stow cams 
i n  ETB , bags i n  CDR seat bag 

Remove mag MM from 500mm l ens cam ; 
s tow i n  ETB ; cam on  LMP seat 

Transfer 70mm mags KK ,OO , RR & 
1 6mm mags FF ,GG from under 
LRV seat i nto ETB 

Cl ean LMP ' s  EMU & stow LMP PLSS 
antenna 

Remove 1 6mm mag HH from cam & 
maps from ho l der ;  s tow i n  ETB 
( carry ETB to LMP s i de )  

Attach ETB to MESA tab l e  

P l ace B-SLSS & 500mm l ens  cam on 
LMP seat ;  cover wi th thermal 
bl anket 

Attach LEC to SRC #2 

Transfer SRC 12 i nto LM 

Transfer LEC hooks to surface 
Attach LEC to ETB 

Transfer ETB i n to LM 

Transfer LEC h ooks to s urface 
Stow LEC on l adder hook 
Turn LCRU pwr swi tch - OFF 

Adjust  LCRU thermal b l ankets 



CREW EVA CHECKL I ST 

Tra.n�fer:  
•SRC 12 
•ETB 

Sto'fl LEC 

LCRU Pwr - OFF 
LCRU blankets - 651 open 

Clean EltJ 

6+54 Ascend ladder; carry� 1: 
Hand C�Bag 12 to LHP 
Stow LEC on platform 

Ingress 

VO I C E  DATA 

6+50 

7+00 ( 1 )  CDR-Rpt END EVA-2 

1 26 



M I S S I ON :  APOLLO 1 5  
EVA: 2 

DAT E :  6/2/71 

EVA CDR ACTIVIT I E S  T I M E  L M P  ACTIVI T I E S:==] 

Stow SCB #2 i n  LM 
Pas s LEC to CDR 

Ass i s t  CDR ; s tow CDR ' s  
PLSS antenna 

End 2nd EVA 

6+50 

·t- Ascend l adder ;  carry SCB #2  

-� 

·- Hand SCB #2 to LMP 
Stow LEC on p l atform 

·-

I ng ress 
---

ILEO PROCEDURES 
lEVA CLOSEOUT ARE 

NOTE : DETA 
FOR F I NAL 
PRESENTED 
SURFACE CH 

IN THE "LUNAR 
ECKL I ST" 

t 
7+00 End 2nd EVA 

. 

. 

·t-

. 

-r-

+ 

·-

·-

·-
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' TASK ( FUNCTION • 
u L c 
' .. 0 

v p R 

t-..... :z G"> ::0 
,.,., Vl Vl 

r-
,.,., 
< J> 
-1 
,.,., 
::0 
::;:: 
..... 
:z J> -1 
..... 
0 :z 



3 . 2 . 4  EVA- 3 

The detai l ed t imel i ne procedures for EVA-3 are shown i n  the 
fol l owi ng verti cal format pages wi th the correspondi ng crew 
cuff checkl i st pages fac i ng .  The Voi ce Data P l an i s  al so 
i nc l uded on the fac i ng page . 

The detai l ed sampl i ng and rel ated procedures duri ng the tra­
verse are g i ven i n  Sect i on 3 . 2 . 5 al ong wi th those pages of 
the crew cuff check l i st whi ch serve as a gu ide for the crew 
doi ng these procedures . 

1 29 



EVA 3 

I . CODE 
i f .  ( 1 )  MANDATORY REQUIREMENT FOR DATA 
1 AT TIME OR EVENT DES I GNATED I I-
I 
I j ·  ( 2 )  DATA MAY BE DEFERRED UNT IL  
1 LATER I N  EVA OR DEBRIEFING 
I 
I .  
I 

i :- NOTE : AT START OF  EVA-3 
-.-SUN ANGLE "' 39° 

• LM SHADOW LENGTH " 8 . 6m ( 28 . 4  ft) 

i. • ASTRONAUT SHADOW LENGTH " _2 . 24m( 7  . 4  ft) i 
! EMU STATUS TABLES @ 30 M IN  INTERVALS 
1 ... 

0+00 ( 1 )  CDR/LMP - EVA WATCH START - MARK 

' � 
I 
t-

I ­I 
i 
I 
' I. I 
, -
' 
I .  I 
I 
I 

' .  

! 
! . 

0+ 1 0  1 30 



F I NAL 

JUNE 28 , 1 9 71 

APOLLO 1 5  

M I SS ION J - 1  

NOMINAL TIMELINE 
LUNAR SU RFACE EVA 3 

EVA L M P  ACTIVI T I E S  CDR  ACTIVI T I E S 
T I M E  

r START EVA HATCH 0+00 START EVA WATCH ( CALL "MARK" ) 

f- ·I-

1- -

f- -1- NOTE :  DETA ILED PROCEDURES ARE 
PRESENTED IN " LUNAR SURFACE 

1- -f-· CHECKL IST ,  II " EQUIPMENT PREP 
EVA "3 "  S ECT I ON 

r- -1-

1- -I-

1- ·I-

1- ·I-

f- ·I-

1-- OPEN HATCH 0+1 0 EGRESS 

1 3 1  

l TASK ( FUNCTION • 
u L c 
1 M 0 
v p R 

-D --o 
;o ;o 
r'1 r'1 

I I 
r'1 r'1 
"' G> 
;o ;o f'1 r'1 tn tn VI VI 
0 0 
--o --o 
IT1 r'1 
;o ;o 
):;> )> 
-< -< 
� -
"--" 0 
2 ;z_ tn tn 



c 

z CDR - EIJA 3 

8 0+10 Mo11e thru hatch - Corrrn Ck., 
PLSS Antenna - Deploy 
Jett bag - Discard 
LEC to LMP 
Descend 

ETS xfer 
ETB • to MESA table Stow LEC on ladder hOok. 

ETB - to LRV COR floorpan 
LCRU pwr - INT 

0+20 LMP PLSS antenna - Unstow 

LMP - EVA 3 

0+10 COR PLSS Antenna - Deploy 
Jett bag � place in hatch 
LEC - to handhold 
Recorder - OFF 
VOX SENS ( 2) - MAX: 
CB Configuration - Verify 
Utility & Flood lts - OFF 

ETB - transfer 
Stow LEC 

0+18 Egress 
LM ilatch - close 
Descend 

[COR: deploy LHP antenna] 

N 

3 

lCRU batt(-+Y pad)-LMP fl/pan � 

ETB contents - to LRV 
11ag """" - to 500mn Cam 
P.O. Pkg. - lea11e in  ETB 

0+27 ET8{81\pty) - to MESA table 

� - (LMP floorpan) 
LCRU pwr - OFF 
Change • LCRU batt 
LCRU blankets - 1001 open 

0+31 LCRU pwr • INT 

Olde LCRU batt - LRV 

�- closed (except AUX) 
[LMP: Geo. p.��llet equip.] 

0+1 0 

I 
I 
I .  
I 
i 
I-
I r , .  I 

( 2 )  CDR - Jetti son Bag 

ETB Contents : 
• 2-70mm c:am w/mags S S ( HBH) & TT ( HCEX )  

• 4-70mm mags MM , U U , V V , WW ( HHW) 
• 2 - 1 6mm mags I I ,  JJ 
• MAPS 

( 1 ) CDR-LCRLJ covers open 1 00% 

( 1 ) CDR-Rpt mag/frame or CDR cam 
__ /_ 

( 1 ) CDR-Rpt mag/frame or  500mm Lens Cam 
( MM)  __ /_ 

1 ·- ( 1 ) 
I 

CDR- Rpt mag on 1 6mm cam 

I 
l ·  
I 
I ( 1 ) I .  CDR-Rpt mag/frame o n  LMP cam 

_ _  !_ 

I ( 2 )  LMP-SCE: #7 contents : 
l� • 3 Core tubes L- 1 2 ,  L -1 4 ,  ! • SESC #'2 

-- --

! 
! -
I 

0+30 
1 32 
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M I S S I ON :  APOLLO 1 5  DATE : 6/2/7 1  
EVA: 3 

L M P  ACTIVI T I E S  EVA 
T I M E  CDR ACT IVI T I E S  

Ass i st CDR ; depl oy CDR PLSS 
antenna 

P l ace J ett bag i n  hatch 

Attach LEC to handhol cl 

Confi rm "GO" for 2-man EVA 

Transfer LEC hooks i nto LM 

Attach LEC to ETB 
Ass i s t  CDR 

D i s connect and stow LEC 
Recorder - OFF 

Veri fy VOX Sens ( 2 )  - Max 
Veri fy cb confi g 
Uti l i ty & Fl ood l i ghts - OFF 
Move thru hatch 
C l ose hatch 

Descend to s urface 

CDR depl oys LMP PLSS a.ntenna 

Retri eve LCRU batt from +Y 
footpad ; p l ace i n  LMP fl oor  pan 

Unstow B- SLSS bag from MESA 
& stow on Geo . pa 1 1  et forward 

hooks 

Remove SCB #7 from under LMP 
seat & attach to HTC 

Remove 2-20 bag d i s pensers 
from SCB #7 and p l ace on 
CDR and LMP seats 

Remove SCB #8 from pa 1 ·1 et & 
attach to HTC 

O+l O  Move thru hatch - comm check 

Tos s J ett bag i n  Quad I 
Hand LEC to LMP 

Descend to surface 

Transfer LEC hooks i nto LM 

Transfer ETB to surface 

Attach ETB to SRC tabl e 

Stow LEC on l adder hook 

Carry ETB to LRV ; set i n  CDR 
f l oor  pan 

Swi tch LCRU- I NT pwr .  
( HGA may need al i gnment )  

0+20 Dep l oy LMP PLSS antenna 

0+30 

1 33 

Remove thermal b l anket from LMP 
seat - di scard 

Hang B-SLSS on LMP seat back 
Push 500mm l ens cam toward CDR 

seat 

P l ace CDR 70mm cam on  fl oor pan 
Stow 70mm ( 3-UU , V V , WW )  & 1 6mm 

( 1 -JJ ) mags under CDR seat 
Attach mag " MM" to 500mm l ens 

cam & s tow under CDR seat 

Attach 1 6mm mag I I  to cam 
(carry ETB to LMP s i de )  

Insert maps i n  map hol der 

P l ace LMP 70mm cam on f l oor pan 

Carry ETB to SRC tabl e  

Retr LCRU batt f rom LMP f l r  pan 

Swi tch LCRU pwr - OFF 
Rep l ace LCRU battery 



� G+JZ 
Attach to lHP PLSS: 
Tethec Tonq> I e 

� 

� 

•C-Bag 18 
•Core tube caps (HTC) 
•Hanner I •Core ranmer 

(LJ1!1 ·- C-Bag i 7 - to COR]� 
20-Ba.g dlSp • 70rrrn Cam 
7Cftl Cam - to RCU 
HGA - stow 
LCRI.J - Pl'll/WB 

O+J9[iWi] 
Drive to HAV I ni t site 

� 
LRV Systems - Readout 

� 

� 0+42 Orhe to Station 4 

� B-SLSS ba{ - to pallet front(R 
C-Bag ti7 LMP seat bag)-HTC ( L )  

� -' 20 bag disp-to COR & LMP seat 
0+29 C-Bag �8 - to HTC (R) 

(CDR: - tools to LMP PLSS] 

C-Bag /17 - to CDR PLSS 

N 0+35 Tether scoop/ext handle 
� HTC - c 1 ose & secure 

20-Bag di sp - to 70nrn Cam 
70mn Cam - to RCU 

0+39 Mount LR� 
Drive to NAV lnit site 
Initialize NA� syste� 
Unst010 maps 

� ;::::- 0+42 Drive to Sation :,. 

I 

0+30 
( 1 ) CDR/ L�1P-EMU check CDR LMP 

02 
FLAGS 
PRESS 

i COOL 
, .  

Geol ogy Equ i p  - LMP EMU : 
• Hammer·· 
• Core tube cap di spenser 
• Core tube too 1 
• SCB #B 
• Scoop/Ext . Hndl ( tethered)  

·· · Geol ogy Eq u i p  - CDR EMU : 
• SCB #7 

• Tongs ( tethered ) 

NOTE : 20-DSBD number seri es 
• 207-223 , 229-230 ,  301 
• 231 - 235 , 237-251 

lU_G_DR - Re,idOL LRV di sol.aJI . .S. 
HEAD I NG Vo l ts Bat 1 
BEAR I NG Vo l ts Bat 2 -
D I STANCE Temp Bat 1 
RANGE Temp Bat 2 

L . Amp-Hr Bat 1 Tem_Q LF mtr 
I 

1-
Amp-Hr Bat 2 Temp RF mtr 

lAmps Bat 1 Temp LR mtr 
Amps Bat 2 Temp RR mtr 
SSDL _l ROLL I P ITCH I 
COMPUTED NAV HEADI NG! 

( 1 )  CDR - t'la.rk depart t ime ___ ( 0+42 ) 

r 
! _  
I 
L .. 

0+50 
134  



M I S S I ON :  APOLLO 1 5  
EVA : 3 

L M P  ACT IVI T I E S  

Ass i st CDR 

Attach SCB #7 to CDR PU;S too 1 
harness 

Assemb 1 e scoop/ext . handl e ;  tethe!r 

C l ose  HTC 

Attach 20 bag d i sp to 70mm cam 

Attach 70mm cam to EMU 

Mount LRV 

Unstow geol ogy maps and determi nE! 
1 st LRV h eadi ng 

EVA 
T I M E  

0+30 

0+40 

DATE : 6/ 2/7 1  

CDR ACTIVIT I E S  

Swi tch LCRU - I NT pwr 
Stow o l d  batt under CDR seat 
Push LRV C/Bs - i n  
Tether tongs 

Attach to LMP PLSS tool harness : 
• SCB #8 
• Core tube cap di spenser 
• Hammer 

Ass i s t  LMP 

Attach  20 bag d i s p  to 70mm cam 

Attach 70mm cam to EMU 

Stow HGA for traverse 

Swi tch LCRU - PMl /WB 
Mount LRV 
Power up LRV 
Dri ve to Nav i n i t  s i te 
A l i g n  LGA 
I n i ti a l i ze Nav system 

Traverse 
Samp l e  

NOTE : For purposes of the fi nal edi ti on of the Lunar Surface 
Procedures , detai l ed geol ogy traverse i nformati on i s  
contai ned i n  Sec:ti ol 3 .  6 .  

to Suppl ementary Traverse to Suppl ementary 
Stop ( 7  mi n )  Sampl e  Stop ( 7  mi n )  

The traverse to the s uppl ementary samp l e  stop i s  toward 
the Ri l l e pas s i ng the ALSEP s i te .  The surface shou l d  
be compared to the R ·im approach . 

Arrive Suppl ementary Sampl e Stop  
Readout LRV di spl ays 

0+50 
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Arrive Suppl ementary Sampl e Stop 
Park & powerdown LRV 



f"' ! '·-' ' I l. : .  t-. . •  \:'J f I , ·. : ::.r 

10••2 '!:�:�.���o;;, � • Fi l l ets, 1 ineaments,mounds I �. 
•Bloclr. distribution I E. 

0+49 SUPPLEMOOARY SMPLE STOP(0:0-5) 
•So1l/rock sample 

0+54 TRAVEL (0:12)  
•Aaretraised rille rim{levee) 

1+06 GEOLOGY STATI�N #9 (0 :50)  M 
•Describe ri le rim and wall «c: 
•SOO!rrn (Vert/Horiz/Tar-g. Op) 
•CQII'4)rthenshe sa�le 

(away frorn Ri lle rim) 
•DocUJrented sample 
•Core (single o:- double) 
•Trench (soi l )  
•Doc. sample • Rim Crater -..... 

"fScarp Crater) 
•Penetrometer ' 

()1-42 TRAVEL (0:07) ...., 
•Possible ray 

:�����t�is��������s.�unds 3 
Q. 0+49 SUPPLEMENTARY SMPL STOP (0:05) 

•So1 l/rock sample 

(}1-54 TRAVEL ( 0 : 1 2 )  
<.n efllare/raised r i l l e  rim(levee) 

l+OG G!8!���,�!a;117e�;;�0���}wal l .:c •SOOrml (Vert/liori z/T arg. Op) 
•Comprehensive Sple 

(away from R i l l e  Rim) 
eCocumented Samp 1 e 
•Core (Single or double)  
•Trench (soi  1 )  
•Doc. smple - Rim Crater 
•Pe��i��t��ater) I � 

0+50 

r· · 

]• • 
I 
I .  I 
I 

I I 
i ! 
i 
I 
,. 

I i . . 

I 
I I 
! 

[ 
! 
l . I 
I 
t· 
I 
i 
I -I I ·  I 
I ·  

I 
i 
i ' I 
i L. .• 

1 +1 0  

\10 I r 

( 1 ) CDR/LMP - EMU check CDR LMP 
02 

FLAGS 
P RESS 
COOL 

( 1 ) CDR - i'lark arri val t i me __ ! 1 +06 ) 
( 1 ) LMP - Readout LRV d i sp l ays 

-
HEADING  Temp Bat 1 
BEARING  I Temp Bat  2 
D I STANCE ! Temp L� mtr 
RANGE Temp RF mtr 
Amp-Hr Bat 1 Temp L R  mtr 
Amp-HR BaC2 jTemp RR mtr 
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M I S S I ON :  APOLLO 1 5 ,  J- 1 
EVA : 3 

DATE : 6/2/71 

L M P  ACT IVI T I E S  
EVA 
T I M E  

CDR ACTIVI T I E S  

- Di smount L RV 0+50 Di smount LRV 
Suppl ementary Sampl e Stop Suppl ementary Sampl e Stop ( 5  mi n )  

Area Tasks : 
soil/rock sampl e 
70mm �anorama 

� Check tool s secure & HTC cl osed Stow gnomon on seatback 

f- Mount LRV ·r Mount LRV 
Power u p  L RV Readout LRV d i s pl ays 

� Traverse to Station #9 ( 1 2  mi n )  ·r Traverse to Station  #9 ( 1 2  mi n )  

-

-

-

-

-t-
The traverse to Stati on #9 conti nues across  the Mare 

surface to the rim of Had l ey Ri l l e  turni ng to the 
NW at the r·im and prc1ceedi ng to the terrace . Com­
pari son of the smooth Mare to the rim materia l  
shou l d  cont·i nue . 

1 +00 

·r 

. 

·r 

·r 

t- Arri ve Station #9 ·t- Arr i ve Station  #9 
Park & Power down LRV 

-
Readout di spl ays 
Di smount LRV 

-

Station  #9 geol ogy ( 50 mi n )  
-

-

·r- Di smount LRV 
LCRU Sel SW - FM/TV 

r · Po i nt HGA to earth 
Stati on  #9 geol ogy ( 50 mi n )  

·r 
1 + 1 0  
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l TASK � FUNCTION 

u L C 
I M 0 v P R 

---

� 
---
----



CREW EVA CHECKL I ST 

STATION 9-10 

1+ 10  

1+50 
1 38 

V O I C E  DATA 



, 

M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA : 3 

DAT E :  6/2/ 7 1  

L M P  ACTIVI T I E S  
II EVA i T I M E  
]I 

CDR ACTIVI T I E S  

� 1+1 0 
I 

The Station  #9 area i s  on the r i m  of the Ri 1 1  e at the t- southern end o f  the terrace . 

f-

1- Area #9 ta sks  ( i n  order of priori ty )  

1 .  Observe and desc ri be R i 1 1 e  and far wa1 1  

f- 2 .  500mm l en s  camera photography of R i l l e  { prov i de s  
fi rst part of wi de ba se s tereo to b e  compl eted at  
Sta #1 0 ) . Targets tha t wi l l  be v i s i bl e  from Sta 

� #1 0 s houl d be sel ec ted . 

3 .  Comprehens i ve sampl e a rea -
4 .  S i ngl e o r  doubl e core tube 

- 5 .  70mm panor·ama 

6 .  Documented sampl e s  of crater at  edge of Ri 1 1 e  

t- 7 .  Pos s i bl e  /Omm pan at edge of crater 

8 .  Penetrometer 

� 1 
lr" 

� ·t-

f- . 

1- "I" 

1- ·t-

t-- -,... 

f- ·t-

- 1-

- 1-

'- ·r 

� 1 +50 
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' TASK ( 
• FUNCTION 

u L c ' M D ' p R 

V'l V'l k'S � � "' "' 
� � 
� � 
0 0 
:z :z 

"" "" 
lD lD 
"' "' 

)1' 8  ,.,., 
0 

r- r-
0 0 

� "' "' 
-< -< 

� � 2 2 � 

� � � 

� � � 

� � � g � 
� � :X 



CREW EVA CHECKL I ST 

r 1<·56 TRAVEL (0:03) 
-:cFidriges i n  rim character 

I • PoS S l b l e  outcrops e 
I 1•59 GEOLOG'!' STATION "10 ( 0 : 1 0 :  

1 • soomn 
Same targets as St.  9 l • ().}cumented s4!llo1 e at crater 

2+09 TRAil�� (��06) .:c; 
...-rfiTri�es in rim character 
• Poss l b l e  outcrops .,..J= 

""'� 2+15 GEOLOGY STATION .-1 1  (0: 19 :  

�:; • Descr1be n i l e  a n o  far wa1 '  
�,_ • SOO!rrn ('/ert/11orlz/Targ 0p) r • Oocumented Samples 

-Ri l l e  rl['l 
-Sou tn twin .c> 

• Comoare nm mtrl to ott>er 

1+56 TRAVEL (0:03) 
.....-manges In r1m character 
•Possible outcrops 

h59 "!g� Station 1 1 0  (0:10)  

Sarli@ targets as  St. 9 
•Documented sa�le at crater 

or rim 
2+09 TRAVEL (0:06) 

.....-cfi'iilges I n  rfm character 
•Poss ible outcrops 

2+15 G:OJ���,feta����e '!�d (��;g�a 1 1  
•SOOml (Vert/Horiz/Targ. Op) 
•Documented Samples 

·R1 1 l e  rim 
-South twin 

-tompa.re rim mtrl to other 

1 +50 

CDR -

( 1 )  CDR -

1 40 

VOICE  DATA 

check 
02 

FLAGS 
PRESS 
COOL 

( 1 +56 ) 

CDR LMP 

t ime ( 2+09 ) 



M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA: 3 

L M P  ACT IVI T I E S  

Check too l s  secure & HTC c l osed 

Mount LRV 

Readout LRV d i sp l ays 
Traverse to Station # 1 0  ( 3  mi n )  

Arri ve Station #1 0 
Readout LRV d i spl ays 

Di smount LRV 

Station #1 0 geol ogy ( 1 0  mi n )  

Station #1 0 i s  l ocated 
the terrace . 

EVA 
T I M E  

1 +50 

DATE : 6/2/71 

CDR ACTI VI T I E S  

Stow gnomon o n  seat back 
Stow HGA 
LCRU Sel SW - PMl /WB 

Mount LRV 

Powerup LRV 
Traverse to Station # 1 0  (3 mi n )  

Arri ve Station #1 0 
Park & Power down LRV 

2+00Di smount LRV 
LCRU Sel Sw - FM/TV t Poi nt HGA to earth 

Stati on #1 0 geol ogy ( 1 0  mi n )  

farther al ong the Ri l l e  at 

Area #1 0 tas ks_ ( i n  order of pri ori ty )  

1 . 500mm 1 ems camera photography ( pro v i  des second 
part of wi de base s tereo began at Sta #9 )  
Same tar·gets s hou l d  be  u sed . 

2 .  Documented sampl es from crater on rim of Ri l l e  

3 .  70mm panorama 

Check too l s  secure & HTC c l osed Stow gnomon on seatback 
Stow HGA 

Mount LRV 

Read LRV d i s p l ays 
Traverse to Station # 1 1  ( 6  mi n )  

LCRU Sel SW - PMl /WB 
Mount LRV 

Powerup LRV 
Traverse to Stati on # 1 1  ( 6  mi n )  

2+1 0  

1 4 1  



CREW EVA CHECKL I ST 

GEOLOGY NOTES ! 

� GEOLOGY liOTES 
3 

VOICE  DATA 

2+1 0 

2+30 

1 42 



M I S S I ON :  
EVA : 

L M P  ACTIVI T I E S  
EVA 
T I M E  

2+1 0  

DAT E :  6/2/7 1  

CDR ACTIVI T I E S  

The traverse to Station #1 1 i s  a l ong the R i l l e rim 
to the morth end of the terrace .  Descri ption and 
compari son of Ri l l e  and rim materi al  shou l d  conti nue . 

"I" 

"I" 

t- Arr ive Station #1 1 
Readout LRV d i s p l ays 

-� Arrive Station  #1 1 
Park & Power down LRV 

-

-

-

-

-

-

Di smount LRV Di smount LRV 
LCRU Sel SW - FM/TV 

-- Poi n t  HGA to earth 

Station  #1 1 Geol ogy ( 1 9  mi n )  S tati o n  #1 1 Geol ogy ( 1 9  mi n )  "I" 

Stati o n  #1 1 i s  l ocated on  the rim of  Hadl ey Ri l l e  
a t  the NW end of the terrace . 

I 
2+20 

1 
Area # 1 1  tas ks ( i n  order of pri ori ty )  

l .  Observe and descri be the Ri l l e  and far wal l 
and compare wi th previ ous observati ons 

2 .  500mm l ens  camera photography 

3 .  Documented samp l es from the r im  and from the 
crater· on the edge of the Ri l l e .  

4 .  70mm panoraga 

5. Compar·i son of Ri l l e  � im mater ia l  w i th other 
terrai n .  

-r 

--

·r 
2+30 

1 43 

l TASK 
< FUNCTION 

� 1--:-� "'T"75, 
v p R 

§ ;:J ;:J I: )> )> � ;:;:; ;:;:; !;; � �  
J'T1 J'T1 

1= -i -i : o o  
- Vl Vl 1:: --i --i  = ::; ::; �:; ...... ...... t::: o o  
E :z :z  != ,.., ,.., e. � ::: 
--
--

:r-+-,-f -
= c.n (/') 
E � � 
- -I -I 

...... ...... 
0 0 :z :z 
"" "" 
� � 
� � 

G) G) J'T1 J'T1 0 0 r r C) 0 G) G) -< -< 



CREW EVA CHECKL I ST 

:'>J' -,,IE, 0 • 0 7 '  �--=_--. �e � '..., irr.�"enl-:;r:� :n � : ,  =: 
• :>!:ls s i o : e  seco'l:la r��s .-� .. 

!+4' ;�::::::��:::�::p:·,:��;· ; ·)S ! I ! • JC 1 : / I"'ck sa�c ; e  

[,.,, :'::;::��;::.�:�;::" . , .  I - I  
j • ·)Dse.-ve :"ate� �"J " •  � � I 
1.?�53 GEOL ::: �Y S� . .\�1 0'; <.? . : : �" 3  :,· I • .xc:Jme�.tec sa."'r. 1is � ���'�; z:�cta 1 � 1  

• 'lortn -:or"�o l e �  :�a ten� · I 0 

• Descr1be C:n.:n ni� l <'lk .. !' l :  "' 1  '"' '"""' :':: I 

2•34 TRAVEL (0:07) "' 
elfine rirn;mare/North Cmplx · 

•Possible secondaries/ray 3 
•Observe crater chain 

2+41 SUPPLEMENTARY SMPL STOP (0:05)  
•Soi V rock sample 

2+46 TRAVEL (0 : 12 )  
•Hare/North Complex 
•�ossible se.:ondaries/>"ay 
•Observe crater chain 

2+58 Geology Station ilZ (0 :23)  

,_ •Documented samples 
-Crater ejecta 
-Rim of Rio 

•D;���f�e c�����L ��;��; � 1 I�: 
(Coce Me) 1;:: 

V O I C E  DATA 

2+30 ( 1 ) CDR/LMP-EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

( l )  CDR 

( l )  CDR 

2+50 

1 44 



M I S S I ON :  APOLLO 1 5 ,  J -1 DATE : 6/2/ 71  
EVA : 3 

L M P  ACT IVI T I E S  

t-

Check tool s  secure & HTC cl osed 
... 

EVA 
T I M E  

2+30 

CDR ACTIVIT I E S  

Stow gnomon o n  seatback 
Stow HGA 
LCRU Sel SW - PMl /WB 

� Mount LRV ·1- Mount LRV 

Readout LRV di spl ays 
1- Traverse to Suppl ementary Samp l e  

Stop ( 7  mi n ) 
Power Up LRV 

-!- Traverse to Suppl ementary Samp l e  
Stop ( 7  mi n ) 

� 
-

-� 
The traverse to the Supplementary Samp l e  Stop moves 

away from the Ri l l e  rim across the Mare toward 
the North C omp lex .  Observe and descri be changes 
i n  materi a l  i n  moving away from the ri m ,  across 
the Mare and enteri ng the North Comp lex .  

2+40 

- Arri ve Suppl ementary Sampl e Stop 
Readout  LRV d i s pl ays 

- Arrive Suppl ementary Sampl e Stop 
Park & Powerdown LRV 

Di smount LRV - Di smount LRV 
Suppl ementary Sampl e 

-
Stop ( 5  m i n ) 

Area tasks : 
Suppl ementary Sampl e Stop ( 5  mi n ) 

soi llrock  sampl e 
70mm panorama 1- Check too 1 s secure & HTC cl osed ·1- Stow gnomon on  seatback 

t-
Mount LRV 

1- Readout di s p l ays 

-I-
Mount LRV 

· � Powerup L RV 
Traverse to Stati o n  #1 2 ( 1 2  mi n ) Traverse to Stati on # 1 2  ( 1 2  mi n ) 

r 

r 

The traverse to 
North Comp l ex 
Chai n Crater .  
i sti cs of the 
Cha i n  Crater .  
craters . 

+ 
Stati on  # 1 2  i s  further i nto the 
to a pos i ti on on the SW rim of 
Observe and descri be character­

crater chai n whi ch ori gi nate at 
Al s o ,  observe pos s i b l e  secondary 

2+50 

1 45 

' TASK 
c FUNCTION • 
u L c 
' M 0 ' p A 

� 

e= ----
----
= --� -t 

= £;  ::0 ):> - < < -= --�  -t : o 0 
= Vl Vl - c c - -o  -o : -o -o -- Vl  Vl : :r>  ):> - 3:  3: - -o  -o = · r-
_ ,.,.,  ,.,., 
-- Vl Vl = --�  -t - o 0 
: -o -o 
-

= 
--

= -
---= Vl  Vl 
- c c 
: -o -o - -o -o -= Vl Vl 
- ):> ):> = 3:  f§ - -o = ·  r-
� ,.,.,  ,.,., 
= Vl  � ��  � e 
§' [; [; 
1:. -
1:: -t � ;; ::o  ;: �  <:: 
;: -I  d :;: o ;; Vl � ;: -t  [; :r>  �� � E N  N 
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c 
v 

CREW EVA CHECKL I ST 

c� 

STATION 12 

1 
z 

3+1 0 

1 46 

VO I C E  DATA 

Temp Bat 1 
Temp Bat 2 
Temp Lr  mtr 
Temp Rt: mtr 
!Temp LR mtr 
1 1emp RR mtr 

check CDR LMP 
02 

FLAGS 
PRESS 
COOL 



M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA : 3 

DAT E :  6/2/7 1  

L M P  ACT IVI T I E S  
EVA 
T I M E  

CDR  ACTIVI T I E S  

2+50 

Arri ve Station #1 2 
Readout LRV d i sp l ays 

Arri ve Station  # 1 2 
Park & Powerdown LRV 

Di smount LRV Di smount LRV 
I C:RI I SP 1 SW - TV RMT 

Arri ve Station #1 2 
Readout LRV di spl ays 

Arri ve Stati on  #1 2 
Park & Powerdown LRV 

Di smo unt LRV Di smount LRV 
LCUR Sel SW - FM/TV 

3+00 Point HGA to earth 

Station #1 2 Geol ogy ( 23 mi n )  ! Stat ion #1 2 Geol ogy (23  mi n )  

Stati on # 1 2  i s  an area l ocated o n  the southwestern 
ri m of Cha i n  C rater i n  the North Compl ex  at a 
j uncti on  of e l ongate depress i on .  

Area # 1 2  tasks  ( i n  order of pri ori ty )  

1 . Documented samp ·1 es of crater ejecta 

2. Documented samp l es of North Comp l ex materi al  

3 .  70mm panorama 

4 .  Core tube ( i f  pos s i b l e )  

5 .  Descri pti on o f  wal l  o f  crater and rel ati on  
to  e 1 onga te dep1·es s ion  

6 .  Attempt to  determi ne if  crater i s  endogeneti c 
o r  i mpact 

r 
3+1 0  

1 47 



3•21 TRAVEL i_O:C8) 
• I ntercrater t�rea 

�I 'I !  

•Ejecta from cha 1 n i: 
•North Cmpl x/Mare rel.nions 

3+29 Geology Station • 1 3  (0:50)  
•Areas of Interest 

- P l uton rim 
- l car'.JS 
-Observe Scarps to 1\orth 

.o���;:�;;d E�i��f;:st � 
•Pans/Stereo Pans 
(Core) 
! 500r11'!' } 
(Trench/sci I l 
(Penetrometer) 

� 

3+"10 

I 

! 
i 
I 
r" I 
j 
, _  
I 

I 

\ ! /  

( 1 )  C D R  -

�,· ., ( 1 )  CDR - Mark arri val t ime ( 3+29) 
( 1 ) LMP - Readout LRV di spl a:ys---' L ' 

I 
: ·-' 

1.._ �"--m� 
3+ 30 �,:___;_;, 

1 48 

Temp Bat 1 
Temp Bat � 
Temp LF  mtr 
Temp K� mtr 

; 1 Temp LR  mtr 
z Temp KK mtr 



M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA : 3 

L M P  ACTIVI T I E S 

Check too l s  secure & HTC CLOSED 

Mount LRV 

Readout LRV di sp l ays 
Travers e to Station #1 3 ( 8  mi n )  

EVA 
T I M E  

3+1 0  

DAT E :  6/2/71 

CDR ACTIVI T I E S  

Stow gnomon o n  seatback 
Stow HGA 
LCRU Sel SW - PMl /WB 

3+20 Mount LRV 

i Power up LRV 
Traverse to Stati on #1 3 (8  mi n )  

The traverse to Stat ion # 1 3  i s  w ith i n  the North 
Comp l ex and l i es between Cha i n  and P l uton Craters . 
Observe the i ntercrater area and compare wi th 
previ ous surfaces . Compare the ej ecta between 
craters and attempt to denote d i fferences . 

Arr ive Station #1 3 
Readout LRV d i s pl ays 

Arri ve Stati on  #1 3 
Park & Powerdown LRV 

3+30 

1 49 

TASK 
FUNCTION 

L C 
M 0 
p R 

-i 
� < ,., ::0 Vl ,., 
-i 0 
Vl 
);! -i ...... 0 :z 
"" 
w 



I : 
I I !J 

L-�------------� 

/ OOME 
' 
\ 

� ' � : ICARUS 
� N ' , � ' 

STATION 13 

3+30 

I 
I ' .  I 
t ·  
I 
! 

( . 

' 
I I 

I -
,-

1 
I [ I 
, . .  

,.L. 

I -
I 

l l 
4+1 0 

( 1 ) CDR/LMP � EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

At 4+00 
( 1 ) CDR/LMP -EMU check CDR LMP 

02 
FLAGS 
PRESS 
COOL 

1 50 



M I S S I ON :  APOLLO 1 5 ,  J - 1  DAT E :  6/2/71 
EVA : 3 

L M P  ACTIVI T I E S  EVA 
T I M E  CDR  ACTIVI T I E S  

� Di smount LRV 3+30 Di smount  LRV t LCRU Sel SW - FM/TV 
Poi nt HGA to earth 

#1 3 geol ogy ( 53 m i n )  Station  #1 3 geol ogy ( 53 m i n )  
The Stati on # 1 3  area i s  a mul ti p l e  objecti ve 

s top l ocated near the end of the North Compl ex 
Scarp between Chai n and Pl uton Craters . 

The pri nci p"l e  areas of i nterest i n  th i s  porti on  
of the  North Comp 1 E!X are : 

a )  I carus Crater on the wes tern ri m of 
P l uton Crate1· 

b )  P l uton Crater 

c )  Eag l ecrest Crater 

d )  Scarps 

These areas , depend i ng upon  the characteri s t i cs 
and access i b i l i ty shou l d  be tasked as fol l ows : 
( di screti on of the crew i s  necessary )  

Area # 1 3  tasks ( i n  order of  pri ori ty )  

1 .  Documented samp l es 

2 .  70mm panorama or  s tereo pans 

3. Core tubes 

4 .  Expl oratory trench 

5. Soi l s amp l e  

6 .  500mm Lens camera photography of 
targets of opportun i ty 

7 .  Penetrometer measu rements 

-r-

-

4+1 0 

1 5 1  

l TASK ( FUNCTION • 
v L � ' M 
v p R 

-----I 

(/") (/") -i -i ):> ):> -i -i 
...... ...... 0 0 :z :z 
"" "" 
� � w w 
G) G) rrl rrl 0 0 
.- .-0 0 G) G) -< -< 

X 



CREW EVA CHECKL I ST 

4+1 0  

4+30 

1 52 

VOICE DATA 



M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA : 3 

L M P  ACTIVI T I E S  

1-

-

-

-

-

1-

r-- Check too l s secu re & HTC c l o sed 

r Mount LRV 

_ Readout LRV di sp l ays 
Traverse to Stati on #1 4 ( 1 9  mi n )  

EVA 
T I M E  

4+1 0  

·I-

·r-

·t-

DATE : 6/ 2/7 1  

CDR ACTIVI T I E S  

4+20 Stow gnomon o n  seatback 
Stow HGA 
LCRU Sel SW - PMl /WB 

·� 
MOUNT LRV 

... 
The traverse to Stati on  # 1 4  i s  from the 

North Comp 1 ex a rea ·j nto the Mare 
regi on where rays and unusua 1 debri s 
may be vi s i b 1 e .  Observation and 
descri pt ion  of these materi a l s  i s  desi rab l e .  

-

- ·r 

4+30 

1 53 

L TASK 
c FUNCTION 

� !-;-� T'"'i'�-1 ' p R 



��1'. :�:"- ' :c:.:: · ;·.·:  ', ' .: 
;::;:: - , - "��a �« · d �  .. � - -

• - � � _ .. �- ·.'< • • y 
. , ._e · 

: l" . .  -
' : . - '  
. i . --� ._ ..:, . 

- -:� -;)-�. :-._ 

I • :n••: co ,,, ._,. ., ·:  
. • :ec c·w " · : .  

!. eDIM\0'�0 R I NG 
X -

X 
TfT l i N  RAYI 

STATION 14 

�:�� 4-.. E J  �RA1'EL ; :  1 9 '  f"-F"' ·�ortr> ::omolex ·�are E';(�� ·�econcanes/r11 r!:.r •tDlC :rate� 

r 4• 36 �eo1ogv 5 t d t ' O r1  � t <i  . _; ·  
•Compare .,ar€ wl u �  •'�o 
•Doc.;f'le"teo 5arlc : e s  

-rl.� r!:> :rater 
" ,: , ': "\et:Roc� :;Jmp-,e 

I �  I '=  

' �·: l D IAMON� 
.... R I NG , 

·. x x . � 

�- • c;. � fP:· .,.fP. 11 N  RAY)· 
'}' . 

·.

' 

.
. '.-<: -.-.. -.;... lai.." 
STAT ION 14 

4+30
( 1 ) . CDR/Lr:IP- EMU check 

02 
FLAGS 
PRESS 
COOL 

CDR LMP 

( l ) CDR - Mark arri val t ime_
,--

_(4+41 ) 
( l ) LMP - Readout LRV d i s p l ays 

l ' L · -

4+5 0 

HEADING  
BEARING 
DISTANCE 
RANGE 
Amp-Hr Bat 
Amp-HR Bat 

1 54 

Temp Bat 1 
Temp tiat t. 
1 emp L� mtr 
Temp RF mtr 

l Temp LR mtr 
2 Temp RR mtr 



M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA: 3 

DAT E :  6/2/71 

CDR ACT IVI T I E S  EVA j T I M E  L M P  ACTIVI T I E S  

4+30 

+ 

� -r 

+ 

--

� -

-

f- -

r Arri ve Stati on # 1 4  
Readout LRV d i spl ays 

-- Arri ve Stati on # 1 4  
Park & Powerdown LRV 

4+40 

� Arri ve Station  #1 4 
Readout  LRV d i spl ays 

· Arri ve Station  #1 4 
Park & Powerdown L RV 

f- Di smount LRV ·- Di smount L RV 

f-

� 

Station  #1 4 geol ogy ( 20 mi n ) 
LCRU Sel SW - FM/TV 
Poi nt HGA to earth 

!a i �. l ocastation  #1 4 geol ogy 

The Stati or1 #1 4 area i s  l ocated near ri ng 
Crater south of  the North Complex  i n  
the Mare . 

Area # 14  tasks ( i n  order of  pri ori ty ) 
l .  Compare bl ocks and Mare materi al w ith  

North Compl ex 

2. Documented sma pl es of Mare material  

3 .  Fi l l eted rock sampl e 

4 .  Col l ect some equi d imensi onal rocks 

5 .  Rad ia l  sampl e of  5�1 0m crater 

4+50 

1 55 

( 20 m i n ) 

l TASK 
( FUNCTION 

: 1-:-L -r-,c-1 
' M D 
' p R 

E 
--------------------------------------------------------------

:X 



CREW EVA CHECKL IST VOICE  DATA 

4+50 

( l )  CDR/ l.MP -EMU check CDR LMP 
02 

FLAGS 
P RESS 
COOL 

5+1 0 

1 56 



M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA: 3 

DAT E :  6/2/7 1  

LMP ACTIVI T I E S  EVA 
T I M E  CDR ACTIVI T I E S  

-

-

-

-

-

-

-

-

-

Area #1 4 tasks ( con t ' d ) 
6 .  70mm pcmorama 

4+50 
I 

7 .  Exp loratory trench i n  ray materi a l  

... 

... 

-f-

-I-

·!-
_ Check tool s secure & HTC c l osed ·1- Stow gnomon on seatback 

Stow HGA 

-
Mount LRV 

LCRU Sel SW - PMl/WB 
5+00Mount LRV 

_ Readout LRV di spl ays 
Traverse to LM ( 1 4  mi n )  

t Powerup LRV 
Traverse to LM ( 1 4  mi n )  

-

-

-

-

-

-

-

-

-

The traverse to the LM conti nues across 
the Mare surface whe!re secondary 
di stri buti on may be v i s i b l e .  Any 
di fferences i n  mater· i a l  shou l d  be 
observed and descri bed . 

·-

·-

.. 

5+1 0  

1 57 

l TASK 
c FUNCTION 
� h-L .....,c-1 
I M 0 
v P R 
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--
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,., � :>v :>v 
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CREW EVA CHECKLI ST 

r::"l" :_.- - �c :J�: ;e1 � 
R�cve •r-;r-. �"::> o�.:,�:  
• (ore � ... oe -:a:: : 1 ; � - :; · ��J�� 
• O,aJ'fl1e� - ::::: ,;�: 
•Core ��r:-ner - :: ��: 
•::-aa., .. g - :o -�: ' _  

I 
1. 
I 
I 

�-1 j - -�- = 
, ::::..--:: 

-'-�1-'-{,.,_'_e�-= �-�--�-�;_'_�� 
__ 
'_:_--�_''_·�-- �� -::. ... gs - :::. ·-: 

. 

::; 5-t!5 ���r�a!
o

_M�:"LRV 

� LRV Systems - readout 
�lloto LRV ; ( f : l 1 ; 1 '250 ; J l f t ;  

•X-Sun ( 2 ,  
•On-Sun ( 1 )  

Photo S"C (Dn-Sun. f1 1 ,  - • t .  �j 
Co1!ect des. enc;p 11e sampie : 

'r-1-·� 
• ! n  SESC •2 iLl� sea: o�r; . 1§:12 

�C�R: SC:SC to LMP 'Jd'L rr-� 1011111 Cam - to U'1P seat 
[CDR: - toc l s  fro(!" L�P PLS"S:; . -

�emove (-Bag • 7  fl'om CDR 0:.s:; 
ild}' �elcro covers , 
c-Bag o - to .'1ESA t a o : e  
C-Bag .;2 - t o  .'1ESA � a b l e  
B - S L S S  o a g  - to �ESA l 

5+1 0 

5+30 

VOICE  DATA 

( 1 } CDR - Mark . arr i va l  time ( 5+1 5 )  
( 1 } LMP - Readout LRV d i spl a:ys---

( 1 ) LMP-Rpt 70mm mag/frame ( after LRV photo s )  
I 

( 2 )  CDR-Rpt toolSOffl]vjp PLSS & stowed 
• SCB #8 
• Hammer 
• Core tube tool 
• Core tube cap d i s p  

CDR-Rpt 6 -70mm mags i n  ETB 
' ' :t ' ' l'MMT TSSJ- TffT TOUT TVVT Tww) 

CDR-Rpt 1 6mm mag _ _  ( I I )  i n  ETB 

1 58 



M I S S I ON :  APOLLO 1 5 ,  J- 1 
EVA : 3 

L M P  ACT I VI T I E S  

Arri ve a t  LM .  
Readout LRV d i sp l ays 

Di smount LRV 

Photo LRV ; X-Sun ( 2 ) , D n- Sun ( l ) 

Ass i s t CDR 

Stow 70mm cam/bags on U�P seat 
Ass i s t  CDR 

Remove SCB #7 from CDR PLSS tool 
h arness ; t idy vel cro covers 

Pl ace SCB #7 on MESA tab l e  

Remove SCB #8 from HTC and p l ace 
on MESA tabl e 

Remove 8- SLSS bag from Geo . pa l lt:! t  
and p l ace on MESA 

Check a l l samp l es removed f rom LRV 

Unstow dust brush from LRV , s tow 
on 1 adder 

Remove 1 6mm cam from LRV 
( i nstal l new mag from ETB if  
reqd ) 

EVA 
T I M E  

5+1 0  

5+20 

DAT E :  6/2/71  

CDR ACTIVI T I E S  

Arrive at LM 
Park LRV at MESA ; point North , 

X-sun i n  sun  

Powerdown LRV 

D i smount LRV 

A l i gn HGA toward earth 

LCRU Sel SW-TV RMT 
Col l ect Contam inated samp l e  

under LM i n  SESC 

Pl ace SESC i n  SCB 
Open LRV batt dust covers , s tow 

70mm cam/bags on CDR seat 
Remove from LMP PLSS tool harness 

• Core tube cap di sp  - di scard 
• Hammer - s tow on HTC 
• SCB #8 - stow on HTC 

Ti dy harness vel cro covers 
Ass i st LMP 
Stow tongs on HTC 
Carry ETB to LRV CDR fl oor pan 
Remove penetrometer recordi ng 

drum & pl ace i n  s amp l e  bag ; 
s tow i n  ETB 

Remove mag UU from CDR 70mm cam 
& stow i n  ETB 

Remove mags  V V , MM from LMP 70mm & 
500mm l ens cam ; stow mags i n  
ETB 

Transfer al l cam mags ( 70mm-SS ,TT 
WW & 1 6mm- I l )  from under LRV 
seat i nto ETB 

Stow maps i n  ETB 
( carry ETB to LMP s i de )  

5+30 Attach ETB to MESA tab l e  
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CREW EVA CHECKL I ST 

I �  

s.:i;���c �����- �:�-a-r·��-,-,,- i � :  
• :JR 1Crrn carr; _;._ 
• 7�.-:u. -.aq� l � .' � � .  T� ,n ,,/. 
• 50�- �ar.: r.-.ac; - ·-r· 
• :6,..,, -1'df,i .- , ;  : :  

��----
5+30 t78 - �o l.tESA �atlie 

D.O. D�g - 'lPerate 
- stow , .... ��� 

'<GA - stow 
LCRL. - P"'l/�.B 

•JB 1ST ART\ 
NAV sys. - RESET 

UIP: Photo COR on Ll-':'1l 
� I : _ j  

5+27 � - o�. l l  samp les1 1 ::: 
Oust Crush - lidder 1100� .' 

5+29 lft!ml Cam - retrieve fr()"T' ,_�-, I �� Change mag - 1 f  av-! l l � o • e  
Jlhoto CDR o n  L.RV - 16111!1 :Jm 

(f8 ; 1 250;24 fPSJ 
1 6!11'11 Cam - to MESA 

5+36 'iWC - retrieve foi 1 
� S.'oiC fo1l - to oag <MESA ' 

SWC bag - to ETB 
Photo CDR return - �61111l ':a'Tl 
16rrn mag - to ETB 

[IE - check conte11ts 

5+47 Clean 00' s � [COR: Stow lMP antennd] 
� Ingress - carry B-SLSS bag 

Att1ch LEC 
Transfer: 
•C-Bag 17 
•ETB 

M LEC - discard on porch 

� Stow equtp!llent & salllPles 

Stow C-Bag 18 (fr'OIII COR) 

Auist COR ingress 

&t02 Close hatch 

"' ;:: 

f--;; � 
� 

f--

VOI C E  DATA 

5+30 ( 1 ) CDR/LMP - EMU check CDR LMP 
02 

FLAGS 
PRESS 
COOL 

( l ) CDR-Ver.i fy a l l mags & samp l es are 
off LRV 

( l )  CDR-Veri fy LCRU covers open 1 00! 

. ( 1 )  LMP-Rpt SWC fo i l  s towed ( ETB )  

( l ) LMP-Rpt l 6mm mag ( JJ )  i n  ETB 

Contents : 

• 6 ·-70mm mags_(MM)  , _ _(SS )  ,_( TT ) , 

_t UU ) , __ t V V )  ,_I, WW ) 

• 2-- l 6rnm mags ( I I ) ,  ( JJ ) 
• SWC ( i n  bag )

--

• SESC #2 
• Maps 

I tems transf,:rred i nto A/S 
• BSLSS Sample  Bag (wi th LMP ) 
• ETB 

• SCB #7 
• SCB #8 (wi th CDR)  

( l )  CDR-check LM area to ver ify a l l  
samp l es & mags transferred 

5+50 
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M I S S I ON :  APOLLO 1 5  
EVA : 3 

L M P  ACTIVI T I E S  

Photo CDR dri v i ng LRV 

Stow 1 6mm cam on MESA 
Retri eve SWC foi l  

Pl ace SWC foi l  i n  bag from MESA 

Stow SWC i n  ETB 

Remove l 6mm mag JJ from cam and 
stow i n  ETB ; check a l l i tems 
i n  ETB 

C l ean CDR ' s  EMU 

I ngress , carry B-SLSS bag i nto LN 

Attach LEC to handhol d 
Transfer SCB #7 i nto LM 

Remove SCB #7 from LEC 

Transfer ETB i nto LM 

Remove ETB from LEC 

EVA 
T I M E  

5+30 

DATE : 6/2/71 

CDR ACTIVI T I E S  

Stow HGA for traverse 

Swi tch LCRU - PMl /WB 
Mount LRV 

Power up LRV 

Dri ve LRV 300 ' east of LM on 
headi ng of 096° unti l D i st  
shows 0 .  1 Km then head LRV to 
255° and park 

Power down swi tches 
Pul l CBs ( except Bus A&C & AUX ) 

D i smount LRV 

Al i gn HGA 
Open LRV battery dust covers 
Swi tch LCRU - EXT pwr 

- TV/RMT 

Open LCRU dust covers 1 00% 

5+40 Return To LM 

5+50 

1 6 1  

C l ean LMP ' s  EMU ; s tow LMP PLSS 
antenna 

Attach L EC to SCB #7 

Transfer SCB #7 i nto LM 

Transfer LEC hooks to surface 

Attach L EC to ETB 

Transfer ETB i nto LM 

l TASK ( FUNCTION • 
u l 

M 0 
p R 

I 
I 

I 



CREW EVA CHECKL I ST 

LCRU Pwr - EXT 
LCRU Sel - TV RMT 

HGA - align 
[LMP: Retrieve swc] 

5+45 Return to LM 
(UIP: Photo COR - �e] 

Clean EM.Js 
LMP PLSS ant, - stow 
Transfer: � •C-Bag 17 

•ETB 

� a:  Clean Etoll f� 5+46 As

.

cend ladder; carry (C-Bag rsl 
Hand C-Bag ;s to LMP 
01 scard LEC 
Ingress "' 

VO ICE  DATA 

5+50 

6+00 ( 1 ) CDR - Rpt END EVA-3 
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M I S S I ON :  APOLLO 1 5  DATE : 6/2/71 
EVA: 3 

' TASK 
EVA ' FUNCTION 

L M P  ACTIVI T I E S  CDR  ACTIV IT I E S  • 

T I M E  
u l c 
' M 0 ' p R 

-- Discard LEC on porch 5+50 C l ean EMU I ...... z 
I "' 

;;o - -� Ascend l adder ; carry SCB #8 ,., 
V> 

Stow samp l es and equi pment i n  LM I V> 
I 

- -� ,., I < )>o 

- -r- -i 

I ,., 
Hand SCB #8 to LMP ;;o 

Stow SCB #8 i n  LM ::;:: 
D i scard LEC ...... 

z - .,.. I )>o -i 
As s i s t  CDR ; stow CDR ' s  PLSS I ngress ...... 

C> 

-- antenna -r I z 

1- I 
NOTE :  DETA ILED PROCEDURES I 1- f'OR F I NAL EVA CLOSEOUT ARE 
PRESENTED IN THE '' LUNAR I SURFACE CHECKL I ST"  

r- t .II 
1- I' 

I 1-- End 3rd EVA 6+00 End 3rd EVA 

1- � 

1- � 

1- + 

1- � 

1-- -1-

r ·t-

- r-

- .,.. 

- ,.. 

-
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3 . 2 . 5  Sampl i ng and Rel ated Procedures 

The techni ques uti l ·i zed i n  obta i n i ng and documenti ng the 
l u nar surface sampl es and i n  performi ng the Lunar F i e l d  
Geol ogy and Soi l Mechani cs objecti ves are presented i n  the 
fol l owi ng pages and are shown on a verti cal timel i ne format .  
The task t imes i ndi cated i n  the format are approximate and 
are used p r-imari ly for reference . 
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M I S S I ON :  APOLLO 1 5  
EVA : 

DAT E :  June 28 , 1 97 1  
CORE TUBE SAMPLE 

LM P ACTIV I T I E S  EVA 
T I M E  CDR ACTIVI T I E S  

1- Remove core tube from 
CDR ' s  samp l e  bag 

Assemb l e  core tube/ext 
handl e - report number 

Hol d  core tube upri ght on  
s urface a nd press  i nto 
s urface by hand 

Steady extens i on handl e 
as CDR h ammers 

1- Photo tube & promi nent 
feature X-sun f8, l /250 , '1 5  ft 
wi th Focus 74 

t- Ass i s t  C DR 

o P l ace gnomon nearby 

+ Remove hammer from LMP 
PLSS tool carri er 

-

- -

-

Take stereo pai r X-sun 
f8 , l /250 , 7  ft 

Drive tube i nto surface 
( cormlE!nt on d iffi cu l ty )  

-- Remove core from surface 

·t- Obta i n  < :ore tube cap from 
PLSS 1 < cap tube 

·t- Remove < :ore tube from ext 

LMP 

hnd'l 

Get core ! tube tool from LMP PLSS 

t- Get extens i on hand l e from 
CDR & tether 

-t- & seat 
core 

Stow cor 

core fol l ower agai nst  

e in  col l ecti on bag  
1- + and c< Jre tube tool & hammer on  

L.MP P I  .SS 

5 
P i ck up gnomon 
Proceed to next samp l e  1- Proceed to next samp l e  

1- -t-

� -I-

1-

NOT E :  Doub l e and tri p l e  c re tube procedures 

are s i mi l ar to the above except that the cap 

of the l ower tube must be remove!d to mate 

the l ower tube to the upper tube .  The caps are 

repl aced when the tubes are d i s assembl ed .  The 

doub l e  core requi res  an addi ti onal 2 mi nutes 

and the tri p l e an  addi ti ona l  4 mi nutes . 

· r-

·I-
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DAT E : June 28 , 1 9 71  M I S S I ON : APOLLO 1 5  
EVA : S I NGLE SAMPLE DOCUMENTATION 

s TASK 

EVA E FUNCTION 

L M P  ACTIVI T I E S  CDR ACTIVI T I E S  0 

T I M E  c L c 

A M D ... p R 

- Descri be samp l e  0 Descri be samp l e  & p l ace 
gnomon down-sun wi th 

- ·fo poi nter l eg at samp l e  & 
co l or chart at 45° to sun  

.... Take down-sun  photo at + Take stereo pai r X-sun 
fl l , l /250 , 1 1  ft at  f8 , 1 /250 , 7  ft 

... + 
Prepare sampl e bag ( i f  reqd )  Co l l ect samp l e  ( tongs ) 

- & report bag number + 
Add soi l to samp l e  ( s coop ) 

- i f  desi red . -� Take X-sun after photo 
Seal samp l e  bag and f8 , 1 /250 , 7  ft 

f. p l ace i n  col l ecti on + 
bag 

� Take l ocator photo u s i n g  + Descri be area of  samp l e  
promi nent feature X-sun 

f. at fS , l /250 , 1 5  ft with  ·I-
focus at 74 

1- NOTE :  Locator photo mily be ·t- P i ck up  gnomon 
taken before samp l i ng 

r Proceed to next samp l e  5 Proceed to next samp l e  

... 1-

1- ·t-

� ·t-

r- + 

� -r 

� .... 

- f. 

- 1-

- 1-

-
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M I S S I ON :  APOLLO 1 5  DATE : J une 28 , 1 97 1  

�
E
_
V

_
A

_: ________________ �C�OM�P�R�EH
T
E�NS�I�V�E �S�AM�P�LE 

__________________ ��---, 
$ TASK 

L M P  ACT IVI T I E S  

Remove rake from pa l l et 

Assembl e rake/ext hndl  

Describe samp l e  area 

Take before photo down-sun  
fl l , l /250 , 1 1  ft  

Get sampl e b ag ,  report 
number & h o l d  for CDR 
to fi l l  

C l ose  samp l e  bag , seal & 
s tow i n  col l ecti on bag 

Use s coop , col l ect l kg of 
fi nes ( approx one samp l e 
bag)  

Take l o cator photo us i ng 
promi nent features 
X-sun f8 , l /250 , 1 5  ft 
Focus 74  

D i s assemb l e  rake/ext hndl 

Stow rake on pal l et 

Tether ext hndl / scoop 

Proceed to next samp l e  

EVA cDR ACTIVIT I E s a FUNCTION 

T I M E  � � g 

5 

1 0  

1 68 

Sel ect area for optimum 
rock d i stribution  & p l ace 
gnomCln . 

Descri be area , rel ate to 
s urrClundi ng terrai n .  

Mark off area to be samp l ed 

Take X-· sun  s tereo pai r  
f8 , l / ;�50 , 7  ft 

Use rake , co l l ect  l Kg of 
r·ocks 3/8" - l l /2 "  (approx 
one S ctmp l e  bag ) 

Get samp l e  bag , report 
number & h o l d  for LMP 
to fi 'l l  

C l ose  samp l e  bag , seal 
& stow i n  col l ection bag 

Take after photo X-sun 
fB , l /250 , 7  ft 

Comp l ete area descri pti on 

M. P A 



M I S S I ON :  APOLLO 1 5  DAT E :  June 28,  1 971  
EVA: PHOTO POLARIMETR IC  SURVEY ( Far & Near ) 

L M P  ACTI VI T I E S  

-

-

-

� 

� ** 

� 

1-

� 

Take before photo down-sun  
fl l , l  /250 , 1 1  ft 

** � Take l ocator photo u s i ng 
promi nent feature 

� X-sun fS , l /250 , 1 5  ft , Focus 74 

1- Get samp l e  bags , report number 
& ho ld  for CDR .  

� C l ose bags , seal & stow i n  
col l ecti on bags 

* � L= l eft , C=center ,  R=ri ght for 
fi l ter pos i t i on wh i ch can be 

� used i n  any order but must  be 
reported to MCC 

**Can be taken by CDR if req u i red 
..._ 

EVA 
T I M E  

CDR ACTIVI T I E S  

0 I nsta l l  pol ar fi l ter  o n  camera 

·I-

·I-

Assume a pos i t i on X-sun from 
di stant feature to be photo­
graphed ( approx 1 2m or more 
away ) 

Reset camera f5 . 6 , l / l 25 , 74 ft 

� Take 3 photos : 
f5 . 6 , l / 1 25 , 74 ft , F i l ter L* 

·1- f5 . 6 , l / l 25 , 74 ft , F i l ter C 
f5 . 6 , l / 1 25 , 74 f t ,  Fi l ter R 

-� Report fi l ter pos i ti ons 
Move down-sun � 20° from 

-1- fi rs t pos i ti on 
Take 3 photos : 

f5 . 6 , l / l 25 , 74 ft , Fi l ter R* 
+ f5 . 6 , l / l 25 , 74  ft , Fi l ter C 

f5 . 6 , l / 1 25 , 74 ft ,  Fi l ter L 

·I-
Sel ect s i te for near po l ar 

series & p l ace gnomon 

5 Assume pos i ti on 7 ft from area 

·1- Take 3 photos each at :  

·I-

goo phase Fi l ter L ,  C ,  R* 
1 1 0° phase Fi l ter R ,  C ,  L* 
1 30° phase Fi l ter L ,  C ,  R* 

-� Col l ect mi n i mum of 4 rock sampl es 
from area in documented sampl e 

+ bags 

·I- Retri eve gnomon 

1 0  Proceed to next samp l e  
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M I S S I ON :  APOLLO 1 5  
EVA : RADI AL SAMPL ING 

L M P  ACTIVI T I E S  

� Descri be area to be s amp l ed 
radi a l ly 

� 
Get samp le  bags , report numbers 

r- & ho l d  for CDR to fi l l  

�C l ose bags , rea l  & stow 
i n col l ecti on bags 

r-Proceed to next samp l e  

-

-

-

-

EVA 
T I M E  

0 

. 

"I" 

.... 

·r-

--

... 

·r-

. 

. 

1 0  

. 

. 

·r-

·r 

-r-

·r-

·-

·-

·r-

1 70 

Sel ect 
s urfii 

Take pa 
s i des 

Se l ect 
ray i 
.I - I) 
.I - l 
"I - 0 
"I - c 

.I - l 

- 0 

Retri ev 

Proceed 

DATE : J une 28 ,  1 971 

CDR ACTIVI T I E S  

'" 1 Om crater o n  smooth 
ce & p l ace gnomon 

rti a l  p an  from oppos i te 
of crater 

soi l /rock s amp l es (on a 
f pos s i bl e ) : 
ne crater d i a  from r im  
/2  crater d ia  from ri m 
n rim 
enter of crater ( i f  pos s )  

/2 crater d i a  from rim 

ne crater d i a  from r im  

e gnomon 

to next s ampl e 

S TASK � FUNCTION 

C L C 
A M 0 
M p R 



M I S S I ON :  APOLLO 1 5  DAT E : J une 28 ,  1 97 1  

EVA : SMALL TRENCH SAMPLE ( EXPLORATORY ) 

L M P  ACTIVI T I E S  

- Take l ocator photo us i n\J 
promi nent feature 
X-sun f8 , 1 /250 , 1 5  ft , FOCUS 74 -

EVA 
T I M E  

0 

. 

- Use s coop , d i g  trench 3 --8 i nches --
deep l O a  off sun l i ne 

� --

-

Take after photo down- sun  
fl l , l / 250 , 1 1  ft  

- I f  samp l es taken , u s i ng s coop 
co l l ect  so i l samp le s  from 
i ns i de trench  and s urface -

-

-

-

� Proceed to next samp l e  

1-

-

-

-

-

-

-

-

--

--

--

--

·-

·-

5 

·-

·-

·-

·-

·-

·-

--

·-

1 7 1 

CDR ACTIVI T I E S  

Se l ect  area t o  be s amp l ed & 
p l ace gnomon 

Take after photos , stereo 
pai r X-sun f8 , 1 / 2 50 ,7 ft 

If samp l es taken , get s ampl e  
bags , report number & hol d 
for LMP to fi l l  

C l ose bags , seal  & stow i n  
col l ecti on bag 

Retri eve gnomon 

Proceed to next samp l e  

5 TASK ' FUNCTION a 
c L c 
A M 0 
M p R 



M I S S I ON :  APOLLO 1 5  
EVA : 

DATE : .June 28,  1 971  
SO I L  MECHAN ICS  TRENCH 

L M P  ACTIV I T I E S  

Take before photo down-sun  
fl l , l /250 , 1 1  ft 

U s i ng scoop , d i g  trench � 8 i nches 
wide , � 1 2  i nches deep , 1 0 °  off 
sun l i ne ,  soi l excavated 
down-sun 

Take after stereo pai r down-sun 
fl l , l / 250 , 7  ft s howi ng 
sun l i t wal l 

Take after s tereo pa i r  X-sun 
f8 , l /250 , 7  ft from s i de 
oppos i te CDR ' s  before s hots 

Stand i n  excavated so i l pi l e  
to l eave footpri nt ,  photo 
X-sun fB , l /250 , 5  ft 

U s i ng scoop take fol l owi ng samp l es : 
So i l ,  bottom of trench for SESC 

( 3/4 fu l l )  

Soi l samp l e  - bottom of trench 

EVA 
T I M E  

0 Select 
p l ace 

Descri b 

Take st  
f8 , 1 /  

Conti nu 

Descri b 
bei n!J 

CDR ACTIV I T I E S  

a rea to be sampled & 
gnomon 

e area 

ereo pai r  X- sun 
;?50 , 7  ft 

e area descri pti on 

e trench condi ti on whi "l e  
dug 

ter stereo pa i r  X-sun 
250 , 7  ft  ( same pos i t i on 

Take af 
f8 '  1 /  
as bE! fore stereo pai r )  

5 

Take af 
f5 . 6 ., 
shado 

ter stereo ·1 I 250 , 7  ft 
wed wal l 

pa i r  up-sun 
showi ng 

Get SES 
LMP -
C l ose 

col 

C ,  open & h o l d  for 
Remove seal protectors 
SESC , seal & s tm'l i n  

l ecti on bag 

Soi l samp l e  - s i de of trench ( one Get sam p l e  bags report number� 
mi n imum but one for each strata ) & ho l e  I for LMP to  fi l l  

Soi l samp l e  - top of trench 

Proceed to next sampl e  
1 0  

1 72 

ags , seal & stow C l ose b 
i n  co l l  ecti on bag 

Retri eve gnomon 

Proceed to next samp l e  

s TASK E FUNCTION 
a 

c L c 
A "' 0 
"' p " 



M I S S I ON :  APOLLO 1 5  
EVA : 

DATE : June 28 , 1 97 1  

PENETROMETER TEST 

L M P  ACTIV I T I E S  

r- Unstow penetrometer from 
pal l e t ,  attach to ext lmdl 

r Attach cone or p l ate to 
penetrometer 

- I ndex penetrometer drum to 
next pos i ti on 

- Move reference pl ane to the 
ti p ( fu l ly extended ) pos i ti on 

EVA 
T I M E  

CDR ACTI VI T I E S  

0 Sel ect area for penetrometer 
test & p l ace gnomon 

-� 

- Posi t ion penetrometer vet·ti ca l ly -� Take 1 ocator photo us i ng 
on s urface promi nent feature 

r Press ti p i nto surface wi th + X-sun  f 8 ,  l /250 , 1 5  ft , FOCUS 74 
downward force on ext hndl 
( I f cone penetrati on , �ttempt � 1 i nch per sec penetrati on rate ) "l-

+ Take after stereo pai r  X-sun 
r Wi thdraw penetrometer from surface f 8 ,  1 /250 , 7 ft when penetro-

& move reference p l ane fu l l  up  meter removed 
t-

Res tow penetrometer on pc. l l  et 

� Proceed to next samp l e  

� 

r 

-

r 

� 

1-

-

-

r 

..... 

Retri eve gnomon 

5 Proceed to next samp l e  

-� 

-� 

·t-

·t-

-.... 

·I-

1-

·I-

1-
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3 . 3  PHOTOGRAPHY DATA 

F igure 3 . 3- 1  s ummari zes the various ki nds of photographic  
routi nes the crew goes through in  the course of the i r  l unar 
surface operati ons . The i l l ustrations are taken from the 
crew ' s cuff checkl i st .  

The photograph ic  techni ques uti l i  zed for documented sampl es 
and for document·i ng core tube sampl es i s  very simi l ar to 
those used i n  Apol l o  1 4 .  That i s ,  for a documented sampl e ,  
the CDR takes a cross-sun s tereo pa i r  from 7 feet before 
samp 1 i ng whi l e  the LMP takes a down-sun photo from 1 1  feet . 
The CDR then takes an  after photo cross-sun from 7 feet and 
the LMP takes a cros s-sun l ocati on photo from 1 5  feet u s i ng 
a promi nent geol og ica l  feature . To document a core tube 
sampl e ,  the CDR takes a s tereo pa i r  cros s-sun wi th core tube 
i n  contact wi th the surface , before dri v i ng .  The CDR then 
takes a s i ngl e cross-sun l ocator photo wi th core tube ful ly  
i nsertecl . After remova 1 of the core tube , the CDR usua 1 1  y 
takes a photograph cross-sun of the hol e l eft i n  the surface . 
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ALSEP PHOTOS TAKEN AT (f: 11; 11250) 

STCREO <if> 3TERf:O 

� -0 

� � ftJ CCIG? 
SIDEd-@ 

0 � 
csws 

® 

NEAR-F I ELD POLARIMETR IC 
PHOTO SURVEY 

P A N O R A M A S  

( 7 0  M M  C A M E R A l  

•CHANGES IN  DIRECTION '! 4 5 "  •PTS OF INTEREST 
•RIMS OF LARGE CRATERS 

12 

9 

3 PHOTOS 
3 PHOTOS 

DI STANT POLARIMETR IC 
PHOTO SURVEY 

6+1 8 Drop off LMP ( LM v i ci n i ty) 
3 r i ve LRV-v50 ft from LMP 

LRV PHOTOS 
( "' 4  M I NUTE S )  

' �  s-<..�\ I ,, �\J�S�o'{rl � 
1 , ,,1 � 

.L..£. �LMP 
�� ( fB ,  1 /250 ,24 FPS ) � � 

(D - {%) Cam s ti l l ; (?) - Q) Pan 

5+1 0  Drop o ff LMP ( LM v i c i n i ty) 

2 Dri ve L RV "-50 ft from LMP 

( f8 ; 1 /250 ;24 FPS )  CD - (%)  Pan Camera 

LRV PHOTOS("-4 m i n  

Fi gure 3 . 3- 1  Lunar Surface Photography Data 



Sec . 3 . 4 ALSEP DEPLOYMENT AND EQUI P�1ENT DATA 

The ALS EP depl oyment s i te i s  sel ected i n  a l ocati o n  no t l es s  
tha n  1 00 meters due West of  the L M  s u c h  that h e  L M  ascent 
eng i ne bl a s t  wi l l  no t crea te a dust c l oud or  o therwi se di s­
tu rb the depl oyed experi ments . T he ALSEP s i te s hou l d  be 
fa i rl y  l evel and  rel a ti ve ly  free of  bou l ders a nd cra ters 
whi c h  may i nterface wi th  nomi na l depl oyment p ro cedures or 
therma l characteri s t·i c s .  The experi ments and centra l  s ta ti o n  
shou l d not be depl oyE�d i n  a s hadow, nea r a l a rge boul der no r 
i n  a crate r .  Perti nent ALS EP experiment depl oyment da ta i s  
summa ri zed i n  F i g ure 3 . 4- 1 . I nc l uded a l so i n  thi s fi g ure i s  
an ALSEP l ayo ut whi c h  dep i cts the rel a ti ve po si t ions of the 
experi ments wi th respect to C/S after depl oyment i s  compl ete .  
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_. 
(X) ...... 

1 .  CENTRAL STATION (C/S) The Central Station i s  depl oyed 
West of the RlG. leveled within 5° 
of vertical u s i ng bubble l evel and 
a l i gned withi n !:_5° of East-West 
using a gnomon and partia 1 compass 
rose on the C/S. Uhen sunshicld 
i s  deployed the si des face East. 
West and South 
The ALSEP Antenna is a ttached to 
C/S and must be leveled to within 
0.5° of vertical us i ng the bubble 
level and a l lgned within + 0 . 5° of 
the sun l i ne a s  detenni neO by the 
sun shadow reference l i ne. The 
crewnan then sets the Azimuth and 
E l evation d i a l s  to the predeter­
mi ned settings i n  his cuff check-1 i s t .  

2.  RAOJOISOTOPE THER!I)ELECTRIC GENERATOR (RTG) 
The RTG is located approxiii'!ately 
3 to T.s meters away from and 
�1Hhi n +20° East of C/S. The RTG 
shoul d be approximately l evel and 
not located in a depression as a 
r.1aximllll v i c,.., of space is requi red 
for heat radiation. 
The astronaut wi l l  read the short· 
; ng S\'li tch arrmeter, connect it to 
CIS and actuate the switch a t  the 
proper time. 

3.  PIISSIVE S E J S;•1 J C  EXPERJI1�:1T (PSE) 
The PSE i s  deployed approximately 
3 meters �/est of CIS on a stool 
designed to provide good mechani­
cal contact and thennal i nsulation 
with the lunar surface!, The PSE 
must be out of the fiel d-of-view 
of the C/S radiator (North} and 
leveled w i t h i n  5° of vertical on 
the bubble leve l .  I n i t i a l  a l ign­
ment i s  w i th i n  +20° of West before 
rP.���oving PSE g1 Y::dle. F 1 ne a l ign­
ment i s  reported within +5° us i ng 
the compass rose after the thermal 
shroud depl oyment .  

4 .  SUPRATHER'-11\L 

AlS(P ARRAY A·2H lAVOI)T 
rOR A NORTHEAST LANOIIfG SITE 

JON DETECTOR EXPERIMENT ( S l OE )  
The SIDE i nc:o.-por�te"> a cold cathode Ion 
gage (CCIG) . These experiments are de· 
p l ayed approximately 1 5  meters NE of CIS 
with the S I DE on a ground screen. The 
SlOE is leveled withi n S0 of vertical and 
a l igned with arrow East, to within �so of 
the sun l i ne usi ng the UHT as a goomon. 
The CCIG is deployed such that the aper­
ture faces North. 

5 .  SOLAR li!NO SPECTROHETER (SWS) 
The SWS is de:>loyed approximately 4 meters 
tJorthof C/S Jnd oriented so that the 
l owered side ooints North. The SWS is  
oriented with. arrow pointing to EAST and 
leveled within S0 of horizontal about the 
U-S axi s .  The SWS i s  a l i g npd such that 
gnomon shadow is para l l e l  to the sunshield 

LUliAR SURFACE HAGNETQ;iElER (LSI·1 ) 
The LSM is deployed approximately 
14 a.eters WNW of CIS and a 1 igned 
wi tt. i n  +3° of the sun 1 ine using 
the sun-shadow device pro v i ded. The 
crewnan wi 1 1  report f i na l  a 1 igrrnent 
to � i th i n  +1° by reading the shadow­
gra� h.  The-LSM is leveled w i t h i n  
+3° of vertical usi ng the bubbl e 
level . 

7. HEAT FLOl� EXPERJ;-1[1;[ (HFE) 
ThP HH i (. riPnlovPrl R to 1 0  mPtPr<;. 
No�th Of CrS:.-a l i 9�ed �ithin �s0 o f  
the p l a n e  of the ecl i ptic using the 
UHT as a gnomon and leveled within 
so usi ng a bubble leve l .  The HH 
probes are deployed 5 to 6 meters 
from the electronics package and a 
1ninimum of 12 meters from the RTG. . 

·"·I_ .... �. '. The HFE probe holes are dri � l ed with 
�'" 

the ALSO wi thin 1 5° of vert1cal and 
should be located 60 meters from 
fresh craters and at least 5 d i a ­
meters away from boul ders greater 
than 2/3 meter across at the sur­
face. 

8 .  LASER RAIIG!NG RETRO-REFLECTOR ( LRRR) 
The Apo l l o  1 5  LRRR i s  an array o f  
300 quartz crystals a rranged to re­
flect l a sar beams aimed from earth. 
The LRRR \'li 1 1  be deployed by the 
astronaut at a di stance greater 
than 8 meters due \lest of CIS, 

y.�-- l eveled \'li thin 5° us i ng a bubble 
· > level and a l igned 1·1 i�hin  +3° u s i ng 

_ "'- : ��:ethe sun compass provl �ed:lhf! �:,.. ��":"-'.;,. � � quartz crys tal . array 1!; 1 ncl 1 ned 
� :.. �--...- ' to a preset angle of 26.8° with t{_ V the hori zonta 1 . 

F IGURE 3 . 4- 1  APOLLO LUNAR SURFACE EXPERI �ENTS DATA 



3 . 5 GEOLOGY EQU I PMENT AND DATA 

The i l l us tration i n  Fi gure 3 . 5 - 1  summari zes the l unar 
surface geol ogy equi pment and traverse support equi p­
ment as s towed on the LRV and PLSS tool carrier i n  
s upport of the a stronauts fi el d geol ogy acti v iti es .  
Those i tems marked ( * )  are norma l ly stowed on the LMP ' s  
PLSS tool harness al though they can a l so be s towed i n  
the areas i ndi cated . 

F i gures 3 . 5- 2 ,  3 . 5- 3 ,  and 3 . 5-4 prov i de a p i ctor ia l  
sequence for Lunar Surface Geol ogy Equ i pment and 
Samp l e  Management for EVA ' s  1 ,  2 & 3. These dia­
grams provi de a means for track i ng the movement of 
the vari ous i ter'lS of equi pment uti l i zed on the l unar 
surface , i ncl udi ng equi pment transfers from and to 
the Ascent Stage.  
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CTY -COLOR 
TELEVISION CAMERA 
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Vehicle Areas Aft of Seets 

Arees Under left Stet 
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Console Area Right S1de 
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••only carried on LRV from LM to ALSEP s i te 
FIGURE 3 . 5- 1  LUNAR FIELD GEOLOGY EQUIPMENT AND LRV STOWAGE 
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Spec i a l  E n v i ronmental Samp l e  Conta i ner 

Core tubes ( e x .  Upper tube -#03 , Lower tube - # 1 0 )  

- Core tube cap assy (w/3 cap s )  

Core tube tool a s sy 

Set of 6 core s tems 

Core stem cap a s sy 

Lunar s u rface rake 

Pene trome ter 

Penetrome ter ( D a ta recor d i n g  s ec t i on o n l y )  

L a rge Samp l e s  

Sma 1 1  Samp 1 e s  

Apo l l o  L u n a r  Surface Dri l l  

D u s t  brush 

C rew cuff check l i s t 

Lunar s u r f a c e  maps ( EVA spec i f i ed )  

LRV mapho l der 

LRV check l i s t  

Buddy Second a ry l i fe Support System 

ORG . 
CONT 

SAMP 

clF==�::· 
(Et:=:===?f 

- Gnomon 

- Org a n i c  Control Samp l e  

Hammer 

Extens i on Hand l e  

� - Exten s i on Hand l e / Scoop Assy 

20-Documented Samp l e  Bag D i s penser 

LMP 7Dmm camera �1/mag 

CDR 7 0mm camera w/mag 

500mm Lens Camera w/mag 

7Dmm Maga z i ne "/HBI< f i l m  

70mm Maga z i ne "/IIC EX  f i l m  

1 6nln Haga z i ne 1v/CEX  f i  1 m  
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F I GURE 3. 5-2a E V A - 1 

( M E S A  

TO LRV.,. EVA-1 

USED -
EVA-1 

_ _  , I HGA SRC f2 --

P R E - G E O L O G Y  T R A V E R S E  

A N D  E T B  T R A N S F E R S  T O  L R V )  

I E SA }-M 

PALLE T 2 

r - -�T O A/S ON EVA-� 
I I : T O  LRV. EVA-1 

: �  I c:&M 
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l 
ECS 
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I SRC f1 �--� I 
I 

T O  
MESA 

-TABLE 
-ro 

LRV TO LRV 

EVA-1 -

i 
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USED ­
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] 

ET 

�� 
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I 
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• 
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__ _j 

I ULSi]---------., 

��� 
I I I I I I I I I : I I 
I I I 
1 I I 

I 
I 
I 
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R ETURN 
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I ' I 
���:---+--------*-·-L, �-----�--------------_J t ' t • 
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F IGURE 3. 5-Zb � V A · l  F' R E - G EO LO G Y  T R A V E R S E  

( M E S A  T A B L E  LO A D I N G A N D  T R A N S F E R  TO L R V )  

FROM 

MESA 

--1 MESA T.�BLE 

- --

/ SRC # t ' [f ' ,. __ - �  ..... " -� 1001 1002 

) :  �®® - -< 
A A ®®"'® -� : • • ,!.. 

�- - - - -, - - - -

Ia] ®' Q) I 
·.. - : A + 

' I I I j ' 

TO - - � LRV 
HTC 

• 
T O  

I TO L - - - - - � LRV 
HTC 
(SCB f2) 
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F I GURE 3. 5-2c EVA-1  PRE-GEOLOGY TRAVER SE 
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MESA .-.,. __ _ 
Tfi8L� 

SCB 1 
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r- -L !._M!� ..__! 
I . $ • .  • I  

:: 
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* IF ANY UNUSED 
F I GURE 3. 5-2e EVA- I A R R I VAL BAC K AT LM - POST A LS E P  



F I GURE 3. 5-Zf EVA-1 LRV TRANSFERS TO MESA AND LM 

TO L .. 
Yt& L£C - -
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FROM 
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F IGURE 3. 5-2g EVA-1 ON lMP I NG RESS 
( E l' B  T R A N S F E R  T O  l M l  

TO 
LM - - ·­
VIA LEC 

- - - _ _  FROM 
MESA 

���fJj -- ­
l=l�tiFll- --
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I I 
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SEAT BAG 
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F I GURE 3. 5-Zh EVA- 1 ON LMP I NG RE S S  



F I GURE 3. 5-3a E V A - Z  P R E - G E O L O G Y  T R JW E R S E  
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F IGURE 3. 5-3b E V A - 2  P R E - G E O L O G Y  T R A V E R S E  
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F I GURE 3. 5-3c EVA-2 PRE-GEOLOGY TRAVERSE 
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F I GURE 3. 5-3e E V A - 2  O N  A R R I V A L  B A C K  A T  
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F IG URE 3. 5-3f E V A - 2  · o N  l M P  I N G R E S S  
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F I GURE 3. 5-4a E V A - 3  P R E - G E O L O G Y  T R A V E R S E  

( M E S A  A N D  E T B  T R A N S F E R S  T O  L R V )  

SAMPLE TO 
RETURN f- -- - -· - - -- -t.RV 
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F IGURE 3. 5-4d E V A - 3  

( L R V 

O N  A R R I V A L  

T R A N S F E R  T O  

S A C K  

M E S A  

A T  L M  

A N D  L M )  

TO L M  
B Y  C O R  - - - - - -{- ��r � - - - -- ��� 

U HTC 
SCB 7 9 

-

---

TO LM _ _ _  - - -[ rsr�--
BY L M P  �-� 

S C B  8 

BAG [
�

��
URN 

TO L M  rc5"h 
VIA LEC - - - --- ��� -

TO L M  _ _ _ 

VI A LEC 

ETB 

;illJ ��] tr- - - - - - -

rl"'�w I I  H1&0w r. ��� - - - - - -
U 7o 1 10 I MA.P.i ��� @r � HCV< 1 £��3 - -

1 "i 
I I I 

--�--- I 

2 1 4  

FROM Ff!OM 
CDR LHV 
LRV 
SEAT 

FROM 

LRV 
HTC 

FROM 
PA L L E T  

FROM 
LRV 

FROM - - - see 7 
_ _ _  FROM 

LRV 



21 5 

Cl 
,..-'i-1 � � ]  ' 1-

Vl 
Vl 
....... 0:: <.:> z 

a.. 
::E 
.....J 

z 0 
"" ' <t: > ....... 

"' ..,. ' 
"' 
"" 
....... 
0:: ::::> <.:> 
u... 



3 . 6  EVA TRAVERSES 

3 . 6 .  1 Trave rse As s umpt i ons and Ground Rul es 

The ass umpti ons used i n  p l ann i ng the Apol l o  1 5  LRV traverses at 

the Hadl ey-Apenn i ne "! unar l andi ng s i te are s unmari zed i n  th i s  sectf on . 

EVA Peri ods 

Three EVA peri ods of 7 ,  7 ,  and 6 hours durati on res pecti vely are 

p l anned for the Apol l o  1 5  mi s s i on .  These EVA peri ods res u l t from 

cons i derati on of cre�t w::Jrk/rest  cyc l es and the capabi l i ty of the - 7  

portab le  l i fe s upport sys tem ( PLSS ) .  The fi rs t EVA i s  s chedu led to 

begi n approxi mate ly 1 5  hours after l un ar l andi n g .  The s econd and thi rd 

EVA peri ods are s chedu led  to begi n approxi mately 37 and 57  l /2 hours 

after touchdown , res pecti ve l y .  

Crew Me tabol i c  Rates 

Effecti ve metabol i c  rates for the crewme n duri ng th ree bas i c  

types of l unar s urface acti vi ti es are es ti mated for determi ni ng the 

rate at wh i ch the PLSS cons umab l es are used duri ng the EVA ' s .  These 

metabol i c  rates are esti mated to be as fol l ows : 

Acti v i t_y 

LRV R i d i n g  

Normal Work i ng 

Conti ngency Wal ki ng 
@ 3 . 3 km/hour 

-7 PLSS Cons umab l es 

Metabol i c  Rate {Qmet)  

600 BTU/hour 

950 BTU/hour 

1 440 BTU/hour ( 1 200 BTU/hr + 
20% uncertai nty )  

The consumab l es performance of the - 7  PLSS i s  based on the expected 

q uanti ty of each cons umab l e  charged/l oade d ,  wi th the appropri ate unus a b l e  

q uanti ty s ub tracted.  The us ab le  q uanti ty o f  each consumabl e  h a s  a l s o  

a l l owed a 30-mi nute t•eserve to rema i n  i n  the PLSS a t  the end of each EVA. 

Ass u�red -7 P LSS  c ons umab l e q u anti ti es are as fol l ows : 
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Battery 

The - 7  PLSS battery capabi l i ty i s  i ndependent of the crewman 

me tabol i c  rate , and i s  esti mated to be : 

Battery rati ng  
Pre- EVA checkout u s age 
Remai ni n g  capabi l i ty 

:� 3 . 1 amp-hours 
·- 1 .  l amp-hours 
:�2 .  0 amp-hours 

P LSS e l e ctri ca l  l oad duri n g  EVA i s  2 . 6  ampe res , wi th an addi ti onal 

0 . 243  ampe re te l emetry uncertai n ty .  Hen ce , the battery provi des 

approxi mate ly 7 hours of EVA capabi l i ty wi th the 30-mi nute res erve . 

Oxygen 

The pri mary oxy gen sys tem of the - 7  P LSS provi des the fol l ow i n g  

usab l e  quan ti ty of oxygen for use duri ng  an EVA.  

Charge we i gh t @ 1 420 ps i a  
Pena l ti es & res i dua l s  :....:....::c:::.:::._:_::__ ___ _ 

Usab l e  02 
30 mi n utes 02 reserve 
Ava i l ab l e  02 for EVA 

1 . 804 l bs 
- 0 . 354 l bs 

1 .  450 l bs 
- 0 . 1 0 2  l bs 

1 .  348 l bs 

The avai l ab l e  o2 i s  cons umed at  the rate o f ;  
. 4 . 
w0 = 1 . 6 5  x 1 0- (Qme t )  + w1 k , 1 bs/hr  

2 

Oxygen l e ak rates from the EMU (W 1 k ) h ave been a s s umed cons tant throughout 

each EVA as  fo l l ows : 

Feedwater  

EVA 

2 

3 

w l k ' l bs /h r  

0 . 0 1  

0 . 02 

0 . 0 3 

The - 7  PLSS feedwa te r cool i ng capabi l i ty i s  based on use of both 

the mai n tank and auxi l i ary tank q uanti ti es . 
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Total Loadi n g  
Losses  
Us ab l e  feedwater 

1 1 . 90 l b s  
- l . 04 l bs 
1 0 . 86 l bs 

The 30-mi nute feedwater res erve i s  provi ded by the quanti ty 

rema i n i n g  i n  the s l a ve to thE! s ub l i mator after the rese rvoi r ( tank ) 

has  been dep l eted (warni n g  tone acti vated ) .  The 1 0 . 86 pounds of 

feedwate r ,  at 1 038 BTU per pound heat of vapori zati on , p rovi des 

1 1 , 272 BTU cool i n g capaci ty . 

The PLSS coo l i ng capa c i ty i s  used at the rate ; 
. . . 
Qt = 1 . 245 Qmet + "1 49 BTU/hr + Qh l ' BTU/hr 

. 
The EMU heat l eak  ( Qh l ) for the Apol l o  1 5  mi s s i on i s  es ti mated to be : 

EVA 

2 

3 

Qh l  ( BTU/h r )  

-40 

+230 

+250 

These heat l eaks are es ti ma ted us i ng the a verage s un e l evati on an g l e  

duri ng  each EVA peri od and the terrai n effects . Dus t effects on the 

therma l performance are i nc l uded for the s econd and thi rd EVA ' s . 

Li th i um Hydroxi de 

The -7 P LSS 1 it hi urn hydroxi de cons umpti on rate , a 1 though a functi on 

of the crewman ' s  me t abol i c  rate , has  been found to be fa r i n  exces s of 

that requi red for the pl anned 7 hour  EVA ' s and i s  the refore not a con­

strai nt i n  the traverse pl anni n g .  

LRV Speeds /Traverse Di s tance� 

It has  been a s s umed that the LRV can mai ntai n 8 k i l ometers pe r 

hour average s peed over the Had l ey-Apenni ne terrai n  for the nomi nal 

travers e .  For emergency return to  the LM,  the requi rement at the mos t  

di s tant s tati on i s  8 . 4  km/hr  .. 
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The di s tance trave l ed i s  a s s umed to be the measured di stance from 

the traverse rou te on the Hadl ey-Apenn i ne area map ,  mul ti pl i ed by a 

1 . 1 factor to account fo r s l opes and wande r .  

Traverse Constrai nts 

The �aximum radi us  of  operation  from the LM wi th  the L RV s ha l l not 

exceed the r ide- back  range of the BSLSS , or  the wal k-back  capabi l i ty of 

the crew wi th a properl y functi oni ng PLSS . 

BSLSS Time L i mi t  

Travel t ime on the BSLSS i s  0 . 95  hou r ,  resu l ti n g  from t!1e 1 . 25 hours 

ors durat ion ( 3 . 8  #/hr fl o�l rate ) ' l es s  the 5 mi nutes  requi red for 

connecti ng  the transport water buddy hose , and the 1 3  mi nutes requ i red 

for U1 i ng ress . 

�Ja l  k-Bac k L i�i t 

Fai l ure of the LRV duri ng a traverse requ i res that the c rew have 

the capab i l i ty to wal k back to the LM and i ng res s . Th i s  wal k- ba c k  

capabi l i ty l i mi t i s  defi ned by the PLSS consumab.l e s  rema i ni ng a t  the 

ti me of LRV fai l u re ,  and the wal k- back s peed ( assumed to be 3 . 3  km/ hr ) . 

The traverse i s  des i gned so as  to reta i n  thi s wal k-back capabi l i ty 

throughout .  The addi tional  t ime avai l ab l e  i n  exces s o f  the wa l k- back  

requ i rement  var ies  duri ng  the traverse ; no  speci fi c t ime requ i rE!ments 

have been a l l ocated for pac k i ng sampl es  and equ i pment to be carri ed back 

or  for cl ose-out at the LM . 

3 . 6 . 2  Traverse Maps and Stat i on Tasks  

The Apol l o  1 5  Hadl ey Apenn i ne Landi ng  a rea is  shown in  F i g -
u re 3 . 6 - 1  and the LRV t raverses from the Ll� l andi ng  s i te are di s pl ayed 
i n  Fi gure 3 . 6 - 2 .  Fi g ure 3 . 6-3  s hows the Hadl ey Apenni ne l andi ng area 
w i th the promi nent features named for des cri pti ve purposes . Fi g ure 3 . 6-4 
i s  a profi l e  v i ew of the pri mary Apol l o  1 5  l andi ng s i te as i t  shoul d ap­
pea r  to the crewma n as  he  s tands in the doc k i n g  tunnel duri ng the SEVA . 
Tabl es 3 . 6 - 1 , 3 . 6 -2  and 3 . 6-3  conta i n  the s ta t i on tasks  and t raverse t imes 
for  E VA 1 ,  2 ,  and  3 res pecti ve l y  wh i l e  Tab l e  3 . 6-4  i s  a s ummary t imetab l e  
for the geol ogy s tati ons and t raverses between s tati ons . 
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Fi gure 3 . 6- 1  Had l ey Apennine Landing Area 

F igure 3 . 6- 1  
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N 
N 
\0 

MAIN SEQUENCE 

CRATERS 

ADDITIONAL MATERIALS 

HADLEY-APENNINE LANDING SITE 
APOLLO 1 5 - 1,12,500 AND 1'25,000 

GEOLOGIC MAP EXPLANATION 

AGE GEOLOGIC SYMBOLS (WHITE) 

GEOLOGIC CONTACT; DASHED WHERE INDEFINITE 
DOTTED WHERE BURIED OR HIDDEN 

SECONDARY CRATER MATERIALS 
NORTH CLUSTER 

' 
z 
o:: z W <t  
Q. u  o ­u 

0 
· )  \_. 

CRATER RIM CREST 

NORTH RAY 

TALUS (HADLEY RILLE) 

MARE MATERIALS 
THE PLAINS 

CRATER RIM 
MATERIALS 

ST. GEORGE RIM 

UPLAND UNITS 

FRONT (breccia) 

U.S.G.S., Center of Astrogeology 

' Z  
(/) <t  � -<t z  
o:: w 
W I  1-

z 
<t ir CD 
� 

I w 
0:: Q_ 

PARTI ALLY MANTLED OR FLOODED CRATER RIM 
CREST 

SCARP; GEOLOGIC CONTACT WHEN SOLID; DASHED 
--L- ....L - .Y. .  WHERE INFERRED; DOTTED WHERE HIDDEN; 

X 

LM S/T£ @ 
8 o  
0 0  
a •  

o• 

BARBS POINT DOWNSLOPE 

TOP OF SHARP SCARP 

EDGE OF RILLE OR RILLE -LIKE DEPRESSION 

LINEAMENTS 

CHAIN CRATERS 

ELONGATED OR lRREGULAR CRATERS 

BLOCKS 

TRAVERSE SYMBOLS (BLACK) 

NOMINAL LRV TRAVERSE 

CONTINGENCY WALKING TRAVERSE 

NOMINAL LM SITE 

SPECIFIED LRV STATION POINTS 
SPECIFIED WALKING STATION POINTS 
SUGGESTED LRV STATION POINTS IN AREA STOP 

SUGGESTED WALKING STATION POINTS IN AREA 
STOP 

SUPPLEMENTAL SAMPLE STOP 
LRV CHECK POINT 

1 , 25,000 TOPOGRAPHIC MAPS ONLY; COMPASS 
ROSE ON LRV STATION POINTS ORIENTED TO 

NORTH 

AZIMUTH (026°) AND DISTANCE ( 1 .8 �m) BETWEEN 
026 ° 

.__...;:.I.B;; -- z STATIONS; TWO AZIMUTHS GIVEN ON CURVING 

TRAVERSE SEGMENTS; UNCORRECTED DISTANCES 

BEARING (124°) AND RANGE (1.6 �m) SHOJ!TEST 

I • DISTANCE BACK TO LM FROM STATION POINTS 

Figure 3 . 6- 5 1 : 2 5 , 000 & 1 : 1 2 , 500 Geo l og i c  Map Expl anation  



F i gure 3 . 6-6a  EVA- 1 1 : 25 , 000 
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Contour Map 

HADLEY RILLE EVA-I 
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Tabl e  3 . 6- 1  

EVA I - LRV EXPLORATION TRAVERSE 

ELAPSED 
STATION/ TIME AT SEGMENT 
ACTIV ITY START T IME GEOLOG ICAL FEATURES OBSERVAT IONS AND ACT IV IT I ES 

LM 1 : 25 SMOOTH MARE SEE LUNAR SURFACE PROCEDURES 
DOCUMENT 

TRAVEL 1 : 25 0 : 17 ACROSS TYP ICAL SMOOTH MARE F ILL OBSERVE AND DESCRIBE  TRAVERSE OVER 
TOWARD RIM OF HADLEY RILLE SMOOTH MARE FILL MATERIAL 

DESCRI BE SURFACE FEATURES AND BLOCK 
D I STRIBUTION 

NOTE ANY D i FFERENCES BETWEEN 
MARE AND RILLE RIM  MATERIAL 

N 
w 
w 

CHECK POINT 1 :42 0 :02  NEAR CANYON CRATER 

TRAVEL 1 : 44 0 :0 7  AROUND ELBOW CRATER OBSERVE LOW SCARP AROUND ELBOW 
CRATER 

OBSERVE ANY D IFFERENCES BETWEEN 
RILLE RIM MATERIAL AND MARE 
MATERIAL 

OBSERVE D I STRIBUTION OF EJECTA 
AROUND ELBOW CRATER 

1 1 : 5 1 0 : 15 NEAR SOUTHERN PART OF ELBOW RADIAL SAMPLI NG OF ELBOW CRATER 
CRATER EJECTA BLANKET PAN 

TRAVEL 2 :06 0 : 08 TO APENN INE FRONT SLOPE NORTH LOOK FOR CHANGES I N  L ITHOLOGY OR 
OF ST .  GEORGE CRATER GROUND TEXTURE AS I NDICATIONS OF 

BASE OF FRONT 
C0�1PARE MARE AND R ILLE RIM MATERIAL 

TO APENN I NE FRONT 
OBSERVE CHARACTER AND DI STRI BUTION 

OF ST . GEORGE EJECTA BLANKET 



N 
w 
.,. 

STATI ON/ 
ACTI V ITY 

2 

TRAVEL 

3 

ELAPSED 
T IME AT SEGMENT 

START TIME 

2 : 14 0 : 45 

2 : 59 0 : 09 

3 : 08 0 : 14 

EVA I - LRV EXPLORATI ON TRAVERSE ( CONT ) 

GEOLOGI CAL FEATURES 

NEAR BASE OF APENN INE FRONT 
NORTH OF ST . GEORGE CRATER 

ACROSS BASE OF APENN INE  FRONT 
TO EDGE OF POSS IBLE  DEBRIS 
FLOW 

AT BASE OF APENN INE  FRONT 
ADJACENT TO POSS I BLE DEBRI S  
FLOW 

OBSERVATI ONS AND ACT IV IT I ES 

RADIAL SAMPLE OF  ST . GEORGE CRATER 
AS SLOPE PERMITS 

COMPREHENSIVE  SAMPLE AREA AT 
APENN INE  FRONT 

DOUBLE CORE TUBE 
500-mm LENS CAMERA PHOTOGRAPHY - BLOCKS 

ON ST .  GEORGE R IM  AND HADLEY RILLE 
STEREO PAN FROM H I GH POINT - 100 m 

BASE ALONG FRONT 
F ILL  SESC AT APENN I NE FRONT 
PENETR0�1ETER 

OBSERVE APENN INE  MATERIAL AND 
RELATI ON TO MARE SURFACE 

EXAMINE FLOW AND COMPARE TO MARE AND 
FRONT 

DOCUMENTED SAMPLES OF APENN I NE 
FRONT AND ' FLOW ' MATERIAL 

OBSERVE AND DESCRI BE VERT I CAL AND 
LATERAL CHANGES I N  APENNINE  
FRONT ; COMPARE TO  PREVI OUS STOP 

PAN 
OBSERVE CHARACTER I ST I CS OF EVA I I  

ROUTE 



EVA I - LRV EXPLORATION TRAVERSE { CONT ) 

ELAPSED 
STATION/ TIME AT SEGMENT GEOLOGI CAL FEATURES OBSERVATIONS AND ACT IV IT I ES ACTIV ITY START TIME 

TRAVEL 3 : 22 0 : 28 FROM B!l.SE OF 1\PENN ! N E  FRONT OBSERVE CHARACTERI ST I CS AND EXTENT 
ACROSS MARE TO LM OF POSS IBLE DEBRI S  FLOW 

OBSERVE AREA TO BE TRAVERSED ON 
EVA I I  

COMPARE MARE MATERIAL TO APENN INE  
FRONT AND R ILLE RIM  

OBSERVE POSSI BLE RAY MATERIAL 

"' LM 3 : 50 3 : 10 SMOOTH MARE ALSEP DEPLOYMENT 
w 

EVA CLOSEOUT 0"1 



( 

) 
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ELAPSED 
STAT ION/ TIME AT SEGMENT 
ACT IV ITY START TIME 

LM 0 : 49 

TRAVEL 0 : 49 0 : 1 1 

N 
w CHECK POINT 1 :00 0 :02 <D 

TRAVEL 1 :02 0 : 15 

4 1 : 17 0 : 20 

Tab l e  3 . 6- 2  

EVA I I  - LRV EXPLORAT ION TRAVERSE 

GEOLOGI CAL FEATURES OBSERVATIONS AND ACT IV IT I ES 

SMOOTH r�ARE EGRESS LM , PREPARE FOR TRAVERSE 

SOUTH ALONG SMOOTH MARE TOWARD OBSERVE SMOOTH MARE CHARACTERIST I CS 
SECONDARY CRATER CLUSTER OBSERVE S ECONDARY CRATER CLUSTER 

CHARACTERIST ICS 
PHOTOGRAPHY AS APPROPRIATE 

SOUTH ALONG SMOOTH MARE ON SAME AS ABOVE 
WEST S I DE OF SECONDARY CRATER 
CLUSTER TO STAT ION 4 

SECONDARY CRATER CLUSTER : SOUTH SOIL/RAKE SAMPLE 
OF DUNE CRATER DOCUMENTED SAMPL I NG 

PAN 
500-mm LENS CAMERA PHOTOGRAPHY OF 

APENN INE  FRONT 
EXPLORATORY TRENCH 
POSS I BLE CORE TUBE THROUGH SECOND­

ARY EJ ECTA 
OBSERVE CRATER I NTERIOR AND EJ ECTA 
SAMPLE TYP ICAL AND EXOT IC ROCK 

TYPES 
COMPARE SECONDARY CRATER MATERIAL 

TO OTHER TERRA I N  GEOLOGIC  UNITS 



EVA I I  - LRV EXPLORAT ION TRAVERSE ( CONT ) 

ELAPSED 
STATI ON/ TIME AT SEGMENT GEOLOG ICAL FEATURES OBSERVATIONS AND ACT I VIT I ES ACT IV ITY START TIME 

TRAVEL 1 : 37 0 : 10 SOUTH ALONG SMOOTH MARE SW OF OBSERVE SMOOTH MARE CHARACTERISTICS 
SECONDARY CRATER CLUSTER TO OBSERVE SECONDARY CRATER CLUSTER 
BASE OF APENN INE  FRONT CHARACTERISTICS AND CRATER FORMS 

PHOTOGRAPHY AS APPROPRIATE 

CHECK POINT l : 47  0 :04 

N TRAVEL 1 : 51 0 : 10 EAST ALONG APENN I NE FRONT TRAVFRSE ALONG APENN INE  FRONT ; 
""" DETERM INE  POSIT ION OF BASE OF 0 

FRONT AND S EARCH FOR OPTIMUM 
SAMPL I NG AREAS FOR STOPS ON 
RETURN L EG OF TRAVERSE 

PHOTOGRAPHY AS APPROPRIATE 
OBSERVE POSS IBLE DEBRIS FLOWS , 

DOWNSLOPE MOVEr�ENT , AND LOOK 
FOR SOURCE 

CHECK POINT 2 : 0 1  0 : 04 

TRAVEL 2 : 05 0 : 05 EAST ALONG APENN I NE FRONT SAME AS ABOVE 

CHECK POINT 2 : 10 0 : 04 

TRAVEL 2 : 14 0 : 12 ALONG APENN INE  FRONT TO AREA SAME AS ABOVE 
STOP 5 



EVA I I  - LRV EXPLORAT ION TRAVERSE (CONT ) 

EL.l\PSED 
STATION/ T IME AT SEGMENT GEOLOG I CAL FEATURES OBSERVATIONS AND ACT I V IT I ES ACTIV ITY START T IME 

AREA STOP 5 2 : 26 0 : 53 AT BASE  OF APENN INE FRONT NEAR DOCUMENTED SAMPLES FROM UPSLOPE 
RIM OF FRONT CRATER S I DE OF FRONT CRATER IN APENNI NE 

FRONT 
DOCUMENTED SAMPLES FROM NORTHERN 

RIM OF FRONT CRATER ; PARTI CULARLY 
AT SHARP 80-m CRATER ON R IM  

N STEREO PAN ; 100-m SEPARATION ALONG 
� APENNINE FRONT _. 

EXPLORATORY TRENCH UPSLOPE OF 
FRONT CRATER 

500-mm LENS CAMERA PHOTOGRAPHY OF 
TARGETS OF OPPORTUN ITY 

70-mm CAMERA STEREO PAI RS UPSLOPE 
AT TARGETS OF OPPORTUNITY 

TRAVEL 3 : 19 0 : 14 ALONG BASE OF APENNINE  FRONT OBSERVE LATERAL VARIATIONS I N  
TO V I C I N I TY O F  S T OP 6 MATER IAL AND SURFACE TEXTURES 

SEARCH FOR BLOCKY AREAS ALONG 
APENN INE FRONT WH ICH ARE SU ITABLE 
FOR SAMPL I NG (CRATERS , ETC . ) 

PHOTOGRAPHY AS APPROPRIATE 



EVA I I  - LRV EXPLORAT I ON TRAV ERSE ( CONT ) 

ELAPSED 
STATION/ T IME AT SEGMENT GEOLOGI CAL FEATURES OBSERVATIONS AND ACT IV IT I ES ACTI V ITY START T IME 

6 3 : 33 0 :40 ALONG BASE OF APENN INE  FRONT ON STOPS SHOULD I NCLUDE THE FOLLOWI NG 
SLOPE I N  I NTERCRATER AREAS OR ACT I V I T I ES WH ICH SHOULD BE 
ON CRATER RIMS ; CHOSEN AT MOD I F I ED ACCORD I NG TO THE LOCAL 
CREW ' S D I SCRETION BASED ON GEOLOGY : 
PREV I OUS OBSERVATI ONS 

DESCRIPT ION OF APENN INE  FRONT 
N I N  SN�PL I NG AREA � 
N COMPARI SON OF APENN INE  FRONT 

AND �4ATERIAL TO OTHER 
SURFACE UNITS 

DOCUf�ENTED SAMPLES OF APENN I NE 
FRONT MATER IAL 

PAN 
EXPLORATORY TRENCH 
POSS IBLE  CORE TUBE 
500-mm LENS CAMERA PHOTOGRAPHY 

OF BLOCKS , OUTCROPS , ETC .  
70-mm CAMERA STEREO PAIRS UPSLOPE 

AT TARGETS OF OPPORTUNITY 
TRAVEL 4 : 13 0 : 08 ALONG BASE OF APENN INE  FRONT USE TRAVEL ACT IV ITY ABOVE 

TO STAT ION 7 

7 4 : 2 1  0 :40 SAME AS ABOVE SAME AS STAT ION 6 ACT IV ITY  

AT THE LAST APENN INE  FRONT 
STOP ;  BASED ON PREV I OUS 
OBSERVATI ONS ALONG FRONT , 
CREW USES D ISCRETION TO 
COMPLETE SAMPLING 



EVA I I  - LRV EXPLORATION TRAVERSE ( CONT) 

ELAPSED 
STATION/ T IME AT SEGMENT 
ACTIV ITY START T IME GEOLOG I CAL FEATURES OBSERVATIONS AND ACT IV IT I ES 

TRAVEL 5 : 0 1  0 : 26 FROM BASE OF APENNINE  FRONT ALONG OBSERVE SECONDARY CRATER DEPOS ITS 
SOUTHWESTERN EDGE OF SECONDARY AND RELATION TO OTHER TERRAIN  
CRATER CLUSTER OBSERVE  EASTERN EDGE OF POSSI BLE  

1"\ r"' n M T ,.. r"' l  1"\1 1 r" n r'\ & •  ll l"\ r"" t. I & I T U r"" r""l"\ 1"\ & 1  ..... U�OK I �  r LUW r KU� H���� � � �  r KU� I 
PHOTOGRAPHY AS APPROPRIATE 

N 
8 5 : 27 :45  I N  MARE MATERIAL N EAR ARBEIT  COMPREHENSIVE  SAMPLE AREA """ w 

CRATER DOUBLE CORE TUBE 
DOCUMENTED SAMPL I NG OF LARGE MARE 

CRATER 

POSS I BLE  F I LLET/ROCK SAMPLE 
POSS I BLE LARGE AND SMALL 

EQU ID IMENS IONAL ROCK SAMPLES 
PAN 
TRENCH 

POSS I BLE BURI ED ROCK SAMPLE 
FILL  SESC 
PENETROMETER 

TRAVEL 6 : 12 0 : 08 ACROSS St·100TH MARE COMPARE MARE MATERIAL WITH OTHER 
TERRAIN  

OBSERVE POSS I BLE RAY MATERIAL 

LM 6 : 20 0 : 40 S�100TH MARE EVA CLOSEOUT 
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Tab l e  3 . 6- 3  

EVA I I I  - LRV EXPLORATION TRAVERSE 

ELAPSED 
STAT ION/ TIME AT SEGf�ENT 
ACT IV ITY START TI IvlE GEOLOGICAL FEATURES OBSERVATIONS AND ACT IV IT I ES 

LM 0 :42 SMOOTH MARE EGRESS LM , PREPARE FOR TRAVERSE 

TRAVEL 0 : 42 0 : 0 7  ACROSS SMOOTH MARE BETWEEN LM COMPARE SMOOTH MARE MATERIAL TO 
AND R IM  OF HADLEY R ILLE  R ILLE  RIM MATERIAL 

N SUPPLEMENTARY 0 : 49 0 : 05 SMOOTH MARE BETWEEN LM AND RIM SOIL/ROCK SAMPLE 
.J:> SAMPLE OF HADLEY R I LLE PAN " 

STOP 

TRAVEL 0 : 54 0 : 12 ACROSS SI�OOTH MARE TO RI LLE COMPARE SMOOTH MARE MATERIAL TO 
R IM  TURNING NW AT RILLE  R IM  R I LLE RI�1 MATERIAL 
TO THE TERRACE 

9 1 :06 0 : 50 AT RIM OF HADLEY R I LLE  AT OBSERVE AND DESCRIBE  R I LLE  AND FAR 
SOUTHERN END OF THE TERRACE WALL 

500-mm LENS CAMERA PHOTOGRAPHY 
COMPREHENSIVE  SAMPLE AREA 
S I NGLE ( DOUBLE )  CORE TUBE 
PAN 
DOCUMENTED SAMPLING OF CRATER AT 

EDGE OF R ILLE 
POSS IBLE PAN ON EDGE OF CRATER 
PENETROMETER 

TRAVEL 1 : 56 0 : 03 ALONG RILLE RIM AT THE CONT I NUED DESCRIPT ION OF R I LLE AND 
TERRACE RIM MATERIAL 

PHOTOGRAPHY AS APPROPRIATE 



EVA I I I  - LRV EXPLORATI ON TRAVERSE (CONT ) 

ELAPSED 
STAT ION/ T IME AT SEGMENT 
ACTI V ITY START T IME GEOLOGI CAL FEATURES OBSERVATI ONS AND ACT I V I T I ES 

10 1 : 59 0 : 10 ALONG R I LLE  R IM  AT THE TERRACE 500-mm LENS CAMERA PANORAMIC  
PHOTOGRAPHY - PROV I DES STEREO 
BASE FOR STil.TION 9 ;  SAf�E TARGETS 
SHOULD BE PHOTOGRAPHED 

DOCUMENTED SAf�PLE FROM CRATER ON 
R I LLE R IM  

PAN 

N TRAVEL 2 :09 0 : 06 ALONG RILLE R IM  TO NORTH END OF CONT I NUED DESCR I PTION  OF R I LL E  AND """' 
THE TERRACE R ILLE R IM  MATERIAL co 

PHOTOGRAPHY AS APPROPR IATE 

1 1  2 : 15 0 : 19 AT R IM  OF HADLEY R ILLE  AT NW OBSERVE AND DESCRI B E  R I LLE AND 
END OF THE TERRACE FAR R I LLE WALL ; COi�PARE TO 

PRFV T O!JS ORS FRVATTONS 
500-mm LENS CAMERA PHOTOGRAPHY 
DOCUMENTED SAMPLES OF RILLE  R IM  AND 

CRATER AT EDGE OF RILLE  
PAN 
COMPARE RILLE  R IM  MATERIAL TO OTHER 

TERRAIN  

TRAVEL 2 : 34 0 : 07 LEAVE R I LLE RIM AND TRAVERSE OBSERVE CHANGES I N  MATERIAL BETWEEN 
ACROSS MARF TOWARD NORTH RI LLE RIM , MARE , AND NORTH 
COMPLEX COMPLEX 



EVA I I I  - LRV EXPLORAT ION TRAVERS E  ( CONT ) 

ELAPS ED 
STAT I ON/ T I ME AT SEGt�ENT 
ACT I V ITY START T l i'IE GEOLOG I CAL FEATURES OBSERVAT IONS AND ACT I V I T I ES 

SUPPL EMENTI\.RV 2 : 4 1  0 · 0 5  B ETWE EN R i l l E  R J I1 A N O  NORTH SO l i / ROCK SAMPLE 

SA�1PLE COMPLE X PAN 

STOP 

TRAVEL 2 : 46 0 : 12 BETWEEN SUPPL EMENTARY SAMPLE OBSERVE CHANGES IN MATERIAL BETWEEN 
STOP AND CHA I N  CRATER I N  THE R I L L E  R I M ,  MAR E ,  AND NORTH 
NORTH C0�1PLEX COMPLEX 

N 
OBSERVE CHARACTERI S T I CS OF C RATER � 

\0 
CHA I N  ORIGI NAT I NG I N  C HA I N  
CRATER 

OBSERVE POSS I BLE SECONDARY CRATERS 

12 2 : 58 0 : 23 SOUTHEASTERN RIM OF CHA I N  DOCUMENTED SAt4PLE O F  C RATER EJ ECTA 
CRATER I N  NORTH COMPLEX AT DOCUMENTED SAr4PLE OF NORTH COMPLEX 
JUNCT I ON O F  ELONGATE MATERIAL 
DEPRESS ION PAN 

POSS I BL E  CORE TUBE 
DESCR I B E  WALL OF CRATER AND RELA-

T I ON TO ELONGATE DEPRESS I ON 
ATTEMPT TO DETERM I N E  I F  CRATER I S  

ENDOGENETIC O R  I MPACT 

TRAVEL 3 : 2 1  0 : 08 I N  NORTII COMP L E X  BETWEE N  OBSERVE I NTERCRATER AREA I N  NORTH 
CHA I N  AND PLlJTON CRATERS COMPLEX AND COMPARE EJECTA 

BETWEEN CRATERS 
CONT I NU E  TO COMPARE NORTH COMPLEX 

TO OTHE R  TERRA I N  TYPES 



EVA I I I  - LRV EXPLORAT ION TRAVERSE  ( CONT) 

ELAPSED 
STAT ION/ TIME AT SEGMENT 
ACT I V I TY START T IME GEOLOG I CAL FEATURES OBSERVATIONS AND ACT I V I T I ES 

AREA 3 : 29 0 : 5 3  MULT I PLE OBJECT IVE  STOP AT END THE FOLLOW I NG L I ST OUTL I NES SOME OF 
STOP OF NORTH COMPLEX SCARP THE �lORE IMPORTANT AREAS OF 
13  BETWEEN CHAIN AND PLUTON I NTEREST IN THE NORTH COMPLEX 

CRATERS AREA : 

I CARUS CRATER ON WESTERN 

N 
RIM  OF PLUTON CRATER 

(JI PLUTON CRATER 0 EAGLECREST CRATER 
SCARPS 

BASED ON THE CHARACTERISTICS AND 
ACCESSIB IL ITY OF EACH OF THESE 
POI NTS OF I NTEREST THE FOLLOWING 
TASKS SHOULD BE  CQiviPLETEO AT 
THE D ISCRETI ON OF THE CREW: 

DOCUMENTED SAMPL I NG 
PAN OR STEREO PAN 
POSSI BLE CORE TUBE 
EXPLORATORY TRENCH 
SO I L  SAMPLE 
500-mm L ENS CM1ERA TARGETS 

OF OPPORTUN ITY 
PENETROMETER 

TRAVEL 4 : 2 2  0 : 19 FROM NORTH COMPLEX I NTO MARE  OBSERVE AND DESCRIBE  D i FFERENCES 
REGI ON WITH POSS IBLE  I N  MATERIAL AND SURFACE TEXTURES 
SECONDARI ES FROM RAY BETWEEN NORTH COMPLEX AND MARE 

NOTE AMOUNT OF SECONDARY CRATERING 
PHOTOGRAPHY AS APPROPRIATE 



EVA I I I  - LRV EXPLORATION TRAVERSE ( CONT) 

ELAPSED 
STATION/ TI I1E AT SEGMENT 
ACTI V I TY <:TnDT T T MI' GEOLOGICAL FEATURES OBSERVATIONS AND ACT I V I T I ES -.1 1 1 \ 1 \ 1  I ,1. I l l.-

14 4 : 4 1  0 : 20 RING  CRATER SOUTH OF NORTH COMPARE BLOCKS AND MARE MATERIAL 
COMPLEX IN MARE WITH NORTH COMPLEX 

DOCUMENTED SAMPLE OF MARE MATERIAL 
N POSSI BLE F I LLET/ROCK SAMPLE (J1 
� POSS IBLE LARGE AND St1ALL 

EQU I D IMENS IONAL ROCK SAMPLES 
POSS IBLE RADIAL SAMPL ING OF 

FRESH 5- 10 m CRATER 

PAN 
EXPLORATORY TRENCH IN RAY MATERIAL 

TRAVEL 5 : 0 1  0 : 14 MARE IN REG ION BETWEEN NORTH DESCRIBE DIFFERENCES BETWEEN TH IS  
COMPLEX AND U.f AREA AND OTHER MARE AREAS 

NOTE D I STRIBUTION OF POSS IBLE  
SECONDAR IES 

LM 5 : 15 0 : 45 SMOOTH MARE FILL EVA CLOSEOUT 
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Station 
No. 

LM 
C . P .  
1 
2 
3 
L� 

TOTALS 

LM 
C . P .  
4 
C . P .  
C . P .  
C . P .  
5 
6 
7 
8 
LM 

TOTALS 

LM 
s . s . s .  
9 
1 0  
1 1  
s . s . s .  
1 2  
1 3  
1 4  
LM 

TOTALS 

i��ALS 

Station 
Stop 
Time 
(Mi n )  

85 
2 

1 5  
45 
1 4  

** ! 9C 

351 

**Inclu 

49 
2 

20 
4 
4 
4 

53 
40 
40 
45 
40 

301. 

42 
5 

50 
1 0  
1 9  
05 
23 
53 
20 
45 

272 

1 5 : 24 

Dist. 

�) (�) 

0 0 
2 . 0  2 . 20 
0 . 8  0 . 88  
0 . 9  0.99 
1 . 1 1 . 21 
3.� 3 . 7� 

8. 2 9.02 

es ALS P 

0 0 
1 . 3  1 . 43 
1 . 8  1 . 98 
1 . 2  1 . 32 
1 . 2  1 .32 
0 . 6  0.66 
1 . 4 1 . 54 
1 . 7  1 . 87 
1 .0 1 . 1 0  
3. 1 3 . 41 
1 . 0  1 . 1  

1 4 . 3  1 5 . 73 

0 0 
0.80 0.88 
1 . 40 1 . 54 
0. 35 0.39 
0 . 75 0.83 
0.80 0.88 
1 . 40 1 . 54 
1 . 00 1 . 1 0  
2 . 30 2 . 53 
1 .  70 1 .87 

1 0 . 5  1 1 . 56 

33.0 36 . 31 

Shtinn Ro•rhon Data Ride Accum EVA Btu o2 Dist. Time Time �f�in 
l �f�in (Mi n )  ( KM) (Hr:Min) Btu Lbs 

0 0 0 1 1 ,408 1 . 383 
1 7  2 . 20 1 : 42 9,313 1 . 103 

] •  3 . 08 1 :51 9 , 1 7 1  1 .083 
7 4 . 07 2 : 1 3  8 , 726 1 . 025 
9 5 . 28 3 : 07 7 ,549 0.876 

28 9.02 3:4S 6 .821 0. 78C 

68 

0 0 0 1 1  ,719 1 . 303 
1 1  1 . 43 1 :00 10 ,274 1 . 1 31 
1 5  3 . 41 1 : 1 7  9 ,954 1 . 094 
1 0  4 . 73 1 :47 9,248 1 .012 
1 0  6 . 05 2 :01 8 ,943 0 . 979 

5 6 . 71 2 : 1 0  8 ,737 0 . 956 
1 2  8 . 25 2 : 26 8 ,398 0.920 
1 4  1 0 . 1 2  3 : 33 6 ,681 0 . 729 
08 1 . 22 4 : 21 5 ,431 0. 589 
26 1 4 . 63 5 :27 3,880 0 . 4 1 4  

8 5 . 73 6 : 20 2 , 582 0 . 259 

1 1 9  

0 0 0 1 1  ,719 1 . 303 
7 0 . 88 0:49 1 0 ,468 1 . 1 55 

1 2  2 . 42 1 : 06 1 0 , 1 1 1  1 . 1 1 4  
03 2.81  1 :59 8,721 0. 949 
06 3.64 2 : 1 5  8 , 33B 0.904 

7 4 . 52 2 : 41 7 ,700 0. 828 
1 2  6 . 06 2 : 5B 7 ,344 0.7B7 

8 7 . 1 6  3 : 29 6 ,571 0.696 
1 9  9 . 69 4 :41 4 , 788 0. 485 
1 4  1 .  56 5 : 1 5  4 ,006 0. 394 

88 

4 : 35 

Table 3 . 6-4 
HADLEY-APENNINE 

Station Sl nn Como] te Data Return Canting. :!de-Back 
EVA Btu "2 .  Di stance Max. S e Read 
Time {�a i n  ���in ��)· (����) I ' "  .M1 n-LRV 

(Hr:Min} Btu) Lbs (Km/Hr) 
TRJ ERSE I 

1 :25 9,552 1 . 135 0 0 0 
1 :44 9 ,269 1 .097 2 . 2  2 . 1 3  2 . 54 
2 :06 8 ,844 1 . 040 3 . 1  3 . 00 3 . 58 
2 : 58 7 , 691 0 . 894 4 . 1  3 . 97 4 . 73 
3 : 21 7 ,227 0 . 835 3.75 3 . 63 4 . 33 
& : 5S 2 ,672 c. 22& c 0 c 

6 : 59 

TRAV RSE I I  
0 :49 1 0 ,469 1 . 154 0 0 0 
1 :02 1 0 , 223 1 . 1 25 1 . 45 1 . 40 1 . 67 
1 : 37 9 ,444 1 .032 3.4 3 . 29 3.93 
1 :51 9 , 139 1 . 000 4 . 2  4.07 4 . 85 
2 :05 8 ,834 0 . 967 5 . 5  5 . 3 2  6 . 35 
2 : 1 4  8 ,628 0 . 944 6 . 2  6 . 0  7 . 1 6  
3 : 1 9 6 ,959 0 . 758 7 . 5  7 . 26 8.66 
4 : 1 3  5 , 594 0 . 607 5 . 6  5.42 6 . 47 
5 : 01 4 ,344 0.467 4 . 5  4 . 36 5 . 20 
6 : 1 2  2,732 0 . 277 1 . 1  1 . 07 1 . 27 
7 :00 1 ,562 0. 137 0 0 0 

7 :00 

TRAV RSE I I  I 

0:42 1 0,599 1 . 1 70 0 0 0 
0 : 54 1 0 ,334 1 . 139 .90 .87 1 . 04 
1 :56 8 ,778 0 . 955 2 . 4  2 . 32 2 . 77 
2 :09 8,454 0 . 917 2.8 2.71 3 . 23 
2 : 34 7 ,831 0 . 843 3 . 6  3.48 4 . 1 6  
2 :46 7 , 567 0 . 81 3  3 . 6  3.48 4 . 1 6  
3 : 2 1  6 ,731 0 .  714 4 . 3  4 . 16 4 . 97 
4 : 22 5 , 1 58 0. 528 4 . 4  4 . 30 5 . 1 4  
5 : 01 4 ,281 0.425 1 . 9 1 .84 2 . 1 9  
6 : 00 2 ,806 0. 251 0 0 0 

6 : 00 

1 9 :59 

30 MIN.  RESERVES 
RIDING RATE 8 KM/HR Rev. 
WALKING RATE 3 0 KM/HR 15 June 1971 

Walk-Bac 
I Contino. Wal k-Back Comolete 

Time Btu u2 .  AIIIP Hour 
to LM Margi n Marg1n Marg1n 

Hr :Hi n )  (Hr :Mi n)  (Hr:Min) (Hr:Hin) 

1 HI N AT l V 
BE ORE WALK- ACK 

0 0 0 0 

0 :44 5 :43 4 :55 4 : 22 

1 :02 5 : 00 4 : 1 2  3 :43 

1 :22 3 : 24 2 : 56 2 : 29 

* 0 :56 *3 : 24 * 2 : 55 *2:32 

c c c 0 

0 0 0 0 

0 : 29 5 :41 5 :08 5 : 1 8  

1 :08 4 :21 3 :48 4 :05 

1 :24 3 : 27 3 : 1 6  3 :34 

1 :50 2:44 2 : 3 1  2 :55 

2 :04 2 : 28 2 : 1 0  2:32 

2 : 30 0 :44 0 : 31 1 :01  

1 :52 0:42 0 : 30 0 :45 

1 : 30 0 : 24 0 : 13 0 : 1 9  

*0 : 1 7  * 1  :00 •0 :46 •0:22 

0 0 0 0 

0 0 0 0 
0 : 1 8  5 :34 5 :1 4  5 :37 
0 : 48 4 : 06 3 :37 4 : 06  
0 : 56 3 :43 3 : 1 5  3 :45 
1 : 1 2  3 :00 2 : 31 3 : 04 
1 : 1 2  2 : 50 2 :21 2 :52 
1 : 26 2 :01 1 :32 2 : 04 
1 :29 0 : 58 0 : 30 1 :00 

*0 : 28 *1 :30 *1 :08 *1 :22 
0 0 0 0 

*4 . 0  KM/HR RAT 
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3 . 7  Lunar  Rover Vehi cl e 

The Apol l o  1 5 ,  J-1 , mi s s i on i s  the fi rs t to u se a vehi cl e . to 
transpo rt the crew and equi pment on extended geol ogy traverse s .  
The benefi ts deri ved from usi ng the LRV duri ng  the geol ogy tra­
verses i nc l ude : 

1 )  Decreased metabo l i c  rates whi l e  dri vi ng , 
2 )  Decreased traverse ti me between geol ogy s i tes and , 
3 )  I ncreased communi cati ons capabi l i ty .  

The i ntent o f  thi s secti on i s  to p rovi de o perati ona l data re­
l ati ve to the L RV systems , operati ons , performance and con­
stra i nts . I n  addi t ion , a secti on  i s  prov i ded s howi ng the decal 
and c heckl i st used in operati ng  the vehi cl e on the l unar s ur­
face . 

3 . 7 . 1  Sys tems 

3 . 7 . 2  

The L RV ( see fi gure 3 . 7-1 ) i s  a fou r  wheel , e l ectri cal l y  
powered , crew control l ed ,  vehi cl e desi gned to accommodate 
two crewmen and stowed anc i l l ary equi pment ( see fi gure 3 . 1 -6 
LRV stowage ) fo r l u nar surface traverse s .  Control of the LRV 
dur i ng the traverse i s  effected by ei ther of the two crewmen 
operati ng the hand control l er l ocated between them. The func­
ti ons of the hand con tro l l er are shown i n  fi gure 3 . 7 -2 . The 
c rewman i n  the l eft seat nomi nal l y  has a control  advantage 
s i nce the '' T '' handl e i s  bi ased i n  hi s di rect i o n .  

Sel ecti on o f  power sou rces for the steeri ng motors ( 2 )  a n d  the 
drive motors ( 4 ) , mon i tori ng  of parameters a nd operati on  of 
the nav i ga t i on system is  poss i b l e  by e i ther crewma n u s i ng the 
control and d i spl ay consol e .  The functi ons of the control 
a nd d i spl ay consol e whi ch are not i ntui ti vel y obvi ous are 
bri efl y  desc ri bed i n  fi gure 3 . 7-2 . Fo r a compl ete descri pt i on 
of the L RV sys tems refer to the Lunar Rov i ng Vehi c l e  Operati on ' s  
Handbook dated Apr i l  1 9 ,  1 97 1 . 

Operati ons 

The fol l owi ng  tabl e i s  a compendi um of the functi ons performed 
on and wi th the L RV duri n g  the l unar surface EVA operati ons . As 
s uch , i t  i s  des i gned to supp l ement data on L RV operati ons as  
speci fi ed i n  the i ntegrated EVA verti cal  t imel i nes , by pro­
v i d i ng deta i l procedures . T he del i neati on of these functi ons 
i s  by EVA and the procedures referenced wi thi n each functi on  
a re g i ven i n  c hronol ogi cal  order .  

261  
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BATTERY DUS T  COVERS NOT SHCM'N -
BATTERY NO. 2 COVER MUST BE OPENED 
BY PULLING UP ON INBOARD SIDE TO LATCH 
OPEN AND COVERS ONLY BATTERY NO. 2 . 
BATTERY NO. 1 COVER IS LARGER AND COVERS 
THE SPU AND DCE AS WELL AS BATTERY NO. 1. >----<:::: 
BOTH COVERS ARE OPENED AT THE ALSEP SITE 
ON EVA I TO OBTAIN BATTERY COOL DOWN RATE 
AND AT LRV FINAL SHUT-D(M'N AT THE END OF 
EVA' S I ,  I I ,  AND I l l .  

t 14"  LOADED 
17" UNLOADED 

_;___ ___ L�·----_c BRAKES FOR THAT 
WHEEL & ODOMETER 

CONTROL lOIS PLAY 
CONSOLE ---� 

'- DUST FLAP 

STEERING MAY BE DISABLED· 
ELECTRICALLY BY TURNING 
OFF ONE STEER ING SWITCH 
OR ELECTRO/MECHANICALLY 
BY TURNING OFF ONE S TE ERING 
SWITCH AND PULLING THE 
CORRESPONDING STEER ING 
DECOUPLE RING THE REAR 
STEER ING CAN BE MECHANICALLY 
RE -ENGAGED USING A TOOL 
S TCM'ED ON THE AFT FRAME. 

RECOUPLING TOOL STCM'AGE 
LOCATION 

1--------72"-------1 

NOTE ·  DECDUPLING 
ATRACTION DRIVE I CAUSES LOSS OF 

PULSES  TO  THE S PU f.•�------------1 22" -------------i 
CAUTION USE ONLY 
THE WHEEL DECOU PLE 
TOOL TO DECOUPLE OR 
TO RECOUPLE THE 
DRIVE U NIT F I GURE 3. 7-1  LRV SYSltMS 
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TRACTION DRIVE 

NOTE : 

1 5° 

T H R OT T L E  
D I SABLE 

R EV E R S E  SWITCH UP E NABLES 
R EV E R S E  DRIVE . 
SWITCH DOWN PREVE N T S  HAND -
C O N T R O L L E R  ROTATI ON I N T O  
R E V E R S E  T HR O T T L E  POS I T I O N .  
THE SWI TCH C A N  B E.  PU S H E D  
D OWN O N L Y  IF  HAND C O N T R O L L E R  
I S  COMMANDING F ORWARD THROT TLE 
OR IS I N  N EUTRAL . 

CONTINGE NCY 
PAR K I NG BRAKE 
R E L E A S E  R I N G  

NOTE : 
TO R E L E A S E  BRAK E ,  
PU L L  BACK O N  
HAND CONTROLLER 
PU L L  R I N G  AND 
R E L E A S E  HAND 
CONTROLL ER . 

F I GURE 3. 7-2 LRV HANDCONTROLLER FUNCT IONS 



ATTITUDE INDICATOR (PITCH & ROLll 

USED FOR NAV ALIGN�IENT AND U PDATE 
T H E  LRV IS PARK ED WITHI N t o• PI TCH 
MID R O L L  

�l[AO:•.::;  n;O:C.HOR 
DISPLAYS THE LRV HEADING WITH RESPECT TO LUIWAR NORT H 
THE INI TIAL S E T T I N G  AND LIPD ATIII.'G Of THIS H-iSTRU'JI[NT I S  
ACC O','PL I S Hf O B V  OPER AT I NG T H E  GYRO TORQUING SWI TCH 
LJ£..! OR RIGHT 

-- ----

BEARIII,'G 1\0ICATOR 
DISPLAYS BEARI!o4G TO THE LM IN O!.JE DECREE DIGITS. I� T H E  
E V E � T  or f'O.VE� L OSS TO  Tl-lf_ �ft.V!G.a.T!Qt.,• SYST£r,� . T � E  
RF: AR I NC 1!\:DICATION Wilt R £ 1,1Ait.l DISPLAYED 

DISTMCE INDICATOR 

DAUPER 

OISPLAYS DIST A NCE  TRAVELED BY THE LRV IN I�CREMENTS OF 

iJ . l  ��IL O�.lt TtR T\-HS DiSPLAY iS DRIVEN FR QI,I THE tMVIGATiON 
'>IG".;Al PROC(<;SINC UNIT \\'HICH RECEIVES I T S  INf'UTS fROM TH[ 
TmPO f'I? O'.' THE FASTEST TRACTION DRIVE 00QI,1(T[R T OT AL 
O I G I T A L  SCALE CAPACITY IS 99 9 K',l 

I 
I RANGF INDICATOR 

C!W HAG SUN SHADON DEVICE CSSDI 

ACTUATED BY BATTERY TEMP 
OF 125• t 5• F OR DRIVE MOTOR 

TEMP Of 400• t 12• F. HAC 

USED T O  INITIALIZE THE NAVIGATION SYSTEM. JS• EITHER SIDE OF ZERO 

IN P DIVISIONS. THE SSD IS EFFECTIVE FOR SUN ELEVATION ANGLES UP 
T O  75•. RE ADING HIE 51-lAOCM' FOR NAV_ ALIGNMfNT • THE LRV IS PLACED 

CAN BE RE SET EVEN THOUGH OVER 
TEMP CONDITION STILL EXISTS 

SO THAT A SHADON IS CAST WITHIN t 3• OF Z£RO THE CENTER OF THE 

ROO SHOULD BE USED IN CASTING THE SHAOCM' 

�r-----�----4---------�--�� 
VOLTS AMPS Mf H R  

T H I S  t!wDlCATOR IS U SED T O  MONtTOR THE VOL TACE OR CURRENT 
BfiNG S U P P l i E D  FROM BATTERY 1 AND BATTERY Z SE LE CT ION 
Of THE PAR AMEHR TO MONITOR IS CONTROLLED BY THE BATTE RY 
<; F L F C T  SWITfH WHFN T Hf VOl p; X 1 12 r>I)<; ITI IlN nr TH-r---
1\}..TTnfY S E l E C T  SWITCH IS mn:Trr5":THE ME T E R  INDICATION 

Wl[fBr l"Wff:'r.-T"HE VALUE Or T HE A C 7 t • A L  BATHRY VOLT AGE . 
T H E  NOMINAl M(HR READING FOO VOl TAG[ IS ORACKflfO fROM 

1,6 T O  B?. 

SPEED I NDICATOR 
SHOOS LRV VHOCITV FROM 0 TO ZO K M tHR 

AND IS DRIVEN BY ODOMETER PU LSES FR OM 

THE RIGHT REAR WHEEl THE NAV P{MIER 
C '8 MUST BE IN TO OPERATE THE INDICATOR 

NAV PCJ.VER CIRCU!T BR[AK[R 

PROVIDES PCM'ER FROM BATTERY 1 & Z T O  II.'AV SYSTEM 
NAV SYSTEM GYRO lo.IUST STABILIZE FOR 3 11,11"1 BEF"OI�£ 
\lOVING THE VEHICLE OR T�OUING THE GYRO 

GYRO TORQUING SWITCH 

U S E D  T O  TORQUE THE GYRO UNTIL THE HEADING CORRESPONDS T O  THE 
CALCULATED LRV HEADING THE SWITCH IS USED T O  III,'ITIAL!l( TH£ 
NAV SYSTENI AT T H E  START OF THE EVA AII,'O T O  UPDATE T I-' E  SYSTEM 
DURING T H E  TRAVERSE L E F T  IR!GHT' SWITCH POSITtOII,' CAUSES HEADING 
ROSE TO ROTATE CLOCKW!SE ·:COt!ti!'!'ERCLOCKW!SE A! 1 . 5  • SE C SW!!CH 
ACTUATION L I M I T E D  TO 2 MI"''UTES 

SYSTEM R E S E T  SWITCH 

USED T O  R E S E T  B[AfW.:G, D!STANCE, MJD RANG£ T O  ZERO AT T I-l£ START 
OF EACH EVA 

( M OTOR •F �I[ T [ R  
THIS INDICATOR I S  USED T O  !tiONITOR T H E  T[I.IPERA Tt;P[ or E AC H 
tHHVE MOTOO SHECTIO"' Of \\ HICH S E T  OF \\"H f f L S  T O '.'UNIT OR 
1':::. MAO[ IW NACifi:G THE ,,IQT OR Tnrf' S [ t ( C T  S\\'I T C H  T O  [ I T H ( R  
F OO\\'ARO O R  REAR POSITIO�XmiEI'flr� READI!o.•G I S  200• r i\Ll"Jj;llf;L[ T� !>R II(K(T O!o.' �lET(R IS ZOO TO 4S0' r 

RATTERY •r 'JE T E R  

TillS I NDICAT OR IS U S F O  T O  MONITOR THE INTERNAL T E II�PERATURE 

Of EACH BATTERY THE A. L L O.\IABl E f' l� T T [ R"• T E MPERATURE AS 

BRACKE T E D  ClN T�E '·�( T ER I S  4 0  T O  140• r £ )( P£CTEO TEMP 
RAil,'(;[ tS 4 S  T O  l?C\• f 
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TABLE 3 , 7- 1  LRV OPE RAT I ONAL FUNCTI ONS 

EVA 1 EVA T I ME FUNCTI ON PROCE DURE 

0+30 Depl oy and set-up Tabl e 3 . 7-2 

0+42 LRV Power-up Tabl e 3 . 7 -3 . A  

1 +1 2  Nav i gation Al i gnment Tabl e 3 . 7-4 

Geo l ogy/Sc ience S i tes 
A) Nominal  Tabl e 3 . 7 -5 . A  B) N av update Tab l e  3 . 7-5 . 8  

5+55 L.RV c l ose-out Tab l e  3 . 7- 5 . A  

E VA 2 
0+ L.RV power-up Tabl e 3 . 7-3 . 8  

0+45 Nav i gation  A l i gnment Tab l e  3 . 7-4 

Geol ogy/Science S i tes J\) Nomi nal  Tab l e  3 . 7-5 . A  
B )  Nav Update Tabl e 3 . 7-5 . 8  

6+20 L RV c l ose-out Tabl e 3 . 7 -6 . 8  

EVA 3 
0+38 Nav i ga ti on Al i gnment Tab l e  3 . 7-4 

Geol ogy/Science Si tes 
J\) Nomi nal  Tab l e  3 . 7-5 . A  
B )  Nav Update Tabl e 3 . 7-5 . 8  

5+1 5 LRV c l ose-out Tabl e 3 . 7-6 . C  
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TABLE  3 . 7-2 
L RV O FF-LOAD FROM LM AND L RV SET-UP 

1 .  Rel ease L RV i nsu l at ion bl a n ke t  

2 .  I nspect ri g ht and 1 eft 1 ower support ann 1 atches to veri fy i n­
di cator  marks  a l i gned . 

3 .  Rel ease l eft hand depl oyment tape s towed i n  nyl on  bag a ttached to 
l ower l eft s upport a rm  by vel cro tapes . 

4 .  Stow l eft hand depl oyment tape by drap·i n g  i t  over a LM l andi ng 
stru t for conven i ent fu ture acces s .  

5 .  Rel ease depl oyment cabl e from tefl on c"l i p s  o n  l eft s i de o f  L RV 
center chass i s and depl oy cabl e to max·i mum l e ngth and a t  45° angl e 
from Quad I toward l adder .  

6 .  Rel ease ri ght  hand depl oyment tape stowe d i n  nyl on  bag  attached to 
l ower ri ght support arm by vel cro tape .. Ho l d  tape a nd move away 
from L RV depl oyment area . 

7 .  Ascend LM l adder and pul l L RV depl oyment D-handl e .  Veri fy L RV 
moves outward from LM about 4 degrees . 

8 .  Descend L M  l adder. Grasp  depl oyment cabl e ,  moni tor depl oyme nt 
acti v i ty and ma i n ta i n  ten s i on on depl oyment cabl e .  

9 .  Pu l l ri g ht hand depl oyment tape . Veri fy LRV rota tes outward from 
LM.  

1 0 .  Conti nue to pul l r i ght  hand tape . W hen the tape marks appear 
( the vehi c l e  i s  ou tboard at about 45 dE�qrees )  veri fy tha t :  

( a )  Aft c hass i s unfol ds a n d  l ocks  i n  pos i ti on .  
( b ) Rear whee l s  unfol d and tethered rear wheel s truts fal l free.  
( c )  Forward chassi s i s  rel ea sed from consol e post and returns to 

35  degree po s i ti o n .  

1 1 .  Conti nue to pul l  ri ght hand tape . VerHy that:  

( a )  Center/aft chass i s rotates unti l rear wheel s contact l unar 
surface .  

( b )  Rear wheel s s l i de on  s urface permi tti ng center/ aft c has s i s 
to move away from LM.  

NOTE : I f  wheel s fa i l  to s l i de ,  depl oyment cabl e may be pul l ed to 
permi t center/aft chass i s  to move away from LM . 
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1 2 .  Conti nue to pul l r i ght hand tape . Veri fy that :  

( a )  Rear wheel s are on  the surface . 
( b ) Forward chas s i s conti nues to unfo l d  and l ocks  i n  posi t i on . 
( c )  Forward whee l s  unfol d .  

1 3 .  Rel ease r i ght  hand tape and at  chas s i s RR  grasp o uter bra ked reel 
cabl e and remove c ab l e  p i n and di scard cabl e and p i n outsi de work 
area . 

1 4 .  At chassi s  LR  grasp outer braked reel cabl e and remove cabl e p i n  
and d i scard cab l e and p i n outs i de work a rea . 

1 5 .  Pu l l l eft hand ta pe . Ver i fy that forward chas s i s l ower s  unti l a l l 
wheel s contact l unar surface and support vehi c l e we i g ht and 45°  
cab l e  i s  s l ack .  

NOTE : I f  whee l s fa i l  to  s l i de ,  depl oyment c ab l e  may be pu l l ed to 
move LRV away fr·om LM . 

1 6 .  Co i l  depl oyment cabl e ctnd  remove cabl e rel ease p i n  and c hass i s  
del atch fi tti ng p i n .  Di scard cabl e a nd depl oyment hardware outs i de 
of  work a r·ea .  

1 7 .  Erect L RV geol ogy pal l et  mounti ng pos t .  

1 8 .  Depl oy rear fender extE�ns i on ( ri ght  and l eft) 

1 g ,  Check rear hi n ge pi ns  engaged ( ri ght  and l eft) 

20. Check  rear s teering decoupl e ri ng  seal ed ( ri ght )  

21 . E rect seats ( ri ght  and  l eft) 

2 2 .  Attach  seat support l eg vel c ro strap to outboard handhol d ( ri g ht 
and l eft) 

23 . Lower arm rest ( ri ght )  

24 . Rel ease i nboard handhol d ti edown ( l eft)  

25 .  Pu l l consol e "T"  handl E! a nd rotate goo ; l ower consol e whi l e  ra i s i ng 
i nboard handho l d  ( ri ght  and l eft)  

26 .  Lock consol e/handhol d 1 npl ace , T handl e goo , vel c ro T handl e 
s trap ( ri ght  and l eft )  
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27 . Remove tri pod and stow toehol d (wheel decoup l e  tool ) ( r i g ht and 
l eft ) 

28 . Rel ease vel cro ti edowns and erect footrest  ( ri ght  and l eft) 

29 . Check front h i n ge p i n s  engaged ( ri ght  cmd l eft) 

30 . Depl oy front fender exten si on ( r i ght and l eft) 

31 . Veri fy battery covers cl osed ( r i g ht and 1 eft) 

32 . Pul l saddl e rel ease cabl e ver i fy tel e scopi n g  rods fal l free ( l eft) 

33 . Pul l atti tude i nd i cator and C&W pi n s  and di scard . ( l eft) 
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TABLE 3 . 7-3 . A  
POWE R-UP ( EVA 1 )  

l .  Check hand control l er operati on .  

2 .  Set parki ng brake and Veri fy Reverse I NH I B IT  Swi tch - DOWN . 

3 .  BUS A ,  BUS B ,  BUS C ,  BUS D Ci rcu i t  Brea kers - C l o se .  

4 .  + 1 5  VDC PR IM  and SEC Ci rc u i t  Breakers - Cl ose . 

5 .  STEE RING FORWARD AND REAR Ci rcu i t  Breakers - Cl ose . 

6 .  DR IVE  POWER L F ,  RF ,  LR ,  RR Ci rcu i t  Breakers - Cl ose . 

7 .  Report BAT l a n d  BAT 2 AMPS i n d i cati ons .  

8 .  BATTE RY Swi tch - VOLTS x l /2 .  

9 .  Report BAT l and BAT 2 VOLTS i ndi cati ons .  

1 0 .  BATTE RY Swi tch - AMPS . 

1 1 . Report BAT and BAT 2 temp ( 0 F) i ndi cati ons . 

1 2 .  Report BAT and BAT 2 AMP -HR i n di cati ons . 

1 3 .  PWM SELECT Switch  - BOTH . 

1 4 .  DRI VE ENABLE L F  and RF Swi tc hes - PWM l .  

1 5 .  DR I VE ENABLE L R  and RR Swi tches - PWM 2 .  
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1 6 .  + 1 5  VDC Swi tch - SE C .  

1 7 .  STEERING FORWARD Swi tch - BUS A .  

1 8 .  STEE RING REAR Swi tc h - BUS D .  

CAUT I ON 

T he hand con trol l er shou l d  be i n  park bra ke po s i t i on 
a nd the dri ve ena b l e swi tc he s  must. be set to an  acti ve 
PWM pri or to sett i n g  any dr i ve powe r swi tch to an en­
erg i ze d  bu s .  I f  the dri ve power swi tc h i s  turned o n  
a n d  the correspondi ng dri ve enab l e swi tch i s  not se­
l ected to an acti ve PWM , then ful l  power  wi l l  be ap­
p l i ed to the correspond i n g  dri ve moto r when the hand 
control l er i s  r·e l eased from bra ke pos i ti on .  Shou l d  
thi s condi ti on occu r ,  the hand contro l l er shou l d  be 
i mmedi atel y  retu rned to pa rk bra ke pos i ti on .  

1 9 .  DRIVE POWE R L F  AND RF Swi tches - BUS A .  

20 . DRI VE POWER LR AND RR  Swi tc hes - BUS D .. 

2 1 . Rel ease park i n g  bra ke a nd P l ace Reverse I NH I B IT  Swi tch - UP  
pos i t i o n .  

NOTE : The LRV dri ver may now back away from U� . LRV dri ver 
s hou l d  request other crewman to di rect a nd moni to r a ny 
back i ng operati ons from a n  off- veh i c l e po si t i on .  

22 .  Stop  LRV and se t park i n g  brake . Rese t Rever·se I NH I BIT  Swi tch 
( push swi tch DOWN ) . 

23 . Rel ea se parki ng brake and dr i ve to MESA area fo r equi pment l oad ·i ng .  
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TABLE 3 . 7 -3 . B 
POWE R-UP (E VA 2&3 ) 

1 .  Check hand contro l l er set park i ng brake and Veri fy Reverse I NH I B I T  
Swi tch - DOWN . 

2 .  BUS A ,  BUS B ,  BUS C ,  BUS D Ci rc u i t  Breakers - C l ose . 

3 .  Report BAT 1 and BAT 2 AMP-HR i ndi cati ons . 

4 .  Report BAT 1 and BAT 2 VOLTS i ndi cati ons .  

5 .  Report BAT 1 and  BAT 2 AMPS ind i cati ons . 

6 .  Report BAT 1 and BAT 2 temp ( 0 F) i ndi cati ons . 

7 .  Veri fy P�JM SELECT Swi tch - BOTH . 

8 .  Veri fy DRI VE ENABLE  LF and RF Swi tches - PHH 1 .  

9 .  Veri fy DRI VE ENABLE LR and RR Swi tches - PWM 2 .  

1 0 . + 1 5  VDC Swi tch - PRIM  

1 1 .  STEERING FORWARD Swi tch - BUS A .  

1 2 .  STEERING REAR Swi tch - BUS D .  

1 3 .  DRIVE POWE R LF AN D RF Swi tc hes - BUS A. 

1 4 .  DR I VE POWER L R  AND RR Swi tches - BUS D .  

1 5 . Rel ease parki ng brake and Dri ve to nav a l i gnment si te .  
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TABLE 3 . 7-4 
NAVI GAT I ON ALIGN�1ENT 

1 .  Dri ve LRV to a rea l evel wi th i n  + 6° of  zero for p i tch  and rol l .  

2 .  Depl oy Sun S hadow Dev i ce (SSD ) 
3 .  Park head i ng down sun wi thi n  + 3 °  SSD. 

Hand control l er to park i n g  bra ke posi t ion 
Power down swi tches 

4 .  NAV power CB - CLOSE 

NOTE : Do not torque gyro or move L RV fo r 3 m i nutes . 

5 .  Repo rt SS D ,  pi tc h  a n d  rol l readi ngs 

6 .  Stow SSD and atti tude ind i cator 

7 .  Move SYSTEM RESET swi tch  momentari l y  to RESET and  return to O F F  
po s i t i on .  

8 .  Ver i fy beari ng , di s ta nce & range i nd i cators zero . 

9 .  Opera te GYRO TO RQU ING  swi tch to LEFT o r· R I GHT pos i t i on to correc t 
HEADING i ndi cator a s  requ i red .  

1 0 .  Power-up L RV 
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TABLE 3 . 7-5 .A  
GEOLOGY/SCIENCE S ITE NOMINAL 

1 .  Stop LRV and se t hand control l er i n  parki ng bra ke posi ti on ; 
Neutral throttl e ,  reverse i nh i b i t swi tch - down 

2 .  Power down a s  fol l ows : 

( a )  DRI VE POWE R Swi tches ( 4 )  - OFF .  
( b )  STEERING Swi tches ( 2 )  - OFF .  
( c )  � 1 5  VDC Swi tch - OFF .  

3 .  Report LRV read i n g s  i n  the fol l owi n g  ORDE R :  

( a )  Head i ng 
( b ) Beari ng 
( c )  Di stance 
( d )  Range 
( e )  Jlmp-Hr Batt  1 
( f) Amp-Hr Batt 2 
( g )  Temp Batt 1 
( h ) Temp Batt 2 
( i )  Temp LF  motor 
( j )  Temp RF moto r 
( k ) Temp LR motor 
( 1 )  Temp RR motor 

4 .  Al i gn HGA. 

5 .  LCRU mode swi tc h :  

a )  TV RMT ( near the LM) o r ,  
b )  FM/TV ( on the traverse ) 
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6 .  Perform sc ience requi remen ts 

7 .  Retu rn to LRV 

8 .  Stow Gnomon 

9 .  LCRU mode swi tch to PM1 /WB 

1 0 . Stow HGA 

1 1 .  Mount LRV and fa sten seat bel t  

1 2 .  Veri fy handcontro1 1 er i n  park i n g  brake po s i t ion  and reverse i n ­
hi bi t  swi tc h down . 

1 3 .  + 1 5  VDC swi tch - PRIM  

1 4 .  STEE RING FORHARD Swi tc h - BUS A 

1 5 .  STEE RING REAR swi tch - BUS D 

1 6 .  DRIVE POWE R L F  and RF swi tche s  - BUS A 

1 7 .  DRIVE POHE R L R  and RR swi tches - BUS D 

1 8 .  Rel ease parki ng brake . 
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TABLE 3 . 7-5 . B  
GEOLOGY/SCIENCE SITE-NAV UPDATE 

1 .  Dri ve to area l evel wi thi n � 6° of zero for p i tch  and rol l . 

2 .  Depl oy SSD and head down sun wi thi n  � 3° SSD .  

3 .  Stop LRV and se t hand control l er i n  par k i n g  bra ke po s i ti o n .  
Reverse i nhi b i ·t swi tch  - down . 

4 .  Report SS D ,  p i tch and ro l l  readi n g s .  

5 .  Stow SSD a nd a tt i tude i nd i cator 

6 .  Power down as  -Fo l l ows : 

( a ) DRIVE POWE R Swi tches ( 4 )  - OFF .  
( b )  STEERING Swi tche s { 2 )  - OFF .  
( c )  � 1 5  VDC Swi tc h - OFF .  

7 .  Report L RV readi ng s  i n  the fol l owi n g  ORDER :  

{ a )  Head i ng 
( b )  Bear i n g  
( c )  Di stance 
( d )  Range 
( e )  Amp-Hr Batt l 
( f) Amp-Hr Batt 2 
( g ) Temp Batt 1 
( h )  Temp Batt 2 
( i )  Temp L F  motor 
( j )  Temp RF  motor 
( k )  Temp LR motor 
( 1 )  Temp RR motor 

8 .  Al i gn HGA. 

9 .  LCRU mode Swi tc h :  

( a )  TV RMT ( m!ar the Ll\1) 
( b )  F�1/TV ( on the traverse ) 

1 0 .  Perfonn stop sc ience requ i rements 

1 1  • Return to LRV 
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1 2 . Stow Gnomon 

1 3 .  LCRU mode swi tc h to PM1 /WB 

1 4 .  Stow HGA 

1 5 .  Mount L RV and fas ten seat bel t 

1 6 .  Veri fy handcontro 1 1 er i n  pa rki n g  brake  oos i t i on and reverse i n­
hi b i t swi tc h down . 

1 7 .  Repo rt he ad i ng and Torque Gyro to Hous ton update a s  requi red . 

1 8 .  + 1 5  VDC swi tch - PR IM  

1 9 .  Steer i ng fo rward swi tch - BUS A 

20 .  Steer i ng  REAR swi tc h - BUS D 

2 1 . Dri ve power LF  and R F  swi tc hes - BUS A 

2 2 .  Drive power L R  and R R  swi tches - BUS D 

23 . Rel ease parki ng brake . 
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TABLE 3 . 7 -6 . A  

EVA 1 Cl oseout 

1 .  Posi ti on LRV near MESA - Cross  sun , Head i n g  NORTH , set  pa rki ng 
b rake and ver i fy REVERSE INHI B I T  swi tch - 00\itl . 

2 .  DRI VE POWE R L F ,  RF , L R  & RR swi tches - OFF 

3 .  STEE RING FORWARD and REJI,R swi tches - OFF 

4 .  + 1 5  VDC swi tch - OFF 

5 .  BUS A ,  BUS B ,  BUS C & BUS D CB ' s  - OPEN 

6 .  Report LRV read i ngs i n  fol l owi n g  order : 

( a )  AMP-Hr Batt 1 
( b )  Amp-Hr Batt 2 
( c )  Temp Ba tt 1 
( d )  Temp Batt 2 ( e )  Temp LF  motor 
( f) Temp RF mo to r 
( g ) Temp L R mo to r 
( h ) Temp RR mo tor 

7 .  E gress  LRV al i gn Hi -ga i n  Ant 

8 .  LCRU mode sw - ·rv RMT 

9 .  LRV battery covers - OPEN 

1 0 .  Pri or to LM i ngress 
( a )  LCRU powe r swi tc h - OFF 
( b )  LCRU the rma l bl anket - pl ace l arge ( 65%)  bl anket  over 

mi rrors . 
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TABLE 3 . 7 -6 . B  

EVA 2 Cl oseout 

1 .  Pos i t i on LRV near MESA - Cross  sun , Headi ng NORTH , set parki ng 
bra ke a nd veri fy REVERSE INH I B I T  swi tc h  - DOHtJ . 

2 .  Report BEARING , DISTANCE and RANGE . 

3 .  DRIVE POWE R L F , RF , L R  & R R  swi tches - O FF  

4 .  STEE RING FORWARD and REAR swi tc hes - OFF  

5 .  + 1 5  VDC swi tc h - O FF 

6 .  NAV POWE R c i rcui t  breaker - OPEN 

7 .  BUS A ,  BUS B ,  BUS C & BUS D CB ' s  - OPEN 

8 .  Repor t  LRV read i ng s  i n  fol l owi n g  or·der  
( a )  Amp-Hr Batt 1 
( b ) Amp-Hr Batt 2 
( c )  Temp Batt 1 
( d )  Temp Batt 2 
( e )  Temp L F  motor 
( f) T emp RF motor 
( g )  Temp LR  motor 
( h ) Temp RR motor 

9 .  Egress  LRV al i gn H i - ga i n  Ant 

1 0 .  LCRU mode sw - TV RMT 

1 1 .  LRV battery covers - OPEN 

1 2 . Pr ior  to LM i ng ress  
( a )  LCRU power swi tch - OFF  
( b ) LCRU thennal  b l anket - Pl ace smal l ( 35% )  b l an ket over 

mi rrors . 
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TABLE 3 . 7 -6 . C  

EVA 3 Cl oseout 

1 .  Pos i ti on L RV near MESA - Set parki ng b ra ke and  veri fy REVERSE 
I NH I B IT  swi tc h - DOWN . 

2 .  Repo rt BEARING , D ISTANCE and RANGE 

3 .  DRIVE POWE R LF , R F ,  L R  & RR swi tche s  - OFF  

4 .  STEERING FORWARD and REAR swi tc he s - OFF  

5 .  + 1 5  VDC swi tch - OFF 

6 .  Report L RV read i ngs i n  fol l owi ng orde r :  
( a ) Amp-Hr Batt 1 
( b ) Amp-Hr Batt 2 
( c )  Temp Batt 1 
( d )  Temp Batt 2 
( e ) Temp L F  motor 
( f ) Temp RF motor 
( g ) Temp LR motor 
( h ) Temp RR motor 

7 .  Egress L RV and al i gn H i -ga i n  Ant 

8 .  LCRU mode swit c h  - TV RMT 

NOTE : O ff- l oad equ i pment and then dri ve to fi nal L RV parki ng 
s i te .  

9 .  Stow H i - ga i n  Ant and LCRU mode swi tch - PMl /WB . 

1 0 .  I ngress  L RV veri fy parki ng brake , reverse i n hi bi t swi tch - DO\�N . 

1 1 . + 1 5  VDC swi tch - PRIM 

1 2 .  Steeri ng  FORWARD swi tch - BUS A.  

1 3 .  Steeri ng REAR swi tc h - BUS D .  

1 4 .  Dri ve Powe r L F  & RF swi tche s  - BUS A 

1 5 . Drive powe r LR  & RR  swi tche s  - BUS D.  

1 6 .  NAV RESET swi tc h to RESET momenta r i l y  then to - OFF .  
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1 7 .  Veri fy BEARIN G ,  DISTANCE and RANGE ·· ZERO .  

1 8 .  Dri ve o n  a HEADING  o f  096° unti l the D ISTANCE 
0 . 1  km ; BEARING  i ndi c ator s hou l d  read 276° . 
HEADING  of 255° and stop a t  outbound tracks . 

1 9 .  Set parki ng brake . 

20 . Dri ve power LF , RF , LR  & RR swi tches - OFF .  

21 . Steer i ng  FORWARD and  REAR swi tches - OFF .  

2 2 .  + 1 5  VDC swi tch - OFF .  

23 . NAV POWE R CB - OPE N .  

24 . BUS B and BUS D CB ' s  - OPEN 

2 5 .  AUX powe r CB - CLOSE D .  

i ndi c ator reads 
Turn l eft to a 

26.  E gre ss LRV a l i gn Hi -ga i n  Ant a nd LCRU mode swi tch - TV RMT . 

27 . LRV battery covers - OPE N .  

3 . 7 . 3  Performa nce and Constra i nts 

T he purpose of thi s section i s  to prov i de LRV performa nce , con­
stra i nts and operati ng l i mi ta ti ons whi ch  a re of general i nterest . 

Detai l ed performance and  co nstra i nt cha racteri st i cs  may be fc:.Jnd 
i n  the LRV Operations  Handboo k ,  Appendi x A. 

Vel oc i ty ,  steeri ng and bra k i ng capab i l it i e s and l i m i tat ions a re 
shown i n  fi gures 3 . 7 . 3- l , 3 . 7 . 3-2 and 3 . 7 . 3 - 3 ,  re spec ti vely.  

Sl opes , pos i ti ve o r  negati ve , s i gni fi cantly effect the  L RV c har­
acteri cti c .  An observa t i on that can be made from these fi gures i s  that 
i nc reas i ng s l opes decrease speed , i mp rove s teeri ng and dynami c sta bi l i ty ,  
and  s toppi ng  d i s tance a s  compared to a 0 °  s l ope . Fi gure 3 . 7 . 3 -4 i s  i n­
tended to further refi ne the data prov i ded i n  fi gure 3 . 7 . 3 -3 to i n-
c l ude the effects of var i ou s  hand contro l l er bra k i n g  po si t ions  o n  s top­
p i n g  d i stance vs s l opes for 8 km/ hour . 

Tab l e  3 . 7 . 3 - 1  i s  compend i um of LRV oper·ati ng l i mi ts , cons tra in ts , 
and  requi rements of c rew operati on . T hese are  genera l l y  presented wi th­
out comment . 
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N co ...... 

F I GURE  3. 7 . 3 - l A POLLO 15 LRV VELOC I TY  CON STRA I NTS (KM!H R) 

C ON S T R A I NTS S L OPE 
S M OOTH R OU G H  
MAR E M A R E  

S PE E D  o o  9 . 2 8 . 6  
CA PAB I L I TY s o  7 . 6  7 . 3  
TORQU E 
LI M I T E D  1 0 °  5 . 8  5 . 5 

S U S P EN S I O N > 1 6 8 . 5  
LI M I T  

L OA D S  
1 2" BU M P  @ 14 I< M /H R  

WH E E L  

FATI G U E  1 3  8 . 5  
L OAD S 

C ON T R OLLAB I LI TY 6 M T U R N  @ 5 . 5  I< M/H R  
1 3 °  S I D E  S LI P  
A N G L E  1 2  M 

N OT E :  M I D RA N G E  P. S . D  

@ 1 0  I< M/H R 

1 . 5  FACTOR OF S AFETY O N  S U S PE N S I O N L 0/\0 
1 .  6 5  LI FT FACT OR ON FA T I G U E  
AV ERAGE S L O PE J-1  2 D E G R E E S  

H U M M OCKY 
LJ PLAND 

9.  0 5  
7 . 6  
5 . 8  

> 1 6 

8 

R OU G H  
U PL A N D  

8 . 6  
7 . 2  
5 . 6  

8 

7 

-



N 
co 
N 

F I G U RE 3 .  7 . 3-2 DYNAM I C  STAB I L I TY - STEER I NG STAB I L I TY 

MAX . S PE E D  
1 6  - - --

� 
I 
� 

:2: 

1 5  

� 10  
>-
1- 8 
t) 0 
_j w 
> 5 

I 

J 
0 

U PH I L L 

M I N .  T U R N  RADI U S  

I I I I I 
3 6 9 1 2  1 5  

T U R N I N G  RADI U S  ( M E T E R S )  

C OE F F I CI E N T  O F  F R I C T I O N :  fL = 0 . 6  

I 
1 8  

E XA M P L E :  O N  LEVE L G R OU N D  AT 8 K M/H R ,  
S L I D I N G BE G I N S  AT A T U R N  R AD I U S  
O F  5 . 2  M E T E R S .  
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FIGU RE 3.  7 . 3-4 LRV STO P PING DISTANCE VS. HANDCONTRO LLER PU LL FO RCE FO R 8 KMfH R 
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Tabl e  3 . 7 . 3- 1  LRV Operati ng L i mi ts , Constrai nts & Requi rements 

1 .  The LRV ve 1 oci ty shou l d not exceed 5 km/ hour whi l e  traversi ng 

to the ALSEP s i te wi th  the LR3 on  the L�1P sea t .  

2 .  T he NAV powe r ci rcu i t  brl�aker must be c l osed for at  l east 1 -1 /2 
mi nutes before torqui ng the gyro or repos i t i on i ng the LRV .  

3 .  The nav i ga t i on system gyro must not be torqued conti nuous l y for 
more than two ( 2 )  mi n u te !> .  

NOTE : S i nce the head i n g  ind i cator torques a t  a rate o f  1 . 5 °/  
sec: the head i ng cou l d be torqued 1 80° i n  2 mi nutes . 

4 .  To mi nimi ze headi ng erro1�s for nav i ga t i on sys tem i ni ti a l a l i gnment 
and updates , the LRV shou l d be parked such  that the p i tch and rol l 
i s  wi thi n + 6° of zero , ( ro l l being  the most cri t i cal ) and the 
Sun  Shadow-Dev i ces {SSO)  wi thi n � 3° . 

5 .  T he a tti tude i nd i cator and the SS D shou l d  be rea d  to MCC wi thi n the 
tol erances noted bel ow to mi n i mi ze head i ng errors : 

Pi tc h wi thi n 2 l /2° , Rol l  wi thi n 1 °  and SSO wi thi n 1 ° .  
Further the shadow cast on the SSD scal e shou l d be read from the 
center of the rod .  

6 .  Park the LRV cross  sun hE�ad i ng  North be tween EVA ' s  i n  the sun  l i g ht 

7 .  Open the LRV battery covers at  the end of each E VA. 

8 .  The LCRU therma l bl ankets wi l l  be open ( i . e . % of mi rror showi ng )  
as  per the fol l owi ng schE�dul e :  

( a )  EVA 1 ,  EVA 2 & EVA 3 - 1 00% 
( b )  Between EVA ' s  1 &2 - 35% 
( c )  Between EVA ' s  2&3 - 65% 
( d )  Subsequent to EVA 3 - 1 00% 

9 .  The LRV shal l be parked a t  the conc l u s i on of EVA 3 a s  per the 
fol l owi ng parameters : 
( a )  Di s tance 300 ft + 2!i ft 
( b )  LRV to LM beari ng  2;16°  
( c )  LRV head i n g  255° 

1 0 .  Cau t i on :  Wh i l e  dri v i ng , em open operati ng corr idor sha l l be 
mai ntai ned on e i ther s i dE� of the LRV . For a vel oc i ty of r 

hr the dri v i ng corri dor shou l d be 1 7  feet .  Po ss i b l e  cr 
guard aga i ns t  steeri ng fai l ures . 
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1 1 .  Cauti on : T he dri ve  enabl e swi tches must  be se t to an acti ve PWM 
pri o r  to sett i ng any dri ve  power swi tc h to an energ i zed bu� I f  
the dri ve power swi tch i s  turned on  and the correspondi ng d r i ve 
enabl e swi tch i s  not sel ected to an acti ve P\tH1 , then fu l l  power 
wi l l  be a pp l i ed to the correspond i n g  dri ve moto r  when t he hand 
control l er i s  rel eased from brake pos i ti on .  

1 2 .  Warn i n g :  T he 
at  any t ime .  
not the LRV. 

EMU shoul d not bru s h  aga i nst  t he L RV wi re wheel s 
T hi s constra i nt i s  to pr·otect the rna n and t he su i t 
Possi b l e  cond i ti on : W i  r·e breakage o n  wheel . · 

1 3 .  Warn i ng : T he g l oved hand i s  not to be u sed  to decoup l e o r  
recoupl e a tract i on dri ve un i t .  T he decoupl e too l  i s  speci fi cal l y  
prov i ded fo r thi s operat i on . Pos s i b l e condi t i on : Overtemp 
dri ve un i t .  

286 



3 . 7 . 4  Deca l s  and Checkl i s ts 

The LRV Operati ons Decal whi ch i s  l ocated on the consol e 
i mmedi ate ly  ahead of the LRV handcontrol l er i s  s hown i n ·  
f i g u re 3 . 7- 3 . 5 .  The LRV/LCRU Ma l functi on Procedures Check­
l i st shown i n  f i g u re 3 . 7-3 . 6 i s  i nc l uded as  part of the on­
board Fl i g h t  Data Fi l e  and i s  stowed i n  the LRV maphol der . 
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N 00 <D 

! POWER UP ! 
HAND CONTROLLER 
BRAKE - ON , REV - 00\�N 
C B :  Al..L Cl..OSED 

( EX .  AUX + NAV ) 
HOO : AMP HR ,  AMPS , 

VOLTS , TEMPS 
PWM SELECT - BOTH 
DRIVE  ENBL : 

F\o/0 - PHM 1 
AFT -PHM 2 

+1 5VDC - SEC 
STEER :  F\-10 - BUS A 

AFT - BUS 0 
DRIVE  P�IR : 

FHD - BUS A 
AFT - BUS 0 

BRAKE - RELEASE 
REVERSE - UP  
BACK CL EAR OF  LM 

\..
BRAKE - ON , REV - DOHN 

! STOP ! 
BRAKE - ON , REV - DOWN 
DRIVE  PWR ( 4 )  - OFF 
STEE R I N G  ( 2 )  - O F F  
+15  VDC - OFF  
HOU :  NAV , AMP HR ,  TEMPS 
LCRU : LM - TV RMT 

TRAV - FM/TV 

INAV AL I GN I 
l STOPl 3 °  SSD , 6 °  R&P 
C B :  NAV - CLOSE ( 3  M I N )  
SYS RSET - RSET 
BRNG , D I ST ,  RNG - ZERO 
SYS RSET - OFF 
ROLL , P ITCH , SSD , HONG 
GYRO TORQ TO HOU UPDATE 
SSD - STOW 

lSTARTl 
*GNOMON*GNOMON* 
LCRU - PMl /WB 
+ 1 5  VDC - PR IM  
STEER : FWD - BUS A 

AFT - BUS 0 
DR I VE PWR : 

FWD - BUS A 
1\ r T n t lt''" n 
M r l - D U .)  U 

I CLOSEOUT I 
l STOPl AT NAV S ITE  
HOU : BEAR ING ,  D I ST ,  RNG 

(TIQIJ AT LM , HEAD NORTH 
C B :  NAV - OPEN 

BUS A ,  B ,  C ,  0 - OPEN 
HOU : L CRU COVERS 
LCRU POWER - OFF 
BATT COVERS OPEN 
EVA 3 - C B :  AUX , BUS A ,  

BUS C - CLOSED 
LCRU - EXT PWR , TV RMT 

F igure 3 . 7- 3 . 5  LRV Operati ons  Decal 



F igure 3 . 7- 3 . 6  L RV/LCRU Ma l function  Procedures Check l i s t 

L RV : 

AMPS NOT BALANCED  

1 .  DR IVE  POWER Sw  ( 4 )  - OFF ( i nd i v i dua l l y ) 

2 .  DRIVE  ENABLE Sw ( 4 )  - PWM 1 

3 .  DR IVE  ENABLE Sw ( 4 )  - PWM 2 

4 .  DR I V E  POWER Sw ( 4 )  - a l t .  pos . 

5 .  DR I VE POWER Sw ( 4 )  - OFF ( i nd i v i d ua l l y ) 
I so l ate motor not drawi ng current  

6 .  Moni tor AH meter . Reconfi g .  to 
l oad s hare as requ i red 

LOSS OF DR IVE  FROM ALL  WHEELS  

l .  �1 5 VDC Sw - a l t .  pos . 

2 .  Set Park i ng Brake 
DR I VE ENABLE Sw ( 4 )  - PWM 2 
PWM S ELECT Sw - PWM 2 
�1 5 VDC CB  ( 2 )  - c l ose 

3 .  Set Park i n g  Brake 
DR IVE  E NABLE Sw ( 4 )  - PWM 1 
PWM SELECT Sw - PWM 1 
�1 5 VDC CB ( 2 )  - c l ose 

4 .  DR IVE  POWER Sw ( 4 )  - OFF  ( i nd i v i dua l ly ) 
�1 5 VDC CB ( 2 )  - c l ose 

5 .  STE ER ING  POWER Sw ( 2 )  - OFF ( i nd i v i du a l l y )  
�1 5 VDC CB  ( 2 )  - c l ose 
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! Dri ve Motor Short 

DR I V E  POWER - OFF  
DR IVE  ENABLE - OFF  

I PWM 2 Fai l ure 

PWM SELECT Sw - PWM 1 

I PWM 1 Fa i l ure 

PWM S ELECT Sw - PWM 2 

Dri ve Motor Power C i rcu i t  
Open For One Bus 

Open C i rcu i t  i n  Motor I 
Not Drawi ng Current ___j 
DR IV E  POWER - OFF 
DRIVE ENABLE - OFF  

I Cause Not Determi ned 

1 + 
1 5 VDC C i rcu i try] 

I PWM 1 Shorted J 

I PWM 2 Shorted J 
I DCE Shorted J 
I Steeri ng  Shorted J 



F i gure 3 . 7-3 . 6  ( Cont ' d )  

LOSS OF VO ICE  COMM wi th MSFN ( LCRU ) 
LCRU : 
LGA :  AGC <2 

MODE - FM/TV ( HGA ) - - - - - - - - - - - j LGA or Rcvr 
CB LRV AUX - C l ose ....... ________ __J 

PO\�ER - EXT - - - - - ·· - - - - - - l l 6 . 8V Batt Power 

AGC >2 & POWER > l  

MODE -PM l /NB ( LGA ) 
MODE- FM/TV ( HGA ) -

Traverse Mode : Swap  Ant Connectors 
MODE-PM2/NB ( LGA ) 

AGC > 2  & POWE R < l  

CB LCRU - CLOSE - - - - - - -

I f  CB opens : MODE - FM/TV ( HGA ) 
CB LCRU - C l ose 

Traverse Mode : Swap Ant Connectors 
MODE-PM2/NB ( LGA ) 

CB LRV AUX - C l ose 

! Downl i nk S i g  Proc 
l s-B Xmtr or Rcvr 

I 28V Over l oad 

I s-Band Xmtr Short 

POWER - EXT - - - - - - - - - • - - - - - - - - - I 28V Batt Power 

HGA : AGC <2 . 5  

MODE-PMl /WB ( LGA ) 
C B  LRV AUX - C l ose 
POWER - EXT - - - - -

AGC > 2 . 5  & POWER > l  

j HGA or Rcvr 2 

I16. 8V Batt Power 

! Down l i nk S i g  Proc 

Audio! 

MODE - PM2/NB ( HGA ) 

MODE - PMl /WB ( LGA ) 

AGC > 2 . 5  & POWER < l  

IS-B  Xmtr or Rcvr 2 Aud i g  

CB  LCRU - C l ose - - - - - - - - - - - - - - - - - I28V Overl oad 

If CB Opens : MODE - PMl /WB ( LGA ) 
CB L C:RU - C l ose I S-Band Xmtr Short 

C B  LRV AUX - C l ose 
POWER - EXT - - - - - - - - - - - - - - - - - - - I28V Batt Power 
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SECTION 4 .0 

CONTINGENT PLANS 



4 . 0  CONT INGENT PLANS 

4 . 1  General Descri ption 

In l unar manned ope�rations , i t  i s  expected that t he EVA time­
l i ne wi l l  vary a sma l l amount due to the new envi ronment as 
wel l  a s  smal l changes that occur i n  equi pment operati on . I f  
the acti vi ty timel i ne or equi pment operation c hanges suffi ­
c i entl y that the fl exi bi l i ty of  the timel i ne or equi pment c an­
not compensate to accompl i sh the pl anned act ivi t ies , a con ­
ti ngency pl an must be used to conti nue the E VA .  

Thi s secti on i s  devoted to pre-mi ss i on va ri ations i n  EVA time­
l i ne and conti ngency EVA pl ann i ng .  T he procedures to resol ve 
unexpected equi pment operati on or rna l functi on are found i n  de­
ta i l  i n  the conti ngency procedures i n  Reference 7 .  

S i nce i t  i s  not pos s i b l e  nor feas i bl e  to defi ne speci fi c  pl ans 
to cover every po s s i b l e  contingency , pre-mi s s i on defi ned time-
1 i ne gui des wi 1 1  bE: uti l i  zed for real time reso 1 uti on of prob-
1 ems and time 1 i ne changes are a resul t of these prob 1 ems . There 
are , however , certa i n  cont ingency s i tuations that coul d occur 
wh i ch woul d not a l l ow suffi ci ent time for effi c ient rev i s i on 
of the EVA timel i n1: pl a n .  I t  i s  for thi s category of conti n­
gency that the fol l owi n g  pre-pl anned time l i ne s  a re i ncl uded i n  
thi s secti on : Two Man EVA-1 , 2 ,3 Wal ki ng Traverses ( i nopera-
bl e LRV ) ; One Man EVA-1 ,2 ,3 ( operabl e LRV) ; Mi nimum Time EVA. 
T hese pl an s ,  i f  uti l i zed i n  conjunction w ith  the off-nomi nal 
EVA pl anni ng data i ncl uded in secti on 4 . 3 ,  wi l l  permi t effi ­
c i ent real time mod i fi cation of the nomi nal E VA p l an i n  the 
event a conti ngen�y s i tuati on devel ops . 

T he requi t"ement for a wal k i ng traverse occurs when the LRV 
cannot be depl oyed from the LM or  becomes i noperati ve after 
depl oyment .  Prepl ann i n g  for thi s  conti ngency i s  neces sary 
because i t  represents a s i gn i fi cant i mpact to the nomi nal 
timel i ne pl an . T he prima ry objecti ve of conducti ng a geo­
l ogy traverse to the Front rema i n s .  However , becau se of the 
di stances invo l ved and the greater time requi red for crew­
man to wa'l k the di stance , there i s  i n suffi cient time for the 
Front traverse a nd ALSEP depl oyment during the fi rst EVA, 
the ALSEP depl oyment wi l l  be deferred u nti l EVA-2 . 

I n  a One-Man EVA-1 wi th an operati ona l LRV ,  the primary ob­
jecti ve , aga i n ,  i s  to conduct a geol ogy traverse to the Front 
wi th the resul t that the ALSEP depl oyment i s  deferred unti l 
EVA-2 because of i nsuffi ci ent time for one crewman to accomp­
l i sh both tasks  duri ng a s i n gl e  EVA. 
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4 .  1 . 1 EVA-1 Two Man Wa l ki ng Traverse 

The maximum impa ct to the EVA- 1 timel i ne pl an occurs i f  i n ­
s urmountabl e probl ems are encountered duri ng LRV depl oyment 
and i n i ti al tes t  dri v i n g  of the LRV .  As suming a 30 mi nute 
troubl eshooti ng peri od i s  unsuccessfu l , the rema i nder of  the 
EVA i s  modi fi ed to refl ect l o s s  of the LRV .  

The EVA-1 surface acti v i ti es for the fi rst 3 0  minutes are no­
mi nal wi th the CDR and the LMP per·formi ng the egress fu ncti ons , 
MESA and TV depl oyment , ETB trans fer and co 1 1  ecti on of the con­
ti ngency sampl e .  Both crewmen then beg i n  to depl oy the LRV .  
( For the purpose of thi s pl an i t  wi l l  be a ss umed that a LRV 
mal funct ion occurs i n  the l atter  s tages of the LRV po st-depl oy­
ment checkl i s t and test  dri ve at  approximately 45 mi nutes i n to 
the timel i ne . ) After troubl e shooti ng the LRV wi th engi neering 
as s i stance from MCC-Hou , the LRV i s  abandoned . 

T he CDR proceeds to the Quad I I I  a rea , opens the therma l b l an­
ket and  offl oad s the geol ogy pal l e�t to  the +Y footpad .  After 
remov i ng the upper handra i l  he then removes the HTC from the 
geo l ogy pal l et ,  depl oys the l egs and p l aces i t  on the surface 
i n  a po si ti on conveni ent for use a s  i nterim stowage for tool s 
and equ i pmen t .  He then removes S CB #2 a n d  # 3  from the geol ogy 
pal l et and attaches them to the HTC . 

The LMP meanwhi 1 e has unstowed the EVA-1 pa 1 1  et from the MESA 
and pl aced the LM ECS LiOH can i nto the pa l l et pocket. He 
then cl imbs the l adder to the LM porc h ,  retri eves the CSRC 
a nd i ngres ses the LM . After stowing  the CSRC the CDR ass i sts 
the LMP in transferri ng the EVA- 1 pal l et i n to the cabi n .  The 
LMP offl oads the pal l et equi pment then egresses the cabi n 
bri ng i ng the empty pal l et wh i ch i s  s ubsequentl y d i scarded 
under the LM . After cl osi ng the hatch the LMP descends aga i n  
to the surface .  

Whi l e  the LMP compl etes hi s cab i n  acti vi ty the CDR uns tows and 
opens SRC #l . He then removes  70rrm magaz i nes KK and 00 from 
the ETB and pl aces them i n  SCB #3 . T he CDR ' s 70mm camera i s  
unstowed from the MESA and maga z i ne NN from the ETB i s  i nsta l l ed .  

Both c rewmen assi st i n  confi guri ng the PLSS tool carri ers for 
the wal k i ng traverse . The hammer ,  tongs , extensi on handl e ,  
scoop and co re tube tool removed from the HTC and geol ogy pa l ­
l et and attached to the EMU . SCB #2 i s  pl aced on the r ight 
s i de of  the LMP ' s  PLSS and SCB #3 i s  a ttached to the l eft s i de .  
T he core tube cap di spenser i s  removed from SCB # l  a nd a ttac hed 
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4 . 1 . 2  

to the PLSS tool carr ier .  The 20-DSBD '  s are removed from SCB 
#1  and attached to the camera brackets . SCB #1  i s  attached to 
the l eft s i de of the CDR ' s  PLSS and SCB #4 i s  removed from the 
geol ogy pal l et and attached to the r ight s i de .  T he BSLSS i s  
removed from the ETB and attached to the back of the CDR ' s 
PLSS and the LCRU wi th the LGA i s  a ttached to the back of the 
LMP ' s  PLSS . Fol l owi ng a prel imi nary c heckout of the LCRU , 
the crewmen don the 70mm camera , retrieve and deploy the 
gnomon and depart on the geol ogy traverse to the Front . The 
EVA- 1 traverse i s  shown i n  Fi gures 4 . 3-1 , 41 3-2a&b , and 
4 . 3-3a&b .  The EVA-1 geol ogy stat ion acti v i ti es are shown 
i n  tabul ar form i n  Tabl e 4 . 3- 1  for the wal k i ng traverse . 
Tab le  4 . 3-4 i s  a summary timetabl e  for the wal k i ng traverse 
and stati on acti v i t i es .  

Upon compl et ion of the traverse and return to the LM , the crew­
men offl oad the SCB ' s ,  tool s ,  LCRU and BSLSS from the LMP ' s  
and CDR ' s EMU/ PLSS and i nterim stow them i n  appropri ate l ocati ons 
on the MESA and HTC . The CDR wi l l  then retri eve the pol ari z i n g 
fi l ter from the MESA stowage l ocati on , sel ect an appropri ate 
s i te for the experiment and performs the far and near pol ari ­
metri c photography experiment .  

The Lt1P meanwh i l e  111i l l  depl oy the 5\JE and perform the LM S i te 
Photography , ta ki n•J panorama s at 4 ,8 and 1 2  o ' cl ock as we l l  a s  
other areas of  i n terest around the DPS engi ne and footpads . 

Both crewmen then unstow the Fl ag and depl oy i t  wi thi n v i ew 
of the TV camera . After documenti ng the Fl ag depl oyment the 
crew then beg i n  the EVA cl oseout acti vi t ies . 

SCB #1  i s  fi l l ed and pl aced i n to S RC #1 . Core tubes from 
SCB #1 are stowed i n  SCB #4 and rema i n i ng s ampl es from SCB #2 
are stowed in the SCB #3 or #4 . Spare 70� magaz i nes i n  SCB 
#3 are pl aced i n  the ETB , as are the 70� camera s .  

T he LMP gets SCB #3 , cl imbs the l adder a n d  i ngresses the LM.  
After transferri ng the SRC and ETB i n to the cabi n ,  the CDR 
gets SCB #4 and cl i mbs the l adder. After stowi ng the LEC on 
the porch and hand ing  SCB #4 to the LMP , the CDR termi nates 
the EVA by i ngres s i ng the cabi n .  

EVA-2 Two Man Hal k i n g  Traverse 

The second EVA peri od begi n s  i n  a ma nner qu i te s imi l ar to the 
nomi nal EVA-2 i n  that the CDR egresses to the U1 porc h ,  di s­
cards the jetti son bag , hands the LEC to the LMP and then de­
scends to the l u nar  surface . After the EVA-2 pa l l et i s  unstowed 
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from the MESA and a L i OH can i s ter stowed i n  the pa l l et pocket , 
the LEC i s  attached and the pa 1 1  et i s  transferred i nto the LM. 
The LMP then attaches the ETB to the LEC and the ETB i s  trans­
ferred to the surface where the CDR hangs i t  from the MESA tabl e .  
Next the CDR unstows the ALSO and pl aces i t  o n  the surface and 
then retr ieves the 70mm camera from the ETB to photograph the 
LMP ' s  egres s .  

The LMP , after stowi n g  the equi pmE!nt from the EVA-2 pa l l et ,  
confi gures the LM cabi n for surface operati ons and then moves 
through the hatch bri n g i ng the empty pa 1 1  et whi ch he d i scards 
i nto the Quad I are a .  He cl oses the hatch a nd descends to the 
l unar surface .  

After po i nti ng the TV camera to v i ew the S EQ Bay area ( Quad I I ) , 
both crewmen beg i n  the ALSEP offl oad operati ons as descri bed 
i n  Secti on 3 . 1 . 2 .  The traverse to the ALSEP s i te rema i ns un­
changed except that i n s tead of dri vi ng the LRV , the CDR carri es 
the HTC and the ALSO whi l e  the LMP carr ies  the ALSEP barbe l l .  
The LRRR rema i ns i n  the Quad I I I  stowage l ocati on unti l l ater 
i n  the EVA. Upon reach ing  the ALSEP si te ,  the ALSO and HTC 
are pl aced in a po s i ti on to dep l ov the Heat F l ow Exp and the 
ALSEP i s  depl oyed as descri bed a l so i n  Sect ion  3 . 1 . 2  except 
that fo l l ow ing  Central Stati on act ·i vati on the LMP returns to 
the LM to retri eve the LRRR and both 70mm c ameras ,  Wi th hi s 
camera mounted on the EMU , the LMP carr ies  the LRRR and the 
CDR ' s  camera . to the ALSEP si te . 1\fter l eavi ng the CDR ' s earn ­
era on  the HTC , the LMP dep 1 oys the LRRR and proceeds with  the 
ALSEP photography .  

After compl eti ng the deep core dri l l i ng ,  the CDR then col l ects 
documented sampl es from the ALSEP area unti l the LMP has com­
p l eted hi s ALSEP photography .  

Upon camp 1 et ·i n g  the ALSEP  depl oyment , both crewmen return to 
the LM , bri ng i ng the HTC to reconf·i gure fo r the geol ogy tra­
verse . 

The LMP opens the MESA bl ankets and removes two LCRU batteries , 
one of wh i ch wi l l  be wrapped i n  a pi ece of  thermal bl anket and 
stowed in the +Y footpad and the other wi l l  be i nsta l l ed i n  the 
LCRU . The LMP removes SCB #7 from the geo l ogy pal l et a nd trans­
fers equi pment from SCB #5 whi c h was removed from S RC #2 and 
p 1 aced on the HTC by the CDR. The equi pment transferred to the 
SCB #7 i s  a s  fol l ows : 3 core tube s ,  one core tube cap di spens­
er, one SESC , two 20-DSDB . SCB #7 i s  then stowed i n  the +Y 
footpad . 
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4 .  1 • 3 

The CDR tran sfers the core stems and 2-20 DSBD ' s  i n  SCB #2 i nto 
SRC #2 and then attaches SCB #2 to the L�1P ' s PLSS too 1 harness . 
He a l so attaches SCB #6 , the core tube cap d i spenser ,  the hammer ,  
the core tube tool  and the LCRU to the U1P ' s PLSS tool harness 
and then sets the LCRU Select swi tch to Pt1l /WB . T he U�P i n  turn 
attaches SCB #5 and the BSLSS to the CDR ' s  PLSS tool harnes s .  
The spare 70mm mags are stowed i n  S CB # 6  a nd  the two 20-DSBD ' s  
i n  the SRC are attached to the 70mm cameras whi ch are then 
mounted on the EMU . T he tongs and extensi on handl e/scoop are 
tethered and MESA bl ankets t i d i ed .  After retri evi ng the map 
from the ETB , the CDR and LMP depart on the geo 1 ogy traverse 
shown i n  Fi gures 4 . 3- l , 4 . 3-2a&b and 4 . 3-3a . The geol ogy 
stati on acti v i t i es are shown i n  tabu l ar form i n  Tabl e 4 . 3 -2 
for the wal ki ng traverse . Tab l e  4 . 3-4 i s  a summary t i me-
tabl e for the wal k i ng traverse a nd station acti v i t i e s . 

After compl eting the geol ogy traverse the CDR and LMP return to 
the LM . The CDR sw'i tches the LCRU to OFF and removes i t  from 
the LMP ' s  PLSS , pl aci n g  i t  i n  the sun . S CB #5 and the BSLSS are 
removed from the CDR ' s  PLSS and pl aced on the SRC .  The CDR re­
moves the hammer ,  core tube tool , core tube cap di spense r ,  SCB 
#2 and #6 from the LMP ' s  PLSS , p l aci ng the tool s on the HTC and 
the bags on the MESA. T he BSLSS i s  stowed i n  the sun . Cameras 
are doffed and pl aced i n to the ETB after the 20-DSBD ' s  a re re­
moved . The tongs and extens i on handl e/scoop are untethered and 
sto�1ed on the HTC .  

The CDR then removes the s i x  core stems ( the deep core ) from the 
SRC and pl aces them i n  SCB #5 and after SCB #5 i s  fi l l ed wi th 
sampl es from the other col l ection bags , i t  i s  sto�1ed i n  SRC #2 
and the SRC i s  cl osed and seal e d .  

After the EMU ' s  have been cl eaned the U1P c 1 i mbs the L M  1 adder 
carrying  SCB #6 a nd i ngresses the LM. After reconnect i ng the 
L E C , SRC #2 and the LEC are tran sferred i nto the cabi n .  The 
CDR then stows the LEC on the l adder hook , adj usts the LCRU 
therma l bl ankets , retr i eves SCB #2 and cl imbs the LM l adder to 
the porch where he hands the SCB to the LMP and i n  turn re­
cei ves the upper end of the LEC whi ch he s tows on the porch 
ra i l .  The CDR then i ngresses the cabi n ,  termi nati ng the EVA-2 
acti v i ty .  

EVA-3 Two Man Wal k i ng  Traverse 

The acti v i t ies  in the thi rd conti ngency EVA peri od 
the CDR ' s egress to the LM porch �1here he rece i ves 
cards a jetti son bag and hands the LEC to the LMP . 
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descends to the surface and the ETB i s  transferred down a nd 
a ttached to the MESA tab l e .  The CDR then retrieves the LCRU 
battery from the +Y footpad and ·i n s ta l l s  i t  i n  the LCRU .  The 
L�1P , after confi gur ing  the LM cab·i n  for surface act i v i ty ,  
egresses and descends to the surface . 

The CDR retri eves SCB #7 from the +Y footpad and attaches i t  
to the HTC .  The 2-20 DSBD ' s  are removed from SCB #7 and p l aced 
on the MESA tabl e .  The core tube cap di spenser  i s  a l so un­
stowed from SCB #7 and a ttached to the LMP ' s  PLSS tool harness 
a 1 ong wi th the harrrner , core tube too 1 , S CB #8 , BSLSS samp l e  
bag and the LCRU . The L�1P then attaches SCB #7 and the BSLSS 
to the CDR ' s  PLSS tool harness . The LCRU i s  swi tched on i n  
the PMl /WB mode .  Next the tongs  and exten s i on handl e/ scoop 
are tethe red and the 20-DSBD ' s  are attached to the cameras .  
After mounting  the camer·a s on the EMU and ge tti ng the maps 
from the ETB ,  the CDR and LMP depart on  the geol ogy traverse . 
The EVA-3 geol ogy traverse i s  shown i n  F i gures 4 . 3- l , 4 . 3-2a&b , 
4 . 3 - 3a & b .  The EVA-3 station  acti v i ti es are shown i n  tabul ar 
form in Ta b l e  4 . 3 - 3  for the wal ki ng traverse . Tabl e 4 . 3-4 
i s  a summary t imetabl e for the wa l k i ng traverse and station  
acti v i t ie s . Upon compl et ing  the  geol ogy traverse , the 
crew returns to the LM for c l oseout acti v i t i es . 

The LMP removes  the BSLSS and SCB #7 from the CDR ' s PLSS , at­
tac hes S CB #7 to the HTC and pl aces the BSLSS on  the MESA. 
The LCRU i s  removed from the LMP ' s PLSS and p 1 aced on the sur­
face and the LMP then p ho to graphs the area under the descent 
engi ne pri or to col l ecti ng  the contami na ted sampl e .  Then , 
us i ng the scoop/extens i o n  handl e the contami na ted samp l e i s  
col l ected and pl aced i nto the SESC the CDR has opened and hel d  
fo r the LMP . The CDR then removes the SESC seal protectors 
and seal s the SESC and pl aces i t  in the ETB . After the LMP has 
compl eted the conti ngency sampl e area photographs , the BSLSS 
i s  removed from t he CDR ' s  PLSS and SCB #8 from the LMP ' s too 1 
harnes s ,  both crewmen doff the i r PLSS tool harnesse s .  The LMP 
then re tri eves the SWS foi l , pl aces i t  i n  the SWC bag and s tows 
i t  i n  the ETB .  

I f  t ime permi ts and the fai l ed LRI/ i s  at  the LM , the CDR un­
s tows the TCU  and mounts the TV camera on the TCU . The Y -cabl e 
for the LCRU/TCU i s  stri pped from the L RV and attached to the 
TCU . He then un stows and assemb l es the HGA and ca rri es the 
TCU/TV and the HGA to the LM l aunch  observa t i on s i te approx i ­
ma tely 300 feet East  o f  the LM o n  a head i n g  o f  096 ° . T he LMP , 
a fter compl et ing  the SWC tas k , carr i e s  the LCRU to the obser-
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4 .  1 .  7 

vati on s i te .  The HGA and TCU staffs are i mpl anted i n  the sur­
face ( us i ng  roc ks for s upport i f  requ i red )  and the GCTA sys tem 
i s  i nterconnec ted .  The HGA i s  a imed toward earth and the TCU 
i s  ori ented and l eve l ed as much as  poss i bl e .  T he LCRU i s  
swi tched to i nternal  power and the TV RMT mode i s  sel ected . 
The LMP photographs the GCTA i n stal l ati on after the LCRU 
covers have been adju sted and the crew retu rns to the LM . 

The LMP removes hi s 70mm , stows i t  i n  the ETB and then retri eves 
the dust brush to cl ean the EMU ' s .  The LMP then c l i mbs the LM 
l adder carryi ng  the BSLSS sampl e bag and i n gresses the LM . 
After the LEC i s  attac hed to the handhol d and to SCB #7 , SCB 
#7 i s  tran sferred i nto the LM . Next the ETB i s  a ttached to 
the LEC and transferred i n to the LM. 

The LMP thetl acti vates the LM track i ng  l i ght  and the CDR veri ­
fies the l i ght i s  operati n g .  T he CDR makes  a fi nal check  of  
the area , then cl i mbs the l adde r carry ing  SCB  #8 whi ch he hands 
to the LMP . After rece i v i ng and d i scard i ng the LEC the CDR 
i ngresses the c ab i n  to terminate the E VA-3 acti v i ty .  

Conti ngency EVA - Mi n imum Time , One Man 

Dur ing  a l unar  l and i n g  mi s s i on ,  many factors wh i ch i nfl uence 
the LM ' s  l unar stay capabi l i ty may al l ow on ly  a very l i mi ted 
amount of t i me i n  whi ch to perform any E VA acti v i ty .  Fo r thi s 
s i tuati on , on ly  those l unar surface o bjecti ves hav i ng the 
hi g hest  pri ori ty and whi ch can be accompl i shed i n  a s hort per­
i od of time wi thout be i n g  conti ngent on  a previ ous task  are 
consi dered .  Fi g ure 4 . 1 - i s  prese nted as a s ummary t imel i ne 
fo r the Con t i ngency EVA Mi n imum T ime - One Man EVA and the 
ta sks  i nc l uded are those whi ch meet the a bove cri teri a .  T he 
hi g hest pri ori ty tas k  i s  that of documenti ng  the c haracter 
of the l anding  s i te by sampl i ng and p hotograp hi ng the area . 
The area i s  sampl ed u s i ng  the Conti ngency Sampl e Co l l ecti on 
dev i ce and the characteri sti cs of the l andi ng s i te are ob­
ta i ned by verbal des cri pti on and 70mm camera p hotography.  

After egres s i n g  the cabi n ,  the EVA crewma n pauses  at the top 
of the 1 adder to depl oy the t1ESA. He then descends to the 
l unar surface and uti l i zes onl y  the amount of time for en­
vi ronmental fami l i ari zati on he feel s i s  necessary to assure 
himse l f  that he can proceed safely  wi th the rema i n i ng EVA 
task s .  He 1�i 1 1  then proceed to transfer the ETB conta i n i ng 
the CSRC and a maga z i n e  fo r the 70mm camera to the l u na r sur­
face .  After attach i n g  the ETB to the MESA he wi l l  unstow the 
CS RC , depl oy the handl e and bag and the n col l ect a sampl e i n  
an und i s turbed area , preferab ly  wi thi n v i ew of the crewman 
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sti l l  i n  the LM cabi n .  T he handl e of the CS RC i s  then re­
moved and the CSRC bag detached , fol ded , se a l ed and hung on  
the l ower 1 adder ru n g .  T he crewma n then unstows the 7 0mm 
camera from the MESA , mounts i t  on the EMU and then i n ­
stal l s  a magaz i ne from the ETB .  The crewman takes a 
360° pan from the +Z ( 1 2  o ' c l oc k )  pos i t i on as wel l as any 
add i ti ona 1 photographs he feel s are necessary to suffi c: i e ntl y 
document the l andi ng s i te ( wi thi n a l l owab l e t i me constra i nts) . 
T he c rewman then stows the camera and the CS RC i n  the ETB and 
trans fers the ETB i n to the ascent stage where the IVA crewman 
offl oads the se i tems and prepa res the LEC/ETB for je tti son .  
T he crewman then c l i mbs the l adder to the  LM porch and before 
i ngress i ng , rece i ves  the LEC/ETB from i ns i de the cabi n ,  and 
di scards i t .  He then proceeds  to i n gress the U 1  and term i nates 
the EVA . 

T he I VA crewman ' s  ta s k  du r i n g  the EVA i s  to mon i tor  and p hoto­
graph the EVA crewman ' s  acti v i ty u s i ng the 7 0mm c amera and the 
1 6mm sequence camera . He  i s  al so  respons i b l e  for read i ng the 
conti ngency procedures to the EVA crewma n and supp l y  h i m  wi th  
supporti ng i n forma t i on as  req u i red .  T he I VA crevll71an a l so 
a s s i s ts wi th the ETB tran sfers and takes care of s towi ng the 
ETB content s .  

S econdary coverage o f  the EVA crewman ' s  act i v i ty i s  accomp l i s hed 
dur i ng real t ime wi th the MESA-mounted TV  camera wh i c h has been 
p re-set and or i ented to cover the general area of the l owe r LM 
l adder . 

T he EVA crewman ' s  s u rface acti v i ty i s  confi ned ma i n l y  to the 
a reas whi ch can be mon i tored by the I VA crewma n .  Thus , prac­
t i ca l l y  a l l of the s urface acti v i ty can be documented wi th  the 
sequence camera . 
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CONT I N GENT PLANS 

4 . 2  

4 . 2 . 1  

Detai l ed Pr·oce dures - Conti nge ncy EVA ' s  

EVA- 1  Two Man Wal k i ng Traverse 

The fol l ow i ng pages prese nt de ta i l e d  step-by-s tep procedures , 

i n  a verti cal  ti mel i ne fo rma t ,  fo r the EVA- 1 Two �1an Wal k i ng 

Tra verse . These proce dures a re based upon the a s s umpti on  that 

LRV fai l ure occurs at the poi nt of tes t dri vi ng th e veh i c l e  

( 0+45 i nto EVA- 1 )  and that th e geo l ogy tra verse wi l l  b e  ac­

compl i shed duri ng EVA-1 and the  ALSEP wi l l  be  depl oyed in  EVA- 2 .  

The geol ogy s tati on acti vi ti es wi l l  be s i mi l ar to thos e i n  th e 

nomi na l EVJ\ - 1  trave rs e .  The excepti ons , notab ly , are th ose i n  

wh i ch the neces sa ry equi pment i s  not avai l ab  1 e due to absence 

of th e LRV and tha t  the between s ta ti on traverse ti mes wi l l  b e  

i ncreased t o  refl ect the wa l k i ng traverse ra te . 
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M I S S I ON :  APOLLO 1 5 ,  J - 1  DAT E :  5/1 8/ 7 1  
EVA : 1 ,  Two Man Wal k i ng Trave rse 

L M P  ACTIVI T I E S  
EVA 
T I M E  

0+30 i 
CDR ACTIVI T I E S  

NOTE : l0or the purpose of thi s  t imel i ne 
pl an , i t  i s  assumed tha t  the EVA 
acti vi ties a re nomi nal up to 45 
mi nutes i nto the EVA at  wh ich  
t ime a LRV  mal function occurs . 

-r 

--

--

· -

0+40 

. 

·r 

·r 

� Remove l6mm mag CC from ETB a nd . r 
attach to camera 

r- Photo CDR/ LRV -r Tes t  dri ve LRV - Park LRV i n  
Quad I V  near MESA 

-

-

Stow l6mm cam on LRV LMP handho 1 d • � [LRV wi 1 1  not functi on]  
Troub l es hoot LRV ( 30 mi n Max )  T roubl eshoot LRV (30 mi n Max) 

·r 

0+50 
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M I S S I ON :  APOLLO 1 5 ,  J - 1  DAT E :  5/1 8/7 1  
EVA : l ,  Two Man Wa l k i ng T r averse 

s TASK 
EVA E FUNCTION 

L M P  ACT IVI T I E S CDR ACTIVI T I E S  0 
T I M E  c l c 

A M 0 
M p R 

� 0+50 

� "I"' 

f- ·I"' 

� ·t-

1- .,.. 

1- -,... 

� . 

f- -r 

� "I"' 

1- ·I"' 

r- l +OO 

f- "I"' 

1- "I"' 

� ·t-

� '• ·I"' 

1- -,... 

� ·t-

� "I"' 
.. 

·r 
.. 

·I"' 

- l 1 0  + 
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M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA: 1 ,  Two Man Wal k i ng T r·averse 

L M P  ACT IVI T I E S=:=J 

Abandon LRV 

Uns tow and attach E VA-1 pal l e t  
to MESA tab l e  

Remove & di scard 16mm cam rack 
Uns tow & pl ace ECS L iOH i n  

pal l e t  pocket 

Stow ETB on MESA tab l e  
Attach LEC to EVA-1  pal l et 

Cl i mb LM l a dder to porch 

Retri eve cant samp le  & i ngress 
LM 

Stow cant samp le  i ns i de LM 

Attach LEC to overh ead handra i l  

T ransfer pa l l et i nto LM 

Dis connect LEC from pal l et 

Stow LEC i ns i de cabi n 

Remove from pal l et  & s tow : 
food ,  batteri es , L i OH cans 

P l ace pa l l et on LM fl oor 

Move th rough LM hatch 

Retri eve & d iscard pal l e t  

C lose LM hatch 

Descend to surface 

EVA 
T I M E  

1 +  1 0  

-� 

·I-

·I-

-1-

-r 

·I-

1-

1-

·I-

1 +20 

·I-

1-

·I-

·I-

-r 

·r-

·I--

·-

. 

DAT E :  5/1 8/7 1  

s 
E 

CDR ACTIVI T I E S  0 
c 
A 
.. 

Abandon LRV 

Remove Quad I I I  thermal b l a n kets 
from geol ogy pa l l e t  

Offl oad geol ogy pal l e t  from L�1 
and pl ace on +Y footpad 

Remove & di scard pal l et  ha ndrai l s  
Pul l HTC s towage pi p pi n 
Remove straps around HTC l egs 

Open HTC and swi ng out 
Pul l h i nge p i n  l anyard to re l ease 

HTC 
Depl oy HTC l egs and pl ace HTC on 

surface near +Y footpad 
Pu l l HTC s towage pi p pi ns ( 4 )  

Remove stowage bracket 

Stow tongs on HTC 

T ransfer pa l l et i nto LM 

Uns tow SCB #2 & #3 from 
geol ogy pal l e t  & pl ace on HTC 

Remove 70mm mags KK, 00 from 
ETB & s tow i n  SCB #3 

Uns tow CDR ' s  70mm cam from MESA 
& attach mag NN from ETB & 
l eave cam i n  ETB 

Uns tow and open SCB # 1  
Remove & stow i n  SRC : 

6 core stems , 2 core s tem cap 
di s p ,  2-20 DSBD, 1 core tube 

+ 1 30 cap d1 sp  
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M I S S I ON :  APOLLO 1 5 ,  J - 1  DAT E :  5! 18/ 7 1  
EVA: 1 ,  Two Man Wa 1 k i ng  Traverse 

L M P  ACTI VI T I E S  

� Descend to surface 

� Attach to CDR ' s  PLS S :  
• SCB # 1  t o  l e ft s i de 

f- • SCB # 2  to ri gh t s i de 

� Assemb l e  & tether ext h ndl /scoop 

f- C l ose  l i d  on SRC #1 

� Open LRV antenna can 

f- Uns tow LGA 

- Hand LGA to CDR 

f- Ass i s t  CDR wi th LCRU 
checkout 

-

r-
Remove BSLSS from ETB & 

- attach to CDR ' s  PLSS 

f- Attach 70mm cam/bag  d isp  to EMU 
Retri eve traverse  maps and 

sun compass from ETB 
f- Depart on Geol ogy Traverse 

f-

EVA 
T I M E  

1 +30 

"I" 

"I" 

·r 

-� 

CDR ACTIVI T I E S  

Attach to LMP ' s  PLSS : 
• Hammer ( from HTC) 
• Core tube tool ( from HTC) 
• SCB #2 to l eft s i de 
• SCB #4 ( from pa l l et )  to ri gh t 

s i de 
• Core tube cap d i s penser 

T ether tongs 

-r- Uns tow the LCRU from MESA 

. Attach LCRU to back of LMP ' s  PLSS 

-- I ns ta l l LGA on LCRU & connect 
antenna cab l e  

-- LCRU cb-cl osed 
LCRU Pwr Sw - HH 
LCRU Sel Sw - PMl /NB . 
Check LCRU AGC , Temp & Pov1er 
LCRU Sel Sw - PMl /WB 

l +40 T i dy MESA therma l b l a nkets 

. 

. 

"I" 

·r 

Attach 70mm cam/bag d i sp  to EMU 
Uns tow gnomon ,  depl oy and carry 

on  geol ogy tra verse 
Ori ent TV  i n  dir of tra verse 
Depart on Geol ogy T raverse 

� -r-
NOTE :  The geo logy traverse & task i nformati on for the EVA-1 

r- Wal k i ng Traverse i s  conta·i ned i n  Secti on 4 . 3 ,  Tabl e 4 . 3- 1  

-

t 
1 +50 
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M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA : 1 ,  Two Man Wal k i ng T raverse 

L M P  ACT IVI T I E S  

f-

f-

� 

-

� 

f-

f-

� 

t-

f-

f- Arri ve at LM 

� Remove SCB # 1 & # 2 from CDR PLSS 
& stow on HTC 

t- Remove BSLSS from CDR PLSS & 
stow i n  sun 

� Stow sampl es from SCB #2  i n  
SCB # 1  

� Remove 6 core s terns & ? core 
stem cap d i s p  from SI\C # 1  
& s tow i n  SCB #2  ( o n  HTC) 

t-- Uns tow SWC from MESA 

� 
Carry SWC 60 ft SE of LM 

f-

1- Remove swc from s towagE! can 

r- Extend swc s taff 

.__ Depl oy swc foi l 

EVA 
T I M E  

5+50 

+ 

-� 

·t-

-� 
-� 

-� 

·t-

·I-

-� 

CDR 

-

DAT E :  5/ 1 8/ 7 1  

s 
E 

ACTIVI T I E S  Q 
c 
A 
... 

6+00 Arri ve at  LM 
Ori ent TV to v iew LM a rea 

� Remove SCB #3 & #4 from LMP 
PLSS & pl ace on LRV seat 

t- Remove LCRU from LMP PLSS 
& s tow i n  sun 

·t- Remove hammer ,  core tube tool & 
core tube cap di sp from LMP 
PLSS & s tow on HTC 

.... 

-r Retri eve from MESA & i ns tal l 
fi l ter on ?Omm cam 

·t-
Retri eve gnomon 

+ 
Sel ect s i te for pol arimetri c 

+ photography 

-� 

6+1 0 Ob ta i n fa r-fiel d p o l a ri metri c 
photographs 

31 1 
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M I S S I ON :  APOLLO 1 5 ,  J - 1  
EVA , Two Man Wal k i ng T raverse 

L M P  ACTIVI T I E S  EVA 
T I M E  

f.- Depl oy SWC foi l  6+1 0 

-

Push SWC s taff i nto s urface 
·I-

Photo SWC X-sun & dn-sun 

·t-
Return to LM 

Obta i n  ?Omm photo pans around -r 
LM at 1 2 : 00 ,  4 : 0 0  and 
8 : 00/30 ft ; photo des cent 
eng i ne/surface (Quads I I  & I I I )  · 

and i nspect LM 
+ 

·t-

6+20 

. 

. 

Uns tow fl ag  ki t from MESA . 

Remove fl ag coveri ng ·r 
Keep staff & pas s fl a g  to CDR 

f- Retri eve hammer from HTC --

r-

Dri ve staff i nto s urface 

Photo CDR/ Fl a g  
Pass LMP 70mm cam t o  CDR 

Stow hammer on HTC 
Remove SCB #1 from HTC & pl ace 

in SRC # 1  

Remove SRC # 1  seal protector 

C lose and seal SRC #1 

· -

+ 

6+30 

3 1 3 

DAT E :  5/ 1 8/ 7 1  

CDR ACTIVI T I E S  

Ob ta i n  far-fi e l d pol ar imetri c 
photographs 

• 3 photos , 50 -1 1 0  degree 
phase angl e 

• 3 photos 20 degrees down­
sun from fi rs t  photos 

Pl a ce gnomon at sampl e si te 

Obta i n  near-fi e l d pol a ri metri c 
photographs 

• 1 photo down-sun 
• 3 photos , 90 degrees phase 
• 3 photos , 1 1 0  degrees pha se 
• 3 photos , 1 30 degrees phase 

Col l ect a mi n .  of 4 rock sampl es 
i n  doc . sampl e bag 

Obta i n  post-sampl i ng photos , 
X-s un & dn-sun 

Retri eve gnomon & wal k to LM 

Stow sampl es i n  SCB #4 

S tow tongs on HTC 

Stow gnomon on HTC 

Sel ect fl ag  depl oyment si te 

Depl oy & mount fl ag  i n  staff 

Photo LMP I Fl ag 

Stow ?Omm camera in ETB 

Transfer a l l  cam mags from 
SCB #3 to ETB 

S TASK � F"UNCTIOfll 

� � 0 
lol p R 



M I S S I ON :  APOLLO 1 5 ,  J- 1  
EVA : 1 ,  Two Man Wal k i ng Traverse 

L M P  ACTIVI T I E S  

I- C l ose and seal SRC # 1  

� 
P l ace SCB #4 on SRC # 1  

1-
Pl ace SCB #3 on SCB #4 

1- T i dy MESA thermal b l a n kets 

EVA 
T I M E  

6+30 

.. 

·r 

·I-

DATE : 5/ 1 8/ 7 1  

C D R  ACTIV I T I E S  

Transfer al l cam mags from 
SCB #3 to ETB 

Remove mag from 500mm 
l ens cam & s tow i n  ETB 

Stow 500mm l ens cam on MESA 

Uns tow dust brush from 
Quad I I I  pa l l et  

S TASK � FUNCTION 

C L C 

A M D 
M p R 

1- Uns tow dus t brush from geo pa l l et  ·1-

1-

-

-

-

1-

1-

1-

Cl ean CDR ' s  EMU 

Stow dust brush on geo pal l e t  
I ngress LM carry i n g  SCB #3 

Attach LEC to handhol d  

T ransfer SRC # 1  i nto LM 

Remove SRC #1 from LEC 

Stow SRC # 1  i n  LM 

T ransfer ETB i nto LM 

1-- Remove ETB from LEC 
Stow ETB i n  LM 

1-

1-

C l ean  LMP ' s  EMU 
-r-

·r Stow LMP ' s  PLSS antenna 

· -

.. Attach LEC to SRC # 1  

. 

6+40 
Transfer SRC # 1  i nto LM 

. 

Transfer LEC hooks to surface 
·r 

Attach LEC to ETB 

·r 
Transfer ETB i n to LM 

. 

-r- Transfer LEC hooks to 
surface 

Stow LEC on l a dder hook 
.. 

LCRU  Pwr Sw - OFF 
· ·  Adjust  LCRU thermal b l ankets 

r Cl ean EMU 

6+50 

31 5 



M I S S I ON :  APOLLO 1 5 ,  J - 1  DATE : 5/ 1 8/ 7 1  
EVA :  l ,  Two Man Wal k i ng Traverse 

EVA L M P  ACTIVI T I E S  CDR ACTIV I T I E S  T I M E  

r- 6+50 Cl ean EMU 
Ascend l adder carry SCB #4 

r- -

r- - ·  

Stow SCB #4 i n  LM Hand SCB #4 to LMP 

r- Pass LEC to CDR 
-- Stow LEC on p l atform 

1- Ass i s t  CDR - Stow CDR ' •; -- I ngress 

PLSS antenna 

1-- --

r- - ·  

� NOTE : Oe tai l ed Procedures for 
fi nal EVA cl oseout are 

r- presented i n  the Lunar 
Surface Checkl i s t  

'" t 
r- END l s t  EVA 7+00 END l s t  EVA 

1- . 

- . 

- --

r- . 

r- --

1- -

1- ·-

r- --

1- .. 

� 

3 1 7 

s 
E 
a 

c 
• 
� 

TASK 
F'UNCTION 

L c 
M 0 
p R 



4 . 2 . 2  EVA- 2 TWO MAN WALK ING TRAVERSE 

The fol l ow i ng pages present detai l ed step-by-step procedures , 
i n  a verti cal ti mel i ne format , for the EVA-2 Two Man Wal ki ng 
Traverse wi th the assumpt i on that the LRV has not been usab le  
on  EVA- 1 . I n  thi s  cas e ,  the ALSEP i s  depl oyed on EVA- 2 fo l ­
l owed by the geol ogy traverse .  These procedures are a l so i n­
cl uded i n  the Lunar Surface Checkl i s t .  The g eo l ogy stati on 
acti v i ti es wi l l  be s i mi l ar to those i n  the nomi nal EVA-2  tra­
vers e .  The excepti ons , notably , are those i n  whi ch the nec­
essary equi pment i s  not ava i l ab l e  due to absence of the LRV . 
The between stati on travers e times are i ncreased to refl ect 
the wa l ki ng rate . 

3 1 9  



M I S S I ON :  Apol l o  1 5 ,  J- 1  DAT E :  5/24/7 1 
EVA · 2 Two nan Wa l ki nq Traverse 

L M P  ACTIVI T I E S  

r- Ass i s t  CDR; depl oy CDR PLSS 
antenna 

� 
Pl ace jett bag in hatch 

r Attach LEC to handhol d 

Ready ETB for transfer 
-

- Confi rm "GO" for 2-t�an EVA 

-

r Transfer pal l et i nto LM 

r 

EVA 
T I M E  CDR  ACTI VI T I E S  

0+1 0 r�ove thru hatch 

·fo 
Toss jett bag i n  Quad I 
Hand LEC to L�1P 

Descend to surface 

-- Unstow t·1ESA Pal l et #2 and attach  

-r-

to t�ESA tab l e  

Unstow ECS Li OH can i s ter & place 
in  pal l et bag 

Attach LEC to pal l et 
Transfer pa l l et i nto LM 

Descri be add i t i onal LM s i te 
character i st i c s  

1- Di sconnect LEC from pal l et + 

r Attach LEC to ETB . 1-
Tra nsfer ETB to surface 

1- Di sconnect and stow LEC 
Remove & stow pal l et equ i pment 

P l ace pal l et on LM fl oor 
Recorder - OFF 1- Veri fy VOX Sens ( 2 )  - nax 
Ver ify CB co nfi gurat ion  

r Uti l i ty & F lood l i g hts ·· OFF 
Move thru hatc h 

1-
Di scard pal l et i nto Quctd I 

r Close hatch  

r Descend to surface 

CDR depl oys LMP PLSS antenna 
� 

� Open SEQ bay doors 

...._ 

Transfer ETB to surface 

0+20 

·• Attach ETB to SRC tab l e  
Stow LEC o n  l adder hook 

. 
Unstow dri l l  from �1ESA & pl ac e 

on surface 

-r-- Get 70mm cam from ETB & photo 
L�1P egress 

. -

Depl oy LMP PLSS antenna 
-- Pos i ti on  TV to v i ew ALSEP 

offl oad 
·-

0+30 Offl oad ALSEP pkg l ( expts pkg ) 

321 
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M I S S I ON :  Apo l l o  1 5 ,  J - 1  DAT E :  5/24/71  
EVA : 2 Two Man Wal k i ng Traverse 

L M P  ACTI VI T I E S  
EVA 
T I M E  

CDR ACTIVI T I E S  

- 0+30 Offl oad ALSEP pkg 1 ( expt pkg ) 

Offl oad ALSEP pkg 2 ( p�1r pkg ) 

Remove & di scard boom-to-pkg sti c k " 
Pos i t ion  pwr pkg for fue 1 i ng 
Pul l tool stowage pi p pi n s  { 4 )  
Unstow UHT ' S ,  pass one to CDR 

tether 2nd UHT 
Unstow & pas s  carry bar· to CDR 
Depl oy fuel cas k  l anyar·d 

. 

� Rota te fuel cask down & stow -r-l a nyard 

1-
Unstow & engage dome removal tool 
Check tool securely en9aged ·r 
Remove & di scard dome/tool 

_ Unstow fuel transfer tool --

-

T i p  power pkg down 

Engage fuel transfer too l 
Check tool securely engaged 

--

Remove and d iscard boom-to-pkg­
sti ck  

�love pkg c 1 ear of  SEQ bay 

Tether UHT 

Assembl e & attac h carry bar 
to expts pkg 

Ass i s t  L�1P w ith  RTG fuel i ng 
a s  requi red 

- Remove fuel el ement from ca s k  
I nsert fuel el ement i nto RTG 
Report RTG fuel ed 

· • Chec k offl oad booms retracted 
C lose  SEQ bay doors 

.__ Removed & di scard tool 
Ti p pwr pkg up 

1-

1-

1-

Attach pwr pkg to carry bar 

Carry ALSEP  pkgs to depl oyment 
s i te 

0+40 Pos i tion  TV to v iew ALSEP trav 

-r-

·r 

0+50 

323 

Get traverse map from ETB & 
stow on HTC 

Tidy �1ESA bl ankets 
Carry ALSO and HTC to ALSEP 

s i te 

S TASK � FUNCTIOO 
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M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA:  2 Two r-lan Wal k i ng Traverse 

-

-

-

L M P  ACTIVI T I E S  

Place pkg s on surface with 
expts pkg in fi nal pos i ti on 

Di sconnect pwr pkg from bar 

Repos i tion pwr pkg 1 0 '  East 

Remove HFE stowage p i p  pi ns ( 2 )  

Ti p pwr pkg down 
Rel ease RTG cabl e B .  bol ts ( 3 )  
Dep loy RTG cabl e & di scard 

cabl e reel 

Report shorti ng swi tch amps 

Connect RTG cabl e to C/S 

Rel ease subpal l et B .  bol ts ( 2 )  

Li ft subpa l l et from PWR PKG 
& pl ace 1 0 '  N .  of PWR PKG 

Rel ease S I DE B .  Bo l ts ( 4 )  
& CC IG  cover bol t 

L ift S I DE from su bpal l et 

-- Remove B .  Bol t bloc k i ng cab l e  
reel 

-
Uns tow cab l e  reel 
Depl oy S I DE l egs & pl ace S I DE 

on su rface 
Unstow S I DE cab l e connector 
Open EXPTS PKG dust cover 
Connect S I DE cabl e to C/S 

Remo ve carry bar from C/S 

f- T ip  C/S down & a 1 i gn  

1--

1-
-

-

Stow carry bar on subpa l l et 

Unstow PSE stool from subpa l l et 
Scoop out depress ion  for stool 

Impl ace PSE stool 9 '  West 
of C/S 

C/S dust cover remove 

Rel ease PSE 8 .  Bol ts ( 4 )  

Carry PSE to stool 

Remove B. Bol ts from PSE 

......_ Pl ace PSE on stool 

DAT E :  5/24/7 1  

EVA 
T I M E  

0+50 

·t-

·I-

-r 

·r 

CDR ACTIV I T I E S  

Survey ALSEP s i te 

Pl ace ALSO & HTC on surface 
Ori ent ALSO to face  sun 

Rel ease HFE pa l l et B.  bol ts ( 2 )  
L i ft HFE pal l et from pwr pkg 
Carry HFE pal l et 1 5 ' N  C/S 

Unstow HFE connector 

Pl ace  HFE pa l l et on surface 
Connect HFE cabl e to C/S 

Carry HFE pa l l et 30 ' N 
of C/S , depl oying cab l e  

P lace  HFE pal l e t  o n  surface & 
l +OO fol d  mounti ng bra ces 

T i p  pa 1 1  et down 

·r 

·t-

·t-

Rel ea se  probe box B .  Bol ts (4 ) 

L ift probe box from pa l l et 

Separa te box and l ean  probe 
with tool aga i nst pal l et 

Carry other probe to dri l l  
s i te ,  depl oyi ng cab l e  

P lace  probe o n  surface 
Carry 1 st probe to dri l l  

s i te ,  dep loy ing cabl e 
Place probe on surface  

Rel ease e l ectronics  box B .  
Bo l ts ( 4 )  

L ift el ec tronics  box from pal l et 
Remove dust cover 
Ki ck  pa l l et c l ear of area 
P lace  box on  surface ,  

l evel and al i gn 

1 +1 0  Depl oy ALSO brac kets on HTC 
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M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : 2 Two Man Wa l ki ng  Traverse 

L M P  ACTIVI T I E S  

� Pl ace PSE on stool 

-

-
Report PSE l evel & al i gnment 

Rel ease  SWE B .  Bol ts ( 4 )  

� L ift SWE from C/S 

t- Carry SWE 1 3 '  N .  C/S ,  
depl oyi n g  cabl e 

t- Check l egs extended & l ocked 
P l ace SWE on surface , 

l evel and a l i gn 

Rel ea se LSM B .  Bol ts ( 2 )  

Remove ti e down & di scard 

� L ift LSM from C/S 

Check cabl e free of 
� Carry LSM 50 ' WNW , 

depl oying  cabl e 

sun sh iel d 

-
Se 1 ect LSt� si te 

Remove stowage  bracket 
Depl oy l egs 

� Al i g n  LSM & pl ace on surface 
wi t h  cabl e outs ide l egs 

Remove from co l l ar 

Depl oy center sensor arm then 
other two sensor arm�; 

Remove dust covers & PRA cover 

Al i gn and l evel LSM 

Check doors open & LSM free 
of di scarded parts 

DAT E :  5/24/71 

EVA 
T I M E  CDR ACTIVI T I E S  

1 + 1 0  Dep l oy ALSO brackets o n  HTC 

• Retri eve dri l l  from su rface 
Pl ace dri l l  on HTC 

·r Push dri l l  SW to test dri l l  
Dep loy rac k  l egs and remove rack  

from treadl e ·r 

-r-

·r 

·r 

1 +20 

·� 

P l ace rack  on surface 
Remove dri l l  from treadl e 

Carry dri l l  & rac k  to 1 st 
dri l l  s i te 

P l ace  rack & dri l l  on surface 

Remove & di sca rd stem cover 
Rel ease stem reta i n i ng vel cro 

Assemb l e  fi rst two bore stem 
sections  (one wi th  bi t )  

I nsert secti ons i nto dri l l  chuck 

Set dri l l  bit down on su rface 
at mark on HFE cabl e 

Remove battery therma l shroud 
Dri l l  bore stem i nto su rface 

r Remove dri l l  from bore stem 

• t- Reset dri 1 1  chuck 
P l ace  dri l l  on surface 

1- Assembl e 3rd & 4th sectio ns 
of bore stem 

-r- Li ft & attach  dri l l  to bore stem 
Dri l l  bore stem i nto surface 

·t-

·r 

1 +30 

327 

Remove dri l l  from bore stem 

Reset dri l l  chuck 
P l ace  dri l l  on surface 

Assembl e 5th & 6th sections 
on bore stem 

Lift & attac h dri l l  to bore stem 
Dri l l bore stem i nto surface 

S TAS'< � FUNCTION 
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M 1 S S 1 ON : Apo l l  o 1 5 , J - 1 
EVA : 2 Two f·1an Wal k i ng Traverse 

DATE : 5/24/71  

I-

� 

� 

1-

LM P ACTIV I T I E S  

Chec k doors open & LSM free 
of di scarded parts 

Report l evel & al i gnment 
Return to C/S 

EVA 
T I M E  

1 +30 

Starti ng front center & proceed i ng 
CW , rel ease/depl oy i n  turn B .  + 
Bol ts , s i de cabl e ,  antenna cab l e  
and bac k sunscreen 

Release two i nter B. Bo l ts 
Rel ease center B .  Bo l t  a nd 

rai se  sunsh i el d 
Remove sunscreen covers 

and di scard ( 3 )  
Check sunscreens properly 

depl oyed & engage vel cro tabs 

Retri eve & insta l l  antenna mast 

Rel ease antenna g imbal B-Bol ts 

Remove g imbal from subpal l et 
Remove g imbal hou s i ng cover 

Insta l l  g imbal on mast 
Remove hou s i ng & di scard 
Insta l l antenna on g imbal 

Check C/S a l i gnment 

Level & Al i g n  antenna base 

Enter el ev 4 . 7 1 and a z i muth 35 .8 1  
offsets --

---

·I-

·I-

. 

1 +40 

·I-

·t-

·t-

C D R  ACT IVI T I E S  

Remove dri l l  from bore stem 
Reset dri l l  chuck 

Pl ace dri l l o n  s Jrface 
Retri eve probe from probe 

box 

I nsert probe i nto bore stem 
Retri eve probe rod from box 

Push probe to bottom of stem 
Report probe depth 

Carry rac k ,  rod and dri l l  
to 2nd dri l l  s i te 

P lace  equ i pment on surface  
Assembl e l st two bore stem 

secti ons 
I nsert sections i nto dri l l  chuck 
Set dri l l  bit down on surface 

at mark on HFE cabl e 
Dri l l  bore stem i nto s urface 

Remove dri l l  from bore stem 

Reset dri l l  chuck 
Pl ace dri l l  on surface 

Assembl e 3rd & 4th sect ions 
on bore stem 

L ift & attach dri l l  to bore stem 
Dri l l  bore stem i nto surface 

Remove dri l l  from bore stem 

Place dri l l  on surface 
Recheck antenna l evel 

and al i gnment -1- Assembl e 5th & 6th sec ti ons 
on core stem 

Retri eve S I DE near subpal l et ·t-
L i ft and attach dri l l  to bore 

Carry S I DE 55 ft NE , depl oyi ng stem 
r- cab l e  --

Dri l l  stem i nto surface 

Remove dri l l from bore stem 

Remove & di scard dri l l  chuc k 
P lace dri l l  on surface 
Retri eve probe from probe box 

Sel ect S I DE depl oy s i te 
Remove S I DE dust cover 
Remove & impl ace grou nd 

Remove CC I G  cover 
'-- Remove CCIG from cavl t.Y 

screen 

·-

. 

I nsert probe i nto bore stem 
1 +50 Retr1 eve probe rod 
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M I S S I ON :  
EVA : 2 

Ape l l  o 1 5 , J-1 
Two 11an Wal k i ng  Traverse 

L M P  ACTI VI T I E S  EVA 
T I M E  

DATE : 5/24/7 1 

CDR ACTIVI T I E S  
S TASK � FUNCTION 

i � � 
M p R 

r- Remove CCIG from cavi ty 1 +50 Retri eve probe rod 

-

-

-

�bunt CCI G  i n  ground screen tube 

Pul l ground screen tube p i n  

Pl ace S I DE on  ground screen 

Level & a l i gn S I DE 

Rotate CC I G  down onto surface 

Pul l S I DE dust cover pin 
Report p in  pu l l ed 
Rechec k S I DE l evel & a l ·i gned 
Return to C/S 

Depress shorti ng swi tc h 
Check shorti ng swi tc h atnps zero 
Turn Astra Sw #1 cl ockw ise  
Request X-mi tter turn on 
Return to LM 

Remove thermal bl anket From 
over LRRR i n  Quad I I I  

Offl oad LRRR pal l et from LM 
Pl ace pal l et on surface & 

remove LRRR from pal l et 

.. 

·� 

2+00 

·t-

·� 

·I-

Get LMP 7011111 cam from ETB & mount -t­
on EMU ( carry CDR ' s  70mm cam 
to ALSEP s i te- l eave on HTC ) 

Retri eve and carry LRRR > 25FT 
west of centra l station 

. ... 

·-

2+1 0 

331 

Push probe to bottom of bore stem 

Report probe depth 
W ithdraw & di scard probe rod 

Carry rac k & dri l l  to cori ng 
s i te ( po s i tion  HTC as requ i red ) 

Impl ace dri l l  treadl e on surface 

Open SCB #2 and assembl e 
1 st two core stems 

Thread sections i nto dri l l  
Li ft dri l l  and pl ace core 

b i t  i nto tread l e 
Dri l l  core stem i nto su rface 

Remove dri l l  from core stem & 
pl ace on surface 

Assembl e 3rd & 4th core 
stem secti ons  

Thread secti ons  onto stem 
Retri eve dri l l  and attach 

dri l l  to core stem 
Dri l l  core stem i nto su rface 

Remove dri l l  from core stem & 
pl ace on  surface 

Assembl e  5th & 6th core 
stem secti ons  

Thread sect ions  o nto core stem 
• 

Retri eve dri l l  and attach 
dri l l  to core stem 

Dri l l  core stem i nto surface 

Retri eve CDR 70mm camera from HTC 
Obta i n  photo pans 7 ft X-sun 

from dri l l  and 3 ft ei ther s i de 
of 7 ft pt . 

P lace  70mm cam on  HTC 

Pul l dri l l /  stem from surface 
to expose  1 st joi nt 

Remove dri l l  from stem 



M I S S I ON :  Apo 1 1  o 1 5 ,  J- 1  DAT E :  5/24/71 
EVA : 2 Two t·lan Wal k i ng Traverse 

-

1-

-

1-

-

'"' 

L M P  ACTIVI T I E S  

Pl ace LRRR on surface  
Pul l a l i gnment dev i ce pi p p i n  
Pul l refl ector array p ·1 p pi n 
Deploy refl ector array 

Pul l l evel i ng l eg pi p p in  

Depl oy l evel i ng 1 eg 

Ti p LRRR down 

Level and a l i gn LRRR 

Remove dust covers 

Recheck l evel and a l i gnment 

P hoto LRRR & ALSEP  

NOTE : Depl oy LSM sun s h i el d 

EVA 
T I M E  CDR ACT I VI T I E S  

2+1 0 Remove dri l l  from stem 

Remove stem caps from SCB #2 
Cap core stem top sect ion 
Retri eve stem wrenc h  

·� 

·I-

1-

Pul l stem from treadl e ,  break i ng 
eac h  joi nt  as  i t  comes thru 
treadl e 

Pl ace stem on HTC 
Cap stem b i t  end 

Di sjoi n t ,  ca p ,  and stow stem 
sections i n  SCB #2 

Di scard UHT 

Stri p off outer protec tive g l oves 
and d i s card 

Col l ect documented sampl es from 
ALSEP area unti l LMP compl etes 
ALSEP photos 

after LSM photography compl ete 2+20 

1-

1-

1- Di scard UHT 

� Retrun to LM 

. 

.... 

� 

-I-

.... 

+ 

� 

1-
Carry HTC 

2+30 Return to LM 

335  
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M I S S I ON :  Apol l o  1 5 ,  J- 1  DAT E :  5/24/7 1 
EVA : 2 Two Man Wa l k i ny TraversE! 

t-

1-

1-

1-

� 

r-

1-

1-

1-

EVA 
L M P  ACTIVI T I E S  T I M E  

Return to LM 2+30 

·f-

· f-

-1-

--

Open MESA thermal bl ankets -1-

Unstow both LCRU batts from f.1ESJ\ •f-
Hand one batt to CDR - wrap other 

batt i n  Quad I I I  therm b lanket ·r-& stow i n  +Y footpad 

Unstow SCB #7 from geo pal l et & ·r-
open 

Transfer from SCB #5 on  HTC to l¥ 7 :  · f-
• 3-core tubes 

CDR ACTIVI T I E S  

Return to LM 

Unstow & open SRC #2 

Remove SCB #5 ,  s tow on HTC 

Repl ace LCRU battery 

Swi tch LCRU - INT pwr 

Transfer core stems i n  SCB #2 
(on HTC )  to SRC #2 

• Core tube cap d i s p  - i n  pkt 
• SESC - in pocket 2+40 Attach  to LMP PLSS tool harness : 

• 2-20 bag d i s pensers 
Pl ace SCB #7 i n  +Y footpad 
P lace  one 20 bag di s penser on 

each 70mm camera 

Repl ace mag KK on LMP camera with 

. 

. 

• SCB #2 & #6 
• Core tube cap di spenser 
• Hammer 
• Core tube too 1 
• LCRU 

mag PP . - LCRU Se 1 Sw · PMl /WB 

Attach to CDR PLSS too·! harness : 
SCB #5 . r- Stow spare 70mm f·ta'gs QQ & RR 
BSLSS i n  SCB #6 

Tether scoop/ext hand l e 

1- Attach 70mm cam to EMU 

Tether tongs 
· � Attach  70mm cam to EMU 

1- Tidy I�ESA bl a nkets 

� Depart on geol ogy traverse 

1-

Get traverse ma ps from ETB 
·� Ori ent TV to traverse di rection  

·- Depart on geo l ogy traverse 

2+50 
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M I S S I ON :  Apol l o  1 5 ,  J-1  DAT E :  5/ 24/71 
EVA : 2 T�1o Han Wal k i ng Traverse 

L M P  ACTIVI T I E S  

1-

!I EVA I T I M E  
JL 

6+1 0 

I 

CDR ACTIVI T I E S  

1- NOTE :  The geol o�JY traverse & task  i nformati on for the EVA-2 
Wa l k i ng Traverse i s  conta i ned i n  Section 4 . 3 ,  Tabl e 4 . 3- 2  

1-

1-

1-

1-

1-

1-

1-

t- Arri ve back at LM 

Stow 70mm cam i n  ETB 

1- Remove BSLSS & SCB #5 from 
CDR PLSS 

Pl ace BSLSS i n  sun and SCB #5 
on �1ESA tabl e 

Stow scoop/ext hand l e on HTC 
Ass i st CDR 

·-

·-

. 

6+20 

. 

·r 

·r 

. 

-r Arri ve back at  LM 

Ori ent TV to v i ew LM 
·r Stow 70mm cam i n  ETB 

·- Remove  LCRU from U�P PLSS & 
p lace i n  sun 

Ass i st LMP 
·- Remove from L�1P PLSS tool harness 

• Core tube cap di sp .  - di scard 
• Hammer - stow on  HTC ·r • SCB #2 & #6 - stow on HTC 
• Core tube tool - stow on HTC 

6+30 Tidy harness vel cro covers 
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M I S S I ON :  DAT E :  5/24/7 1 
EVA : 2 

Remove SCB #5 from HTC & carry 
to t,lESA 

Remove 70mm mags  from SCB #6 
& stow i n  ETB 

Leave SCB #6 on MESA 

Remove SCB #2 from HTC and 
p lace  on f·lESA 

CDR ACTIVI T I E S  

6+30 T i dy harness vel cro covers 
Remove BSLSS from LMP PLSS & stow 

·t- i n  sun  ( i n  thermal b l a nket ) 

. 

... 

Remove core stems from SRC #1 
and s tow i n  SCB #5 

F i l l  SCB #5 wi th doc sampl es 
from SCB #6 ( as requ i red ) and 
pl ace i n  SRC #1 

Remove SRC seal protector 
C lose  & seal  SRC #2 

Unstow dust bru sh  from geo pal l e t  -r­
Cl ean CDR ' s  Et,lU 

I ng ress ; carry SCB #6 i nto LM 

Attac h  LEC to handhol d 

Transfer SRC #2 i nto LM 

Remove SRC #2 from LEC 
Stow SRC #2 i n  LM 

Tran sfer ETB i nto LM 

Remove ETB from LEC 

Stow ETB i n  LM 

· C l ean  LMP ' s  EHU & stm1 U�P 
PLSS antenna 

-
Stow dust bru sh  on geo pa l l et 

.. T i dy �1ESA therma l b l ankets 

. Stow ma ps i n  ETB 

6+40 Attach  LEC to SRC #2 

. Tra n s fer SRC #2 i nto LM 

. 

• t- Tra nsfer LEC hooks  to surface 
Attach  LEC to ETB 

Transfer ETB i nto LM 
-r 

·� 

- Transfer LEC hoo ks to surface 
S tow LEC on l a dder hook  

--

Adjust  LCRU thermal b l ankets 
.. 

6+50 C l ea n  EMU 
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M I S S I ON :  Apo1 1 o  1 5 ,  J - 1  DAT E :  5/24/71  
EVA: 2 Two Man Wa l k i ng Traverse 

EVA L M P  ACTIVI T I E S  CDR ACTIVIT I E S  T I M E  

- 6+50 Cl ean EMU 

� ·I- Ascend l adder ; carry SCB #2 

f- ·I-

1-' Stow SCB #2 i n  L�1 ·I-' Hand SCB #2 to LMP 
Pass LEC to CDR Stow LEC on pl at  form 

f- ·r 
Ass i s t  CDR ; stow CDR ' s  I ngress 

f- PLSS antenna -r-

-

NOTE : DETAILED  PROCEDURES 
"-FOR FINAL EVA CLOSEOUT ARE r- PRESENTED I N  THE " LUNAR 

SURFACE CHECKLI ST "  

1-' 

1- t 
� End 2nd EVA 7+00 End 2nd EVA 

1- 1-

1- + 

f- + 

1- + 

f- -t-

1- + 

- f-

� + 

- ·r 

-
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4 . 2 . 3  EVA- 3 TWO MAN WALKING TRAVERSE 

The fol l owi ng pages present detai l ed step-by-step procedures , 
i n  a verti cal t imE: l i ne format ,  for the EVA-3 Two Man Wa l ki ng 
Traverse .  These procedures are a l so i ncl uded in  the Lunar 
Surface Check l i s t .  The geol ogy traverse conta i ns s tati on ac­
ti vi t ies s imi l ar  to those i n  the nomi nal EVA traverse .  The 
excepti ons , no tab 'ly ,  are those i n  �1h i  ch the necessary equi p­
ment i s  not avai l ab l e  due to absence of the LRV . The between 
station traverse times are i ncreased to refl ect the �tal k i ng 
rate . 
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M I S S I ON :  Apol l o  1 5 ,  J- 1  
EVA · 3 Two t·1an Wal k i ng Traverse 

L M P  ACTIVI T I E S  

� Ass i st CDR ;  depl oy CDR P LSS 
antenna 

� P l a c e  Jett bag i n  hatch  

t- Atta c h  LEC to hand hol d 

� Conf i rm "GO" for 2-man EVA 

t- Transfer LEC hook s  i nto LM 

Attach  LEC to ETB 
� Ass i st CDR 

-

Di s connect and stow LEC 

Recorder-OFF 
Veri fy VOX Sens ( 2 )  - f•1ax 
Veri fy cb confi g 
Uti l i ty & flood l i g hts - OFF 
Move thru hatc h 
C lose hatch 

Decend to surface 

__ CDR depl oys LMP PLSS antenna 

t- Unstow BSLSS bag from MESA 
& stow on HTC 

t- Stow spare 70mm mags  ( from ETB )  
i n  SCB #8 

- Remove  SCB #7 from HTC & attach 
to CDR PLSS too l harness 

� Attac h  BSLSS to CDR PLSS 

Ass i st CDR 

-

t- Tether scoop/ext hand l e  

I nsta l l 2 0  bag di sp  on 70mm cam 
....... 

Mount 70mm cam on EMU 

DAT E :  5/25/71  

EVA 
T I M E  CDR ACTI VI T I E S  

0+1 0 Move thru hatch 

+ 
-

Tos s  Jett bag i n  Quad I 

Hand LEC to L�1P 

Decend to surface 

· Transfer LEC hooks  i nto LM 

-- Transfer ETB to surface 

- -

" !"  

. 

. 

Attach  ETB to SRC tabl e 

Stow LEC on l adder hoo k 

Retri eve LCRU ba tt from +Y 
footpad 

Change LCRU batt 

0+20 
Depl oy LMP PLSS antenna 

. 

. 

- -

. 

-� 

--

·-

Get SCB #7 from +Y footpad & 
stow on HTC 

Remove 2 - 20 bag di sp  from 
SCB #7 & pl ace  on  MESA tab l e  

Remove core tube cap di s p  from 
SCB #7 & pl ace on LMP PLSS tool 
harness 

Unstow & attac h to LMP PLSS tool 
harness : 

• Hammer 
• Core tube tool 
• SCB #8 ( from geo pa l l et )  
• BSLSS sampl e bag 
• LCRU 

LCRU Pwr Sw - INT 
LCRU Sel Sw - PMl /WB 

·t- Tether tongs 

I nstal l 20 bag d i s p  on 70mm cam 

0+30 Mount 70mm cam on  HlU 
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M I S S I ON : Apo l l o  1 5 ,  J- 1  
EVA : 3 Two !·1an Wa l k i ng Traverse 

L M P  ACT IVI T I E S  

I- Mount 70mm cam on EMU 

� Get traverse maps from ETB 

r Depart on geol ogy traverse 

-

DAT E :  5/25/71 

EVA 
T I M E  CDR ACTIVI T I E S  

0+30 Mount 70mm cam on  EMU 

· Ori ent TV i n  traverse d i recti on 

·t- Depart on geol ogy traverse 

·t-

S TASK � FUNCTION 

i � � 
tr.l. p R 

NOTE :  The geol ogy trave1rse & tas k i nformati on for the Eva-3 
Wal ki ng Traverse i s  conta i ned i n  Secti on 4 . 3 ,  Tab l e  4 . 3- 3  

1-

1- . 

0+40 

- . 

- . 

- . 

. 

I-

- ·-

-

- 0+50 

349 



M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA:  3 Two rtan Wal k i ng Travers 

DAT E :  5/25/ 7 1  

L M P  ACT IVI T I E S  

1-

-

EVA 
T I M E  

5+1 0 

·I-

+ 

.,.. 

-� 

CDR ACTIV I T I E S  

r- Arri ve back at LM -t- Arrive  back at  LM 

t-

r-

1-

t-

t-
t-
r--

-

-

Ass i st CDR 

Remove SCB #7 from CDR PLSS 
& stow on HTC 

Photo su rface under descent engi ne -t-
Col l ec t  contami nated sampl e 

i n  SESC + 
Pho to contam i nated samtJ l e  area 5+20 

Di scard scoop/ext ha nd l e  
� 

Doff BSLSS and PLSS tool harness � 
& di sca rd 

Retri eve SWC foi l -t-
... 

-t-

P l ace  SWC foi 1 i n  bag from MESA & ·I­
s tow i n  ETB 

.... 

Get LCRU & carry to s i te  300 ' Eas t  + 
of LM approx headi ng 096° 

LCRU Pwr Sw - OFF 
Remo ve LCRU from L�1P PLSS & 

pl ace on  surface 

Di s card tongs 
Stow 70mm cam in  ETB 

Remove SESC from SCB #7 & open 

Hol d SESC for L�1P 

Cl ose & seal SESC - stow i n  
SCB # 7  

Remove SCB #8 & BSLSS sampl e bag 
from LMP PLSS too l harness & 
stow on  r�ESA ta b l e  

Doff PLSS tool harness & d i scard 

( Do fo l l ow i n g  sequence ONLY i f  
LRV i s  a t  LM )  

Unstow TCU power cab l e  
Unstow TCU & pl ace o n  LRV seat 
Remove LCRU Y-cabl e from LRV 

& attach to TCU 
Retri eve TV camera and carry 

to LRV 
TV pwr sw - OFF  
Remove TV from tri pod 
f·lount TV on TCU 
Connect TV power cab l e  
Unstow HGA from cani ster 
Carry HGA & TV/TCU to s i te 

300 ' East of LM approp head i ng 
096° 

� Ass i s t  CDR 5+30 Impl ace TCU staff i n  surface 
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M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : 3 Two Man Wal ki ng Traverse 

DAT E :  5/25/71  

L M P  ACTIVI T I E S  

r- Ass i st CDR 

-

U nstow HGA cab l e  & d i sca rd foam 

Connect cabl e to LCRU 

Impl ace HGA staff i n  surface 
and a l i gn HGA 

EVA 
T I M E  CDR ACTIVI T I E S  

5+30 Impl ace TCU staff i n  surface 

·I-
. 

Connect TCU to LCRU 

Level TCU/TV { prop up w i th  
rocks i f  reqd ) 

+ Swi tc h  LCRU - I NT pwr 
- TV RMT 

-
Photo i nsta l l at ion  w ith  70mm cam 

+ 

-

- Return to LM 

Doff 70mm cam , remove mag & 
stow i n  ETB 

-r- Adjust LCRU dust covers 

• t- Return to LM 

·t-

Remove 70mm mags from SCB #8 
& stow i n  ETB 

� Unstow dust brush from geo pal l et ·t-

- 5+40 
Cl ean  CDR ' s  EMU 

I ngres s ,  carry BSLSS bag i nto 
LM 

Attach  LEC to handhol d 

� Transfer SCB #7 i nto LM 

r- Remove SCB #7 from LEC 

Transfer ETB i nto LM 

Remove ETB from LEC 
Di scard LEC to porch 

CB ( l 6 )  LTG TRACK - Cl ose 
SW : EXTERIOR LTG-TRACK 

( CDR  Check l i ght o n )  
'- SW . EXTERIOR LTG - OFF 

t-

·t-

C l ean  LMP ' s  EMU ; stow LMP PLSS 
antenna 

Attach  LEC to SCB #7 

-� Transfer LEC hooks to surface 

Attach  LEC & ETB 

· t- Trans fer ETB i nto U1 

C l ea n  mu 

·t-
Check LM Doc k l i ght  - ON 

5+50 Check area 
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M I S S  I ON : Apo 1 1  o 1 5 ,  J- 1  
EVA : 3 Two 1·1an Wa1 k i ng Traverse 

DATE : 5/25/71 

L M P  ACT IVI T I E� s 
EVA E 

CDR ACTI VI T I E S  a 

T I M E  c 
A 
" 

SW : EXTERIOR LTG - OFF 
CB( 1 6 )  LTG TRACK - Open 

Stow equi pment & sampl es i n  LM 

Stow SCB #8 i n  LM 

Ass i s t CDR ; stow CDR ' s  PLSS 
antenna 

End 3rd EVA 

NOTE : DETA IL  
FI NAL EVA C 
SENTED I N  T 
CHECKL I ST 

5+5° 
Check area 

·I- Ascend 1 adder ; carry SCB #8 

·I-

-1-
Hand SCB #8 to LMP 
D i s ca rd LEC 

·t-

-1--
I ng ress  

·I-

ED P ROCEDURES FOR 
LOSEOUT ARE PRE-
HE LUNAR SURFACE t 

6+00 End 3rd EVA 

+ 

·t-

·I-

+ 

-t-

·t-

·I--

·t-

+ 
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4 . 2 . 4  

4 . 2 . 5  

4 . 2 . 6  

EVA-1  ONE MAN LRV TRAVERSE 

To be s uppl i ed i n  a supp l ement to the Lunar Surface 
Procedures . 

EVA-2  ONE MAN LRV TRAVERSE 

To be supp l i ed i n  a s upp l ement to the Lunar Surface 
Procedures . 

EVA-3 ONE MAN L RV TRAVERSE 

To be s uppl i ed i n  a supplement to the Lunar Surface 
Procedures . 
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4 . 2 . 7  DETAI LED PROCEDURES - M IN IMUM T IME EVA - ONE MAN 

The fol l owi ng pages are step-by- s tep t imel i ne procedures for a 
mi n i mum time one-man-EVA .  These procedures are on the s ame 
verti cal t imel i ne format as a normal EVA . S i nce the EVA crew­
man wi l l  not have a cuff check l i st for thi s  conti ngency , the 
I VA crewman wi 1 1  •·ead the procedure to the EVA crewman and sup­
ply supporti ng i nformati on as requ i red .  
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M I S S I ON :  Apo l l o  1 5 ,  J-1  
EVA : ONE MAN - f<liNIMUM TIME 

L M P  ACTIVI T I E S  

r-

� 

� 

.. 

1-

1--

� 

1-

1-

1-

� 

� 

� 

1-

1-

r-

1-

� 

1-

� 

� 

DAT E :  June 1 ,  1 971  

s TASK 
EVA E FUNCTION 

CDR ACTIVI T I E S  0 
T I M E  c L 0 A "' "' p R 

� 

·� 

·t-

·t-
-r 

-� 

·� 

·r 

-� 

0+00 Check cab i n  pressure "ZERO" -
Feedwater - ON 
Open Hatc h 

·r 

·� 

·I- NOTE : Deta i l ed procedures are 
presented i n  " Lunar Surface 
Check 1 i s  t " ,  "Equ i pment Prep 

. EVA 1 "  secti on . 

-r-

•I-
-

·-

·-

0+1 0 Move thru hatch 
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M I S S I ON :  Apol l o  1 5 ,  J - 1  
EVA : ONE flAN - t·1I N I MUM Ti f·IE 

L M P  ACTI VI T I E S  

t- Prepare LEC 

Pa ss  LEC to EVA Crewman 

Photo EVA Crewma n des cend 
wi th  70mm camera 

f- L�1 l 6mm Seq Cam - ON ( 1 2  FPS ) 

1-

1-

1-

NOTE : Mon i tor & photograph EVA 
crewman u s i ng  70mm camera and 
LH l 6mm Seq Cam . 

Read procedures to EVA crewman 

Transfer ETB to surfac E  

l 6mm Cam - OFF  
t- Change f lag  

l 6mm Cam - ON 

1-

1-

DAT E :  June l ,  1 971 

EVA 
T I M E  CDR ACTIVI T I E S  

O+l O Move thru hatc h 

·-

·-

Depl oy LEC 

Descend to top of l adder 
Dep 1 oy t�E SA 

Descend to footpad 

-t- Chec k ascent capab i l i ty 
to l ower l adder rung 

. 

·I-

Step to surface 

Check and d i scuss  mobi l i ty 
and stab i l i ty 

0+20 Report LM status 

. 

-1--

·t-

-

·-

Transfer ETB 
Hang  on t�ESA 

Unstow CSRC & depl oy hand l e  
and bag 

Cal l ect sampl e 
Remove handl e & cl ose bag 
Hang sampl e on l adder 

Rest/Check Et·1U 

Unstow 70mm Camera from MESA 

Remove mag LL from ETB and 
i nstal l on camera 

Attach  camera to EMI.J 

· - Check surface l ocomot ion  
capabi 1 i ty 

0+30 
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M I S S I ON :  Apol l o  1 5  J- 1  
EVA : ONE t·1AN - MI N H�UM Tlfo1E 

DAT E :  June l , l 97 l  

s TASK 

EVA E FUNCTION 

L M P  ACTIV I T I E S  CDR ACTIVI T I E S  0 
T I M E  c L g A .. .. p R 

1- 0+30 

1- 1 6mm cam - OFF 
· � 

Change mag 

� 1 6mm Cam - ON ( 1 2  FPS ) -� Descri be l and i n g  s i te and 
LM l and i ng condi tion  

1- ·t-

� -� 

1- -r 

1- -� 

1- -- Obta i n  +Z panorama 

1- . 

f- ·-

l 6mm Cam - OFF 

1- 0+40 Stow 70mm Cam and Conti ngency 
sampl e i n  ETB 

1- . 

f- Tra nsfer ETB i nto cab i n  ·� Transfer ETB i nto cabi n 

1- Remove 70 mm cam and conti ngency -� Clean H1U 
sampl e from ETB 

Cl i mb l a dder to porc h 
1- Pass LEC/ETB to CDR ·� Recei ve & di scard LEC/ETB 

1-- -t- I ngress - Go to Post EVA 
Procedures 

� ·I-

1- ·I-

f- ·-

� -

� + 0 50 
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4 . 3  EVA WAL K I NG TRAV ERSES 

4 . 3 . 1  Traverse Assumpt i ons and Ground Ru l es 

The wa l k i ng traverse p l ans  conta i ned  i n  t h i s  document are based 
upon  an  LRV f a i l u re occurr i ng a t  the poi n t  of  the LRV tes t  dri ve 
i n  EVA- 1 . These p l ans  can  be read i l y  mod i fi ed for LRV fa i l u re 
occurri ng l ater i n  any of the succeed i ng EVA ' s .  The  traverse 
t i me s  and s tati on s tops were constructed u s i ng a nom i n a l  
wa l k i ng rate of  2 . 75 Km/hr  and  a max i mum wal k i ng rate of 
4 . 0  Km/hr .  

4 . 3 . 2  Traverse  Maps and  Stat ion  Tasks  

The  traverse maps for  the  wal k i ng traverses EVA-1 , 2 ,3  a re 
s hown i n  F i g u res  4 . 3- l , 4 . 3 -2  and 4 . 3 - 3  and the s tati on tasks  
are presented i n  tabu l a r form i n  Tab l es  4 . 3- 1 , 4 . 3-2  and  4 . 3 -3  
for EVA- 1 , 2  and  3 respect i ve l y .  
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H A D LEY APEN N I N E  
W A L K I N G  TRAV ERSES 

\ 
F i gure 4 . 3- 1  Wal k ing Traverses EVA- 1 , 2 , 3  ( SUMMARY ) 
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Tab l e  4 . 3- l  

EVA I WALKI NG TRAVERSE 

ELAPSED 
STATION/ T IME AT SEGMENT 
ACT IV ITY START TIME GEOLOG ICAL FEATURES OBSERVATIONS AND ACTIV I TIES 

LM 1 : 43 SMOOTH MARE SEE SECTION 

TRAVEL 1 : 43 1 : 10 ACROSS TYP I CAL SMOOTH MARE F ILL  OBSERVE AND DESCRI BE TRAVERSE OVER 
TOWARD RIM OF HADLEY R ILLE SMOOTH MARE FILL MATERIAL 

DESCRI BE SURFACE FEATURES AND BLOCK 
D I STR I BUTION 

NOTE ANY DI FFERENCES BETWEEN MARE 
AND R I LLE RIM MATERIAL 

a 2 : 53 0 : 15 NEAR SOUTHERN PART OF ELBOW RADIAL SAMPL I NG OF ELBOW CRATER PAN 
w CRATER EJECTA BLANKET ...... 
<.1'1 

TRAVEL 3 : 08 0 : 17 TO APENN I NE FRONT SLOPE NORTH LOOK FOR CHANGES I N  L ITHOLOGY OR 
OF ST . GEORGE CRATER GROUND TEXTURE AS INDICATIONS OF 

BASE OF FRONT 
COMPARE MARE AND RILLE R IM MATERIAL 

TO APENNI NE FRONT 
OBSERVE CHARACTER AND D I STRI BUTION 

OF ST . GEORGE EJECTA BLANKET 

b 3 : 25  0 :43 NEAR BASE OF APENNINE FRONT RADIAL SAMPLE OF ST . GEORGE CRATER 
NORTH OF ST. GEORGE CRATER AS SLOPE PERMITS 

C0�1PREHENS IVE SAMPLE AREA AT 
APENN I NE FRONT 

DOUBLE CORE TUBE 
STEREO PAN FROM HIGH POINT - 100 m 

BASE ALONG FRONT 
F I LL SESC AT APENN INE FRONT 



EVA I WALKING TRAVERSE (CONT ) 

ELAPSED 
STATION/ T IME AT SEGMENT 
ACT I V ITY START T I�1 E GEOLOGI CAL FEATURES OBSERVATIONS AND ACT IV IT I ES 

TRAVEL 4 :08 0 : 13 ACROSS BASE OF APENN INE FRONT OBSERVE APENNI NE MATERIAL AND 
ADJACENT TO POSS IBLE DEBRIS  RELAT ION TO MARE SURFACE 
FLOW 

c 4 : 2 1  0 : 16 AT BASE OF APENNI NE FRONT EXAM INE FLOW AND COMPARE TO MARE AND 
ADJACENT TO POSS IBLE DEBRIS  FRONT 
FLOW DOCUMENTED SAMPLES OF APENN INE FRONT 

AND ' FLOW ' MATERIAL 
OBSERVE AND DESCRI BE VERTICAL AND 

w LATERAL CHANGES I N  APENN INE  FRONT ; 
..... COMPARE TO PREVI OUS STOP m 

PAN 
OBSERVE CHARACTERIST I CS OF EVA I I I  

ROUTE 

TR.n.V EL 4 : 37 l : 2 3  FROM BASE OF APENN ! N E  FRONT OBSERVE CHARACTERISTICS A.NO EXTENT 
ACROSS MARE TO U1 OF POSSI BL E  DEBRI S  FLOW 

OBSERVE AREA TO BE TRAVERSED ON 
EVA I I  I 

COMPARE MARE MATER IAL TO APENNI NE 
FRONT AND RILLE  RIM 

OBSERVE POSS I BLE  RAY MATERIAL 

LM 6 : 00 1 : 00 S�100TH MARE LM AREA ACT I V I T I ES 
EVA CLOSEOUT 



Tab l e  4 . 3- 2  

EVA I I  WAL K ING TRAVERSE 

ELAPSED 
STATION/ T IME AT SEGMENT 
ACT IV ITY START T IME GEOLOGI CAL FEATURES OBSERVATI ONS AND ACT IV IT I ES 

LM 2 : 48 SI400TH MARE EGRESS L�l 
ALSEP DEPLOYMENT 
PREPARE FOR TRAV ERSE 

TRAVEL 2 :48 0 : 34 A.CROSS S!400TH MARE BETWEEN U1 COI4PARE S�100TH MARE MATERIAL TO R I LLE 
AND R IM OF HADLEY R ILLE  Rm 14ATERIAL 

d 3 : 22 0 : 31 AT R IM OF HADLEY R I LLE  OBSERVE AND DESCR I BE R I LLE AND FAR 
WALL 

500-mm LENS CAMERA PHOTOGRAPHY 
w COMPREHENSIVE  SAMPLE AREA " 
" S INGLE ( DOUBLE ) CORE TUBE 

PAN 
DOCUMENTED SAMPL I NG OF CRATER AT 

EDGE OF R I LLE  

TRAVEL 3 : 53 0 : 29 ALONG R I LLE  RH� TO TERRACE DESCRI PT I ON OF R ILLE AND RI�1 MATERIAL 
PHOTOGRAPHY AS APPROPRIATE 

e 4 : 22 0 : 28 R I LLE RIM AT TERRACE OBSERVE AND DESCRIBE  RI LLE AND FAR 
R ILLE WALL ; COMPARE TO PREV IOUS 
OBSERVAT I ONS 

500-mm LENS CAMERA PHOTOGRAPHY 
DOCUMENTED SAMPLES OF R ILLE RIM AND 

CRATER AT EDGE OF R I LLE 
PAN 
COMPARE R I LLE R IM  MATER IAL TO OTHER 

TERRAIN  



EVA I I  WALKING TRAVERSE ( CONT) 

ELAPSED 
STATION/ T IME AT SEGMENT 
ACTIV ITY START T IME GEOLOGICAL FEATURES OBSERVAT IONS AND ACTIV IT IES 

TRAVEL 4 : 50 0 : 48 FROM RILLE  R IM EAST ACROSS MARE OBSERVE CHANGES I N  MATERIAL BETWEEN 
R I LLE  RIM AND MARE 

f 5 : 38 0 : 37 160 m CRATER I N  MARE COMPREHENS IVE SAt�PLE AREA 
DOUBLE CORE TUBE 
DOCUMENTED SAMPL I NG OF LARGE MARE 

CRATER 
POSSI BLE  F I LLET/ROCK SAMPLE 
POSSI BL E  LARGE AND SMALL 

w EQU I DIMENSIONAL ROCK SAMPLES ...... 
CXl PAN 

TRENCH 
POSS I BLE BURIED  ROCK SAMPLE 

F I LL SESC 

TRAVEL 6 : 15 0 : 10 ACROSS SMOOTH MARE COMPARE MARE MATERIAL WITH OTHER 
TERRA IN  

OBSERVE POSS I BLE  RAY MATERIAL 

LM 6 : 25 0 : 35 SMOOTH MARE EVA CLOSEOUT 



Tab l e  4 . 3-3  

EVA I I I  WALKING TRAVERS E 

ELAPSED 
STATION/ TIME AT SEGMENT 
ACT I VITY START T IME GEOLOGI CAL FEATURES OBSERVATIONS AND ACT I V IT I ES 

LM 0 : 22 SMOOTH MARE EGRESS LM , PREPARE FOR TRAVERSE 

TRAVEL 0 : 22  1 : 19 SOUTH ALONG SMOOTH MARE ON WEST OBSERVE SMOOTH MARE CHARACTER ISTICS 
S I DE OF SECONDARY CRATER CLUSTER OBSERVE SECONDARY CRATER CLUSTER 
TO BASE OF APENN I N E  FRONT CHARACT E R I ST I CS 

PHOTOGRAPHY AS APPROPRIATE 

g 1 :4 1  0 : 48 SLIDE CRATER NEAR BASE OF DOCUt1 ENTED SAMPLES : 
APENN I NE FRONT SLIDE  CRATER I N  APENNI NE FRONT 

w OTHER AREAS ...... 
1.0 STEREO PAN ; 100-m SEPARATION ALONG 

APENNINE  FRONT 
EXPLORATORY TRENCH UPSLOPE OF SL IDE 

CRATER 
70-mm CAMERA STEREO PAI RS UPSLOPE 

AT TARGETS OF OPPORTUN ITY 

TRAVEL 2 : 29 0 : 12 EAST ALONG APENN I N E  FRONT TRAVERSE ALONG APENNI NE FRONT 
OBSERVE POSSIBLE  DEBR I S  FLOWS , SOURCE 

AND DOWNSLOPE MOVEMENT 
PHOTOGRAPHY AS APPROPRIATE 

h 2 : 4 1  0 : 34 AT BASE OF APENNI NE FRONT DESCRI PT ION OF APENNINE FRONT IN  
NEAR SMALL CRATER SAMPL I NG AREA 

COMPARI SON OF APENNINE  FRONT AND 
MATERIAL TO OTHER SURFACE UNITS 

DOCUMENTED SAMPLES OF APENNI NE 
FRONT t1ATER IAL 

PAN 
EXPLORATORY TRENCH 
POSS I BLE CORE TUBE 
70-mm CAMERA STEREO PA IRS OF TARGETS 

OF OPPORTUN ITY UPSLOPE 



EVA I I  I WALK I NG TRAVERSE ( CONT ) 

ELAPSED 
STATI ON/ TIME AT 
ACT I V ITY START T IME GEOLOGI CAL FEATURES OBSERVATI ONS AND ACT I V I T I ES 

TRAVEL 3 : 15 0 : 24 FROM BASE OF APENN INE FRONT TO OBSERVE SECONDARY CRATER DEPOSITS 
SOUTH OF DUNE CRATER I N  AND RELATION TO OTHER TERRA I N  
SECONDARY CLUSTER OBSERVE EASTERN EDGE OF POSS I BLE 

DEBR I S  FLOW FROM APENN INE FRONT 
PHOTOGRAPHY AS APPRORRIATE 

; 3 : 39 0 : 2 1  SECONDARY CRATER CLUSTER : SOUTH SOI L  SAMPLE 
OF DUNE CRATER DOCUMENTED SAMPL I NG 

PAN 
EXPLORATORY TRENCH 
POSS I BL E  CORE TUBE THROUGH SECONDARY 

w EJECTA 
CXl OBSERVE CRATER I NTER I OR AND EJECTA 0 

SAMPLE TYPI CAL AND EXOT IC ROCK TYPES 
COMPARE SECONDARY CRATER MATER IAL 

TO OTHE.R TERRA I N  UNITS 

TRAVEL 4 : 00 1 : 15 ALONG WEST S I DE OF SECONDARY OBSERVE SECONDARY CRATER DEPOSITS 
CRATER CLUSTER , AND ACROSS COMPARE MARE MATERIAL WITH OTHER 
SMOOTH MARE TERRAIN 

OBSERVE POSSIBLE RAY MATERIAL 

LM 5 : 15 0 :45 SMOOTH MARE EVA CLOSEOUT 



Tab l e  4 . 3-4  
30 M i n  Reserves 

HADLEY-APENNINE - Wa l k i ng Traverses Wal k  Rate 2 . 75 KM/HR 
Wa 1 k Back Rate 4 0 KM/HR 1 0  June 1971 

Station "•hnn Reached Data Stat inn Sl nn Como! te Data Return Conti n g .  W a l �;��ck �alk-Bac fnnh nn Wa l k-Back Comolete_ Stop �aver e O i s t  W a l k  Ace urn EVA Btu Oz EVA Btu u2 . 
Oi sti'lnce Max. S eed R Time Btu 02 . Amp Hour Station T i me �) 7�) T i me  Di  st.  Time 

�
em�

J 
n 

.��m�
l

n T i me  Remai n (im�Jn I�rr . (����) I U .Ml n-0/H to LM Marg i n  Marg1 n Marg1n No. (Mi n )  (Mi n ) ( KM) (Hr :Mi n) Btu Lhs (Hr :M i n) (8t�) Lbs Km) (Km/Hr) (Hr:Mi n )  ( Hr : Mi n )  (Hr : M i n )  ( Hr :Hi n ) 
Tr verse I 

LM 103 I 0 0 0 0 0 1 1  ,408 1 . 383 l :43 9159 1 . 082 0 - - - - - -
a 1 5  2 . 9  3 . 1 9  70 3 . 1 9 2 : 53 7566 0 . 870 3 : 08 7238 0 . 827 3 . 19 3 . 09 3.68 0 :48 3 : 53 3 :05 2 : 54 
� 43 0. 7 0. 77 n 3 .  96 3 : 25 5834 c .  775 l! : QS 58�5 Q . 65C 2 . 96 2 . 82 � .  5? c :59 2 · 1 0 � :�? 1 : 42  
c 1 6  0 . 55 i � - 61 �� 4 . 57 4 :21  5528 0 . 6 1 0  4 : 3 7  5 1 83 0 . 566 3 . 96 3 . 83 4 . 5 7  0 : 59 1 : 50 1 : 1 8  1 : 1 4  
LM 60 3 . 45 . BO  8 .  37 6 : 00 3288 0 . 3 1 3  7:00 1 978 0. 1 3 8  0 . . - - - -

TOTALS 237 7 . 60 8 . 37 1 83 7 :00 

Tra erse I I  
l.M 168* 0 0 0 0 0 1 1 , 7 1 9  1 . 303 2 : 48 7435 0 . 79 1  0 - - - - - -
d 3 1  1 . 4  1 . 54 34 1 . 54 3 : 22 6542 o. n?4 3 :53 5752 0 . 589 1 . 54 1 .49 1 . 78 0:23 2 :48 2 : 1 5  2 : 33 
e 28 1 . 2  1 .  32 29 2 . 86 4 :22 4987 0.497 4 : 50 4273 0 . 4 1 2  2 . 64 2.55 3 . 05 0 :40 1 :25 0 :51  1 : 20 
f 37 2 . 0  2 . 20 48 5 . 06 5 : 38 2999 0. 259 6 : 1 5  2055 0 . 146 0.44 0 . 426 0 . 508 0 : 07 0:48 0 : 15 0 : 28 
LM 35 0 . 4  0.44 1 0  5 . 50 6 : 25 1 801 0 . 1 1 5  7 : 00 908 0. 009 0 - - - - - -

TOTALS 299 5 . 0  5 . 50 1 21 7 : 00 

* !  c l  udes ALSEP 

Tra erse I I  J 

LH 22 0 0 0 0 0 1 ,7 1 9  1 . 303 0 : 22 1 1 , 1 32 1 . 233 0 - - - - - -
g 48 3 . 3  3 . 63 79 3 . 63 1 :41 8772 0.972 2 : 29 7392 0 . 820 3 . 63 3 . 51 4  4 . 192 0 : 54 2 : 36 2 : 33 3 : 25 
h 34 0 . 5  0 . 55 1 2  4 . 1 8  2 : 41 7034 0 . 780 3 : 1 5  6067 0.673 3 . 96 3 . 833 4 . 573 0 :59 1 :42 1 : 39 2 : 35 
i 21 1 . 0 1 . 1 0  24 5 . 28 3 : 39 5391 0 . 594 4 : 00 4858 0 . 530 3 .43 3 . 32 3 . 96 0 :5 1  1 : 2 3  1 :06 1 :59 
LM 45 3 . 1  3 . 4 1  75 8 . 6 9  5 : 1 5  2796 0 . 285 6 :00 1 596 0 . 1 42 0 - - - - - -
TOTALS 1 70 7 . 9  8 . 69 190 6 : 00 

IVA 
TOTALS 1 1  :46 ?0. 5 2 2 . 56 8 : 14 20:00 



4 . 4  OFF-NOM I NAL PLANN ING DATA 

The Off-Nomi nal  Pl anni ng Data i s  to be suppl i ed i n  a · ·  
Conti ngency Suppl ement to the Lunar Surface Procedu res . 
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ElECTION 5 . 0 

APPENDIX 



5 . 0  

5 . 1  

ALSO 
ALSEP  
A/S 

BSLSS 

CCI G  
CDR 
C/S 
es c 
CS RC 

DC 
DSBD 

APPEND I X  

APPREV IAT IONS 

Apol l o  Lunar Surface Dri l l  
Apol l o  Lunar Surface Expe riments Package 
As cent Stage 

Buddy Secondary Li fe Suppo rt Sys tem 

Col d Cathode Ion  Gage 
Corrunander 
Central Stati on 
Conti ngency S ampl e Conta i ne r  
Conti ngency Samp l e  Return Conta i ner 

Data Came ra 
Documented S amp'l e Bag  Di s penser 

ECS Envi ronme ntal Control Sys tem 
EMU Extravehi cul ar  1\lobi l i ty Uni t 
EVA Extra Vehi cul ar Acti v i ty 
GCTA Ground Contro l l ed Tel evi s i on Assembly 
HCE X Hi - speed Col a r  Exte r i o r  
HFE Heat Fl ow Exper i ment 
HGA H i g h  Gai n  Antenna 
HTC Hand Tool Carri e r  

LCRU 
LEC 
LGA 
Li OH 
LM 
LMP 
LRRR 
LRV 
LSM 

MCC-HOU -
MESA 
MSFN 

NE 

PLSS 
PRA 
PSE 

RCU 
RHSC 
RTG 
S -Bag  

Lunar Communi cat i on Rel ay Uni t 
Lunar Equi pment Conveyor 
Low Gai n Antenna 
Li th i um Hydroxi de 
Lunar Modu l e  
Lunar Modul e P i l ot 
Laser  Rangi ng Retro Refl ector 
Lunar Rov i ng  Veh i c l e  
Lunar Surface Magnetometer 

Mi s s i o n  Contro l  Center - Hous ton 
Modul ari zed Equ i pment Stowage Assembl y  
Manned Space Fl i gh t  Network 

Northeast 

Pri ma ry Li fe Support Sys tem 
Parabol i c  Refl ector As semb ly 
Pas s i ve Sei smi c Experiment 

Remote Control Uni t 
Ri ght Hand S i de Consol e (LM ) 
Radi o- i sotope Thermoel ectri c Generator 
Sampl e Col l ect i on Bag (on crew cuff check l i s t only ) 
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SCB Samp l e Col l ecti on Bag 
SESC Spec i al Envi ronmental Samp l e Con tai ner 
SEVA Standup EVA 
S I DE Supratherma 1 Ion  Detector Exper·i ment 
SRC Samp l e Return Contai ner 
SWC Sol ar Wind  Compos i ti on 
SWE Sol ar W i nd Experi ment 

TCU Tel evi s i on Control Uni t  
TD Touchdown 

UHT Uni vers al Handl i ng Tool 

WNW Wes t North West 
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5 . 2  Lunar Surface Operati onal  Constra i nts 

5 . 2 . 1 I ntroducti on 

The l unar surface operati onal  constra i nts presented i n  thi s  sec­
t i on are restri cted to the fl i ght crew operati onal constra i nts 
wh i ch are concerned wi th l unar s u rface extraveh i cu l ar acti c i ty .  
The constrai nts presented here are further restri cted to the 
l unar s urface EVA constra i nts for the fourth Lunar l andi ng mi s ­
s i on .  Exc l uded are s pacecra ft constrai nts except where those 
cons tra i nts have a di rect beari ng on the crew members duri ng 
the EVA operati ons . 

By defi n i t ion , a l unar s urface constra i nt i s  any l i mi tation  i m­
pos ed on  l unar equ i pment des i gn ,  operati onal  procedure or s e­
quence , etc . due to a n  equi pment , human or envi ronmenta l 
characteri sti c .  

5 . 2 . 2  Constra i nt C l a s s i f i cati on 

The constra i nts are d i vi ded i nto fi ve d i fferent categor ies .  The 
acti v ity or equ i pment bei ng constra i ned de termi nes the category 
of the constra i n t .  The constra i nts wh i ch fal l i nto two or more 
categori es are c 'l as s i fi ed as GENERAL . 

Each constra i nt  i s  a l s o  i dent i fi ed accord i ng to the i mpact on the 
mi s s i on that a vi ol at ion of the constra i nt v i ol ati on are cons i dered i n  
determi n i ng the v i o l at i on c l as s i fi cati on . Mul ti p l e  mal functi ons 
and the d i fferent pos s i bl e conti ngenc i es are not cons i dered . The 
constra i nts v i ol ati on cl ass i f i cati on i s  encl osed i n  parentheses 
fo l l owi ng the constra i nt .  

5 . 2 . 2 . 1 Constrai nt Categori es 

�1i s s i on Operati ons : 

Constrai nts on  mi s s i on operati ons that are necessary due to con­
s i derations of a l unar su ·rface acti vi ty .  

Lunar  Surface Operati ons : 

Constra i nts on l unar surface operati ons that are necessary due to 
equi pment desi gn and/or the l unar envi ronment . 
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Equ ipment Operati on : 

Constrai nts on equi pment opera ti on that  are necessary due to the 
equi pment des i g n .  

General : 

Cons tra i nts that apply to two or more phases of the Apol l o  l unar 
l andi ng  mi s s i on .  

5 . 2 . 2 . 2  V io l ati on C l ass i f i cati on 

Cri t i ca l : 

A constra i nt th at i s  necessary to preve nt a compromi se  of m i s s i on 
safety . A v i ol ati on of a cri ti cal  constra i nt woul d  jeopardi ze 
the safety of  the crew or equi pment  essenti a l  to the comp l e ti on 
of th e mi s s i on .  

Maj o r :  

A cons tra i nt that i s  necessary t o  prevent the compromi se  o f  the 
mi s s i on requ i remen t .  

�ii nor : 

A constra i nt that cannot be c l as s i f i ed as CR IT ICAL or MAJOR but 
i s  necessary to opti mi ze l unar s urface acti vi ti es .  

5 . 2 . 3  Lunar Surface Opera ti ons Constrai nts 

Spacecraft Atti tude : 

Lunar s urface EVA operati ons wi l l  not be conducted when the ang l e  
of th e U� X- axi s wi th the l oca l  grav·i ty vector exceeds 1 5 " .  Thi s 
atti tude may ari s e  from the comb i nat'i on of a l l factors such as 
asymetri c compre s s i on of the l andi ng  gear s truts and terrai n con­
di ti ons . ( CR IT ICAL ) ( Prov i s i onal , documentation  to substanti ate 
i s  unavai l ab l e )  

Landi ng S i te S'[..Q.p_�: 

The maxi mum topograph i ca l  s l ope on wh i ch l u nar s urfa ce EVA opera­
ti ons wi l l  be conducted wi l l  be that wh i ch the as tronaut can safe ly 
negoti ate unass i sted . Th i s  i s  presently  establ i s hed as 1 5 ° .  (CR IT ICAL ) ( Reference : Unpubl i shed report of tes t  "Crewman Capa­
bi l i ty I nvesti g at·i on " , by Dr.  D .  L .  L i nd ,  As tronau t ,  Parti a l  Grav ­
i ty S i mu l ator , Bui l di ng 5 ,  f�SC , November 8 ,  1 968) . 
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LM Forward (+Z ) Hatch Operati ons : 

The forward hatch may b e  l eft ful ly open duri ng the EVA (up to 3 
hours ) provi ded : ( CRITICAL ) ( GAEC LM Engi neeri ng Memorandum LM0-
51 0- 1 201 , Apri l 24 , 1 969 ) 

1 )  The cabi n  temperature , GF 1 641 T ,  must be between 60° F  
and 90°F a t  the begi nn i ng o f  the EVA , 

2 )  The sun  vector i s  outs i de a 65° cone about the +Z axi s .  

Otherwi se , the l i mi t i s :  

1 )  1 5  mi nutes for hatch ful l y  open or 

2 )  For the dura t i on o f  the EVA provi ded the door i s  no 
more than 3 i nches from the c l osed pos i ti on , u s i ng 
the door s nubber dev i ce for contro l . 

Forward Contami nati on Control : 

Feca l bags and other human wastes wi l l  be proces sed wi th a 
d i s i nfactant and doubl e-bagged pri or to jetti soni ng . I t  i s  pre­
ferred that these be returned to earth by transferri ng  to the CSM .  
As al ternati ves the was tes wi l l  b e  s towed i n  the descent s tage 
i f  poss i b l e .  Othen�i se , i t  wi l l  be l eft on  the l unar surface . 
(MI NOR ) 

Extraveh i cul ar Commun i cati ons Sys tem : 

The f i rs t  crewman to the l unar s urface wi l l  operate i n  the rel ay 
mode . For two-man EVA operati ons the dual mode i s  nomi nal . ( MAJOR )  
( Reference : NASA , Land , C . K . ,  " Performance Ana l ys i s  o f  The Extra ­
veh i cul ar Co11111uni ca t i on Sys tem , "  MSC I nternal Note EB-R- 68- 1 4 ,  
May l 6 , 1 9  6 9 ) . 

OPS Metabol i c  Capab i l i ty :  

The maxi mum heat removal o f  the Oxyg en Purge Sys tem ( OPS } i s  about 
950 BTU/HR average over the peri od i n  whi ch the man i s  s tori ng 300 
BTU . The heat removal capaci ty of the OPS i s  47 5 BTU ' s .  ( CR IT ICAL ) .  
(Reference : Z i eg l s chmi d ,  J .  F .  M . D . ; Resu l ts E i ghth Lunar Surface 
Operati ons P l anni ng Meeti ng ; June 7 ,  1 968 ) . 
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LiOH  Can n i s ter 

The L iOH Cartri dge of the PLSS can be  stored at temperatures wi th i n  
the l imi ts of F i g . 4 . 5-29 o f  Apol l o  Operati ons Handboo k ,  Vol . I V , 
EMU Da ta Boo k ,  Amend . 1 8  ( 7/ 3/ 69 ) .  L i OH effi ci ency i s  redu ced i f  
these l i mi ts are not reached or exceeded . The cartri dge shoul d not 
be exposed to an  amb i ent pressure of l ess  than 0 . 5  ps ia  for more 
than 1 5  mi nutes ( cartri dge as stowed i s  seal ed to the spacecraft 
envi ronment . Exposure to amb i ent pressures l ess  than 0 . 5  ps i a  causes 
the water i n  the L i OH to v apori ze whi ch l i mi ts i ts use time i n  the 
EMU to 60 mi nutes max imum. ( CRITICAL ) 

SEQ Bay 

The Sci enti f ic  Equi pment Bay doors must be c l os ed after the ALSEP 
is removed from the b ay i n  order to ma i ntai n  L�1 thermal control . 
(CRITICAL ) (Reference : D i scus s i on Between ;  GAEC Eng i neers and 
Lunar Surface Operati ons Off i ce Engi neers ; J u ly  25 , 1 96 7 ) . 

PLSS Battery 

The PLSS battery and L i OH can i ster mus t be rep l a ced pri or to the 
second and th i rd EVA ' s .  (CRITICAL ) (Reference : CF721 - 70-256 ; 
Lunar Surface Operati ons Off i ce ; Twenty-Seventh Lunar Surface 
Operati ons P l anni ng Meet i ng , August  7 ,  1 970 ) . 

5 . 2 . 4  Equi pment Operation Constrai nts 

Sti l l  Camera (Hassel b l ad) : 

F i l m  Envi ronment - Thi s f i l m  magazi ne  shou l d  not be exposed to vac­
uum condi ti ons for peri ods i n  excess of 5 hours . The fi l m  tempera ­
ture must  be  mai ntai ned i n  the range of 50- 1 00° F .  ( MAJOR ) 

Sequence ( Data Acgu i s i ti � Camera : 

Magaz i ne Temperature - The fi l m  maga z i ne l i mi ts 1 30° F as  i ndi cated 
by temperature gage on s i de of magazi ne ( MAJOR ) (Ref : NASA R .  
Gerl ach i n  Mi nutes Thi rd Meeti ng Lunar Surface Operati ons P l anni ng 
Meeti ng , 1 / 1 9/68) . 
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Col or Tel evi s i on Camera 

1 .  Opti cal L i ne-of-S i ght shou l d not be poi nted wi thi n 45° of the sun . 
(M INOR } .  I t  i s  not des i t·abl e that the TV be poi nted at l ow l i ght 
l evel areas wi th h i gh contrast bright zones for l ong t ime periods . 
May resul t i n  a temporari ly  degraded p i cture . 

NOTE :  Camera s etti ng under these condi tions ( not to  exceed 30  mi nutes ) 
1 ens aperture f :  22 , zoom 2511lll , ALC swi tch on AVERAGE .  

2 .  Bright scenes or  wi th crE!wmen i n  pi cture for l ong peri ods requ i re 
camera to be reset to P8\K on ALC swi tch . ( MAJOR } 

3 .  Dust contami nati on of TCU uni t and dri ve mechani sm should be 
avoi ded . (MAJOR )  

4 .  Col or TV camera shou l d not be placed i n  the shade i f  not operati ng , 
but may be i n  shade for not l onger than one hour i f  camera i s  opera­
ti ng .  (MAJOR }  

5 .  Camera cas e ,  parti cul arly the mi rrors , shoul d be kept as free from 
d i rt as pos s i bl e .  ( MAJOR ) 

NOTE :  No  t ime constra i nt on  operati on i n  sun l i ght if  case  i s  cl ean . 

6 .  Camera warmup time i s  <1 mi nute under temperature l imi ts ant ic i pated 
for Apol l o  mi ss i ons . Tl !i-20 sec for col or wheel motor to come up to 
speed ) .  

( Reference : Tel econ J .  Fel tus/B .  Perry offi ce/EE2 to Lunar Surface 
Operati ons Off i ce CG33 , J une 1 7 ,  1 970 . } 
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Apol l o  Lunar Surface Experiments Package_l61iiEP) ( See ref . 3 and 9 )  

The ALSEP wi l l  be depl oyed a mi nimum of 300 feet from the LM on the Z-axi s .  
The 300 foot mi n imum d i s tance to the emp l acement area i s  due to the neces­
s i ty of ALSEP depl oyment out of the LM acent: b l ast area . The wal k to the 
depl oyment area i s  t imed to prevent excess RTG warmup a nd thereby avo i d  
thermal probl ems for the crewman .  (MAJOR ) 

1 .  ALSEP Ho l d  Poi nts 
The fol l ow i ng l i st of hol d poi nts i s  prov i ded . The sequence of 
the ALSEP depl oyment may be stopped after the compl eti on of any 
one of the hol d poi nts , to be conti nued at some l ater time by 
go i ng to the next seri es of tas k s .  (MAJOR ) ( Reference : C l ayton , 
J .  F . ; Bend i x  Aerospace ; Letter October 27 , 1 967 . )  

l a )  Remove Packages # 1  and #2 ; cl ose SEQ Bay door;  empl ace 
ALSEP packages wi th experi ments i n  and faci ng the s u n .  

l b )  T i l t  fuel cas k ;  dome not removed . 

l c )  T i l t  fuel cas k ;  remove dome , do not defuel . 

l d )  Fuel RTG , offl oad LRRR carry Al.SEP to depl oyment s i te ;  remove 
HFE a nd SIDE subpa 1 1  ets from Package no . 2 ;  carry Package no . 
1 to impl ace si te ( do not dep l oy ) ; i nter- connect RTG cabl e 
( do not actuate s hort i ng swi tc:h ) ;  offl oad S IDE/CC I G ;  i nter­
connect HFE , SIDE/CCI G  cabl es . 

l e )  Depl oy Package No . 1 as wel l  as Package No . 2 ;  re l ease and 
remove experi ments ; rai se  sunshiel d ;  depl oy experiments ( I F  
DES IRED ) . 

l f ) Dep l oy experiments and compl ete ALSEP tas ks . A hol d poi nt 
exi sts after each experi ment i s  depl oyed . 

2 .  ALSEP Depl oyment 
The ALSEP i s  dep l oyed 
i nd i vi dual experiment 
Stati on/Package No. 1 
cl ock s uperimposed on 
back of the package ) . 

a mi n imum of 300 feet from the LM. The 
constrai nts a re as fo l l ows : (The Centra l 
i s  used as a reference wi th an imagi nary 
i ts top so that 1 2  o ' c l ock fa l l s  on the 

(MAJOR ) 
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2a ) RTG 

PARAf'IETER 

Separati on Between RTG and 
Central Stati on 

RTG Ori entati on from Central 
Stati on 

RTG Depl oyment S i te 

RTG Al i gnment 

I nterre l ati on 

393 

CONSTRA I NT 

9 to 1 2 ft . L i mi ted by 1 3 ft 
cab l e .  Hot RTG shoul d be away 
from Central Sta ti on to avo i d  
contact wi th astronau t ,  and to 
provi de maxi mum heat rad i ati on 
to f ree s pace . 

+20° East of Central Stat i on as  
vi s ua l l y  determi ned by astro­
naut to mi n i mi ze thermal l oad 
on Central Stati on . 

Hori zonta l s i te .  Pal l e t must 
be hori zontal + 1 0° , as v i sua l ly  
determi ned by astronaut . No 
mecha n i ca l  provi s i ons for as­
tron aut to  l evel RTG . As tro­
naut wi l l  avo i d  craters and 
s l opes wh i ch i mpede d i s s i pati on 
of heat from RTG .  

N o  cri ti ca l  constrai nts . As­
tronaut wi l l  al i gn so as to 
favor RTG cab l e  ex it  toward 
Centra l  Stati on . 

Nomi nal Cu rrent Read i ng s : 

T i me after 
fuel i ng 

1 0  mi n .  
20 mi n .  
30 mi n .  

>35 mi n .  

Short C i rcu i t  
Cu rrent 

4- 6 amps 
5- 7 amps 
6-8  amps 
7-8  amps 

After the connecti on i s  made 
and the short i ng swi tch i s  
depressed , the ammeter read ing  
goes to  zero . 



2b)  ALSEP Central Station 
PARAMETER 

Central Stati on-to-LM 
Separati on 

Centra l Stati on Ori entation 
from LM 

Central Stati on Dep l oyment 
S ite 

Central Stat ion Level i ng 

Central Stati on Al i gnment 

Interre lat i on 
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CONSTRAI NT 

300 to 1 000 ft . Th i s  d i s tance 
i s  requi red to keep ALSEP out 
of the LM as cent debri s bl ast 
area . 
Due West or East of LM , pre­
ferab ly West .  Mu st  not be de­
p loyed i n  shadow on LM . 
Approxi mately hori zontal , as 
v i sual ly  determi ned by astro­
naut to provide stab l e  base 
for antenna . Astronaut mus t 
avoi d craters and s l opes whi ch 
woul d degrade thermal control 
of uni t .  
5°  of verti cal as noted by as ­
tronaut on  bubb l e  l evel . Level ­
i ng procedure i nteracts wi th 
al i gnment procedure . 
+5° of East-West as al i gned by 
astronaut u s i ng parti al  compass 
rose .  Al i gnment affects ther­
mal control capabi l i ty of Cen­
tral Stati on .  C l osed or cur­
ta i ned s i des of Centra l Stati on 
mu st face East-West .  
Centra l  Stati on , a s  wi th most  
ALSEP subsystems , requi res 
cl eaY' fi el d-of- v i ew for both 
thennal control and s ci enti fi c 
data reasons . Centra l Station 
must not be shaded from the sun 
on the l unar surface pri or to 
depl oyment . ALSEP des i gn a l l ows 
depl oyment when sun ang l e  i s  
between 5 and 45 degrees . ALSEP 
may be removed from LM when 
bottom of SEQ Bay i s  from 1 8  to 
60 i n .  from l u nar surface and 
wi th a 1 5  degree ti l t  i n  any 
d i recti on . 



Centra l Stati on  Antenna 

PARAMETER 

S i te Sel ection 

Antenna Level i ng 

Antenna A l i gnment 

Antenna Az imuth Setti ng 

A ntenna El evati on Setti ng 
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CONSTRAI NT 

Attach to Central Sta ti on 

+0 . 5° ov verti ca l . As tronaut 
wi l l  use bubb l e  l evel to ad­
just .  Level adj u stment i nter­
acts wi th a l i gnment . 

+0 . 5° of East-Wes t l i ne as  de­
termi ned by s undi al . When 
shadow coi nc ides with shadow 
reference l i ne ,  a l i gnment i s  
wi th i n  +0 . 5° .  

Astronaut wi l l  set d i a l  to 
val ue i nd i ca ted on Cuff Check­
l i s t for l andi ng s i te chosen 
to assure adequate s i gna l 
s trength for l i fe of ALSEP . 

As tronaut wi l l  set di a l  to 
val ue i ndi cated on Cuff Check­
l i st for l andi ng s i te chosen 
to assure adequate s i gnal  
strength for l i fe of ALSEP .  



2c) S IDE/CC I G  

PARAMETER 

S I DE/CC I G  - Central Stati on 
Separati on 

S ID E  ori entati on from 
Centra l Stati o n  

CC IG  ori entati on from 
Central Stati on 

S IDE/CC IG  Depl oyment S i te 

S I DE l evel i ng 

S I DE a l i gnment 

CCIG a l i gnment 

Specia l  Requ i reme nts 
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CONSTRA I NT 

50 to 60 feet from Central 
Stat ion , l imi ted by 60- foot 
cab l e  

Northeas t o f  Central Stati on 
as v i sual l y  determi ned by 
astronaut . 

Ori fi ce mus t  poi nt away from 
Central Stati on and away from 
LM . 

Approximately  l eve l s pot . 
Unobstru cted v i ew i n  fron t of 
ori fi ce . S IDE  pl aced on screen , 
CC IG  of s cree n .  

+5° o f  l evel  by u se  o f  bubb l e  
reference ( bubb l e  free from 
case ) .  

+5° of E-W l i ne , w i th arrow 
marked " E "  toward Eas t  ( su n )  

+20° o f  N-S l i ne , arrow 
poi nt i ng North 

CC IG  on i fi ce mu s t  po i nt away 
from a. l l  man-made obj ects (�90° ) 

CC IG  i nc l udes a strong magnet 
wh i ch wou l d  affect LSM if  s ep­
arati on i s  l es s  than 80 ' .  
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2d ) PSE  

PARAMETER 

PSE-to-Central Stati on 
Separati on 

PSE-to-RTG Separati on 

PSE Ori entat i on from Central 
Stati on 

P SE Depl oyment S i te 

PSE Level i ng 

PSE Al i g nment 

I nterre l ati on 
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CONSTRA I NT 

8 to 9 f t .  L im i ted by 1 0 ft 
cab l e .  

1 5  feet mi n i mum from RTG nec­
ess ary to avo i d  thermal i nput 
from RTG . 

Northwest  of Centra l Stati on , 
on oppos i te s i de from the RTG , 
v i sua l ly determi ned by as tro­
naut . 

Approx imately  l evel s po t .  

Must b e  coarse l ev e l ed by as­
tronaut wi thi n �5 degrees of 
verti cal . F i ve degrees i s  the 
l i mi t of the automati c ,  f i ne­
l evel i ng g i mbal system . 

Astronaut must rough al i g n 
wi th i n  +20 degrees of l unar 
Ea s t ,  before openi ng PSE shroud , 
by po i nt i ng arrow on the sensor 
g i rdl e towards the s u n .  

F i ne a l i gnment wi l l  b e  p rform­
ed by the astronaut after re­
mov i ng g i rdl e and spreadi ng 
the thermal shroud . Astronaut 
wi l l  read and record , to th e 
nearest degree , the i ntersec­
t ion  of the shadow of the 
gnomon on  the compass  ros e .  
F i na l  a z i muth a l i gnment must 
be known wi th i n  +5  degrees 
accuracy wi th reference to 
l unar North or South . 

PSE  must be no l e s s  than 1 0  ft 
fro1n other un i ts to mi n imi ze 
p i ckup of stray vi brati ons by 
PSE and to mi n imi ze therma l i n­
puts . 



2e ) LSM 

PARAMETER 

S i te Sel ecti on  

Al i gnment 

Level i ng 
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CONSTRAI NT 

Dep l oy LSM 40 to 48 feet North­
west of the Centra l Station  
l imi tE!d by 50-foot cab l e .  Th i s  
s eparation  i s  requ i red to mi n i ­
mi ze EM! effects on LSM sensors . 

Al i gn the LSM to wi th i n  +3° of 
Eas t-West sun l i ne .  Astronaut 
s houl d read the shadowgraph 
wi th i n  .!_1 ° .  Al i gnment i s  
cri ti cal because thermal con­
trol i s  cri ti cal and exact 
al i gnment i s  requ i red to i nter­
pret LSM sc i enti fi c data . 

LSM shoul d be pl aced i n  an  app­
rox i matel y  l evel s pot , free 
from l oose  materi al . Level the 
LSM to wi th i n +3° of verti cal 
u s i ng bubbl e level . 

Note: LSM must  be a mi n imum 
or-80 '  from the SI DE/CCGE 
wh i ch conta i ns a strong  magnet . 



2f ) sws 

PARAI'•1ET ER 

SWS S i te Sel ecti on 

L evel i ng 

Al i gnment 

F i ne Al i g nment 

Remarks 
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CONSTRAI NT 

Depl oy SWS 1 2  to 1 5  feet north 
of Central Stati on . Ori ent SWS 
so that l ouvered s i de ( radi a tor ) 
poi nts  approxi mately  due North . 

Level the SWS to wi th i n  5° of 
hori zontal about N-S axi s .  SWS 
shou l d  be pl aced i n  an approxi ­
mately hori zontal spot to avo i d  
thermal perturbati ons . Due to 
A-frame construct i on , there i s  
a pendul um effect about E-W 
axi s ;  SWS shou l d  swi ng free l y .  
No fi ne l evel i ng about N-S axi s 
i s  necessary s i nce N-S ori enta­
ti on i s  determi ned from sun  
sensor TM data . Note that sun  
shade has  swung to  i ts up  pos i ­
ti on i n  contact wi th the sensor 
mounti ng p l ate . If not , ra i se 
i t . 

A l i gn SWS by rotati ng about a 
vert i ca l  axi s so  that the shadow 
cast by the north edge of the 
s ensor assembl y  cupol a runs 
paral l el to the edge of the sun  
s h i el d .  

F i ne al i gn the SWS box by touch­
i ng the box wi th the handl i ng 
tool near the bottom on the 
south s i de to see whether i t  
swi ngs  freely on i ts E-W p i vo t .  
I f  not free , move the l eg assem­
bl i es farther apart so  that the 
i ns trument swi ngs freely and re­
check a l i gnment . 

Louvered s i de (radi a tor) shou l d  
b e  away from RTG and Central 
Stat ion due to thermal control 
requ i rements . 



2g ) HFE 

PARAMETER 

S i te Sel ecti on 

Al i gnment 

L evel i ng 

Rema rks 
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CONSTRA I NTS 

Dep  1 oy the HFE  El ectron i cs Piick­
age 25 to 30 feet north of the 
Centra l Stati on . HFE El ectron­
i cs Package shou l d  be p l aced i n  
an approxi mate ly  l evel  area , re­
moved fr·om any surface i rregu­
l a ri t ies  or rocks that may ob­
scure the f i e l d-of- v i ew of the 
HFE sunsh i e l d  refl ector . 

Al i g n the HFE El ectroni cs Pack­
age to wi thi n  +5°  of the p l a ne 
of the ec l i pti� or l unar eq ua­
tor .  Th i s  is  accomp l i shed by 
rotati ng  package unti l shadow 
cas t by UHT covers a l i gnment de­
ca l . Radi ator mu st  face away 
from equator . Depl oy the Probes 
1 5  to 1 9  feet from the E l ectron­
i cs Package ma i ntai n i ng 40 foot 
mi n i mum separati on between 
Probes and RTG . 

When the HFE bore hol es have 
been dri l l ed wi th the ALSO , the 
probes s hou l d  be i nserted and 
shou l d  be verti cal  wi th i n  +1 5° 
as detE�rmi ned vi  sua 1 1  y by the 
as trona iJ t .  

Level the HFE El ectroni cs Pack­
age to wi th i n  so of verti ca l 
u s i ng bubb l e  l evel . Bubbl e 
shou l d  be free from case c i rcl e 
to be w i th i n  S0 • 

I f  feas i b l e ,  the HFE Probes 
shou l d  be p l aced at l east 200 
feet from fres� craters wi th 
s urroundi ng strewn f i e l ds of 
stones . 



2g)  HFE (Cont ' d )  

PARAMETER 

401 

CONSTRAINTS 

The HFE Probes shoul d be at  
l east 5 di ameters from l arge 
i sol ated bl ocks ( boul ders ) 
greater than 2 feet across ex­
posed a t  the surface . 

Try to avo id  topographi c  fea­
tures greater than two feet i n  
di ameter , s uch as craters or 
hummocks that have a rel i ef 
greater than 1 0  to 1 ,  ( s l ope of 
1 0° ) .  

On the sca l e  of l OO ' s  of feet 
topographi c h i ghs shou l d be 
avoi ded and depress i ons pre­
ferred to assure thi ckest 
pos s i b l e  regol i th .  

The HFE s hou l d be at  l east 1 0  
feet from a l l other experiments 
and at l east 20 feet from the 
PSE and at l east 25 feet from 
the RTG . 



2h ) LRRR 

PARAMETER 

LRRR - LM Separati on 

Level i ng 

E l evati on  

Al i gnment 
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CONSTRAI NTS 

Mi n imum mandatory di stance i s  
300 to 500 feet due West of LM .  
A depl oyment d i stance of g reat­
er than 500 feet i s  requested 
to mi n imi ze dust fal l out from 
LM ascent eng i ne b l a s t .  

Must  b e  l evel ed by as tronaut 
u s i ng bubb l e  l evel w i thi n 5 
deg rees wi th respect to i ndi ca­
tor . It s hou l d  be noted that 
the opti cal performance of the 
ref l ector degrades as the off 
axi s angl e  i ncreases . I t  i s  
therefore , necessary to a i �  the 
a rray as accurately  as pos s i b l e  
toward the center o f  the earth ' s  
l i brati on pos i ti on .  

Astronaut mus t  depl oy the l evel ­
i ng l eg wh i ch s ets the el evat ion 
angl e .  For Hadl ey Ri l l e  s i te ,  
the e l evati on ang l e  i s  26 . 8  de­
grees to the hori zonta l . 

Astronaut w i l l  a l i gn LRRR us i ng 
sun  compass , then report az imuth 
al i gnment by noti ng where s hadow 
cast by gnomon fal l s  on the 
i ndex marks . I ndex marks are 
set for spec i f i c  l andi ng s i te 
and depl oyment date . 



5 . 3  ALSEP AND SCI ENT I F I C  EQU I PMENT PROCEDURES 

The detai l ed procedures for depl oyi ng the ALSEP experiments 
wi l l  be i ncl uded i n  the Conti ngency Suppl ement to the Lunar 
Surface Procedures . 
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5 . 4  Equ i pment Decal s  

Decal s are provi ded a s  requi red to suppl ement the crew cuff 
checkl i sts and to prov ide deta i l  i nformation for off nomi nal 
operati ons or tas ks that requi re ordered step-by-step oper­
at ion . Figure 5 . 4-1  represents the operati onal deca l s to be 
uti l i  zed by the ApCl 1 1  o 1 5  crew duri ng the ir  Lunar Surface 
acti v i ty . 
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HCEX 1 2  EVA 

1 /250 

$ 9 8 8 3 

5 . 6  

CREW I N  SUN l l / 250 
FULL SHAD 5 . 6 / 1 25 

HBW 1 2  EVA 

1 / 250 �� 
9� 3 �REW IN SUN 1 1 /250 

FULL SHAQ 5 . 6/ 1 25 POLZ / 1 25 

rn @1_2 I 
8 

9 3 
8 

1 /250 

CREWMAN 
I N :  

l;r 

SHADOW- 2 . 8/60/BRKT 
SUN - 8/250 

ALSEP PKG M ANUAL OFFLOAD 
1 .  PULL SMALL LANYARD TO REMOVE 

BOOM-TO - STICK PIP P I N  

2. R EMOVE OFFLOAD LANYARD FROM 

PKG HANDLE 

3. PULL WHITE END OF LANYARD TO 

UNSTOW PKG F ROM LM 

4. DISCONNECT WHITE LANYARD END 

FROM PKG 

PUSH SW TO TEST 

PUll PIN 2 (lEFT SIDE) 

iUKN lOCK 3 (BOiiOM RIGHT) CCW 

TURN LOCK 4 (RIGHT SIDE) C C W  

PULL FREE - THEN PUll LANYARD 

PUSH RACK LEG FROM CUP - E X TEND 

& LOCK TOP 2 lEGS- lOCK BRACE 

REMOVE & INSTALL HANDlE - BLACK 

PIN UP FIRST 

REMOVE RAC K - E XTEND & LOCK 3 RD 

LEG-PlACE RACK ON SURFACE 

PUll P!N 1 (RACK COVER) - REMOVE 
RACK COVER & DISCARD 

PULL PIN 5 (DRill COllAR) - & 
SWING COL L A R  UP 

RESET CHUCK & REMOVE DRILL 

5. VELCRO LANYARD TO SID E ,  

CLEAR OF PKG 

6. PULL PKG FROM SEQ BAY 

7. PLACE P KG ON SURFACE 

8. REMOVE & DISCARD STICK 

F IGURE 5. 4- 1 EQU I PMENT DECALS 
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I POWER UPI 

HAND CONTROLLER 
BRAKE - OH, REV - DOWN 
CB: All ClOSED 

( EX .  AUX + NAV) 
HOU : AMP HR, AMPS ,  

VOLTS , TEMPS 
PWM SELECT - BOTH 
D R I V E  EHBl: 

FWD - PWM I 
AFT - PWM 2 

t i SVDC - SEC 
STE ER : FWD - BUS A 

AFT - BUS D 
DR l Y E  PWR: · 

FWD - BUS A 
AFT - BUS D 

BRAKE - RELEASE 
REVERSE - UP 
BACK CLEAR OF LM 
BRAKE - ON , R EV - DOWN 

ITIQf] 
BRAKE - ON ,  R EV - DOWN 
DR I VE PWR ( q )  - OFF 
STEER I NG ( 2 )  - OFF 
:!: 1 5  VDC - OFF  
HOU : NAV ,  AMP HR ,  TEMPS 
LCRU: LM - TV RMT 

TRAY - FM/TV 

lSTARTf 
'GHOMOH' GHOMON' 
lCRU - PMI /WB 
:t i S  VDC - PR I M  
STEER : FWD - BUS A 

AFT - BUS 0 
DR I VE PWR : 

FWD - BUS A 
AFT - BUS D t---�����----� �LU� EUUTI 

INAV A l i GNl  � AT NAV S I TE 
HOU: B EAR I NG, D I ST ,  RHG 

lsToPI 3• ssD ,  s •  R&P lsToPI AT LM, HEAD NORTH 
CB: NAV - ClOSE ( 3  M I N ) CB :  NAV - OPEN 
SYS RSET - RSET BUS A ,  B ,  C ,  D - OPEN 
BRNG,  D I ST ,  RNG - ZERO HOU: LCRU COVERS 
SYS RSET - OFF LCRU POWER - OFF 
ROll ,  P I TCH,  SSD, HONG BATT COVERS OPEN 
GYRO TORQ TO HOU UPDATE EVA 3 - CB:  AUX,  BUS A ,  
SSD  - STOW BUS C - CLOSED 

LCRU - EXT PWR, TV RMT 

F igure� 5 . 4- 2  LRV Opera ti ons Decal 
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