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APOLLO 12 

LUNAR SURFACE OPERATIONS PLAN 

(FINAL EDITION) 

PREFACE 

This document has been prepared by the Flight Crew Support Division , 
Flight Crew Operations Directorate , Manned Spacecraft Center , Houston , 
Texas . The information contained within this document represents the 
Lunar Surface Operations Plan for Apollo 12 , the second planned lunar 
landing mission. 

This is the final edition of the Apollo 12 Lunar Surface Operations 
Plan . The plan is under the configuration control of the Crew 
Procedures Control Board (CPCB ) and all proposed changes to this 
document should be submitted to the CPCB via a Crew Procedures Change 
Reques t .  Changes and comments to the document should be directed to 
J .  H. Roberts, Lunar Surface Operations Office , FCSD . 
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1 . 0  INTRODUCTION 

This final edition of the Lunar Surface Operations Plan defines 
crew/equipment interfaces and final flight planning and crew 
activities for lunar surface EVA operations during the second 
manned lunar landing miss ion. 

This plan delineates how the lunar surface operational and 
scientific obj ectives for the second manned lunar landing 
mission will be accomplished through pre-miss ion timelining 
and procedures definition. Although the primary concern of 
this document is the lunar surface EVA operational aspects of the 
mission, interface relationships are presented to provide 
clarity and continuity to the overall mission plan . 

The nominal plan is for two two-man lunar excurs ions . The 
planned durations will be three hours and thirty minutes each 
or upon reaching a pre-determined red line on one of the PLSS 
consumables . The red line is defined as having either a 30 
minute supply of oxygen or a 30 minut e supply of feedwater 
remaining after repressurization. The battery is not considered 
to be a constraint on the lunar surface time for this miss ion . 
Based on an es timation of each crewman ' s  BTU expenditure to 
accomplish his respective EVA tasks , a PLSS expendable red 
line should not be reached during either EVA. The Commander 
is expected to expend approximately 4081 BTU's which will 
leave a 719 BTU PLSS reserve or approximately 31 minutes 
Lunar surface time for the first EVA, and expend 4235 BTU' s  
with a 565 BTU reserve or 24 minutes for the second EVA. 
(Metabolic profiles are presented in the Appendix, Section 5.4) . 

In addition to the nominal EVA 1 and EVA 2 timelines and extension 
of these nominal timelines to 4 hours , the plan presents six 
contingent timelines for the lunar EVA. 'Three of the contingent 
timelines are for one man EVA ' s ,  two complete EVA 1 and EVA 2 
and one minimum time (50 minute) EVA 1. The other three are 
for contracted EVA close-out times of 42 minutes , 30 minutes 
and 13 minutes . 

The plan presents two forms of timelines . One is a horizontal 
summary form. The other is in a one minute time incremented 
vertical format . 

Detailed procedures are included for the nominal lunar EVA ' s , 
1 and 2. For the contingent EVA ' s ,  the timelines present the 
procedures in sufficient detail that ,  with an unders tanding or 
reference to the nominal procedures , separate procedures are 
unnecessary . 
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2.0 MISSION PLAN 

2 .1 Miss ion Purpose 

The primary purpose of the Apollo 12 mis sion is to inves tigate 
the lunar surface environment , to ob tain lunar material"samples ,  
to emplace ALSEP I and to enhance the capab ility for manned 
lunar exploration. A secondary obj ective is to examine the 
Surveyor III spacecraft and collect selected Surveyor III site 
samples. 

2.2 Mission Description 

This section provides a brief summary of the major events for a 
November 14 , 1969 launch date. 

The countdown will allow a launch using flight azimuth limits of 72 
to 96 degrees with a window opening· at TBD (HR:MIN : SEC) for a 
duration of TBD. The launch vehicle will place the spacecraft 
with three cre-wmen aboard into a 100 NM circular earth parking 
orb it. Launch vehicle and spacecraft checkout will be accomplished 
in this orb it. 

Translunar Injection (TLI) : 

The launch vehicle S-IVB stage will be reignited during the 
second revolution of the earth parking orbit. The nominal inj ection 
shall provide a free return to earth. 

Translunar Coas t :  

CSM Transpos ition/Docking and LM/CSM Separation from the S-IVB 
will be achieved within two hours after TLI. An evas ive maneuver 
will be performed by the S-IVB after 1M ejection. 

The SPS may be utilized to depart from a free return trajectory 
within the limits of the DPS to return the CSM/LM to safe entry 
conditions. 

Lunar Orb it Insertion: 

The SPS will be used to insert the spacecraft into lunar orbit. 
Following the initial insertion burn, the spacecraft orb it will 
be approximately 60 by 170 NM. A second b urn will be made to cir
cularize the orbit at 60 NM .  
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Lunar Module Descent : 

Two as tronauts will enter the 1M and perform 1M checkout, The CSM 
will be separated from the 1M using the SM RCS .  The 1M DPS will be 
used for the descent to the surface. Landing point redes ignation 
may be exercised during descent at the crew ' s  discretion to land 
near the Surveyor III spacecraf t .  

For the November 1 4  launch , the lunar landing will b e  a t  site 7 
(previously des ignated Surveyor III) located at 2.94° South , 
23.34° West, At the time of landing , the sun elevation referenced 
to local horizontal at the landing site will be between 5 and 13 
degrees . 

Lunar Surface Operations : 

The stay time on the lunar surface will not exceed 32 hours . After 
checkout of the 1M to assess its launch capab ility , the 1M will be 
depressurized to allow egress to the surface . The nominal plan 
will provide for two periods of approximately three hours and 
thirty minutes each for simultaneous EVA by both astronauts . The 
radius of operations is constrained to be within the limits imposed 
by the purge capab ility of the oxygen purge system. The planned 
lunar surface activities will include the following maj or items 
in order of priority : 

1) Photography through the 1M cabin window . 
2) Contingency sample 
3) EVA evaluation 
4) 1M inspection 
5) Deployment of experiments 
6)  Selected sample collection 
7) Lunar field geology 

Televis ion transmission will be provided as early as practicab le 
during the EVA period . 

Photography will be employed throughout the EVA to document the 
activities and observations . 

Lunar Module Ascent: 

Powered ascent will be accomplished using the APS and insertion 
conditions will be such that the 1M will be in a 9 by 45 NM 
elliptical orbit . The powered ascent will nominally be coplanar 
as a result of the CSM executing the appropriate plane change 
maneuver during the 1M lunar s tay . Subsequent' 1M maneuvers will 
be made using the 1M RCS, 
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After docking , both 1M crewmen will trans fer 
lunar surface samples and the exposed film. 
j ettisoned by the CSM using the SM RCS. 

Transearth Injection : 

to the CSM with the 
The 1M will be 

The SPS will be used to boos t the CSM out of lunar orb it. The 
nominai return flight will not exceed 110 hours and the return 
inclination will not exceed 40 degrees (relative to the earth ' s  
equator ) .  

Entry and Recovery : 

Prior to atmospheric entry the CM will be separated from the SM 
using the SM RCS. The nominal range from 400 , 000 feet altitude 
to touchdown will be 1250 NM. 

Earth touchdown will be in the Pacific within +35 degrees latitude 
and will occur within 11 days after launch from earth. 

Pos t Landing Operations : 

Following splashdown , the crew will egress the CM af ter the flotation 
collar has been attached , don Biological Isolation Garments , transfer 
to the recovery ship by helicopt.er and immediately enter the Mobile 
Quarantine Facility (MQF) .  They will be transported in the MQF to 
the Lunar Receiving Laboratory (LRL) at MSC. The CM, sample return 
containers , film, tapes and as tronaut logs will also be transported 
to the LRL. 

In order to minimize the risk of contamination of the earth 's  bio
sphere by lunar material , quarantine measures will be enforced, The 
crew will be quarantined for approximately 21 days after liftoff 
from the lunar surface. In addition , the CM will be quarantined 
after splashdown, Termination of the CM quarantine period will 
depend on the results of the lunar sample analysis and obs ervations 
of the crew. 

4 



2 . 3  

2 . 3 . 1  

Summary of Mission Requirements 

Introduction 

The following information is from the '�iss ion Requirements SA-507/ 
CSM-108/LM-6 H-1 type mission, Lunar Landing", dated July 18 , 19 69 
(Revised September 16 , 1969 ) .  

The following primary mission objectives have been ass igned to 
this mission by the Office of Manned Space Flight (OMSF) 

I 
1) Perform selenological inspection, survey and sampling in a 

mare area. 
2) Deploy ALSEP consis tent with a seismic net . 
3) Develop techniques for a point landing capability .  
4) Develop man ' s  capability to work in the lunar environment .  

The following experiments have been assigned to this miss ion by 
OMSF (Reference 1) . 

1) 
2) 
3) 
4) 
5) 
6 )  
7 )  

8 )  
9)  

10) 

S-059 
S-031 
S-034 
S-035 
S-036 
S-058 
M-515 

S-080 
T-029 
S-158 

Lunar Field Geology 
Passive Seismic Experiment 
Lunar Surface Magnetometer Experiment 
Solar Wind Spectrometer Experiment 
Suprathermal Ion Detector Experiment 
Cold Cathode Ion Gauge Experiment 
Lunar Dust Detector Experiment (Approval by OMSF is 
pending ) 
Solar Wind Compos ition 
Pilot Describing Function 
Lunar Multispectral Photography Experiment (Approval 
by OMSF is pending) 

Experiments 2 )  through 7) are part of the ALSEP I package .  

Detailed objectives have been derived from the OMSF ass igned primary 
objectives , placed in order of priority , and detailed'to the extent 
necessary for miss ion planning . All of the detailed objectives are 
in support of the primary mission objectives with the exception of 
secondary objectives Surveyor III Inves tigation, Photographic Cover
age and Televis ion Coverage . 

Experiments are detailed and assigned priority only in the event 
that they require crew action or otherwise impact the miss ion time
line . Passive experiment(s) such as T-029 (Pilot Des cribing Func tion) 
will not appear in the priority lis t .  
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2 . 3 . 2  Mission Objectives and Experiments 

The detailed objectives and experiments are lis ted below in their 
order of priority. These priorities should be used for real time 
mission planning . 

The Photographic Coverage and Television Coverage obj ectives will 
be performed in conjunction with several of the other objectives . 
The associated operations will take place at various points in 
the timeline, Hence,  these two obj ectives cannot be ass igned any 
specific priority in the lis t below and are therefore included at 
the end, 

Priority 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Detailed Objectives and Experiments 

A, 
B, 

ALSEP I 
F, 
c. 

S-059 
G, 
H .  
I, 
J .  

S-080 
S-158 

N. 
L .  
M.  

Contingency Sample Collection 
Lunar Surface EVA Operations 
Apollo Lunar Surface Experiments Package 
Selected Sample Collection 
PLSS Recharge 
Lunar Field Geology 
Photographs of Candidate Exp loration Sites 
Lunar Surface Characteris tics 
Lunar Environment Visibility 
Landed 1M Location 
Solar Wind Composition 
Lunar Multispectral Photography. 
Surveyor III Inves tigation 
Photographic Coverage 
Television Coverage 
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3 . 0  NOMINAL LUNAR SURFACE EXTRAVEHICULAR ACTIVITY 

3. 1 Lunar Sur face Stay 

3 . 2  

3 .2 . 1  

The nominal plan is for two crewmen , the Commander (CDR) and 
the Lunar Module Pilot (LMP), to remain on the lunar surface 
for approximately 31 . 5  hours .  During this time , the crew will 
accomplish postlanding and pre-as cent procedures and two periods 
of extravehicular activity (EVA) . There will be one rest period 
of app roximately 9 hours between EVA's and several eat periods . 

Extravehicular Activity 

EVA 1 Timeline Description and Rationale 

The first EVA period is designed to maximize the return of 
scientific and operational data . However , the timeline permits 
rest periods and a gradual increase in task comp lexity with 
simple tasks initially for crew acclimation and PLSS-EMU data 
analysis . 

There will be two major areas 0f evaluation during EVA 1 .  The 
first area is comprehensive crew familiarization and evaluation 
of EVA capability and the lunar environment . The investigation 
will be a methodical approach which will enhance the accomplishment 
of both EVA ' s  as well as provide further astronaut and equipment 
capability (in addition to Apollo 11 experience) for future lunar 
surface exploration. The second area is the collection of opera
tional and scientific data , provided mainly by the deployment of 
the ALSEP . The analysis of this data will increase our understanding 
of the lunar surface as well as assist in the update of future 
equipment designs . 

The following is a narrative description of the CDR and LMP 
activities during EVA 1. See Figures 3-3,  3-4 ,  and 3-5 for detailed 
timeline data . 

The CDR will descend to the surface .first , with the LMP remaining 
inside the LM as cent stage to monitor the CDR ' s  surface activity 
and the LM systems in the depressurized state , and to assist the 
CDR in equipment transfer bag (ETB) trans fers . The CDR will con
duct several preliminary tasks on the lunar surface . He will de
termine his ability to operate in the lunar environment ,  collect 
a contingency lunar sample and check the 1M and the lunar surface 
conditions which affect the accomplishment of the EVA tasks . In 
addition to the TV coverage , (See Figure 3-la) and still photo-
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Figure 3-l a TV ( B l ack & White) field of view from MESA. 
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graphs , the LMP will visually observe and obtain sequence camera 
(data acquisition) coverage to suppliment the documentation of 
the CDR ac tivity. After this initial familiarization activity , 
the CDR will remove the thermal cover from the modularized equip
ment storage assembly (MESA) and erect the MESA table .  He will 
attach the ETB to the MESA table and remove and place its contents 
on the MESA table. He will then remove the PLSS batteries and 
LiOH canisters from the MESA and pack them and the contingency 
sample in the ETB . After attaching the ETB to the lunar equip
ment conveyor (LEG) he will transfer it into the LM with the 
LMP ' s  assis tance. The LMP will stow the ETB contents in the LM 
and pack the 70mm cameras in the ETB for transfer to the lunar 
surface . The CDR will at tach the ETB to the MESA and remove his 
70mm camera and photo the LMP ' s  egress from the LM .  

With only one crewman on the surface during the first few minutes 
of the EVA , a more effec tive PLSS telemetry data analysis can be 
conduc ted . The real time use rate for the PLSS consumables will 
be compared with the predicted rate to determine the PLSS capa
bility for EVA continuation. 

The LMP will egress from the LM approxima tely 29 minutes after 
the CDR. He will spend a few minutes in familiarization and 
evaluation of his capability or limitations to conduct further 
operations in the lunar environment .  After this short period , 
he will remove the TV camera and tripod from the MESA and posi
tion it to view the MESA and S-Band antenna deployment area (See 
F igure 3-1) . The CDR will remove the S-Band antenna from the 
LM descent stage, after his photography of the LMP, and deploy 
and align it on the lunar surface.  

While the CDR finishes deploying the S-Band antenna , the LMP 
will deploy the Solar Wind Composition (SWC) experiment . After 
the CDR deploys the S-Band antenna , he and the LMP will unstow 
and deploy the U. s. flag in view of the TV camera . The LMP 
will then begin his LM inspection and photography activity by 
repositioning the TV to view the LM Scientific Equipment Bay 
(SEQ Bay) and traverse clockwise around the LM for his inspection . 
The CDR will place the Apollo Lunar Surface Close-up Camera 
(ALSCC) on the surface in the sunlight and begin his panorama 
photography in front of the LM .  He will also traverse clock
wise around the LM and end up , with the LMP, in front of the 
SEQ Bay . 

The CDR will remove Apollo Lunar Surface Equipment Package (ALSEP) 
package #1 from the SEQ Bay , and the LMP will remove package #2 , 
posi tion it for Radioisotope Thermoelectric Generator (RTG) 
fueling and remove the Apollo Lunar Hand Tool Carrier (ALHTC) . 
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TABLE 3-1 

PERFORMANCE MARGINS FOR LM COMMUNICATIONS* 

(FM Mode - High Power) 

85 I MSFN 210 I MARS 
STATION STATION 

WORST WORST 
NOMINAL CASE NOMINAL CASE 

--

Erectable Antenna 

51.2 kbps Telemetry** + 8 . 8 dB + 6 . 8  dB +16 . 8  dB +14 . 8  dB 

EVA Voice (dual) + 9 . 2 + 7 . 2  +17 . 2  +15 . 2  

EVA EKG & PLSS Data (dual) + 3 . 8  + 1 . 8  +11 . 8  + 9 . 8 

Television (B&W) + 9 . 7  + 7 . 7  +17 . 7  +15 . 7  

1 . 6  kbps Telemetry** +17 . 4  +15 . 4  +25 . 4  +23 . 4  

EVA Voice (dual) + 9 . 2 + 7 . 2  +17 . 2  +15 . 2  

EVA EKG & PLSS Data (dual) + 3 . 8  + 1 . 8  +11. 8 + 9 . 8  

Television (B&W) + 9 .  7 + 7 . 7  +17 . 7  +15 . 7  

Steerable Antenna 

51 . 2  kbps Telemetry** + o .  7 - 1 . 5  + 8 . 7  + 6 . 5  

EVA Voice (dual) + 1 . 1  - 1 . 1  + 9 . 1  + 6 . 9  

EVA EKG & PLSS Data (dual) - 4 . 3  - 6 . 5  + 3 . 7  + 1 . 5  

Televis ion (B&W) + 1 . 6  - 0 . 6 + 9 .6 + 7 . 4 

1.6 kbps Telemetry** + 9.3 + 7 . 1  +17 . 3  +15 . 1  

EVA Voice (dual) + 1 . 1  - 1 . 1  + 9 . 1 + 6,9 

EVA EKG & PLSS Data (dual). - 4 . 3  - 6 . 5  + 3 .  7 + 1 . 5  

Televis ion (B&W) + 1 . 6  - 0 . 6  + 9 .6 + 7 . 4  

* Based on measured LM-5 data and MSC test data on new (1969 )  Motorola FM 
demodulator. The MSC tests were conducted in the ISD Electroni c Systems 
Test Facility (on one unit) . 

** For a BER of 10-4• 
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The LMP will then deploy the RTG fuel cask mounted beside the 
SEQ Bay , remove the RTG fuel element and fuel the RTG. While 
the 1MP is fueling the RTG , the CDR will tip ALSEP package #1 , 
remove the Superthermal Ion Detector Experiment (SIDE) subpallet 
and position the ALHTC near the MESA. After fueling the RTG the LMP 
will attach the carry bar to both ALSEP packages. Then the CDR 
and LMP will traverse to the ALSEP deployment site , approximately 
300 feet west of the LM .  The CDR will reposition the TV t o  view 
the ALSEP site as he begins his traverse (See Figure 3-2),  The 
LMP will carry both ALSEP packages , the CDR will carry the SIDE 
subpallet and the tongs. 

After deploying and photographing the ALSEP , the CDR and LMP will 
return to the LM collecting selected geological samp les. These 
samples will be stowed in bags attached to the side of their EMU. 
On return to the LM ,  the CDR will remove his camera , place the 
Sample Return Container (SRC) #1 on the MESA and unstow its contents. 
The LMP will reposition the TV to view the MESA and remove his side 
bag for stowage in the SRC. He will then obtain a core tube geo
logical sample , photograph it , and place it in the SRC. The CDR 
will pack the side bags with their geological samp les in the SRC 
and close and seal the SRC. 

After cleaning his EMU , the LMP will ingress the LM and perform a 
brief 1M systems and communications check. He will then assist 
the CDR with the transf er of the ETB (containing both 70mm cameras )  
and the SRC # 1  into the LM. After these equipment transfers , the 
CDR will remove SRC #2  from the MESA and stow it on the +Y foot
pad in the sunlight. He will then clean his EMU and ingress the 
LM , terminating EVA 1 .  

A GO-NO GO for extention o f  EVA 1 to 4 hours will be given the 
crew on their return to the 1M from deploying the ALSEP. This 
decision will be based on PLSS consumables data. The additional 
30 minutes will be utilized to perform a small documented geo
logical sample collection period (See Figures 3- 3 and 3-5 ) . Upon 
return to the LM, the CDR will unstow and pack the SRC #1 as pre
viously mentioned,  however , he will not close and seal it. The 
LMP will obtain a core tube sample as previously mentioned and 
upon completion of this task , he will load the lunar hand tools 
in the ALHTC. The CDR will carry the tongs and the LMP will 
carry the ALHTC . The LMP will also reposition the TV to view 
the sample collection area. The technique for collecting the 
documented samples is discussed in the next section on EVA 2 
(See Figure 3-6) . Upon completion of this sample collection 
period , the crewmen will return to the LM ,  the LMP will begin his 
EVA termination and ingress the LM , and the CDR will pack the docu
mented samples in the SRC and close it out. The remainder of the 
EVA , the LEC tranfers and the CDR EVA termination ,  will be as pre
viously mentioned in the 3 . 5  hour EVA period above. 
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0+00 

FI GURE 3-4 
APOLLO TWELVE 
MISSION H-1 

NOMINAL TIMELINE 
LUNAR SU.RFACE EVA 1 

C D R  A CTIVITIES 

DEPRESS CABIN  FROM (/) (/) 0+00 
3 . 5  PSI tT1 tT1 tT1 .0 c:: r- tT1 tTl:Z er> n tT1 tT1 :z on ):> 03: :z tT1 <n$! 

NOTE : DETA I L  PROCEDURES c:: 

ARE PRESENTED I N  "LUNAR j� 
SURFACE CHECKL I ST "  �$! 
"EQUIPMENT PREP EVA 1 "  -I --1>-t 
SECT I ON . ...... a 3::Z 0+05 tT1 

r-
...... 
:z tT1 

0+1 0  

1 5  

LMP ACTIVITIES 



0+10 

l 

C D R  ACTIVITIE S  
MOVE THROUGH HATCH 

CHECK I NGRESS PROCEDURES 

DESCEND TO LADDER 
DEPLOY MESA 

DESCEND TO FOOTPAD 

CHEC K ASCENT PROCE DURES 

STEP TO SURFACE 

CHECK & DISCUSS MOBILITY 
& STAB I LITY 

REPORT LM STATUS 

UNSTOW CSC & DEPLOY 
HANDLE 

COLLECT SAMPLE 
REMOVE SAMPLE FROM 

CSC HANDLE 

HANG SAMPLE ON LADDER 
REMOVE MESA COVER 

ERECT MESA TABLE 
ATTACH ETB TO MESA TABLE 
STOW SIDE BAGS ON MESA 
HANG PHOTO CHARTS ON TABLE 

UNSTOW & PAC K PLSS BATTS & 
LiOH CANS IN ETB 

16 

LMP!A CTIV ITIES 

PREPARE LEC 

PASS LEC TO CDR 

PHOTOGRAPH CDR US ING 
70MM CAMERA 

SEQ CAM ON 

MONITOR & PHOTOGRAPH 
CDR US I NG 70MM CAMERA 

CHANGE SEQ CAM MAG 
SEQ CAM ON 

SEQ CAM OFF 

PERFORM FINAL LM 
AND EMU CHECK 

CON FIRM "GO "  FOR 
2-MAN EVA 



0+30 

C D R  ACTIVITIES 
UNSTOW & PLACE PLSS BATTS & 

LiOH CANS IN ETB 

PLACE CONTINGENCY SAMPLE 
IN ETB 

CLOSE ETB TOP FLAP 
ATTACH LEG TO ETB 

i �TRANSFER ETB INTO LM 

REST/CHECK EMU 

TRANSFER ETB TO SURFACE 

ATTACH ETB TO MESA 

REMOVE 70MM CAMERA FROM ETB 
PHOTO LMP EGRESS 

PHOTO CONTINGENCY SAMPLE 
AREA 

DEPLOY AND PHOTOGRAPH 
COLOR CHART IN SUNLIGHT 

STOW 70MM CAMERA 
ON MESA 

0+50 REMOVE S-BAND ANTENNA FROM LM 1 7  

LMP ACTIVITIES 

SEQ CAM ON 
ASSIST CDR 

REMOVE ETB CONTENTS 

PACK 70MM CAMERAS IN ETB 

VERIFY CB CONFIG. & VOX SENS 
CHANGE SEQ CAM MAG 

STOW LEG 
SEQ CAM ON 

• 

MOVE THROUGH HATCH 

CHECK INGRESS PROCEDURES AND 
CLOSE HATCH 

DESCEND TO FOOTPAD 

CHECK ASCENT PROCEDURES 

STEP TO SURFACE 

CHECK & DISCUSS MOBILITY 
& STABILITY 



CDR  ACT IVITIES LMP ACTIVITIES 
0+50 REMOVE S-BAND ANTENNA UNSTOW & ERECT TV TRIPOD 

FROM LM 
CARRY ANTENNA TO DEPLOY UNSTOW & MOUNT TV CAMERA ON 

SITE TRI POD 
PLACE AND ORIENT ANTENNA 

� 

REMOVE TOP CAP UNSTOW TV CABLE 
DEPLOY MAST SECTIONS 

EXTEND.LEGS CARRY TV TO 20'/10 O'CLOCK 
TO V I EW S-BAND & FLAG 

CHECK ANTENNA ORIENTAT I ON OBTAIN TV PANORAMA & 
DEPLOY LEGS SPEC IAL INTEREST VI EWS 

REMOVE & DI SCARD COVER 

L IFT ANTENNA POI NT TV AT S-BAND & FLAG AREA 

REMOVE AND D I SCARD LIFT BAR ATTACH 70MM CAMERA TO EMU 

AND R I B  PROTECTOR 
UNSTOW SWC UNSTOW TRIGGER AND DEPLOY REFLECTOR 

UNSTOW AND ATTACH CABLE CARRY SWC TO DEPLOYMENT SITE 

EXTEND STAFF & DEPLOY FOIL 
ROUGH AL I GN ANTENNA 

IMPLANT STAFF I N  SURFACE 
F I NE AL I GN ANTENNA PHOTOGRAPH SWC 

PULL FLAG SHROUD COVER PIP P I N  PHOTOGRAPH LM/EARTH 

REMOVE SHROUD & THERMAL COVER 
PULL FLAG STOWAGE P I P  PIN & REMOVE HAMMER FROM MESA 

REMOVE FLAG 
CARRY FLAG TO DEPLOY SITE MOVE TO DEPLOY SITE 

I NSERT LOWER POLE INTO SURFACE DRIVE LOWER SHAFT INTO SURFACE 

EXTEND HORIZ  SHAFT OUT & UP 

I NSERT UPPE R SHAFT I NTO 
LOWER SHAFT 

STOW HAMMER ON MESA 
ATTACH SIDE BAG TO LMP ATTACH SIDE BAG TO CDR 

.. 

ATTACH 70MM CAMERA TO EMU REPOSITION TV TO 20'/8 O'CLOCK 
TO V I EW SEQ BAY 

UNSTOW ALSCC & PLACE I N  
SUNLIGHT 

OBTAIN +Z PANORAMA PHOTOGRAPH -Y FOOTPAD 
1 +1 0 

18 



CDR ACTIVITIES 

1+10 

OBTAI N  QUAD I I I  PANORAMA 

OBTAIN QUAD II PANORAMA 

REMOVE & LOWER PKG #1 

D I SCONNECT LANYARDS & BOOM 

REPOSITI ON PKG #1 
STOW BOOMS 

REMOVE UHT'S 
REMOVE CARRY BAR 

ATTACH CARRY BAR TO PKG #1 

T I P  PKG #2 & REMOVE SUBPALLET 

POSITION SUBPALLET N EAR ALHTC 

PASS DRT TO LMP 

PASS FTT TO LMP 

19 

LM P  ACTIVITIES 

I NSPECT QUAD I 

PHOTO +Z FOOTPAD 
INSPECT QUAD IV 

PHOTO +Y FOOTPAD 
I NSPECT QUAD I I I  

PHOTO -Z FOOTPAD 
INSPECT QUAD II 

OPEN SEQ BAY DOOR 

REMOVE AND LOWER PKG #2 

DI SCONNECT LANYARDS , PULL P INS  

POSITION PKG #2 FOR RTG FUEL I NI 
REMOVE AND EXPAND ALHTC 

REMOVE DRT & FTT 

CHECK PKG #2 POS ITION . 
REPOSIT I ON PKG #2 
DEPLOY CASK TILT LANYARD 
TILT CASK & STOW LANYARD 

REMOVE & DI SCARD DOME 
ENGAGE & CHECK FTT 

WITHDRAW FUEL CAPSULE & 
FUEL RTG.- REPORT 

DI SENGAGE FTT & DISCARD 



1+30 

1 +50 

CDR ACTIVITIES 

CLOSE SEQ BAY DOORS 

CARRY ALHTC TO MESA AREA 

UNSTOW & TETHER TONGS 

CARRY SUBPALLET TO DEPLOYMENT 
S I TE. CARRY & POS ITION 
TV CAMERA TO V I EW S I TE .  
REPORT START O F  TRAVERSE 
AND REST STOPS ENROUTE. 

REPORT COMPLETI ON OF TRAVERSE 

SURVEY SITE TO DETERMI NE -
ALSEP EXPERIMENTS LOCATI ON 

POS IT ION SUBPALLET 

RELEASE S I DE B. BOLTS 

20 

LMP ACTIVITIES 

ROTATE PKG #2 TETHER UHT 

RELOCATE PKG #2 TO PKG #l 
CONNECT PKG #2 TO 

CARRY BAR 

CARRY ALSEP PKGS TO 
DEPLOYMENT SITE 

NOTE : REST ENROUTE 

SURVEY SITE TO DETERMINE 
ALSEP EXPERIMENTS LOCAT I ON 

POS ITION ALSEP PKGS 

D I SENGAGE BAR FROM PKG #2 



1+50 
CDR ACTIVITIES 

L I FT S IDE FROM SUBPALLET 
REMOVE S I DE CABLE REEL 
CARRY S IDE NEAR C/S 
DEPLOY LEGS AND PLACE 

S I DE ON SURFACE 
STOW TONGS ON SUBPALLET & TETHER UHT 
RETRI EVE S I DE CAbLE CONNECTOR 
CARRY CONNECTOR TO C/S 
CONNECT S I DE TO C/S 

RELOCATE BAR TO SUBPALLET 

RE TRIEVE PSE STOOL 
IMPLACE PSE STOOL 

RELEASE SWE BOYD BOLTS 
CARRY SWE TO DEPLOYMENT S I TE 

PLACE SWE ON SURFACE, LEVEL 
AND AL IGN 
PHOTOGRAPH SWE 
RELEASE LSM BOYD BOLTS 

REMOVE TI E DOWN & DISCARD 

L I FT LSM FROM C/S 

PLACE LSM ON SURFACE 

CHECK LSM CABLE FREE OF 
SUNSHI ELD 

START FRONT CENTER AND 
RELEASE BOYD BOLTS CLOCKWISE

DEPLOY ANTENNA CABLE 

RELEASE TWO INTER BOYD BOLTS 

21 

LMP ACTIVITIE S 

REPOSI TION PKG #l AND BAR 

RELEASE RTG CABLE BOYD BOLTS 

DEPLOY CABLE-DISCARD REEL 

REPORT AMPS & 'CONNECT CABLE 

ALIGN PKG #l 
RELEASE PSE BOYD BOLTS 
REMOVE PSE-CARRY TO 

PSE STOOL 

REMOVE G IRDLE-PLACE PSE ON STOOL 
DEPLOY THERMAL SKIRT 

REPORT LEVEL AND AL I GNMENT 
PHOTOGRAPH PSE 
REST/CHECK EMU 

CARRY LSM TO DEPLOY S I TE 

REMOVE BRACKET & DEPLOY LEGS 
ALIGN LSM & PLACE ON SURFACE 
REMOVE FOAM COLLAR 
DEPLOY SENSOR ARMS 



C DR ACT I V IT I ES LMP ACT I V IT I ES  
2+1 0 RELEASE CENTER BOYD BOLT & 

RAISE SUNSHIELD REMOVE PRA COVER 

REMOVE CURTAI N  COVERS & DI SCARD CK PRA CLEAR OF P I ECES & DOORS OPEN 

CHECK CURTAINS PROPERTY DEPLO YED  

REPORT LEVEL AND AL IGNMENT 

RETRI EVE & INSTALL PHOTOGRAPH LSM 
ANTENNA MAST RETURN TO C/S 

RELEASE GIMBAL BOYD BOLTS 
REMOVE GIMBAL FROM SUBPALLET 
REMOVE HOUSI NG COVER CARRY S IDE TO DEPLOY SITE 
INSTALL G IMBAL ON MAST 
REMOVE HOUSING & DI SCARD 
I NSTALL ANTENNA 
CHECK C/S AL IGNMENT PLACE SIDE ON GROUND SCREEN 
ENTER AZ IMUTH OFFSET REMOVE & IMPLACE GROUND SCREEN 
ENTER ELEVAT ION OFFSET 
LEVEL ANTENNA 

PLACE S I DE ON GROUND SCREEN 
IMPLACE CC IG 

ALI GN ANTENNA 
LEVEL AND ALIGN SIDE  

CHECK ANTENNA LEVEL REPORT LEVEL & ALI GNMENT 
AND AL IGNED PHOTOGRAPH SIDE & CCIG 

CHECK E MU RETURN TO C/S 

CHECK LMP READ Y FOR REST CHECK EMU 
ALSEP ACTI VATION 

REPORT SHORT I NG SW AMPS PHOTOGRAPH ALSEP 
DEPRESS SHORT ING SWITCH DEPLOYMENT SITE 
CHECK SHORTING  SW AMPS ZERO 
TURN ASTRO SWITCH #1 ON 
REQUEST TRANSMITTER 

TURN ON 
CON F I RM RECEIPT OF 

DATA BY GROUND 
D ISCARD UHT/TETHER TONGS 
RETURN TO LM COLLECTI NG RETURN TO LM COLLECTING 

SAMPLES ENROUTE 22 SAMPLES ENROUTE 



2+30 
CDR ACTI VITIE S 

I F  EVA HAS BEEN 
E XTENDED TO FOUR HOURS 
SEE F IGURE 3-5. 

STOW 70MM CAMERA I N  ETB 
STOW HAMMER AND E XT HANDLE ON ALHTC 
STOW TONGS ON ALHTC 
UNSTOW SELECTED SAMPLE SRC 

OPEN SRC 
2+50 ATTACH SCALE TO MESA 

23 

LMP ACTIVITIE S  

NOTE : CARRY TV BACK 
TO LM AREA 

POSITION TV 20 FT AT 2 O : CLOCK 
TO V I EW MESA AREA 

PHOTOGRAPH ALSEP SITE 



CDR  ACT I V I T I ES 
2+501ATTACH SCALE TO MESA 

STOW FLAT BAG D ISPENSER ON ALHTC 
STOW CORE TUBE ON ALHTC 
SEAL ORGAN I C  CONTROL SAMPLE 
REMOVE SIDE BAGS 

3+1 0 

-, ATTACH ONE S IDE BAG TO SCALE 
FIN ISH FILL ING BAG WITH 

LOOSE MATERIAL 

CLOSE BAG & PLACE IN SRC 

. REMOVE S IDE  BAG 

ATTACH SECOND S I DE BAG TO SCALE 

CHECK WEIGHT OF BAG 
CLOSE BAG & PLACE I N  SRC 

PACK AND SEAL SRC 

CLOSE ETB TOP FLAP 

REST/CHECK EMU 

COMM CHECK 
TRANSFER ETB I NTO LM 

REST/CHECK EMU 
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LMP ACT I V IT I ES 

REMOVE S I DE BAGS . 

ASSEMBL E  CORE TUBE AND 
HANDLE 

COLLECT CORE TUBE SAMPLE 

CAP SAMPLE AND REMOVE 
HANDLE 

STOW SAMPLE IN SRC 
REMOVE CDR S IDE BAG 

ASSI ST CDR WITH SAMPL E  
COLLECTION 

STOW 70MM IN ETB 

CLEAN EMU AND CH ECK 
CDR EMU 

ASCEND TO PLATFORM 

I NGRESS 

CK EMU & LM SYSTEMS 
SWITCH TO ERECTABLE S-BAND 

COMM CHECK 
ASSIST . CDR 

REMOVE ETB FROM LEC 



C D R  ACT I V I T I ES 

TRANSFER LEG HOOKS TO SURFACE 

ATTACH LEC TO SRC 

TRANSFER SRC I NTO LM 

UNSTOW AND PLACE SRC #2 
ON +Y FOOTPAD 

CLEAN EMU 

STOW LEC ON PLATFORM 

I NGRESS 

JETTI SON EQUI PMENT & CLOSE HATCH 

REPRESSURIZE CABIN  

3+30 END 1 ST EVA 

LM ACT I V I T I E S  

REMOVE SRC FROM LEC 

STOW SRC SRC 
ON ENG COVER END UP 

PASS LEC TO CDR 

25 



FIGURE 3-5 

APOLLO TWELVE 
MISSION H-1 

FOUR HOUR 

NOM INAL T IMELI N E  
LUNAR SURFACE EVA ONE 

(SEE FIGURE 3-4 FOR FIRST PART OF TIMELINE) 

C DR ACTIVITIE S  

STOW 70MM CAMER IN ETB 
STOW HAMMER AND EXT HANDLE ON HTC 
UNSTOW SELECTED SAMPLE SRC 

OPEN SRC 
ATTACH SCALE TO MESA 
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---· 

LMP ACTIVITIES 

NOTE: CARRY TV BACK 
TO LM AREA 

POSITION TV 20 FT AT 2 O'CLOCK 
TO VIEW MESA AREA 

PHOTOGRAPH ALSEP SITE 



C DR ACT I V I T IES  

2+50 �ATTACH SCALE TO MESA 
!STOW FLAT BAG DISPENSER ON HTC 
i -iSTOW CORE TUBE ON HTC 

: sEAL ORGANIC CONTROL SAMPLE 
.... :REMOVE LMP SIDE BAG 

'ATTACH SIDE BAG TO SCALE 
i 

-FINISH FILLING BAG WITH 
LOOSE MATERIAL 

.
CLOSE BAG & PLACE IN SRC 

-j REMOVE SIDE BAG 
' 

� 
!ATTACH SECOND SIDE BAG TO SCALE 

� CHECK WEIGHT OF BAG j CLOSE BAG AND PLACE IN SRC 
! -i I 
I ..., I ' 

3+00 -:ATTACH 70MM CAMERA TO EMU ! GEOLOGY TRAVERSE: 
· -4 CDR CARRY �, • GNOMON 

• SMALL SCOOP 
• 70MM CAMERA 

' TYPICAL DOCUMENTED --; 
SAMPLE COLLECTION 

� PLACE GNOMON UP SUN 
! PHOTO SAMPLE CROSS SUN 

-l COLLECT & PLACE 
1 SAMPLE IN BAG ' -i ! , i --i 
' 
' 
i -
i ' 
! 
� 

-· 

' 
3+1 0 -· 
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I I 
I ' 
! 

2+50-. 
! 
I _i 

LMP ACT I V I T I ES 

-.REMOVE SIDE BAG 

'ASSEMBLE CORE TUBE AND 
_i HANDLE 

. 

COLLECT CORE TUBE SAMPLE 

:cAP SAMPLE AND REMOVE 
; HANDLE 

-·STOW SAMPLE IN SRC 
;REMOVE CDR SIDE BAG 

-,ASSEMBLE SMALL SCOOP 
: AND HANDLE ' 

-J 

l UNSTOW & PLACE GNOMON 
..J ON ALHTC 

-! REPOSITION TV TO VIEW 1 i GEOLOGY TRAVERSE 
I , 
13+00-! GEOLOGY TRAVERSE I ' LMP CARRY 
I - • ALHTC I • 70MM CAMERA 

I . I I I � PLACE ALHTC 

l l I j 
....! PHOTO SAMPLE DOWN SUN 

: DEPLOY & HOLD FLAT 
. SAMPLE BAG 

-,DESCRIBE & STOW SAMPLE 
! PHOTO SITE DOWN SUN 

_, 



C DR ACTI V I T I ES 

3+ 1 0  -.,GEOLOGY TRAVERSE 
(CONTI NUED) 

_, 

TRENCH SI TE 
SAMPLE COLLEC TION 

-· AT FARTHEST POI NT  FROM 
. THE LM COLLECT TWO SAMPLES i OF SUBSURFACE MATERIAL 

--! 

J P LACE GNOMON UP SUN 
i PHOTO S I TE CROSS SUN 

-j D I G  TRENCH ALONG SUNLINE 
l l:F I LL SAMPLE BAGS WI TH 
, SUBSURFACE MATERIAL 

� 
3+20 � i 

! 

J 
�· j !sTOW 70MM CAMERA I N  ETB 

_! STOW TONGS ON HTC ! TRANSFER SAMPLES I N TO SRC 

-\ 
3+30--' 28 

LMP ACT I V I T I ES 

!3+1 0l GEOLOGY TRAVERSE 
, , ( CON TINUED) 
� -\ 

i 
I I 

-l 
' I 

J 

-\ PLACE ALHTC 
1PHOTO S I TE DOWN SUN !DEPLOY AND HOLD FLAT l SAMPLE BAGS 

� 
! i j -jSTOW SAMPLES I N  ALHTC 

I J PHOTO SITE DOWN SUN 
;3+20 ' ' 

j 
� � 
_j I I -1 
. I 

l � REPOSI TION TV TO 20 F T  AT 
i 2:0:CLOCK TO V I EW MESA/LADDE � -< 

iSTOW 70MM CAMERA I N  E TB ..... / cLEAN EMU AND CHECK 
3+3o-J CDR EMU 



CDk ACTIVITIES 

3+30--, j PACK AND SEAL SRC 

' 
....; 

iCLOSE ETB TOP FLAP ; 

!REST/CHECK EMU 
-1 

< ' 

-jCOMM CHECK 
!TRANSFER ETB INTO LM 

-! ' 
I 

� I iREST /CHECK EMU 
3+40-i . ' -iTRANSFER LEC HOOKS TO SURFACE 

l i 
�ATTACH LEG TO SRC l ' 

i -l ' ; 
-i TRANSFER SRC INTO LM 

� �· UNSTOW AND PLACE SRC #2 i ON +Y FOOTPAD 

-1cLEAN EMU 

-; 

3+50_j ASCEND TO PLATFORM 29 

3+30-. ' ' 

LMP ACTIVITIES 

(ASCEND TO PLATFORM 

INGRESS 

; cK EMU & LM SYSTEMS 

!SWITCH TO ERECTABLE S-BAND 
' -i COMM CHECK � ASSIST CDR 

I � � I REMOVE ETB FROM LEC 
3+40-l i -! sTow ETB I 
l 

! -iASSIST CDR 

� I j REMOVE SRC FROM LEC 
I � 

-1 STOW SRC 
;oN ENG COVER END UP ; 

3+50-' 



3+50 -, 
I I 

_J 

CDR ACTIVITIES 

-l STOW LEC ON PLATFORM 
! ! 

�INGRESS 
i 

� 

� JETTISON EQUIPMENT & CLOSE HATCH l 
...J 

_;REPRESSURIZE CABIN 

4+00 · ·END 1ST EVA 
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I I 

,,,,� 
I 

LMP ACTIVITIES 

--j PASS LEC TO CDR 
' 

I 1 
i ' 

......l 
I � j 

-I 
I 

l 
4+00 



3 . 2 . 2  EVA 1 Detailed Procedures 

CDR ACTIVITIES 

0+00 FINAL PRE-EVA OPERATIONS 
NOTE : Detail procedures for the 
first ten minutes are presented 
in the "LUNAR SURFACE CHECK
LIST . "  

0+10 CDR EGRESS 
Move through the hatch to a posi
tion on the platform 

Check procedures for ingress by 
ingressing until the PLSS /OPS has 
entered the hatch 

Accept the LEC from the LMP then 
egress to the platform and deploy 
the LEC on the MESA side of the 
platform .  Deploy sufficient 
length of the LEC so that it can 
be reached from the surface . 

Descend to a position on the ladder 
to deploy the MESA 
Pull pip p1n safety wire, then 
pull the MESA deployment D-ring 
with the left hand , check the MESA 
has deployed and res tow the D-ring . 
(If the MESA did not deploy after 
descending to the surface , use the 
manual dep loyment lanyard located 
on the lef t  side of the MESA to 
pull the MESA from its s towage 
cavity) . 

Notify the LMP and des cend the 
ladder to the footpad . Check pad
to-ladder ascent procedures 

S tep to surface 

NOTE : The astronauts will period
ically check the EMU and repor t  
oxygen and suit pressure 
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LMP ACTIVITIES 

0+00 FINAL PRE-EVA OPERATIONS 
NOT E :  Detail procedures for the 
first ten minutes are pres ented 
in the "LUNAR SURFACE CHECK
LIST . "  

Remove the LEC from stowage . 
Attach LEC hook to the overhead 
handhold and deploy a short length 
of the LEC strap 

Pass the end of the LEC s trap to 
the CDR 

Photograph the CDR,using the 70mm 
camera, as he descends from the plat
form to the ladder and dep loys the 
MESA. 

Turn the sequence camera on at 
12 fps and photograph the CDR as 
he des cends to the footpad and 
accomplishes his environmental 
familiarization . 



CDR ACTIVITIES 

0+18 CDR ENVIRONMENTAL FAMILIARIZATION 
Near the +Z foot pad in view of the 
sequence camera check and discuss 
the following : 

a .  Mobility and stability 

b .  CG shif t-forward , back and side 

c .  Downward reach capability 

d .  Arm motion effects on stability 

e .  Walking , balance , boot penetra
tion , surface traction, soil 
scattering characteristics and 
soil adhesion 

Check and report on the status of the 
LM specific items to be noted are :  

a .  LM attitude 

b .  Ground clearance 

c .  Footpad/Surface interaction 

d .  DPS Exhaust effects 

0+23 CONTINGENCY SAMPLE COLLECTION 
Remove the CSC from thigh pocke t ,  
dep loy the esc handle and extend 
the sample bag by pulling on the 
s trap on bottom of bag . 

In view of the sequence camera 
collect the surface material from 
an undis turbed area . 

Pull locking plug from under handle 
release lever , depress lever , then 
separate handle from bag assembly. 
Dis card handle under LM and detach 
bag from lip assembly . Dis card 
lip assembly under LM .  
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LMP ACTIVITIES 

Change the sequence camera magazine 
when the first magazine is exhausted . 

Turn the sequence camera on at 12 
fps and photograph the CDR as he 
collects the contingency samp le . 



CDR ACTIVITIES 

Roll and fold the top of the sample 
bag then temporarily stow the 
sample on a ladder rung . 

0+26 ETB TRANSFERS 
Adj us t the MESA height , if necess
ary , by pulling upward on the ad
jus tment strap . Remove the MESA 
thermal blanket by releasing the 
velcro strap around the TV lens and 
opening the blanket along the vel
era seams . 

Release the MESA table velcro tie
down straps , unfold and rotate the 
table to a proper height , and 
secure the table at that height by 
engaging the velcro adjus tment 
strap . 

Unstow and place the ETB on the 
MESA table . Remove the two side 
bags from the ETB and stow them 
temporarily on the MESA . Remove 
the photometric color chart and 
three contrast charts from the ETB 
and hang them on the front left 
corner of the MESA table . 

. Unstow and place in the ETB : 

a .  Two PLSS Bat teries 

b .  Two PLSS LiOH Canis ters 

c .  The Contingency Samp le 

Close the ETB top flap 

Retrieve and at tach the LEC to the 
ETB 

Lift the ETB clear of the MESA 
table and carry it to a posit ion 
in front of the ladder . Guide 
the ETB with the LEC strap as 
the LMP pulls the ETB into the 
LM cabin. 
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LMP ACTIVITIES 

Turn the sequence camera off after 
the CDR has collected the contingency 
sample 

Make a final check of the EMU and 
LM sys tems 

Confirm with MCC that you have a 
GO to egress the LM 

Turn the sequence camera on when 
the CDR walks into view with the ETB 

Trans fer the ETB into the LM cabin 
by pulling the LEC strap through the 
overhead pulley 



CDR ACTIVITIES 

Rest and check the EMU while the 
LMP prepares to transfer the 70mm 
cameras to the surface . 

Transfer the ETB to the surface 

Attach the ETB to the right side 
of the MESA. 

0+40 LMP AND CONTINGENCY PHOTOGRAPHY 
Remove one 70mm camera from the 
ETB 

Move to a position in front of 
the 1M and photograph the LMP as 
he egresses and descends to the 
surface . 

Photograph the area from where 
the contingency sample was taken 

Remove the photographic color 
chart from the MESA table . P lace 
the chart on the surface in the 
sunlight . Photograph the chart ,  
cross sun .and down sun , using 
the 70mm camera . 

Stow the 70mm camera on the MESA 
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LMP ACTIVITIES 

Remove the LiOH canis ters , bat teries 
and contingency sample from the ETB . 
Then place inside the ETB the two 
70mm cameras . Notify the CDR the 
ETB is ready for transfer to the 
surface 

Check the LM circuit breakers are 
properly configured and the VOX 
sensitivity on the RCU is turned 
to maximum . 

Change the sequence camera magazine . 
Dis connect the LEG from the overhead 
handhold and stow it . Turn the 
sequence camera on at 6 fps and 
leave the camera pointing to the 
S-band antenna dep loyment site . 

0+40 LMP EGRESS 
Move through the hatch to a position 
on the p la tform 

Check procedures for ingress by 
ingressing until the PLSS /OPS 
has entered the hatch . Egress 
and close the hatch . 

Descend to the footpad and check 
pad-to-ladder ascent procedures . 

0+45 LMP ENVIRONMENTAL FAMILIARIZATION 
In view of the sequence camera check 
and discuss the following : 

a .  Mobi lity and s tability 

b .  CG shift-forward , back and side 

c. Down reach capability 

d .  Arm motion effects on stability 

e .  Walking (balance , bo,ot penetra
tion , surface traction , soil 
scat tering charac teris tics and 
soil adhesion) 



CDR ACTIVITIES 

0+50 S-BAND ANTENNA DEPLOYMENT 
Transfer antenna to dep loyment 
site : 

a .  Walk to antenna stowage 
position (Quad I) 

b. Remove thermal shield 

c .  Remove Velcro straps and pull 
to release pins at bas e of antenna 

d .  Grasp antenna by dep loyment 
" shimmy" bar and folded lift 
handle 

e .  Pull antenna out and down by 
lift handle .to clear LM struc
ture 

f .  Hold antenna by deployment bar 
and deploy folded lift handle 
by pulling handle out of stow
age detent and down to locked 
position 

g .  Rotate antenna to horizontal 
position and carry the antenna 
to the dep loyment site by the 
shimmy bar 
(NOTE : The site to be used 
should provide a clear view 
of Earth and be approximately 
20 feet from the MESA) . 

h. Place the antenna down with the 
bottom antenna handle res ting 
on the surface and the orienta
tion arrow on top cap pointing 
to Earth . 

Remove top cap : 

a .  Release each of the three leg 
clamps by ro tating them out 
and down 

b .  Depress the three leg tips and 
push them radially outward to 
free the antenna top cap 

c .  Discard metal top cap and foam 
piece in area away from the LM 
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LMP ACTIVITIES 

0+50 TV DEPLOYMENT 
Unstow and erect the TV tripod 

a .  Release two snap tie-down 
s traps 

b .  Lift the tripod from the MESA 

c .  Deploy the tripod legs and 
extend the center shaf t 

d .  Set the tripod on the surface 
near the MESA 

Unstow and mount the TV camera on 
the tripod.  

a .  Release the cable connector 
snap tie-down s trap 

b .  Release lens tie-down snap 
s traps 

c .  Release the end snap on the 
camera tiedown snap s trap 

d .  Using pip pin cable , pull the 
two top pip pins to open the 
camera stowage container 

e .  Open and rotate the top half of 
the camera s towage container 
forward and down . 

f ,  Release the second snap on the 
camera tie-down snap strap 

g .  Deploy the TV camera handle 

h .  Lift the camera from the stowage 
container and lift the TV cable 
free of the MESA . 

i .  Insert the TV camera handle in 
the adap ter ring on top of the 
TV tripod and tighten the ring 

Pull the TV cable from its s towage 
cavity on the right side of the MESA. 

Carry the TV to a posi tion 20 fee t  
a t  10 o ' clock . 



CDR ACTIVITIES 

Raise antenna mas t :  

a .  While holding the antenna ver� 
tical,  grasp antenna horn top 
plate and raise the first sec
tion of the antenna feed sup
por t .  
(Insure the first section only is 
dep loying by applying a 2-finger 
pressure on outer mas t  section. 
The outer se ction has orange 
stripes ) .  
CAUTION : Do not touch helix 
element when extending feed 
assembly 

b .  Check firs t section fully de
ployed and locked in detent 

c .  Extend the second antenna feed 
support section in the same man
ner as the first . Check the 
second section fully extended 
and locked in detent . 

Dep loy tripod : 

a .  Extend antenna legs by placing 
2 fingers about the leg section 
and applying force against loops 
on either side of leg . Continue 
to extend each leg sec tion to 
the proper length , i . e . , the 
proper paint ring and lock with 
clamps . Check adequacy of each 
leg lock 

b .  Check antenna points toward earth 
by arrow on rib programmer 

c.  Move around to the right into 
the antenna lifting position by 
the shimmy bar 

d .  Pull each of three Velcro leg 
retension straps and let the 
legs fall outward to a hori
zontal pos ition on the surface 
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LMP ACTIVITIES 

Obtain a TV panorama of the LM 
landing site and obtain a view of any 
features of  special interest in the 
area . 

P lace the TV camera on the surface 
viewing the S-Band antenna and MESA 
areas . 

0+56 SWC DEPLOYMENT 
Remove the 70mm camera from the ETB 
and attach the camera to the RCU 

Release the two SWC tie-down snap 
straps and lift the SWC from the 
MESA 

Carry the SWC to the deployment site 
60 fee t from the LM in Quad IV 

Dep loy SWC : 

a .  Extend each sec tion of s taff 
until it locks . (red band 
should be visible) Apply 

b .  

c .  

a compressing force to each 
section to check sections 
locked 

Extend shade cylinder and 
rotate toward red side of 
pivot point , i . e . , red to 
red 

Extend foil shade and hook 
to lower portion of s taff 

d. Press s taff into surface 
with foil normal to sun 
(side marked SUN to SUN) 

Photograph the SWC down sun 
and cross sun with LM in the 
background . 

Obtain photographs of the LM/ 
Ear th 



CDR ACTIVITIES 

e .  Remove thermal covering from an
tenna and dis card away from LM 

f .  Lift the antenna from the sur
face using both hands on the 
shimmy bar until the antenna is 
high enough to permit the crew
member to grasp the lift handle 

g.  While holding the antenna alof t 
with one hand , grasp lift handle 
with other hand 

h .  Lift the antenna to the high 
detent position 

i .  Check each leg locked securely 
in detent by holding the antenna 
aloft with one hand and pushing 
outboard on the legs individually 

j . Set antenna on surface 

k. Release pull pin fas tener at base 
of shimmy bar . Pull deployment 
bar down and away from antenna 

1 .  Discard bar in the area away from 
the LM 

m .  Firmly implant each leg into sur
face 

Open antenna reflector : 

a .  Remove rib tip protector and 
allow it to s lide down antenna 
leg to surface 

b .  Uncoil antenna reflector release 
cable from around antenna . 
Hold cable taut and in straight 
line to plunger 

c .  Remove release trigger guard pin 
and dis card in area away from LM 

d .  Grasp an antenna leg with free 
hand and position self at arms 
length from leg 

e .  With head down , squeeze release 
trigger to deploy antenna dish . 

LMP ACTIVITIES 

.. 
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CDR ACTIVITIES 

Attach antenna cable : 

a .  Walk to front of MESA 

b.  Release antenna cable con
nector by pulling Velcro tab 
and snap free 

c .  Grasp cable connector and pass 
the connector under the MESA 
support strap 

d .  With cable connector in hand , 
walk to the left of the antenna 

e .  Walk past the antenna and deploy 
the cable completely (until 
black and white striped section 
visible) 

f ,  Walk to antenna 

g .  Connect antenna cable by mating 
the two connector parts -
turning the outer part clockwise 
as viewed from cable end 

Rough align antenna : 

a .  Move around antenna leg to rough 
antenna alignment position 

b .  Press each leg into surface.  

c .  Uns tow alignment crank by pushing 
down and away on crank handle 

d .  Uncoil crank cable by passing 
crank around and behind the an
tenna base 

e .  Rough align antenna in pitch 
(CCW rotation of the handle 
pitches the antenna down) 

f .  Rough align antenna in azimuth . 
Pull antenna crank out from 
housing then rotate handcrank 
to change antenna azimuth 
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LMP ACTIVITIES 



CDR ACTIVITIES 

Fine align antenna : 

a .  Check antenna alignment by 
sighting along antenna mast and 
using optical alignment sight 

b .  Fine align antenna , as required , 
by using remo te control crank
handle "in" for pitch and "out" 
for azimuth 

1+01 FLAG DEPLOYMENT 
Remove the flag from stowage on 
the side of the 1M ladder 

a .  Pull flag shroud cover pip pin 

b .  Remove shroud and thermal cover 

c .  Pull flag stowage pip pin 

d .  Lift the flag from its stowage 
location 

Walk to the deployment site 
Push the lower sec tion of the f lag 
s taff into the surface . 

Deploy the horizontal shaft by f irst 
extending then ro tating the shaft 
so it is perpendicular to the flag 
staf f .  

Af ter the LMP has driven the lower 
section into the surface , insert 
the upper section of the flag staff 
into the lower se ction. 

1+06 PANORAMA PHOTOGRAPHY 
Retrieve a side bag from the MESA 
and attach the bag to the hard point 
on the left side of the LMP ' s  EMU . 

Retrieve the 70mm camera from the 
MESA and attach the camera to the 
RCU. 

Remove the ALSCC from the MESA 
and place in sunlight near the 
+Y footpad . 
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LMP ACTIVITIES 

FLAG DEPLOYMENT 

Remove the hammer from stowage by 
releasing the two tie-down snap 
straps and lif ting the hammer from 
it MESA stowage location . 

Using the hammer drive the lower 
section of the Flag staff into the 
surfac e .  

Photograph the CDR as he dep loys the 
Flag.  

Stow the hammer on the MESA. 

1+06 1M INSPECTION AND PHOTOGRAPHY 
Retrieve a side bag from the MESA 
and attach the bag to the hard point 
on the left side of the CDR ' s  EMU . 

Reposi tion the TV camera to a posi
tion 20 feet at 8 o ' clock to view 
the SEQ bay area . 

• 



CDR ACTIVITIES 

Walk to a position 20 feet at 12 
o ' clock and take a set of panorama 
photographs . The set will cons is t 
of 12 photographs at 30-degree 
intervals . 

Walk to a position 20 feet at 4 
o ' clock and take another set of 
panorama photographs .  

Walk to a pos ition 20 feet at 8 
o ' clock and take the third set of 
panorama photographs . 

1+16 ALSEP OFFLOAD 

Remove package No . 1 
a .  Retrieve package No . 1 dep loyment 

lanyard . 

b .  Walk 10 feet from LM deploying 
lanyard . 

c .  Pull whi te section of lanyard to 
unlock and pull package No . 1 
from the SEQ . Bay . Insure boom 
is extended fully . 

d .  Lower package No . 1 to lunar sur
face by alternately pulling and 
releasing the black & white sec
tion of lanyard . 

LMP ACTIVITIES 

In s tereo , photograph the -Y foot
pad/surface .  

Inspect Quad I o f  the LM . 

In s tereo , photograph the +Z foot
pad/surface . 

Inspect Quad IV of  the LM . 

In stereo , photograph the +Y foot
pad/surface . 

Inspect Quad IV of the LM . 

In s tereo , photograph the -Z foot
pad/ surface .  

Inspect Quad II o f  the LM . 

1+16 ALSEP OFFLOAD 
Open SEQ bay doors 
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a .  Remove thermal shielding cover
ing door lanyard . 

b .  Retrieve door lanyard and walk 
10 feet from LM deploying lan
yard . 

c .  Pull white section of lanyard 
until SEQ and astronaut doors 
open fully . 

d .  S tow lanyard on - Z  gear struts . 



CDR ACTIVITIES 

e ,  Walk to package No . 1 

f .  Dis connnect deployment lanyard 
from package No . 1 

g .  Pull boom cable release D-ring . 

h .  Place lanyard behind Package No . 1 .  

i .  Remove boom attachment assembly 
from package No . 1 by pulling pip 
pin . Discard assembly and pin 
under LM. 

j . Remove package No . 1 to a position 
clear of the SEQ . bay working area . 
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LMP ACTIVITIES 

Remove Package No . 2 

a .  Retrieve package No . 2 deploy
ment lanyard . 

b .  Walk 10 feet from LM deploying 
lanyard , 

c .  Pull whi te section 
to unlock and pull 
from the SEQ bay . 
is extended fully . 

of lanyard 
package No . 2 
Insure boom 

d .  Lower package No . 2 to Lunar 
Surface by alternately pulling 
and releasing black/white 
section of lanyard . 

e .  Walk to package No . 2 .  

f .  Dis connect dep loyment lanyard 
from package No . 2 .  

g .  Pull boom cable release D-ring . 

h .  Place lanyard behind package 
No . 2 .  

i .  Pull pip pins to release ALHT 
carrier (2) boom attachment 
assembly (1) subpallet (1) 
universal , handling tools (1) , 
and dome removal tool (1) . 

j .  Remove boom attachment assembly 
and dis card under LM. 

k .  Reposi tion package No . 2 near 
the fuel cask for RTG fueling . 



CDR ACTIVITIES 

Stow package No . 2 boom by pulling 
black/white boom stowage lanyard 
until boom is fully retrac ted . 

S tow package No . 1 boom by pulling 
black/white boom s towage lanyard 
until boom is fully retracted , 

S trip package No . 2 

a .  Remove one UHT and stow in pack
age No . 2 UHT socket . 

b .  Remove other UHT and tethe r .  

c .  Remove tool stowage bracke t .  

d .  Remove and ma te mask/carry box 
sections . 

e .  Install antenna mask/carry bar 
on package No . 1 .  

Tip package No . 2 to fueling posi
tion 

Release two subpallet Boyd bolts 

Remove subpallet from package No .  2 
and place on surface clear of fuel 
cask area . 

Retrieve DRT from ALHT carrier 
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LMP ACTIVITIES 

Remove ALHT Carrier 

a .  Remove and dis card green pins , 
lanyards and D-Rings . 

b .  Lift ALHT carrier from package 
No . 2 .  

c .  Expand ALHT carrier . 

d .  Unfold legs t o  the fully deployed 
detent posi tions . 

e .  Pull apex leg out to the fully 
deployed detent position . 

f .  Remove the green safety clip 
from the ALHT carrier unde'rside . 

g .  Remove the gold pins . 

h .  Unfold ALHT carrie r .  

Remove DRT and FTT from package No . 2 
and stow in ALHT carrier . 

Fuel RTG 

a .  Retrieve cask lanyard from as tro-
naut safety door . 

b .  Walk 10 feet from fuel cask de-
ploying cask lanyard . 

c .  Pull lanyard to cut left uplock 
pin ,  dome sp line and cut right 
up lock pin . 

d .  Tilt cask down into posi tion for 
fuel element removal .  

e .  Stow lanyard on -Y gear strut . 



CDR ACTIVITIES 

Pass DRT to LMP 

Retrieve and open FTT . 

Transfer FTT to LMP 

Close SEQ bay doors 

a. Retrieve SEQ door lanyard 

b .  Pull black/whi te section of 
lanyard until SEQ . and astro
naut safety doors are fully 
closed.  

c .  Dis card lanyard under LM .  

Carry ALHTC to MESA area 
Retrieve & tether tongs 
Return to SEQ bay area 

P ick up TV camera & subpallet 
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LMP ACTIVITIES 

f .  Receive DRT from CDR. 

g .  Mate DRT with dome locking 
mechanism and pull outward on 
DRT to insure it is locked in 
place . 

h .  Press inward on DRT and rotate 
dome locking mechanism 150° 
clockwise . 

i .  Remove dome and dis card DRT/dome . 

j .  Receive FTT from CDR . 

k .  Insert FTT fingers into fuel 
capsule head . 

1 .  Engage FTT fingers in fuel cap
sule head by rotating knob clock
wise .  

m .  Withdraw fuel capsule from 
fuel cask . 

n .  Turn to Package No . 2 .  

o .  Lower fuel capsule into Radio
isotope Thermo e lectr i c  Genera
tor (RTG) 

p .  Report RTG fueled . 

q .  Disengage FTT f ingers from fuel 
capsule head by counter-rotation 
of knob . 

r .  Dis card FTT . 

Tilt package to carry orientation . 

Remove UHT from package No . 2 and 
tethe r .  

Carry package No . 2 to package No . 1 .  

Connect package No . 2 to carry bar / 
package No . 1 .  



CDR ACTIVITIES 

1+36 ALSEP TRAVERSE 
Report s tart of traverse . 

Carry TV camera and subpallet to a 
position 100 feet West of the LM .  
Orient TV to view ALSEP site . 

Comp lete traverse to ALSEP site a 
minimum of 300 feet West of the 
LM. 

Report res t stops 

Report end of traverse 

Survey ALSEP site to determine 
experiments location . 

1+48 ALSEP SYSTEM INTERCONNECT 
Posi tion subpallet on surface 
South of package No . 2 

Connect side of package No . 1 

a.  Use UHT to release four Boyd 
bolts on SIDE/CCIG . 

b .  Engage UHT in SIDE/CCIG carry 
socket 

c .  Use UHT to remove SIDE/CCIG 
from subpalle t .  

d .  Remove lef t ,  front guide . 

e .  Pull SIDE/CCIG cable ree l from 
cavity and drop reel to sur
face.  

f .  Pull lanyard to  remove leg
release pull pin and dust cover 
safety pin . 

g .  Lower SIDE/CCIG to lunar surface . 

h. S tow tongs on subpallet,  

i.  Use UHT to remove pull pin on 
SIDE/CCIG cable cradle and 
retrieve SIDE/CCIG connector 
from cable cradle , 
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LMP ACTIVITIES 

1+36 ALSEP TRAVERSE 
Carry the ALSEP package to the 
ALSEP dep loyment site . 

1+48 ALSEP SYSTEM INTERCONNECT 
Posi tion ALSEP packages on surface 
with package No . 2 in the final 
dep loyment position . 

Connect RTG to package No . 1 .  

a .  Disengage carry bar from 
Package No . 2 .  

b .  Lift Package No . 1 and emp lace 
approximately 10 feet from 
Package No . 2 on E-W axis . 

c .  Return to Package No . 2 .  

d .  Use stowed UHT as a handle 
to rotate Package No . 2 to 
the deployed posi tion and align 
on E-W axis . 

e .  Use UHT to release three Boyd 
bolts on RTG cable ree l .  

f ,  Engage UHT in RTG cable reel 
carry socke t .  

g .  Use UHT to remove RTG cable 
ree l from Package No . 2 and 
walk to Package No . 1 ,  dep loy
ing power cab le . 

h .  Remove shorting switch pull pin 
and dis card • 



CDR ACTIVITIES 

j . Walk to Package No . 1 .  

k. Remove SIDE/CCIG connector dust 
cover and discard . 

1 .  Remove Central Station connector 
dust cover and discard . 

m .  Mate SIDE/CCIG cable to Central 
S tation . 

Disengage carry bar from Package 
No . 1 .  

Stow antenna mast/carry bar on Sub
pallet taper fit ting . 

Deploy PSE stool 

a .  Use UHT t o  remove pull pin on 
PSE leveling stool and discard 
pull pin . 

b .  Remove PSE leveling stool from 
Subpallet .  

Place PSE stool on surface in posi
tion for PSE Dep loyment.  

1+58 SWE DEPLOYMENT 
Deploy SWE 

a .  Use UHT to relase four Boyd 
bolts on SWS . 

b .  Engage UHT in SWS carry socket . 

c .  Use UHT to remove SWS from sun
shield and carry SWS 13 feet 
from Central S tation . 

d .  Extend four leveling legs to 
locked position . 

e .  Emplace SWS on lunar surface and 
align by observing shadow cast 
on sensor head . 

LMP ACTIVITIES 

i .  Grasp shorting switch assembly . 

j . Disengage UHT from RTG cable 
ree l and dis card cable reel.  

k .  Report ammeter reading . 

1 .  Remove shorting swi tch assembly 
dust cover and discard . 

m .  Remove C entral Station connect
or dust cover and discard . 

n .  Mate power cable t o  Central 
Station and lock . 

Emplace Package No . 1 

a .  Engage UHT in Package No . 1 
UHT socket . 

b .  Use UHT as a handle to ro tate 
Package No . 1 to the deployed 
position and align on E-W axis . 

1+58 PSE DEPLOYMENT 
Deploy P SE 

a .  Use UHT to relase four Boyd 
bolts on PSE . 

b .  Engage UHT in PSE carry 
socke t ,  

45 

c .  Use UHT to remove PSE from 
Sunshield and carry PSE to 
leveling s too l .  

d .  Remove PSE girdle and discard . 

e .  Emplace PSE on leveling stool 
and align . 



CDR ACTIVITIES 

f .  Check thermal door open and facing 
away from central s tation. 

g. Photograph SWE 

2+01 LSM OFFLOAD 
Offload LSM from central station 

a .  Use UHT to release two boyd bolts 
on LSM . 

b .  Pull handle of upper support 
bracke t fully upward , and then 
forward . 

c .  Continue to lift upper support 
bracket /brace assembly clear of 
LSM and dis card . 

d .  Grasp lift-of f  handle , pull 
fully upward , and remove LSM from 
sunshield . 

e .  Carry LSM approximately 10 fee t 
toward the LSM deployment site . 

f .  Retrieve carry handle and rotate 
LSM to vertical position. 

g .  P lace LSM on surface . 

2+06 SUNSHIELD DEPLOYMENT 
Release sunshield Boyd bolts 

a. Release Boyd bol ts on forward
lef t  edge of central s tation . 

b .  Release Boyd bolt on SIDE 
connector housing and insure 
housing falls free from central 
station . 

c .  Release Boyd bolts on west side 

of central s tation. 

d. Use UHT to remove antenna cable 
res traint and deploy cable . 

e .  Release Boyd bolt on left 
antenna stowage bracke t .  
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LMP ACTIVITIES 

f .  Use UHT to deploy thermal 
shroud , 

g .  Use UHT t o  level P SE . 

h .  Report Alignment .  

i .  Photograph deployed P SE .  

2+06 LSM DEPLOYMENT 
Deploy LSM 

a .  Carry LSM t o  dep loyment site 
50 feet from central s tation . 

b .  Grasp carry handle and rotate 
LSM to vertical position . 

c .  Grasp handle o f  lower half of 
upper support bracke t ,  remove 
bracke t from LSM and dis card . 

d .  Dep loy three lunar support 
legs . 

e .  Rotate LSM so color-coded Z
lunar supp ort leg is oriented 
eastward and lower LSM to lunar 
surface .  



CDR ACTIVITIES 

f .  Release Boyd bolts on back side 
of central station . 

g .  Release Boyd bolt on right 
antenna stowage bracke t .  

h .  

j .  

k.  

1 .  

m .  

n.  

o .  

P: 

Release Boyd bolts on right 
side of central station. 

Release Boyd bolts on right
front side of central station . 

Walk to a position behind the 
central station. 

Visually check sunshield clear 
to extend 

Release two interior Boyd bolts . 

Use UHT to restrain sunshield 
and release center Boyd bol t .  

Control sunshield extension with 
UHT . 

Comp lete sunshield deployment 
using manual assis t .  

Remove three sunshield curtain 
covers and dis card . 

q . Check proper deployment of 
side curtains . 

2+14 ANTENNA INSTALLATION 
Assemble Antenna 

a .  Retrieve antenna mas t  from Sub
palle t .  

b .  Install antenna mast on Central 
S tation . 
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LMP ACTIVITIES 

f .  Use UHT to remove and dis card 
foam packing. 

g .  Use UHT to extend Y-sensor arm . 

h .  Use UHT to extend Z-sensor arm . 

i .  Use UHT to extend X-sensor arm . 

j . Retrieve PRA cover lanyard 
D-ring . 

k .  Pull PRA cover from LSM and 
discard . 

1 .  Check LSM free of packing mater
ials and pieces . 

m .  Check PRA thermal doors open . 

n.  Align LSM by grasping nearest 
boom and ro tating LSM until 
gnomon dot shadow is centered 
on shadow graph . 

o .  Observing bubb le level ,  use 
UHT to level LSM. 

p .  Report alignment to within lo 
of azimuth orientation . 

q .  Photograph deployed LSM. 



CDR ACTIVITIES 

c .  Return to subpallet and release 
antenna mechanism housing Boyd 
bolts . 

d .  Engage UHT in aiming mechanism 
housing carry socket . 

e .  Use UHT to lift aiming mechanism 
housing from subpallet . 

f .  Remove cover from aiming mechan
ism housing and discard. 

g .  Install aiming mechanism on an
tenna mast . 

h. Disengage UHT from aiming mechan
ism housing . 

i .  Remove aiming mechanism housing 
and packaging and dis card . 

j .  Rotate antenna tie-down brackets 
retrieve antenna and install on 
aiming mechanism. 

Orient Antenna 

a .  Check Central S tation alignment .  

b .  Enter azimuth offset . 

c .  Enter elevation offse t .  

d .  Observing bubble lever , adjust 
leveling knobs .  

e .  Observing sun compass adj ust 
alignment knob . 

f .  Recheck Antenna level and 
aligned . 

LMP ACTIVITIES 

2+16 SIDE DEPLOYMENT 
Deploy SIDE/CCIG 
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a .  Engage UHT in SIDE/CCIG carry 
socke t .  

b .  Carry SIDE/CCIG to deployment 
site approximately 55 feet 
from Central Station . 

c .  Place SIDE/CCIG on surface .  

d .  Engage UHT in ground s creen 
socket , rotate clockwise , 
and lift ground screen from 
tube . 

e .  Check ground screen cable 
deployment • 

f .  Emplace ground screen on 
lunar surface . 

g .  Use UHT t o  release CCIG 
cover Deutsch fastener . 

h .  Engage UHT in SIDE/CCIG 
carry socket and lift SIDE/ 
CCIG from surface .· 

i .  Remove CCIG cover assembly 
and dis card . 

j .  Use lanyard to remove CCIG 
from stowage cavity . 

k .  Emplace SIDE on ground screen 
with respect to subearth point . 
Use lanyard to lower CCIG to 
lunar surface.  

1.  Orient CCIG orifice and release 
cable .  

m. Level SIDE and align by 
observing shadow cast on 
side of experiment .  



CDR ACTJ;Vl{l'IES 

2+25 ALSEP ACTIVATION . 
Confirm with IMP that �IDE ��p.).oyment 
has been completed : 
Rep;rt shorting

. s�i�ch �uxrent 

Depress shorting;\ 13Witch ..  REI'ORT,; 

Check the shbrting; • swi tch did open 
by observing the shorting swi tch 
current is reading zero .. 

Engage UHT in astrt:1naut switch 
No . 1 and turn the switch clockwise .  

Request transmit ter turn on from 
ground . 

Confirm receipt of data by ground . 

Discard UHT 

Retrieve and tether tongs . 

2+30 RETURN TRAVERS!j:· 

Dis card UHT 

Retrieve tongs from subpallet 
and tether tongs to EMU 

R'eturn to the LM collecting 
selected samples enroute . 

Report start and end of 
traverse 

2+47 SRC # 1  PACKING 
Remove and stow 70mm camera in 
ETB 

Stow hammer and extension handle 
on ALHTC 

Stow tongs on ALHTC 

Unstow SRC #1 from MESA and place 
SRC on MESA table . Attach SRC 
retaining clips to SRC . 

Release latches and open SRC #1 
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LMP ACTIVI'tlES' · -:. ·  

sr:t)E and 

Return to Central Station 
�· r . ' 

2+26 ALSEP SITE • PHOTOGRAPHY 
Photograph Central S tation 

Pho tograph the LM' with the · Central 
Station in foreground 

Pho tograph SWE 

Photograph SIDE 

2+30 RETURN TRAVERSE 

Return to the LM collecting 
selected samples enroute , 

P iek up TV camera enroute and 
carry the camera back to the 
MESA area. 

Position TV camera 20 feet 
from LM at 2 o ' clock to view 
MESA area . 

Photograph ALSEP site from LM 
area . 



CDR ACTIVITIES 

Attach scale to MESA 

Stow flat bag dispenser on ALHTC 

Stow core tube and cap on ALHTC 

Seal organic control sample 

Remove side bags . Temporarily stow 
one in SRC and attach other to scale 

Scoop loose ma terial into side bag 
on scale until specified weight or 
volume is reached.  

Close and place bag in SRC 

Attach second side bag to scale 

Check weight of side bag 

Close and place bag in SRC 

Pack and seal SRC 

Check two 70mm cameras are inside 
ETB then close ETB top flap . 

Rest and check EMU 

so 

LMP ACTIVITIES 

Remove side bags . 

2+52 CORE TUBE SAMPLE 
Retrieve and assemble core tube 
and extension handle . 

Drive the core tube into the 
surface . 

Withdraw the core tube . 

Stow the hammer on the ALHTC .  

Retrieve and attach cap to core 
tube . 

Remove and s tow extension handle 
on ALHTC . 

Place core tube in SRC . 

Assist CDR if required , 

2+58 EVA TERMINATION 
Stow 70mm camera in ETB . 

Clean EMU and check all surface 
equipment has been removed from 
CDR ' s  EMU . 

Ascend to platform. 

Ingress the LM . 

Check the EMU and LM sys tems . 

Move the S-BAND ANT switch 
to LUNAR STAY . 



CDR ACTIVITIES 

Perform a communications check 
with ground . 

Remove the ETB from stowage on the 
MESA 

Carry the ETB to a position in 
front of the LM .  

Transfer the ETB into the LM 
cabin . 

Rest and check the EMU . 

Transfer the ETB hooks back to 
the surface 

Attach the LEC to the SRC 

Release the �RC restraint clips and 
lift the SRC from the MESA table . 

Carry the SRC to a position in front 
of the LM 

Transfer the SRC into the 1M cabin 

3+17 EVA TERMINATION 
Remove from s t owage and place SRC #2 
. in the +Y footpad in the sunlight . 

Clean the EMU of loose material . 

Ascend to the platform. 

Pull the LEC from the LM cabin and 
stow the LEC on the 1M platform. 

Ingress the LM . 

Jettison equipment and close the 1M 
hatch 

Repressurize cabin .  

End of 1st EVA . 
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LMP ACTIVITIES 

Perform a communications check 
with ground and the CDR. 

Assist the CDR in trans ferring 
the ETB . 

Remove the ETB from the LEC .  

Stow the ETB on the engine 
cover . 

Assist the CDR in transferring 
the SRC . 

Remove the SRC from the ETB . 

Stow the SRC on the Engine 
cover . 

Pass the LEC to the CDR. 



3. 2. 3 EVA 2 Timeline Descrip tion and Rationale 

The second EVA is designed to perform a detailed lunar geology 
f ield experiment to obtain a better understanding o f  the nature 
and origin of the lunar maria , and the processes which have modi
fied the mare surfaces through the study of lunar topographic 
features and the collection of documented lunar material samples . 
Additionally , if the distance between the LM landing site and 
the Surveyor I I I  is within the traverse constraints o f  the EMU ' s ,  
thi s  EVA will obtain data from the Surveyor III on the effects 
of prolonged exposure to radiation, thermal cycling , vacuum en
vironment and micrometeorites as related to the Surveyor III 
spacecra f t .  

The following is a narrative description of the CDR and LMP 
activities during EVA 2 .  See Figures 3-6 and 3- 7 for detailed 
timeline data . 

EVA 2 will begin approximately 15 hours after the end of EVA 1 .  
The CDR will egress first , with the LMP remaining in the 1M to 
assist with the ETB transfer (70mm cameras) to the surface . Af ter 
the ETB transfer ,  the LMP will descend to the surface and the CDR 
will begin to remove the lunar hand tools from the MESA and stow 
them on the Apollo Lunar Hand Tool Carrier (ALHTC) .  He will also 
retrieve SRC #2 from the 1M footpad , place it on the MESA table 
and unstow its contents . While the CDR is performing this act
ivity , the LMP will attach the Surveyor parts bag to CDR ' s  PLSS 
and stow cutting tool in the bag , photograph the contrast char ts 
on the surface (See Figure 3-8) and position the TV to view the 
geology traverse . 

The geology traverse area will be largely determined by the 
Surveyor III location . The crew will perform a lunar field 
geology experiment enroute to the Surveyor III collecting docu
mented lunar material samples . Both· crewmen will participate 
in collecting a lunar environment sample of lunar surface ma terial ; 
core samples (2) of lunar ma terial ; describin g ,  photographing and 
collecting lunar geologic samples for return to earth ; collecting 
a gas analysis sample of lunar surface ma terial ; and studying and 
describing field relationships of all accessible types of lunar 
topographic features . 

The CDR and LMP will des cend into the crater containing the 
Surveyor III and collect samples of lunar material including 
lunar bedrock, layered rock and rounded rocks in ray patterns . 
The LMP , will obtain photographs (See Figure 3-10) of lunar 
material in the vicinity of and deposited on the Surveyor III 
spacecraft as .well as several photos of the Surveyor spacecraft 
equipment. The CDR will read the LMP ' s  checklis t during the LMP ' s  
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pho tography and then cut the TV camera , a piece of the TV camera 
electrical cable and a polished aluminum tube from the Surveyor 
using the cutting too l .  The LMP will assist the CDR in the cutting 
task and will stow the equipment in the Surveyor parts bag on the 
CDR' s  PLSS . In addition , if feasible and safe , the CDR and LMP 
will collect pieces of glass from the Surveyor III spacecraft 
mirrors and report on the extent of debonding.  

After completing the Surveyor III site ac tivities , the crewmen 
will return to the 1M collecting further geologic samples , as time 
permits .  The LMP will reposition the TV to view the MESA and ladder ,  
and when he and the CDR arrive a t  the 1M he will remove the Surveyor 
parts bag from the CDR' s PLSS and place it in the +Z footpad to await 
later transfer into the LM. Additionally , the LMP will remove and 
place his 70mm camera in the ETB and place his side bag (containing 
the Surveyor site geologic samples) on the MESA. The CDR , on r e
turning to the MESA area , will remove his 70mm camera and place it 
in the ETB along with the LMP ' s  camera magazine (color) . He will 
also stow the Surveyor site geological samples in the SRC 112 while 
he is at the MESA . He will then retrieve the SWC , go back to the 
MESA , remove the SWC foil and pack it in SRC 112 . The last items 
to be packed in SRC 112  are the documented geological samples col
lected in the ALHTC . The CDR will remove these samples from the 
ALHTC , pack them in the SRC and close and seal it . While the CDR 
is closing out the SRC , the LMP will retrieve the ALSCC and obtain 
close-up pho tos of lunar surface features . On completion of this 
task , he will remove the ALSCC film cassette and place it in the ETB . 

The LMP will clean his EMU af ter completing the stereo close-up photo
graphy and ingress the 1M and perform a brief 1M systems check . Mean
while , the CDR will attach the ETB to the LEG , and with LMP assistance , 
transfer the ETB , SRC 112 and the Surveyor parts bags into the LM ,  per
forming three separate LEG transfers . 

Upon completion of the third LEG trans fer , the CDR will clean his 
EMU and pull the · LEG from the LM and discard it . He will then ingress 
the LM ,  ending the second EVA. 

A GO-NO GO for extention of EVA 2 to 4 hours will be given the crew 
during their return traverse prior to their reaching the LM .  The 
additional 30 minutes will be utilized to obtain additional geologi
cal samples from the lunar surface (See Figures 3-6 and 3-7) . The 
technique for collecting these samples will be the same as previously 
mentioned at the beginning of EVA 2 during the geology traverse . The 
close out of the EVA , upon return of the crew to the LM ,  will be the 
same as previously mentioned in the 3 . 5  hour EVA period above . 
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-=�,:, ...... 
lt10 .... Zt50 

EVA TERMI'"TION ...... � 
e ASCEIID TO 

PI.ATFOfUi 
e1NCREss 
e CHECK EMU lo Lll 

SYSTEIIS 

3+00 

• 

tEC TRANSFERS 
•cLOSE ETB 

e tRIJriSFElt ET8 IIIlO Ul 

I
•RESt/CHECit EMU 

eTRMSFElt LEC NOOKS TO SURF"ACE: 
J .ATTACH LEC TO SIIC 
I tTRAIISf'Elt SltC IIITO LM I 
I eREST/CHECIC DID I .TIWISFEII LEC MOOICS TO SURFACE I 
I 

I . eATTACH LEC TO SURVEYOR PARTS BAG I 
I I fRMSFEA SURVEVOII PARTS BAG IIlii Ul I 
IASSIST. COR I e R£M� E� FROM U:C 

I I I I I ASSIST CDR 
.. EIIPM: SltC FltOII LEC I 

I 
I I ASSIST COR 

e REMOYt SUR\IlYC. PARTS BAG I'RQII UC 

lfJO 

/IOU: Ill TilE EVENT All D.T£1151011 OF tHE EVA tO 4.0 KCIUAS IS 
OESIRED, Tll�"!lQIIAL 
JO-.MrWIESI.WILL 8E ADO� T.9.. 

THE "CEOLOCiV TRAVERSE" TIME 
BLOCK ABIIVE. 
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EVA ttRMI.-TKIN 
•CLEA8 EMU 

3•20 

SEPARATES MAJOR III.OCICS OF ACTIVI1Y 

' 
I 

COOIIOIJMTED TASKS I I 
• 

•OISCMO LEC 

• ASCEND TO PLATFORM 
eiiiGJitSS 

eJETTISIIt EQUIPMf:llt 

eCLOSE MATCH 
.RENI:SS CAlli 

SEQUENCE CAiolllA C�GE TV COVERAGE 
�� .. FUMES/SEC I I I I  CO!Iw.GE 

c=:J•o cwn 

c:=J�acovEUGE 
"""' 
ACTIVITY TI.W:S WllMINAN EVENT NOT FIXED. 

APOUD 12 Slto\MAR'Y TIMB.IIIf 
11'*1¥•1 I nMu SURfACE EVA 2 

FIGURE 3-6 

' 

" &ASIC OCTOBER '69 



0+00 

0+05 

FIGURE 3-7 
APOLLO TWELVE  

MISSION H-1 

NOMINAL TIM EL INE 
LU NAR  S U R F AC E EVA 2 

C D R  ACTIVITIE S  

DEPRESS CABIN FROM � � 0+00 
3 . tiPSI f'T'I f'T'I f'T'I .0  c: r- f'T'I f'T'I :z G) (""') f'T'I f'T'I 

:z (""') � �  :Z f'T'I  Al 
NOTE :  DETAIL PROCEDURES 

� ):> c: ::;:: o 
ARE PRESENTED IN " LUNAR $ � SURFACE CHECKL IST" Al �  
" EQU I PMENT PREP EVA 1 "  -< -I  
SECT I ON .  -I -- 0  3: :z 0+05 -f'T'I r--:z f'T'I 

MOV E  THROUGH HATCH· 
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LMP ACTIVITIES  



C D R  ACT I V IT I E S  LMP ACT I V IT I ES 

(l-1- 1 0  MOVE THROUGH HATCH 

PASS LEC TO LMP 

DESCEND TO SURFACE 

TRANSFER LEC HOOKS ACK ETB WITH 70MM CAMERAS ( 2 )  
INTO LM AND COLOR MAG 

REST/CHECK EMU TTACH ETB TO LEG 

TRANSFER ETB TO SURFACE ER ETB TO SURFACE 

STOW ETB ON MESA LEG 
RIFY CB CONFIGURATION 
AND VOX SENSITIVITY MAX 

POSITION ALHTC NEAR MESA EQ CAMERA ON 
STOW ON ALHTC : CONTRAST E THROUGH HATCH 

CHARTS , EXTENSION HANDLE , HAMMER , 
SMALL SCOOP , & GNOMON 

D TO SURFACE 
RETRIEVE & OPEN SRC #2 

ATTACH WEIGH BAG TO SCALE 
ATTACH SIDE BAG TO LMP 
UNSTOW & PASS BAG TO CDR TTACH SURVEYOR 
UNSTOW CUTTING TOOL PARTS BAG TO CDR 
PASS CUTTING TOOL TO LMP 

REMOVE FROM SRC AND PLACE 
ON ALHTC : CORE TUBES AND 
�APS , SAMPLE BAG DISP . ,  

COLOR MAG . IN SIDE BAG GASC ; SESC , and FLAT 
SAMPLE BAG DISP . Y CONTRAST CHARTS , 

REPORT CHART VISIBILITY 
AND PHOTO CHARTS 

STOW SWC BAG ON MESA 
SEAL CONTROL SAMPLE 

TETHER TONGS TO EMU REPOSITION TV FOR 
ATTACH 70MM CAMERA TO EMU GEOLOGY TRAVERSE 

REST/CHECK EMU 

0+30 GEOLOGY TRAVERSE GEOLOGY TRAVERSE 
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C D R  ACT I V ITIES 
GEOLOGY TRAVERSE 

CDR CARRY I NG :  
TONGS 
GNOMON 
70MM CAMERA 
SMALL SCOOP 

REPORT : 
• START OF TRAVERSE AND 

LOCATION W ITH 
RESPECT TO LM 
DURING TRAVERSE 

• PHOTOS OTHER THAN 
NORMAL 

TYPI CAL DOCUMENTED 
SAMPLE COLLECTION : 

PLACE GNOMON UPSUN 
PHOTO SAMPLE  CROSS SUN 

COLLECT & PLACE 
SAMPLE I N  BAG 

NOTE: F IRST D. SAMPLE 
W ILL  BE  PHOTOGRAPHED CROSS 
SUN BY CDR USI NG POLORIZI NG 
FILTER · .  

5 7  

LMP ACTIVITIE S  
TRAVERSE 

LMP CARRY ING :  
70MM CAMERA 
ALHTC 

P ERFORM BACK SITE 
SURVE:Y BHWEE:N· · 
EACH LEG OF TRAVERSE 

• PHOTOS OTH ER THAN 
NORMAL 

• SAMPLE  BAG NUMBERS 

PLACE ALHTC 
HOTO SAMPLE  DOWN SUN 

DEPLOY BAGS IN DISP . 
IDE�iCRI BE AND STOW SAMPLE .  
PHOTO S ITE DOWN SUN 



CDR ACTIVITIES 
GEOLOGY TRAVERSE 

( CONT I NUED)  

'· 

TYP I CAL CORE TUBE 
SAMPLECOLLEmON : · 

PLACE GNOMON UPSUN 
PHOTO S ITE CROSS SUN 
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LMP ACTIVITIES 
GEOLOGY TRAVERSE 

( CONTI NUED) 

PLACE ALHTC 
. PHOTO S ITE DOWN SUN 
ASSEI�BLE CORE TUBE/HANDLE 
REMOVE HAMMER FROM ALHTC 
DRIVE TUBE I NTO SURFACE 
PHOTO CORE TUBE DOWN SUN . 
PULL CORE TUBE FROM SURFACE 
STOW HAMMER ON ALHTC 
CAP CORE TUBE 

REMOVE & STOW HANDLE 
STOW SAMPLE I N  ALHTC 



C D R  ACTIVITIES 1+ 1 0 GEOLOGY TRAVERSE 
(CONTINUED ) 

SAMPL ING AT SURFACE 
TRENCH SITE : 

PLACE GNOMON UPSUN 
PHOTO S ITE CROSS SUN 
D I G  TRENCH ALONE SUNLINE 

F I LL SESC WITH . SUB� 
SURFACE l'lATERIAL 

REMOVE SCOOP FROM EXTENSION HANDLE' 

1 +20-, 
ASSEMBLE CORE TUBE AND 

EXTENSI ON HANDLE 

PASS CORE TUBE TO LMP 
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1 +30-

LMP ACTIVITIES  
GEOLOGY TRAVERSE 

(CONTINUED) 

PLACE ALHTC 
PHOTO SITE DOWN SUN 
RETRI EVE SESC FROM ALHTC 
OPEN SESC 
HOLD SESC FOR F ILL ING 

REMOVE SEAL PROTECTOR 
AND SEAL SESC 

STOW SESC IN HTC 
PHOTO TRENCH DOWN SUN 
REMOVE HAMMER FROM ALHTC 
DRIVE TUBE IN TRENCH 

PHOTO TUBE DOWN SUN 
PULL TUBE FROM SURFACE 
STOW HAMMER ON ALHTC 
CAP CORE TUBE 

REMOVE & STOW HANDLE 
STOW SAMPLE IN ALHTC 

·• . 



CDR ACTIVITIES 
1 +30 GEOLOGY TRAVERSE 

1 +40 

(CONTINUED ) 

GAS ANALYSI S  SAMPLE 
COLLECTION 

PLACE GNOMON UPSUN 
PHOTO SAMPLE CROSS SUN 
COLLECT SAMPLE USING 

TONGS 
PLACE SAMPLE IN 

CONTAINER 

NOTE: THE LAST THREE DOCUMENTED 
SAMPLES ON THIS TRAVERSE 
LEG WILL BE FROM SURVEYOR 
SITE. 

1 .  LUNAR BEDROCK 
2 .  LAYERED ROCK -
3 .  ROUNDED ROCK FROM 

RAY PATTERN 
"THE CREW MAY ELECT TO LEAVE 
THE ALHTC ON THE CRATER RIM 
AND COLLECT ABOVE SAMPLES 
IN LMP SIDE BAG 

SURVEYOR SITE ACTIVITIES 
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LMP ACTIVITIES 

GEOLOGY TRAVERSE (CONTINUED ) 

PLACE ALHTC 
PHOTO SAMPLE DOWN SUN 
RETRIEVE CONTAINER FROM ALHTC 
OPEN GASC 
HOLD GASC FOR SAMPLE 

REMOVE SEAL PROTECTOR 
CLOSE AND SEAL GASC 
STOW SAMPLE IN ALHTC 

SURVEY SITE ACTIVITIES 



• 

CD R ACTIVITIES 
2+00 STOW SCOOP & 70MM CAMERA 

j 

ON ALHTC 
ASS I ST LMP I N  CHANG I NG 

F I LM MAGAZI N E  

WALK  T O  SURVEYOR S I TE 

READ LMP CHECKL I ST 

WALK  TO TV CAMERA AREA 

!CUT STERILE  CABLE SAMPLE 
-l 

!CUT TWO TV CAMERA � SUPPORT TUBES ' � 
__;_ ' 

:CUT ALUMI NUM TUBE _\ SAMPLE . 
! i 
I 

2+20 -' 

LMP ACTIVITIES 
REMOVE B&W MAG FROM 70MM 

CAMERA 
I NSTALL COLOR MAG ON 70MM 

CAMERA 

WALK  TO SURVEYOR S ITE 

PHOTOGRAPH BAY A 
PHOTO SECTOR C 
STEREO PHOTO AREA 2 
STEREO PHOTO AREA 1 
D I STURB AREA 1 
STEREO PHOTO AREA 1 
PHOTO VERNI ER ENG I NE #2 
PHOTO COMPARTMENT A 
PHOTO KLYSTRON POWER SUPPLY 
WIPE . TOP AND PHOTO PWR SUPPLY 

PHOTO BAY B 
PHOTO SOLAR ARRAY 
PHOTO FOOT PAD #3 
STEREO PHOTO AREA 3 
PHOTO TV MI RROR 
WIPE AND PHOTO TV M I RROR 
UNSTOW AND PASS CUTTING  

TOOL TO CDR 
UNSTOW AND OPEN SESC 

REMOVE SEAL PROTECTOR 
CATCH SAMPLE I N  SESC 

CLOSE AND SEAL SESC 

STOW SESC IN PARTS BAG 

CATCH ALUMI NUM TUBE 
SAMPLE 

2+20 ··· STOW SAMPLE IN PARTS BAG 



2+20 
C D R  ACTIVITIES 

CUT THREE REMAIN I NG 
: TV - CAMERA SUPPORT 

TUBES . 

D ISCARD CUTTI NG TOOL 
WAL K  TO ALHTC 

COMPLETE GEOLOGY 
TRAVERSE 

I F  EVA I S  EXTENDED 
TO . FOUR HOURS . THE 
GC:OLOGY TRAVERSE WILL  
BE EXPANDED BY  30 
MINUTES . 4 HOUR EVA 
T IMES ARE SHOWN I N  
PARENTHESES 

2+20-, 
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l.M P  ACT I,VII I ES 
CATCH TV CAMERA' 

STOW TV CAMERA IN PARTS 
· BAG · 

COMPLETE GEOLOGY TRAVERSE 

• 

( 



• 

2+40 
( 3+1 0 )  

3+00 
( 3+30 ) 

C D R  ACTIVIT I E S  

REPORT TRAVERSE COMPLETE 

REMOVE SURVEYOR PARTS 
BAG 

REMOVE AND STOW 70MM CAMERA IN  
ETB . · 

TRANSFER LMP S I DE BAG SAMPLES . I NTO . SRC 
. AND CAMERA MAG - I NTO : ETB 

BAG AND STOW SWC I N  
· · SRC 
TRANSFER CORE TUBES , 

SESC , GASC & DOCUMENTED 
SAMPlES I NTO SRC 

CHECK AND CLEAN LMP 
EMU 

PACK AND S EAL SRC 
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3+00 
( 3+30) 

LMP ACTIVITIES  

REPOSIT ION T V  AT 20 FT/ 2 O ' CLOC� 
TO V I EW MESA AND LADDER  

REMOVE SURVEYOR PARTS BAG 

STOW PARTS BAG I N  +Y FOOTPAD 

REMOVE  S I DE BAG 
RETR I EVE ALSCC AND DEPLOY SK IRT 

OBTA I N  SURFACE CLOSE-UP 
PHOTOGRAPHS 

REMOVE AND STOW ALSCC 
CASSETTE IN ETB 

CHECK AND CLEAN CDR EMU 

ASCEND TO PLATFORM 

I NGRESS 



CDR ACT I V I T I E S  

CLOSE ETB TOP FLAP 

TRANSFER ETB I NTO LM 

REST /CHECK EMU 

TRANSFER LEC HOOKS TO 
SURFACE 

ATTACH LEC TO SRC 

TRANSFER SRC I NTO LM 

REST/CHECK EMU 

TRANSFER LEC HOOKS TO 
SURFACE 

POS ITION PARTS BAG ON 
MESA TABLE 

ATTACH LEG TO PARTS 
BAG 

TRANSFER PARTS BAG 
I NTO LM 

3+20 CLEAN EMU 
( 3+50) 
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3+00 
( 3+30) 

LMP ACT I V IT I ES 

CHECK EMU AND LM SYSTEMS 

3+20 REMOVE PARTS BAG FROM LEC 
( 3+50 )  



.. 

CDR ACTIVITIE S  
3+20 CLEAN EMU 

( 3+50 ) 
PULL LEC FROM LM AND D ISCARD 

ASCEND LADDER 

I NGRESS 

J ETTI SON EQU I PMENT & CLOSE HATCH 

REPRESSURIZE CAB I N : 

END 2ND EVA 
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LM P ACTIVITIES  
3+20 REMOVE PARTS BAG FROM LEC 

( 3+50 ) 

END 2ND EVA 



3 . 2 . 4  EVA 2 Detailed Procedures 

CDR ACTIVITIES 

0+00 FINAL PREP-EVA OPERATIONS 
NOTE : Detail procedures for the 
firs t ten minutes are presented in 
the "LUNAR SURFACE CHECKLIST . "  

0+10 CDR EGRESS 
Move through the hatch to a posi
tion on the platform 

Retrieve the LEG then pass it into 
the cabin to the LMP 

Descend the 1M ladder to the sur
face 

0+13 ETB TRANSFER 
Retrieve the LEG strap and trans
fer the LEG hooks into the LM 
cabin 

Transfer the ETB to the surface 

S tow the ETB on right side of MESA 

0+17 GEOLOGY TRAVERSE PREP 
Position the ALHTC near the MESA 

Stow on the ALHTC : 

a .  Contrast charts (3) 

LMP ACTIVITIES 

Receive the LEG from the CDR 

Attach the LEG to the overhead 
handhold 

Check the ETB contains two 70mm 
cameras and one 70mm color magazine 

Attach the ETB to the LEG 

Assist CDR 

Disconnect the LEG from the overhead 
handhold & stow it . 

Check the LM circuit breakers are 
properly configured and the VOX 
sensitivity on the RCU is turned 
to maximum 

Turn sequence camera on at 6 FPS 
b .  Extension handle and leave the camera pointing to 

site where the contrast charts 
c. Hammer will be deployed.  

d .  Small scoop 0+18 LMP EGRESS 
Move through the hatch and descend 

e .  Gnomon the ladder to the surface 

Retrieve and open SRC #2 
a. Retrieve SRC #2 from +Y foot

pad 

b .  Position SRC on MESA table 

c .  Attach retaining clips to SRC 

d .  Release latches and open SRC 
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CDR ACTIVITIES 

Attach weigh bag to scale 

Attach side bag to LMP 

Unstow surveyor parts bag 

a .  Pull pip pin to release re
taining bar 

b .  Move retaining bar from over 
surveyor parts bag 

c .  Grasp loop on top o f  bag and 
lift parts bag from MESA stowage 

d .  P ass  parts bag to LMP 

Unstow the surveyor cutting tool 

a .  Pull two pip pins 

b. Pull handle retaining clip from 
cutting tool 

c .  Lift cut ting tool from stow
age on the MESA 

6 7  

LMP ACTIVITIES 

Attach the LMP side bag 

Attach surveyor parts bag to 
CDR ' S  PLSS 
a ,  Remove the two snap straps 

from around the parts bag and 
discard 

b .  Unro ll the parts bag , catching 
the crew safety line as the 
bag unrolls 

c .  Temporarily s tow the safety 
line on the MESA 

d .  Attach the upper-left 
support s trap to the left 
side of the OPS 

e .  Attach the lower-left support 
strap to the left side of the 
PLSS 

f .  Center the parts bag o n  the 
CDR ' S  PLSS 

g. Attach the upper-right support 
strap to the right side of the 
OPS 



CDR ACTIVITIES LMP ACTIVITIES 

Pass cutting tool to LMP 

Remove from SRC #2 and place on the 
ALHTC : 

a .  Core tubes and caps 

b .  Sample bag dispenser 

c . Gas Analysis Sample Container 
(GASC) 

d .  Special Environmental Sample 
Container (SESC) 

e .  Flat sample bag dispenser 

S tow SWC bag on MESA 

Seal the organic control sample 

Tether tongs to the EMU 

Attach 70mm camera to EMU 
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h. Attach the lower-right 
support strap to the right 
side of the PLSS 

i. Tighten right side supp ort 
straps 

Stow cutting tool in Surveyor 
scoop pocket on surveyor parts 
bag 

Connect cutting tool retaining 
strap and tighten strap 

Remove the 70mm camera , without 
polarizing filter , and attach 
the camera to the RCU 

Remove the 70mm color magazine 
from the ETB and stow the maga zine 
in the side bag .  Retrieve the 
safety tether & stow in s ide bag 

0+25 CONTRAST CHART PHOTOGRAPHS 
Accomplish the contrast chart 
visibility experiment . See 
Figure 3-8 . 

a .  Remove the contrast charts 
from the ALHTC 

b .  Deploy one chart in the shadow 
of a crater , report the visi
bility reading and photograph 
the chart up sun . 

c .  Deploy another chart on the 
illuminated side of a crater , 
report the visibility reading 
and photograph the chart 
down sun 

d .  Deploy the third chart on a 
level surface in the sunlight , 
report the visibility reading 
and photograph the chart 
cross sun 

Rep osition the TV camera for the 
geology traverse . 



CONTRA ST C HA RT PHOTOS 

c RE PORT- CHART VI S IB ILITY 

1. (ON FLAT 
S URtAC E) · 

7 ft EJ 
PHOTO [1 1, 5 ft, l ]  

PHOTO 
[ 5. 6, 5 ft, l] 

7 ft 

2 , ( 1 N S HADE) 

t t 8 

3. ( J N  S UN) 

7 ft 
PHOTO 

[ 11 , 5 ft, l ]  

L----------�--- -

F IG URE 3-8 LMP CONTRAST CHART PHOTOS 
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CDR ACTIVITIES 

0+30 GEOLOGY TRAVERSE 
Carry tongs , gnomon , 70mm camera 
and small scoop on traverse 

Report the start of the traverse ,  
the crew ' s  location with respect 
to the 1M during the traverse ,  and 
photographs taken that are not 
required . 

The firs t do cumented samp le will 
be photographed using a polarizing 
filter on the CDR ' s  70mm camera . 
See Figure 3-9 .  

LMP ACTIVITIES 

0+30 GEOLOGY TRAVERSE 
Carry ALHTC and 70mm camera on 
traverse 

During the traverse report the 
photographs taken that are not 
required and the sample bag 
numbers as the samples are 
taken 

Perform backsite survey between 
each leg of the traverse :  

a .  Photograph surface cross sun 
in both directions 

b .  Photograph the LM 

TYPICAL DOCUMENTED SAMPLE COLLECTION 

Place gnomon up sun of sample 

Photograph the sample cross sun 
in stereo 

Collect and place the sample in 
the sample bag 

70 

Place the ALHTC on the surface 

Photograph the sample down sun 

Deploy the sample bag in the bag 
dispenser 

Describe and stow the sample in 
the ALHTC 

Photograph the sample site down 
sun 



S U N  ! LM P 

5 ft 

f iRST DOC UMENTED SAMPLE 
POLAR I ZED 

[ 11, 5 ,  2] ( NO POLZ .  F I LTER) 

(BEFORE & AFTER) 

F IGURE 3-9 CDR POLA R IZ I NG F I LTER PHOTOS 
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CDR ACTIVITIES LMP ACTIVITIES 

TYPICAL CORE TUBE SAMPLE COLLECTION 

Place gnomon up sun of core tube 
sample site 

Photograph the core tube site 
cross sun in stereo 

Place ALHTC on the surface 

Photograph the core tube site 
down sun 

Assemb le the core tube and 
extens ion handle 

Remove the hammer from the ALHTC 

Drive the core tube into the 
surface 

Photograph the core tube in the 
surface down sun 

Pull the core tube from the sur
face 

Stow the hammer on the ALHTC 

Remove the core tube bit and 
attach the core tube cap 

Detach the extension handle from 
the core tube and stow the handle 
and core tube on the ALHTC . 

TRENCH SITE SAMPLE COLLECTION 
(These samples will be taken at the most distant point in the traverse 
from the LM) 

Place gnomon up sun of trench 
site 

Photograph the trench site cross 
sun in stereo 

Dig the trench along the sunline 

Fill the SESC with subsurface 
material 
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P lace ALHTC on surface 

Photograph the trench site down 
sun 

Retrieve SESC from the ALHTC 

Remove the SESC lid 

Hold the SESC for CDR 



CDR ACTIVITIES 

Remove scoop from extension handle 
and stow scoop on ALHTC 

Assemble the core tube and exten
sion handle 

Pass core tube to LMP 

LMP ACTIVITIES 

Remove the seal protector from 
the SESC 

Close and seal the SESC 

Stow the SESC on the ALHTC 

Photograph the trench down sun 

Retrieve hammer from ALHTC 

Drive core tube into trench 

Photograph the core tube down sun 

Pull the core tube from the sur
face 

Stow the hammer on the ALHTC 

Remove the core tube bit and 
attach the core tube cap . 

Detach the extension handle from 
the core tube and stow the handle 
and core tube on the ALHTC 

GAS ANALYSIS SAMPLE COLLECTION 

Place gnomon up sun of sample 

Photograph the sample cross sun 
in s tereo 

Collect sample using tongs 

Place sample in GASC 
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Place ALHTC on surface · 

Photograph sample down sun 

Retrieve GASC from ALHTC 

Remove cover from GASC 

Hold GASC for CDR 

Remove the seal protector from 
the GASC 

Close and seal the GASC 

Stow GASC on the ALHTC 



CDR ACTIVITIES 

NOTE : The last three documented 
samples on this section of the 
traverse will be taken from the 
Surveyor III crater . The three 
samp les will be of : 

a .  Lunar bedrock 

b. Layered rock 

c .  Rounded rock from a ray 
pattern 

The crew may elect to leave the 
ALHTC on the crater rim and col
lect the above samples in the 
LMP side bag 

2+00 SURVEYOR SITE ACTIVITIES 
Stow the scoop and 70mm camera 
on the ALHTC 

Remove the color magazine from 
the LMP side bag and pass it to 
the LMP 

Assist the LMP install the color 
magazine 

Walk to Surveyor III spacecraft 

Read the LMP checklis t 
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LMP ACTIVITIES 

2+00 SURVEYOR SITE ACTIVITIES 
Remove the black and whi te film 
magazine from the 70mm camera and 
stow the magazine in the s ide bag 

Install the color magazine on the 
70mm camera 

Walk to Surveyor III Spacecraft 

Photograph the Spacecraft on sur
face as the CDR reads the check
lis t .  See figure 3-10 . 

a .  Photograph Bay A 

b .  Photograph the surface , 
sector C ,  that was viewed by 
the surveyor TV camera . 

c .  Photograph the scoop imprint 
area in s tereo 

d .  Photograph footpad 2 
imprint area in s tereo 

e .  With the lunar boots , scuff 
the surface near the foot
pad 2 imprints 



..,., -
C') 
c: :;::c rr1 
\I.) I ......... 0 

V'l 
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0 
z 
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PHOTO TV MIRROR 

WIPE TV MIRROR 

PHOTO TV MIRROR 

PHOTO FOOTPAD 3 

FOOTPAD 
COLLECT AL 

SAMPLE 

SUN 
H H t 

OTO SCOOP I M PR I  

PHOTO FOOTPAD 2 
DISTURB FOOTPAD 2 
PHOTO FOOTPAD 2 

(3) 

PHOTO VERNIER ENGI N E  

PHOTO LARGE BOX 

WIPE TOP OF LARGE 

PHOTO LARGE BOX 

COLLECT GLASS AND R EPORT 

PERCENT GLASS DEBONDED @ STOW GLASS I N  PARTS BAG 



CDR ACTIVITIES LMP ACTIVITIES 

Accept the cutting tool from the 
LMP 

Cut a length of TV cable approxi
mately 4 inches , from the space
craft 

Cut two TV camera support tubes 
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f .  Photograph vernier engine in 
Bay A 

h .  Photograph compartment,  large 
box , in Bag A 

i .  If it appears safe t o  do so,  
wipe top of  compartment A 

j .  Photograph compartment A. 

k. Pho tograph Klystron power 
supp ly . 

1 .  Wipe top of Klystron power 
supply 

m. Pho tograph top of Klystron 
power supply 

n .  Pho tograph Bay B 

o .  Photograph solar array . 

p .  Photograph footpad 3 

q .  Photograph scoop trenches in 
s tereo 

r .  Photograph TV camera mirror 

s .  Wipe the TV camera mirror 

t .  Photograph TV camera mirror 

Remove cutting tool from the 
surveyor parts bag on the back 
of CDR ' S  PLSS and pass tool to 
CDR 

Remove the SESC from the pocket 
in the parts bag 

Open the SESC and remove the seal 
protector 

Catch the cable sample in the 
SESC 

S tow the SES C  in the pocket 
provided on the parts bag 

.. 



CDR ACTIVITIES 

Cut a sample of aluminum tube , 
approximately six inches in length , 
from bag B of the spacecraft 

Cut the three remaining TV camera 
support tubes 

2+30 RETURN TRAVERSE 
Report start and end of the trav
erse 

2+45 SRC PACKING AND SRC RETRIEVAL 

Remove surveyor parts bag 

Remove and stow 70mm camera in ETB 

Remove LMP ' s  side bag., empty 
geology samples , if any , into 
SRC and stow 70mm mag in ETB 
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LMP ACTIVITIES 

Catch the aluminimum tube with 
the EVA glove as the CDR cuts 
the tube 

Stow .  the tube sample in the 
pocket provided on the parts bag 

If it appears safe to do so , 
collect a sample of glass from 
the top of compartment A .  Esti
ma te the percentage of the glass 
that has debonded . 

Stow the glass sample in the 
pocket provided on the parts bag 

Walk to sector C and catch the TV 
camera as the CDR cuts the three 
remaining TV camera supp ort tubes 

Stow the TV camera in the parts 
bag . 

2+30 RETURN TRAVERSE 

2+45 TRAVERSE COMPLETION 
Reposition the TV camera to 20 
feet at 8 o ' clock to view the 
MESA and ladder 

Remove surveyor parts bag from 
CDR ' S  PLSS 

a .  Release the snaps on the four 
support straps 

b .  Place the parts bag in the +Y 
foo tpad . 

Remove side bag 

Retrieve· ALSCC from the vicinity 
of the +Y footpad and deploy the 
ALSCC skirt 



CDR ACTIVITIES 

Recover SWC : 

a .  Move to SWC 

b. Withdraw staff from surface 

c .  Roll up foil 

d .  Rotate foil roller to detach 
position and remove from staff 

e .  Carry SWC foil to MESA 

f .  Insert foil into SWC bag 

g .  Roll and fold bag 

h .  Place SWC foil into SRC 

Remove from the ALHTC and place 
in the SRC : 

a .  Core tubes 

b. SESC 

c .  GASC 

d .  Documented samples 
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LMP ACTIVITIES 

In general the camera operation 
is : 

a .  Estimate position of object 
plane relative to camera 
bearing surface 

b .  Position camera over obj ect 
(Describe obj ect and location) 

c .  If obj ect is below ALSCC 
bearing surface depress skirt 
until object is within focus 
plane 

d .  If obj ect is above bearing 
surface tilt camera back until 
object is within focus plane 

e .  Activate trigger located on 
handle grip 

f .  Read and report frame counter 

g .  Observe cycle completion 
by light on handle 

Obtain photographs of the 
following 

a .  Unexpected features on the 
surface 

b .  Glassy features 

c .  Rock-soil junctions both 
on the up hill and down hill 
side of the rocks 

d .  Undistrubed surface both on 
level and slope surfaces 

e .  Rock surface 

f .  Foot prints and 1M footpads 

g .  Surface material adhering to 
the boots , craters , LM ,  etc . 

h .  Clumps of material 



CDR ACTIVITIES 

Check all surface equipment has 
been removed from LMP ' s  EMU 

Clean EMU 

Pack and seal SRC 

a .  Pack wire mesh in SRC to take 
up void space 

b .  Remove spacer (seal protector) 
from lower part of SRC . (Use 
caution to keep seal clean. 
Do not touch seal . If an a
ring is loose , pull from SRC 
and discard) 

c .  Rotate the top closed with a 
strap latch handle 

d .  Seal the SRC by rotating the 
two strap latch handles down
ward to the locked position 

Check the ETB contains two 70mm 
cameras , one 70mm magazine , and 
the ALSCC film cassette . Close 
ETB top flap . 
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LMP ACTIVITIES 

Take three extra frames to secure 
last photograph taken 

Remove cassette from ALSCC 

a .  Pull t;wo red lanyards to 
release cover 

b .  Pull cover from over cassette 

c .  Activate film cutting lever 

d .  Activate cassette release 
lever 

e .  Lift cassette from ALSCC 

f .  Discard ALSCC under LM 

Stow ALSCC cassette in ETB 

2+56 EVA TERMINATION 
Check all surface equipment has 
been removed from CDR ' S  EMU 

Clean EMU 

Ascend to p latform 

Ingress the LM 

Check the EMU and LM sys tems 



CDR ACTIVITIES 

Remove the ETB from stowage on 
the MESA 

Carry the ETB to a position in 
front of the 1M 

Transfer the ETB into the LM 
cabin 

Rest and check EMU 

Transfer the ETB hooks back to 
the surface 

Attach the LEC to the SRC 

Release the SRC retaining clips 
and lift the SRC from the MESA 
table 

Carry the SRC to a position in 
front of the LM 

Transfer the SRC into the 1M 
cabin 

Rest and check EMU 

Transfer the LEC hooks to the 
surface 

Retrieve and position the sur
veyor parts bag on the MESA 
table 

Attach the LEC to the parts bag 

Carry the parts bag to a posi
tion in front of the 1M 

Transfer the parts bag into the 
1M cabin 

3+20 EVA TERMINATION 
Clean the EMU of surface material 

Pull the LEC from the LM cabin 
and discard 
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LMP ACTIVITIES 

Assist the CDR in transfering the 
ETB 

Remove the ETB from the LEC 

Stow. the ETB on the engine cover 

Assist the CDR in transfering 
the SRC 

Remove the SRC from the LEC 

Stow the SRC on the engine cover 

Assist the CDR in trans ferring the 
parts bag 

Remove the parts bag from the LEC 

Stow the parts bag 



• 

CDR ACTIVITIES 

Ascend the 1M ladder to the 
platform 

Ingress the 1M 

Jettison equipment & close door 

Repressurize the LM cabin 

End 2nd EVA 

LMP ACTIVITIES 
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SECTION 4 . 0 

CONTINGENT PLANS 



4 . 0  CONTINGENT PLANS 

4 . 1  Description and Rationale 

In lunar manned operations it is expected that the EVA timeline 
will vary a small amount due· to the new environment as well as 
small changes that occur in equipment operation . If the activity 
timeline or equipment operation changes sufficiently that the 
flexibility of the timeline or equipment cannot compensate to 
accomplish the planned ac tivities , a contingency plan must be 
used to continue the EVA . 

This section is devoted to pre-mission variations in EVA timeline 
and contingency EVA planning. The procedures to resolve unexpec ted 
equipment operation or malfunc tion are found in detail in Appendix 
5 . 3 .  

Since it is not possible to define specific plans for every pos
sible contingency , real time resolution of prob lems and timeline 
planning must be depended on during the mission using a pre-mission 
developed timeline guide . The exception to this rule is predefined 
possible contingencies in which time is too short to respond to a 
problem and continue through the EVA expediently . The pre-mission 
timelines provided in this section that could fall in this category 
are one man-EVA 1 ,  one man-EVA 2 ,  minimum time EVA and EVA ter
mination timelines used in conj uction with the Timeline Guide . 
The Timeline Guide as presented in Table 4-1 divides the non-nominal 
conditions into three areas : 

-Time remaining at the completion of the 3+30 ac tivity . 
-Insuff icient time for planned activities . 
-Time cut short by an EMU or 1M system problem, 

It is expected that the guidelines provided under these categories 
will provide a base from which the mission EVA timelines may be 
modified as required to conduct the EVA ' s  effec tively . 
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4 . 2  Cont ingent EVA 1 and EVA 2 - One Man 

4 . 2 . 1  Description and Rationale 

A possibility exists due to certain equipment malfunctions that 
only one crewman will be able to egress the 1M and perform EVA 
tasks . One possibility might be the failure of one PLSS to check 
out ; another might be a 1M subsys tem malfunction which required 
continuous monitoring . 

The following contingency timelines are based on the assumption 
tha t the nominal EVA period of 3 . 5  hours will be available . 
Extensions to the timelines are also provided in the event a 
GO for EVA extension to 4 hours is given . 

The one-man timelines of EVA 1 and EVA 2 presented here can be 
accomplished by either crewman . While one crewman is on the 
surface accomplishing the EVA tasks the other crewman will 
read the surface activities checklist to the crewman on the 
surface and photograph his surface activity using the sequence 
and 70mm cameras .  

The Contingency EVA 1 - One Man timeline (See Figures 4-1 , 4-2 , 
and 4-3 ) allows for complete deployment of the ALSEP experiments . 
Tasks deleted from the Nominal EVA 1 (two man) timeline are :  
Panorama Photography , SWC Deployment , LM Inspection/Photo,  Selected 
Geological Samples (including core tube) and unpacking of SRC 1 
at the end of the EVA . Extension of the EVA to 4 . 0  hours will 
allow selected geological sample collection , packing these samples 
in SRC 1 and transfer of SRC 1 into the LM .  

The Contingency EVA 2 - One Man timeline (See Figures 4-4 and 4-5 ) 
allows for performing a complete lunar field geology experimen t .  
Surveyor I I I  Site activities are deleted , with the exception of 
possible photography of the Surveyor III from the crater rim if it 
is close enough to the LM .  Stereo close-up and contrast chart 
photography will be included . Extension of the EVA to 4 . 0  hours 
will allow more time to be added to the lunar field geology portion 
of the EVA . 
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F I GURE 4-2 

APOLLO TWELVE 
MISSION H-1  

ONE MAN 
CONTINGENCY T IM E L I N E  

LUNAR SURFAC E EVA ONE 

SU RFACE ACT I V IT I ES 

0+00 --� DEPRESS CABI N  FROM � 3 . 5 PSI 

' 

� � 
! NOTE : DETAIL  PROCEDURES j ARE PRESENTED · IN  "LUNAR 
1 SURFACE CHECKLIST" I "EQUI PMENT PREP EVA 1 "  

0+05 -; SECT ION I -l ' 

J 
I � 
I ; 

0+ 1 0  _.; MOVE THROUGH HATCH 85 

SU RFACE ACT I V IT I ES 

MOVE THROUGH HATCH 

CHECK INGRESS PROCEDURES 

DEPLOY LEC 

DESCEND TO LADDER 
DEPLOY MESA 

DESCEND TO FOOTPAD 

CHECK ASCENT PROCEDURES 

STEP TO SURFACE 

CHECK & DI SCUSS MOB I L I TY 
& STABI LITY 



SU RFACE ACT I V IT I ES 

0+20 ---, i 
_i REPORT LM STATUS 

-� UNSTOW CSC & DEpLOY 
HANDLE 

� COLLECT SAMPLE 
! REMOVE SAMPLE FROM 

esc --; HANG SAMPLE ON LADDER i REMOVE MESA COVER _, 
I ! ' � I l I -1 ERECT MESA TABLE ! 

I ATTACH ETB TO MESA TABLE I _j STOW S I DE BAGS ON MESA I � HANG PHOTO CHARTS ON TABLE l 

0+30 UNSTOW & PLACE PLSS BAITS & 
I � ; 

· L iOH CANS I N  ETB 

I PLACE CONTI NGENCY SAMPLE _j IN ETB 
I j CLOSE ETB TOP • FLAP 
, ATTACH LEC TO ETB 
I � 
I TRANSFER ETB I NTO LM I 

--1 

-4 REST/CHECK EMU 
I I 

-1 
� TRANSFER ETB TO SURFACE 

l 
I 

__ ! ATTACH ETB TO MESA 

0+40 __ J UNSTOW & ERECT TV TRIPOD 
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j 

SU RFACE ACT I V I T I ES 

0+40"""1 UNSTOW & ERECT TV TRIPOD 
I .....! UNSTOW & MOUNT TV CAMERA ' 

ON TRI POD 
I 

-' UNSTOW TV CABLE i l 
i 
i i 
I CARRY TV TO 20 ' / 1 0  O ' CLOCK ! 

OBTAIN  TV PANORAMA & 
SPECIAL iNTEREST VIEWS 

POINT TV AT S-BAND/MESA AREA 
REMOVE S-BAND ANTENNA 

FROM LM 

CARRY ANTENNA TO DEPLOY 
SITE 

-1 

. PLACE & ORIENT ANTENNA �5� 
1 

i REMOVE TOP CAP 
I I I -f DEPLOY MAST SECTION i I � EXTEND LEGS 

� CHECK ANTENNA ORIENTATION 
DEPLOY LEGS 
REMOVE & DISCARD COVER 
L I FT ANTENNA 

REMOVE & D ISCARD L I FT BAR 
J & RIB  PROTECTOR 
I --! UNSTOW TRIGGER & DEPLOY I REFLECTOR I '  -+ UNSTOW & ATTACH CABLE 
i : l +oo-1 

•. 



1 +00 

1 +1 0  

1 +20 

SU RFACE ACT I V I T I ES 

--, ROUGH ALIGN ANTENNA 

! l 
� FINE ALIGN ANTENNA 

1 

; REQUEST ANTENNA SWITCHING I -1 COMMUNICATIONS CHECK 

! 
-

I � ATTACH 70MM CAMERA TO EMU 

j REPOS ITION TV TO 20 FT AT 
8 O : CLOCK TO V I EW SEQ BAY l . � OPEN SEQ BAY DOOR 

I 

:� REMOVE & LOWER PKG #1 
; 

-i 
.
D ISCONNECT LANYARDS & BOOM -i REPOSITION PKG #1 

I -i REMOVE & LOWER PKG #2 

� DISCONNECT LANYARDS & BOOM , _j PULL P INS AND DISCARD . 

I POSITION PKG #2 FOR RTG FUELING � REMOVE AND EXPAND ALHTC 

i 

PLACE ALHT NEAR FUEL CASK 
REMOVE UHT ' S-TETHER ONE 

STOW OTHER ON PKG #2 . 
REMOVE CARRY BAR 
ATTACH CARRY BAR TO 

PKG #1 
-1 REMOVE DRT & FTT , STOW 

, I N  ALHTC 
_j TIP PKG #2 
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I 
I I I 

SU RFACE ACT I V IT I ES 

l + 20l TIP  PKG #2 
I DEPLOY CASK TILT LANYARD l TILT CASK & STOW LANYARD 
I 

-l 

j 
REMOVE AND DISCARD DOME 

ENGAGE AND CHECK FTT 

WITHDRAW FUEL CAPSULE & 
FUEL RTG - REPORT 

D ISENGAGE FTT & DISCARD 
ROTATE PKG #2 

REPOSITION PKG #2 NEAR PKG 1 
CONNECT PKG #2 TO 

CARRY BAR 

STOW ALSEP OFFLOAD BOOMS 

· CLOSE SEQ BAY DOOR 

POSITION ALHTC I N  
SHADOW 

:REPOSITION TV TO 
· .  V IEW ALSEP SITE 
CARRY ALSEP PKGS TO 

DEPLOYMENT SITE 
REPORT START OF 
TRAVERSE AND REST 
STOPS ENROUTE 



1+40 -l 
i 

SU RFACE ACT I V IT I ES 

REPORT COMPLETION OF TRAVERSE 

. ...; SURVEY SITE TO DETERMINE 
ALSEP EXPERIMENTS LOCATION 

_! POSITION ALSEP PKGS ' 

� DI SENGAGE BAR FROM PKG #2 ' : I 
� REPOSITION PKG #1 AND BAR 

I 
I 
' 

� TILT PKG #2 
� _j RE���E

#
�UBPALLET FROM 

1+SO ! PLACE SUBPALLET ON SURFACE 
1 RELEASE RTG CABLE BOYD BOLTS """""' 

' ! � DEPLOY CABLE - DISCARD REEL 
I ! -; i REPORT AMPS AND CONNECT CABLE 

\ 
--; REMOVE & STOW CARRY BAR 

! ON SUBPALLET I -1 RELEASE SIDE BOYD BOLTS 

_j L IFT SIDE FROM SUBPALLET 
· REMOVE S IDE CABLE REEL 

: DEPLOY LEGS & PLACE . ' S IDE ON SURFACE 
RETRI EVE SIDE CABLE CONNECTOR 

2+00 - CARRY CONNECTOR TO C/S 
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2+00l 

� i 00'\ 
' 

SU RFACE ACT I V IT I ES 

CARRY CONNECTOR TO C/S 
CONNECT SIDE TO CIS 

TILT C/S INTO FINAL POSITION 

I ALIGN C/S 
-! RETR I EVE PSE STOOL 

i IMPLACE PSE STOOL j RELEASE PSE BOYD BOLTS 

REMOVE PSE - CARRY TO 
PSE STOOL 

REMOVE G IRDLE - PLACE PSE 
ON STOOL 

DEPLOY THERMAL SKIRT 

LEVEL PSE 

REPORT LEVEL & ALIGNMENT 
PHOTOGRAPH PSE 

RELEASE SWE BOYD BOLTS 
CARRY SWE TO DEPLOYMENT SITE 

PLACE SWE ON SURFACE 

LEVEL AND ALIGN SWE 
PHOTOGRAPH SWE 

RELEASE LSM BOYD BOLTS 

REMOVE TI E-DOWN & D ISCARD 

L I FT LSM FROM C/S 

PLACE LSM ON SURFACE 



SURFACE ACT I V I T I ES 

2+20 --, 
1 CHECK LSM CABLE FREE 

_1 OF SUNSHI ELD 
I 

j START FRONT CENTER AND RELEASE 
�. C/S BOYDBOLTS CLOCKWISE 

DEPLOY ANTENNA CABLE 
! 

...., I i -1 .. 

J 
RELEASE TWO I NTER BOYD BOLTS 

RELEASE CENTER BOYD BOLT 
AND RAI SE SUNSHI ELD -i REMOVE CURTAIN  COVERS & DI SCARD -i CHECK CURTAINS PROPERLY DEPLOYED 

2+30 1' RETRI EVE AND INSTALL ANTENNA MAST 

RELEASE GIMBAL BOYD BOLTS 
REMOVE GIMBAL FROM SUBPALLET 

2+40 

. REMOVE GI MBAL BOTTOM COVER 
I NSTALL GI MBAL ON MAST 
REMOVE GIMBAL TOP COVER 
INSTALL ANTENNA 

CHECK C/S ALIGNMENT 
ENTER AZ IMUTH OFFSET 

ENTER ELEVATION OFFSET 
LEVEL ANTENNA 
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SU RFACE ACT I V I T I ES 

2+40] 
� CARRY LSM TO DEPLOY SITE 

� 
� REMOVE BRACKET & DEPLOY LEGS 

I AL IGN LSM & PLACE ON SURFACE I 
!REMOVE FOAM COLLAR 
DEPLOY SENSOR ARMS 

REMOVE PRA COVER 

CK PRA CLEAR OF PI ECES & DOORS OPEN 

ALI GN & LEVEL LSM 

REPORT LEVEL AND ALIGNMENT 

:PHOTOGRAPH LSM 

� 
RETURN TO CIS 

CARRY SIDE TO DEPLOY SITE 

..J ,PLACE SIDE ON GROUND SCREEN !REMOVE & IMPLACE GROUND SCREEN 

REMOVE CCIG 

PLACE S IDE ON GROUND SCREEN 

J IMPLACE CCIG 

I , LEVEL AND ALIGN SIDE ]I REPORT LEVEL & ALIGNMENT 
PHOTOGRAPH SIDE & CCIG 

3+00- I 



SU RFACE ACT I V I T I ES 

3+00-, i RETURN TO C/S 
' 

-

-i REPORT SHORTING SW AMPS 
' DEPRESS SHORTING SWITCH 

-: CHECK SHORTING SW AMPS ZERO 
1 TURN ASTRO SWITCH #1 ON ( CW) 

.J REQUEST TRANSMITTER TURN ON 
! PHOTOGRAPH ALSEP DEPLOYMENT _j SITE 

J 
i � CONFIRM RECEI PT OF DATA . .  . ! BY GROUND 

-i RETURN TO LM 

� ! 
3+1 0 _j NOTE :  I F  EVA HAS BEEN · . . -jl EXTENDED TO FOUR HOURS 

· SEE FIGURE 4-3 ! l ' -1 •  f 
� REPOS ITION TV TO 20 FT AT ! 2 0 '  CLOCK TO V I EW MESA/LADDER -4 STOW 70MM CAMERA IN ETB 

l --1 CLOSE ETB TOP FLAP 

-i TRANSFER ETB I NTO LM 

1 .....l 
l ! CLEAN EMU -I 
.I 

3+20 ___: 

.. 
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3+20� 
� I I � 

I 

� 

I 1 
I 

__.J 

SU RFACE ACT I V IT I ES 

ASCEND TO PLATFORM 

STOW LEC ON PLATFORM 

INGRESS 

JETTISON EQUIPMENT & 
CLOSE HATCH 

REPRESSURIZE CABI N  

END 1 st EVA 



FIGURE 4-3 

APOLLO TWELVE 
MISSION H- 1 

FO U R  HO UR 

O N E  MAN 

CONTINGENCY T IM E l i N E  
LU NAR SURFAC E EVA O N E  

( SEE FI GURE 4-2 FOR FI RST PART OF TIMEL INE)  

3+1 0 
SU RFACE ACT I V I T I ES 

REPOSITION TV TO 20 FT AT 
2 O : CLOCK TO V I EW MESA/LADDER 

STOW 70MM CAMERA I N  ETB � UNSTOW SELECTED SAMPLE SRC 

j OPEN SRC -1 ATTACH SCALE TO MESA � STOW WEIGH BAGS ON MESA 
STOW FLAT BAG DISPENSER ON ALHTC 
STOW CORE TUBE ON ALHTC -i SEAL ORGANIC CONTROL SAMPLE 

I UNSTOW & TETHER TONGS 
-: RETRIEVE WEIGH BAG I FILL WEIGH BAG WITH SELECTED 

. 3+20 _j SAMPLES I N  V IEW OF SEQ CAM 
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SU RFACE ACT I V I T I ES 

NOTE : FILL , WEIGH AND 
PLACE BOTH WEIGH 
BAGS IN  SRC 



3+30-, 

� 1 
l 

SU RFACE ACTIVITIES 

� PACK & SEAL SRC 

-1 '  -i CLOSE ETB TOP FLAP 

TRANSFER ETB I NTO LM 

3+40 � 
( -i REST/CHECK EMU 
I 

TRANSFER LEC HOOKS TO SURFACE 

ATTACH LEC TO SRC 

TRANSFER SRC INTO LM 

· 1  _j CLEAN EMU 
' j 

i 
3+50 -1 
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I 
I 
I 

SU RFACE ACTIVITIES 

3+50'l _j ASCEND TO PLATFORM � STOW LEC ON PLATFORM 

I I NGRESS j 
j 

j I 

JETTISON EQUIPMENT & 
CLOSE HATCH 

REPRESSURIZE CAB IN  

END FI RST EVA 
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F IGURE 4-5 
APOLLO TWELVE 
MISSION H-1 

ON E MAN 
CONTINGENCY T IMEl i N E  
LU N AR S URFAC E EVA 1 TW O 
(F I R ST EVA ACCOM PL I SHED A S  PLANNED) 

SURFACE ACT I V IT I ES SU RFACE ACT I V I T I ES 

DEPRESS CABIN  FROM 3 . 5  PSI 0+1 0 MOVE THROUGH HATCH 

PASS LEC I NTO LM CABIN  

DESCEND TO SURFACE 

NOTE : DETAIL  PROCEDURES TRANSFER LEC HOOKS INTO ARE PRESENTED IN  LM  CABIN 
"LUNAR SURFACE CHECKL IST " 

REST/CHECK EMU 

TRANSFER ETB TO SURFACE 

STOW ETB ON MESA 

POSITION HTC NEAR MESA 
STOW ON HTC : EXTENSION 
HANDLE ,HAMMER , SMALL 
SCOOP , AND GNOMON 

MOVE THROUGH HATCH 0+20 RETRIEVE AND OPEN SRC #2 
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SURFACE ACT I V I T I E S  

RETRI EVE AND OPEN SRC #2 

ATTACH WE I GH BAG TO SCALE 
STOW S IDE BAG ON MESA 
REMOVE FROM SRC AND PLACE 

ON ALHTC CORE TUBES AND 
CAPS , SAMPLE BAG D ISP . , 
GASC , SESC , AND FLAT 
SAMPLE BAG D ISP . 

STOW SWC BAG ON MESA 
SEAL CONTROL SAMPLE 
TETHER TONGS TO EMU 
ATTACH 70MM CAMERA TO EMU 
REPOSITION TV FOR GEOLOGY 

TRAVERSE 

REST/CHECK EMU 

GEOLOGY TRAVERSE 

ASTRONAUT W I LL CARRY : 

REPORT:  

TONGS 
70MM CAMERA 
ALHTC 

START OF TRAVERSE AND LOCAT ION 
WITH RESPECT TO LM DURING 
TRAVERSE 
PHOTOS OTHER THAN NORMAL 
SAMPLE BAG NUMBERS 

PERFORM BACK SITE 
SURVEY BETWEEN EACH 
LEG O F  TRAVERSE 

TAKE PANORAMA AT FARTHEST 
POI NT FROM LM 
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SURFACE ACT I V I T I ES 

TYPI CAL DOCUMENTED 
SAMPLE COLLECT I ON 

PLACE GNOMON UPSUN OF SAMPLE 

PHOTO SAMPLE DmJN SUN 

PHOTO SAMPLE CROSS SUN 

DEPLOY BAGS I N  D ISP . 

COLLECT & BAG SAMPLE 

DESCRI BE AND STOW SAMPLE 

PHOTO SITE DOWN SUN 

NOT E :  FI RST D .  SAMPLE 
WILL BE PHOTOGRAPHED 
USING POLORIZING F ILTER 

TYP ICAL CORE TUBE 
SAMPLE cODCEcfTQN 

PLACE GNOMON UP SUN OF S ITE 
PHOTO SAMPLE DmJN SUN 

PHOTO SAMPLE CROSS SUN 
ASSEMBLE CORE TUBE/HANDLE 

REMOVE HAMMER FROM ALHTC 
DRIVE TUBE I NTO SURFACE 
PHOTO CORE TUBE DOWN SUN 
PULL CORE TUBE FROM SURFACE 

CAP CORE TUBE 

REMOVE AND STOW HANDLE 
STOW SAMPLE IN ALHTC 



SURFACE ACTIVITIES 

1+001 SAMPL ING AT SURFACE 
TRENCH S ITE 

! PLACE GNOMON UPSUN 
-j PHOTO S ITE DOWN SUN 

!PHOTO S ITE CROSS SUN �DIG  TRENCH ALONG SUNL I NE 
I -iRETRIEVE SESC FROM ALHTC 
OPEN SESC 
FILL SESC WITH SUBSURFACE 

MATERIAL 

REMOVE SEAL PROTECTOR 
AND SEAL SESC 

STOW SESC IN ALHTC 
PHOTO TRENCH DOWN SUN 
REMOVE SCOOP FROM HANDLE �ASSEMBLE CORE TUBE AND 

EXTENSION HANDLE 

1+ 10  REMOVE HAMMER FROM ALHTC � DRI VE TUBE IN TRENCH 

PHOTO CORE TUBE DOWN SUN 

PULL TUBE FRO!� SURFACE '
.

STOW HAMMER ON ALHTC """iCAP CORE TUBE 
I I 

-4REMOVE AND STOW HANDLE 
iSTOW SAMPLE IN ALHTC 

-1 � 
I 

l --' 

i 
1 +20-' 
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SURFACE ACTIVITIES 

GAS ANALYS IS  SAMPLE 
CQ[LECTION 

PLACE GNOMON UP SUN 
PHOTO SAMPLE DOWN SUN 
PHOTO SAMPLE CROSS SUN 
RETRIEVE GASC FROM ALHTC 
OPEN GASC 
COLLECT SAMPLE IN GASC 

REMOVE SEAL PROTECTOR A 
AND SEAL GASC 

STOW SAMPLE I N  ALHTC 

NOTE : FOR 4 HOUR EVA 
EXTENS ION , THE GEOLOGY 
TRAVERSE WILL BE 
EXTENDED BY· 30 MINUTES . 
4 HOUR EVA TIMES ARE 
SHOWN IN PARENTHESES 
( ) . 

REPORT TRAVERSE COMPLETE 

REPOSITION TV TO VIEW MESA 

RETRIEVE CONTRAST CHARTS 
FROM MESA TABLE 

DEPLOY CONTRAST CHARTS , 

REPORT CHART V I S I B I L ITY 
AND PHOTO CHARTS 



2+50-, 
( 3+20) � SURFACE ACT I V IT I ES 

� RETRI EVE ALSCC AND DEPLOY SKIRT 
i l OBTAIN SURFACE CLOSE-UP 
! PHOTOGRAPHS 

l 

REMOVE AND STOW ALSCC · 
CASSETTE I N  ETB 
REMOVE AND STOW 70MM 
CAMERA I N  ETB 

RETRI EVE SWC 

BAG AND STOH SWC I N  SRC 

TRANSFER CORE TUBES , 
SESC , GASC & DOCUMENTED 
SAMPLES I NTO SRC 

_j ·  -1 PACK AND SEAL SRC 

� 
3+1 0�CLOSE ETB TOP FLAP 

( 3+40 ) 
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SURFACE ACT I V I T I ES 

CLOSE ETB TOP FLAP 
TRANSFER ETB INTO LM 

REST/CHECK EMU 

TRANSFER LEC HOOKS TO 
SURFACE 
ATTACH LEC TO SRC 

TRANSFER SRC I NTO LM 

3+20 CLEAN EMU 
( 3+50) 

PULL LEC FROM LM AND 
DISCARD 
ASCEND LADDER 

- INGRESS 

I .J, 

J ETTISON EQUIPMENT & 
CLOSE HATCH 

REPRESSURIZE CABIN 

3+30JEND 2ND EVA 
(4+00) 



4 . 3  Contingent EVA 1 - Minimum Time , One Man 

4 . 3 . 1  Descritpion and Rationale 

For various reasons , on a lunar landing mission only a very 
limited time may be available to accomplish one EVA . For 
such a situation the choice of obj ectives are ,  first , 
those with the highest priority and , secondly , those which can 
be accomplished in a short period of time and do not require 
the accomplishment of a previous task . The timeline (See 
Figure 4-6 and 4-7)  presented here , referred to as the Contingent 
EVA 1 Minimum-Time, One-Man EVA , fits the above guidelines by 
providing for the implementation of the highest priority and 
basic obj ective of documenting the character of the landing site , 
This is done by collecting a surface sample (contingency samp le) 
and describing as well as photographing the lunar surface 
texture and topography. 

In this contingent EVA , for the environmental familiarization , 
the crewman will spend only enough time to assure himself that 
he can safely proceed with the EVA . After the contingency 
sample collection he will continue to become more adapted 
to the new environment as he conduc ts a limited EVA evalua
tion. Primarily ,  this EVA evaluation will involve a brie f 
investigation to determine his general capabilities or limi
tations for conducting EVA tasks within the lunar environment . 
Photographs taken during this evaluation will be a post flight 
aid to the crewman ' s  recall and the documentation of this 
activity. A limited site description , with very brief 
comments and several documentary photographs , can be made 
of the surface to the horizon • .  To conclude the surface 
activity the crewman will take a photographic panorama and 
possibly a few additonal photographs of documentary value . 

In conclusion, it should be mentioned that the crewman ' s  sur
face activity will be confined mainly to an area where he 
can be monitored by the crewman inside the LM . Practically 
all of the activity can be documented with the sequence 
camera , and , if the communications capability exists , with 
the TV . 
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LEGEND 

EVENT LirE I 
SEPARATES MAJOR 
BLOCKS OF ACTNITY 

' 
COORDINATED TASKS I ' 
SEQUEP«:E CAfolfRA COVERAG£ I TV COVERA.GE - 12 F�AMES/SfC ri""I'JCOVERAGE 

c=J NO COVERAGE r=:J!OCOVERAGE 

NOTE: 
ACTIVITY TIMES WITIHN AN EVENT NOT FIXED. 

"' "' 

30 

OUT COMM 

MINIMUM TIME , 
ONE MAN 

.. 

T I M E  S C A L E  

COMMAND MODUlE 
PILOT 

ACTIVITY 
C S MILM COMM 

MCC-H 
A C T I V ITY 

v OV R A  ' 
S E  .CAM . OVER. 

COMMANDER 

A C T I V ITY 

LM 

PILOT 

A C T I V I TY 

TIME S C A L E  0 

50 

. • • • • • • I .  • • • • • • • • • • • • • • •  • • • • • • • • • • • • •  I 
CONT. SAMPli EVA & ENVIRONW:NT SITE DOCUYENTATION EVA T£RMINATION 
COI.lfCTION EVALUATION •SITE DESCRIPTION eATTACH CAMERA & CONT SAMPLE TO LEC etJMSTCJN SAMPLER .TRANSFER 70 MM 

• OEPLOV HANDLE I CAMERA TO SURFACE .PHOTOGRAPHY 
'TRANSFER CAMERA & CONT. SAMPLE 

I •CHECK LOCOMOTION 
I PANORAMA> 1 •  DISCARD LEC 

e COLLECT SAMPlE I e CLEAN EMU 

> •sTOW SAMPLE 
I .CHECK LIGHTING 

I •ASCEND TO PUTFOIUol 
ON LADDER I I e iNGRESS I I 
.REST/CMECir: I I • JETTISON EQUIPMENT '"" I I eCLOSE HATCH I I I eP£PRESSURIZE CABIN 

eclPEilATE IASSIST COR I ASSIST CDR 
SEQ. CAMERA 

" 30 .. 50 

F I GURE 4 - 6  
APOLLO 1 2  

SUMMARY T I MELINE 
CONTINGENT EVA I 

10 

" COMM 

20 Z3 

OUT COMM 

• COMM CHECK < 
I 

� ·  • • • • • • • • • • •  > 
FINAL PRE-EVA OPERATIONS CDR EGRESS CDR 

•sTART EVA WATCH e r,IOVE THROUGH HATCH ENVIRO.¥ENTAL . FAMilARIZATION 
eLM FWD DUMP VLV-OPEN I • CHECK MOBILITY 

• LM FWD DUMPVLV·AUTO I COMM CHECK AND STABILITY I 
ePLSS FEEDWI.TER-OPEN I • DEPlOY LEC e CKECK REACH 

•oP:EN HATCH I & WALKIIriG 
I CAPABILITY 

eRELEASE PLSS ANTENJU.S I .DEPLOY MESA 

I e CHECK & REPORT 

I eOESCEND TO SURFACE LM SU.TUS 

I 

I e ?R:P CONNECT LEC 

I lc�M CHECK 

I ePASSL[CTO CDR I < I e OPERATE SEQ. CAMERA I I e MOM TOR & PHOTO COR 
I I I I I 

10 20 
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APOLLO 12 SUMMARY TIMfllt€ 
COfriiTINGENT EVA 1, MINIMLM TIME, 

Off: MAN 
W. IIIOAII " FIGURE 4-6 

BASIC OCT. 1969 



FI GURE 4-7 
APOLLO TWELVE 

M I SS ION H-1  

ONE MA N 
CONTINGENCY TIMEl iNE M liNI IMU N T IME  L U N A R S UR FAC E EVA 

C DR ACTIVITIES 

0+00 CHECK CAB I N  
PRESSURE "ZE RO "  
OPEN HATCH , FEED 
WATER "ON " 

NOTE : DETAIL PROCEDURES 
ARE PRESENTED IN ' 'LUNAR 
SURFACE CHECKL I ST" 
"EQUI PMENT P RE P  EVA 1 "  
SECTION . 

MOVE THROUGHT HATCH 

LMP ACTI VITIES 
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0+1 0 

0+20 

C DR ACT I V I T IES 
MOVE THROUGH HATCH 

CHECK I NGRESS PROCEDURES 

DEPLOY LEC 
-l I DESCEND TO LADDER 

, DEPLOY MESA l -:j DESCEND TD FOOTPAD . 

CHECK ASCEN; PROCEDURES 

_J STEP TO SURFACE 

CHECK & D I SCUSS MOB I L ITY 
& STAB I L ITY 

I � REPORT LM STATUS 

J 
I � UNSTOW CSC & DEPLOY 
' HANDLE -i COLLECT SAMPLE 
l � REMOVE SAMPLE FROM CSC 

I HANG SAMPLE ON LADDER � REST / CHECK EMU 

J1. TRANSFER 70MM CAMMERA 
TO SURFACE -·�' ATTACH

. 

70MM CAMERA . 
TO EMU 

0+30 --� 
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LMP ACT I V IT I ES 

PREPARE LEC 

PASS LEC TO CDR 

PHOTOGRAPH CDR 

SEQ CAM ON 

MON ITOR & PHOTOGRAPH 
CDR USING 70MM 

CHANGE SEQ CAM MAG . 
SEQ CAM ON 

ATTACH 70MM CAMERA 
TO LEC 



C D R  ACTIVITIES 

0+30--, CHECK SURFACE LOCOMOTION I CAPABI L ITY 

� ' -
I 

l -1 DESCRIBE  LANDING S ITE 

l -jOBTAIN  +Z PANORAMA 

l l 
0+40� ATTACH 70MM CAMERA AND j CONTINGENCY SAMPLE TO LEC 

�JTRANSFER 70MM CAMERA AND 
CONTI NGENCY SAMPLE INTO LM 

jcLEAN EMU 

! PULL LEC FROM LM & DISCARD 

J1ASCEND LADDER 

INGRESS 

I -' 

JETTISON EQUI PMENT & CLOSE HATCH 

i REPRESSURIZE CAB IN  

-I I 
0+50-- -' END OF  EVA 
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LMP ACTIVITIES 

CHANGE SEQ CAM MAG 

CAM ON 

ASS I ST CDR 
CHANGE SEQ CAM MAG 

CAM ON 
REMOVE 70MM CAMERA AND 
CONTI NGENCY SAMPLE FROM LEC 



4 . 4  Timeline Guide 

4 . 4 . 1 Descript ion and Rationale 

The Timeline Guide (Table 4-1) has been defined in as general terms 
as possible to indicate the possible variations in time for an 
activity, and in activity sequence . The activity performance times 
are either incremental or in minus time from the end of the EVA 
so that the variation in EVA length will not affect these data . 
The information presented under the three non�nominal conditions 
will be discussed in the following paragraphs in the order of 
table presentation . 

1. Time remaining at the completion of the 3+30 ac tivity : 
The Nominal EVA 1 Summary Timeline (Figure 3-3) has timelined 
the activity for the possible 30 minute extension of EVA 1 to 
4 hours . The activity planned for all available time over 10 
minutes is documented sampling . The Timeline Guide has defined 
the utilization of up to 50 minutes in employing the 15 sample 
bag dispenser and lunar hand tools in a short geology traverse . 
Included in the sampling is a subsurface organic bagged sample 
collected if 5 minutes or more is available.  The time of 50 
minutes could be accumulated from the extension of EVA to 
greater than 3+30 and/or more rapid accomplishment of the 
nominal 3+30 activities .  In EVA 2 any excess time would be 
alloted to the geology experiment which could consist of a 
30 minute extension to the EVA , and 30 minutes available from 
the Surveyor III activity if the site could not be visited . 

2 .  Insufficient time for planned activities : 
The maximum pre-designated loss in EVA time was set at 1 hour 
and 2 minutes from the nominal as a pessimistic arbitrary 
number . This amount of time required over the nominal allows 
the crewmen to stop their activity at an ALSEP hold point 
(hold with no harm to ALSEP) as does the next two designated 
points each 16 minutes apart . If the ALSEP dep loyment is not 
completed on the first EVA the deployment is continued in 
the f irst portion of the EVA 2 and the selected sample 
collection is conducted at the end . 
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CONDITION 

Time remaining 
at the comple-
tion of the 
3+30 activity 

EVA - 1 

EVA -2 

MINUS TIME TO 
END OF EVA 

- �1+22� to 
- 0+43 

t+42l to 
- 0+3T 

AMOUNT OF TlME 
IN EXCESS OF 3+ 30 

ACTIVITY 

+50 to +11 

+10 to +05 

+6o to 0 

TABLE 4-1 

TIMELINE GUIDE 

INCREMENTAL INCREMENTAL 
ACTIVITY . lrlME (APPROX. )  AFFECT ON 2ND EVA ACTIVITY TIME (MIN . )  

MINUI'ES 

Extend or shorten "Documented ' 
Sample Collection" as shown in 
4-hour EVA extension (Nominal 26 
minutes) 

1. Perform the following tasks : l. No affect 
Documented �agged samples 

(14 bags available) 
3 per sample 

Organic bagged sample (sub- 5 
surface at max4 distance 
from IM) 

Stereo closeup camera photo- 10 sec. per 
graphy may be selected in photo 
real-time as a task but 
photos limited to 1st EVA . 
(Camera batteries depleted 
by 2nd EVA) . 

2. Obtain the organic bagged sam 5 2. No affect 
ple ( subsurface at same dis-
tance from IM) 1. All available time above that 3 per smpl. 
required for the nominal time 
line tasks will be used in th 
geology experiment ( documente< 
sampling)includ1ng that time 
available if the Surveyor III 
site cannot be v181ted. 



TABLE 4-1 (CON'T. ) 

TIME REQUIRED REQUIRED INCREMENTAL INCREMENTAL 
CONDITION . OVER CLCSE-OUT TIME ACTIVITY TIME (APPROX. ) AFFECT ON 2ND EVA ACTIVITY TIME (MIN . )  

NO!IINAL MINUTES 

Insufficient 
time for plan-
ned activities 

EVA - 1 l-KJ2 0+30 l .  Discontinue ALSEP dep�oyment l .  At 0+30 i n  the nominal time the 8 
a:rter. AI.SEP System Interconnect crew returns to the ALSEP site 
ho�d point . ( occurs 11ominally with the ALH'I'. 
at 1+58) a .  Complete ALSEP deployment 32 I . Close-oUt {0+30} Timeline A* b .  Conduct geology traverse 58* 

I a .  Return to LM: 6 c .  Surveyor Activity-Pictures only 10 
b .  Transfer Equipment 12 d .  Return traverse t o  the 1M and 
c .  EVA Termination 12 pack SRC 20 

I I e.  Collect selected sample and pack 22 
SRC 

f. Transfer SRC ' s  and ETB 18 
g. Nominal EVA Termination 12 

0+46 0+30 2 .  Discontinue ALSEP deployment 2. Same as 1 above except the time 
after sunshield deployment for a and b change to: 
hold point . ( Occurs nominally a .  Complete ALSEP deployment 16 
at 2+14) b. Conduct geology traverse 74* 
Close-Out {0+302 Timeline A (the samples at the Surveyor 

Same as 1 above site should be collected within 
the time designated in B.) 

0+30 0+30 3.  Discontinue nominal EVA acti- 3 .  The nominal 2nd FNA would b e  inter-
to vity at ALSEP deployment com- rupted at the completion o� sealing 

0+39 pletion (occurs nominally 2+30) SRC #2 (nominally 2+58) , to collect 
Close�Out ( 0+ 30) Timeline A pack and transfer the selected smpl 

All activity would be moved forward 
Same as 1 above, however any 28-18 minutes that came be�ore this 
time available above 30 min. and after the start o� the geology 
up to 11 minutes would be used traverse .  
in collecting selected samples a. Collect the selected sample 10-0 
which would be left at the MESJ b. Prepare , pack, & seal SRC #1 12 
and be packed and transferred c .  Transfer SRC #1 6 
in the 2nd EVA. 

*Close-out timelines A ,B , & C 
follow this figure. 



CONDITION 

. 

1-' 0 a-

EVA -2 

TIME REQUIRED 
OVER 

NOMINAL 

0+18 
to 

0+09 

0+08 
to 

0+00 

> 0+30 

REQUIRED 
CLOSE-OUT 
TIME 

0+42 

TABLE 4-1 (CON'T. ) 

ACTIVITY I' INCREMENTAL 
'riME(APPROX.)  

MINUTES 

4 .  

5 .  

1 .  

Collect selected sample on 
an 8-17 min. return traverse 
to the LM depending on the 
available time and complete 
EVA close out as follows : 
Close-Out Time�ine B 
a .  Return t o  1M 
b .  Psck SRC 1 (Col. coretube) 
c .  Transfer ETB & SRC 1 
d .  Terminate 'ENA 

Nominal EVA with the return 
to the LM varying from 9 -17 
min. depending on available 
time . 

Any loss of EVA time less than -
30 min. fram the 3+30 base will 
be subtracted from the geology 
traverse time3 leaving all other 
activities nominal. 

8-17 
10 
12 
12 

AFFECT ON 2ND EVA ACTIVITY 

In this instance the geology tra
verse would be reduced to between 
62 and 72 minutes which includes 
the surveyor area samples . "a" � 
above is variable between 10 and 0 
minutes depending on the number 
of samples collected in the lst 
EVA . 
d. Geology Traverse 

4. No Affect 

5. No Affect 

INCREME:NTAL 
TIME (MIN. ) 

62-72* 

*Based on 
3+30 EVA -
aid all time 
over 3+30 to 
these numbers . 



CONDITION 

Time cut 
short by 
EMU or LM 
system pro
blem. 

EVA-1 

TIME REQUIRED 

NO���T. 
< 0+30 

Anytime 

REQUIRED 
CLOSE-OUT 
TIME 

TABLE 4-l (CON ' T . )  

ACTIVITY ITIME (APPROX. ) r MINUTES 

2. For a loss of greater than 30 
minutes from a base of 3+30 
total, the surveyor activity 
will be limited to photography 
with a time limit of 10 min. 
The remaining loss of time will 
be subtracted from the geology 
traverse. 

1. If an immediate EVA closeout 
is required Timeline C of 13 
minutes plus the time required 
to travel to the LM will be 
used. 

· 2. If time is available above the 
required 13 min. plus travel 
time to LM, the activity to be 
conducted will depend on _ the EVA 
breakpoint and therefore no 
attempt will be made to pre-plan 
every possible case .  If,however, 
a 2nd EVA . is feasible operational 
considerations will take highest 
priority to (l} secure 2nd EVA' 

capability (trans . PiSs Batteries 
and ' LiOH cannisters , ) ( 2 )  insure 
survival of equip. until the 2nd 
EVA (complete ALSEP aCtivity to 
prescribed hold-point-see ALSEP 
constraints; protect SRC's aad 
ALSCC thermally. 

AFFECT ON 2ND FNA ACTIVITY 

1 .  In the case of an early termina
tion of EVA 1� EVA 2 will be re
defined depending on the break 
point of activity in the 1st EVA 
during the interim between EVA ' s 
on the basis of crew and equip
ment status . 

2. Same as 1 above. 

II·jCRUIEN'TAL 
TIME (MIN. ) 



Three EVA close-out timelines are provided to supp ort these 
contingency guidelines .  Figure 4-8 a 30 minute close-out 
(Timeline A) is used when there is not enough time to collect , 
pack and transfer the selected sample which requires a minimum 
of 42 minutes (Figure 4-9 - 42 minute EVA close-out - Timeline 
B) . The third close-out timeline - Figure 4-10 (Timeline C)  
defines the minimum required time of 13 minutes for the crew 
to ingress the 1M for any emergency . If for any reason in 
EVA 2 ,  a loss of more than 30 minutes is indicated,  the 
Surveyor III ac tivity will be reduced to photographs only 
and the geology traverse reduced by the remainder of time 
or by any amount less than 30 minutes . 

3 .  Time cut short by EMU or 1M system problem : 
If the nature of the prob lem permits ,  the. crew will insure 
an EVA 2 capability and survival through the period between 
EVA ' s  of the equipment to be used in EVA 2 .  The minimum 
expected crew ingress time is 13 minutes from the foot of 
the ladder (Timeline C) . Real-time consideration of crew 
activity will be necessary using previous guidelines if 
more time than 13 minutes plus traverse time to the LM is 
available . 
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F IGURE 4-8 

T IMEL INE  A 
CONT I NGENCY 30 M I NUTE EVA CLOSE-OUT 

C DR ACT I V IT IES 

STOW 70MM CAMERA IN  ETB 
STOW TONGS ON HTC 

REMOVE SIDE BAG . 
1 UNSTOW AND PLACE SRC #1 AND 2 i IN  +Y FOOTPAD 

CLOSE ETB TOP FLAP 
ATTACH LEC TO ETB 

TRANSFER ETB INTO LM 

REST/CHECK EMU 

�CLEAN EMU 

l 
- 1 0  .... 
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LMP ACTI V I T IES  

RETURN TO L M  . 

POSITION TV ENROUTE TO LM 
TO VIEW MESA AREA 

PHOTOGRAPH ALSEP SITE 

STOW 70MM IN  ETB 
REI()VE S IDE BAli 

CLEAN EMU 

ASCEND TO PLATFORM 

INGRESS 

CK EMU & LM SYSTEMS 

REMOVE ETB FROM LEC 

,SWITCH TO ERECTABLE ANTENNA FOR 
COMM . CHECK 



C DR ACT I V I T IES 

- 1 0--,ASCEND TO PLATFORM 
I 

-i i ' 
�STOW LEC ON PLATFORM ' 
�INGRESS 

I I I 

i 
!JETTISON EQUI PMENT & j CLOSE HATCH 

�REP�SSURIZE CABIN  

l 
0 -' END 1 ST EVA 

LMP ACTI V IT IES 
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FIGURE 4-9 

T IM E L I N E  B 
CONT I NGENCY 42 M I NUTE EVA CLOSE-OUT 

I 

C DR ACT I V IT I ES 

RETURN TO LM COLLECTING 
SAMPLES ENROUTE 

STOW 70MM CAMERA IN ETB 
STOW TONGS ON HTC 
UNSTOW SELECTED SAMPLE SRC 

--ioPEN SRC 

_,ATTACH SCALE TO MESA jSTOW FLAT BAG DISPENSER ON HTC 
-30· · STOW CORE TUBE ON HTC 
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LMP ACTI V I TIES 

RETURN TO LM  COLLECTING 
SAMPLES ENROUTE 

POSITION TV TO VIEW MESA AREA 

PHOTOGRAPH ALSEP 

OBTAIN EXT . HANDLE AND HAMMER 
AND STOW ON HTC 



C DR ACT I V I T IES 

-30 STOW CORE TUBE ON HTC 
SEAL ORGAN IC CONTROL SAMPLE 
REMOVE S IDE BAGS 
F IN ISH FILLING BAG WITH LOOSE MAT . 

! REST/CHECK EMU 
I . 

I jTRANSFER LEC HOOKS TO SURFACE 

ATTACH LEC TO SRC -iTRANSFER SRC I NTO LM 

I 

I --icLEAN EMU 
I 

-j 
' 
I 

- 1  O··_jASCEND TO PLATFORM 

112 . 

-1 0--

LMP ACT I V I T I ES 

REMOVE S IDE BAGS 
ASSEMBLE CORE TUBE AND HANDLE 
COLLECT CORE TUBE SAMPLE 

CAP SAMPLE AND REMOVE HANDLE 
STOW SAMPLE IN SRC 
STOW 70MM IN ETB 
CLEAN EMU 

ASCEND TO PLATFORM 

INGRESS 

CK.  EMU & LM SYSTEMS 

REMOVE ETB FROM LEC & STOW 

REMOVE SRC FROM LEC & STOW 
SWITCH TO ERECTABLE ANTENNA 
FOR COMM. CHECK 



., 

C DR ACT I V I T IES  LMP ACT I V I T IES 

-1 OlASCEND TO PLATF0Rt1 

l -lSTOW LEC ON PLATFORM �I NGRESS 

PASS LEC TO CDR 

-l 

I �JETTISON EQUI PMENT & CLOSE HATCH 

� �REPRESSURI ZE CABIN  

0 j£NO 1 ST £VA 
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FIGURE 4-1 0 

TIMEL INE C 
CONT I NGENCY RAP I D  ( 13 M I NUTE) EVA CLOSE-OUT 

-20----. 
i l j 

-j 
I ---4 ! I 

"!MOVE TO LADDER ( DI STANCE DEPENDENT ) ' l REMOVE S IDE BAGS 

i ' -\PLACE SRC I s  IN  SUN I I 
� !cLEAN EMU , MON ITOR LMP' ASCENT 

- 1 0--1 
I _jREMOVE 70MM, HAND TO LMP OR CARRY INTO LM 
l !ASCEND TO PLATFORM 

....; 
: ' ! ........ 
I 
!STOW OR DISCARD LEC � INGRESS 

JETTISON EQUI PMENT & CLOSE HATCH 

-iREPRESSURIZE CABIN  
i 

_i 
I i 
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MOVE TO LADDER (D ISTANCE DEPENDENT : 

REMOVE S IDE BAGS & SURVEYOR BAG 
REMOVE 70MM & CARRY I NTO LM 
CLEAN EMU 

ASCEND TO PLATFORM 

PASS LEC TO CDR 
ASSIST CDR 



SECTION 5 . 0 

APPENDIX 



5 . 1  ABBREVIATIONS 

ASC 
ALHT 
ALHTC 
ALSCC 
ALSEP 
A/S 
BS 
BTU 
CCIG 
ccw 
CDR 
CM 
cs 
esc 
CSM 
cw 
DD 
DPS 
DRT 
DS 
D/S 
ECS 
EMU 
ETB 
EVA 
FR 
FTT · 

ITMG 
LD 
LEC 
LHSSC 
LM 
LMP 
LRL 
MCC-H 
ME 
MESA 
MSFN 
OPS 
PLSS 
PSE 
PSEP 
RCS 
RTG 
sc 
S/C 
SEQ 
SIDE 

ALSEP Central Station 
Apollo Lunar Handtool(S) 
Apollo Lunar Hand Tool Carrier 
Apollo Lunar Surface Close-Up Camera 
Apollo Lunar Surface Experiments Package 
Ascent Stage 
Bulk Sample 
British Thermal Unit 
Cold Cathode Ion Gauge (Experiment) 
Counterclockwise 
Commander 
Command Module 
Contingency Sample 
Contingency Sample Container 
Command and Service Modules 
Clockwise 
Dust Detector (Experiment) 
Descent Propulsion System 
Dome Removal Tool 
Documented S�ple 
Descent Stage 
Environmental Control System 
Extravehicular Mobility Unit 
Equipment Transfer Bag 
Extravehicular Activity 
Frame Rate (Sequence Camera) 
Fuel Transfer Tool 
Integrated Thermal-Meteroid Garment 
Lunar Day (TV Lens) 
Lunar Equipment Conveyor 
Left Hand Side S towage Compartment 
Lunar Module 
Lunar Module Pilot 
Lunar Receiving Laboratory 
Mission Control Center - Houston 
Magnetometer (Experiment) 
Modularized Equipment S towage Assembly (Descent Stage) 
Manned Spaceflight Network 
Oxygen Purge System 
Portable Life Suppor t System 
Passive Seismic Experiment 
Passive Seismic Experiment Package 
Reaction Control System 
Radioisotope Thermoelectric Generator 
Sequence Camera 
Spacecraft 
Scientific Equipment (Bay) . (Descent Stage) 
Suprathermal Ion Detector (Experiment) 
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SRC Sample Return Container 
SWC Solar Wind Composition (Experiment S-080) 
SWS Solar Wind Spectrometer (Experiment S-035) 
TV Television 
UHT Universal Handling Tool 
WA WSide Angle (TV Lens) 
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5 . 2  

5 . 2 . 1  

5 . 2 . 2  

Lunar Surface Operational Constraints 

Introduc tion 

The lunar surface operational constraints presented in this 
section are restricted to the flight crew operational constraints 
which are concerned with lunar surface extravehicular activity . 
The constraints presented here are further restricted to the 
lunar surface EVA constraints for the second Lunar landing 
mission . Excluded are spacecraft  constraints except where those 
constraints have a direct bearing on the crew members during 
the EVA operations . 

By definition, a lunar surface constraint is any limitation imposed 
on lunar equipment design , operational procedure or sequence , etc . 
due to an equipment , human or environmental characteris tic . 

Constraint Classification 

The constraints are divided into five different categories . The 
activity or equipment being constrained determines the category of 
the constraint . The constraints which fall into two or more cate
gories are classified as GENERAL . 

Each constraint is also identified according to the impact on the 
mission that a violation of the constraint would produc e .  Only 
the direct results of the constraint violation are considered in 
determining the violation classi fication . Multiple malfunc tions 
and the different possible contingencies are not considered . The 
constraints violation classification is enclosed in parentheses 
following the constraint.  

5 . 2 . 2 . 1  Constraint Categories 

Mission Operations : 

Constraints on mission operations that are necessary due to con
siderations of a lunar surface activity . 

Lunar Surface Operations : ' 

Constraints on lunar surface operations that are necessary due to 
equipment design and/or the lunar environment.  

Equipment Operation: 

Constraints on equipment operation that are necessary due to the 
equipment design. 

117 



General : 

Constraints that apply to two or more phases of the Apollo lunar 
landing mission. 

5 . 2 . 2 . 2  Violation Classification 

5 . 2 . 3  

5 . 2 . 4  

Critical : 

A constraint that is necessary to prevent a compromise o f  mission 
safety . A violation of a critical constraint would j eopardize 
the safety of the crew or equipment essential to the completion 
of the mission. 

Major : 

A constraint that is necessary to prevent the compromise of the 
mission requirement .  

Minor : 
---

A constraint that cannot be classified as CRITICAL or MAJOR but is 
neces sary to optimize lunar surface activities . 

Mission Operations Constraints - None 

Lunar Surface Operations Constraints 

Spacecraft Attitude : 

Lunar surface EVA operations will not be conducted when the angle 
of the 1M X-axis with the local gravity vector exceeds 15° . This 
attitude may arise from the combination of all fac tors such as 
asymetric compression of the landing gear struts and terrain con
ditions . (CRITICAL) (Provisional , documentation to subs tantiate 
is unavailable) 

Landing Site Slope : 

The maximum topographical slope on which lunar surface EVA operations 
will be conducted will be that which the astronaut can safely ne
gotiate unassisted . This is presently established as 15 ° .  (CRITICAL) 
(Reference :  Unpublished report of test "Crewman Capability Investi
gation" , by Dr.  D .  L .  Lind , Astronaut , Partial Gravity Simulator , 
Building 5 ,  MSC , November 8 ,  1968 . )  

118 



1M Forward (+Z) Hatch Operations : 

The forward hatch may be lef t fully open during the EVA (up to 3 
hours )  provided : (CRITICAL) (GAEC LM Engineering Memorandum LM0-
510-1201 , April 24 , 1969) 

1) The cabin temperature ,  GF 1641T , must be between 60 ° F  
and 90°F at the beginning o f  the EVA , and 

2)  The sun vector is outside a 65 ° cone about the +Z axis . 

Otherwise , the limit is : 

1)  15 minutes for hatch fully open or 

2 )  For the duration o f  the EVA provided the door i s  no 
more than 3 inches from the closed position , using 
the door snubber device for control . 

Forward Contamination Control :  

Fecal bags and other human wastes will be processed with a 
disinfectant and double-bagged . prior to j et tisoning . It is pre
ferred that these be returned to earth by transferring to the CSM . 
As alternatives the wastes will be stowed in the descent stage 
if possible. Otherwise , it will be left on the lunar surface , 
(MINOR) 

Extravehicular Communications System: 

The first crewman to the lunar surface will operate _ in the relay mod e .  
For two-man EVA operations the dual mode is nominal . (MAJOR) (Ref
erence : NASA , Land , C .K . , "Performance Analysis of The Extravehicular 
Communication System" , MSC Internal Note EB-R-68-14 , May 16 , 1969 . )  

The PLSS antenna will be operated in the unstawed position after 
egress to preclude damage to the receiver . (MAJOR) (Reference : NASA , 
Minutes of the Configuration Control Board Meeting , Agenda I tem 7 ,  
May 9 ,  1969 . )  

The fully unstowed PLSS antenna physically interferes with the 
S-hand erectable antenna reflector during alignment operations . 
(MAJOR) (Reference : Slight , J .  B . , "S-hand Erectable Antenna/EMU 
Physical Interference Test , "Memorandum EC 64-111 , July 20 , 1967 . )  
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5 . 2 . 5  

OPS Metabolic Capability : 

The maximum heat removal of the Oxygen Purge System (OPS)  is about 
950 BTU/HR average over the period in which the man is st oring 
300 BTU . The hea t removal capacity of the OPS is 475 BTU ' s .  
(CRITICAL) , (Reference :  Zieglschmid , J .  F .  M .D . ; Results Eighth 
Lunar Surface Operations Planning Meeting ; June 7 ,  1968) . 

ALSEP Offloading 

The ALSEP cannot be removed from the SEQ bay during the f irst 
excursion and deployed during the second excursion due to 
thermal considerations of the ALSEP equipment,  (MAJOR) 
(Reference :  Greider , H .  R. ; Sixth Lunar Surface Operations 
Planning Meeting , April 12 , 1968) . 

LiOH Cannister 

The ECS LiOH cannister must be replaced when the C02 partial 
pressure reaches 7 . 6  mm of Mercury . Therefore , it must be 
unstowed from the descent stage and returned to the cabin during 
the first excursion . (CRITICAL) (Reference : LED-500-19 , 
GAEC ; Universal Mission Module Data Book ; October 15 , 1969 ) . 

SEQ Bay 

The Sceintif ic Equipment Bay doors must be closed immediately 
after the ALSEP is removed from the bay in order to maintain 
1M thermal contro l .  (CRITICAL ) (Reference : Discussion 
Between : GAEC Engineers and Lunar Surface Operations Office 
Engineers ; July 25 , 1967 ) , 

PLSS Ba ttery 

The PLSS battery mus t be replaced subsequent to the f irst EVA 
and prior to the second EVA. Therefore , it mus t be unstowed 
from the descent s tage and returned to the cabin during the 
first excursion. (CRITICAL )  (Referenc e :  CF32-9M-2 76 ; Lunar 
Surface Operations Office ; Twentieth Lunar Surface Operations 
Planning Meeting , September 12 , 1969 ) . · 

Equipment Operation Constraints 

Still Camera (Hasselblad) :  

Film Environment - The film magazine should not be exposed 
to vacuum conditions for periods in excess of 3 hours . 
The film temperature must be maintained in the range of 
50-10 0 °F . (MAJOR) 
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Sequence (Data Acquisition) Camera : 

Maga zine Temperature - The film magazine limits 120 ° F  as in
dicated by temperature gage on side of maga zine (MAJOR) (Ref : 
NASA R .  Gerlach in Minutes Third Meeting Lunar Surface Operations 
Planning Meeting , 1/19/68) . 

Television Camera : 

1) The Operating Environment Temperature Range is 0 to 100 °F  
(MAJOR) (Reference : NASA , P .  Coan in Minutes First Meeting 
Lunar Surface Operations Planning Meeting , November 17 , 1967 , 
also app lies to items 2 , 3  below) . 

2)  In all operations the radiating surface of the TV camera 
body must face in direction of deep spac e .  (MAJOR) 

3 )  The TV camera lens must not be pointed into the sun to 
avoid damage to vidicon tube screen . (MAJOR) 

S-Band Erectable Antenna : 

1) Line of Sight : The antenna requires unob structed line of 
sight of the earth , free of any blockage of spacecraft ele
ments or terrain . (CRITICAL) (Reference -NASA, S .  Kelley , 
Minutes Second Lunar Surface Operations Planning Meeting , 
January 1 ,  196 8 ;  also applies to items 2 and 3 below) • 

2) Antenna S tability : The maximum equivalent pitch down re
flector angle for tripod stability is 60° . This includes 
the ac tual pitch of the reflector to account for site 
location , correction for earth-moon undulations and terrain 
slope . The tripod design limit to terrain slope which can 
be manually compensated by tripod adjustment is 5 ° . 
(CRITICAL )  

3 )  Cable Length : The antenna cable length outside the MESA 
is 30 fee t .  However , the usable length is determined 
after allowance is made to permit some lay of cable on 
surface to avoid pull on the antenna . The effective 
radius to deploy the antenna is then approximately 20 
fee t .  (MINOR) 
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Apollo Lunar Surface Experiments Package (ALSEP) 

The ALSEP will be deployed 300 feet from the 1M on the Z-axis in 
a Southwesterly direction . The 300 foot distance to the emplace
ment area is the result of a trade-off in comparing the necessity 
of ALSEP deployment out of the 1M accent blast area with the 
constraints of keeping the crewman within the time and distance 
limitations dictated by the PLSS oxygen curve to assume a safe 
return to the LM .  The walk t o  the deployment area i s  timed 
to prevent excess RTG warmup and thereby avoid thermal problems 
for the crewman . (MAJOR) (Reference : Weatherred , C .  J . ; 
Bendix Aerospace Systems D ivision ; Letter - BX P . O  1726-68-
970-191 8 ,  May 8 ,  1968) . 

1) ALSEP Hold Points 
The following list of hold points is provided . The 
sequence of the ALSEP deployment may be stopped after 
the completion of any one of the hold points , to be 
continued at some later time by going to the next 
series of tasks . (MAJOR) (Reference :  Clayton , J .  F . ; 
Bendix Aerospace ; Letter October 2 7 ,  196 7) . 

la) Remove Packages #1 and #2 ; close SEQ bay door ; 
emplace ALSEP packages with experiments in and 
facing the sun. 

lb) Tilt fuel cask ; dome not removed . 

lc ) Tilt fuel cask ; remove dome , do not defuel . 

ld) Fuel RTG ; carry ALSEP to deployment sit e ;  remove 
ALHT (if necessary) and subpallet from Package 
no . 2 ;  carry Package No . 1 to implace site (do 
not deploy ) ; interconnect RTG cable (do not 
actuate switch) . 

le) Deploy Package No . 1 as well as package No . 2 ;  
release and remove experiments ; raise sunshield : 
deploy PSE and SWS (IF DESIRED) . 

lf) Deploy experiments and complete ALSEP tasks . A 
hold point exists after each experiment is deployed . 

2) AL SEP Deployment 
The ALSEP is deployed a m�n�mum of 300 feet from the 
LM .  The individual experiment constraints are as 
follows : (The Central Station/Package No . 1 is used 
as a reference with an imaginary clock superimposed 
on its top so that 12 o ' clock falls on the back of 
the package) . (MAJOR) 
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2a) RTG - The RTG is deployed at 9 o ' clock from the 
central station at a distance of about 10 feet . 
The two packages are on an east-west line . 

2b) PSE - The Passive Seismic Experiment is deployed 
at 3 o ' clock from the central station at a dis
tance of about 10 feet . It may be aligned (+20° 
of East) in one of two orientations on an east
west line . I ts reference azimuth must be read 
and reported to MCC-H. The instrument must be 
leveled to +5° . 

2c) LSM - The Lunar Surface Magnetometer is deployed 
at 4 to 5 o ' clock from the central sta tion at a 
distance of about 50 feet . I t  mus t be leveled 
to ±3° and aligned to ±3° pointing to the east 
in accordance with its markings . I t  mus t be 
removed as far as possible from the SIDE and the 
central station. 

2d) SWE - Solar Wind Experiment is deployed at 6 
o ' clock from the central station at a distance 
of about 13 fee t .  The experiment is self
leveling but must be aligned to ±5° on an east
wes t  line with the Parabolic Reflector Assembly 
(PRA) pointing away from the central station . 

2e) SIDE - The Suprathermal Ion Detector Expe riment 
is deployed at 8 o ' clock from the central station 
at a distance of 60 feet . The experiment must be 
leveled to +5° and aligned on an east-west line 
to ±5 ° with

-
its alignment arrow pointing toward 

the sub-earth point . 

2f) CCIG - The Cold Cathode Ion Guage is connected 
to the SIDE . It is removed from the SIDE and 
placed 3-5 feet away with its orifice pointing 
away from the central station , the LM, and all 
other experiments and ±20° of a north-south line . 

2g) ALSEP Central Station - The central station 
must be leveled to +2 . 5 °  and aligned on a 
east-west line to +l0 ,  Closed or contained 
sides of the central station must face east
wes t .  

2h) ALSEP Antenna - The antenna is attached to the 
ALSEP central station and the antenna mus t be 
leveled to +0 . 25 °  and aligned on an east-west 
line to +O .Z5 ° .  
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5 . 2 . 6  

5 . 2 . 7  

Equipment Design Constraints 

Reach Limits : 

1) The low reach limit to manually extract ALSEP packages 
from the SEQ bay is governed by the interference of the 
opened bay door . A minimum height for the opened door 
is 50 inches above the standing surface .  (MAJOR) 
(Reference : NASA , Unpublished report "Lunar Surface 
Equipment Tests" , Tes t Crewmen Dr . D .  L .  Lind and H .  H .  
Schmit t ,  May 31 , 196 7 ;  also 2 and 3 below) . 

2)  The high reach limit to "push button" while wearing ASL 
suit is 76 inches .  (MAJOR) 

3) The high reach limit to "reach handle" while wearing 
ASL suit is 74 inches .  (MAJOR) 

Astronaut Pull Force : 

1) The maximum two-hand pull force that can be applied by 
a free standing astronaut in an A6L suit is 27  pounds . 
(MAJOR) (Reference :  NASA Unpublished Report "Crew Capa
bilities of Suited Astronaut Operating in Partial Gravity 
Simulator" ,  Tes t Crewman Dr . D .  L .  Lind , Test Conduc tor 
C .  Klabosh , November 8 ,  196 8 ;  also 2 below) . 

2 )  The maximum one-hand pull force that can be applied by a 
free standing astronaut in an A6L suit is 17 pounds . 
(MAJOR) 

General Constraints 

Skin Heat : 

The maximum tolerable heat flow to a crewman ' s  skin through suit 
contact is 18 BTU/FT minute .  The pain threshold for heat app lied 
to any part of the body is ll3 ° F .  (CRITICAL) 

Body Heat Storage : 

The amount of heat that can be planned for a crewmemeber to store 
in his body during Oxygen Purge System (OPS) operations is 300 
BTU . (CRITICAL) 

124 



5 . 3  ALSEP and Scientific Equipment Contingency Procedures 

The following contingency procedures for Apollo 12 scientific and 
ALSEP equipment malfunc tions were prepared by the Lunar Surface 
Proj ect Office. These procedures are included as baseline planning 
data and are organized to cover equipment used in the following EVA 
functions : 

5 . 3 . 1  -
5 . 3 . 2  -
5 . 3 . 3  -
5 . 3 . 4  -
5 . 3 . 5  -
5 . 3 . 6  -
5 . 3 . 7 -
5 . 3 . 8  -
5 . 3 . 9  -

MESA DEPLOYMENT 
CONTINGENCY SAMPLE CONTAINER 
MESA AND RELATED EQUIPMENT 
SOLAR WIND COMPOSITION EXPERIMENT 
ALSEP OFFLOAD 
ALSEP PREP FOR TRAVERSE 
RTG FUELING 
ALSEP DEPLOYMENT 
APOLLO LUNAR SURFACE CLOSE-UP CAMERA 
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5 . 3 . 1  MESA DEPLOYMENT 

A .  MESA release , "D" Ring will not release . 

1 .  Verify safety wire pip pin is removed . 
2 .  Attempt to free D Ring by exerting side loads on ring . 
3 .  Attempt to reach cable from D-ring to MESA . Pull on 

this cable with hand exerting side loads . 

B .  "D" Ring releases , MESA does not deploy . 

1 .  Try repeated pulls on "D" Ring . 
2 .  Manually deploy MESA from surface with lanyard . 
3 .  One crewman pull on MESA lanyard while other crewman 

pulls "D" Ring . 
4 .  Abandon MESA. 

C .  MESA fails to stop and hits lunar surface (lanyard breaks) . 

1 .  Attempt to block up MESA with avai lab le rocks or SRC 
(on end) . 

2 .  Attemp t to tie up MESA if lanyard available . 

5 . 3 . 2  CONTINGENCY SAMPLE CONTAINER (CSC) 

A. Handle comes off esc before samp ling , container falls on 
lunar surface . 

1 .  Attempt to retrieve with handle . 

B .  Handle wi ll no t come off CSC after samp ling 

1 .  Remove clip . 
2 .  I f  handle is stuck bend sampler handle toward cup ring 

until bag retaining pin is free of cup ring (approximately 
90 ° )  and remove bag . 

5 . 3 . 3  MESA AND RELATED EQUIPMENT 

A. SRC table will not remain in proper position . 

1 .  Attemp t to set on struts . 
2 .  Get as sis tance from other crewman to hold SRC during 

filling or to hold table . 
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B .  Unable to erect Gnomon/broken leg 

1 .  Place the gnomon at the first sta tion indicated in the 
mission plan . Take the photographs for color reference 
indicated at that station and omit the gnomon afterwards . 

C .  Spring scale inoperative for measuring 

1 .  Use the spring scale as a hook. Fill the weigh bag to 
the upper leve l .  

D .  Unable to attach extension handle to scoop . 

1 .  Hit locking collar with hammer and attempt t o  free locking 
mechanism. 

E .  Unab le to attach samp le bag to scale ( torn bag) . 

1 .  Use teflon hand hold strap and hang on scale or table . 
2 .  Hold in one hand , scoop with other . 
3 .  Obtain as sistance from other crewman to hold bag during 

fi lling operation . 

F .  Unable to open SRC 

1 .  Hit corners of SRC lid with hammer and attempt to pull 
lid free . 

2 .  Use second SRC . 

G .  Unable to latch SRC 

1.  Check that spacer has been removed . If not , remove . 
2 .  Open and look for interference . 

(a) Relocate item, shake or pat to set tle loaded weigh 
bag . If "O" ring out of groove , pull out and dis
card . 

(b) Remove excess packing ma terial or sample and repack . 
3 .  I f  no apparent interference , close and engage other strap 

latch . If this latch wi ll rotate to within 30° of being 
closed , place other hand on back of box to permit application 
of maximum closing pressure by a muscular squeezing action . 
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(a) If this strap latches , try first latch again in the 
same manner . 

(b) If the second latch will not latch , bring it back 
to earth with 1 latch closed . 

(c) If still cannot latch at least one side , abandon SRC . 

H .  Unab le to transfer SRC (or film magazine) via LEC 

1.  Use LEC as a tether , attach SRC and pull it up from hatch . 
2 .  If possible climb ladder whi le holding SRC . 

I .  SRC Seal Area Dirty 

1 .  Bang on end and back o r  brush with glove to dislodge gross 
dir t .  

2 .  Close and latch . 

J .  Unable to open or seal Gas Analysis Samp le Container (GAS C) 
or Lunar Environmental Sample Container (LESC) 

1 .  Unable to open - hit rotation handle with hammer o r  bang 
against LM .  

2 .  Unable to seal - check/remove both seal protectors . 
Check/free lanyard if impeding proper lid manipulation . 

3 .  I f  unable to close ; abandon . 

K .  Unable to tether documented sample collection bags ( torn bag) 

1 .  Tether by  putting teflon hand hold in tether hook snap 
and then hooking on hard point of suit . 

5 . 3 . 4  SOLAR WIND COMPOSITION EXPERIMENT 

A.  Pole will no t go into surface . 

1 .  Lean against 1M facing sun. 

B .  Pole partially extended . 

1 .  If pole i s  half or more normal length , continue experiment 
anyway . 

2 .  Remove foil and use F . 2 .  below. 
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C .  Reel not removable . No foil exposed to solar radiation . 

1 .  Highly unlikely . Discard experiment . 

D .  Foil torn during extension . 

1 .  Continue experiment anyway . 

E .  Foil comes off reel.  

1 .  Hang foil on pole by lanyard . 

F .  Foil reel comes of f  poles . 

1 .  Reconnect  to pole . 
2 .  Hang foil on 1M structure facing most available solar 

radiation . 

G .  Unable to re-roll foil by spring. 

1 .  Roll by hand or fold as conveniently as possible for 
crewman. 

H. No SWC Bag available . 

1 .  Continue experiment anyway . Bag not mandatory . 

I .  No SRC Available .  

1 .  Remove foil from roller . Return foil in LM in bag pre
ferably .  If no bag available return as is . S tow with 
contingency sample in 1M and CSM . 

J .  Deployment selection alternatives . 

1 .  In full sunlight at least 6 feet from any shadow . 

5 . 3 . 5  ALSEP OFFLOAD 

Open SEQ bay door : 

a .  Remove thermal cover from door lanyard . 
b .  Retrieve lanyard from right side of SEQ bay (remove lower 

velcro strap ) . 
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c .  Move to position clear o f  door . 
d .  Pull white portion of lanyard to raise door.  

A. SEQ BAY DOOR LANYARDS UNUSABLE 

1 .  Lanyard free from cable , pull cable .  
2 .  Lanyard melted fused to inconel - if unable to break 

free with hand pull, use hammer to free and pull cable 
(S tep 1) . 

B .  SEQ BAY DOORS WILL NOT OPEN 

1 .  No cable movement (worst case) pry open astronaut pro
tection door and fail mechanism . (S tep 11) Pull on lanyard 
again . (S tep III) Use hammer to chop hole in main door 
inconel shield at center patch . (S tep IV) Hook hammer 
behind cable and pull to release latch and open door while 
latch is pulled (S tep V) Continue to open door upward . 

2 .  With small cable movement - doors are unlatched and can 
be opened manually . 

C .  SEQ BAY DOOR PARTIALLY OPEN AND JAM 

1.  Continue pulling on lanyard . Get assis tance to aid 
manually in raising door . 

2 .  Discontinue lanyard use and manually raise doo r .  

e .  Temporarily stow lanyard on strut .  
f .  I f  Quad II  is in a low attitude , connect folded doors with 

velcro strap . 

Remove Package 1 :  

a .  Retrieve boom lanyard from package (handle) .  
b .  Move to position clear of package (app roximately 10 fee t) . 
c .  Pull white portion of lanyard to unlock and move package 

from SEQ bay to fully extended boom position . 

D .  PACKAGE UNLATCHING MECHANISM WILL NOT FUNCTION 

1 .  If lanyard pulls loose or mechanism j ams , use hammer claw 
to pry outward from structure on right-hand link of latching 
mechanism forcing latch over center and releasing packages . 

E .  PACKAGE WILL NOT SLIDE ON RAILS 

1 .  Get assis tance from second crewman . 
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F .  BOOM WILL NOT DEPLOY 

1 .  Release hockey stick at boom interface and manually 
deploy package . 

G .  BOOM PARTIALLY DEPLOYED AND PACKAGE SWINGING FREE OR RATCHET 
FAILS . 

1 .  Package partially dep loyed still in bay on rails - support 
package and use manual deployment mode . 

2 .  Ratchet fails - use two-man dep loyment : one supports , the 
o ther pulls pin on hockey stick • 

d .  Pull black and white striped portion of lanyard to lower 
package to surface . 

e .  Release white portion o f  lanyard from base of package . 

H .  WHITE PORTION OF DEPLOYMENT LANYARD WILL NOT RELEASE FROM BASE 
OF PACKAGE 

1 .  Grasp release latch at base o f  package and twist  in upward 
motion ot break lug free of structure . 

2 .  Use bo lt cutters to snip lanyard . 
3 .  Cut lanyard with hammer against 1M or rock to break or 

tear lanyard (webbing loose) . 

f .  Pull small lanyard (velcroed to handle) on package to release 
boom cable and lanyards . Reattach lanyard to velcro . 

I .  PIN JAMMED OR LANYARD BREAKS 

1 .  Attemp t to pull pin at pin interface . 
2 .  Remove entire hockey stick by removing pull pin 

at carry handle . 

g .  Move Package clear o f  SEQ bay . 
h .  Pull black and white striped lanyard to  retract boom 

(or push boom back with hand . )  

J .  BOOM DOES NOT RETRACT 

1 .  Attempt retraction by both crewmen working simultaneous ly , 
one pulling the lanyard and the second pushing on boom 
(if within reach) . 

2 .  Apply side loads on the boom with the hammer whi le 
second crewman pulls lanyard . 
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Remove Package 2 :  

a .  Retrieve boom lanyard from package (handle) . 
b .  Move to position clear of package (approximately 

10 feet) . 
c .  Pull white portion o f  lanyard to unlock and move package 

from SEQ bay to fully extended boom position. 

K .  PACKAGE LATCHING MECHANI SM WILL NOT FUNCTION 

If lanyard pulls loose or mechanism j ams ,  use hammer 
to pry outward from structure on right-hand link of 
latching mechanism forcing latch over center and re
leasing packages . 

L .  PACKAGE WILL NOT SLIDE ON RAILS 

Get assis tance from second crewman. 

M. BOOM WILL NOT DEPLOY 

Release hockey stick and manually deploy package . 

N .  BOOM PARTIALLY DEPLOYED AND PACKAGE SWINGING FREE OR 
RATCHET FAILS . 

1 .  Package partially deployed still in bay on rails
suppor t package and use manual dep loyment mode . 

2 .  Ratchet fails - use two-man deployment :  one supports , 
other pulls pin on hockey stick. 

d .  Pull black and white striped portion o f  lanyard t o  lower 
package to surface.  

e .  Release white portion of lanyard from base of package . 

0 .  WHITE PORTION OF DEPLOYMENT LANYARD WILL NOT RELEASE FROM 
BASE OF PACKAGE 

1 .  Grasp release latch a t  base o f  package and twis t  in 
an effort to break the latch or the slot.  

2 .  Use bolt cutters to snip lanyard . 
3 .  Cut lanyard with hammer against LM or rock to break 

or tear lanyard (webbing) loose . 

f .  Pull small lanyard (velcroed to handle) on package to release 
boom cable and lanyards .  Reattach lanyard to velcro . 
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P • PIN JAMMED OR LANYARD BREAKS 

1 .  Attempt to pull pin at pin interface .  
2 .  Remove entire hockey stick by removing pull pin at 

carry handle interface . 

g .  Move package clear . 
h .  Pull black and white striped lanyard to retract boom 

(or push boom back with hand) . 

Q .  BOOM DOES NOT RETRACT 

1 .  Attempt retraction by bo th crewmen working simultaneously 
one pulling the lanyard and the second pushing on the 
boom ( if within reach) . 

2 .  App ly side loads on the boom with the hammer white second 
crewman pulls lanyard . 

Manual Package Removal 

Remove Package 1 :  

a .  Retrieve pull pin at bo ttom o f  package t o  release hockey 
st ick from boom . 

R .  PIN JAMMED OR LANYARD BREAKS 

1 .  Attempt to pull pin a t  pin interface . 
2 .  Remove package on boom . 
3 .  Remove entire "hockey stick" via pull pin at carry 

handle interface after boom removaL 

b .  Remove deployment lanyard from package and pull white 
portion to unlock package from bay . 

S .  PACKAGE LATCHING MECHANISM WILL NOT FUNCTION 

If lanyard pulls loose or mechanism j ams , pry outward from 
structure on right-hand link of latching mechanism forcing 
latch over center and releasing packages .  

T .  WHITE PORTION OF DEPLOYMENT LANYARD WILL NOT RELEASE FROM 
BASE OF PACKAGE 

1 .  Grasp release latch a t  base of package and twis t in 
upward motion to break lug free of structure . 

2 .  Use bo 1 t cutters to snip lanyard • 

133 



3 .  Cut lanyard with hammer against LM o r  rock to break 
or tear lanyard (webbing) loose . 

c .  Move dep loyment lanyard to slide clear of package . 
d .  Manually pull package clear o f  SEQ bay . 
e.  Set package on surface clear of bay area . 

Remove Package 2 :  

a .  Pull small lanyard , a t  top or bottom o f  package , to 
release hockey stick from boom. 

U .  PIN JAMMED OR LANYARD BREAKS 

1 .  Attempt to pull pin at pin interface .  
2 .  Remove package on boom. 
3 .  Remove entire hockey stick by removing pull pin at 

carry handle interface and carry package to site with 
carry handle , after boom removal . 

b .  Remove deployment lanyard from package and pull white 
portion to unlock package from bay . 

V .  PACKAGE LATCHING MECHANISM WILL NOT FUNCTION 

If lanyard pulls loose or mechanics j ams , use hammer claw 
to pry outward from structure on right-hand link of latching 
mechanism forcing latch over center and releasing packages . 

c .  Release white portion of lanyard from base o f  package . 

W .  WHITE PORTION OF DEPLOYMENT LANYARD WILL NOT RELEASE FROM 
BASE OF PACKAGE 

1.  Grasp release latch as base of package and twist  in 
an effort to break the latch or the slot. 

2 .  Use bolt cutters to snip lanyard . 
3 .  Cut lanyard with lanyard against 1M or rock . 

d .  Move deployment lanyard to side clear o f  package . 
e .  Manually pull package clear of SEQ bay . 
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5 . 3 . 6  ALSEP PREP FOR TRAVERSE 

A. PULL PINS JAM AT PALLET/HTC 

1 .  Apply additional force while rotating pin with the 
aid of the second crewman . 

2 .  Use MESA hammer to pry pin free . 
3 .  Remove all accessible tools , stow on MESA and deploy 

subpackage #2 with HTC attached . 

B .  QUARTER TURN FASTENERS JAM OR WILL NOT RELEASE 

1 .  Apply additional force while rotating 1/ 4 turn pins 
with the aid of second crewman . 

2 .  Use MESA hammer to ro tate or break fasterers . 
3 .  Remove all accessible tools , stow on MESA and deploy 

subpackage 2 with HTC attached . 

C .  LEGS AND CARRIER WILL NOT EXTEND AND LOCK 

1 .  App ly additional force with the aid o f  second 
crewman . 

D .  HAND TOOL CARRIER WILL NOT OPEN TO DEPLOYED POSITION 

1 .  Apply additional force with MESA hammer . 
2 .  Request aid of second crewman. 

E .  SUBPALLET PULL PIN JAMS 

1.  Apply additional force with MESA hammer . 

F .  FORWARD TOOL SUPPORT PULL PIN JAMS 

1 .  Apply additional force with MESA hammer . 
2 .  Remove third and fourth pull pin and bend/break the tool 

support or at least bend to a point where the DRT , FTT 
and masts can be removed . All four pieces must be used 
to prevent an ALSEP abor t .  

3 .  Use bolt cutter to free bracket from pallet . 
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G .  UHT PULL PIN JAMS 

1 .  Apply additional force with MESA hammer . 
2 .  Remove entire front tool bracket assembly from pallet 

and apply side loading to DRT ' s  while pulling pins . 
3 .  Use bolt cutter to cut UHT ' s  away from the bracket . 

l'miE 
UHT ' s  cannot be used if they remain attached to the 
forward tool bracket , due to trigger clearance . 

H .  DRT PULL PIN JAMS 

1 .  Apply additional force with MESA hammer . 
2 .  Remove entire front tool bracket assembly from pallet 

and apply side loading to DRT ' s  whi le pulling pins . 
3 .  Use bolt  cutter to cut bracket.  
4 .  Attempt removal o f  the dome with the forward tool bracket 

attached . Limited hand hold and reduced vision will re
sult from using this technique. 

I .  TOOLS DO NOT ENGAGE IN STOWAGE /CARRY SOCKETS 

1 .  (LMP) stow in alternate socket on PSE , SWE . 
2 .  (CDR) , SIDE o r  aiming mechanism socket may be used as 

an alternate carry socket . 
3 .  LMP/ CDR use teather hook to secure UHT ' s .  

J .  ANTENNA MAST SECTIONS DO NOT LOCK IN POSITION AFTER ENGAGED 
AND ROTATED 

1 .  Separate mast sec tions , examine for obstructions , 
clean or dislodge spring by knocking masts together 
and reconnect .  

2 .  Re-engage and carry in normal mode . - check out 

K. CARRY BAR WILL NOT ENGAGE IN "KEY HOLE" SOCKET 

1 .  Ensure flange on carry bar is free o f  debris ; i f  not , 
clean by impact or with gloved hand . 

2 .  Ensure "keyhold" socket is clean; i f  not , clean with 
available MESA tools or UHT . 

3 .  I f  one or both sockets are unusable , LMP carry sub
pallet 1 and 2 in suitcase mode with the CDR carrying 
subpallet and carry bar . 
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L .  BOYD BOLT DOES NOT RELEASE 

1 .  Visually check (if possible) t o  see i f  bolt is released 
and not loose/raised due to side loading.  

2 .  Visually check hex head on UHT . If broken , use second 
tool. In a case where the second tool breaks , with 
bolts remaining to be released , abandon ALSEP mission . 

3 .  Insert UHT and apply downward pressure on center spline . 
Use hammer if necessary . Turn CCW to release . 

4 .  I f  sp line is depressed and bolt will not rotate , apply 
CW rota tion and . turn back CCW. 

5 .  Leave subpallet on subpackage # 2 .  

M. SUBPALLET BINDS ON PALLET AND WILL NOT COME OFF IN NORMAL 
MANNER USING UHT . 

1. Ensure the front portion of the subpallet has been 
raised (3/8") to clear the mounting stud . 

2 .  Apply side loads with UHT using a two handed grip . 
3 .  Assist the forward movement of the subpallet with 

the lunar boo t making sure the mounting stud is 
clear . 

4 .  With the second crewman ' s help , manually aid in removal 
by using the back support structure as an additional 
lever . 

5 .  3 ."7 RTG FUELING 

A. RTG LANYARD BREAKS OR PULLS AWAY FROM CAM LEVER 

1 .  Use MESA tools hammer/extension a s  hook and pull forward 
in cam lever to release .  

B .  CAM LEVER FAILS TO RELEASE THE UPPER TRUNNION AFTER LEVER 
IS FULLY DEPLOYED . 

1 .  Use hammer/extension a s  hook on astronaut guard t o  break 
free at trunnions . 

C .  CASK WILL NOT ROTATE WITH LANYARD 

1 .  Verify upper trunnion release by attaching extension 
to MESA hammer , hook on astronaut guard , and ensure 
that the cask is free of the upper trunnion . 
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2 .  Request aid o f  the second crewman (CDR) to apply down
ward force on the guard while the LMP attempts to 
rotate with the lanyard . 

3 .  Continue to apply force to fail gear box if required , 
CDR may use hammer to apply additional forc e .  

D .  ENGAGING MECHANISM ON .DRT DOES NOT LOCK DUE TO MECHANICAL 
FAILURE 

1 .  Apply forward pressure and rotate , attempting to remove 
dome with side loading on ·the DRT . 

2 .  Caution should be exercised in this operation . 
3 .  Remove DRT and attempt removal of dome with MESA tools ; 

e. g . , hammer and tongs , with second crewman ass isting . 

E .  ENGAGEMENT FINGERS DO NOT EXPAND (INOPERATIVE) .  

1 .  Request aid of second crewman to app ly additional 
force to FTT knob . 

2 .  Apply impact pressure on knob by knocking on the 1M 
landing gear . 

F .  FTT WILL NOT RELEASE FROM CAPSULE AND REMAINS LOCKED 

1 .  Apply additional force to release knob 
2 .  Leave FTT in place on the fueled RTG and while LMP 

carries subpallet #2  in barbell mode , the CDR will 
monitor the RTG/capsule . 

3 .  The RTG cable may be used to "drag" the pallet away 
from the 1M approximately 300 f t .  if the crew feels the 
task is within their safety margin . 

Clos e SEQ bay door:  (If opened manually ,  close manually) 

a .  Retrieve door lanyard . 
b .  Move to position clear of door . 
c .  Pull black and white stripe portion of laynard until door 

is close . 

G. SEQ BAY DOOR WILL NOT LOWER 

1 .  Attempt to close manually. 
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H .  SEQ BAY DOORS PARTIALLY CLOSED 

1 .  Attempt to close manually . 

d .  Dis card lanyard . 

I .  CARRY BAR FLANGE WILL NOT ENGAGE IN KEYHOLE 

1 .  Ensure flange on carry bar is free o f  debris ; i f  not , 
clean by impact or with gloved hand . 

2 .  Ensure "keyhold" socket is clean ; if not , clean with 
available MESA tools or UHT . 

e .  I f  one or bo th sockets are unusable , LMP carry SP 1 
and SP 2 in suitcase mode with the CDR carrying 
subpallet and carry bar . 

5 . 3 . 8  ALSEP DEPLOYMENT 

A. CARRY BAR BINDS IN KEYHOLE SOCKET ON SUBPACKAGE #2 

1 .  Ensure trigger release is operable . 
2 .  If trigger is released , apply additional downward pressure 

while applying side loads to subpackage #2 . 
3 .  Request aid of CDR to lift subpackage #1 . 
4 .  Break off Mast S ection. 
5 .  Emplace subpackage # 2  with antenna mast section attached 

burying the one section as far as possible into the lunar 
surface .  

6 .  Attempt rough alignment with aiming mechanism mounted on 
sunshield . 

B .  CARRY BAR BINDS IN KEYHOLE SOCKET ON SUBPALLET #1 

1 .  
2 .  

3 .  

Ensure trigger release is operable . 
If trigger is released , apply additional downward pressure 
while applying side loads to subpackage • 

Request aid of CDR to lift subpackage . 

NOTE 

With mast attached to subpackage #1 , emplacement may be 
difficult ,  or impossible , in varying lunar surfaces . 

4 .  Break off mast section as last resort to allow for proper 
emplacement,  i . e . , level orientation • 

. 
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C .  CABLE REEL FALLS TO THE LUNAR SURFACE WHEN FINAL BOYD BOLT 
(BB) IS REMOVED 

1. Retrieve cable reel with UHT handle , determine tempilable 
temperature.  If under 250 ° F ,  grasp reel assembly , connect 
UHT , and continue deployment . 

2 ,  If tempilable indicates temperature over 250 ° F ,  request the 
aid of the second crewman , (CDR) retrieve reel with UHT , 
lay reel, assemble on subpallet #1 , secure with UHT and 
continue . 

D. CABLE REEL BB CANNOT BE RELEASED 

1 .  Use boyd bolt procedure (page 11) . 
2 .  I f  procedure fails to release bolts : tilt package on 

carry handle side , and utilize UHT to unwind cable manually 
to expose shorting plug. 

3 .  With the aid of the second crewman, release pull pin and 
tie down . 

4 .  Lower package to lunar surface. 

E .  SHORTING PLUG PULL PIN DOES NOT RELEASE 

1 .  Apply additional force with hammer . 
2 .  Lower subpackage #2· to lunar surface and apply force with 

hammer .  
3 .  With pick end of hammer , tear away retainer assembly . 

F .  SHORTING SWITCH CONNECTOR FAILS TO ENGAGE AND LOCK TO  C/S  

1 .  
2 .  
3 .  

4 .  

Check switch connector for proper orientation . 
Check both connectors for debris on pins or C/S receptacle . 
Depress outer flange of switch connector to ensure proper 
function (1/ 4" sliding action) 
Reconnect  applying additional downward pressure on the 
flange assembly with the CDR helping to provide additional 
stability . (CDR can aid by holding PLSS) , 

G .  CONNECTOR RETAINER PULL PIN DOES NOT RELEASE 

1 .  Attempt release by pushing down on fas tener before pulling 
up , using UHT . 

2 .  Stand on pallet and apply additional force . 
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H.  CABLE REEL DOES NOT DEPLOY FROM EXPERIMENT STOWAGE CAVITY 

1 .  Check to see if  BB and cup are free ; if  not ,  remove manually .  
2 .  Grasp the reel and remove manually . 
3 .  Use second UHT handle to aid in extracting the ree l .  
4 .  Deploy as much cable as possible which tends to force 

the reel out .  
5 .  Deploy experiments as far from ALSEP in the preferred direc

tion as possible . 

I .  SIDE CONNECTOR FALLS TO SURFACE 

1 .  Retrieve connector with UHT handle in pull ring on lanyard . 
2 .  Retrieve connector by lifting cable and working hand along 

cable to connector . 
3 .  Ensure connector is free of foreign particles . 

J ,  ONE LEG BREAKS OFF WHILE EMPLACING THE EXPERIMENT PRIOR 
TO INTERCONNECT 

1 .  Prop up experiment with rock or o ther lunar debris . 
2 .  While lowering experiment , fold under remaining legs and 

leave on surface.  
3 .  Break off remaining legs and emplace experiment directly 

on the surf ace . 

K .  CONNECTOR FAILS TO ENGAGE 

1 .  Check connectors on cable and central station for foreign 
material and bent pins . 

2 .  Remove o r  shake out debris . 
3 .  Ensure outer flange is free to travel to the lock position . 
4 .  At tempt to reconnect checking visual indicator (orange ring) , 

L .  CONNECTOR ENGAGES BUT FALLS OFF WHEN PACKAGE I S  ROTATED 

1 .  

2 .  

Return package to vertical position , retrieve cable (as above) , 
check for foreign ma tter and remate connectors . 
Ensure locking mechanism is fully forward and orange ring 
is visible. 

M.  PULL PIN DOES NOT RELEASE 

1 .  Apply additional pressure downward on push/pull pin in an 
attempt to free the balls . 

2 .  Use MESA tools (hammer) to pry retaining latch off the 
subpalle t .  
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N .  PSE STOOL TURNS UPSIDE DOWN WHILE EMPLACING O N  LUNAR SURFACE 

1.  Using UHT , turn stool over to proper "upright" position 
ensuring that the stool is in a level area , using boot to 
level surface if necessary . 

0 .  BOYD BOLTS DO NOT RELEASE ON PSE MOUNTS 

1 .  Procedure as described for first Boyd Bolt on page 137 
(subpallet) • 

2 .  Leave experiment on sunshie ld . 
3 .  With UHT , tear away or deploy cable from cable reel.  

P .  EXPERIMENT FALLS OFF UHT DUE TO ACCIDENTAL TRIGGERING 

1 .  Using UHT , retrieve cable and gently lift experiment with 
cable . Secure mounting lug (tab ) with hand and a ttempt 
to re-engage UHT in socket . 

2 .  If UHT engagement fails , pull shroud pin , discard shroud/ 
skirt assembly and emplace experiment manually using 
gnomon . 

NOTE 

A t  1/6 gravity the skirt should not unfold and cause 
interference . 

Q .  EXPERIMENT FALLS OFF STOOL WHILE LEVELING AFTER SKIRT FULLY 
DEPLOYED 

1.  

2 .  
3 .  

Retrieve experiment with UHT handle hooked into gnomon 
opening and lift experiment .  
Grasp thermal skirt and raise to a position to observe stool . 
Lower ' experiment on stool . 

R.  UHT PUNCTURES THERMAL SHROUD DURING LEVELING SEQUENCE 

1 .  Remove UHT from puncture and attempt to cover the opening 
if the hole remains . 

S .  LUNAR DEBRIS DEGRADES READABILITY OF BUBBLE LEVELING INDICATOR 
AND ALIGNMENT INDEX ON SHROUD 

1.  Level by using the local surface area as a reference (PSE 
shadow) . 

142 

• 



2 .  Ensure ample picture coverage is obtained to verify experi
ment orientation 

T .  BOYD BOLT(S)  DO NOT RELEASE ON SWE MOUNTS 

1 .  Visually check (if possible) t o  see i f  bolt is released 
and not loose/raised due to side loading . 

2 .  Visually check hex head on UHT . I f  broken , use second 
tool . In a case where the second tool breaks , with bolts 
remaining to be released,  abandon ALSEP mission .  

3 .  Insert UHT and app ly downward pressure on center sp line . 
Use hammer if necessary. 

4 .  Turn CCW to release . 
5 .  I f  spline is depressed and bolt will not rotate , app ly 

CW rotation and turn back CCW. 
6 .  Leave experiment on sunshield . 
7 .  Deploy cable manually using UHT handle . 

U .  EXPERIMENT FALLS OFF C / S  TO THE SURFACE DURING UHT MANAGEMENT 
OR THROUGH ACCIDENTAL TRIGGER RELEASE DURING CARRY MODE 

1 .  Retrieve experiment with UHT handle by hooking the lip of 
the handle through the "A" frame leg. Grasp the experiment 
by the top part of the leg and slide the hand up to the 
bottom of the thermal plate and engage the UHT to the 
socke t .  

2 .  Retrieve by securing cable and lifting SW with cable . 

V .  LEGS ARE NOT FULLY EXTENDED AND EXPERIMENT COLLAPSES WHEN 
DEPLOYED ON THE LUNAR SURFACE 

1 .  Retrieve experiment with UHT handle by hooking the lip 
of the handle through the "A" frame leg . Grasp the ex
periment by the top part of the leg and slide the hand 
up to the bo ttom of the thermal plate and engage the UHT 
to the socke t .  

2 .  Extend legs to positive lock position . 
3 .  If leg lock mechanism is damaged , emplace experiment on 

a local rock or debris to provide the best possible 
leveling . 

W. ACCIDENTAL RELEASE OF SENSOR DUST COVERS 

1 .  No corrective action. 
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X .  BOYD BOLTS DO NOT RELEASE 

1 .  Visually check (if possible) t o  see i f  bolt is released 
and not loose/raised due to side loading . 

2 .  Visually check hex head on UHT . I f  broken , use second 
tool . In a case where the second tool breaks , with bolts 
remaining to be released , abandon ALSEP mission.  

3 .  Insert UHT and apply downward pressure on center spline ; 
use hammer if necessary. Turn CCW to release . 

4 .  If sp line is depressed and bolt will not rotate , apply 
CW ro tation and turn back CCW. 

5 .  Cut off mounting lugs a t  BE/experiment standoff  interface . 

Y .  UPPER SUPPORT BRACKET HANDLE DOES NOT DEPLOY 

1 .  Use the UHT to pry the handle into the upright position 
for grasping . 

2 .  Apply tension to the center lanyard with glove or UHT to 
release "pip pin" at EGFU . If success ful , app ly tension 
to other two lanyards to release "A" frame swing brackets 
£rom EGFU . The forward bar bracket upper and lower sections 
can be separated later after removal from S/P 1 .  

Z .  LSM WILL NOT RELEASE FROM ITS MOUNTING PINS 

1 .  If center lanyard is untied or broken , there is no means 
of unlocking from the mounting pins . If lanyard is intac t ,  
pry under EGFU handle to effect unlocking . If unlocked , 
but binding on mounting pins , attempt to pry under rear 
of EGFU with UHT . 

AA .  LEGS WILL NOT DEPLOY 

1 .  

2 .  

If spring-loaded legs do not self-deploy after removal o f  
forward bracket , assist their deployment by hand . 
If attempts at leg deployment are futile and/or any leg 
is damaged , at tempt to deploy LSM in a level state using 
whatever means at hand , including a rock under a corner.  
As  a last resort , lay the EGFU flush on the lunar surface 
and at tempt leveling. 

BB . ASTRONAUT ACCIDENTALLY POKES HOLE IN TOP OF SUNSHIELD WITH 
UHT WHILE LEVELING 

1 .  If a ragged gash , attempt to smooth thermal surface with 
UHT . I f  a true puncture,  report and proceed . 
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CC . ASTRONAUT TIPS LSM OVER ON BOOMS 

1 .  Grasp uppermost boom and put LSM upright . 

DD . LEVELING INDICATOR DEGRADED AND UNREADABLE 

1 .  Level by eye . 

EE . BOYD BOLT (S) FAIL TO RELEASE 

1 .  Visually check (if  possible) to see if bolt is  released 
and not loose/raised due to side loading. 

2 .  Visually check hex head on second too l .  In a case where 
the se cond tool breaks with bolts remaining to be released , 
abandon ALSEP mission . 

3 .  Insert UHT and apply downward pressure on center spline . 
Use hammer if necessary. Turn CCW to release . 

4 .  I f  spline is depressed and bolt will not ro tate , apply 
CW ro tation and turn back CCW. 

5 .  Advance to the next series of boyd bolts and return . 

FF . RF ANTENNA CABLE REEL LANYARD BREAKS 

1 .  Use handle o f  UHT to engage (hook) restraint and bend/ · 
break restraint off the sunshield . 

2 .  Dep loy cable using UHT . 

GG. SUNSHIELD FAILS TO RAISE AFTER ALL BOYD BOLTS ARE RELEASED 

1 .  Engage UHT in temporary stowage socket and raise sunshield 
manually with UHT as lever arm. 

2 .  Check to see i f  curtain covers are j ammed . 

HH . ANTENNA MAST BINDS ON SUBPALLET TAPER FITTING LIFTING SUBPALLET 

1 .  Stand on subpallet and rotate mast while app lying additional 
lifting force on lower half . 

II . ANTENNA MAST MOUNT ON C/S COVERED WITH LUNAR DEBRIS 

1 .  Clear area with lunar boo t .  
2 .  Raise subpackage with sunshield to clear mount and lower 

surface 
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JJ . AIMING MECHANISM FALLS OUT OF HOUSING ON LUNAR SURFACE 

1 .  Retrieve mechanism with UHT handle and shake debris off , 
clean taper fitting with glove . 

KK .  CREWMAN DOES NOT FULLY SEAT ANTENNA INTO MECHANISM 

1 .  Apply additional downward forc e .  
2 .  Ensure cable outlet is properly oriented . 

LL . GROUND SCREEN WILL NOT DISENGAGE FROM UHT W/TRIGGER DURING 
SCREEN DEPLOYMENT 

1 .  Manually remove screen from UHT . 
2 .  Deploy screen manually and drop on the lunar surface as 

flat as possible • .  

3 .  If UHT will not disengage , leave it on the screen and 
continue deployment using second UHT . 

MM. SIDE FALLS OVER WHILE EMPLACING EXPERIMENT 

1 .  Attempt to pick up experiment by cable after retrieving 
cable with UHT . 

2 .  Grasp experiment at reel housing and reinsert UHT . 
3 .  Clean experiment with thermal glove or through impact .  

NN . CCIG CANNOT BE ORIENTED AWAY FROM LM OR C/S 

1 .  Orient north or south with as clear a view as possible . 
(Orifice perpendicular to E-W) 

00 . SIDE LEG BREAKS 

1.  
2 .  

Prop up experiment with rock or o ther lunar debris . 
While lowering experiment , fold under remaining legs and 
leave on surface . 

3 .  Break off remaining legs and emplace experiment directly 
on the surface. 

PP . DUST COVER RELEASES WHEN PULL PIN IS REMOVED , OR WHILE REMOVING 
CCIG 

1 .  Attempt to relatch cover . 
2 .  Deploy with cover open. 
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QQ . SHORTING SWITCH DEPRESSES AND GAGE SHOWS NO DROP IN AMPERAGE 

1 .  Apply additional pressure. 
2 .  Using UHT as a cane for stability and with the aid of 

second crewman, attempt to kneel down on one knee by the 
connector and pry cable connector/shorting switch free 
of C / S .  

3 .  Remove shorting switch ,  discard , and connect cable connector 
directly to C/S fitting , using the same technique as in 112 
and 113  above . 

NOTE 

Failure to interconnect the cable to C/S and have an 
indication of power to the C/S would not affect the 
crewmen ' s  task at this point . The next action would be 
by MSFN and report of downlink verification to the cr�w . 

RR .  DOWNLINK VERIFICATION TO MSFN (NEGATIVE) 

1 .  Continue pho tos o f  SIDE and ALSEP array deployed on 
surface (+10 min) 

2 .  Request downlink " turn-on" verification from MSFN . 
3 .  Turn astronaut switch number 2 and number 3 .  
4 .  Request downlink "turn-on" verification from MSFN . 
5 .  Check alignment o f  antenna, bubble level.  
6.  Check RF cable connection for mechanical damage (visually) . 

5 . 3 . 9  APOLLO LUNAR SURFACE CLOSE-UP CAMERA 

A.  Cycle light does not come on after depressing trigger on first 
exposure. 

B .  

Determine if red scale marks on camera top skirt are visible , 
indicating skirt is fully deployed .  If marks are not visible 
depress camera skirt and release , noting if both latches are re
leased . (NOTE : Occasionally the last skirt retaining latch released 
will catch in a secondary mode and not permit the skirt to fully extend 
and enable the camera . )  

Cycle light does not come on after depressing trigger first time 
and red scale marks on camera skirt are visible . 

Depress the black safety switch located to the left of the handle 
extension pole base and push camera down until skirt is fully 
retracted and then release . Repeat two times . Repeat exposure 
noting if flash discharges and cycle light comes on . If flash 
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discharges and cycle light does not come on , cycle light has failed 
but camera is still operative . Continue photography allowing 10 
seconds between exposures . If flash does not discharge discard 
camera . 

C .  Cycle light remains on for more than 10 seconds . 

If cycle light goes off within 25 seconds continue photography . 
If cycle light does not go off after 25 seconds , remove cassette , 
if more than three pictures have been taken , and dis card camera . 

D .  Film at tached to supply roll when take-up cassette is removed from 
camera . 

Rotate film cutter until it detents . 
pulling it back against cutter blade. 
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5 . 4  Nominal Lunar Surface EVA Metabolic Prof iles 

5 . 4 . 1  Introduction 

The following metabolic prof iles were derived under the direction 
of G .  F .  Humbert , M . D . , Chief of Environmental Medicine , and give 
the current estimates of the work loads to be experienced by the 
Commander and Lunar Module P ilot during both Apollo 12 Lunar Surface 
EVA ' S .  The estimates are based on Gemini EVA ' s  crew training exercises 
and Apollo 11 EVA . 

The profiles represent es timates of the work load and as such are 
subj ect to revision as further data becomes available . The data is 
given for crew member for both EVA 1 and EVA 2 .  

5 . 4 . 2  EVA 1 

The CDR ' s  BTU output for the three hour and thirty minute timeline 
is estimated to be 4081 BTU wi th a mean rate of 1166 BTU/Hour . The 
estimate for the LMP is 3996 BTU with a mean rate of 1142 BTU/Hour 
for the same time period • 
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APOLLO 12 EVA I CDR METABOLIC PREDICTIONS 

PREDICTED CUMMULATIVE 
ACTIVITY MINUTES RATE (Btu/Hr . ) TOTAL Btu 

Pre-EVA Operations 10 800 133 133 
Egress 7 1200 140 273 
Environmental Familiarization 6 1000 100 373 
esc 3 800 40 413 
ETB Packing 7 1200 140 553 
ETB Transfer 7 1400 163 716" 
Photo 10 1000 167 883 
S-Band Deployment 20 1300 433 1316 
Photo 8 1000 133 1449 
.ALSEP Off Load 10 1200 200 1649 
RTG Fueling 5 1000 83 17.32 
ALSEP Traverse Preparation 6 1200 120 1852 
.ALSEP Traverse 10 1200 200 2052 
.ALSEP Site Survey 5 1200 1.00 2152 
"ALSEP System Interconnect 10 1200 200 2352 
SWE Deploy 4 1200 80 2432 

. LSM Off Load 4 i 1200 so 2512 • 

Sunshield Deploy 8 1200 160 2672 
� 

Antenna Installation 11 1200 220 2892 
.ALSEP Activation 5 1200 100 2992 
Return Traverse 6 1200 120 3112 
Selected Sample Collection 20 1100 367 3479 
ETB Pack and Transfer � 1300 195 3674 
Selected Sample Transfer 8 1400 187 3861 
EVA Termination 11 1200 220 4081 

210 minutes 
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APOLLO 12 EVA I LMP METABOLIC PREDICTIONS 

PREDICTED CUMMULATIVE 
ACTIVITY MINUTES RATE (Btu/Hr . ) TOTAL Btu 

Pre -EVA Operations .39 1100 715 715 
LMP Egress 6 · 1200 120 835 
LMP Envirpnmental Famil . 8 1000 . 1.33 968 
TV Deployment . .  10 . 1000 183 1151 
SWC Deploy 5 1200 100 1251 
LM Inspection ' 10 1000 167 1418 
ALSEP Off Load 10 1200 200 1618 
RTG Fueling 6 1200 120 1738 
ALSEP Traverse Preparation 5 1200 100 1838 
ALSEP Traverse 10 1200 200 2038 
ALSEP Site Survey 5 1200 100 2138 
ALSEP Sy��em Interconnect 10 1200 200 2338 
PSE Deploy 8 1200 160 2498 
LSM Deploy 10 1200 200 2698 
SIDE Deploy 10 1200 200 2898 
ALSEP Site Photo 4 900 60 2958 
Return Traverse 6 1200 120 3078 
TV Reposition 3 1000 50 3128 

� 

Selected Sample C ollection 6 1400 140 \ 3268 

Core Tub e Sample 9 1100 165 . 3433 
EVA Termination 8 1200 160 3593 
Post -EVA Operat ions · 22 1100 403 3996 

210 minutes 

Mean = 1142 
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5 . 4 . 3  EVA 2 

The metabolic output of the CDR is predicted to be 4235 BTU with a 
mean rate of 1 210 BTU/Hour for the three hour and thirty minute EVA . 

The LMP is expected to produce 3970 BTU with a mean rate of 1134 BTU/ 
Hour for the same time period . 
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APOLLO 1 2  EVA I I  �DR METABOLI C  P RED ICTIONS 

ACT I VITY 

Pre-EVA Operati ons 

Egress 

Prepare for Traverse 

Geol ogi cal Traverse 

· Sur.veyor Si te · Acti v i ti es 

Compl ete Geol ogical 
Traverse 

Prepare & Transfer 
Equi pment 

Ingress 

T IME (Mins . )  

10  

5 

1 5  

90 

25 

l7 

38 

1 0  

2 1 0  

PREDI CTED 
RATE ( Btu/Hr. ) TOTAL 

800 1 33 

1 300 108 

1 000 250 

1 200 1 800 

- - 1 200 500 

1 200 340 

1 400 887 

1 300 2 1 7  

4235 

....... _ 

Mean = 1 2 10  
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APOLLO .12 EVA I I  LMP METABOL I C  
· PREDI CTIONS 

PREDI CTED TOTAL CUMULATIVE 
ACTIVITY TIME (Mi nutes ) RATE ( Btu/Hr . ) ( Btu) ( Btu) 

Pre -EVA Operations 1 8  BOO 240 240 

Egress 3 1 300 65 305 

Prepare for Traverse 9 1000 1 50 455 

Geol ogi cal Traverse 90 1 200 1 800 2255 

Surveyor Site Acti v iti es 25 1200 500 2755 

Compl ete Geol ogi cal 
Traverse 1 7  1200 340 3095 

Equi pment Stowage and 
Photography 1 1  1 000 1 83 3278 

Ingress 4 1300 87 3365 

Ass i st CDR 33 1 1 00 605 3970 
'·· 

210 3970 

Mean = 1 1 34 Btu/Hr . 
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