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SECTION 1.0 

INTRODUCTION 



1.0 INTRODUCTION 

The Apollo 14 Lunar Surface Procedures is used to document the plannin g 
for lunar surface EVA operations on Mission H-3, to describe the crew 
equipment interfaces, and to document the manner in which lunar surface 
mission requirements are planned to be implemented. 

The nominal plan is for a set of two two-man EVA periods during the 
planned 33.5 hour stay time of the 1M vehicle on the lunar surface. Each 
EVA is planned for four and one-fourth hours activity beginning with 
depressurization of the 1M and ending with repressurization. Several 
alternative orders of operations will be included in this document, to 
cover off-nominal cases, such as higher-than-anticipated workloads and 
thus shorter PLSS time to consumables redline, difficulties in placement 
or deployment of experiments resulting in time lost, and malfunction of 
an EMU before EVA which occasions a single-man EVA contingency. 

EMU operations and procedures (including contingency) are not covered in 
this document. 

Detailed photographic and TV camera operations are covered in Reference 
(6), but are integrated herein in a summary manner. 

This document includes both timeline and detailed timeline procedures 
data. Timelines are essentially task flow analyses along a time base, 
showing the points of interaction between the two crewmen. The detailed 
procedures simply list, in sequence of performance, the steps required to 
carry out each of the tasks identified in the timeline. It is in the de
tailed procedures that the crew/equipment interfaces are revealed. Both 
timelines and detailed procedures present the CDR's and the LMP's tasks 
side-by-side so that no confusion will exist as to which crewman is doing 
what, or how the two cooperate in the operations on the lunar surface. 

The procedures herein are responsive to the Mission Requirements for 
SA509/CSM-110/LM-8 H-3 Type Mission (Reference 2 )  currently in effect 
as of the date of this document. 
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SECTION 2 . 0 

MISSION PLAN 



2.0 M ISS ION DESCRIPTION 

The following information is from the "Mission Requirements, 
SA-509/CSM-110/LM-8, H-3 Type Mission, Lunar Landing, " dated June 9, 
1970, and its approved revisions. 

2.1 Mission Objectives 

The primary mission objectives have been assigned to this mission 
by the Office of Manned Space Flight (OMSF) in the Apollo Flight Mission 
Assignments Directive. The objectives are: 

1) Perform selenological inspection, survey and sampling of 
materials in a preselected region of the Fra Mauro formation. 

2) Deploy and activate ALS E P  (Apollo Lunar Surface Experiment 
Packages) 

3) Develop man's capability to work in the lunar environment. 
4) Obtain photographs of candidate exploration sites. 

The following lunar surface experiments have been assigned to 
this mission by OMSF: 

1 )  S-059 Lunar Field Geology 
2) S-031 Passive Seismic Experiment 
3) S-033 Active Seismic Experiment 
4) S-036 Suprathermal Ion Detector Experiment 
5) S-038 Charged Particle Lunar Environment Experiment 
6) S-058 Cold Cathode Ion Gauge Experiment 
7) M-515 Lunar Dust Detector Experiment 
8) S-078 Laser Ranging Retro-Reflector 
9) S-080 Solar Wind Composition 

10) S-198 Portable Magnetometer 
11) S-200 Soil Mechanics 

Experiments 2 through 7 are part of the ALSE P  IV package. De
tailed objectives have been derived from the OMSF-assigned primary ob
jectives, placed in order of priority, and detailed to the extend neces
sary for mission planning. All of the detailed objectives are in support 
of the primary mission objectives with the exception of secondary objec
tives Modular Equipment Transporter Evaluation. 

A secondary objective is a scientific, engineering or operational 
objective which would provide significant data or experience, but which 
is not necessary to the accomplishment of a primary objective. 
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Experiments are detailed and assigned priority only in the 
event that they require crew action or otherwise impact the mission 
timeline, 

2,2 Lunar Surface Priorities 

The detailed lunar surface objectives and experiments are 
listed below in their order of priority, These priorities should 
be used for realtime mission planning, 

Mission Lunar Surface 
Priority Priority 

1 1 

2 2 

3 3 

4 4 

7 5 

8 6 

9 7 

11 8 

17 9 

18 10 

19 11 

Detailed Objectives and Experiments 
i • 

Contingency Sample Collection 

Apollo Lunar Surface Experiment Pack
ages (ALSEP) 

Selected Sample Collection 

Lunar Field Geology 

Laser Ranging Retro-Reflector 

Soil Mechanics 

Portable Magnetometer 

Modular Equipment Transporter 
Evaluation 

Solar Wind Composition 

Thermal Coating Degradation 

EVA Communication System Per
formance 
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2.3 EVA Requirements 

The stay time on the lunar surface is open ended and the planned 
maximum will not exceed 50 hours. After checkout of the LM to assess 
its launch capability the LM will be depressurized to allow egress to 
the surface. The nominal plan will provide for two periods of approxi
mately 4-1/ 4 hours each for simultaneous EVA by both astronauts. The 
radius of operations is constrained to be within the limits imposed by 
the capability of the Buddy SLSS/oxygen purge system. The planned lunar 
surface activities will include the following major items: 

1) Contingency sample collection 
2) Placing erectable S-band antenna in operation in the first 

EVA period (as early as feasible in the case in which 210-
foot antenna is not available) 

3) LM inspection 
4) ALSE P deployment 
5) Laser Ranging Retro-Reflector experiment (S-078) 
6) Selected sample collection 
7) Lunar field geology (S-059) 
8) Lunar soil mechanics 
9) Portable Magnetometer experiment (S-198) 

10) Modular equipment transport evaluation 
11) Solar Wind Composition experiment (S-080) 

Television Transmission will be provided as early as practicable 
during the EVA period, and photography will be employed throughout the 
EVA to document the activities and observations. 

2. 4 Site Description 

The Fra Mauro landing site lies in an elongated valley bordered by 
ridges trending north to south. These ridges are the Fra Mauro formation 
and are thought to be ejecta from the Imbrium Basin, some 500 kilometers 
to the north. Although the area around the landing site is likely mant
led by post- Imbrium event volcanic action, several large craters are 
thought to have penetrated this mantle and to have excavated Fra Mauro 
material, for example, Cone and Sun rise craters. (See fig 3.6-2.) The 
scientific objectives of this site are to sample both material from Fra 
Mauro and material from the overlying mantle. The expectation is that 
the Fra Mauro material will be older than the samples returned by 
Apollo 11 and 12. A petrofabric analysis should confirm or deny the 
theory that Fra Mauro is Inbrium ejecta. Analysis of the mantle ma
terial may yield a clearer picture of the moon's period of active vol
canism. These ages may be comparable to the ages of the Apollo 11 and 
12 mare ages. 
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2 .5 Lunar Surface Activity for 3 3 . 5  H our S tay 

The nominal p lan is for the Command er and the Lunar Hod ule P ilot  to  
remain on the lunar surface for approximately 33 . 5  hours. A s ummary 
t imeline for the lunar surface s t ay is presented in F i g .  2 . 5- 1 .  Im
med iately after land ing on the lunar surfac e ,  the crew will perform 
pos t land ing LN systems integr i ty checks to es tab lish lunar s tay 
capab i lity.  Upon estab l i sh ing s tay capab i l i t y ,  the crew will verb
ally describe the land ing s i t e  and, with NSFN assistance ,  determine 
their exact land ing s i t e  locat ion . Thi s  period of t ime will  also b e  
used to make any real- time changes to EVA 1 ,  should any land ing s ite 
errors , local surface anomalies , or o ther off nominal cond i tions im
pact p lanned EVA 1 procedures . A short eat period precedes  EVA pre
parations which includes LH sys tems and cab in equipment configurat ion 
for EVA cond itions . P LS S /OP S donning and checkout consume the las t 
hour prior to EVA 1 ,  which commences with d epressurization o f  the LH 
cabin approxima tely 4 hours af ter lunar touchdown. A detai led d is
cussion o f  EVA 1 is contained in section 3 . 1 . 1 .  

Upon completion o f  EVA 1, the crew will  configure the LH sys tems for 
pressurized operat ion , d o f f  their helmets , gloves and PLSS /OPS' and 
settle  dmvn to make the U1 home for approximately the next 14 hours . 
An hour eat period is followed by recharging the PLSS  consumab les 
(batteries , LiOH cani s ter , 02 and H 20 ) , preparing them for use 

during EVA 2 .  The crew d ebriefing o f  their  EVA 1 experiences f o llows . 
During this t ime , the crew '' i l l  further d is cuss EVA 1 find ings with 
H ous ton , as well  as surface cond i ti ons that aff ect  EVA 2 p lanning . 
H ous ton '" i l l  utilize this data to f inalize EVA 2 p lanning and d iscus s 
an;r changes with the crew af ter their 9 . 5  hour res t / s leep period . The 
crew wil l  eat f o llowing th e r es t  period and then fina liz e their EVA 2 
p lans with H ous ton . The EVA preparation ac tivity prior to EVA 2 is 
very s imilar to EVA 1, includ ing collecting i t ems for jettison . EVA 2 
commences with cab in d epres surization at  approxim ately 24 hours after 
lunar touchd own . A d etailed d iscus s i on o f  EVA 2 is  contained in 
se ction 3.1. 2 .  

Upon completion o f  EVA 2 ,  the crew wi l l  connect up  to  the LH ECS , 
d o f f  their PLSS /OPS' and prepare to j e ttison their now excess  gear . 
Tab le 2 .5-1 lists  the gear left  on the lunar surface . After their 
equipment j e t tison and cabin repressurization,  the crew w i l l  s tow 
and secure all  loose eq uipment preparatory to  lunar l i f t of f .  An 
hour EVA 2 d ebrie f ing and eat period will preced e  the prelaunch LH 
sv s tems checkout .  This sy s t ems check out  will conclud e  w i th guidance 
sys tem configuration for liftoff . The cre,·nn en will  don their helme ts 
and gloves at T-30 minutes in the countd own and perform f ina l LM system 
checks . Lunar l i f t o f f  will  occur no more than 35 hours af ter touch
d own , conclud ing the lunar surface activity for the fourth manned lunar 
land ing m iss ion,  and third lunar land ing . 

6 



TA BLE 2.5- 1: LOOSE EQU I PM ENT L EFT ON LUNAR SURFA C E  

1. Jettisoned During EVA 1: ( In a Jettison Bag) 
B/SLSS Bag 
Surface Sequence Camera Bag 
2-0PS Pallets 
3-Armrests 

2. Discarded On Lunar Surface During EVA 1 
Misc. Pip Pins and Fastenings 
Thermal Covers and Top Cap S-Band Antenna 
Thermal Blanket On M E T  
TV Camera Bracket 
ALS EP R TG Dome Removal Tool and Fuel Transfer Tool 
PS E Girdle 
ALS E P  Subpallet 
LR3 Dust Cover 
Penetrometer (Geophone Cable Anchor) 
35 Bag Dispenser Hold Down 
Thu mper (AS E Subsystem) 
SRC Packing & Skirt 

3. Operational Equipment Deployed and Left On 
EVA 1 
Flag 
TV Camera (color and B&W) 
S- Band Erectable Antenna 
ALS EP: PSE, S ID E/ C C IG, CPL E E,AS E 
LRJ 

4. Jettisoned During EVA 2 
In Disposal Container: 
2-PLSS Batteries 
2-PLSS LiOH Cartridges 
2-Hammocks 
2-Feedwater Collection Bags 
1-Scale 

In Jettison Bag 
1-LM E CS LiOH Cartridge and Bracket 
Food Waste Bags 
Urine Bags 
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TA BLE 2 . 5-1: LOOSE EQUIPMENT LEFT ON LUNAR SURFACE ( CONT) 

5 .  Discarded On Lunar Surface, EVA 2 
Hand Tool Carrier 
Modular Equipment Transporter 
Lunar Portable Magnetometer (LPM) 
L PM Pallet 
SW C Pole 
6- Core Tube Bits 

16mm Data Camera, with Battery, Handle 
Close-up Stereo Camera 
70mm Data Camera, cvith Bracket, Handle, Trigger 
Lunar Hand Tools 
Lunar Equipment Conveyor (LE C) 

6. Jettisoned After EVA 2 
In Disposal Container: 
2 pr. Lunar Boots 
2 R CU Is 
Scale 
Armrest 
2 yo-yo's 
PLSS Condensate Container 
2 PLSS's 

7. After Launch 
1 LM Descent Stage 
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3 . 0  NOMINAL LUNAR SURFACE EVA 

3 . 1 EVA General Descrip tion 

The nominal p lan is for the two LM crewmen to spend nine hours or 
more out on the lunar surface in their EMU, or 18 man hours of  EVA t ime . 
This is d ivided into two periods of four and one-f ourth hours eac h ,  se
parated by a housekeep ing , s leep , and nourishment period of  about fourteen 
hours . The nominal land ing configuration for the LM is with the ladder on 
the +Z landing gear d own sun, or facing generally west . 

Figure 3 . 1- 1  is the nominal EVA 1 summary t imel ine . It  assumes 
tha t the Golds tone or Parks (Aus tralia) 2 10-ft  d is h  antennas are not 
available for air-ground communications throughout all of EVA 1 .  This 
s ituation requires that the erectabl e  S-Band antenna be deployed and 
act ivated as ear ly as feasible in EVA 1 s o  as to prov ide  optimum tele
vis ion, voice, and data transmission . 

Figure 3 . 2-6 is the nominal EVA 2 summary t imeline . EVA 1 is 
briefly described in paragraph 3 . 1 . 1, EVA 2 in paragraph 3 . 1 .2 .  

3 . 1 . 1  EVA 1 

The f irs t lunar excurs ion on Apollo 14  begins with the crew's de
pressur i z ing the LM ascent s tage cab i n .  The commander (CDR) egresses 
f i rs t .  He faces the rear of the cabin, drops to h is knees , backs out 
the forward hatch (opened and held out of the way by the LM Pilot (LMP) ) ,  
and assumes a nearly prone pos i ti on outside the cab in on the LM p lat
form.  The CDR then receives f rom the LMP a bag of expendable items and 
toss es i t  toward the -Y s trut . The CDR is handed the lunar equipment 
conveyor (LEC) by the LMP . The CDR drops the end of this long web belt  
on the lunar surface . He next removes a cover bag from the MESA release 
loop and trips MESA release , whi ch permits this s towage unit to ratchet 
to an angle of  120° to the ver t i cal s ide of LM des cent stage quad IV . 
The CDR then des cends the ladder to the lunar surface and spends a few 
minutes becoming accus tomed to the lunar environment and its dynamics, 
no ting the characteris t i cs of the s oil, appearance of the LM, and com
ment ing on h is initial impress ions of the land ing s ite, especially that 
part not vis ib le from the vantage point of the as cent s tage inter ior . 
The TV camera in the MESA covers s ome of  this sequence . 

cab in 
CDR . 
that 

Next , the LMP egresses the ascent s tage . He carefully closes the 
hatch on the LEC and des cends to the surface , with aid from the 
The LMP then goes through a s imilar acclimat i zat ion p rocedure to 

performed by the CDR . 

The CDR proceeds to the ME SA and raises i t  suff i c iently to off
load the Modular Equipment Transporter (MET ) , the rickshaw-like cart 
which will be used for the f i rst time on Apollo 14 . The CDR removes some 
thermal protective material, and pulls two lanyards to release the MET 
from underneath the MESA . (See f i g .  3 . 1-2 . )  He s tows the MET , which 
is s t i ll folded into a compact package , on one of  the sunlit  footpads 
of the LM . 

The CDR next lowers the MESA to i ts working height, and removes 
the MESA thermal b lanke t .  The LMP unfolds and locks into place the MESA 
SRC ( S ample Return Container) tab le .  (See f ig .  3 . 1-3 . )  He hangs the 
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Equipment Transfer Bag (ETB) f rom the SRC table (the ETB is s towed unde r 
the SRC tab le at launch) .  This bag has two extra we igh bags and a 100- f t  
s afe ty tether s towed in i t .  These i tems are interim s t owed on the MESA 
f or later use . The i r  p lace is taken by two Lithium Hydroxide (LiOH) 
canisters , which are PLSS expendab les for  use of EVA 2 .  

The CDR has been uns towing and erecting the TV tripod from its  
s t owage place on the MESA during this  period . He then remove s the color 
TV camera from its box- like bracke t  on the top surface of the MESA, over 
the s t owed s ample return containers, (See f i g . 3 . 1-3 . )  The LMP assists  
him by deploying the 100 f t  TV  cable f rom the MESA whi le the CDR walks 
out to a point 60 f t  from the LM o f f  the +Y s trut ( See fig, 3 . 1-4 ) , wi th 
the TV camera,  re se t for  off-MESA use , mounted on the tripod . 

The LMP next task is to colle c t  the contingency sample . The collector 
is a s imple bag on a long collaps ib le handle which he stowed in his utility 
pocke t  before egre s s, By scoop ing the surface material with the collector 
a sample is colle cte d ,  and the bag detached and s towed on the ladder and 
late r in the ETB . This sample i s  insurance that , should a contingency arise 
forcing crew ingre s s  and launch , at le as t some s amp le re turn will re sult from 
the landing . 

Meanwhile the CDR has uns towed and begun the dep loyment of the 
S-Band erectable antenna .* The antenna i s  positioned as shown in figure 
3 . 1- 4 .  The CDR calls upon the LMP to s te ady the antenna when he reache s  
the f irst  alignment procedure . The antenna i s  c onne cted to the LM e lec
tronics via a 30- f t  cab le s towed in the MESA.  

During this period the LMP dep loys the Solar Wind Composition ex
periment , which consi s ts of a f o i l  shade mounted on a te le scoping alu
minum pole . The pole is s tuck in the ground s ome 60 ft or more from the 
LM and in full sun ligh t  (of f the -Y s trut ) . He also remove s the Lase r 
Ranging Re tro-re f lector (LR3) from its  s towage p lace on the LM and place s 
it near the +Z f ootpad in readine s s  for  the ALSEP traverse . 

As soon as the S-Band antenna is ere c te d  and aligned , the LMP re
enters the ascent s tage ,*  moves the antenna switch on the communication 
panel to " lunar s tay" and monitors the Signal Strength display . If ne ce s
sary , the CDR may be reque s ted to experiment a l i tt le with the antenna 
alignment to improve aiming . The LMP also disab le s  the s teerable antenna 
on the LM ascent s tage by sele c t ing "of f" on the track mode switch . 

The CDR closes the ETB f lap , moves to the ladder area and re trieves 
the LEC . The LEC has two space d  hooks on i t  which he attache s  to the ETB, 
Carrying the ETB ,  the CDR move s to a pos ition about 20 f t  from the LM 
prope r and pays out LEC webbing as the LMP ins ide the ascent s tage tugs 
the ETB up into the cab i n .  The LEC be lt  passe s  over a small pulley hooked 
to an overhead handhold in the ascent s tage interior . 

*This procedure may not be required i f  210-ft dish availab le, on both EVA . 
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The LMP offloads the LiOH Canisters and contingency sample, and 
loads the E T B  with the 16mm surface data acquisition (DAC) camera, both 
the 70mm electric data camreas; two extra 1 6mm magazines, a traverse map, 
and the thermal Degradation Sample (to be used on EVA 2 )  and the B & W TV. 

He keeps tension on the L EC while the CDR hauls the E T B  back down 
to the lunar surface. He re-hangs the E T B  on the SRC table, this time 
to the side, and takes out one of the two cameras, The CDR uses the camera 
to photograph the egress of the LMP, and for his preliminary photography. 

The LMP exits the cabin in the same manner as before, swings the 
hatch to, and rejoins his crewmate on the lunar surface. The CDR and the 
LMP then proceed to deploy the national flag from its stowage place on 
the side of the M ESA. It is placed in the lunar soil 20 ft away and 
down sun. The data acquisition camera is placed on the SRC table and 
turned on to film this sequence. 

The CDR then takes a walk around the LM, inspecting it, reporting 
on local terrain and landing effects. He photographs significant parts 
of the LM, including engine bell clearance, D PS cratering, pad dig-in 
and other such subjects. He also takes the three photographic panoramas. 
The positions for all these panoramas are shown in figure 3 . 1-4 . 

The LMP uses this time to take a TV panorama. He describes the 
scene and explains details during the panorama. The planned location 
for the TV panorama is also shown in figure 3 . 1-4 . 

The next procedure for both men is ME T  deployment. This sequence 
is shown in figure 3 . 1-5 . The ME T  is loaded with camera supplies after 
it is unfoleded. It is then pulled around to the Scientific Equipment 
(S EQ) bay vicinity, on Qud II of the descent stage. The CDR repositions 

the TV camera around the side of the LM to view events at the S EQ bay, 
while the LMP pulls the M E T. 
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As soon as the LMP reaches the SEQ bay, he manipulates the lanyards 
to open the doors. The CDR steps up to unload the first Apollo Lunar 
Surface Experiment Packages (ALS EP )  package, deploying a boom with a ratchet 
lowering device to facilitate the unloading. The LMP similarly unloads the 
second ALSEP package, and the CDR pushes the booms back into the bay. The 
LMP removes and expands the hand tool carrier from package 2, places it on the 
MET, and deposits the dome and duel capsule handling tools from package 2 on 
the MET. 

The CDR assembles what will become the ALSEP antenna mast but now acts 
as a carrying bar, and attaches it to a socket on the underside of package 
1. 

The CDR then tilts the package to be ready for fuel capsule emplace
ment in the Radioisotope Thermoelectric Generator (RT G ). 

The LMP pulls a lanyard to tilt the R T G  fuel capsule cask mounted on 
the side of the S EQ bay, removes the top with a special Dome Removal Tool, 
and, using a second tool, the Fuel Transfer Tool, withdraws the hot 
radioactive (plutonium 238) capsule, and places it in the R T G. Withdrawing 
the fuel transfer tool locks the capsule in place. Finally, he moves package 
2 over to package 1 and assembles the bar-bell like ALSEP carrying config
uration by attach package 2 to the free end of the carry bar. 

The CDR, during this period, closes the S EQ bay doors and repositions 
the TV camera once again, this time to view the ALSEP deployment site. 

Both men return to the MESA; the LMP pulls the ME T and the CDR places 
the B & W TV camera on the +Y footpad. At the M ESA, the crew completes the 
load up of tools and equipment onto the M E T  preparatory to their traverse, 
including the close up stereo camera. 

The crew then moves out to the ALS EP deployment site, the LMP carrying 
the ALS EP packages, the CDR the LR3 and pulling the MET behind him. 

Upon reaching the proposed ALSEP deployment site, the crewmen survey 
it for adequacy while they rest from the traverse. If local features are 
unsuitable for ALSEP placement, then the crew will seek another location, 
perhaps further away from the LM but still in the line of sight of the TV 
camera. If this is not possible, and time/expendables permit, one of the 
crewmen can return to the LM and repoint the camera at the final deployment 
site. 

The 16mm lunar surface data acquisition camera, mounted on a short staff 
on the hand tool carrier, is enabled at 6 frames per second to record ALSEP 
deployment. 

After placing the ALSEP packages in their approximate final orientation, 
the LMP connects the R T G  to the central station. He releases a dummy load 
across the plug, after accomplishing system interconnect, by 
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pre s sing a button . Then the subpalle t  that contains the Passive Seismic 
Expe riment Stool and the Suprathermal Ion De tector Experiment (SIDE) and 
Cold Cathode Ion Gauge Experiment (CCIG) is  removed and p laced to one 
s ide, The RTG package i s  p os i tioned flat on the lunar surface but the 
central s tation package remains handle-up with the carry bar s till at
tache d .  

The RTG cable ree l ,  as are all of  the o ther components of the ALSEP 
sys tem, is re leased by manipulating a Universal Hand Tool (UHT) . This is 
a special long-handled allen wrench which doubles as a handling tool by 
engaging special s ocke t s  on the ALSEP components with a trigge r-re le ase 
ball device on a shank extending out from the hex wrench . The UHT engages 
"boyd bolt" quick-release fasteners , which come free with a 70° counter
clockwise UHT motion combined with simultaneous depre s s ion of the tool which 
pushes down a re le ase plunger ins ide the b oyd bol t .  

Phys ical appearance and functions of the f o llowing ALSEP experi
ments are given in figure 3 . 4- 1 .  

The CDR ,  using a UHT , re le ase s the Sup rathermal Ion De tector Ex
pe riment ( SIDE) from the subpalle t ,  dep loy s i ts legs , and temporarily 
places the experiment on the surface while he connects  its  cable to the 
central s tation. The carry bar is  de tached from package 1 and s towed 
on the subpallet . The LMP then tilts package 1 to f lat on the surface , 
levels , and aligns i t .  The CDR next  removes the 3-legged Pass ive Seismic 
Experiment (PSE) s tool , takes it 10 f t  away from the Central s tation 
package , packs the surface material down and gouges a small thermal re
lie f  hole over which he p laces the s tool . He then re le ases the PSE from 
the central s tation, p lace s this uni t  on the s tool , but doe s not deploy 
the the rmal shield at this t ime . 

The LMP of f loads the Thumper/Ge ophone package , first  verifying 
that switch No . 5 on the central s tation is full clockwise (this is  
the Act ive Seismic Exper iment (ASE) safe /enable switch) or  in  " safe" 
position. 

The thumper / ge ophone faintly resemble s a mine detector . I t  has 
two reels , one at the top which s tows the connector cable to the central 
s tation,  one at the bottom which contains a se t of three geophones with 
sufficient cable to deploy the se along a s traight line at dis tances of 
10 , 160 ,  and 310 f t  from the central s tation . The geophones are anchored 
in the surface by short spikes as they are unree led from the thumpe r / geophone 
assembly. The thumper / geophone is  interim p laced on the MET . 

The LMP next dep loys the Mortar Package part of the Act ive Seismic 
Experiment . This is a bag containing four rocke t grenade s which will be 
remotely f ired by earth command long after the crew leaves the moon . The 
Mortar package is on a tripod-type base , much like a mili tary mortar . It  
is pointed northwe s t  of  the ALSEP s ite .  
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The LMP removes the Charged Particle Lunar Environment Experiment 
(CPLEE) from the central s tat ion jus t  prior to the CDR releas ing all of 
the boyd bolts that restrain the central s tation sun shield, The CPLEE is 
dep loyed 10 ft from the Central S tation. This uni t is p laced along an E-W 
line, aligned by means of  the UHT shadow on alignment marks on top of the 
experiment, and bubble leveled . 

The CDR raises the central s tation sunshield into its fully dep loyed 
configuration, and then places the carry bar into a special shoe on the side 
of the central s tat ion to serve as a mas t for the ALSEP antenna, He gets the 
antenna aiming mechanism or "gimbal" from the subpallet, takes off  i ts cover 
and places it on the mas t .  The antenna and cable are s towed on the top of 
the sunshield of the central s tation . The helical antenna is p laced on the 
gimbal, aligned, leveled, and s e t  in azimuth/elevat ion as prede termined by 
the landing site . Then the CDR releases the ALSEP hold-o f f  circuit  by turning 
as tronaut Switch No . 1 CW and switch No . 5 (Safe /Enable)  to the enable posit ion 
CCW which places the ASE in s tandby . 

The LMP has meanwhile deployed the SID E .  This atmosphere sensor 
goes 55 feet NE of the central s tation . It  consists of  two dis tinct 
uni ts, the SIDE proper, which is placed on a special ground screen, and 
a C o ld Cathode Ion Gauge (CCIG)  which is connected to the SIDE with a 
short cable . These two uni ts are aligned, and the SIDE is bubble leveled . 

The CDR next ALSEP deployment task is to  complete PSE setup by 
deploying the sombrero-like thermal s hield . The shield 's  unfolding re
veals the bubble level and sun compass which the CDR uses as reference 
for leveling and alignment . The PSE alignment is repor t ed to Hous ton (MC C ) . 

\.Jhile the PSE thermal shield is being deployed and the experiment 
is being aligned and leveled, the LMP has been occupied in placing the 
geophones for the ASE . To do this, he assemb les the cable anchor to  
the extens ion handle . He  driv es this unit (essentially a s take) into 
the ground through a special retaining loop fastened to the geophone -
central s tation cable . This anchoring prevents the LMP inadv ertent ly 
dragging the central s tation with him while deploying the geophones . 
While the LMP walks along unreeling the geophones (and the re turn wire 
to the central s tation), the CDR commences to deploy the LR3 100 ft  
Wes t of ALSEP and align it to  present va lues for op t imum back reflec
t ion to eart h .  He photographs the ALSEP experiments and the LR3, then 
proceeds NE 30 0 or more f t  to collect the C omprehensive Sample . This 
s ample consists of demarking a small area up to perhaps 10 f t  square, 
photographing it, and then collecting as many rocks as poss ib le that are 
on or in the surface . The rocks are to be greater than 0 . 5  in . across . 
These rocks go in one weigh bag . Then the CDR scoops approximately 9 lb 
( 4  K g )  of soil from the s ame area . 

Meanwhile, the LMP has been plac ing the geophones into the surface 
with a short spike at tached to each, at  intervals de termined by the place
ment of the geophones on their cable . Before the LMP is ready to s tart 
the thumping activi ty, MCC v ia ground command will have commanded ASE 
operation and data processor to the high bit rate mode . 
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The LMP confirms with MCC that the ASE i s  "go" a f t er the third and 
final geophone is depl oyed . C onfirmation secured , the LMP walks back to 
the central s tation, paus ing every 15 ft (s tart ing at  the geophone 310 ft 
from the central s tation) to detonate an Apo l lo S tandard Initiator (ASI)  
change within the thumper . The ASI drives a f lat pl ate down agains t the 
surface to prov ide an energy pulse  for the geophones to pick up . The 
thumper is actuated by turning, holding , then pressing an arm-f ire swi tch 
on the s ide o f  the assemb ly . Refer t o  reference 5 for details and safety 
provisions o f  the thumper firing circuit . The LMP f ires a total of 2 1  AS I .  

The final ALSEP procedure is readying the mortar package of the ASE . 
To do thi s ,  the ASE safety swi tch (no . 5 )  is  turned to "Saf e ," the safety 
rods which hold the grenades fas t are pull e d ,  and the two safety switches 
are actuated to  permit the arm/ f ire c ircuits to function .  (This procedure 
is delayed until  after the geology traverse) 

Having completed ALSEP operations the crew follows a c ircui tuous 
path bback to the LM . The s ites or "stations" at which they pause to c o l
lect documented s amp les depends upon the time l e f t  for the EVA after ALSEP 
deployment , i . e . , on PLSS expendab les  and crewmen fatigue . Al ternative 
traverses on EVA 1 as a function of t ime are given in Section 3 .6 ,  EVA l 
travers e .  

As time permi ts , s amp les wil l  be col lected i n  a prescribed mannner: 
the CDR photographs the prospect ive s amp le cross-sun ( the gnomon near the 
sample) with his 70-mm camera at a dis tance of 10 f t . He takes two photos , 
separated by a foot  or more ( leaning or s ide- s tepping to provide the se
paration) t o  pr ovide a s tereo pair for later photograrnm e tric analysis . 
The LMP , ei ther before or after sample coll ection ,  takes a photo at a 
distance of 15 f t  or s o ,  as cross sun as possib le , wi th the gnomon in 
the field of view and a prominent landmark and /or the hori zon included 
The camera is focussed at 74 ft to provide s ample localizat ion informa t ion . 
The LHP also takes a down-sun photo at 10 ft  o f  the prospect ive samp le to 
furnish photometric informat ion . The sampl e is collected , using tongs , 
the small  scoop ,  or by hand , by ei ther crewman . The sample is then bagged 
if bagging is appropriate , the bag number is reported to MCC ,  and the sampl e 
is depos ited in a weigh bag on the MET . The samp le sequence is concluded by 
the CDR taking a f inal af ter-sampl e picture o f  the sample l ocation at 7 ft , 
cr oss-sun .  The gnomon s tays put during the entire sequence to serve as an 
invariant re ference . The c loseup s tereo camera is freely used as needed 
during the sample sequence to document in s i tu s ample charac teris tics , e . g . , 
fillets , track patterns , f ine s tructure
-
,
-

or line /contras t dif ferences un
l ikely t o  survive samp ling procedures . 
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When the crew reaches the LM , the TV is repositioned to view the 
MESA and ladder region, and the lens is rese t as ne ce ssary to provide a 
good picture .  

All s amples are s towed by the CDR in a we igh bag preparatory to 
s t owing in the SRC. He seals the organic control sample in the SRC . 
The s ample s ,  plus s ome addi tional s amples taken f rom around the LM are 
packed in the SRC . A protective cover in the interior is removed ,  the 
SRC i s  seale d ,  and re adied for transfe r into the ascent s tage . 

The LMP removes the empty TV bracke t  from the MESA , offloads the 
second SRC and p laces i t  on the MET in the sun , with the S-Band Antenna 
Stowage Cove r ove r  i t  for thermal protection .  

All magazines and the 70-mm cameras are placed in the ETB , ready 
for  transfer into the cabin . The 16-mm camera is placed on the MET . 

The LMP then is brushed o f f  by the CDR, who in turn is dus ted by 
the LMP . This comple ted ,  the LMP ascends to  the uppe r part of  the lad
de r ,  the CDR hands him the SRC which the LMP place s on the plat form . He 
opens the hatch, moves through i t ,  and readie s the LEC . The CDR at tache s  
the ETB t o  the LEC , and the LMP tugs i t  into the cabin . 

The CDR then ascends the ladder , hands the SRC into the LMP inside 
the ascent s tage ,  and re ceives the "pulley" end of the LEC, which he 
loops around the p latform rai l .  The CDR then ingre sse s the cabin . The 
LMP begins repressurization as the CDR c lose s  the hatch to end the f ir s t  
EVA . 
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3, 1 . 2  EVA 2 

The second EVA begins with cabin depre s surization, and the LMP 
opening the hatch in a s imilar f ashion as EVA 1 .  Once again , the CDR 
e gre s se s  f i rs t .  As he reaches the p latform in front of the hatch , the 
LMP hands him a je t tison bag filled with e xpendables and surplus e quip
ment . The CDR f lings  the bag toward the -Y s trut , we ll out of the way 
of ensuing operations. He then unwraps the LEC from the platform rail 
and hands i t  to the LMP who hooks the LEC pulle y  to the overhead hand
hold , re ady for transfe r  operat ions . The CDR then descends the ladder 
to the surface . 

While the CDR is descending to the surface , the LMP prepares the ETB. 
This bag has two 70-mm cameras p lus spare magaz ines for the 7 0-mm and 
16-mm cameras . In addition , the ETB contains the Buddy / SLS S ,  and tra
ver se map that the crew will use to guide the ir second EVA . I f  the LM 
landing has been nomina l ,  a pre-flight-prepare d  map is available t o  support 
the lunar f ie ld geology traverse . I f  the landing has not been c lo se 
to the nominal or p lanned landing spot , the crew has prepared this map 
from their map package be tween the two EVA . 

The ETB is rapidly trans ferred down to the surface , and hung by 
the CDR from the SRC table , as it was on EVA 1 .  The LMP then egre s se s  
the ascent s tage ,  pulls the hatch door to , and descends t o  the surface . 

Preparation for the long-range traverse begins . The two crewmen 
load the MET with all the e quipment they will require , cameras , hand 
tools , the tren ching shove l ,  colle c tion bags , core tube s ,  and special 
sample containers . The lat ter i tems are taken from the se cond SRC which 
was le f t  be tween EVA under a thermal b lanke t ( the discarded LM s towage 
erectable / antenna blanke t )  on the MET . The SRC is transferred to the 
SRC tab le on the MESA and opene d . 

The loaded MET i s  then rolled around to  the Scient ific Equipment 
( SEQ) Bay of the LM, to receive the Lunar Portab le Magne tome ter (LPM) . 

This experiment is towed on its  own special palle t  on the SEQ Bay . It  
consists  of three subunits , the tripod , the sensor he ad , and the e lec
tronics /display . The latter two are connecte d  by a 50-ft cab le on a 
ree l .  These items go into special s towage p laces on the MET (See fig . 
3 . 5- 1 . ) and the stowage palle t  is discarded . The LPM e lectronics is 
turne d  on to allow warm up and s tabi l i zation . 

The LMP i s  the LPM specialist on Apo l lo 14 . He move s to the firs t 
geo logical site ,  east  of the LM . ( See Traverse Map , fig . 3 . 6- 2 . )* The 
LMP reache s  the firs t s i te ,  parks the MET . The sensor i s  uns towed from 
the MET ( the Sensor is already aff ixed to the tripod) and dep loye d 35 f t  
from the MET . The sensor head i s  aligned and leve led with orientation 
such that no . 1 is read facing down sun. After a short pause (approx . 
60 se c) the orthogonal X , Y ,  and Z or  evident contacts , and of the top mos t  

*This discussion o f  the second EVA assumes a nominal landing . The modified 
traverse , in the event of an o f f-nominal landing, the amended traverse w ould 
have the same activitie s  at s ites , but the order and direction might be 
different . 
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readings o f  magne tic field s trength are r ead o f f  3 t imes on the three-dial d is
play uni t .  The pause is required to permi t a s table reading to  be  achieved . 
This p rocedure is f ollow ed by similar readings in two o ther orientations o f  
the sensor head, to  comp le t e  the "point" measurement s eq uence . 

Meanwhile, the CDR has been busy doing the Thermal Degradation Sample Evalu
ation.  Two small Thermal Degradation Sample carriers are uns towed from the 
HET . The CDR o pens each in turn, and their  before-degradat ion condition is 
photographed w i th the Closeup Camera.  The sample  carriers are p laced on the 
SRC table on the MET .  Then the CDR dus ts the s ample� on the carrier w ith 
lunar material s cooped w ith the small  s coop . The CDR shakes o f f  the dus t ;  
clos e-up pictures are again made, f o llowing which the CDR b rushes o f f  the 
dus t, and retakes photos of  the samp les . The f irs t carrier is s towed, and 
the procedure is followed w i th the second sample carrier, except no brushing 
is accomplished . This experiment is expected to yield material data to aid 
in the selec tion of radiator surfaces on the Lunar Roving Vehicle (LRV) and 
o ther advanced lunar operational equipment . 

While h e  is doing th is, the LHP completes his measurements o f  magnetic  f ield 
s trength w i th the LPM, and res tmvs the sensor / tripod assembly on the HET. 
The c able connecting the electronics and the sens or is re-reeled . 

The f irs t geological s i te is no tab le for  being on the floor of  the Fra Hauro 
area, and is assumed to be covered w i th pos t-Imbrium volcanic materia l .  A 
doub le core samp le is collec ted by the crewmen at this spot  to  gather data 
on this as sump tion. 

The core sample is made in a prescribed manner, as are all  documented samples . 
The core tube (s) are identified to MCC by number and order where mul tiple 
core samp les are made . Following this, the crewman at taches the core tub e ( s )  
t o  the ex tens ion handle, inser ts it  into the ground and holds it  i n  position 
while the other crewman drives the tube into the ground w ith the hammer . The 
hammer b lows serve to push the samp le into the tube, and they also s erve as 
a " d i ther" mechanism near the sur face . The vibration/shock o f  the hammer 
b lows tends to move the ma terial up the tube '"i thout caking and cons equent 
minimiza tion of samp le depth . The cre•vman no t driving the sample takes a 
cross-sun pho tographic  s tereo pair of  the core tub e ( s )  in the ground . 

When the tube is at maximum depth in the surface, the L}IT s teps to a cross-
sun position at about 15 feet, focusses his 70mm data camera for 74 feet, and 
takes a pic ture which comprises the tub e in the ground, the gnomon nearby, 
and a dis tant landmark (a crater, hill, the LM i tself, a large r o ck) or the 
horizon. This shot, used throughout documented sampling, is the " localization" 
pho t o .  I t s  purpose is to provide the d a t a  that permi ts later analysis to pre
ciselv determine where the samp le was made in the traverse area . 
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One o f  the crewmen withdraws the tube or tubes from the surface after the 
localization photo is made . Comment is made on the d i f ficulty of  driving 
and o f  removing the tubes .  The core tubes are f ir s t  capped and then de
tached from the extension handle . I f  more than one was use d ,  they are un
screwed and the end is re-ins talled , and the tubes capped .  The tube ( s )  are 
then s towed in the hand tool carrier for ultimate s towage in the SRC for the 
return trip from the moon. 

During the geology traverse the LMP usually pulls the MET , whi le the CDR 
walks along carrying the small s coop on the extension handle in one hand and 
the gnomon in the o the r . For long traverse s ,  he may p lace one or both o f  
these i tems on the MET . Both men carry tongs secured t o  the ir re tractab le 
tethers (yo-yos ) .  The CDR generally has the 70mm Data Camera mounted on a 
bracke t  on his ches t-located EMU remote control uni t  (RCU) . The LMP has his 
Data Camera on his RCU .  The 16mm lunar surface movie camera rides on a short 
s ta f f  on the hand tool carrie r ,  which , in turn , is  secured to the MET . This 
camera is actuated at will by e ither crewman to re cord actual traverse at 1 
frame per se cond , s ampl ing operations at 6 fps , and some sele c ted crew opera
tions at 12 or 24 fps . 

Various kinds of  sampling and experimental operations are performe d  a t  each 
of  the des ignated s i te s .  As much as pos sible ,  these are spe c ified by tra
verse planners , the lunar fie ld ge ology and soil  mechanics principal inve s ti
gators and the ir as sociate s .  Each combinat ion of  s tandard tasks are cate
gori zed under a group labe l ,  and this labe l is given by each geological s i te 
or s tation on the trave rse . The crew' s  cuf f  che ck lis t carries the table of  
tasks by group . The symbology is mnemonic in  utiliz ing the initial le t ter of  
each variety of  s i te task in  making up  the labe ls . The code is as follows : 
S = documented samp le ;  D = s i te des cr ip tion;  P = photo panorama ; C = core 
s amp le . A numeral following the code re fers to the numbe r of core tubes to 
be used . 

The preliminary traverse planning map reproduced in Fig.  3 . 6-2 shows each 
geologic s tation marked with the re commended task group labe l .  This tra
ve rse is re f lecte d  in the summary time line and the de tail procedures in Sec
tion 3 . 2 . 2 .  The task groups are supplemented as t ime and crew observations 
permit or sugge s t  by addi tional sample s ,  incidental photography , and extra 
tasks such as trenching and large rock collec tion . De tail procedures for 
each kind of  task de s i gnated in the forego ing table are appended to the de
tail procedural time line of Section 3 . 2 . 2 .  
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SINGLE SAMPLES 

S ingle samples or samples in close enough proximity to pe rmi t  a s ingle se t o f  
pho t ographs t o  document thei r  colle c tion are gathered in the following pre
scribed manner , Either one of the crewmen, but usually the CDR places the 
gnomon down-sun of  the prospe c t ive sample such that the leg which carries 
several anodized white bands on it points at the s ample, and the photome tric 
chart  secured to the legs of  the gnomon is visible to both cameras , The LMP 
parks the MET and goes to an up-sun pos ition ten fee t away to  take the be fore
sample documentation shot ,  This photo yie lds b o th sample information and 
photome tric information, The CDR as sumes a cross-sun position and takes a 
s tereo pair with the 70mm data camera,  The LMP re adies a small colle ction 
bag i f  such is appropriate for the sample, reports its  number to Hous ton, and 
holds i t  for the CDR. The CDR picks up the sample wi th s coop or tongs and 
drops i t  in the bag.  I f  no bag is used, he either hands the s ample to  the 
LlfP or drops it  himse l f  into the \vei gh bag on the HET , The sample location 
is then photographe d by the CDR cross-sun. 

F inally, the LMP s teps back to 15  fee t, re
focusses to 74 fee t to take the localization picture as already describe d ,  
During a l l  of  these photos and sampling procedures the gnomon provides the 
s ingle re ference point, by being untouched during the operation, After the 
las t picture is made, the gnomon is picke d  up by the CDR, and the crewmen pro
ceed to  the next sample or next task. 

PHOTO POLARIMETRIC SURVEY 

There are two parts to this survey, close-up photography which involve s  samp ling, 
and dis tant photography . The close-up procedure required the crewmen to select  
an area s trewn with a quantity of  ro cks or boulders of  varying s izes , On 
Apo llo 14 i t  is anticipate d  that such an array might be found near the mos t  
prominent feature, Cone crater, in i ts ejecta  blanke t .  The CDR takes up a 
position precisely cross-sun, i .e . ,  phase angle 90 degrees, and take s  three 
photos with the data came ra, the special polarizing f i l ter is installed on 
the camera for the se picture s .  The filter has three positions - Le f t, Center, 
Right, which yield pho tos with polarization angles 45 and 90 degrees disparate , 

The LMP takes a down-sun picture with his 70mm data camera jus t as he would 
do for  any documented s ample . The CDR having f inished his cross-sun picture, 
moves to a phase angle of 110 degrees, or down-sun o f  the clump of rocks 
being surveyed to sho o t  another se t of photos jus t as be fore . He move s again 
to  130 de grees and takes a third se t to comp lete the c lose-up photo polari
me tric s urve y .  The rocks whi ch have been thus photographed (at leas t four 
or five of  them) are then colle c ted in the usual manner, with a final a f ter
sho t  taken down-sun by the LMP to pin down the rocks that have been collecte d ,  
The a f ter-sho t  can also be done cross-sun i f  more convenient to the LMP , If  
no  o ther pictures, s uch as  a photographi c  panorama, are made in the vicinity 
to localize the rock clump, the LMP should make a localization photo  in the 
prescribed manner as wel l .  
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Dis tant or far photo polarime tric surveys are made by the CDR only . He 
attemp ts to take up a cross-sun posit ion re lative to a large rock ,  a rille 
wal l ,  crater wall  (espe cially the inner wall , as in Cone Crater , where a 
dis tant polarime tric survey is highly des irable )  or s imilar fe ature forty 
or more fee t away . He take s photos with d i f fe rential f i l te r  se ttings , j us t  
as be fore , then move s thirty de grees or s o  down-sun for more photos . 

The polarimetric survey data will provide insi gh t  into surface material/ 
texture e f fe cts on sunlight which may permit surface characteristics t o  be 
determined for areas (e . g .  f loors of inaccessible craters)  too remote for 
photography to yie ld texture information due t o  res olution limits . 

SOIL MECHANICS-DEEP TRENCH 

A maj or part of the Soil Mechanics experiment on Apollo 14 is the digging 
and s tudy o f  a deep (up to 2 fee t)  trench in the lunar surface . This is ac
comp lished far from the LH at a s tation designated as "outpost . "  The trench 
is dug by manipulating the trenching t oo l ,  like a hoe , scrap ing the soil  up 
and either toward or away from the crewman doing the digging to form a small 
de clevity in the shape of  a tire rut ten degrees o f f  the sun line-of-sigh t .  
Alternative ly ,  the deep trench i s  dug b y  using the trenching tool configured 
( i t  is adj us tab le )  as a shove l .  The crew documents the area t o  be dug j us t  
be fore commencing operations just  as though a s ingle sample were about t o  be 
taken. The trench is then undertaken by the CDR, whi le the LMP makes a second 
LPM measurement . I f  digging is a difficult task, or t ime-consuming , the crew
men may trade j obs during the course of  making the trench . When the trench 
is finishe d ,  it is about four fee t long , 18 inches wide , with sloping walls , 
and nearly two fee t deep at the lowe s t  par t .  The crew readj us ts their cameras 
to provide good exposure for the inside of the trench (while accepting an 
ove r-exposure for the areas outside the trench ) . Only in this way can de tail 
inside the shadowed areas of the trench be as ce r taine d .  

The CDR takes a s tere o  picture from each s ide o f  the trench , hence cross-sun 
o f  the interior , whi le the LMP stands down-sun o f  the trench on its edge to 
act as a sun re f le ctor.  The LMP takes an up-sun sho t  into the trench , and 
the CDR s teps to down-sun to photo the trench . He also s teps in the fill  
material pile ,  one o f  the requirements of  the soil me chanics experiment , and 
the resulting footprint is documented by the LMP . The print in the fresh fill  
material yie lds soil de formation , cohesion ,  and o ther s tructure information. 

Following this photographic documentation of  the deep trench declevity , the 
crew takes some closeup s te reo pictures o f  the b o ttom o f  the trench , p lus 
any o ther s tructures o f  intere s t  within or around the trench . Then samples 
are take n ,  s tarting from the b o ttom o f  the trench . The first sample is 
collected into a special container , the Special Environmental Sample Con
tainer , which is a can-like device with i ts own se al capab i l i ty .  Thi s  sample 
is thus contained in a mini-SRC , and will be use d for de licate analysis for 
de tection of organic s ub s t ances on the moon. Rep resentat ive samples are 
made in the cus tomary manne r o f  the sides , any discontinuities in s tructure ,  
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ma terial in the trench . Where required (because the crew is uncertain 
that the before-samp ling photo documentation of the trench took in the 
prospective sample ) before-sample  pictures are made in the prescribed 
way . An after- samp le photo is shot with one of the 70-mm cameras after 
each sample , as a minimum . 

In the event that other trenches are dug in the s ides  of  fille ts , 
craters , or on the face of possible contact s ,  the procedure is basically 
the same as above , but s imp lified (unles s  the trench is very deep ) to 
the set of photos required for s ingle s amples . The bootprint is no t 
require d .  

SPECIAL SAMPLES 

The Special Environmenta l  Sample has already been discussed above . 
The Gas Analysis Samp le is specif ied as two or more rocks , d i s s imilar 
if possible , glas s spatters would be 
des irabl e .  The rocks should be on the surface , and dis tant from the LM . 
A container is provided . 

The Magnetic Samp le consists  of several sma l l  rocks on the surface , 
one cry s ta lline , one a breccia,  placed in a special high-mu me tal 

container covered with Teflon . All of these samp les are carefully docu
mented as s ingle samp les by the crew .  The gas and Magnetic Samples are 
collected if time permits . 

As the crew approaches Cone Crater on their  traverse ,  the s lope 
and roughness of  the terrain is expected to increase to the point that 
the MET may wel l  impede progress up to the rim .  In that cas e ,  the MET 
will  be temporarily abandoned for pickup on the way down from Cone 
Crater . The crew has supp lementary collect ion bags secured to the ir 
LM res traint f i t t ings , and will take the hand tool carrier if they 
leave the MET . 

During the course of the traverse , observat ions of  the crew may 
we ll  lead to revision of the recommendat ions of  the lunar science sup
port team and thus dif ferent tasks at the s tat ions of the traverse , or 
even the des ignat ion of s tations . If expendab les are short , the nominal 
p lan is to drop the task comp lement at s tations and s imp ly describe 
them on the return travers e . Grab samples may be taken if  t ime permi ts 
at s tations which are by-passed . The traverse dis tance would no t be 
shortened if  EVA time became limited , if  such conditions were ascertained 
after the climb to Cone Crater . As the traverse map ( fig .  3 . 6- 2 )  shows , 
the nominal traverse is c lose to being a direct line back to LM . 

The crew returns to the vicinity of the LM at approximately 3 hr 
and 30 min into EVA 2 .  

28 



The f inal s ample to be collected i s  the contaminat ion s ample . This 
is taken under the Quad III s ide of  the L�! as close to the engine bell 
as possible . Its  purpose is t o  s tudy the level and kinds o f  DPS contam
inates , and form a baseline . The s ample consi s t s  of f ine mat erial scooped 
f rom the surface and p laced in a small s ample can , the SESC , which is 
then sealed . The sample s i te is documented and the s ample is placed in 
the ETB for later s towage . 

EVA closeout now begins . The 70-mm cameras , maga z ines , the 16-mm 
camera magazines ( the camera itself  i s  lef t  on the surface) , and the 
closeup camera f ilm cassette are all p laced in the ETB by the LMP . The 
SRC is f illed with all the documented samples that i t  can hold , with a 
bias toward the bagged s amp les . Some of the larger rocks may have to 
be placed in a weigh bag and p laced in the ETB f or separate s t owage in 
the ascent s tage . The Special Environmental and Gas S amples are s towed 
in the SRC , as well as the s ix core tubes . The magne tic s ample goes in 
the ETB . The CDR does mos t  o f  this work , whi le the LMP takes down the 
Solar Wind Composition (SWC) metal foi l .  The foil  i s  rolled up and 
stowed in a special bag .  The bag also goes in the ETB . ETB loading 
may be such as to necessitate two transfers of  equipment and samples t o  
the as cent s tage . The CDR closes and seals the SRC , readying it for 
transf er into the cab in .  

The two crewmen then dus t themselves o f f  with the MESA brush , and 
the LMP ascends the ladder . On his way up , the CDR hands up the SRC 
for interim placement on the p latform . The LMP enters the cab in ,  and 
readies the LEC for  ETB t ransfer . The ETB is hauled up and ins ide the 
ascent s tage , whereupon the LMP unpacks i t  and temporarily s tows its  
contents . The CDR then ascends the ladder , receives and j e t tisons the 
LEC , passes the SRC into the cab in to the LMP , who s tows i t  on the en
gine cove r .  The CDR comp letes his EVA wi th ingress into the cab in,  the 
hatch is closed and repressurization commences . 
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3 .2 De tailed EVA Time line Procedures 

3 .2 .1 EVA 1 

The de tailed time line procedures for EVA 1 are shown on the following 
ver tical format pages . The crew cuff che cklis t pages which correspond 
approximately to the t ime line are given on the le ft-hand facing shee ts 
for both the CDR and L}W . A column is also devoted to the Voi ce Data 
P lan , which lis ts the required information for the crew to re late to 
MCC-H, and essential operations communicat ion with the crew . 
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CREW EVA CUFF CHECKL I ST 

PLSS TO LM H20 TRANSFER 

Torso Ti edown - Loosen as reqd 
PLSS Pump - OFF 
Disconnect PLSS H20 
Connect LM H20 
CB( l 6 )  ECS : LCG Pump - CLOSE 

LM TO PLSS H20 TRANSFER 

CB ( l 6 ) ECS : LCG Pump - OPEN 
Disconnect LM H20 
Connect PLSS H20 
PLSS Pump - ON 
Torso Tiedown - Ti ghten as 

reqd 

IX c u 

0 
...... I 
� 

PLSS TO LM H20 TRANSFER 

Torso Ti e down - Loosen as reqd 
PLSS Pump - OFF 
Di s connect PLSS H20 
Connect LM H20 
CB( l 6 )  ECS : LCG Pump - CLOSE 

LM TO PLSS H20 TRANSFER 

CB ( l 6 )  ECS : LCG Pump - OPEN 
Di s connect LM H20 
Connect PLSS H20 
PLSS Pump - ON 
Torso Tie down - ti ghten as reqd 0 

...... I 
� 
.., 

I 0 � 

.., 
I 0 

VOICE  DATA 

EVA l 

CODE 

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

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

0+00 ( 1 ) CDR/LMP EVA WATCH START - MARK 



1-

f-

1-

1-

1-

1-

1-

1-

f-

f-

,._ 

FINAL 
DECEMBER 1 9 70 

APOLLO 1 4  
MISS ION H-3 

NOMINAL TIMELINE 
LUNAR SU RFAC E EVA 1 

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

T I M E  

PRE-EGRESS OPERATIONS 0+00 PRE-EGRESS OPERATIONS 

START EVA WATCH START EVA WATCH ( CALL "MARK " )  
-

. 

-1- NOTE :  DETAILED PROCEDURES ARE 
PRESENTED I N  " LUNAR SURFACE 

. CHECKLIST" , " EQUIPI�ENT PREP 
EVA 1 "  SECTION 

->-

-

... 

·I-

f-

OPEN HATCH 0+10 EGRESS 
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s TASK E FUNCTION 0 
c L � A M 
M. p R 

.;, -o 
;o ;o rn rn ' ' 
rn rn 
G) G) 
;o ;o 
"'· M 
t/0 t/0 
t/0 t/0 
0 0 
-o -o 
rn rn 
;o ;o 
p > 
---; ---; 
� 
0 0 2 
t/0 <./) 

' 



..... I c:: 0 
(..) 

C) 
..... 

I 
..... 
..... 

I 
C\1 
..... 

..... I 
.... :::E: 
_.. 

C) 
..... 

I 
..... 
..... 

I 
C\1 
..... 

CREW EVA CUFF CIIECKL I ST 

COR - EVA-1 

EGRESS , FAM,MET 

0+1 0 Jett bag [hand out 
Depl oy LEC [ass i st 
Pul l safety-dep l oy [TV CB 

MESA 
Descend 
Ascent check rrgress 

& fam 

0+1 8 Di s cuss mobi l i ty 
& stabi l i ty 

LM check & rpt 

0+22 Adj ust MESA for MET offl oad 

0+1 0 

0+1 6 

Remove MET b l anket door 
Rel ease MET-stow on +Y 

footpad 

LMP - EVA 1 

ASSIST , MONI TOR 

Ass i s t  [egress 
CB ( l 6 )  COMM : TV - CLOSE 
Jett bags to Al 
Pass LEC to Al 
70mm Cam to mi d�step 

Moni tor & photo Al 
i n  shadow :  DC ( f5 . 6 , 1 25 , X )  

LDAC( f2 . 8 ,60 , 6fpsT 
i n  sun : DC(fl l , 250 , X )  

LDAC(f8 , 250 ,6fps )  

LM & EMU check 
CB & VOX sense check 
Confi rm ' GO '  2 man 

� 0+18 Close h<�tch & descend I �' EGRESS,CSRC,SWC 

8 Ascent check [MET 
Stabi l i ty & IIIObll ity 

0+28 Deploy SRC table 
Unstow ETB-offload bags 
Lo<�d 2 liOH c<tns i n ETB 
Deploy TV cable 

[5-Sand 
0+32 Remove CSII:C fr0111 pocket 

Take sample (stow on ladder) 

EVA 

3 

VOICE  DATA 

0+10 
.--

I'T1 
G> 
.., i"" I'T1 V> V> 

i"" ( 2 )  CDR - J ETTI SON BAG 

i"" 

i"" 

r-

( 1 ) MCC - " GO" FOR 2 MAN EVA 1-

1-
( 2 )  CDR - STAB I LITY & �10B I L ITY 

i"" DISCUSSION 

� i"" CDR - LM CHECK 
:z 

LMP - STAB IL ITY & MOBI LITY ... 
-4 
C) r- DISCUSSION .., 

r- CDR/LMP - EMU CHECK 

i"" 

1-

1-

( 2 )  CDR - MET OFFLOAD - EASE r- OF OPERATION 

1-

1- ( 1 )  CDR - VERI FY TV LENS COVERED 

l 
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M I S S I ON :  APOLLO 1 4 ,  H-3 DATE : Dec . 3 1 , 1 970 
EVA: 1 

L M P  ACTIVI T I E S  

t- Ass i s t  CDR 

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

0+1 0 Move through hatch 

Check CB ( l 6 )  COIIUll : TV-CLOSE ·!-
Pl ace 70mm Cam ( RHSSC) on mid step 

-1-
Pass jett bags to CDR 

- Pass LEC to CDR 

-

-

-

-

-

-

-

Perform fi nal LM & Er1U check 
Verify CB confi g & VOX sens 

Confi rm "GO" for 2-man 

LMP EGRESS 

�1ove thru hatch 

Descend to footpad 

Ascent check 

- Step to surface 

-

-

-

E1  K2 

ENVI RONf·1ENTAL FAM 
Check & discuss stability & 

mobi 1 i ty 

Erect SRC tab 1 e 

Attach ETB to SRC tabl e 
Stow wei gh bags on MESA 

Jetti son bags 

.1- Depl oy LEC 

--

-

-

Descend l adder to depl oy MESA 

Dep 1 oy f·1ESA 

Descend to footpad 

Step to surface 

ENVI RON�1ENTAL FAM. 
Check & discuss s tabil i ty & 

mobi l i ty 

0+20 Check LM and terrai n  

. 

-

--

-'-

t·1ET OFFLOAD 
Rai se f·1ESA 

Remove f�ET thermal bl anket door 

Re 1 ease �lET from f1ESA 

Stow f1ET on +Y footpad 

Adj ust t1ESA, i f  necessary 

-- Unfo 1 d �1ESA therma 1 b 1 anket 

+ 

1-
0+30 

34 

Unstow and erect TV tri pod 

Set TV l ens to f-22 
Cover l ens w ith cap 

S TASK � FUNCTION 

C L C 
A M D 
M P R 

8 1 � "" < 
,., � 
(/) ;o (./) 0 

I"Tl 
:.z 
< 
� 
"" 
0 
:z 
3: 
"' 
:z 
--j 
:t> 
' 

:z 
3: 
,., 
:z 
--j 
:t> 
' 
., 
:t> 
3: 

3: 
"' 
--j 
0 
, , 
' 
0 
:t> 
CJ 



0 z ct: co I VI 

..... 
I 

c.. 
:::r;: 
...... 

0 
r-

I 
..... M I 0 
..... 

CREW EVA C UFF CHECKLIST 

0+26 

0+31 

TV , S- BAND 

Adj ust MESA 
Open MESA b l anket 
Erect TV tripod 
Cover l ens-Set f22 [ ETB 
Mount TV camera [TV cab l e  
Posi ti on 2 : 30/50 ' ( NO UPSU N )  

Offl oad S-Band ant [ CS C  
& carry t o  3/20 ' 

Ori ent wrt Earth [SWC 
Dep l oy mas t  & l egs 
Steady l eg - dep l oy d i s h  [LR3 
*CAUT : WATCH PLSS ANT/DISH  --

�F cab l e  
Al i gn ant ass i s t  

SWC2 LR3, I NGRESS 

0+37 Unstow SWC ( MESA) 
Extend shaft 
Unro l l foi l s hade 
Mount & p l ace in s un 1 0/60 ' 

0+42 Offl oad L R3 to +Z footpad 

Get S-Band RF cab l e  
Ass i s t  Al [S-Ban d 

0+49 I ngress LM 
SW : S-Band - LUNAR STAY 

Track Mode - OFF 
Check comm 

..... I c:: 0 u 

0 
r-

I 
..... M I 0 
..... 

VI :e:: n 

0+30 MCC -

VO I C E  DI\TA 

TV CAM - ZOOM 30 FOCUS � 

( 1 ) LMP - REPORT SWC DEPLOY 

0+40 

CDR LMP 

0 2 

FLAGS 

P RESS 

COOL 

0+50 ( 1 ) CDR/LMP - EMU CHECK 
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M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec. 31 , 1 970 
EVA: 1 

-

-

-

-

-

-

-

-

-

El K3 

L M P  ACTIVI T I E S  

Stow i n  ETB : 
-Li OH Cans ( 2 )  

Depl oy TV cabl e 

CS COLLECTION 

EVA 
T I M E  

0+30 

+ 

Remove CS RC from pocket & dep 1 oy -!
handl e 

Co 1 1  ect samp 1 e 

Detach sampl e bag 

Stow samp le  on l adder 

SWC DEPLOYMENT 
Unsto�1 SWC 

Extend staff 
Unrol l foi l  shade 

_._ 

-

-

-

CDR ACT I V I T I E S  

Unstow and  mount TV  on tri pod 

Carry TV to 2 : 30/50 ' 
Pos i tion  TV to v i ew �1ESA & 

1 adder areas 

S-BAND ANTENNA DEPLOYMENT 

Remove S-Band Erectabl e  An
tenna from LM 

Carry antenna to depl oy s i te 
3/20 ' 

Pl ace antenna on surface 
Ori ent ant - arrow toward 

earth 
Remove top cap & foam spacer 

Depl oy 2 mast secti ons 

Extend l egs 

Check antenna ori entation 
0+40 Depl oy l egs 

Pl ace SWC i n  sun ( 1 0/60 ' )  

OFFLOAD LR3 

Remove LR3 thermal s h ie ld  

Offl oad LR3 from LM 

Stow near +Z footpad 

ASSIST CDR S-BAND ALI GN 

Depl oy & connect S-band RF 
cable 

S-BAND S\/ITCH I NG 

-

-

-I-

-

-r-

-I-

r 

--

-

0+50 

36 

Remove & di scard cover 

Li ft antenna on to l egs  
Push l egs i nto surface 

Remove and di s card l i ft bar 
& ri b protector 

Uns tow tri gger 
Depl oy refl ector 
Unstow and attach cabl e 

Rough al i gn antenna 

Fi ne a l i gn antenna 

S TASK 5 FUNCTION 

C L C 
A M D 
M. P R 

0 
..., 
..., 
r-
0 
� Cl 
r
:;o 

w 

� 
(/) 
(/) -(/) _, 
n Cl :;o 
(/) 
I 

co 
� 
z 
Cl 
� 
r--
"' 
z 



CREW EVA CUFF CHECKL IST 

fiB TRAl!l.._?IT£ DESC 

� 0+49 ll.ttach ETB to LEC 
� Put CS into ETB S Trans ETB up --- [trans 

L� site description "" 

Trans ET5 dn --- [trans 

Photo L"'P egress [egress 
LOAC (f2.8,60,12fps)  

1 +of' lin< tow " Ll" (MESA) 
C.JVP ld t'le �haft �-· [ pl ant 
E�t horiz :S vPrt o;haft<, 
i'lount flag & rose - -- - � photo 

1 +06 t '�  � s i te i �'ipect [ T'/ Dim 
Rnt Ll-' con d . l d'J pff�L t s , l d o  

area feJture> 
Photo: LMP (71li!TII cam) 

-�an 1 2 / 30 - , 4/3C' "' 8/30' 
-footoad/surface(stereo p r )  
. [)i'$ s urface erosion 
-s,,ec i n tf'n>St dr€'!S 

�!if_,_!E_:_,�Sj 

3 0+37 �:�;�� ���;�ES�) 
Jnrnll foi'. s�.a-:Je 
Mou�t :S p ' ac<> in S.J� 10/6) 

0+42 N$load L�
3 to + 7  foo��ad 

Get S-Band RF ra�le 
Assist A' [ S-Band 

0+49 ln�ress L� S..J: S-Banc! - LU�AR STAY 
Tnck �vde - CF' 

c�eck co"'"' 

���:',-��:-�:p�
l

�trdnS 3 
CS to '11 :'-SHP 
Lnad ; �  l W : s i te de�c 

B&.l 1 '.' � a•1 
.;> J:'l"•·· cJf'liHct X ) - ( M l C  S"";EPI 
- 1 6 m  can ·: L�� ) - '  ,H'>SC) 
. 2 I �-rr• f"d Q� .I, purs� \ 
->Hdr. ( p u r e e )  
-thPro1al de.) exp-(oursE': 

Tr,'!n, L�P. d• ------- [tra"� 
l l  OSP ha tcP .I, descend 

, Clnse hat:h & de�ce•>d 
!i: [photo 
---' 1+0J : 6mrr :a�-ON(fB,2':i0,1?f"PS) 

c,e c  �dfi'JTier -[un�tow f1<lg 
:- ! a n t  I cower s>-aft �nrt fhg 
�ose 
l 6rrm ca"'-]�0 -chanqe l'l<lg 
�ho:J AI --- [::Jo�e 

[ l d q  report E; 
1+J5 TV pan(2:3CI5()'  ,g �OS, 

1 0  S E' C  E'ach ,NO UD S\J'l) 
ShO'<I-ALSF' .I. '!E'Clnq_y � i tes 

-SPE'Cial 1 nterest areas 

P_E'orient T'\ t� MES.C.. [::Jhotos 

0+50 

1 + 1 0  

37  

V O I C E  DATA 

( 1 )  LMP - MARK TO SWITCH ANTENNAS 

( 1 )  

1 +00 

( 1 ) 

CDR - RPT L DAC MAG FOR 
LMP E GRESS 
RPT START ( cc )  
RPT STOP 

( 1 2 FPS 8 MIN . CAP ) 

LMP - RPT LDAC START 
( 1 2  FPS ) 

( 1 )  LMP - RPT 70mm MAG/E X P  
I 

( 1 )  LMP - RPT LDAC STOP 
MAG CHANGE FROM TO 

( 1 ) CDR - LM STATUS ---
ATTITUDE , GRND CLEARANCE 

( 1 ) FOOTPAD/SURFACE INTERACTION 
PENETRATION , SKI DDING 

DPS EXHAUST E FFECTS , CLEARANCE 
( E I THER) COAT I N G ,  DUST SH I ELDING 

O F  LM COMPONENTS 
LUNAR SOIL CONDITIONS 
& TERRAIN FEATURES 

MCC - TV CM1 ZOOM 25 FOR PAN 



M I S S I ON :  
EVA : l 

APOLLO 1 4 ,  H-3 

L M P  ACT I VI T I E S  
EVA 

T I M E  

DAT E :  Dec. 31 , 1 970 

CDR ACTIVI T I E S  

S TASK � FUNCTION 

i � � 
M. P R 

- As cend l adder 0+50 Stow CS i n  ETB "' I 

-

I ngres s LM -

SW: S-Band - LUNAR STAY 
Track f·1ode - OFF 

- Check Comm 
Transfer ETB i nto LM 

-

Remove & s tow ETB contents 

·I-

1-

-I-

- -Li OH cans to AS C eng cover -1-

-

-

-

-

-

-

-

El K4 

Stow i n  ETB : 2 70mm cam , 
l 6mm cam , 2 mags , ma p ,  
Thermal Degradati on Sampl es 
B&W TV Camera 

Trans ETB to surface 

�1ove through h atch 
Close hatch 
Descend to surface 

FLAG DEPLOYHENT 
Remove hammer from t-1ESA 

Pl ace l 6mm Cam on S RC tabl e 
to view fl ag s i te ,  turn 
camera on ( f ,250 ,�) l 2fps 

Ass i s t  CDR 

Obtai n 70mm camera from SRC 
Tab l e  & photo CDR/fl ag 

Turn l 6mm c amera off 

TV PAN & S I TE SURVEY 
�1ove to 1 V 

Take TV panorama ( 2 : 30/50 ' ) 

1 +00 

· -

· -

--

--

--

·-

·-

--

1 +1 0  

38 

Cl ose ETB top f l a p  
Attach LEC t o  ETB 

Trans fer ETB i nto LM 

LM & Si te i ns pection 

Transfer ETB to surface 

Attach ETB to MESA 

Photo LMP Egress 
l 6mm cam or 70mm cam 

FLAG D EPLOYMENT 
Pul l 2 s towage p i p  p 1 ns & 

remove fl ag from MESA 

Carry fl ag to depl oy s i te 
( 1 : 30/20 ' )  
Hand l ower s haft to LMP 

Extend hori z s haft out & up 
Extend vert s haft 

I ns ert upper s haft i nto l ower 

Recei ve 70mm Cam from LMP 
Photo LMP/fl ag 

LM & S ITE I NSPECTI ON/PHOTO 
Move CCW around LM i ns pecti ng 

& report i n g  on LM condi tion ; 
l andi ng effects , & terra i n  
features i n  l andi ng area 

Photo : ( 70mm camera ) 
Pans at 1 2/30 ' ,8/30 ' ,4/30 ' 
DPS/surface eros i on 
s pec i a l  i ntere s t  areas 

I 

"' 
:P 
:z 
0 
"' 
::e:: -
-1 
(") 
:r -
:z 
G> 

-n -n r r 
:P :P 
G> G> 
0 0 rn rn "0 "0 r r 

� 1 0 3: � rn rn :::j l :::j 

-1 r 
< 3: 
-o l <>o  )> :z "' -"" -1 rn "' - � -1 :z rn "' 

"0 
"' rn 
c: (") 
;:o -1 
< � 
rn o 
-< ::z 1 :0  

:r 0 -1 
C) 



CREW EVA CUFF CHECKL I ST 

MET DEPLOY ,ALSEP OFFLOAD 
� 

1 +1 5  Unfol d MET whee l s ,  [assi s t  I 
a: 

l egs ,hnd l s  0 
(..) Cover l ens & pos TV 6/30 ' 

to view SEQ Bay [pos MET 

1 +21 Move to SEQ bay [doors 
Pkg 1 out ,cl ear [pkg 2 
Stow booms 
UHT ' S  off 

1 +25 Mate mast-attach 
to pkg 1 

0 Ti p pkg 2 for fuel 
..... I 
� 
.., I 0 
� 

�-�[PL0Y , Al_g£'_jlf£lQM_ 

1 + 1 5  Assi�t Al wjM[T d�ploy 
Load 70rmJ on MET � 
Pos MET for ALSEP 

offload [:v 
1 �zo Open SEO Bay doors (wh i t e )  

Pkq 2 out [pkg 1 
Re'TIOve flTC ( 5 pi ns ) 

& deploy (4 pirts) . !".ount 0"1 MET 
J\sserrble ca1c 

staff 

0 

" 
0 

��H LOAO 

3 1+27 T i l t  fuel cask [pos okg 2 
ORT & FTT 
Remove doTTE -read [DRT & FTT 

temp 1 abe I -REPORT 
Remove el ement-fuel RTG 

read temp label-REPORT 
Make barbell ---rsnr-ctoors , 

1+36 M£T to MESA (tail i n )  
Discarc! T V  bracket 
2nd 7011111 cam on MET 
Unstow & open SRC 1 �heck 
Stow on MET: towage ;;: -3 weigh baflS 

-core tube cap assy & 2 SESC 
(seal organic samole) 

-closeup cam, hrge scoop 
Hand ha�m�er & gnomon to Al 

1 +1 0 

X 
,.., ...... 

1 +30 

39 

VOICE DATA 

MCC - TV CAM ZOOM 50 (MESA) 

LMP - REPORT 70mm EXP . #  __ 

( 2 )  CDR/LMP - COMMENT ON MET DEPLOY 

( 1 ) CDR - VERI FY TV CAPPED 

( 1 ) CDR/ LMP - EMU CHECK 
1 +20 

MCC - TV CAM ZOOM 40 ( ALSEP OFFLOAD) 

CDR LMP 

02 

FLAGS 

PRESS 

COOL 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : 1 

EVA 
L M P  ACT I VI T I E S  

T I M E  

- 1 +1 0  

Show proposed ALS EP & geol ogy 
- S i tes & speci al i nterest areas -� 

- -� 

- Pos i ti on TV to v i ew MESA -

1- MET DEPLOY ·-

L i ft MET and hol d for CDR to 
1-- unfo l d  wheel s and handl es --

r- Load 70mm Cam ( LMP ) on MET -

1- .. 

"'" . 

� Pul l MET to Quad I I ,  near . 
SEQ Bay 

- ALS EP OFFLOAD 1 +20 

- Open SEQ Bay doors + 

"'" ·r 

1- Offl oad ALSEP P kg #2 + 
Di sconnect l anyards & boom cabl e 

1- ·r Pos i ti on Pkg # 2  for RTG fuel i ng 

1-- Remove & expand ALHTC , p 1 ace -1-
on r�ET 

1- + 
Assemb l e  & pos i ti on Cam Sta ff 

'- r-
Remove DRT & FTT pl ace on MET 

- ·r 
Repos i ti on Pkg #2 i f  neces s ary 

- � 
Ti l t  fuel cas k  

1 +30 -

E l  K5 
40 

DAT E :  Dec.  31 , 1 970 

5 TASK 
E FUNCTION 

CDR ACTIVI T I E S  Q 
c L c 
A M D 
M. p R 

P l ace 70mm cam on S RC tab l e  

t�ET DEPLOY 3: ' 3:  
Unfol d MET wheel s and h andl es ,.,., ,.,., 

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

Carry TV to 6/30 ' pos i ti on to 
v i ew ALSEP offl oad 

;xo. :.> 

ALS EP OFFLOAD r- ' r-
(/) (/) ,.,., ,.,., " " 
0 0 .., .., 

Offl oad ALSEP Pkg #1 .., .., 
r- r-

Di sconnect l anyards & boom 0 0 ;xo. ;xo. 
cabl e 0 0 

f1ove P kg #l c l ear 

Stow booms 

Remove UHT ' S ,  s tow on p kgs 

Remove & assembl e Carry Bar 
Attach Carry Bar to Pkg # l  

Check DRT & FTT removed , 
Ti p Pkg #2 & pos i ti on for 
fuel i ng 

Ta ke 70mm photos i f  time per-
mi ts 



CREW EVA CUFF CHECKL I ST 

�TG _ _f��!-�-=- L�\� ]t1 l  t ar1d 
1+30 DRT tn Erl --- � o,.,er cask 

CTJ tO [d -- Q;>'f\OV€ 00 fuel Elem e 
'IGni tor t. assist fuel PTG 
rl8S€ SEQ B�v do0rs !striped) 
Cover lens-pes 11.' 2 : 3G/:,O' to 

VlPW �LSEP si te [MET tG MESA 
1• 36 Return to '1tSf• 

81,!.1 T'l cam to +Y footr:o�G 
(h,.�qe 16!:ll' mao-s tow or, s:aff 
Stn'<� on ..,ET: 

.15 �ag di spenser 
-1  cere tubes 
-? SESC 
-T/G anc�or, Ext ht�dl , tongs 
-m<�p & tether 
-hantrer & gnomon (from Ed�  

:1 ��ran mg�Q 
11£1 _E_Q!,.I!_f _L_l_S_T 

1 +3G CHECK MET STOI.AGE· 
--:(Ore tubecap-assy 

-;ox: hc,d� t. tongs 
-T/� ancMr 
-::ether 
-qno�ICn 
-hatm!eP" & SCOO;J 
-3 cart' tut.es 
-3S bay diso 
-closeu:-> call' 
-2 SESC 
-2 70!Tfll cam (HCEX) 
- 16rm, cam & 1 mag (:Ex) 
-4 weigh bags 
-<nao 
-e�tra i/G fhg 
- 1  ilfQ€ SCOOP 

1+4� Carrr -�- � p•Jl l MET 
Desrnl•e trr-a l n ,  ME� h'1dln<J 

& < t ab i l l t'{ 
Re�ort en<i 'lf �rav 
<,ur,ey S se iPct  AL�F' , j •p 
Par'. I'E l S Lk�  nea r •>k'! 1 ( 5.,( 

1 + ') 1  16m ta'" on· ( fR,L'5C,6fps ) 
f�n< �1,1 >'�W 1 1  

RPnKwe sun�a l l<:t & Ceplov 
l" M l('; [RTC ��ble 

RemnvP <: I !JE-de�lov l�·'l 

Stow -"'� 'i t  rJr. <.ubpa l 1 e t  

1 + 2 7  T � l t  fuel cask [pas okg 2 3 J:n & nr 
;{emove dorre - read [DRT & �n 

terrp 1 a� 1 -REPQ�T 
Rer-<Jvt: e 1 e'll"nf-fueT RTG 

read terrp label -REP:)�T 
Ma.;e barbell ----rsrG-do0rS 

l+3f MET to MESJI ( tai l  i n :• 
C i scard IV bracket 
2nd /Om� earn 0., MET 
1_-nstOI'<' & Gaen SRC 1 (C"1eck 
Stow an MET �towaqe 

-3 we i gh ba<;s 
-(ere tube cap assy & 2 SESC 

(seal organ i c  Saf11Pl e )  
- � l oseuo cam, laroe scoop 

11and harJI!ler & gnomon to Al 

1 +30 

41 

( 1 ) 

( 1 ) 

( 1 ) 

VOICE DATA 

LMP - REPORT DOME REMOVAL 
TOOL TEMP LABEL 
READING ° F  

LMP - REPORT RTG FUELING. __ _ 

LMP - REPORT FTT TEMP LABEL 
READI NG ° F  

( 1 ) CDR VERI FY TV CAPPED 

MCC - TV CAM ZOOM 1 50 ( ALSEP S ITE )  

( 1 ) LMP - REPORT 2nd  ( CDR ) 70mm 
MAG/EXP ____ _ 

1 +40 

( l )  LMP 

IN ITIAL CLOSE UP CAM FRAME # 

( 1 ) CDR/LMP - EMU CHECK 

( 1 ) CDR/LMP - COMMENT ON MET 
BEHAVIOR OF DUST 
THROWN UP , TRACK 
DEPTH 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA: 

-

-

-

"" 

1-

.. 

-

-

-

-

-

1-

1-

El K6 

1 

EVA 
L M P ACTIVI T I E S  

T I M E  

1 +30 

Remove dome , read temp l abel . 

& report 
·-

Engage & check FTT 

Wi thdraw fuel el ement --
Fue l  RTG - REPORT 

D i s engage FTT , read - -

temp l abel & report 
--

Rotate Pkg # 2 ,  & pos i t i on 
near pkg 1 ,  connect to carry bar 

Pu 1 1  t,1ET to MESA -

D i scard TV Bracket --
Put 70mm Cam on MET 
Ta ke 70mm Cam from ETB , S tow on 

MET -
P l ace 1 6mm Cam on Staff 
Unstow & open SRC 1 . 

S to�1 on MET : 1 +40 
Wei gh Bags 
Core tube Cap Assy 
Seal Organi c Sampl e � 

Uns tow Cl oseup Stereo Camera 
Extend h andl e & s k i rt and + 

pl ace on MET 

Turn Cl oseup Camera on + 

ALSEP TRAVERSE 
Carry ALS EP 

+ 

-t-

Rest as requi red + 

+ 

-� 

+ 
1 +50 

42 

DAT E :  Dec . 3 1  , 1 970 

s TASK 
E FUNCTION 

CDR ACTIVI T I E S  Q 
c L c 
A M D 
M p R 

Pass DRT to LMP 

Pass FTT to LMP 

Moni tor fuel i ng 
C l os e  seq bay doors 

Carry TV to 2 : 30/50 ' pos i ti on 
to v i ew ALS EP depl oy s i te 

Return to �1ESA 
Pl ace B&W TV Camera ( ETB) 

on +Y footpad 
Change l 6mm mag - hand to LMP 

Stow on �lET : 

35 Bag Di s penser 
3 Core Tubes on 1,1ET 
Uns tow thumper/Geophone 

Anchor - pl ace on MET 
Map & 1 00 ft Tether 

ALSEP TRAVERSE 

Carry LR3 , pul l  �1ET 

Res t  as requ i red enroute to 
ALSEP depl oy s i te 

):> ):> r r V> V> rT1 rT1 "C "C 
-l -l � ;o 

):> < < rT1 rT1 ;o ;o V> V> rT1 rT1 



0.. LJ.J Vl ....1 <C 

CREW EVA CUFF CHECKL IST 

2+06 [S�ort Slri 

u 2+'}L Deploy stool 1 0 '  NW C/S 
ln�enri1 deplof PSE [T/S 

arrow West-Remove girdle Turn 16:lf11 can1-off-change l'liig 
i f  emoty 

2+14 Check C/S level & [fi/P-CPLEE 
free of cables 

�elease 16 perimeter boyd 
bolts 

Free R F  cable-check corners 
�elease inner boyd belts 
Conrtect curtain corners 
Get CIS boyd bolts 

ALSEP LAYOUT 

M 

-$ 
IV 

300' "V 
LM 

N 5' 

4-

� 
I 0.. ::E 

....1 

0 ..... 
I 

� 
I N 

1 +50 
( 1 ) 

VO ICE  DATA 

CDR/LMP - EMU 
CHECK 

oz 
FLAGS 
PRESS 

COOL 

CDR LMP 

( 1 )  CDR - REPORT TRAVERSE COMPLETE 

( 1 )  CDR - REPORT 1 6mm CAMERA 
START 
( 6 F P' "'S----,1 6,----.,-M I""N ) 

2+00 

2+1 0 

43 

( 1 )  CDR - REPORT S I DE CONNECT 
( 1 )  LMP - REPORT CABLE REEL 

TEMP LABEL ° F  

( 1 ) LMP - REPORT AMPS BEFORE 
PRESS I NG SWITCH 
(6-8 amp Nomina

.
"l"') --

( 1 ) 

( 1 ) 
( 1 ) 

LMP - REPORT AMPS AFTER 
PRESSI NG SWITCH. __ _ 

( 0  Nomi nal ) 
CDR - REPORT PSE EMPLACE 
LMP - VERI FY SW 5 CW ( SAFE)  __ 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA :  1 

-

-

-

-

-

-

-

-

-

-

El K7 

L M P  ACT I VI T I E S  

ALSEP S I TE SURVEY 
Survey s1 te 

Pl ace barbel l ,  RTG upsun 

Ass i st CDR 

Di sengage bar from Pkg 2 
Repos i ti on Pkg 1 and bar 

Di sengage bar from Pkg #2  

Repos i tion  Pkg #1 and bar 
10 feet WEST of Pkg 2 

Ti l t  Pkg #2 

Rel ease RTG cab l e  Boyd Bol ts 

CAUT : READ Tn1P LABEL - DO NOT 
TUDlH WITH GLOVE I F  ALL DOTS 
ARE BLACK-REPORT 

Depl oy cabl e ,  di scard reel 
Veri fy short SW not depressed 
REPORT AMPS & connect cab l e  
Depress shorti ng swi tch 
Check shorti ng SW AMPS zero 
Ti l t  & al i gn Pkg #1 ( C/S )  
Remove dus t cover 
Pul l s i de connect rel ease p in  
Remove S I DE connector from 

cabl e crad le  on subpal l et 

Connect s i de connector to C/S 

THUMPER/GEOPHONE OFFLOAD 
Veri fy SWl tCh #5 i n  CW pOSl tl on 
Rel ease thumper/geophone (T/G) 

Boyd Bol t 

DAT E :  Dec. 31 , 1 970 

EVA 
T I M E  

1 +50 

CDR ACTIVIT I E S  

· r  Report compl eti on o f  traverse 

·r 

·r 

--

·-

ALSEP S ITE SURVEY 
Survey s 1 te to determine i f  

su i tabl e for ALSEP depl oy 

Depos i t LR3 on surface 

Cl ear or pack a reas as requ i red 
for Pkgs 1 & 2 

Park MET near l ocati on for 
Pkg 1 

l 6mm camera-on ( f8 , 250 ,6fps ) 

ALSEP  SYSTEM I NTERCONNECT 
Remove subpallet & pl ace ap-

prox . 1 0  feet NE of C/S 

2+00 Rel ease S I DE Boyd Bol ts 

Li ft S I DE from subpal l et 
Remove S I DE cabl e reel Boyd 

. 

· -

- -

. 

--

+ 
2+1 0 

44 

Bol t & cabl e reel 

Depl oy l egs and pl ace S IDE 
on surface near subpal l et 

Fol d  dust cover back 
Remove carry bar/ant mast from 

Pkg #l & stow on subpal l et 

Remove PSE stool from subpa l l et ,  
move to PSE s i te 

Pack surface for PSE stool l O ' NW 
& gouge hol e i n  center 

Pl ace stool on surface 
PSE OFFLOAD 

Rel ease PSE Boyd Bol ts 
Use UHT to remove PSE from C/S 

5 TASK � FUNCTION 

i � � 
t.t. p R 

:I> :I> 
r- r
Vl Vl 
rn rn 
"0 "0 

Vl Vl 
- -
-1 -1 
m rn 

Vl Vl 
c c 
;o ;o 
< < 
rn rn 
-< -< 

:I> 
r
Vl 
rn 
"0 

Vl 
-< 
Vl 
-1 
rn 
3: 

-
:z 
-1 
rn 
;o 
n 
0 
:z 
:z 
rn 
n 
-1 



CREW EVA CUFF CHECKL IST 

PSE .SL.NS!-11 ELD ,ALSEP MIT 

'"'' [Short SW 

u 2+08 Deploy stool 10' NW :;s 
Interim deploy PSE [T/G 

arrow West-ReJOOve girdle 
Turn 16rnn cam-off-change mag 

i f  ernoty 

2+14 Check C/S level & [M/P-CPLEE 
free of cables 

Release 1 6  perirnett>r boyd 
bolts 

Free Rf" cable-check corners 
Re 1 ease i nner boyd bo 1 ts 
Connect curtain corners 
Get C/S boyd bolts 

SWl:C_H_._,!'�� 

2+24 Mount �r.t rn.;<;t on C/". [CPi_ff 
Assernb le qirc.bal & ant 
Align & level ant 
Enter ELEV-tLi.l_ ,AZ-}i.J.£ 

2+34 Tur'l(LH)�w •1-CW,  sw #5-CCW 

?+35 Co'llolete PS[ s k i rt deo!oy, 
level & report deq [T/G 

2+40 Confirm Al 'iEP data �.r' MCC-1-i 

45 

(1 ) 

VOICE  DATA 

CDR - REPORT MCC-CALL STOP 
1 6rmn CAMERA 
CHANGE MAG ---
FROf� TO 
1 6MM CAMERA ----
START ___ _ 

( 6  fps - 1 6  mi n) 

( 1 )  Lt�P - REPORT f�/ P DEPLOYMENT 
2+20 

(1 ) CDR - REPORT C/S ERECTED 
LMP REPORT CPLEE DEPLOYMENT 

( 1 )  CDR - REPORT f�CC-CALL STOP 
1 6mm CAMERA 
CHANGE r�AG ---
FROM TO 
1 6MM CAf�ERA ----
START 
( 6 f p-=-s -----;-;1 6�m ,:;-c. n:T) 

( 1 ) LMP - REPORT CC IG  EMPLACED 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA: 1 

L M P  ACT I VI T I E S  

Remove T/G Assembly from C/S 

Remove T/G from restrai ni ng 
Arm/Pl ate Assembly 

EVA 
T I M E  

2+1 0 

·I-

-I-

DAT E :  Dec . 3 1 , 1 970 

CDR ACTIV I T I E S  

Carry PSE to l evel i n g  stool 

Remove PSE g i rdl e pi n 

Empl ace PSE on stool ( arrow west)  
Remove & di s card PSE g i rdl e 

s 
E 
a 
c 
A 
... 

TASK 
FUNCTION 

L c 
M 0 
p R 

--< " 

:r: V> 
c ..., 

3: 
" 0 
..., -n 
"' -n 

--... ' 

(;") 0 
..., :» 
0 0 
" ' :r:  ' o  

Unfo l d  T/G assembly , pl ace on MET I Z  
I .,  

-

1-

-

-

-

-

-

-

-

MORTAR PACKAGE DEPLOYMENT 
Remove Mortar Package (M/P) 

from C/S 
Carry M/P to depl oy s i te 1 0 ' �1 

of C/S 
Remove carry socket pi p pi n 

Depl oy two M/P l egs 

Parti a l l y  deploy M/P antenna 

Orient t1/P toward tM 

Complete M/P antenna depl oyment 

CPLEE DEPLOn1ENT 
Rel ease three Boyd Bolts 
Remove CPLEE from C/S 

Remove & d i s card carry 
socket pul l pi n 

Pl ace CPLEE on surface 1 0 '  N E 
of C/S 

Al i gn & l evel CPLEE 

S I DE/CCI G  DEPLOYMENT 
Rel ease CC I G  Boyd Bol t 
Engage UHT i n  S IDE carry socket 
Carry S IDE to depl oyment s i te 

approximately 55 ' SE  of C/S 
Remove & depl oy S I DE Ground 

Screen 

Remove CCI G 
Pl ace S I DE on ground s creen 

El K8 

+ 1 6mm camera off & change mag 

1-

-

2+20 

. 

- -

- -

· -

2+30 

46 

SUNSH I ELD DEPLOYMENT 
Check sunshiel d  (C/S) free of 

cables and other equi pment 
Start front center & rel ease 

suns h i e l d  Boyd Bol ts CW-

Unstow antenna cabl e 

Rel ease back Boyd Bol ts 

Rel ease rema 1 n 1 ng 
perimeter Boyd Bol ts 

Restrai n sunsh i el d  & rel ease 
three center Boyd Bol ts 

Control sunshi el d depl oyment 
use manual ass i s t ,  i f  reqd , 
to ra i se sunsh ie ld  

Remove & d i s card curta i n  covers 
& connect curtai n  corners 

Recheck C/S l evel & al i gned 
ALSEP ANTENNA I NSTALLATION 

Rel ease antenna gimbal Boyd 
Bol ts & l i ft gimbal from 
subpal l et 

Retrieve antenna mast from 
subpa 1 1  et 

I ns ta l l  mast on C/S 
Remove gimbal hous i ng cover 

I nstal l g imbal ( aimi ng 
mechani sm) on  mas t 

Remove & d i s card g imbal hous i ng 

l o  1 -n  

I� 
• 0  "' I �  0 :z 

"' V> 
--< I >- I �  
"' ..., 

" 
:» 
(") 

� 
"' 

..., 

0 
, 
" 
' 

0 
-< 
3: 
, 

I� 
" 
' 
..., 

, 
0 
, 
" 
' 

0 
-< 
3: 
, 
:z 
--< 

' 

0 

0 
..., 
"0 
' 

0 
-< 
3: 
m 
:z 
--< 

:» 
' 

V> 
m 
" 

V> :» 
� :z 
0 --< , , 

--... :z 
(") :z 
(") :» ;:;:; l ::z: O , V>  
'ti l :;;! 
' ' 

$ 1  �� 
3: 1 --<  , � 
:z 0 
--< :z 



CREW EVA CUFF CHECKL I ST 

2+24 Mount ant ru�t on C/S ["UL[f" 
AssentJ le "i:rbai & ant 
Aliq� & leve l ant 
Enter ELEV-6�,AZ-_l5.:fl_ 

2+31! Turn(LH)sw � 1 -CW, sw ,15-CC.W 

2+35 Coml"\letl" r>SE skirt deploy, 
level � report deg (T/G 

2+40 Confirm ALSEP data tJy MCC-H 

LR3 ALSEP ��OTOS 

� 2+42 Deploy LR3 100' W CIS [T/G 
"" 

Aliqn & lev€'1 LR3 
Remove dust cover 
Recheck alion & level 

2+4 7 Take photos of ALSEP & LR3 

NOTE: CEASE MOT!O!i 20 SEC 
---BEFORE & � SEC AFITR OHUMP 

T /G, TH1.11PE� 

� Z+J& I:�����
T 

T �a!nchor [PSE 
Get halllll"r & extril T/G flag Recon & select depby l i ne Install ;mc"or & flag 

[ALSEP 5WS Dep 1 oy geophones 
Verif� �CC-H ready for T/G 3 ac:tlVl ty [LR 

2+51 Acti vate Thumper .:.15 '  --
Not i fy Al each shot-.All 

MOVEMENT CEASE FOR 2C SEC 
BE'"ORE & 5 SEC AFTER SHOT 

TO FIRE: Select ASl, rotate 
-armsw, wait 4 sec,depress 

to fi re (21 times ) 

Astra Sl.' �5 - Cl< [sample 

� 
� 

2+30 

( 1 ) 

( 1 ) 

( 1 )  

( 1 ) 

( 1 ) 
2+40 

( 1 ) 

( 1 )  

( 1 ) 

( 1 ) 

2+50 

47 

VOICE  DATA 

CDR REPORT ANTENNA SETTING 
ELEV AZ 

CDR - NOT I FY MCC FOR 
SW 1 ACTUATE TO CW 
( HOLDOFF RELEAS E )  

( 8  M IN  DELAY BEFORE 
STARTING THUMPER) 

REPORT SW 5 CCW (ARMED ) 

U�P - REPORT S IDE  L EVEL & 
AL IGNMENT 

LMP - REPORT PENETROMETER 
�1EASURH1ENTS 

CDR - REPORT PSE LEVELED & 
ALIGNED G IVE  AL I GNf�ENT 
FROM COMPASS 

CDR - REPORT OR MCC CALL : 
STOP 1 6MM CA�I 

CDR - CONFIRM Xf·1TR TURN-ON 
AND DATA RECEIVED BY 
GROUND 

MCC - REPORT "GO"  FOR THut�PER 
ACTIVITY 

CDR - REPORT LR3 SHADOW 
AL IGNMENT & LEVEL 

CONFIRM DUST COVER 
REMOVED __ 

REPORT 70MM MAG/EXP # 
CDR/LMP - EMU CHECK 

--

CDR LMP 
02 

FLAGS 
PRESS 
COOL 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA: 1 

L M P  ACTI VI T I E S  

f- Remove dust cover 

EVA 
TI M E  

2+30 

I mpl ace & ori ent CCIG 
Check dust cover corners ( free i f -� 
Pul l dust cover rel ease p i n  reqd ) 
Al i gn & l evel S I DE -� 

-

1-

1-

Report l evel & al i gnment 

GEOPHONE DEPLOYMENT 
Assembl e  T/G anchor, T/G fl ag 
ext handl e .  Take penetrometer 
Remove hammer from MET 
Recon & sel ect depl oy l i ne SE 

of C/S 

Pl ace T/G cab le  anchor i n  l oop 

Retrieve thumper/geophone from 
r�ET 

1- Wal k to SE of C/S al ong 
depl oyment  l i ne 

1- Depl oy Geophone Cabl e 1 0 '  SE 

1-

1-

E l K9 

empl ace fi rst Geophone 

Depl oy Geophone Cab le  to 
1 60 '  SE of C/S 

Empl ace second Geophone 
& Marker Fl ag 

Depl oy Geophone Cabl e to 
31 0 '  SE of C/S 

Empl ace th i rd Geophone 
Check Geophone Cabl e l i ne 

Confi rm 11 ready 11 for thumper 
acti v ity wi th MCC 

-r-

-r-

-I-

-� 

and 
rdg .-r-

·t-

2+40 

·t-

. 

-t-

·t-

·r-

I" 

-I-

2+50 

48 

DAT E :  Dec .  31 , 1 970 

CDR ACT IV IT IES  

I ns ta l l  antenna on g imbal 

Check C/S l evel & al i gnment 
Al i gn antenna 
Level antenna 
Enter ELEVATION 6 . 41 
Enter AZI MUTH 1� 
Recheck al i gned�vel ed 

Turn SW #1 -CW , SW #5-CCW 

PSE DEPLOYMENT 

Use UHT to deploy thermal 
shroud 

Level PSE 

Report l evel & a l i gnment 

Confi rm ALSEP data by HCC 

Dep l oy LR3 1 00 '  W C/S 

Level and a l i gn LR3 

Remove dust cover 

ALSEP PHOTOGRAPHY 
Remove 70mm camera from f1ET 

Photo PSE 

Photo Mortar Package 

Photo CPLEE 

� TASK � �F,.-�NCTT71�-j 
A II 0 
M. P R 

0 
ITI 

"' � 
ITI 0 
0 -< " :;:: 
:::C ITI 
0 :z 
� ..... 
0 
ITI " ,... 
0 
-< 
:;:: ITI :z ..... 



CREW EVA CUFF CHECKL I ST 

PIX 

L-HO:l 

Xld 

�-A!"�!!_'>_JIJ r _!_R_�'-._�LOS"fll l 

2+'l� Gfot ext hP ' 1  
PuT:  MtT-c0 : 1 ect L �rjmrr-r 8 
Co,prehen'. i V P  Sample 
(COORD 10/E=' TJ STOP FC:P 

HUMP SEn) 

3•2•l Besi n -::eo],,;Jy t rH - c n l l e c t  
dnrumentc•d �am�le< 

3�]S �Pt to l\l5EP for MlP •\ct 

�·ec P 0 s i t i c n  - --, 2 : 3U/5J' 
V'('" Mf5A 

7ilrnr'' can. 1n (;:; 
<tow Sdm(ll c·, i �  SRC 
Colle-ct rrore sa"(!les 1 n 3 

wt>i qh bao to •; 11 5Rf 
Pack SRC 

I 
I 

! __ { z 

Ol- L L  -z L 

��THUMPER 

� 2+36 Take PO�T Meas [PSE 
-' ksse111t>le T/S anchor 

Get ha'llr'l.:'r � extra r,;:; f l a o  

Recon & St' l Pct deolov � 1 f1E' 
l n s t d l l  ancf'Or & flaq 
Deo;o.v geophones [IILSEr sws 
•:er�fy MCC-H ready for T/G 

ac t i Vl ty :LP] 
2+51 Act hate Thumper �[5'  -

N o t i fy Al each S"ot-�11 
.'1CIVE�E�,-;- CEASE FOil 20 SEC 
BE"ORE � 5 SEC I'.'HR \HCT 

�Q__£_:Rf: Select f,S [ ,  rotate 
arn sw, wai t 4 sec,de�ress 
to fire (21 t i ii'IE' s )  

Astrc Si<i •5 - C� [sample 

2+50 

49 

VOICE DATA 

�1CC - G IVE GO FOR EACH 
THUMPER F IR ING WHEN 
SE ISMIC  DATA IS QU I ET ;  
PROCEED WHEN DATA TAKE 
FOR EACH F IRI NG IS COM
PLETE - NOMI NAL 20 SEC 
BEFORE ,  5 SEC AFTER . 

( 1 )  CDR - REPORT 70mm EXP# ___ _ 

( 1 )  THUt�PER ACTI VATIONS 
( 1 )  ( 2 )  ( 3 )  
( 4 )- - ( 5 )  - - ( 6 )  
( 7 )- - ( 8 )  - - ( 9 )  

( 1 0  )- -, 1 1 )  - -, 1 2 )  
( 1 3 )- -( 1 4)  - -( 1 5 )  
( 1 6 )- -( 1 7 )  - -( 1 8 )  
( 1 9 )= =( 20 ) = =( 2 1 ) 

MCC - REPORT EVA EXTENSION 
FROr� MCC WHEN GRANTED 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : 1 

L M P  ACTIVI T I E S  

i--
THUMPER ACTIVITY 

Acti vate Thumper near thi rd - Geophone and at 1 5 '  
i nterval s  al ong cab l e  
back to C/S ( total 21  times ) � 
Adv i se CDR of i mpendi ng 
acti vati ons 

'-

,.. NOTE : 
Remai n  sti l l , do not wal k for 

i-- 20 seconds before & 5 seconds 
after each thumper activati o n .  

- Photograph & col l e ct several 
samp le .  

1-

1-

1-

1--

1-

1-

1-

� 

I-

1-

1-

� 

1-

'--

El Kl O 

EVA 
TI M E  

2+50 

·-

-1-

. 

-� 

--

-1-

-r-

3+00 

. 

+ 

·r-

+ 

-t-

+ 

1-

·I-

3+1 0 

50 

DAT E :  Dec . 31 , 1 970 

s TASI( 
E FUNCTJON 

CDR ACTIVI T I E S  Q 
c L c 
A M D 
M. p R 

_, 
Photo S I DE/CCI G  :r: 

c 
3: 
-.:> 

Photo RTG & LM fT1 
"" 
> 

Photo Geophones & Thumper n 
_, 

acti vi ty < 
_, 

Photo C/S 
-< 

Pul l  f�ET 

Photo LR3 
SAMPLES COLLECTION V> 

"" 
3: 
" ' 

Pul l  MET to comprehens i ve , 
(/> 

s ampl e area n 
0 ' 

Col l ect comprehen s i ve sampl e ' 
, 
n 
_, 
� 
0 
z 

Col l ect 4Kg soi l s ampl e 



CREH EVA CUFF CHECKL I ST 

SAMPLES , RET TRAV , CLOSEOUT 
2+55 Get ext hndl ..... 

I 
c.: 

[thumper Pul l MET-col l ect 0 u 
Comprehensi ve Sampl e 

> { COORD W/E D  TO STOP FOR 
;:;2 THUMP SEQ) 
1-

3+20 Begi n geol ogy trav - col l ect 
documented samp l es 

3+35 Ret to ALSEP for M/P Act 

3+40 Ret to LM 

3+45 Pos i ti on - TV 2 : 30/50 ' 
view MESA 0 

70mm cam i n ETB .... 
I 

Stow samples i n  SRC ..... 
.... 

Col l ect more sampl es i n  a I 0 
wei gh bag to fi l l  SRC ...-

Pack SRC 

3+1 0 
,.-..;. 

1-

-

-

1-

1--

-

� 

-

-

1--
3 

-

-

1-

1-

-

-

-

-

1-

3 f:ro  
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VO ICE DATA 

( 1 )  CDR/LMP - EMU CHECK 

CDR LMP 

02 

FLAGS 

P RESS 

COOL 

( 1 }  LMP - REPORT ASTRO SW 5 CW ( SAFE)  

( 1 ) CDR/LMP - FRAME NO . RPT . 
70mm CAMS 
CDR. ___ _ 

LMP 
( 1 )  CDR/U�P - DEs·""cR�I'""B...-E "S-.-.M""'1P"L'ES 

COLLECTED , RPT . 
BAG NOS . __ 

DISCUSS LOCATIONS , 
+20 DISPOSIT ION , 

REASON SAMPLES 
TAKE N ,  UNUSUAL 
F EATURES 

( 1 )  CDR/LMP - REPORT CLOSEUP 
CAMERA USAGE : 
ORI ENTATION , 
FRAME NOS . 

ORI ENT FRAf�E 



M I S S I ON :  
EVA: 1 

APOLLO 1 4 ,  H-3 DAT E :  Dec. 31 , 1 970 

s TASK 

EVA E FUNCTION 
L M P  ACTI VI T I E S  CDR ACTIVIT IES Q 

T I M E  c L c 
A M D 
M. p R 

- 3+1 0 

- f-

- + 

- r 

-
Astro SW #5 - CW •f-

- Geology traverse -r Geol ogy Traverse 
to Doubl et to Doubl et 

1- ·r 

1- NOTE : r Documented Sampl e Col l ecti on 
Length of traverse i s  footba 1 1  s i ze rock 

dependent on time of 
1- EVA exten s i on r 

1- •f-

1-- 3+20 

1-

r- . 

1- •f-

1-

1-- -1-

1- t-

1- ·t-

1- ·r 

r- -r-

'--
3+30 

El Kl l 

52  



CRF\-1 EVA CUFF CHECKL I ST 

�-�P_l_!_S_,_R! T I_R_"\_V _, _9�1� F';LJT 
2+')5 Get E'Xt hr•dl 

Pu11  �tT-u: l l e c t  [ thumPPr '-' 
Cortprehens i ve Samp 1 e 
(COORD W/EO .,.0 STQf fOR 

7f''JMP S£11) 

3+211 llegin qeolo<Jy trov - collect 
documented sample< 

)+JS Ret to AL5EP for �/P 1\ct 
]+4J Rf't to LM 

3+45 Pos i tion - TV 2 : 30/SO· 
�ir:w '1fSA 

l�rm1 l<l''' in L Til 
'tow �dll'o le� in SR: 
Collect ll'Ore >al!llles in � 

W€ ' Cih tao t� fi 1 1 SRC 
Pack SRC 

3+?11 �:l�w· on •c: - p u l l  "ET 
RP�in QP0ln<�y trill' 
'<e" to A� Sl f' fnr MIP Act 
Ch"d '1/f' a l i nn � 1evt'; 
' lnhd. 11 �t-11 ,�fet·• rods 
Sl· ! 2 qff' sw<. to AR� 
�f'C� .. c� n' · '1� & level 
-�s tr<· s·,. -s - CCW 

�''L'T: ·_lN : 5tav �� frn"l-
lJM• of �-;r 

EVA [!.OSEO:JT, STOiol LISTS 

"";" 3+45 MET nf>ar MESA(tail i n )  [TV 
!f 70f1Tll cam in ETB -' Tllem Deg Sampl e  in cavity 

J-16nn mags in ETB f"'' 
�ap 1n ETB samoles 
Stow l Eirrm cam on ME 
2 weigh bags on MET 
UnstOW' SRC �2-phce on MET 
Cl oseup carrera - OFF 
Remove to,gs 

ETB sto .. age l i s t  
- 2  70Rl1' cam 
-3 16m rnags 
-map 
- l enshcribe/brush assy 

VOICE DATA 

3+30 
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FRAt·1E NO . REPORT -
70f�t� CAMS 
CDR 
U1P:---

( 1 )  CDR/U�P - DESCRIBE  SAMPLES 
COLLECTED , REPORT BAG 
NOS . 

D ISCUSS-LOCATIONS , D I SPOS IT ION , 
REASON SAMPLES TAKEN , 
UNUSUAL FEATURES 

( 1 )  CDR/LMP - REPORT CLOSEUP CAMERA 
USAGE : ORI ENTATION , FRAME 
NOS . 
ORI ENT FRAME 

( 1 )  U�P - REPORT F INAL-f�/P OR! ENTATION 
+40 

( l )  LI�P - CONF IRM SW #5 CCW (ARMED)  

( 1 )  CDR/LMP - REPORT WHEN I N  V I C I N ITY 
OF LH 

( 1 )  CDR/LMP - REPORT F I NAL FRAME 
#S ON 70MM CAr� 
CDR ____ _ 

LMP ___ _ 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 3 1 , 1 970 
EVA : 1 

s TASK 

EVA E FUNCTION 

L M P  ACTIVI T I E S  CDR ACTIV IT I E S  - 0 
T I M E  c L c 

• M D 
M p R 

- RETURN TRAVERSE 3+30 RETURN TRAVERSE ;o ;o ,., rn ___, ___, c c 

Retrieve ?Omm cam from C DR Start traverse back L�1 
;o ;o 

to :z :z 
-

Pul l �lET on traverse back � Sel ect sampl e areas & ___, � 
;o X: 

to LM, sel ect sampl e areas col l ect s ampl es . :t> :t> < < 
& samples . Photo sampl es ,., ,., 

- -r- ;o ;o V> V> 
wi th ?Omm camera ,., rn 

- f-

- -� 
MORTAR PACK ACTI VATION 3: 

- -� 0 
;;o 
___, 
;t> 
;;o 

- Unl ock safety rods - -o 
Use UHT to hol d Mortar Pac k ,  ;t> n 

pul l safety rods 7<: 

r- Check M/P al i gnment r ;t> 
n 

Turn on two M/P SAFE/ARM SWS -l 
� 
< 
;t> r- _, 
� 

Recheck M/P ori entation 0 :z 
f- Turn on Astro SW #5 ( CCW) -� 

Remove T/G cabl e anchor 

f- Pl ace UHT on t�ET 
3+40 

� -

- -

- - -

- -

EVA CLOSEOUT EVA CLOSEOUT - --
Pul l MET near MESA Pos i t i on TV to v iew MESA ,., rr1 

< < 
and l adder areas :t> :t> 

n 
S tow ?Omm camera i n  ETB -- n ' - ' C) C) S tow thermal degradati on Sto�1 ?Omm Camera i n  ETB V> V> 

rr1 rn 
sampl es i n  LGEC cavi ty C) C) c 

- c ___, - Stow documented s ampl es ___, 

Stow 1 6mm mags i n  ETB i n  SRC #1 i ncl ud i ng 
- _.._ 4 Kg bag of materi al 

Stow 1 6mm camera on MET 

- Remove 2 wei gh bags from -

MESA & pl ace on MET 
-

3+50 
El Kl 2 
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CREW EVA CUFF CHECKL IST 

SRC l ETB STOWAGE 

SRC stowage: 
u -organic cont sample 

-comprehensive sa�le 
-documented samples 
-addtl SaJIP 1 es as reqd 

Remove skirt-seal SRC 

ETB stowage l i s t  
-2 7 ()rm  cam 
-3 1 61'1111 mags 
-�p 
-lens/scribe/brush 

0 

� 
EVA CLOSEOUT & TERM 

+00 Clean & check OO ' s (TONGS OFF) 

Hand SRC to LHP [on ladder 
Park MET in sun p 45°(11/20') 

[ingress 
Cover SRC 2 with 5-Band 

cover 

Trans ETB up - [trans 

Ascend to LM porch 
Stow LEC -- [LEC to Al 
Hand SRC to Ed ------.. 

•11 Ingress 

+13 Repress 

EVA CLOSEOUT ,STOW LISTS 
' . ' � J�s � �:; �S:r� �a�, � ", rrv 

!j Thel"''ll Deg Sa!llp le t n cavity 
3-16m IMQS in ETB fstow 
Jltap in ETB Lsamples 
stO\Ij l6nn! car& on MET 
2 weigh bags on MET 
Unstow SRC 12-pl ace on MH 
Cl oseup caft'!ra - OFF 
Rer110ve tongs 

ETB stowage l i s t :  
- 2  7 ()rm  cam 
-J 16!rln mags 
-mp 
-lenstscri bejbrush 

SRC stowage l i s t :  
-docURented sai!IP 1 es 

EVA TERM,ETB TP.ANS 

+00 Clean & check EMU's "" Ascend to !!lid-ladder r�:;:
s
�RC on porch [hand-up 3 

Trans ETB up-stow - [trans 
RH eng cover 

Check LH systems 

[ascent 

Pass LEC to Al - [stow 
Rec SRC from Al -stow 

LH eng cover, end up 

+11 Assist Al [i ngress 

4+1 3 Repress 

e 

� 
0 

I I  

4+00 

VOICE DATA 

3+50 

CDR LMP 

02 

FLAGS 

PRESS 

COOL 

( 2 ) LMP - REPORT CLOSEUP CAM OFF 

( 1 )  CDR/LMP - EMU CHECK 

( 1 )  CDR - CONF IRM COVER  ON SRC AND 
t•1ET AT 45o 

( 1 )  tKC - REQUEST CDR TO CAP TV I F  REQUI RED 
4+1 0  

55 



M I S S !  ON : APOLLO 1 4 ,  H-3 
EVA: 1 

-

t-

t-

t-

t-

-

-

t-

t--

t--

t-

-

-

LM P ACT I VI T I E S  

Unstow & pl ace SRC # 2  on MET 

Turn cl oseup camera 
OFF 

Remove tongs , pl ace on 
tool carri er 

EVA TERMI NATION 
Cl ean & check EMU's  

Ascend to middl e l adder 
rung 

P lace SRC on pl atform 

I ngress 

Trans ETB i nto U·1 , stow 
on LM as cent engi ne cover 

El Kl 3 

EVA 
T I M E  

3+50 

. 

. 

-I-

. 

4+00 

. 

. 

. 

. 

-I-

+ 

+ 

+ 

4+1 0 

56 

DAT E :  Dec . 3 1 , 1 970 

CDR ACTIVI T I E S  

Col l ect addi ti ona l s ampl es 
to fi l l  S RC #1 ( put  i n  
bag separated from docu
mented sampl es ) 

Cl ose bag & pl ace i n  SRC 

Pack , remove s k i r t ,  and 
sea 1 S RC #1 

Cl ean and check EMU ' s  
& remove tongs , pl ace i n  
pouch 

Hand SRC #1 to LMP 

Park MET i n  sun at 45 
degree angl e to sunl i ne 

Cover SRC & cameras 
wi th S-Band antenna 
therma l cover 

Trans ETB i nto LM 

S TASK a FUNCTION 

i � � 
M. p R 

0 :z 



CREW EVA CUFF CHECKL I ST 
r--r-----:------=-----...--, 4+ 1 0  E CLOSEOUT & TERM VA ,...... 

& check EMU ' s (TONGS OFF ) 
...... 

4+00 Clean I 
0::: 1-0 u 

Hand SRC to LMP [on l adder 
Park MET i n  s un @ 45° ( 1 1 /20 ' ) -

[ingress 
Cover SRC 2 wi th S-Band -

Vl cover 
Vl 
...... 

[trans t-0::: Trans ETB up <.!! z ...... 
As cend to LM porch 1-Stow LEC [LEC to Al 
Hand SRC to Ed 

0 r 
...... 

4+1 1 Ingress I 
...... 
("') t-I 

4+1 3 Repress 0 
...... 

-

-

-

r -

EVA TERM , ETB TRANS 
f-...... 

4+00 C l ean & check EMU ' s  I 
c... 

Ascend to mi d-l adder ::E: f-� P l ace S RC on porch [hand-up 
a:> Ingress 
f- -
...... 

Trans ETB up-s tow --[trans 
RH eng cover r-Check LM sys terns 

[ascent f-

Pass LEC to Al [s tow 1-
Rec SRC from Al -stow 

LH eng cove r ,  end up 0 
...... f-I 
...... 

4+1 1 Ass i s t  Al [i ngress ("') 
I 0 -

...... 
4+1 3 Repress 

-

57 

VO ICE DATA 

( 1 ) CDR - REPORT HATCH CLOSURE & 
REPRESS I N IT IATED 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 970 
EVA :  1 

s TASK 

EVA E FUNCTION 

L M P  ACTIVI T I E S  CDR ACTIV I T I E S  Q 

T I M E  c L c 
A M 0 
M p R 

- Pass LEC to CDR 4+1 0 Stow LEC on pl atform 
Pass SRC i nto A/S 

- Recei ve & stow SRC on l eft s i de -I-ascent engi ne cover,  end up I ngress * 

- ·r 
As s i st CDR Close hatch 

- + Repressuri ze cab in  

- ... 

I- - - - - - - - - - - - - - - - - -.... fT1 
END EVA 1 :z 

CJ 

r - *From th i s  po i nt on ,  procedures fT1 
< 

governed by "LUNAR SURFACE :t> 

CHECKLIST" � 

f- -

r -

f- -

I- 4+20 

f- 1-

f- -I-

I- -1-

f-

I- -1--

f- r 

f- r 

- ·I-

- 1-

-
4+30 

El Kl 4 
58 



3 . 2 . 2  EVA 2 

The de tailed timeline procedures for EVA 2 are shown on the following 
vertical format shee ts , with the corresponding crew cuf f  checklis t 
pages facing . The Voice Data P lan is also included on the facing page . 

De tail sampling and re lated procedures during the traverse are in 
Se ction 3 . 2 . 3 ,  with those pages of  the cuf f  checklis t which se rve 
as a guide for the crew whi le doing these proce dures . 

59 



CREW EVA CUFF CHECKL J ST 

D ISTANCE ESTIMAT ION 
I f  LM top to pad : 

« c Wi de as Earth - 620 ft . u 
Ecl i psed by t h umb - 350 ft . 
(arm' s 1 ength ) 

I f  LM cl uster to cl us ter : 
Wi de as Earth - 350 ft. 
Ecl i psed by th umb - 200 
(arm' s 1 ength ) 

ft . 

I f  Ascent Stage - top to i n terface : 
0 Wi de as Earth - 280 ft . .... I Ecl i psed by th umb - 1 60 ft . .... 
..., (arm ' s  l ength ) I 0 
.... 

r-

t-

t-

t-

t-0 
_ ,  V> I -1 '  1-

r 

I t-
t-

-

-

-

t-

t-

t-

r-

t-

!-

r 

-

'--

60 

VO I C E  DATA 

EVA 2 

CODE 

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

( 2 )  DATA MAY BE DE FERRED UNT I L  
LATER I N  EVA O R  DEBR I EF I NG 

NOTE 

S UN  ANGLE � 23° AT START OF EVA 2 

( l )  COR/LMP - EVA WATCH START - MARK 



t-

t-

t-

r-

t-

1-

r-

-

1-

r-

t-

F INAL 
DECEMBE R  1 9 70 

APOLLO 1 4  
MISS ION H-3 

NOMINAL TIMELINE 
LU NAR SU RFAC E EVA 2 

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

T I M E  

PRE-EGRESS OPERATI ONS 0+00 PRE-EGRESS OPERATIONS 

START EVA WATCH ·f- START EVA WATCH ( CALL "MARK" ) 

--

-- NOTE : DETAILED PROCEDURES ARE 
PRESENTED IN "LUNAR SURFACE 

-- CHECKLIST'  II  "EQUIPMENT P REP 
EVA 2" SECTION 

-� 

·f-

-

-

,. 

OPEN HATCH 0+1 0 EGRESS 

61 

s TASK 
E FUNCTION Q 
c L c 
A .. 0 
... p R 

\� -u 
::0 
rn 

' rn rn 
G> G> ::0 ::0 rn rn V> V> V> V> 
0 0 -u -u rn rn 
$! $! .... .... 
� 
0 0 :z :z V> V> 

' ' 



CREW EVA CUFF CHECKL I ST 

u 

0 

0 

COR - EVA 2 

EGRESS, FAM, MET LOAD 
0+10 Jett bag [hand out 

Pass LEC to Ed- [hook up Descend 

0+16 Re-hm [load ETB 
Trans ETB dn - [trans 

0+21 ."'ET near MESA (head in)  
SRC t o  MESA-securt' � open 
Stow on MET: 

-2 wei � bags w/hooks (flTC) 
-MSSC ACC POI.Ich) 
-35 Bag Dispenser (HTC) 
-3 core tubes & cap assy 

Leave SESC in  SRC 
Seal Organic Sample 
Stow SWC bag on MESA 

MET STOWAGE CHEO:: 

� 

�� -BSLSS [MET load 8 0+26 -ext hndl & 2 tongs 
* ( 1 )  - 2  core cap assys 

� 

0 

0 

-tether & gnCHllOn 
-hanmer -sl'lk! l l  scoop 
-6 cor-e tubes * ( 3 )  
- I  3 5  bag dispenser * ( 1 )  
-trench tool 
- l 6rm1 cam & Zmaqs (CEX) •(J )  
-2 SESC, MSSC • ( 1 )  
-2 701T'fll cam P. 1 1Tldg(HBW ) * { 3 )  -closeup cam (turn on)  
-6 weigh bags (2  i n  HTC) :(2 )  
-MESA b rush 
-TDS .. ( 2 )  
-Pol.:lr F i lter {ace pot�ch) 
-�P 

�QU 
ETB TRANS 

0+10 Assist Al [egress 
Hand jett bag to Al --. 
Hook up LEC ---[hand 1 n 

0+15 Check ETB 
-2 70nrn cam (HBIH) 
-70lllll lll<lg (HBIH) 

(CEX1 - 3  1611Tll r.aqs 
-�P 
-BSLSS 
-Polar F i l ter 

:J+:?- lr<lrlS ETB dr� --- [trar�s 
Veri fv CB coflfi q & VOX sens -

[MET l oad 

':'!c__l _ _  :::!_,L�!'1_ 

� 
0 

� 

�� 0+21 Move th ru ha.tch � close 
Descend & re-fam [open S�C :�:: 

0+26 Stow on MET 
-2 70!111l ca<n (HB\H) 
- 70rm1 mao (HBIH} 
-3 161l"Wl' ii.ags (C0)-1  on cam 
- 1 5f11Tl cam on staff 
�p ( i n HTC) 
-trench tool 
-MESA brush 
-TCS (<lCC pouc!'!) 
-polar filter [ace pouch) 
-BSLSS 

MET to SEQ bay o 
O+l:l Remo�e LPI'I pallet to MET 

Sensor & tri pod to Al ( ass i st 
Stow elec � reel on MET 
Read � Reoort temp hbels 
,.-urn e�- uncage �reters 

0+1 0 

0+30 
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VOICE DATA 

( l )  MCC - REQUEST CDR TO UNCAP 
TV I F  REQU I RED 

( l ) 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : 2 

-

-

-

-

t-

r 

t-

-

-

-

-

-

-

-

-

-

E2K2 

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

Ass i st CDR 0+1 0 

-

Hand jetti son bag to CDR --

Receive and hook up LEC 

Load ETB : ( un l ess  al ready done) --
-70mm cam & 1 mag ( HBW) 2 
-3 1 6mm mags ( CEX)  

--

-Traverse Map 
-BSLSS 
-Po 1 ar Fi l ter 

-

--

As s i s t  CDR 

Prepare for egres s :  veri fy CB + 
confi gurati on & VOX sens i ti v i ty 

EGRESS 
Move through hatch 

Cl ose hatch 

Recheck mobi l i ty and stabi l i ty 

MET LOAD ASSIST 
Stow cameras & maps on MET 

-70mm Cam & 1 mag 2 Cams 
-1 6mm Cam & 2 mags 

Stow BSLSS under HTC 
Stow map i n  HTC pouch 
Stow trenchi ng tool on MET 
Stow MESA brush i n  HTC 
Stow Thermal Degradati on Bag i n  

pouch 
Pul l MET to SEQ Bay 

0+20 

0+30 

63 

DATE : Dec .  31 , 1 970 

C D R  ACTI VI T I E S  

Move through hatch 

Jettison bag ( i f  necessary) 

Pass LEC to LMP 

Descend to surface 

FAM/ETB TRANSFER 

Recheck s tabi l i ty and mobi l i ty 

Transfer ETB to surface 

Stow ETB on MESA 

MET LOAD 
Move MET near MESA 
P l ace & secure SRC 2 on MESA 

Open SRC 
Stow SRC equ i pment on MET : 

-2  wei gh bags wi th hooks 
-SESC 
-35 bag d i spenser 
-3 core tubes and cap assy 
-rlagneti c Samp le  Conta i ner 

Seal Organ i c  Samp l e  
SWC Bag o n  MESA 
Check MET stowage l i st 

( on Cuff Ck L i st )  

s TASK 
E FUNCTION 
Q 
c l c 
A M 0 
M. p R 

, 
""' , 
, 
V> 
V> 

-, 
J> 
"' -----rn 
---< 
"' 
---< 
;o 
J> :z 
V> 
" rn 
;o 



CREW EVA CUFF CHECKLIST 

�VER'Sf 
"' [oos MET 
0::: O•<ID Go to SEQ Bay remove 8 Sensor on !ripod (•l ) ?tdlet 

StC"<� assy on MET [stow elec �j 
� 0+35 Report start of tnv & take -

photo of LM (@ 200 ft) 

STATION 1\ - 2S min � rfo-s-:r;;ateScOQP& e�t hndl \i 
������M�6� �r���ag IB 
Take c l oseup photo 1 s i de 
Sorin� le dust on sarro;Jle 
S�ake TOS 
ClosPUD photo bth qdes 
Brush o•f sa�le 
Close-up ohoto both s i des 
Fold TDS & re-baq 
Unstow 2nd Tos 
Sprinkle dust on S<'lmo1e 
Shake TOS 
C1 nse<.�p �hoto hoth <. i d<!<. �F Fold TDS &. re-baq 
Ed-LPM 

� 

l_!'�_,__ SEG!_!i__TRAV 

§i: 0+35 P :.� l l  MET -begin trav 
--' (opt) 161ll11 cam,on fS . , , 500,6FPS 

STATION A - 25 min �� �LPM for point �<IS 
Pt10to tripod-t�ther tonqs 
After 60 sec read rreters 

(X, Y ,Z)  3X 
Repeat meas for pes 2 & 3 
Rewind cable & st()Yj LPM 
Al-TOS & MET track photos 

2. Ed-take pan 
Al-Describe site 

3 .  hke sall"(lles & dbl core 

STATION B - I min 
1 .  Pan 
2 .  Samples 

0+30 

0+50 

64 

VOICE  DATA 

CHECK T V  FOV BEFORE STARTING  
OF T RAVERSE 

( 1 )  CDR - REPORT 

START T RAVERSE 

( 1 )  CDR -

0+40 

REPORT CLOSEUP CAMERA 
ORI ENTAT I ON & FRAME NO .  
COMMENT ON T RACK DEPTH , 
MECHANI CAL CHARACTERIST I CS ,  
BOTH MET AND SELF 

ORI ENT FRAME 

{ 1 )  CDR - REPORT REACHING  STAT I ON A 

( 1 )  CDR -
TDS 
S/N 

REPORT CLOSE UP CAMERA 
FRAME NOS . T DS 

S/N 

( 1 )  LMP - y::;-v-; Z READINGS ( 3 TIMES ) 

2 3 sw 
X 

y 

z 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec .  31 , 1 970 
EVA : 2 

L M P  ACTIVI T I E S  
EVA 

T I M E  
C D R  ACTI V I T I E S  

r- f·IAGNETOMETER OFFLOAD 

-

-

-

Offl oad Lunar Portabl e Magneto
meter ( LP�I) pa 1 1  et from LM 

Unstow & hand tri pod & sensor 
to CDR 

Stow cabl e reel on MET 
Report LPM temp. 
Stow el ectroni cs on MET 

Uncage meters & turn on 
el ectron i cs 

- Di s card pal l et 

TRAVERSE BEGINS -
Go to Station A ( 1 300 Ft )  

Rate : 4 fps 

0+30 �1AGNETGr1ETER OFFLOAD 

+ 

+ 

1-

+ 

·r 

·r 

�love to SEQ Bay 

Recei ve LPM tri pod & s ensor 
from LMP , mount s ensor 
on tri pod 

S tow tri pod/sensor on MET 

�lET TRACK & FOOTPRINT EVALUATION 
Pl ace 70mm Cam on RCU 
Pi ck  up c l oseup camera 

TRAVERSE BEGINS 
Go to S tation A ( 1 300 Ft)  

Photo f1ET tra cks w ith both cams 

Comment on track depth , 
·r mechani cal  characteri sti cs 

REPORT CLOSEUP CAM ORI ENT ,FRAMES 
- - - - - - - - - - - - - - + " - - - - - - - - - - - - - - -

Comment on pri nts , depth , 
me chani ca l characteri sti cs 

-

-

-

-

-

-

E2K3 

REST 

STATION A 

LPM POINT MEASUREMENT 

Unst01·1 cabl e  reel 
Uns tow sensor/tri pod 

Move sensor to s i te 35 ft av1ay 

Erect tri pod , check sensor ori en
tation  ( #1 , fac i ng downsun ) 

Al i gn & l evel sensor/tri pod 

Move to f�ET (el ectron i cs )  

Photo tri pod/sensor ( l ocal i zation 
shot--pick up l andmark)  

Report X ,Y , Z read i ngs ( repeat 3 
times ) 

Return to sensor 

Reorient sensor to #2 pos i ti on 

0+40 

... 

-

·r 

0+50 

65 

STATION A 

TDS EXPERHIENT 
Assembl e smal l s coop & Ext. Hndl 
Take out �IESA b rush & TDS bag 

Take out 1 s t TDS , l ay fl at on 
�lET tabl e 

Take c l oseup c am shot,  1 s i de 
Spr ink le  dust on s ampl e & shake 

off excess 
Take c l oseup cam shot,both s i des 

Brush off s ampl e w i th MESA b rush 
( get as c l ean as  pos s i b l e )  

Take c l oseup c am shot,both s i des 
Fol d  s ampl e and rebag 
Take out 2nd TDS , l ay fl at on 

MET - Spri nk le  & shake 
Take Cl oseup Cam shot,both s i des 
Fol d  sampl e and rebag .  Stow i n  

HTC pouch 

s 
E 
0 
c 
A 
M. 

TASK 
FUNCTION 

L c 
M D 
p R 

3: 3: 
)> )> 
(i) (i) 
:z :z 
rr1 rr1 ..... ..... 
0 0 
3: 3: rr1 fT1 ..... ..... 
rr1 rr1 
"' "' 
0 0 .., .., .., .., 
r- r-
0 0 
)> )> 
0 0 

..... ..... 
"' "' 
)> )> 
< < 
rr1 rr1 
"' "' 
(/) (/) 
rr1 rr1 
co co 
, rr1 
(i) "' 
� � 
:z :z 
U1 (/) 

Vl (/) 
..... ..... 
)> )> 
..... ..... 
� � 

0 0 
2 :z 

,. , : r- 0 
" ' (/) 
3: '  ,., 
" >< 
0 " 
� rr1 
:z "' ..... � 

3: 
3: rr1 
rr1 :z 
)> ..... 
(/) 
c: 
"' , 
3: rr1 
:z ..... 



CREW EVA CUFF CHECKL I ST 

2 .  Al -MET track & footpri nt 
"' eval & photos I 

3 .  Al -si te descri ption c:r: 0 
Ed-pan u 

4 .  Take samp l es & dbl core 

Stati on B - 7 mi.!!_ 
1 .  Pan 
2 .  Samples 

� 
� 
� 

LPM , BEG I N  TRAV 
"' 

I 
Pul l MET-begin  trav Q... 0+35 :E: 

(opt ) 1 6mm cam,on ( f8 , 500 , 6FPS -' 

STAT I ON A - 25 mi n 
1 .  Depl oy LPM for poi nt meas 

Photo tripod-tether tongs 
After 60 sec read meters 

( X , Y , Z )  3X 
Repeat meas for pos 2 & 3 
Rewi nd cab l e  & stow LPM 
Al -TOS & MET track photos 

2 .  Ed-take pan 
Al -Des cribe si te 

0 3 .  Take sampl es & dbl core ...... 
I 

� 
STATION B - 7 mi n ...., I 

Pan 0 1 .  � 
2.  Sampl es 

;J:oi c:: 

�� 

0+50 

VOICE DATA 

( 1 )  LMP - REPORT X ,  Y ,  Z 
READINGS ( 3  T I ME S )  

X 

y 

z 

2 3 

( 1 )  LMP - REPORT X ,  Y ,  Z 
READI NGS ( 3  T I ME S )  

X 

y 

z 
( 1 )  LM"j)"":REPORT TUBE NUMBERS 

AN D  ORDER 
I NSERT I (Jl  FORCE 
T OP BOTTOM __ 

sw 

( 1 )  CDR - COMMENT ON SOI L  
CHARACTERIST I CS WH I LE 

1 +00 DRI VING  TUBES 

66 

( 1 )  LMP - COMMENT ON TUBE WITH DRAWAL 
REPORT CONDIT I ON OF B IT I F  HARD 

OBJECT ENCOUNTERE D 

( 1 )  CDR - ( I F  TAKE CLOSEUP CAM) REPORT 
FRAME NO .  AND ORI ENT 

( 1 )  CDR/LMP - EMU CHECK: REPORT 
FRAME NOS . 70MM CAM _ _  

( 1 )  CDR/LMP - G I VE MARK WHEN T RAVERSE 
COMMENCES : ESTI MATE AN D  
REPORT RATE OF T RAVE L , DESCRI BE 
GAIT 



M I S S !  ON : APOLLO 1 4 ,  H-3 DAT E :  Dec. 31 , 1 970 
EVA :  2 

L M P  ACT I VI T I E S  
EVA 

T I M E  
C D R  ACTIVI T I E S  

r- Recheck sensor al i gned & l evel ed 0+50 Photo Panorama 
S i te Des cri pti on 

Return to 1·1ET ·� 

1- Report X ,Y ,Z  read i ngs ( repeat 3 -� 
times ) 

1-

1-

Return to sensor 
Reorient sensor to #3 pos i ti on 

Recheck a l i gned and l evel ed 

Return to MET 

-I-

+ 

Report X , Y , Z  readi ngs ( repeat 3 
times ) + 

-

-

1-

1--

1-

-

1-

Stow sensor/tri pod on 1·1ET 
Rewi nd cabl e ,  stow on MET 

DOUBLE CORE 
Assemble tubes 

Hol d upri ght on surface 

Photo tubes i n  ground & hori zon 
or l andmark XSUN f : S ,  1 5  ft , 
focus 74 ft 

Remove tubes , d i sassembl e ,  cap 
stow tubes i n  HTC 

Report tube numbers & order 

- Tether tongs - start 
1 6mm cam 1 fps @ l / 500 

._ Pu l l  MET 

+ 

+ 

+ 

1 +00 

.,.. 
& 

_,_ 

·I-

Col l ect Sampl e ( s )  

Note : CDR omi ts 
down-sun " before " 

photo 

08\ '�' ·�"' "'�· Y TO Of>'�f 
0 ·-0 
t ·· ®����[o·%t'Z"; .. 

�� " "''""c;u • ·"-'·'" 

DOUBLE CORE 
Pl ace gnomon 
Ready hammer 

Take Stereo pr XSUN , f : 8 ,  7ft 
Dri ve tubes i nto surface wi th 

hammer bl ows 

Stow hammer 

Stow or hol d gnomon 

Ass i s t  as requi red 
Take c l oseup cam pi cture of 

hol e ( opti ons ) 

G IVE  MARK �/HEN START I NG 
- - - - - - - - - - - - - - - - - - 1-- - - - - - - - - - - - - - - - - -

L--
E2K4 

GO TO STATI ON B ( 700 ft) GO TO STATION B ( 700 ft) 

Assumed rate : 4 fps + Assumed rate : 4 fps 

l + l 0 

67 

S TASK � FUNCTION 

C L C 
A " 0 
M. P R 

0 0 
0 0 
c c 
co co 
r r 
rn rn 

" "  
0 0 
"" "" 
rn rn 

G> G> 
0 0 

-< -< 
0 0 

(/) V> 
-< -< 
:P :» 
-< -< 
� � 
0 0 
z z 

co co 



N 
I 

0:: 0 
'-' 

0 
,..... I 
-
(") I 0 -

N I 0:: 0 
'-' 

0 
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I 
-
(") 

I 0 -

CREW EVA CUFF CHECKL IST 

S I N G LE S A M P L E  

"'U���<3 / 0 
STEREO BEFORE / -1 � 

�r 0' <R / / 2  
I \ I / BEFORE I /  � j-��Gf . 

-0 I 
I 

I 
• 

LANDMARK/HORIZON 

GENERAL TRAV INFO 

Report : -time to each s i te 
-movement & di recti on 
-l o cati on wrt LM 
-photos bes i de nomi nal 
-sample  bag numbers 
-core tube numbers 

SPECIAL PHOTOS 
MET eval : 
-Wheel track & footpri nt i n  

LM area 
-Wheel track & footprint i f  

sinkage i s  2-3 & �4 inches 

-Moti on on vari ous surfaces 
& dust cl oud eval 
DAC ( f8 , 1 /250 ,24 fps ) 

-Cl oseup cam photo of wheel 
track & footQri nt 

�g ,..., (/) 
� 
..., 

�� "'I� 

1 + 1 0  

1 +30 

68 

VOICE DATA 

CDR/LMP - GIVE MARK ON REACHING STATION 
( 1 )  CDR/LMP - S ITE DESCRIPTION 

SAMPLE DESCRIPTI ON 

( 1 ) CDR - REPORT SAMPLE BAG NOS . 

( 1 ) CDR - REPORT REACHING  BEND AREA 
( 1 )  CDR/LMP - EMU CHECK,  REPORT FRAME 

NOS .  70MM CAMERAS __ 

( 2 )  - CDR/LMP - REPORT ON TERRAIN 
ROUGHNESS 

NOTE : I F  I MPOSS IBLE TO PULL MET 

CARRY - EXT HANDLE 
SMALL SCOOP 
2 TONGS 
GNOMON 
2 7DMM CAMERAS 
POLAR FI LTER 
WEI GH BAGS WITH 

( FLAT BAGS ) 
CLI PS 



M I S S I ON :  APOLLO 1 4 ,  H-3 DATE : Dec. 31 , 1 970 
EVA: 2 

L M P  ACT I VI T I E S  

'-- STATION B 
Photo panorama 

-

-

-

-

-

-

1-

S i te descri pti on 
Sampl e col l ecti on 

GO TO BEND AREA ( 700 FT) 

r As sumed rate 4 fps 

BEND AREA 

Photo pan 

t-
GO TO N S I DE , STA D ( 800 FT) 

- Assumed rate 2 fps 

-

-

-
REST 

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

1 +1 0  STATION B 

-I-

-t-

-t-

-t-

-I-

-1-

- . -

GIVE t·IARK ON REACH I NG STATION 

SAMPLE COLLECTI ON 

GO TO BEND AREA ( 700 FT) 

f- Assumed rate 4 fps 

1 +20 
BEND AREA 

S i te Descri pti on 

-- - - - - - - - - - - - - - - - - -
GO TO N S I DE ,  STA D { 800 FT) 

-- Assumed rate 2 fps 

-

--

- -- - - - - -
REST 

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

-

1+30 
E2K5 

69 

s TASK 
E FUNCTION 
a 
c l c 
A .. D ... p R 

Ul Ul 
--l --l "" "" --l --l 
� � 
0 0 
:z :z 

co co 

G) G) 
0 0 

--l --l 
0 0 

co co "" fT1 
:z z 
CJ CJ 

"" "" 
::0 ::0 
fT1 "" 
)> "" 

co cr fT1 fT1 
:z z 
CJ CJ 

"" "" ::0 ::0 fT1 "" fT1 "" 

G) G) 
0 0 

--l --l 
0 0 

:z :z 

Ul Ul 
� � 
CJ CJ 
fT1 fT1 

. . 

Ul Ul 
--l --l "" "" 
G Cl 



1 .  
2 .  

3 .  
4 .  

�� 5 .  8 1 6 .  

7 .  

8.  
N 9 .  I c.: c u 

1 .  

2 .  
3 .  

0 
..... I 4 .  � M 5 .  I 0 � 

CREW EVA CUFF CHECKL I ST 

CONE CRATER - 30 mi n 
Pan on arri va 1 
Col l ect rocks & soi l on ri m 
Look for contacts-samp l e  each 
s i de-samp l e  rock trai l s  
I f  ti me do pol ar near-far 
If time do far pol ar > 1 00 
ft from 1 st then di scard 
fi l ter,  reset cam 1 /250 

Go SE around ri m 
Take 24fps movi e :  ( 1  mag )  

- Ki ck boul ders i n to crater 
-Crew wal k around & pose 
-Pan cam to W and LM 

Do EVA Comm - Al behi n d  bi g 
boul der,  Ed document 

Pan at S end of ri m wal k  
Grab some rocks for radi a 1 

samp l e  on way to Sta . D 

STATION D - FLANK - 7 mi n 
Pan & Samples  

STATION E - 25 mi n 
Al -Di g Trench I & take pan 
Ed-Trench before shot 

Set up 1 6mm cam 1 2fps f/8 
LPM 

Take after photos Trench I 
Do Trench I I , SESC from bottom 

then bottom, si des , discons , 
top 

Ed-footpri nt & photo 
.!.f. ti me take s i n g l e  core 

fi 1 1  et 

POL·�·� lj 1 · :  "--"-" ,• ' < ·  • . c o • - U ' ' 

thru 

N 
I 

c.: 
Cl 
u 

0 
..... I � M I 0 � 

�� 

1 +30 

1 +50 

70 

VOICE DATA 

( 2 )  CDR/LMP - REPORT ON TERRAIN 
ROUGHNESS 

( 2 )  CDR/LMP - REPORT ON GRADE CHANGES , 
ROUGHNESS GRADI ENTS 

( 1 )  CDR/LMP - EMU CHECK 
FRAME NOS . 70MM 

1 +40 
CAME RAS 

( 1 )  CDR/LMP - REPORT BAG NOS . 



M I S S I ON :  APOLLO 1 4 ,  H-3 DATE : Dec. 31 , 1 9 7 0 
EVA : 2 

L M P  ACTIVI T I E S  
EVA 

T I M E  C D R  ACTIVI T I E S  

r- STATION D 1 +30 STATION D 

-
REST REST �- - - - -
GO TO CONE CRATER Rm (800 FT ) GO TO CONE CRATER Rlt1 ( 800 FT ) 

- -� 

-

-

-

-

r-

-

-

-

-

E2K6 

Assumed rate : 2 fps Assumed rate : 2 fps 

-� 

- -r- -

REST REST -

CONE CRATER RIM CONE CRATER RIM 

Photo pan S i te Descri pti on 

--

Sample Col l ection 1 +40 Sampl e Col l ecti on 

-

--

- -

Proceed to S S i de Proceed to S S ide 
of Cone ri m - of Cone rim 

tak i ng sampl es -- tak i ng samples 

Note : Perform Pol arimetri c Survey ( HD ) 
( 1 5  mi nutes ) 

--

--

1 +50 

71  

S TASK � FUNCTION 

C L C 
A M D 
M. P R 

G") G") 
0 0 

-; -; 
0 0 

n n 
0 0 
:z :z 
..., ..., 
n n 
;;o ;;o 
:P :P 
-; -; 
..., ..., 
;o ;;o 

;o ;o - -
3: 3: 

n n 
0 0 
:z :z 
..., ..., 
n n 
;;o ;o 
:P :P -; -; 
..., ..., 
;o ;o 

;;o ;o - -
3: 3: 



CREW EVA CUFF CHECKL IST 

1 +50 

72 

VO ICE DATA 

{ 1 )  CDR/LMP - REPORT FRAME NOS . 
70MM CAMERAS 

( 1 )  CDR - DESCRIBE BOULDER TRACKS , 
SAMPLES TAKEN 

( I F  PERFORMED) 
( 1 ) CDR - POLARI MET RI C  SURVEY 

DESCRIPT I ON 

FI LTER ORDERS 

CLOSEUP DISTANT 
90 

1 10 
1 30 

( 1 )  CDR - REPORT WHEN BOULDERS 
ROLLED 

2+00 

( 1 )  CDR - MARK & COUNT UP 
FOR EVA COMM 

( 1 ) CDR - REPORT LEAVING CONE 



M I S S I ON :  APOLLO 1 4 ,  H-3 DATE:  Dec. 31 , 1 970 
EVA : 2 

-

-

-

1-

1-

1-

L M P  ACTIVIT I E S  

Sampl e boul der tracks 
( Use cl oseup Cam) 

EVA 
T I M E  

1 +50 

· -

·r 

C D R  ACTI VI T I E S  

Sampl e boul der tracks 

Note : Take 2nd Set di stant pol arimetri c 
photos 1 00 ft or more from 1 st Set.  
Then remove & d i s card Pol ar Fi l ter 
Reset Cam 1 /250 (HD )  

Take 1 6mm movie  @ 24  FPS-
. 

Crew movement, boul ders rol l i ng 
. 

Take mov i es west to LM & sunri se 
crater 

. 

. 

2+00 

EVA COMM EVALUATION 
- . -

Document CDR pos i ti on 
WRT LM & Bou l der wi th 

parti al pan as requi red 

F i nal  Photo Panorama 

+ 

+ 

. 

-t-

+ 

+ 

Rol l Boul ders i nto crater 

EVAL COMM EVALUATION 

Go beh i nd Large bou l der 
so no l i ne of s i ght to LM 

Count up whi l e  proceeding 
behi nd bou l der 

Si te Des cri pt ion 

GO TO STATION D (850 FT) ·r GO TO STATION D {850 FT) 

_ Assumed rate : 2 fps + Assumed rate : 2 fps 

2+1 0 
--

E2K7 

73 

� TASK � t-Fi""�NCTT"'l'l�-1 
A M D 
M. P R 

fTl fTl 
< < 
)> )> 

(") (") 
0 0 
3: 3: 
3: 3: 

fTl fTl 
< < 
)> )> 
,... ,... 
c: c: 

� � 
� � 
0 0 
2 2 

"' G> 
0 0 

--1 --1 
0 0 

Vl V• 
--1 --1 
)> )> 
--1 --1 
� � 
0 0 
:z :z 

0 0 



8 .  
N 9 .  

I a:: 0 u 

l .  

2 .  
3 .  

0 
...... 

I 4 .  -
"" 5 .  I 0 -

CREW EVA CUFF CHECKL I ST 

Pan at S end of ri m wal k 
Grab some rocks for radi a l  

sample  on way to Sta . D 

STATION D - FLANK - 7 min 
Pan & Samples 

STATION E - 25 min 
Al -Di g Trench I & take pan 
Ed-Trench before shot 

Set up 1 6mm cam 1 2fps f/8 
LPM 

Take after photos Trench I 
Do Trench I I ,  SESC from bottom 

then bottom , si des , dis cons , 
top 

Ed-footpri nt & photo 
I f  ti me take s ingle  core thru 
-fi l l et 

�� 

2+1 0  

VO�CE DATA 

( 1 )  CDR - NOTI FY MCC WHEN RESTING 

( l )  CDR - REPORT REACHING  STAT I ON D 

( 1 )  CDR/LMP - SITE DESCRI PTI ON 

( 1 )  CDR/LMP - DESCRIBE SAMPLES
REPORT SAMPLE BAG NOS .  

2+2o ----

2+30 

74 

( 1 ) CDR - REPORT LEAVING STA. D 

( 1 )  CDR - NOTI FY MCC WHEN RESTING 

( 1 )  CDR/LMP - EMU CHECK 
REPORT FRAME NOS . 
70MM CAMERAS __ _ _ 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA: 2 

EVA 
L M P  ACT IV I T I E S  

T I M E  

r- 2+1 0 

� ·-

r- - - - - - - - - - - - - - - - - - --- -

REST 

� - - - - - - - - - - - - - - - - - . ... -

CDR 

- - - - - - -

REST 

- - - - - - -

DAT E :  Dec . 31 , 1 970 

s TASK 
E FUNCTION 

ACT I V IT I E S  Q c L c A M D M. p R 

- - - - - - - - -

- - - - - - - - -
Note : I f  poss ib le  col l ect some rocks & soi l 

- al ong patch _t_o D - radi a 1 s ampl e 

r- STATION D -- STATION D 
(.11 (.11 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - _, _, 

Photo Panorama Si te Descri pti on :.> :.> 
- - _, _, 

- -
0 0 

Samp l e  Col l ect i on Samp l e  Col l ecti on z :z 

0 0 
- --

- -

r- ·r 

r- 2+20 

r 1-

r 1-

� -1-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Go to Stati on E ( 1 050 ft) Go to Station E ( 1 050 
G) 

ft) 
G) 
0 0 

� + rt rt 
0 0 

Assumed rate : 2 fps Assumed rate : 2 fps (.11 (.11 
rt rt 
"' "' r- -1-- rt rt 
�. �. 
0 0 
::::l ::::l 

� + rn rn 

- - - - - - - - - - - - - - - - - - 1- - - - - - - - - - - - - - - - - -

... - - - - - - - - - - - - - - - - - �-- - - - - - - - - - - - - - - - - -

REST REST 
- 1-

2+30 
-

E2K8 

75  
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CREW EVA CUFF CHECKL I ST 

Pan at S end of ri m wal k 
Grab some rocks for radi a 1 
s amp l e  on way to Sta . D 

STATION D - FLANK 7 min 
Pan & Samples 

STATION E - 25 min 
Al -Di g Trench I & take pan 
Ed-Trench before shot 

Set up 1 6mm cam 1 2fps f/8 
LPM 

Take after photos Trench I 
Do Trench I I ,  SESC from bottom 
then bottom, si des , di s cons , 
top 
Ed-footpri nt & photo 
If ti me take s ing le  core thru 
fi l let 

0 " 

TRENCii - �ART 1 
1 .  I Al-gno��-�t�;.;����-�I� 

Ed-MET lS'NETS£1, before 
dnsun fl l ,1 0 '  

2 .  Al�-cioff Cdm,-·qet-t-;=;-�(h-t�OTJ 
trench " 2 ' deep 1'1" wrt : 
sun__D_�i_'!__�!.l_ __ _ _ _ ___ j 

Ed-16111'Tl C�'ll 0� ffl,l2fps;LD� 

3. �it";r-pfWt�-f5�2-�i� L. ""
.
n 3&9 o' cl

.
ock .'. 1nsur.

J
• 

w I [d___rcikcti_D_g_j 1g_h_t. _ _ 
Ed-Jf"ter pnoto upsun f5 . 6 ,  

1 2� . 7 '  reflect l i qht into o 
trench "-

TRENCH - PART 2 

1 .  I Al-sample trench �attorn, filll 
SESC _j 

Ed-close, seal SESC, rpt, stow 
closel!p photo trench 

2. I Al-�oil sample bottom, side,! 
d1scon to I 

Ed-photo after each sample 
xsun f5.6,125 ,x·. bag S<!mple 

3 .  I Al-single core thru fillet i f  
�a1 l 

Ed-footpri nt in soil pi l e ,  
photo xsun f8,125,S' 

�� 

2+30 

2+50 

76 

VO ICE DATA 

( 1 )  CDR - REPORT REACHING STAT ION E 

( 1 )  CDR/LMP - EMU CHECK 
REPORT FRAME NOS . 
70MM CAMERAS --- --

( 1 )  CDR/LMP - SITE DESCRIPTI ON 

( 1 )  LMP - VERI FY 16MM CAM RUNNING 

( 1 )  CDR - COMMENT ON SOI L BEHAVIOR,  

2+40 

EASE OF DIGGING ,  D IRECT I ON 
AND AMOUNT OF DUST FL YUP , 
HARD OBJECTS ENCOUNTERED,  
LAYERING I N  MATERIAL AS 
DEPTH IN CREASES 

( l ) LMP - REPORT X ,  Y ,  Z READINGS ( 3  TIMES ) 
sw 

X 
y 
z 

( 1 )  LMP - VERI FY 1 6MM CAM STOP 

( 1 )  CDR - REPORT SESC COLLECT ION 

( 1 )  CDR/LMP - DESCRIBE SAMPLES TAKEN , 
REPORT BAG NOS .  



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA: 2 

-

-

-

-

-

-

f-

-

-

-

-

-

E2K9 

L M P  ACT I VI T I E S  

STATI ON E 

Tra i n  1 6mm cam on prospective 
trench s i te ;  turn on (6 FPS ) 

LP�1 MEASUREMENT ( s i ng 1 e )  
Unstow cabl e reel 
Unstow sensor/tri pod 

Move sensor to s i te 35 ft away 

EVA 
T I M E  

2+30 

-r-

-r-

+ 

-r-

-� 

-r-

Erect tri pod , check sensor ori ent ,  r
#3 faci ng downsun 

Al i gn & l evel sensor/tri pod 

t·1ove to t.lET ( el ectroni cs )  

Photo tri pod/sensor ( l ocal i zation  
shot) 

Report X , Y , Z  readi ngs ( repeat 3 
times ) 

I F  NOT D ISCARDED 
Return to sensor and pi ck up 
Stow sensor/tri pod on MET 
Rewi nd cabl e ,  stow on MET 

2+40 

-

- -

Go to downsun pos i ti o n ,  edge . 
of trench ( act as refl ector ) 

Take upsun shot,  trench i n terior 
Take stereo pr footpri nt  --
Photo bottom of trench wi th cl ose-

up camera 
Speci a l  Envi ronmental Sampl e 

( fi nes from bottom of trench ) 

--

--

--

Sample  s i des , top , d i s conti nui ti es 
-

2+50 

7 7  

DAT E :  Dec. 3 1 , 1 970 

CDR ACTI VI T I E S  

STATION E 

SOl L t1ECHANI CS 
" Deep Trench" 

Assembl e trench i ng tool to 
extens i o n  handl e  

Di g trench , 1 0° off downsun 

Take stereo prs both s i des & 
downsun of trench i nterior 

Make bootpri nt in fi l l  

Speci al Envi ronmental Samp l e  
( fi nes from bottom o f  trench ) 

Sampl e s i des , top , di sconti nu i 
ti es 

s 
E 
Q 

TASK 
FUNCTION 

� � � 
M. p R 

Vl 
Vl -I 

:P -I 

-I :P 
� -I 

0 
� 

:z 0 
:z 

1"'1 
1"'1 

r Vl 

-o 0 

3: 
� 
r 

3: 
3: 1"'1 

:P 1"'1 

Vl n 

c: ' I  

;;o :P 
1"'1 :z 

3: 
� 

rn n 
:z Vl 

-I 

� 
V> 
�-
::::> 

<.0 
� 
"' 



CREW EVA CUFF CHECKL I ST 

STATION F - WEI RD - 1 7  mi n 
1 .  Pan - Superimposed craters 
2 .  Sampl es 
3 .  Tri ple core 
4 .  !f. time - 7-radi al Sampl e 

STATION G - TRI PLET - 7 mi n 
1 .  Pan & Samp les 
2 .  !f. time-GAS ,MAG ,LPM , FOOTBALL 

� ;:: 
C!l §  � �  

N 
I c:: 0 u 

0 
....... I 
,.... 
,.., I 0 
...... 

2+50 

3+1 0  

78 

VOICE DATA 

( 1 )  CDR - REPORT LEAVING STATION E 

3+00 

( 1 ) CDR/ LMP - EMU CHECK 
REPORT FRAME NOS . 

( 1 )  CDR - REPORT REACH ING STATION F 

( l )  CDR/LMP - SITE DESCRI PTI ON  

( l )  CDR/LMP - DESCRI BE SAMPLES TAKEN , 
REPORT BAG NOS . 



M I S S I ON :  APOLLO 1 4 ,  H-3 DATE : Dec. 3 1 , 1 970 
EVA: 2 

-

-

-

-

r-

r-

1-

-

-

-

-

1-

� 

.... 

-

-

r-

...._ 

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

2+50 

t 
C D R  ACTIVI T I E S  

Note : If  5 mi nutes ahead or extens i on 
to EVA , take a s i ngl e core sampl e 

--

--

--

--

--

Photo panorama 
-

- - - - -
GO TO STATION F ( 1 050 FT ) GO TO STATION F ( 1 050 FT ) 

3+00 

Assumed rate : 4 fps Assumed rate:  4 fps 

-

REST REST 

STATION F -t- STATION F 
Photo Panorama S i te Descri ption 

"I" 

Samp l e  Col l ection I" Sampl e Col l ection 

. 

·I-

r-
3+1 0 

E2Kl 0 

79 

S TASI< � FUNCTION 

C L C 
A M 0 
M. P A 

G) G) 
0 0 

--1 --1 
0 0 

V> V> 
--1 --1 
:t> :t> 
--1 --1 - -
0 0 
:z :z 

.,., .,., 

V> V> 
--1 --1 :t> :t> --1 --1 - -
0 0 
:z :z 

.,., .,., 



1 .  
2 .  
3 .  
4 .  

1 .  
2 .  

��� 

CREW EVA CUFF CHECKL IST VOICE DATA 

STAT I ON F - WEIRD - 1 7  mi n 
Pan - s uperi mposed craters ? 
Samples 
Tri pl e  core 
If ti me - 7 radia l  Sample  

STATION G - TRIPLET - 7 mi n 
Pan & Samp l es 
If time-GAS ,MAG , LPM , FOOTBALL 

( HD )  LPM MEASUREMENT SW 
X 

y 

z 

(HD )  GASC __ _ 

SESC __ _ 

N I 0.. ::E: 
....1 

0 
,... 

I 
..... 
.., I 0 ..... 

3+l O  ( 1 ) LMP - REPORT NOS AND 

3+30 

80 

ORDER OF TUBES 
E FFORT REQUI RED TO 
EMPLACE I N  SURFACE 

TOP MI DDLE BOTTOM 

( 1 )  CDR - COMMENT ON E FFORT , 
METHOD OF DRI VING 
T UBES INTO SURFACE 

( 1 )  LMP - COMMENT ON B IT 
ABRAS I ON  
REPORT I F  3RD TUBE 

HAS ANY CORE IN IT 

( 1 )  CDR/LMP - CSC - FRAME __ ORI ENT 

3+20 

MCC - I F  N OT ,  I NSTRUCT LMP 
TO SALVAGE A B IT AND 
RESTORE TO E MPTY TUBE 
FOR POTENTIAL USE 

( 1 ) CDR - REPORT LEAVING STA F,  
ARRI VAL STA G 

( 1 )  CDR/LMP - EMU CHECK 
REPORT FRAME NOS __ __ _ 

( 1 )  CDR/ LMP - SITE DESCRI PTION 

( 1 )  CDR/LMP - DESCRIBE SAMPLES 
REPORT BAG NOS 

( 1 )  CDR - REPORT LEAVING STAT I ON  G 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec. 31 , 1 970 
EVA: 2 

L M P  ACTIVI T I E S  
EVA 

T I M E  C D R  ACTIVI T I E S  

r- TRIPLE CORE SAMPLE 3+1 0 TRIPLE CORE SAMPLE 

1-

1-

-

-

-

1-

1-

-

-

-

-

1-

1-

1-

1-

i 
Note : If  1 4  mi n .  ahead or extension to EVA , perform 

DIAMETRIC SAMPLE :  7 rock/soi l  sampl es across 
a crater and ejecta bl anket , wi th 2 partial  
pans to document 

Pl ace bi t i n  samp l e  bag 

GO TO G ( 500 FT) 

Assumed rate : 4 fps 

STATION G 
- - - - - - - -

Photo Panorama 
- - - - - - -

Samp l e  Col l ection 
Fi l l  wei gh bags 

- -

-

-r-

-f-

-r-

-

3+20 

-

-

--

- -

GO TO G ( 500 FT) 

Assumed rate : 4 fps 

STATION G 
- - - - - - - -

S i te Des cri pti on 

Sampl e Col l ection 
Fi l l  wei gh bags 

- - - - - - -

Note : For each 5 mi nutes over nomi nal EVA time ( 1 ) col l ect 
Gas Sampl e ( 2 )  r1ake 3rd LPM measurement ( d i scard 
e lectroni cs ; read tempi l abel after measurement) ( 3 )  
Col l ect r'1agneti c Sampl e ( 4 )  Col l ect extra footbal l 
s i ze rock 

GO TO L�1 ( 775 FT) 
Assumed rate : 4 fps 

--

--

-- GO TO LM ( 775  FT) 
Assumed rate : 4 fps 

3+30 

E2Kl l 

81 

s 
E 
Q 
c 
A 
M. 

TASK 
FUNCTION 

l c 
M D 
p R 

-I -I 
"' "' � � 
" " r- r-rT1 rT1 
n n 0 0 
"' "' rT1 rT1 
Vl Vl ):> ):> 3: 3: " " r- r-rT1 rT1 

G) G) 0 0 
-I i - d  1 0  0 

l G) Q 

Vl . Vl -I i -I ):> ):> -I -I 
� � 0 0 
;z ;z 
G) G) 

G) G) 0 0 
-I -I 0 0 
r- r-3: ::;:: 



CREW EVA CUFF CHECKL I ST 

CONTAM SAMPLE , CLOSEOUT I 
N [MET to MESA [ 
C:: 3+34 Sma 1 1  scoop , ext hndl , [SESC 
S gnomon , sampl e under 

0 .... 
I 

,.... 
.., I 0 
,.... 

..... Vl 0 
--' u 

Quad I I I -i n to SESC [close 
( photo before/after) 

Di s card scoop-keep ext hndl 

Stow i n  ETB : 
-70mm mag 
-TDS 
-MSSC 
-map 

[ETB l oad 

-wei gh bags (as reqd)  

Stow i n  SRC : (stowage l i s t )  
- 2  SESC' s 
-6 core tubes ( i f  used)  
-documented samples ( in  

wei gh bag ) 
-extra sampl es (fi l l  SRC ) 

CONTAM SAMPLE ,  CLOSEOUT 

3+34 MET Near MESA (tai l s  i n )  
Get SESC ( in  SRC )  & open 
Photo sampl e area 

under Quad I I I ( In sun ) 
Cl ose SESC-stow i n  ETB 

Stow in ETB : �ETB & 
-1  70mm cam SRC l oad 
-1 70mm mag 
-3 16mm mags 
-cl ose-up cam fi lm (adv fi l m  

3X & remove cassette ) 
-SWC( Get SWC , bag & seal ) 
-extra sample stowage bags 

ETB Stowage l i s t :  
-contam sample  
-1  70mm cam 
-2 70mm mags 

N I 0.. ::e:: 
--' 

0 
.... I 
,.... 
.., I 0 ,.... 

VOICE DATA 

3+30 ( 1 )  CDR - REPORT LEAVING STAT I ON G 

3+50 

82 

( 1 )  CDR - REPORT REACHING VICINITY OF LM 

( 1 )  CDR/ LMP - EMU CHECK 

3+40 

( 1 )  LMP - REPORT RETRIEVAL SWC 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : 2 

L M P  ACT I VI T I E S  

-

AT LM 

Contaminated Sampl e Col l ection  
Park �·1ET at MESA , take 

-

-

-

r-

r-

� 

-

-

Contam Samp SESC 

Take 70mm Cam Shot On Sun 

Open Contam SESC 

Close & Seal SESC - Stow 
i n  ETB 

EVA CLOSEOUT 
Remove 70mm Cam and Stow 

i n  ETB 

Stow s pare mag ( 70mm) i n  

Remove mag from 1 6mm Cam 
Stow 3 1 6mm mags i n  ETB 

Check-al l mags i n  ETB 

- Retrieve SWC foi l  

-

-

-
Stow SVJC i n  bag , put bag 

i n  ETB 

Assi st  CDR 

E2Kl 2 

ETB 

DAT E :  Dec. 31 , 1 970 

EVA 
T I M E  

3+30 

. 

--

--

-I-

+ 

•I-

CDR ACTIVI T I ES 

AT U1 

Contami nated Sampl e Col l ecti on 
Connect small s coop/ext handl e 

Move to Quad I I I  wi th gnomon 
Pl ace under Quad 
Take S tereo pr XSUN 
Col l ect sampl e ( fi nes ) from 

under Quad I I I  
Pl ace sampl e i n  SESC 

Photo XSUN sampl e l o cation 

3+40 EVA CLOSEOUT 

� 

-� 

Remove 70mm Cam , Advance 3 
times , remove mag .  Stow 
mag i n  ETB 

Open SRC 2 

S tow 6 core tubes i n  SRC 

-r- Stow bagged documented 
s ampl es i n  1 wei gh bag 

--

-

·-

3+50 

83 

Stow bag i n  S RC 
S tow SESC & GASC i n  SRC 
Stow other s ampl es ( i f  any )  

col l e cted o n  traverse i n  

S TASK a FUNCTION 

C L C 
A M D 
M P R 

n n 
co a " " c+ c+ .::_, "' � 3 

" "' "' c+ c+ c:o m "- a. 
V' C0 "' 0> 3 3 D '::. � 
c:o "' 
n n 
0 " � � 
� � 
ro ro 
n n 
c+ c+ 

0 0 " " 

'"' CTl < < )0> > 
n n r r ::;, 0 :f' uo CTl rn 9 0 
=i c 

--< 



CREW EVA CUFF CHECKL I ST 

� 

u 

0 

� 

0 

� 

SRC CLOSE 

Remove skirt·close /, seal SRC 

ETB stowage l ist :  
-contam sample 
-1 70rrm cam 
-2 70rrm maqs 
-3  161!11' mags 
-cl ose-up cam f i l l'l  
-504( 
-TDS 
-MSSC 
-"1<11) 
-weigh bags (as reqd) 
-extra salf()le stowage bags 

)-..58 Discard tongs 
Clean & check EMU's 

[ascent 
SRC to ED [on pon:h 

[i ngress 
Trans ETB up [trans 

Check LM Dock Li qht [tum on 

4+06 Ascend to porch 
Discard L�C [LEC to Al 
SRC to ED 
Ingress 

4+13 RepreSS 

ETB & SRC STOWAGE CHECK 

-3 16rrm mags 
-close-up cam f i l m  
-s�c 
-TDS 
-�sse 
_.,, 
-weigh bags(as reqd) 
-extra sa�le stowage bags 

SRC st010age l i H :  
-2 SESC 
-6 core tubes ( if  used) 
-docLI!ll!nted sampl es(in 

weigh bag) 
-extra sa�les (fi l l  SRC) 

EVA TERM_ 
Discard tongs 
Clean & check EMU 
Ascend "'1d-1adder 
SRC to porch [SRC to Ed 

4+00 logress 
Trans ETB up (Rh eng cov) 
CB(16) LTG TRACK - Close 
SW: EHERIOR LTG - TRACK 

[observe 
511: EXTERIOR LTG - OFF �:��6�

E
�T�oT��CK - O��scard 

Receive SRC thand in ASSIST Al Ingress 
4+13 Repress 

s 

0 

0 

§ 

� 

;;; 
� 

� 

" 
0 

3+50 

4+00 

4+1 0  

84 

VOICE DATA 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec. 31 , 1 970 
EVA : 2 

s TASK 

EVA E FUNCTION 

L M P  ACT IVI T I E S  C D R  ACTI V I T I E S  Q 

T I M E  c L c 
A M 0 
M. p R 

t- 3+50 S RC i f  space avai l ;  other-
wise i n  ETB i n  wei gh bags 

t- . 
rT1 
< 
)> 

r- EVA TERMINATION . Remove Sk i rt --l 
rT1 

Obta i n  E�1U brush ( MESA brush )  "' 
3: � 
:z 

·-r- Close and Sea 1 SCR )> 
--l 

Di scard tongs � 
0 

Stow wei gh bag of fi nes :z 
1- --

i n  ETB 

r- -- Di s card tongs 

1- Cl ean EMU ' s  - Cl ean Ef�U ' s 

i- --

- Ascent to mi ddl e l adder rung -- Hand SRC to LMP 

- Pl ace SRC on pl atform -

- I ngress 4+00 � 
:::> 

<.0 
Ready ETB for transfer -s 

- "' 

Re-ri g LEC for transfer ( Recheck contents ) 
Vl 
Vl 

- --

Transfer ETB i nto LM Transfer ETB i nto L�1 - --

- -

Pl ace ETB on as cent engi ne EVA TERMINAT I ON rT1 
- -- < 

cover )> 

Ascent to pl atform --l 
rT1 

- Check E�1U & LM Systems - - "' 
3: � 
:z 
)> --l 

- -- � 
0 :z 

Pass LEC to CDR Di scard LEC 
- --

Pass SRC i nto LM 
1- Recei ve SRC , pl ace on 

as cent engi ne cover 
'-- 4+1 0 

E2Kl 3 

85 



CREW EVA CUFF CHECKL IST 

4+1 0 

86 

VOICE  DATA 

( 1 )  CDR - REPORT CABIN  HATCH 
CLOSED  AN D REPRESS 
IN IT IATED 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec .  31 , 1 970 
EVA : 2 

s TASK 
EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M 0 
M. p R 

- 4+1 0 
� 

Ass i st CDR I ngress * :> 
cO - 1- -s 
ro 
"' 
"' 

- ·r 
C l ose hatch 

-
• I- Repressuri ze cabi n 

1- ·I-

1-- - - - - - - - - - - - - - - - - - -1- - - - - - - - - - - - - - - - - - - .., 
END EVA 2 2 

0 

1- -:- [T1 
< 
)" 
N 

1- -� 

1- •I-

1- . 

1-- 4+20 

1- . 

1- . 

1- -

1- .,.. 

1-- -1-

1- ·t-

t- t-

1- ·t-

- 1-

- *From th i s  poi nt on procedures governed 
by "LUNAR SURFACE CHECKLIST" 

E2Kl 4  

87 



3 . 2 . 3  Sampling and Related Procedures 

The detailed timeline procedures for each of the s everal prescribed 
types of  sampling and survey for the Lunar Field Geology and Soi l 
Mechanics obj ec t ives are given on the following format sheets , to
gether with the cuf f  checklis t  pages which serve as the crew ' s  guide 
for these procedures . 

88 



S I N G L E  S A M P L E  

I 
I 

• 
LANDMARK/HORIZON 

89 

BEFORE � �  � -$ 



M I S S I ON :  1 4  DATE: DECEMBER 31 , 1 970 
EVA : SINGLE SAMPLE DOCUMENTATION 

S TASK 

L M P  ACTIVI T I E S  
EVA 

CDR ACTIVIT I E S  
ij, FUNCTION 

T I M E  c l � 70MM CAMERA 70MM CAMERA 1 �. M 
p R 

- DESCRIBE SAMPLE 0 DESCRIBE  SAMPLE & PLACE 
GNOMON DOWN SUN 

r- TAKE DOWN SUN PHOTO � TAKE STEREO P R ,  X SUN 
AT F :  1 1  , 1 0 FT . AT f : 8 ,  7 FT 

r- PREPARE SAMPLE BAG ( I F  RQD) 
REPORT NUMBER 

· � COLLECT SAMPLE ( SCOOP , TONGS ) 

r- SEAL BAG - DROP IN  WEIGH BAG � TAKE X SUN PHOTO 
f : 8 ,  7 FT I r- TAKE X SUN PHOTO ·� 

f :  8 ,  1 5  FT , FOCUS 7 4 ,  j 
I INCLUDE LANDMARK -� P I CK UP GNOMON I t- NOTE : THIS PHOTO MAY BE MADE 

PRIOR TO SAMPLE COLLECTION ! r- ·r 
PROCEED TO NEXT SAMPLE PROCEED TO NEXT SAMPLE 

- -� 

- -� 

- -� 

- 5 

-

:.. � 

� -� 

f- ·� 

t- -� 

r- + 

r- ·I-

f- -

- ·-

-
90 



C O R E  S A M P L E S  

CORE TUBE READY 

TO DRIVE 

® ---0-

PHOTO OF HOLE 

f/8 CORE TUBE (S) I N  

• POINTS SPECIFIED O N  MAP 

9 1  



DATE : DECEMBER 31 , 1 970 M I S S I ON :  1 4  
EVA : CORE SAMPLE (DOUBLE ) 

S TASI( 

L M P  ACT IVI T I E S  
EVA 

CDR ACTIVI T I E S  
a_ FUNCTION 

TI M E  c L o 70MM CAMERA 70MM CAMERA Q .. 
- p R 

- PARK MET 0 PLACE GNOMON NEARBY 

ASSEMBLE CORE TUBES - PULL PIN  REMOVE HAMMER FROM HTC � REMOVE END OF ONE , REMOVE BIT ·�  I 
OF OTHER AND STOW . ATTACH , I 

� C0�1B I NATION ON EXTENSION + l 
HANDLE .  i 
REPORT NUI·1BERS AND ORDER OF I I I r TUBES ·f. I 

' 

HOLD UPRIGHT ON SURFACE ( STEREO PR X SUN f8 , 7 - FT ) I 
I t- ·f. DRIVE TUBES I NTO SURFACE i \ 

COMMENT ON TASK  DI FFICULTY , 
I 

t- -... I 
CHANGES I N  MATERIAL CHARACTER- i 
I STICS  WITH DEPTH 

- ·r I 
- ·r 

� PHOTO TUBE & HORIZON r STOW HAMMER ; 
I 

X SUN , f : 8 ,  1 5  FT 74 FT FOCUS i 
REMOVE CORE TUBES FROM SURFACE r ASS IST LMP I � REMOVE BIT , CAP TUBE . DETACH [HD]  TAKE CSC OF HOLE I 

LOWER TUBE FROM UPPER ,  RESTORE 
t- END TO LOWE R ,  CAP UPPER.  STOW 5 

LOWER TUBE HTC DETACH EXTENSION 
HANDLE . STOW UP PER TUBE HTC . � I � STOW EXT .  HANDLE 

I 
I 

t- ' 

� GET MET P ICK  UP GNOMON I 
r ·t- I 
r PROCEED TO NEXT SAMPLE � PROCEED TO NEXT SAMPLE I 
t- -... 

... I r I 

� r 

� t-

� + 

L--

9 2  



M I S S I ON :  1 4  
EVA : CORE SAMPLE ( SI NGLE )  

DATE : DECEMBER 3 1 , 1 970 

EVA 
L M P  ACTIVI T I E S  

T I M E  70MM CAMERA 

� PARK MET 0 

� ASSEMBLE CORE TUBE/EXT . t-HANDLE - REPORT NUMBER 
HOLD UPRIGHT ON SURFACE 

1- t-

1- t-

1- PHOTO TUBE & HOR IZON X SUN , •I-

f : 8 ,  1 5  FT ( 74  FT FOCUS)  
� -.... 

1- �EMOVE CORE TUBE FROM SURFACE ·I-

REMOVE BIT AND CAP TUBE - ·r 
REMOVE EXT . HANDLE AND STOW TUBE 

1- IN HTC ·r 
STOW EXT . HANDLE 

� GET MET ·r 

r 5 PROCEED TO NEXT SAMPLE 

1- r 

� r-

1- r-

1- ·r 

1- -.... 

1- ·I-

� + 

- ·r-

- ""' 

-
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CDR ACTIVI T I E S  
70MM CAMERA 

PLACE GNOMON NEARBY 

REMOVE HAMMER FROM HTC 

(STEREO PR X SUN , f8 , 7 FT ) 
DRIVE TUBE INTO SURFACE 

COMMENT ON TASK D I FFI CULTY , 
CHANGES IN MATERIAL CHARACTER-
I ST I CS WITH DEPTH 

STOW HAMMER 

[HD] 
TAKE CSC OF HOLE 

PICK  UP GNOMON 

PROCEED TO NEXT SAMPLE  

S TASK j �. FUNCTION 
c l � , Q  M 

p R 

I I I 
I 
i i 
I 
' 

J 
I I 
I 
! 

I 
j 
I I 

I 
I 
I 



M I S S !  ON:  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 970 
EVA : 2 CORE SAMPLE (TRI PLE ) 

s TASK 
EVA E FUNCTION 

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

T I M E  c L c 

A M 0 
M p R 

r- ASSEMBLE CORE TUBES- 0 DETACH SHOVEL FROM EXT. 
PULL PIN , REMOVE ENDS OF 2 ,  HANDLE ;  STOW SHOVEL 

� 
REMOVE B IT  OF 1 or 2 ,  ATTACH 
TO OTHER , REMOVE B IT  OF 3RD + RE�10VE HAMMER FROM HTC 
TUBE,  ATTACH TO STRI NG,*  ATTACH 

- EXT. HANDLE . REPORT NO . & ORDER -1-
OF TUBES 

( Stereo pr XSUN , f8 , 7 FT) 
- HOLD UPRI GHT f- DRIVE TUBES I NTO SUBSTRATE 

- •f-

- -f- Cat1MET ON TASK DI FFI CULTY , 
CHANGES I N  MAT ' L WITH DEPTH 

t- . 

f- ·r 
PHOTO CORE TUBES IN PLACE 

X SUN , f : 8 ,  7 FT STOW HAMMER ON t�ET 
1- REt10VE CORE TUBES FR0�1 ., ASSI ST L�1P 

SUBSTRATE 
- REMOVE BIT  & CAP . BAG B IT  -- PREPARE BAG FOR B I T  

DETACH LOWEST TUB E ,  RESTORE END 
& STOW. CAP MI DDLE TUBE , DE-

- TACH MI DDLE TUBE , RESTORE END 5 
& STOW. CAP UPPER TUBE** 

-

f- DETACH UPPER TUBE FROM EXT .  . 
HANDLE & STOW TUBE 

t- -

f- STOW EXT . HANDLE ·r [HD] TAKE CSC P I CTURE 
OF CORE HOLE 

r- -f--
*CREWMEN t�Y ELECT TO 

- DRIVE 2 TUBES , THEN 
ADD 3RD AFTER 1 ST 

.,.. 

2 I N  GROUND 
- f-

- r-

- **UNLESS EMPTY . I F  EMPTY , � 
RESTORE B IT  AND USE LATER 

� FOR S INGLE CORE SAMPLE 1 0  

E2Kl 5 
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S U R V E Y  L A R  I M E T R I C  
P O ( C LO S E - U P  l 

9 5  

I 
()Jch 

I 
I 
I I 
I 



M I S S I ON :  1 4  
EVA: 

DATE : DECEMBER 31 , 1 970 
PHOTO POLARIMETRIC SURVEY ( CLOSE UP )  

L M P  ACTI VI T I E S  
EVA 

CDR ACTIVIT I E S  
T I M E  70MM CAMERA 70MM CAMERA 

- 0 AT CLUMP OF ROCKS 

PLACE GNOMON IN CLUMP 
.. PHOTO ROCKS DOWN SUN ·� I NSTALL POLAR F I LTER ON CAMERA 

f : l l ,  1 0 FT 

.... -� RESET f/5 . 6 ,  1 /1 25 
GO TO X SUN ( 90° ) 

� � TAKE 3 PHOTOS : ( REPORT F I LTER POS ) 
f/5 . 6 ,  7 FT F ILTER L* 

f- f/5 . 6 ,  7 FT F ILTER CENTER 
. � f I 5 .  6 ,  7 FT FILTER R 

r- -� 
GO TO 1 1 0° FROM SUN 

� DESCRIBE AREA & SAMPLES + TAKE 3 PHOTOS :  ( REPORT F ILTER POS ) 
f/5 . 6 ,  7 FT F ILTER R* 

f- f/5 . 6 ,  7 FT FILTER CENTER 
·� f/5 . 6 ,  7 FT F ILTER L 

1- ·� 
GO TO 1 30° FROM SUN 

1- � TAKE 3 PHOTOS : { REPORT F I LTER POS ) 
f/ 5 . 6 ,  7 FT FILTER L* 

r- READY TOOLS , ETC. 5 f/5 . 6 ,  7 FT F ILTER CENTER 
f/ 5 . 6 ,  7 FT F ILTER R 

f- � 
COLLECT SAMPLES COLLECT SAMPLES 

& STOW 
� ·� 

1- ·� 

1- � 

� PHOTO AREA DOWN SUN -t-
f : l l ,  1 0  FT 

� ·1- PICK  UP GNOMON 
(AFTER D ISTANT PHOTOS)  

� � 
REMOVE & DISCARD POLAR 

� � FILTER 

� � RESET CAMERA 1 /250 
*FILTER POSITIONS IN ANY ORDER , 

..__ bUT MUST REPORT TO MCC . 1 0 
NOTE : TH I S  PROCEDURE VI RTUALLY I DENT I CAL TO APOLLO 1 3 
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S TASK , 5. FUNCTION i 
c L � � M 

p R 

l 
I 
I 
I . I 
l 
' I 
I 
. ' ' 

I 
I 
I 
I 
I 

I I 

' 



M I S S I Oi� : 1 1\  
EVA :  P HOTO POLf, R l i TT R I C  SUI\VLY ( D I STANT ) 

DAT E :  DECEMBER 31  , 1 970 - ·--�-V-A -· -----

L M P  ACT I VI T I E S  T l f\_� E C D R  ACT I V I T I E S  
7 01 1 : 1  Ud ',1:1\A 7 01•11·1 Cllr-1E I\ A ----------�- �------------------------

* F I LTER POS I T I O�S I ll ANY ORDER , 
BUT I lUST REPO!n TO I·�CC . 

0 
MOVE  TO "' X SUN OF DI STANT AREA 

I NSTALL POLAR F ILTER ON CAt·IERA , 
RESET f5 . 6 ,  1 / 1 25 

TAKE 3 PHOTO S :  
f/5 . 6 ,  71\ FT , FILTER L* 
f/5 . 6 ,  74 FT ,  FI LTER CENTER 

- f/ 5 . 6 ,  74 FT , FILTER R 

- REPORT F l  LTER POSIT IONS 

t 

GO TO "'zoo FP.Ot-1 1 s t  POS I T ! Oi� , 
00\·IN SUN 

5 TAKE 3 PHOTO S :  

97  

f/5 . 6 ,  74  FT ,  FI LTER R* 
f/ 5 . 6 ,  74 FT , F I LTER CE IHER 
f/5 . 6 ,  71\ FT ,  FI LTER L 

(AFTER ALL POLARII !ETR I C  SHOTS ) 

RE!I,OVE & DI SCARD POLI\R FI LTER 

RESET CAMERA 1 /250 



2 .  Al - Doff cam , get trench tool , 
trench � 2 '  deep 1 0 °  wrt 

n 1 0  mi n max 
Ed- 1 6mm cam ON f8 , 1 2 FPS ; LPM 

3 .  Al -after photo f5 . 6 , 1 25 , 7 '  
xs un 3&9 o ' cl ock & dnsun 
w/Ed refl ecti nq l i qht 

Ed-after photo ups un f5 . 6 ,  
1 25 , 7 '  refl ect l i gh t  i n to 
trench 

4 .  Al - 1 6mm OFF i f  empty , get 
s coop & ext hndl 

Ed-get SESC , open 

TRENCH - PART 2 

1 .  Al -sampl e trench bottom, fi l l  
SESC 

Ed-close , seal SESC ,  rpt ,  stow 
closeup photo trench 

2 .  Al -soi l sampl e bottom, s i de ,  
di s con to 

Ed-photo after each s ampl e  
xs un f5 . 6 , 1 25 , x ;  b a  sam l e  

3 .  Al -s i ng le  core thru fi l l et i f  
avai l 

Ed-footpri nt  i n  soi l pi l e ,  
photo xs un f8 , 1 25 , 5 '  
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M I S S I ON :  1 4  
EVA: DEEP TRENCH ( SOIL  MECHANICS )  

DATE : DECEMBER 3 1 , 1 970 

L M P  ACT I V I T I E S  �
I
V
M
� CDR ACTIVI T I E S  

70MM CAMERA 70MM CAMERA r-------�����---------L--�----�--�-
1- PARK MET 

r PHOTO S ITE DOWN SUN 
f :  1 1 ,  1 0  FT 
ACTI VATE l 6MM CAMERA TO F I LM CDR 

r 

1-

� STOP l 6t�M CAMERA 
STAND DOWN SUN AT EDGE OF 

r TRENCH (ACT AS REFLECTOR ) 

� PHOTO UPSUN I NTO TRENCH 
f : 5 , 6 ,  7 FT, 1 / 1 25 SEC 

I-
PHOTO BOTTOM OF TRENCH WITH 

CLOSE-UP CAMERA 
PHOTO FOOTPRINT X SUN f/ 1 1 ,  7 FT 

PLACE GNOMON NEARBY UPSUN 

r TAKE STEREO PR X SUN 
f/8 , 7 FT 

· r ASSEMBLE SHOVEL & ADJUST 
DIG 1 0° OFF DOWN SUN 

. r (TRENCH TO BE 8 "  DEPTH 
MIN IMUM) 

-1-

. 

-

·-

r FINISH  DIGGI NG PLACE SHOVEL 
ON MET 

TAKE STEREO PR BOTH S I DES 
· f5 , 6 ,  7 FT 

PHOTO OWN SUN f5 . 6 ,  7 FT 

+· 
FOOTPRINT I N  FILL 

TAKE DOCUMENTED SAMPLES 
BOTTOM TO TOP - 1 ST 

r SAMPLE SESC FROM BOTTOM 
SAMPLE F ILL ,  S I DES , DI SCONTI NUITIES 

t 
1 0  NOTE :  70MM CAMERA SPEED SETTI NG 

AFTER TRENCH DUG 1 / 1 25 SECON D ,  

S TASK a FUNCTION 

c l c 

A M 0 
M. P R 



3 . 3  Photography Data 

Figure 3 .  3-l s mPJari z e s  the various kind s of photographi c 
ro utine s the crew goes through in the course of their lunar 
surface operations . T he i l lustrations are taken from t'1e 
crew ' s  cuff check list . 
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P A N O R A M A S  
( 7 0  M M  C A M E R A l  

•CHANGES I N  TRAV DIR " 4 5' ePTS OF I NTEREST 
• R I M S  OF LARGE CRATERS 

3 

12 

9 

1/250, f/ I I  
5 I N G L E  S A M P L E  

"""' @8 �<S o/ r /  0 
STEREO BEFORE / - I / 
(Z)�l' ®' T\ I I / 

I \ I / /  
BEFORE 

j-0�Gf .w 
/ -0 Q) BUBBLE 1 

C O R E  S A M P L E S  

CORE TUBE READY 
TO DRIVE 

@ --0-

00 PHOTO OF HOLE 
CORE TUBE(S) I N  

• POINTS SPECIFIED O N  MAP @ LOCATOR :_ANDMARK�ORIZON 30' ��M�C���-�----�--------------�======::�----------------------------�------------------------------1 �---------T�R
�E-N

_C_
H

-----------t------TRE�NC�H�-�P�A�RT�l-
I P A R T  1 - D I G G I N G !  

lr7""0'""'M'""'"M;-:C,-;A'""ME"""R"'A:-, 
11125 AFTER - 12 FPS 

1 .  

AFTER ,<, I� ® f/5.6 7 \2.1 ti l l  3 . 
��s-141-:::::<-.-o..-j 

AFTER � 4 .  

T R E N C H  
( PA R T  2 - S A M P L I  N G I  

j 70 MM C� @ GET 
r.\�CLOSEUI \.!../ � CAM 

GET 
SESC 

17'>\ /7;\4 DEPOSIT 
'-=/ \2/ SAMPLE 

BEFORE ( I F  REO'D) 

®® COLLECT 

� ld 

0 ( I�����Dl 

® CLOSEUP CAr.t::RA 

AFTER !POSITION DEPE\'ollS 
ON SAMPLE) 

REPEAT PHOTOS FOR SAMPLES 
FROM BOTTOM, SIDES, DISCONS, TOP 

1 .  

2 .  

3 .  

Al - Doff cam , get trench too l , 
trench "' 2 '  deep 1 0° wrt 
s un 1 0  mi n max 

Ed- 1 6mm cam ON f8 , 1 2fps ; LPM 

Al-after photo f5 . 6 , 1 25 , 7 '  
xs un 3&9 o ' cl ock & dns un 
w/Ed refl ectinq 1 i qht 

Ed-after photo ups un f5 . 6 ,  
1 25 , 7 '  reflect l i ght i nto 
trench 

get 

Al - sampl e trench bottom , 
SESC 

Ed-close , seal SESC , rpt , stow 
cl ose up photo trench 

Al - s i ng le  core thru fi l l et 
avai l 

Ed-footpri nt i n  soi l pi l e ,  
photo xsun f8 , 1 25 ,5 '  

P O LA R I ME T R I C  S U R VE Y  
( C LO S E - U P  I 

K E Y :  

CAM E RA 
f :  S T O P  
S ETT I NG 

D I S T A N C E  FROM 
OBJ E CT 

E L ECTR I C  DATA CAM ERA 
CHAS S EL BLADl 

U S ER POSI TI O N S  D E N OT E D  BY 

LMP @ , WH ER E N = S T EP I N  S E Q U E N C E  

CDR @ 

A G N OM ON 

r=::=r. 16 M M  DATA ACQU I S I T I ON 
c=:::J-" CAM ERA 

I> M ODU LAR I Z ED EQU I PM E NT 
TRANS PORTER 

FI G U R E  3.  3-1 

APOL L O  14 
LU NAR S U R FACE P H OT OGRAPHY 

DATA 

I 01 



3 . 4  ALSEP Deployment and Equipment Data 

The following i llus tration , Figure 3 . 4- 1 ,  summarizes pertinent ALSEP 
lunar surface deployment data. Figure 3 . 4-2  provides information on 
the Lunar Portab le Hagnetometer . 
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1 .  CENTRAL STATI ON The Central Station i s  deployed due West or 
East of LM , preferably West. It must not 
be deployed i n  shadow of L M .  I t  i s  leveled 
to 5° of verti cal as noted by astronaut 
on bubble leve l .  It i s  a l igned to :1: 5° of 
East-West by astronaut using partial compass 
rose. C losed or curtained sides of Central 
Station mu st face East-West. 

ALSEP Antenna - The antenna is attached to the 
ALSEP central station and the antenna must be 
l eve l ed to 0 . 50°  and a l i gned on an Eas t-West 
l ine to :1: O . so•. Al lowable a l ignment errors: 

Scale Setti ng :  0 . 25•, Shadow A l ign:  0 . 70° 
Level ing:  0 .  so•, Overal l  Mean: 1 . 1 6° 

2 .  RADIOIS OTOPE THERMOELECTRI C  GENERATOR CRTG> 

RTG i s  pl aced 9 to 1 2  ft.  from and 
±20° East or West of Central Station 
as v isua l l y  determi ned by astronaut to 
mi nimize thermal load on Central Station • 

• 

RTG requires maximum view of space 
to maximize heat radiation. Astronaut 
w i l l  read ammeter on shorti ng switch 
box, connect RTG to Central Station, 
actuate switch . 

3 .  PAS SIVE SEISMIC EXPERI M E NT CPS El 

The PSE i s  depl oyed 8 to 9 ft. from 
and Northwest of Central Sta t i on as 
visua l l y  determined by astronaut. It  must 
be out of field-of-view of Central Stat ion 
radiator. It i s  leveled to s• of vertical 
as noted by astronaut on bubble leve l .  
I nitial al ignment is  to :1: 2 0 •  of East , before 
opening PSE shroud . F i na l  al ignment wi l l  
be reported after thermal shroud deployment . 
The astronaut wi I I  give gnomon shadow 
readi ng on compass rose , to a l low known 
PSE al i gnment to s• accuracy. 

ALSEP LAYOUT 

300'� 
LM 

N 4-
4 .  CHARGED PARTICLE LU NAR 

E NVIRONMENT EX PERI MENT 
CC PLEEl 

5' 

The CPLEE i s  depl oyed 9 to 1 0  ft.  
NorttiClfthe Central Stati on .Bottom 
of experi ment should not touch the 
lunar surface. It must be leveled to 
within 2. s• of vertical using 
bubble leve l .  It must be a l igned to 
within :1: 2 °  of East-West sun l i ne .  
Astronaut w i l l  a l ign so that arrow 
on top of unit points East, then 
report, withi n ± 1 • ,  the read i ng 
of the shadow of the hand l i ng tool 
on the partial compass rose. 

F I G U R E  3 . 4 - 1  

A PO LLO LUNA R S U RFACE 
EX PER I MENTS DATA 

5 .  ACTIVE S E I S M I C  EXPE R I M E N T  CA S E )  

� 
GEOPHONE lJ DETECTOR (3) 

T he A S E  cons i sts of two major subsystems:  

MORTAR BOX ASSEMBLY dep l oyed ; bubbl e l eve l ed to 
(5°)  and  a l i gned by the as tronaut as shown NW of  
Central Stat i on 10  ft .  away. Conta i n s  4 grenades  
remote l y  fi red by  ground control 1 year after crew returns 
to earth . Astronaut read i e s  by removi ng safety rod and 
actuati ng safety switches to remove s hort acro s s  arm/ 
fire c i rcu i ts .  

T H U M PER/G E OPH O N E  A S S E MBLY - Astronaut unfo lds  
thumper and wa lks  S E  u nreel ing geophone l i ne .  Geo
phones emplaced at 1 0 , 1 6 0 , and 3 1 0 ft . from 
Cena-a l  Stat ion.  A l ignment of phones a long l i ne 
+ 3 ref . to M ortar Box and Flag at 1 6 0 1  geophone , - 0 
each leveled to 7 • A stronaut returns to Centra l 
Station a long geop hone l i ne f i ri ng thu mper charge 
every 15 ft . to exc ite geophones ( 2 1  charges 
i n  a i D .  The mortar box-geophone l i ne may vary in d i rect ion 
from NW - S E  to N -S depend ing on s i te and terra i n .  

6 .  SU PRATH ERMAL I ON D ET ECTOR E X PE R I M E NT CS I D E l  

T h e  S I D E  i ncorporates a Cold Cathode i o n Gauge (C C I G ) .  
The experi ments are dep loyed 55 ft . S E ,  S I D E  o n  a grou nd 
screen w ith i n  5 ° of vertica l ,  ± 5° of E u s i ng bu bb le  leve l 
and U H T  s had ow , d etectors away from su bearth po i nt .  

7 .  LAS E R  RAN G I N G  R ET R O- R E F L ECTOR CLR 3) 

The LR3  i s  a dep l oyab l e  array of 1 00 q uartz re flectors 
al i gned by astronaut  to refl ect l aser beams a i med from 
earth . Pal l e t  i s  dep l oyed 1 00 ft W of ALSE� bubb l e
l eve l ed and gnomon al i gned to 3° , then array i s  pos i 
ti oned to preset angl e .  Th i s  experiment i s  compl etely 
pass i ve .  
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PRI OR T O  D E P L OY M E N T  

L U NAR 
PORTAB L E  
M AG N ET OMETER 
PALLET 

L PM 
E L E C T R O N I C  
PKG 

L PM 
R E E L  

L P M  
PALLET 
I S  P LACED 
ON 
M ET !TAB LE 
RACK / F OR 
U N L OAD I NG 

L PM 
T R I POD �--""'----
S U P P ORT 

D E P L OYED A N D  R EADY F OR U S E  - 2 5 0  OR M OR E  
F E E T  FROM LM F OR POI NT MEASU R E M E NT 

D I S PLAY /E L ECTR ON I C S  

S E N S OR H EAD 

FI G .  3 . 4 - 2  LU NAR PORTAB L E  MAG N E T OM ETER 
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3 . 5  Geology Equipment and Data 

The following illus tration summarizes lunar s u r f a c e  geology eq uipment 
that  supports the astronau t ' s  field geology activities . F i gure 3 . 5- 2  
give additional lunar geology data such a s  SRC contents , and samp le 
types . 
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C�TAIIIIER 1CSRCl 

""" 
'" 
ASCENT 

T R A N S F f R  T O  

L U N A R  S U R F A C t:  

(F6D) 
EXP'ENOABLES T �  ... NS 

FROW Llol 
ASCUIT I:F96l I -ri-'-'-"-'-'-�c�'---"-'-t I � - -

; I l I ��9
�
��Tit I I r t��;R C ... MERA � 

EXPERIMENT EQUIPME�T 

;r.'!AEC 

F �  - �  
ETB -- SURFACE 

I 
L _ _  _ 

L U N A R  S U R F A C E  E V A  N O .  1 j 
3 WEIGH BAGS 

SRC tl 
FROM MESA UA1Pl 

SAFETY LINE 

!-- - - - - - - - - · - - - - - T - -

I 
-- - -- -- _j c I I 

I 
I 
I 
I 

l I 
IJT 

_ _  j TOOL CARRIER FROM 
ALSEP PKG 12 ISEQ BAYl 
LM DESCENT QU ... D II 

1 

I > 

MOOULA.R EQUI�EHT TR ... NSPa!TER (M[Tl 
FROM LM DESCENT QUAD IV 

GEOlOGY TRAVERSE 

I 
I I 

L _ _ _ __ _ __ _  - - -�A�� ... � - - - - -- - - _j 
� - ------- - - - --

- - - -
· 3 wn:;H B ... GS 
TEMPOIV,RILY 
STOft'ED 0t1 MESA 
UIHIL EVA- 2 

I -

LUNAR SURFACE ACTIVITIES 

-

CONTINGENCY s.-.r.IPLE 

. ,  I 
I 

SRC fl Lo.-.OING 

r� _ _ _ _  _; 
-- - - ��� - - - - - - - -- - - - -

-"� ""'�"' j i 1 

I 
l 

TRANSFER [ "  -

- -- - -- I 
'I '" """ '- I I 

� I (MESA _ MlQI 1 r-;:-;;-=;-;;--,"'i�·'il!lllillll•���-_. TOS TEMPORAAY 1 1 H STCMAGE IN WESA j SWC 

----- - - Jl �!.���;���>IP }--- ---· -
-

- __ r------------------,�� 
TRAMSFER «YA·l] 

iDS IS LEFT 1 1 I IN ETB DURING � . v i��E
C

t'N
VI:JA�� � I EXPF.RIWENT 

t�=-=-=-�-�:::.:.:.:.:.:.�'--�:·,:·:- '::::::�-=======�--=-----�====�::::::�1 ____ _J1 ____________________________________________________________________________________________________ _ t -----1 
NO.I I - - -- - .l II L U N A R  S U R FA C £  E ll A  

I - / 
/ � swo '" 

I t . 
I 

- ui r - -- - -- - - - -- - .  l_ Lo.-,0 Swt EXP IIITOI [ ----1 :r-- - � 
T SWC BAG 

t I : All ITE!I!S Ill 5RAC!<ET ME l<W>E:l I liTO 
ETB FOR TRANSPORT T O  L� ASCENT STAGE 

, - -- - - -

' 
- -

-

-

- - - -

- · · ·  

- - - - - - - - -

/ EVA-2 
. 

--

·

-

- -

.

-

--·-/

.,..

--

-

'

-

'

-'

�

'

r

'-'"-

"

-

'

--------

� 

� ��
M��SCJ J EXTRA L : ,_ � �'"" � r- -, �'"� ,�,.� - - �  

I �r-- - b  ,: '" 

I I 0_ BAGS e.g ,¢.::.- - ---:;-- I I I n te Jts '"¢ "[_ _ _  ·XJ i t  : 1  , - - - - -- -- - - -• �o � - =  1 1 r I I I ' - -1 1 1  I 
I I I &15s�

A:SER 1 I 1 ,_ 
- _J ! I I •:2 

1 I I c ' : :�_ 
I I I ' I� ' ''""' 1 : ·�· I I I 1 ........1______ SESG fisAMPI..E I 

.... � I I 1 I I ; �-..:'1< ... -'t 
[ , I I l l ,......, 1-- . i, i �L!�1 � 

"

"' 

--- . ���� , "" EVA·l lEFT CNERS 

WEIGH BAG f3, 2 SESC 

f

-

s£Sc

-·

·

-



COfHAU 
SAMPlE 

-
FlAT SACS 

LAAGE SIZE 
ROC)( SAUPLE 

;. 

EXTRA SAMPLES 
UF AN'II 

C�TAMIN ... TEO 
SAMPLE FROM 
UNDERNEATH Ll.l 

B IIH:SA U(»t SAMPI..ES 
DG£ ,olji:EAJ ......._ .liiJ _, __. �..:; � --

I I I I - : �,,.;-?..;.o"i&--t c.,.r:.·.,.c,ONn:a.l I / / // '1'\ \ 
- --1 ...., ..._ . � '  TOOL �ARRIER 

� -·<•" .. �r_-:-L � ')>' / // (EV

3

:-��E::S�f:R 
- - - - --- �I ., J  �I � �i1 �r; l 

_ _  ·- - --- ... _ _ _ __ _ _ __ _  
- ------ -

-

- ---- _ _ _ _ _ _ _ _ _ _ _ _ _ _  !l _ _  � L - - - - - � - - � -- - �--L -�� 
C!»E TUBE + BAGS CAP ASSY 3 CORE TUBES 

?IGUnE 3 - 5-2 

SP£CIAL SAMPlE I ltETURil BAG CBUDOY 
SLSSJ <FROM YESA 
L1Dt1 CARTRIOf.E MEAl 

r- -

SRC t2 L�OI-.;; 



---::-:::-- 11 

I �""' - ��ONS 
-

I 
l_ 

t_ -- -

l M  A � C l � l R U U R N  L M  -- C M  I R A "' S f f R  

OAll H I  TUR"' I TEN �.0\ I f  OION BA.G 

l OAO BUDDY �L SS BA.G IN DECON BA 

C M  R U U R N  

�-----:-:. """ Ol (85) 

'@ 

At.l BAG ON TOP Of lSA DECONT 

OECON BAG BUDDY SLSS 
M VOl !A 10) ON T OP OF C  

CW VOl (Al) 



3 . 6  EVA Trave r s e s  

The follmving i l lus t r a t i ons dep i c t  a p r e l iminary vers i on o f  t h e  ALSEP 
deployment and th e t r averse  to other locations in the  event of EVA 1 
extens i on ,  for  the Fra Mauro area . Each map has on th e f acing page 
tabular data Hh ich is  orinted on the back o f  the f l ight vers ion of  
the map .  These are ob servational and s amp l ing guide l ines p rovided 
bv the P rincipal Inve s t igators for the Lunar F i e l d  Geology experiment . 



0 
<0 

STAT ION 

A 

cs  

u Doub l et 
( I nters e c t i on 
of N and S )  

V Doub l e t  ( N )  

W Doub l e t ( S )  

F I G  3 . 6- l 
LAN D I NG S ITE l ,  EVA l [ G EOLO G I CAL MAP ] 

TASKS ADD IT IONAL INFORMAT ION 

• ALSEP depl oymen t  oQ n  th i nn i ng edge of ejecta b l anket from o l der ( 1 )  
• Do cuff check l i s t cra ter 

• Comprehen s i ve samp 1 e 

• Desc r i p t i on 
• Documented s amp 1 e R i m  i ntersec t i on of l arge o l der ( 1 ) crater a nd 
• " Foo tb a l l " s i ze rock younger ( 3 )  crater 
• Pan  

• Des c r i p t i on 
• Documented s amp 1 e !-On r i m  of ( 1 ) crater - crater may penetrate 

through rego l i th i n to u nder l y i ng Smooth u n i t 
!-Pa tterned g round may b e  we l l  devel oped on c ra ter 

r i m  

• Documented s amp 1 e On r i m  of younger ( 3 )  era ter 
I ntermed i a te exposure age- -penetrates through 

o l der crater e j e c ta 

GENERAL FEATURES TASKS 
• Sol der- l i ke g l a s s  bl ebs !-Docume nt and  samp l e  a s  appropri ate 
• P a t terned g round 
• C h a nges  i n  b 1 o c k  and fragment angul a r i ty 
• Fragments i n  or near e l onqate or 

secondary craters 
• P ropor t i o n  of m i c robrec c i a to 

crys ta l l i ne roc k types 
• Bou l der tra c k s  and  s l ope rel a t i ons  
• Rock  f i l l ets 

DECEMBER 31 , 1 970 
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STATION 
A 

h .  

i .  

j .  

I 

F I G  3 . 6- l A  
LAND ING  S I T E  2 ,  EVA l [GEOLOG ICAL MAP ]  

TASKS 

• Do cuff checkl i s t  
• Dep 1 oy ALS EP 
• Comprehensi ve samp l e  

• Documented samp l e  
• Pan 

• Documen ted  samp l e  

• Doc umented sampl e 
Footbal l s i ze rock 

ADDITIONAL INFORMATION 

• #4 crater may excavate materi a l  from Smooth un i t  
beneath rego l i th 

• #1  crater may excavate materi al from Ri dgey uni t 
beneath rego l i th 

• Cl uste r  of  moderately  young (#2 ) and ( #3 )  craters 

DECEMBER 31 , 1 970 





I F I G  3 . 6- l B  
LANDING S ITE  3 ,  EVA l [GEOLOG ICAL MAP ] 

STATION TASKS ADD I T I ONAL I NFORMATION 

A • Dep 1 oy lll..SEP 
• Comp re hens 1 ve  sampl! 
• Do  c uff checkl i st 

y .  • Docurre n te d  Sa"lJle • Smal l (#3)  crater s uperi mposed on ri m of very 
•Pan l ar}e s ubdued (#1 ) crater 

(*3 c rater may ree xcavate ejecta from l a rge (#1 ) 
crater wh i ch may have penetrated Fra Mauro materi al 

z .  •Documented s amp l e  • Sh a rp ( #4 )  c ra te r  penetrati ng i nto smooth uni t .  
•"Footbal l "  s i ze rock 1 65 m to East i s  pos s i bl e  contact of Smooth uni t  

wi th h ummocky Fra Ma uro Ri dgey ma te ri a l  

� 
� 

0 
(""") 

DE CEMBER 31  , 1 970 
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STATION 

• •  

b .  

c .  Cone R im  

c .  - d .  

d .  Flank 

e .  

f .  We i rd  

g .  Tri p let 

g . -1 ( S )  

g . - Z  ( N )  

C DR  

•TDS 
•M£T Track Photos 
oO.scribe Surface 

.Pan 

•Po l a rimetric  
Surveys 

Wa tch for 

· Des c r i ption , 
contrds t rock 
types , s i zes . 
w t th Cone 

�Descr ibe Surface 

•Describe Surface 

•Pan 
•Des c r i p t i on 

F I G  3 . 6 - 2  
LAN D I N G  S I T E  l , EVA 2 [ G EOLOG I CAL MAP ] 

TASKS 
Coordi no ted LMP ADOI T IO!CAL !NFORKATION 

•Double Core ( M )  •LPM Poi n t  (M ) •Ejecta from ( 1 )  era ter on Smooth un i t  
•Desc r i be Surf�ce •Pan •SmJoth un i t  to be compo "" d  wi th R i dgey uni t  
•Documented Samp l e  next s ta ti on 

·N�xt tra verse cn:>sses contact between Srrooth 
and Ri dgey uni ts 

•Documented S.. "10le •Patterned ground in R i dgey uni t 
-compare w i th Surfdce •Compa ri son of R i dgey uni t and Smoo th un i t 

at a .  

•Col lect  rock � soi l •Two pftnS on r i m > •Large  bou l dC'rs rny be from F ra Mauro 
samples 300 It bas e l i ne •Contacts may be v i s i b l e  i n  cra ter wa l l  

-Rol l boul der, take 24 • Panoramas wi th wi de-base  s tereo 
fps rovi e ,  crew 
moV(!ment. pan wes t ,  
pan crater 

•Descr1 b� . photo boul ders 
•EVA CO!lm 

ra dia l va r i a ti ons i n  n1! teri als 

• Documented S.,mple •Pan •(4 )  cra ter  may penetrate Cone ej ecta 

•Trench - do c uff •LPM (M)  • ( 4 )  c ra ter nea r buried contact 
cher k l  1 s t  •Pan •Cr;, ter rr.a.y penetrate e i ther R i dgey o r  Smooth 

•Documen ted Sample u n i t  
•Single  Core (HD ) 

•ir i p l e  Core ( M )  •Pll n • ( 3 )  crater may penetrate i n to Smooth ""i t  •Documented S�mp 1 e  ma teri a l s 
•Rad i a l /d i ametr i c  • E l onga te shape o f  ( 3 )  crater may refl ect  

S a fl1' l es a t  a 1 0  ft s tructure or  compos i te of mul t i p l e  crilter 
crater 

•Sas  Samr l e  (HD )  •LP�  ( KO )  •Large ( Z )  c ra ter  may penetrete i n to under l y i ng 
-MSSC ( H D )  S�oth uni t ,  e i ther Fr� � u ro brec c i a  o r  
•F i l l e t  Samp l e  (HD)  _vounqer vol can i c  rock 
•Footba l l -s i ze rock ( H D )  •La rge s t  c rate r samples  1 n Srnoo th  un i t  

•Patterned ground may be we l l  developed on 
and i nterior wa l l s  of  l arge ( 2 )  crater 

rim 

ALTER�TE PART G •Bedrock may be exposed in ( 4 )  crater wa l l s  
•Ooct.r.'lented Samp l e  a n d  f loor a n d  represente-d i n  ejecta 
• P i'! n  

•00CI.Jnented Samp l e  •B locks from l a rge ( 2 )  cra ter ( T r i r l e t  north ) 
""Y ha ve wel l developed f i l l ets 

•Look for patterned ground 

U f C EM ll l R  3 1 , 1 9 70 
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F I G  3 . 6 - 2A 
J TAS� LAND I NG S I TE 2 ,  EVA 2 [ GEOLOG ICAL]  

.__ _____ _ __ -- - - - - - -STAT I ON CCR cocr;� : �MEO U"\? I ADD I T ! O'iAL : � rc ,:-·ATIO'j 

k .  

1<-m 

Ill . 

n .  

o TDS • Docb l e  Core (M)  • L P� Po i n t  ( M )  
• �'.ET Track Photos • Dc s c r i  � Surf�c:e • P�n 
• De s c ri be Surface • J.ocune n t e d  Sar:i) l e  

• C� s e rv.! U cn s  o n  c h a ro c t e r  o f  p a l t e r-:1ed ground 
re l a t i ve to s 1 ot:e 

• Pan 

SUr Rim e Po l a r i rre t ri c 
Sur..-eys 

• Doc uct,� nted sarr1p l e 
• Co�va re wi th Su rface 

a t  k .  

• Co l l e c t  rock t,. so i l Two pons on r 1 rr. > "";, I P s  300 f t  base l i ne 
• Ro l l  bou l c, r ,  take 24 

fps rmvi e ,  crew 
I':":.J >w-�:::c n t . p�n South , 
pan crater 

• De s c ri be , photo boul dus 
(J E\'t., CO::t:1 

• Sru l l  youn -; e r  ( ! � ) c r a t e r  i n  Ri cgoy un i t  on 
c.o rg i n  of o l d-o r  ( I I ) c ro t e r .  � .. Y s a r:;:·le 
b l � n k e t  o f  dee � e r  e j e c t a  

• Good op;Jo r t un i ty t o  obse rve poss i b l e  pat
p � tterned g ro u n d  en i rre g"J l o r  r1 Cse s l op�s 

• $11\1: 1 1  ( 1 4 )  c ra t e r  in c l u , te r  of ( 1 4 )  c ra te r; 
whi ch ""'Y cut through eje c ta b l a n ke t o f  S t a r  
cnater 

• Rim o f  �., j o r  <>o e p  o l de r  c ra te r s up e r i "V o s e d  on 
ll p;-; ro x i m te l oc a t i o n  of cor.tact between P.. i dgey 
un l t  d n d  S,moth un i t  

• Po " f o l c  s ae>,o l e  s i te o f  Fra Mauro rr.a t e ri a l s  

• Ejec ta rr.dy b e  d i fferent on e a s t  r i m  o f  crater 
H1an on wes t  rim Cue to s u p e rpo s i t i on o f  c rater 
on R i cgoy-Smooth un i t  con t a c t  

n-o <) Lock f o r  ch.:1r.gcs i n  p 3 t t e rn c> d  g rc11..:n d  toward center o f  c ra t e r  

o.  S t H  
Center 

o-p 

p .  

• Dc � c r i p t 1 cn . • Duc t..rnen te d  S.!!mp 1 e  e Pan 
con t ra s :  rock 
type s ,  c; i zc s , 
wi tc S t ' r  r i m  ( n )  

• L oo k  for s u rface d1�r.'.!�!s H. � ;:  rr-.lJ be 
r�,; l a teC: to ctoproxi r. � L e  Cui iLI!_t Lie lwcen 
R i dgey (we j t )  a n d  Smotn ( e� :; t )  u � i ts 

• De s c rl be Surface • Trench - do cuff 
ch�ck 1 1  s t 

o Docc.c·� n t o c  Sacp l e  
• S i n q 1 c  Core ( l 1D ) 

• L PI'! ( M ) 
• Pan 

q . Hal fway • De s c ri be Surface • Tri p l e  Core ( H )  o Pan 

q-r 

• Dccur..:::n te d  Sa.� � �  
• Radi a l /d i a rretri c 

s a�p l es at a 1 0  m 
crd te r 

• Observe pos s 1 b l e  chan ge s i n  p a t t e rn e d  ground ; 
fi l l e t  de ve l oprrent 

r. Dou b l e t  • P a n  • G.>� Somo l e  (1< 0 )  • L PH  ( HD )  
• De s c ri pt i on , 

pa t te rne d 
groc'!1d 

• HSSC ( H D )  
• r i l l e t s.,"91•  ( HO)  
• Docur:'.t"'n t e d  S.:!i:'lp l e 
• S i ng l e cor.; through 

l a r ve  fi l l e t  

DECEMBER 31 , 1 970 

• Fresh young cra te r  ( #6 )  in bottom of rr,.jor o l � r  
crate r  ( Star) w h i ch 11111y penetratt to Fra Ma u ro 

o W. l l  de fi ned ( H )  crater on rlm of S t a r  c rater 
wi th young2 r ejecta bl a n k e t  O \l e r � y i n g  o l � r  
rego l i th o f  Srmoth uni t 

. �:,t•r1 o l  <My be di fferent from t h a t  at S t a r  cen
ter a r  S t d r  r i r:1  

• Promi nent younger ( 1 4 )  cra te r we l l  out i nto 
�mooth un i t  

• May p ro vi de good sample o f  excavdted Smo th un i t  
• Take core from 5 0  m cra te r ejecta bl anket 

. supe r i mposed c ra t e rs i n  Srrooth un 1 t  
• Pos s i b l e  deep S o r:o;> l e  o f  Smooth un l t  
• Ne xt l e g  of traverse 11111y cross contact betwetn 

Ri dgey a n d  Smooth un i ts 





F I G  3 . 6- 28 
LANDI NG S ITE 3 ,  EVA 2 [GEOLOG I CAL MAP]  

'---------· . - · -- . . .  

TASKS 
STAT! Oil COR COORDINATED U1P AOOITIONAL INFORMATION 

. .  •TOS •Double Core (M) • LPM Poi n t  (1'1) • Subd�d older (#1 ) crater in  Srrooth uni t ;  may 
•MET Track Photos •Desert be Surface • Pan have excavated Smooth uni t materi a l s  from depth 
• Describe Surface •Documented Sample • Patterned ground may be we l l  de vel oped on 

r i m ;  fi l l ets 

b. •Pan •Documented sampl e • Promi nent ( 1 3 )  crater i n  Soooth un i t 
• Compare wi th Surface 

at a .  
-

b-e •Watch for radi al va riati ons i n  materi a 1 s  • Blocks ejected from Sunrise should reflect 
toward Sunrise strati graphy penetrated by crate r ;  Fra 

•Watch for changes i n  pattemed ground; fi l lets Mauro materi a l may be present nea r ri m  

c .  Sunrise • Po 1 ari metri c •Col l ect rock & so i l  •Two pans on rim > • Blocky rim of h rge fresh (14)  crater--
Rim Surveys samples 300 ft base l i ne penetrates about 50 m i n to and pos s i bl y 

•Ro l l  bou l de r ,  take 24 below Smooth unit--may have excava ted 
fps movi e ,  crew Fra Mauro materi a l  
movemen t .  pan eas t ,  • Smal l  fresh (#4 )  c ra te r  superi mposed onto 
pan crater Sunrise rim east of s tati on ; shou l d  be 

•Describe , photo boulders 
• EVA Comm 

good s amp l i n g  l oca l i ty for smal l e r b l ocks 

c . -d. •Watch for rad ial  va ri ati ons I n  materi a l s  

d .  • Descri pti on ,  •Documented Sampl e •Pan • l'klderately young ( 13 )  crater penetra ti ng 
contrast rock •LPM i nto Sunrise ejecta 
types , s i zes , 
wi th Sunri se 

d-e •Watch for radi al  va riati ons i n  materi a l s ;  sample 

e. •Descri be Surface •Trench - do cuff •LPM (M) • Smal l fresh (#4) crater pene tra t i ng i nto 
check l i s t  •Pan Smooth un i t  at contact w i th Sunri se 

•Documented Samp l e  ejecta l i mi t  
• S i ngl e Core (HO) • Samples may i nc l ude Sunrise ejecta and 

Smooth un i t  materi a l s  

f. •Desc ri be  Surface •Tri ple  Core (M )  •Pan • Two subdued ( 12 )  craters penetra t i ng i n to 
•Documented Samp 1 e Smooth uni t ;  smal l very sharp 6 m c rater 
•Radi a l /di ametri c superi mposed on east wa l l  of westernmost 

samples at a 10  m (12 ) crater 
crater • 6 m crater shou l d  be good samp l i ng l oca l i ty 

g. •Pan 
•Descri pti on 

•Gas Samole (HO)  
• MSSC ( H D )  

• Overl appi ng ejecta f rom  two (#1 ) craters and one smal ler  (12) c rater; ( 12 )  crater 
patte med • F i l l e t  Samp l e  (HO) penetrates ejecta from ol der ( * 1 ) c raters 
ground • Si ng l e  core th rough • Al l craters may sample Smooth un f t  

l a rge rock fi l l et (HD)  

DECEMBER 31 , 1 970 





SECTION 4 .0 

CONT INGENT PLANS 



4 .  0 CONTINGENT FLA. 'I S  

4 . 1  Gener a l  Des c r i p t i o n  

4 . 1 . 1 

In lunar manned o p e r a t ions , i t  is exp e c t e d  tha t the EVA t ime l ine 
vJi l l  vary a s ma l l  amount due to the new env i r o nment a s  \ve l l  as 
sma l l  changes that o c c u r  in equipment o p e r a t i o n .  I f  the a c t ivi ty 
t imel ine o r  equipment op e ratio n  changes s u f f i c ie n t l y  tha t the 
f l exib i l i ty of the t i me l ine o r  equipment canno t compens a t e  to 
a c c omp li s h  the p lanned ac tivi t i e s , a conti ngency p l an mus t b e  
us e d  t o  c o n t inue the EVA. 

This s e c t ion i s  devo t e d  to pr e-mi s s i o n  v a r i a t i o ns i n  EVA time l ine 
and contingency EVA p lanning . The p r o c e d u r e s  to r e s o lve unexp e c t ed 
equipment o p e r a t i o n  o r  ma l f un c t i o n  a r e  f o und in d e t a i l in Re f e r en c e  7 .  

S ince i t  i s  no t p o s s i b le to d e f in e  s p e c i f i c  p lans f o r  every p o s -
s i b l e  cont ingency , r e a l  t ime r e s o lu t i o n  o f  p r o b l ems a n d  t ime l ine 
p lanning mus t be depended on during th e mis s i on using a pre-mis s i on 
deve loped t ime l i n e  gui d e .  The excep t i on to t h i s  r u l e  is p r ed e f ined 
p o s s ib l e  cont ingen c i e s  in which t ime is too s h o r t  t o  r es p ond t o  a 
p r ob lem and cont inue thro ugh the EVA exp e d i ent l y . The p r e-mi s s i on 
t imel ines p r ov i d e d  in th i s  s e c t i o n  that could f a l l  in this c a t egory 
are� one man-EVA 1 ,  one man-EVA 2 ,  l'linimum t iMe EVA and EVA t e rmi
n a t i o n  til'le l ines used i n  conj unc t i on w i th the o f f-nominal EVA p l an
ning d a t a  o f  S e c t i on 4 . 3 .  I t  is exp e c t ed that the gui d e lines p r ovided 
under th e s e  c a t e g o r i es w i l l  p r ov i d e  a base  f r om wh ich the m i s s i o n  EVA 
t ime lines may be mo d i f i e d  as requi r e d  to c o nduc t the EVA ' s e f f e c t ively . 

EVA l-One Nan 

The p o s s ib i l i ty a lVJay s exi s t s  that only one Ext r aveh i cular Hob i l i t v  
U n i t  i s  o p e r ab le t o  supp o r t  EVA- - th a t  t h e  PL S S , OPS , E VC S , o r  s ome 
o th e r  sv s t em of the E}\U p r e c ludes lunar s u r f a c e  o p e r a t i ons f o r  b o th 
men. One c r euman mus t  remain on LH ECS umb i l i c a l s  Hh i l e  the o th e r  
p e r f o rms Hha t i s  o th e rw i s e  a nominal 4-hour 1 5 -m inu t e  ( o r  even mor e )  
EVA . Ano ther p o s s ib i l i ty i s  that s ome sub sy s t em o f  t h e  L'1 h a s  de
graded s u f f i c i e n t l y  that cont inuous moni t o r ing and manua l i n terven
t i on is requi red to ma intain sys tem i n te gr i ty .  Any o f  the s e  s i tua t i ons 
o c cas ions a f u l l- t ime one-man EVA on the lunar s u r f ac e .  

The cont ingency EVA l--One man t ime l i ne ( s e e  f i gure 4 - 1) p e rm i t s  
comp l e t e  dep l oyment o f  ALSEP and a l l  i ts exp e r iments , b u t  l i m i t e d  
thump er oper a t i o n  f o r  t h e  Ac t ive S e i s m i c  Exp e r imen t . S e l e c t ed 
samp l e  c o l l e c t i o n  is p r e s e rved <vith AL SEP d e p l oyment as the maj o r  
ob j e c t ives o f  this one-man EVA . 

1 1 3  



4 . 1 .  2 

Another task wh i ch is e liminated from this one-man EVA 1 i s  erect ion 
o f  the S-band Erec tab le Antenna . The rationale here i s  that antenna 
erection on Apo l l o  12 �vas found to rec, uire tHo c reHmen . Us ing the LM 
s teerab le antenna , the t elevision transm i s s i o n  and PLSS  data Tel 
Hould b e  satis fac tory for  the p rimary TV c overage , Hh i ch i s  a t  the 
beginning of EVA 1 .  Televis ion usage is less impor tant during AL SEP 
deployment , s ince th is is done a t  a dis tance o f  300 ft  or more from 
the LM . S ince EVA 2 ' s  traver s e  i s  i n  an eas terly d i r e c t ion f rom the 
nominal landing s i t e ,  the TV is o f  l i t t le use for mos t of EVA 2 ,  for 
the camera cannot be po inted Hi thin 4 5  degrees of the s un .  In any 
cas e ,  s i gnal degrada t ion w i thout the erectab l e  ant enna and us ing 
the HSFN 85  ft antennas is no t cons idered to be so s eri ous tha t a 
fairly satis factory p i c ture canno t be ob t a ined . For a l l  these rea s ons , 
the 15 minu te task o f  p u t ting up the S -h and antenna i s  dropped f rom 
the contingency EVA 1 .  

:\o t e ,  too , tha t SRC l is  not  used on EVA l .  Thi s  SRC Hill  plaY a 

role i n  EVA 2 ,  hoHever . I f  an extens ion Here given on EVA l suf f i
c i ent to  ga ther a large numb er o f  s amp les , th en real- t ime cons idera
t ion Hould b e  given to p acking these in S RC l .  

S ome photography i s  cur tailed , a l l  the s eq uence camera work on the 
lunar s ur fac e ,  d e t a i l  ALSEP pho t o graphy (unless t ime permi ts)  and L�l 
insp e c t ion and photographv are cut from EVA l ,  

The LHP is occupied taking sequence camera and 70mm s t ill  photo graphs 
of the CDR as he goes ab out his EVA tasks . The LHP a l s o  performs the 
impor tant funct ion of read ing the lunar s urface checkl i s t  cont ingencv 
procedures to the CDR as required , and perhaps verb a l ly as s is t ing the 
CDR in those tasks Hh i ch are norma l ly a s s i gned to the L'-!P for the t\Vo
man EVA 1. 

EVA 2-0ne .Clan 

Thi s  t imeline , l ike EVA l-One )1an , a s s umes that only one crevman ma,, 
egress the LH but he may spend the full t ime o f  four o r  more hours . 
The o ther creHman i s  conf ined to the ascent s tage because an EHC s ub
sys tem is no t working properly , or  the LH requires a continuous moni
toring . In the la t ter case , it should be no ted , the c re1vman could b e  
using a fully operat ive E"ru , and hence b e  avai lab le at  leas t for  a 
short period , depending upon the gravi ty o f  the U\ ma lfunc tion,  f o r  
a n  emergencv or d i f ficulty  tha t the EVA crewman might have . 

The summarv t imeline for  the cont i ngency one-man f u l l  EVA 2 i s  g iven 
in Figure 4 . 1- 2 .  A rather ext ens ive ge o l o gy t raverse could be per
forme d ,  \vi th no maj o r  obj ec t ives curtai led . The cre�vman 1vould prob
ab ly no t travers e as far from the LH as 1vould be the cas e for a two-man 
t ravers e .  Revis ion o f  the t raverse map would probablv b e  made p r i or 
to egres s , \•Ji th a s e t  o f  recommenda t ions from the S c ience S upp ort 
Room to fac i l i ta t e  s uch revi s i o n ,  He mus t  a ls o ,  o f  course , make all  
o f  the  do cument ing ph o tographs . No  at temp t  i s  made to  carry the  C l ose
up S t ereo Camera , a l though s ome use of it around the LH migh t  be mad e .  
A s  in EVA 1, the movie camera is no t carried . 
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4 .1 .  3 

SRC 2 is  utilized jus t  as i t  is  for a two-man EVA 2 ,  to contain the 
documented samp les . SRC 1 i s  also utilized t o  contain overflmv f rom 
SRC 2 and for quasi-selected samples from the vicinity of the LM, i f  
EVA 1 was a one-man EVA. 

E i ther the CDR or the LMP could perform the EVA 2 one-man contingency 
case .  As in EVA 1, the crevnnan inside the LM takes s ti l l  and mot ion 
pictures o f  the EVA cre1vman and reads procedures as required . 

Contingent EVA 1 - l1inimum Time , One Nan 

For various reasons , on a lunar landing mis s i on ,  only a very limited 
time may be availab le to accomplish one EVA. For such a s i tuation, 
the choice of objectives are , f irs t ,  those with the h i ghest priority 
and , secondly , those which can b e  accomplished in a short period o f  
t ime and do not require the accomplishment o f  a previous task.  The 
timeline (See Figure 4 .1 -3) presented here,  referred to as the Con
tingent EVA 1 Hinimum-Time , One-Man EVA, f i ts the above guidelines 
by providing for the implementation of the h i ghes t priority and basic 
objective o f  document ing the character o f  the landing s ite.  This is  
done by  collecting a surface sample ( contingency s ample) and describ
ing as well as photographing the lunar surface texture and topography . 

In this contingent EVA , for the environmental f amiliarization , the 
crewman will spend only enough t ime to as sure h imself that he can 
safely proceed with the EVA . After the contingency s ample collection 
he will continue to become more adapted to the new environment as he 
conducts a limi ted EVA evaluation. Primarily , this EVA evaluat ion 
will involve a brief inves tigation to determine his  general capabi li
ties or limi tations for conducting EVA t asks within the lunar environ
ment . Photographs taken during this evaluation will b e  a pos t fligh t 
aid to the crewman ' s  recall and the documentation o f  this  activity . 
A limited site description ,  with very brief comments and several 
documentary photographs , can be made o f  the surface to the horizon.  
To conclude the surface activity , the crewman Hill take a photographic 
panorama and possibly a feH add i ti onal photographs of  documentary value . 

In conclusion , i t  should b e  mentioned that the cre�VIDan' s  s urface 
ac tivity Hill be confined mainly to an area Hhere he can be moni
tored by the cre�VIDan ins ide the LM . P ractically all o f  the activity 
can be documented with the sequence camera , and , i f  the communica
tions capab i l i ty exis ts , Hith the TV . 
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A POLLO 1 4  SUMMARY T IMELI N E  
CONTINGENT EVA 

MINI MUM T IME ,  ONE  MAN 

T I M E  SCALE 

TV COVERAGE 

SEO . CA M . COVER 

COMMANDER 

AC T I V I T Y 

FINAL PRE EVA OPERATIONS 

e START EVA WATCH 

e L M FWD DUMP V LV - OP E N  

e L M F WD DUMP VLV-AUTO 

• PLSS FEEDWATER -OPEN 

e OPEN HATCH 

1 0  2 0  2 3 

I I I I I I I I I I I I 
� 

CDR EGRESS CDR 
e MOVE T HAOUGH HATCH ENVIRONMENTAL 

FAMILIARI ZATION ' COMM CHECK 

I e DEPLOY LEC 

I e DEPLOY MESA 
I 
I e DESCEND TO SURFACE 

e RELEASE PLSS ANTENNA I 

L M  

P I LOT 

ACT I V I T Y  

TIME SCALE 0 

2 3  3 0  4 0  5 0  

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 
- . 

CONT. SAMPLE 
COLLECTION 
e UNSTOW SAMPLER 

• DEPLOY HANDLE 

e COLLECT SAMPLE 

e STOW SAMPLE 

ON LADDER 

• RESET /CHECK 

EMU 

• OPERATE 

SEQ. CAMERA 

2 3  

EVA 8 ENVIRONMENT SITE 
EVALUATION DOCUMENTATION 

T TRANSFER 70 M M 

I CAMERA TO SURFACE 

J • CHECK LOCOMOTION 

J e CHECK LIGHTING 

I 
I 

1 :  
I 
I 
! ASSIST CDR 

3 0  

• SITE DESCRIPTION 

e PHOTOG RAPHY 

(PANORAMA) 

EVA TERINATION 
e ATTACH CAMERA 8 CONT. SAMPLE TO LEC 

TTRANSFER CAMERA 8 CONT. SAMPLE 

I • DISCARD LEC 

40 

I • CLEAN EMU 

I • ASCEND TO PLATFORM 

I • I NGRESS 

I • JETTISON EQUI PMENT 

I • cLOSE HATCH 

• REPRESSURIZE CABIN 

I 
I 
I 
� ASSIST CDR 

5 0  

I 
I e PREP CONNECT LEC 

I ' COMM C HECK 

I 
I 
I 
I 
I 
I 
I 
I 
I ' 

1 0  

• PASS LEC TO COR 

• OPE RATE SEQ. CAMERA 
• MONITOR 8 PHOTO CDR 

· · · · · · · " I 
' " " ' ' [  " A ' (JO 

, , , , oc , .  " " r  

LEGEND 

2 0  
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4 . 2 

4 . 2 . 1  

Detailed EVA Timeline Procedures 

EVA l-One Han 

The following pages present s t ep by step t imeline procedures for 
EVA 1 in a format s imilar to that the cre�v would use from their 
Lunar Surface Checklis t .  
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M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 9/ 0  
EVA : ONE-MAN FULL T IME EVA 1 

s TASK 

EVA E FUNCTION 

L M P  ACTI VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M 0 
M. p R 

f.-

f- ·t-

f- . 

f- -r-

1- ·r 

f.- -r-

f- . 

- r 

- -

- ·t-

f-- 0+00 DEPRESS CAB IN  FROM 3 . 5  PS I 

1-

f- ·t-

1- ·t- NOTE : DETAI LED PROCEDURES ARE 
PRESENTED IN "LUNAR SURFACE 

f- ·I" CHECKLIST"  "EQUI PMENT PREP 
EVA 1 "  SECTION 

f-- -r-

f- ·t-

f- ·t-

1- r 

1- r- OPEN HATCH 

'-- 0+1 0 

1 MFT - K1 1 20 

l 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : 

-

-

-

1-

I-

r-

1-

ONE-MAN FULL TI ME EVA 1 

L M P ACTI VI T I E S  

PASS LEC TO CDR 

PASS JETTISON BAG OUT 
CHECK CB ( 1 6 )  COMM : TV-CLOSE 

MONITOR & PHOTOGRAPH EVA 
CREWMAN USI NG DC OR LDAC 

SHADOW : DC ( f5 . 6 ,  1 / 250)  
LDAC ( f2 . 8 ,  1 /60FPS ) 

1- SUN : DC ( fl l , 1 /250)  
LDAC ( f8 ,  1 /250 , 6 FPS ) 

I-

1-

1-

1-

I-

1-

-

-

1 MFT-K2 

EVA 
T I M E  

DAT E :  Dec . 3 1 , 1 9 /0 

CDR ACTIVI T I E S  
S TASK � FUNCTION 
c 
A 
M 

0+1 0 MOVE TH RU HATCH 

+ 

-

-r-

-t-

-I-

0+20 

. 

·I-

. 

·t-

-t-

+ 
0+30 

1 21 

DEPLOY LEC 

J ETTISON BAG 

DESCEND LADDER TO DEPLOY MESA 

DEPLOY MESA 

DESCEND TO FOOTPAD 

STEP TO SURFACE 

CHECK & D ISCUSS STAB I L ITY & 
MOBI L ITY 

CHECK U� AND TE RRAIN 

MET OFFLOAD 

RAISE MESA 

REMOVE THE RMAL BLANKET DOOR 

RELEASE MET FROM MESA 

STOW MET ON +Y FOOTPAD 

ETB TRANS F E RS 
ADJUST MESA I F  NECESSARY 

UNFOLD f�ESA THERMAL BLANKET 

ERECT SRC TABLE 



M I S S I ON :  APOLLO 1 4 ,  H- 3 DAT E :  Dec . 31 , 1 9/0 
EVA : ONE-MAN FULL TIME EVA 1 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIV I T I E S  0 

T I M E  c L c 
• M D 
M. p R 

- 0+30 

- -I- ATTACH ETB TO SRC 
TABLE . STOW WE I GH BAGS 

r- + ON MESA.  DISCARD TETHER 

UNSTOW & PACK L i OH 
f- f- CANS IN  ETB 

- -I- ATTACH LEC TO ETB 

TRANS FER ETB INTO LM TRANS ETB INTO LM 
f-- -I-

REMOVE ETB CONTENTS 

f- -I- CS COLLECTI ON 
REMOVE CSRC FROt� POCKET & 

STOW IN  ETB DEPLOY HANDLE 
r- 70rrrn CAI4ERA -t-

l 6mm CAMERA 
COLLECT SAMPLE 

1- -

DETACH SAMPLE BAG 
f- + STOW SAMPLE IN  POCKET 

TRANSFER  ETB TO SURFACE 
TRANS FER ETB TO SURFACE 

f-- 0+40 
ATTACH ETB TO MESA 

1- ·t-

1- 1- SWC DEPLOYMENT 
UNSTOW SHC 

1- + 
EXTEND STAFF  

t- 1-
UNROLL FOI L  SHADE 

f.- -I- PLACE SWC IN  SUN ( 1 0/60 ' )  

t- 1-

t- + 
TV DEPLOY 

C" 1- UNSTOW AND ERECT TV TRI POD 
SET TV LENS TO f22 

f- •I- COVER LENS  W ITH CAP 
UNSTOW AND MOUNT TV ON TRI POD 

'-- 0+50 CARRY TV TO 6 : 00/ 50 ' 

1 MFT - K3 1 22 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 3 1 , 1 970 
EVA : ONE-MAN FULL  TIME EVA 1 

s TASK 

EVA E FUNCTION 

L M P ACT I V I T I E S  C D R  ACTIV I T I E S  Q 
T I M E  c L 0 A M ... p R 

f- 0+50 

r -� TAKE TV PAN 

� -� 

r ·t-

� ·t-

1- -t-
LM & S ITE INSPECT I ON/ PHOTO 

r ·r-
OBTAIN 70MM CAt�ERA 

- ·- MOVE CCW AROUND LM I NSPECTING 
& REPORT ING ON LM CONDITION , 
& TERRA IN FEATURES I N  AREA - . 

- ·- PHOTO - LM FOOTPADS/SURFACE 
(STEREO)  PANS AT 8/ 30 ' , 4/ 30 ' , 
1 2/30 I - 1 +00 

-

- ,.. 

� -� 

1-
ALSEP OFFLOAD 

f- -t- OPEN SEQ BAY DOORS 

� ·t- OFFLOAD ALSEP PKG # 1  

D ISCONNECT LANYARDS & BOOM CABLE 
1- t- MOVE PKG # 1  CL EAR 

- --

OFFLOAD PKG #2 
-

D ISCONNECT LANYARDS & BOOM CABLE 
- 1 + 1 0  

1 MFT- K4 1 23 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 9 /0 
EVA: ONE-MAN FULL TIME EVA 1 

s TASK 
EVA E FUNCTION 

L M P  ACTIVI T I E S  C D R  ACTI V I T I E S  Q 

T I M E  c L c 
• M D .. p R 

- 1 +1 0 
STOW BOOMS 

- --
REMOVE UHT ' S .  STOW O N  PKGS 

1- - REMOVE & ASSEMBLE CARRY BAR 
ATTACH TO PKG #1 

r- -- REMOVE & EXPAND HTC 

- -- PLACE N EAR -Y STRUT 

REMOVE DRT & FTT AND - -- T I P  PKG #2 & POSITION FOR 
FUEL ING  

- -

1- + 
T ILT FUEL CASK 

1- . 

1- . 
REMOVE DOME 

1-- 1 +20 READ TEMP LABEL & REPORT 

1- ·I- ENGAGE & CHECK FTT 
WITHDRAW FUEL ELEMENT 

1- . FUEL RTG - REPORT 

1- ·t- D I SENGAGE FTT , READ TEMP 
LABEL & REPORT 

1- + ROTATE P KG #2 & POS IT ION 
NEAR PKG # 1  - CONNECT TO 

1-- -1-- CARRY BAR 

1- + CLOSE SEQ BAY DOORS 

1- ·I-
CARRY TV TO 2 : 30/50 ' POS ITION TO 

- -I- V I EW ALSEP  DEPLOY S ITE  ( FULL 
ZOOM ) 

- + RETURN TO MESA & RETR I EVE 
GEOPHONE ANCHOR 

1 +30 -
1 MFT - K5 1 24 



M I S S I ON :  
EVA :  

APOLLO 1 4  , H- 3 
ONE-MAN FULL T IME EVA 1 

DAT E :  Dec . 31 , 1 970 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M 0 
.. p R 

t- 1 +30 STOW ANCHOR ON TETHER 

ATTACH 70MM CAMERA TO 
1- RCU BRACKET 

1- ALSEP TRAVERS E  

t- ·I- CARRY ALSEP 

� + 

1- -1-

r- -I-

� ·t-

� + 

t- t-

1- 1 +40 ALSEP S ITE SURVEY 

1- � SURVEY S ITE TO DETERMI NE I F  
SU ITABLE FOR ALSEP DEPLOY 

� r 
CLEAR OR  PACK AREAS AS 

1- ·r REQUI RED FOR PKG ' S  1 & 2 

r -� 
ALSEP SYSTEM I NTERCONNECT 1- -� 

POS IT ION ALSEP FOR DEPLOYMENT 

1- + 
DISENGAGE BAR FROM PKG #2  

1- 1- REPOSITION PKG #1 AND BAR 
1 0  FEET WEST O F  PKG 2 

1- . 

TILT PKG #2  
- - REMOVE SUBPALLET & PLACE APPROX 

1 0  FEET NE OF C/S 
"-- 1 +50 

1 14FT - K6 1 25 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 3 1 , 1 970 
EVA : Of!E-�1f>N FIJLL TIME EVA 1 

s TASK 

EVA E FUNCTION 
L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M D 
M. p R 

- 1 +50 RELEASE RTG CABLE BOYD BOLTS 
CAUT : READ TEMP LABEL -

+ --rnJ NOT TOUCH W ITH GLOVE I F  
ALL DOTS ARE BLACK-REPORT 

- + DEPLOY CABLE , D ISCARD REEL 

r- -!- REPORT AMPS & CONNECT CABLE 

f- ·r DEPRESS SHORTING SWITCH , CHECK 
SHORTING SW AMPS ZERO 

f- -f- REMOVE S I DE CONNECTOR 
FR0�1 CABLE CRADLE ON SUBPALLET 

f- --
CONNECT S I DE CONNECTOR TO C/S 

r- -r- REMOVE CARRY BAR/ANT MAST 
FROM PKG # 1  & STOW ON SUB-
PALLET 

r- --

TI LT & ALI GN PKG # 1  
- -

PULL S I DE CONNECT RELEASE P IN 

- 2+00 PSE OFFLOAD 

- - RELEASE PSE BOYD BOLTS 

USE UHT TO REMOVE PSE FROM C/S 
r-

CARRY PSE TO LEVEL ING STOOL 
r- REMOVE PSE GI RDLE P I N  

r- - EMPLACE PSE ON STOOL( ARROW WEST) 

REMOVE & DISCARD PSE GI RDLE 
� -t-

MORTAR PACKAGE DEPLOYMENT 
f- + 

REMOVE MORTAR PACKAGE FROM C/S 

- r-

- -r- CARRY M/P TO DEPLOY S ITE 1 0 '  NW 
OF C/S 

- + REMOVE CARRY SOCKET P I P  P I N  

2+1 0  -

1 MFT-K7 1 26 



M I S S I ON :  
EVA :  

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 1 

DAT E :  Dec . 31 , 1 970 

s TASK 
EVA E FUNCTION 

L M P  ACTIVI T I E S  C D R  ACTIV I T I E S  Q 

T I M E  c L c 
A M 0 
... p R 

1- 2+1 0 

t- ·I- DEPLOY TWO t�/ P  LEGS 

PARTIALLY DEPLOY M/ P ANTENNA 
I"" ·r 

f- ·r ORI ENT M/ P TOWARD NW 

!- r COMPLETE M/P ANTENNA DEPLOYMENT 

CPLEE DEPLOYMENT 
I- -r 

RELEASE THREE BOYD BOLTS 
r ·t- REMOVE CPLEE FROM C/S 

t- . .. RH10VE & DI SCARD CARRY 
SOCKET PULL P IN  

r . 

1- .. 
PLACE CPLEE ON SURFACE 1 0 '  N O F  

I- 2+20 
c;s 

1- AL I GN & LEVEL CPLEE 

SUNS H I ELD DEPLOYMENT 
1-

- -- CHECK C/S FREE OF CABLES AND 
OTHER EQU IPMENT 

- . START FRONT C ENTER & RELEASE 
SUNSH IELD BOYD BOLTS CW 

1- --

t- 1- UNSTOW ANTENNA CABLE 

RELEASE BACK BOYD BOLTS 
1- ·t-

.... -r- RELEASE REMA I N I NG PE RIMETER 
BOYD BOLTS 

I"" 1-

...... 2+30 

1 r�FT - K8 1 27 



M I S S I ON :  APOLLO 1 4 ,  H-3  DAT E :  Dec . 31 , 1 970 
EVA : ONE-MAN FULL T IME EVA 1 

s TASI< 

EVA E FUNCTION 
L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M 0 
M p R 

1- 2+30 
RESTRAIN  SUNS H I ELD & REL EASE 

THREE CENTER BOYD BOLTS 1- + 
CONTROL SUNSH IELD DEPLOYMENT 

t- + 
USE MANUAL ASS I ST I F  REQ ' D  TO 

RAISE  SUNS H I ELD 
+ 

REMOVE & DISCARD CURTA I N  COVERS 
1- ·r & CONNECT CURTAIN  CORNERS 

RECHECK C/S LEVEL & AL I GN 
1- -t-

ALSEP ANTENNA INSTALLATION 
1- + RELEASE ANTENNA G I MBAL BOYD 

BOLTS & L I FT GI MBAL FROM 
t- ·I- SUBPALLET 

t- r RETRI EVE ANTENNA MAST FROM 
SUBPALLET 

1- r I NSTALL I�AST ON C/S 

1- ?+40 
REMOVE G IMBAL HOUS ING  COVER 

t-
INSTALL G IMBAL (A IM ING 

1- MECHANI SM)  ON MAST 

t- ·r REMOVE & D ISCARD G IMBAL HOUS I NG 

1- ·r INSTALL ANTENNA ON GIMBAL 

t- -r- CHECK C/S LEVEL & ALI GNMENT 
LEVEL ANTENNA 

t- · I- AL I GN ANTENNA 
ENTER ELEVATION 
ENTER AZ I MUTH 

1- + RECHECK AL I GNMENT & LEVEL 

1- ·-

1- - TURN SW #1 - CW , SW #5  CCW 

..._ 2+50 

1 M FT - K9 1 28 



M I S S !  O N :  APOLLO 1 4 ,  H-3 
EVA: ONE-MAN FULL T IME EVA 1 

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

I- 2+50 

� ·t-

� . 

� '" 

� ·t-

I- -t-

t- ·t-

- -� 

- -� 

- -r-

..._ 3+00 

t- r 

� � 

t-

t- � 

I- -t-

� ·r 

t- t-

- ·-

- -

3+1 0 -

1 MFT- Kl 0 1 29 

DAT E :  Dec . 31 , 1 970 

C D R  ACTIVI T I E S  

PSE DEPLOYMENT 
USE UHT TO DEPLOY 

THERMAL SHROUD 

LEVEL PSE 

REPORT LEVEL & AL IGNMENT 

CONF IRM ALSEP DATA BY MCC-H 

S IDE CC I G  DEPLOYMENT 

L I FT S IDE  FROM SUBPALLET 

DEPLOY LEGS 

CARRY S I DE TO 

APPROX I MATELY 

DEPLOYMENT SITE 

5 5 '  SE  O F  C/S 

PLACE SIDE ON SURFACE 
RELEASE CC I G  BOYD BOLT 

REMOVE & EMPLACE SIDE  
GROUND SCREEN 

L I FT S I DE & REMOVE CC I G  
PLACE S IDE ON GROUND SCREEN 

IMPLACE & ORIENT CC I G  

PULL DUST COVER RELEASE P I N  

ALI GN & LEVEL S I DE 

REPORT LEVEL & ALI GNMENT 

s TASK E FUNCTION 0 
c L c 
A M 0 
M p R 

I 



M I S S ! O N :  
EVA : 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL T IME EVA 1 

DATE : Dec . 31 , 1 970 

s TASK 

EVA 
E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIV I T I E S  Q 

T I M E  
c L c 
• M 0 
.. p R 

� 3+1 0 

1- . ALSEP PHOTOS 

1- ·t- PHOTO PSE 

+ PHOTO MORTAR PACKAGE 

PHOTO CPLEE 
- --

- - - PHOTO S IDE/ CC I G  

f- -t- PHOTO RTG & LM 

� - PHOTO C/S 

t- + GEOPHONE DEPLOYMENT 

f- + SELECT DEPLOY L I NE SE 
OF C/S 

- 3+20 

- 1- PLACE T/G CABLE ANCHOR 
IN LOOP 

1- 1-
RETRI EVE THUMPER/GEOPHONE 

- -1- WALK TO SE OF  C/S ALONG 
DEPLOYMENT L INE 

1- DEPLOY GEOPHONE CABLE 1 0 '  

f-- -� 
SE EMPLACE F I RST GEOPHONE 

1- 1- DEPLOY GEOPHONE TO 
1 60 '  SE  OF C/S 

1- •I-

1- -

1- -- EMPLACE SECOND GEOPHONE 
& MARKER FLAG 

3+30 
...._ 

1 MFT- Kl l  1 30 



M I S S ! ON : 
EVA : 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 1 

DAT E :  Dec . 31 , 1 970 

s TASK 
EVA E FUNCTION 

L M P  ACTIVI T I E S  C D R  ACT I VI T I E S  Q 

T I M E  c L c 
A M D 
M p R 

r- 3+30 

f- ·r DEPLOY GEOPHONE CABLE TO 
31 0 '  SE O F  C/S 

1- -

1- ·r EMPLACE THIRD GEOPHONE 

1- - CHECK GEOPHONE CABLE L I NE  

CON F I RM " READY " FOR THUMPER 
t- -t- ACTIV ITY WITH MCC-H 

1- ·r THUMPER ACTI V ITY 

ACTIVATE THUMPER NEAR THIRD 
- -r- GEOPHONE AND AT 75 ' 

INTERVALS ALOI IG CABLE 
(4  THUMPS )  

f- -r-
REMAIN ST ILL 20 SECONDS 

r -t- BEFORE 5 SECONDS AFTER 

r- 3+40 MORTAR PACK ACT I VAT ION 

f- TURN O FF ( CW )  SE #5 

UNLOCK SAFETY RODS 
� -t- USE UHT TO HOLD MORTAR PACK ,  

PULL SAFETY RODS 

1- ·r CHECK M/P AL I GNMENT 

f- ·t- TURN ON TWO M/P SAFE/ARM SWS 

r- -1- RECHECK M/P ORI ENTATION 

1- ·t- TURN ON SW #5 ( CCW)  - REPORT 

START TRAVERSE BACK 
1- ·t- TO LM 

r r 

r- r 

'-- 3+50 

1 MFT- K1 2 1 31 



M I S S I ON :  
EVA : 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 1 

DAT E :  Dec . 3 1 , 1 9 70 

s TASK 

EVA E FUNCTION 
L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M D 
M p R 

f- 3+50 
DEPLOY MET 

� -- UNFOLD MET WHEELS AND 
HANDLES 

- -
PLACE MET NEAR MESA 

- -� UNSTOW SRC #1 FROM MESA 
PLACE SRC #1 ON +Y FOOTPAD IN 

- + SHADOW { L I D  ON-SUN ) 
COVER W ITH MET BLANKET 

- -� STOW ON MET - WEI GH BAGS 
HTC ,  GNOMON , STEREO CAM , 
HAMMER,  CLOSE UP CAMERA , - -
UHT 

� + 

f- ·I-

f- 1- STOW IN ETB - 70MM CAMERA 
1 6MM t�AGS 

r 4+00 
COLLECT SAMPLES TO F ILL  

... 1- WEI GH BAG 

PLACE WE I GH BAG IN ETB 
-

PLACE SRC #2 & EXT HANDLE & 
- ·t- SCOOP ON MET 

- ·I- PARK MET IN  SUN AT 45 DEGREE 
ANGLE TO SUNLINE 

- -� COVER SRC CAMERAS WITH S-BAND 
ANTENNA THERMAL COVER 

- TRANSFER ETB + TRANS ETB INTO LM 
TEMP STOW ON ASC 

f- ENG COVER -- CLEAN EMU 

f- ·I-

f- 1- MOVE TO FOOTPAD 

4+1 0 
..._ 

1 MFT- K1 3 1 32 



M I S S !  ON : 
EVA : 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 1 

DAT E :  Dec . 31 , 1 970 

s TASK 

EVA E FUNCTION 

L M P  ACT IVI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 

A M 0 
M. p R 

- 4+1 0 
ASCEND TO PLATFORM 

- r- STOW LEC ON PLATFORM 

- + INGRESS * 

JETT I SON MALFUNCTION EQU I PMENT 
- ·r- WHICH IS NO-GO FOR EVA ALSO 

B&W TV I F  REQUI RED 
-

- -r REPRESSURIZE CABIN  

- . 

'- + 

1- ·r-

1-

1-- 4+20 

1-

1- r-

1- ·r-

1- + 

1-- -1-

1- + 

1- ·I-

1-

- · -

*FRom th i s  po i nt o n ,  procedures governed by "LUNAR SURFACE CHECKL IST" -

1 MFT- K1 4  1 33 



4 . 2 . 2  EVA 2-0ne Han 

The following pages present s tep by s tep timeline procedures for 
EVA 2 in a format similar to that  the crew \wuld us e f rom their 
Lunar Surface Checklis t .  

1 34 



M I S S I ON :  APOLLO 1 4 ,  H-3 DATE : Dec . 31 , 1 970 
EVA · ONE-MAN FULL TIME EVA 2 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 
A M D 
M p R 

r-

1- -t-

� -t-

r- 1-

1- + 

1- -t--

r- -t-

t-- -t-

t- 1-

1- 1-

1- 0+00 DEPRESS CAB I N  FROM 3 . 5  psi  

-

- -- NOTE : DETAI LED PROCEDURES ARE 
PRESENTED IN "LUNAR SURFACE 

r- -1- CHECKL IST"  "EQUI PMENT PREP 
EVA 2" SECTION 

1- 1-

r- -t--

1- + 

1- r-

t- -t-

1- OPEN HATCH 

'-- 0+1 0 

1 MFT2- K1 1 35 



M I S S I ON :  
EVA · 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 2 

DATE : Dec . 31 , 1 9 70 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  CDR ACTIVI T I E S  Q 

T I M E  c L c 
• M D .. p R 

r- 0+1 0 EGRESS 

ASSI ST EVA CREWMAN EGRESS MOVE THRU HATCH 
1- -� 

1- PASS EQU IPMENT TO EVA CREWMAN ·t- JETTISON MALFUNCTI ON EQU I PMENT 
WH I CH IS NO-GO FOR EVA & 
JETT BAG 

1- HOOKUP LEC + 
HAND LEC TO LMP 

- LOAD ETB + DEPLOY LEC 
70M� CAM & Spare Mag 
MAP 

r- BSLSS -1-
COMM CHECK COMM CHECK 

-� RECONFI GURE TV FOR EVA I I  f- ATTACH ETB TO LEC 
TRANS FER ETB DOWN 

.... ASS IST ETB TRANS FER 

f- PHOTO EVA CREWMAN AS ABL E  + 
STOW ETB ON MESA 

1- READ TH I S  PROCEDURE TO EVA 1-
CREWMAN AS REQ U I RED Put 70MM Cam on RCU 

J ETTI SON BSLSS 
r- 0+20 

MOVE MET NEAR MESA 

1- � 
PLACE & SECURE SRC ON MESA 

1- ; 
OPEN SRC 2 

1- -� STOW SRC EQU I P  ON MET 
-SESC & GASC 

1- � - 2  HE I GH BAGS (WITH HOOKS ) 
-35 BAG D ISPENSER 

-r- -3 CORE TUBES & CAP ASSY 1- -MAGNETI C  SAMP . CONT . 
SEAL ORGAN I C  SAMPLE 

1- PUT SWC BAG ON MESA 
70mm CAM & 1 MAG 

t- 1- MAP IN  HTC POUCH 
GNOMON , EXT HANDLE , HAMME R ON 

- -- HTC 
TRENC H I NG TOOL ON MET 

- - STOYJ MESA BRUSH IN HTC 

� 0+30 

1 MFT2-K2 1 36 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 970 
EVA : ONE-MAN FULL T IME EVA 2 

s TASK 
EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  0 
T I M E  c L c 

A M D 
M p R 

- 0+30 
STOW TDS I N  POUCH 

r- ·r- RETRIEVE SRC #1 FROM +Y FOOTPAD 
PLACE ON MET TABLE 

t- ·r- OPEN S RC 1 
STOW ON MET : 
- 2  WE I GH BAGS 

t- -1- -3  CORE TUBES & CAP ASSY 
PLACE SRC 1 OUT OF WAY 

t- r- ON GND 

PULL MET TO SEQ BAY 
� -t-

r- -1- OFFLOAD LPM PALLET 

t- ·r UNSTOW TRI POD & DEPLOY 

t- PLACE SENSOR ON TRI POD 
STOW CABLE REE L  ON MET 

r- · -

t-- 0+40 STOW TRIPOD/SENSOR ON MET 

-

- " " STOW ELECTRONICS ON MET 

- --
UNCAGE METERS & TURN 

ON ELECTRONICS 
r- . 

DISCARD PALLET 

t- --

MOVE TO LR3 

t- --
REMOVE LR3 TH ERMAL SH I ELD 

t- --

OFFLOAD LR3 FROM LM 
r- ·-

r-

� 0+50 

1 MFT2-K3 1 37 



M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA · ONE-MAN FULL TIME EVA 2 

L M P ACTI V I T I E S 

r-

-

t-

t-

t-

r-

,... 

� 

t-

-

-

t-

t-

r-

t-

r-

t-

t-

t-

t-

....___ 

1 M FT2-K4 

EVA 
T I M E  

0+50 

f. 

·t-

+ 

·t-

-r-

-t-

·t-

·t-

+ 

1 +00 

1-

·t-

--

-f-

+ 

. 

--

-

1 +1 0  

1 38 

DAT E :  Dec .  31 , 1 970 

s TASK E FUNCTION 

CDR ACTIV I T I E S  Q 
c L � A M 
M. p R 

CARRY LR3 , P I CK UP MET 

TRAVERSE TO LPM POINT 
LOCATI ON 

PLACE LR3 ON SURFACE 

LPM POINT MEASUREMENT 
UNSTOW CABLE REEL 
UNSTOW SENSOR/TRI POD 

MOVE SENSOR TO SITE 35 ' AWAY 

ERECT TRIPOD, CHECK SENSOR 
ORIENTATION ( #1 , FACING  
DN  SUN ) 

ALI GN & LEVEL SENSOR/TRIPOD 

MOVE TO MET (ELECTRONI CS )  

PHOTO TRI POD/SENSOR 
( LOCALIZATI ON SHOT) 

REPORT X ,Y ,Z READINGS ( 3  TIMES ) 

RETURN TO SENSOR 



M I S S I ON :  APOLLO 1 4 ,  H-3  DAT E :  Dec . 31 , 1 970 
EVA : ONE-MAN FULL TIME EVA 2 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L � A M 
M. p R 

f- 1 + 1 0  
REORI ENT SENSOR TO #2 

f- ·t- RECHECK AL I GNED & LEVELED 

f- ·t- RETURN TO MET 

f- -� REPORT X , Y ,Z  READINGS ( 3 T I MES ) 

1- -� RETURN TO SENSOR 
REORIENT SENSOR TO #3 

I- -r 
RECHECK AL I GNED & LEVELED 

� -� RETURN TO MET 

f- -r- REPORT X ,Y , Z  READINGS ( 3  T I MES)  

STOW SENSOR/TRIPOD ON MET f- ... 

REWIND  CABLE , STOW ON MET 
1- ·r 

LR3 DEPLOY 

f- 1 +20 
MOVE LR3 TO SUITABLE SPOT 

f- r DEPLOY LR3 

f-

!- 1-

� ·r- LEVEL & ALIGN LR3 

f- -r REMOVE DUST COVER 

r ·r 
PHOTO LR3 - 3' TO 5 '  

SHOWING  BUBBLE/ GNOM 
r ·f-

LOCALIZATION SHOT 
!- -- F : 8  SUN 1 5 FT 

FOCUS 74 ' ( LANDMARK) 

!- - -

'-- 1 +30 

1 MFT2-K5 1 39 



M I S S I ON :  
EVA : 

APOLLO 1 4 ,  H-3  
ONE-MAN FULL T IME EVA 2 

DAT E :  Dec . 3 1 , 1 970 

s TASK 

EVA E FUNCTION 

L M P  ACT IV I T I E S  C D R  ACTIVI T I E S  a 

T I M E  c L c 
A M 0 
M. p R 

r- 1 +30 COMMENCE LUNAR F IELD 
GEOCOG'i' TRAilERSE 

r- + TAKE CORE SAMPLE ( DOUBLE)  

NEAR LR3 - PLACE GNOMON 
r- + ASSEMBLE TUBES 

REPORT NO ' s  & ORDER 

1- -r-
READY HAMME R 

1- + DRIVE TUBES INTO SURFACE 

r- -r- COMMENT ON DI FF ICULTY 
SOI L  CHARACTERIST I CS 

·t- STEP BAC K ,  TAKE SI N GLE XSUN 
[f8 , 1 5  ft] 

1-- ·I- REMOVE TUBES , DISASSEMBL E , 
CAP & STOW TUBES 

1- 1- RESTOW EQU I P  & GNOMON 

1-- ·t- PULL MET 

1- 1 +40 

1--

1-- 1-

1-- ·t-

1-- ·t-

r- -1--

1-- ·r-

r- ·r-

1- 1-

f- + 

MFT2- K6 1 40 



M I S S I ON :  
EVA : 

APOLLO 1 4 , H-3 
ONE-MAN FULL TIME EVA 2 

DATE : Dec . 3 1 , 1 970 

s TASK 
EVA E FUNCTION 

L M P  ACTIVI T I E S  C D R  ACT I VI T I E S  Q 

T I M E  
c L c 
A .. 0 
.. p R 

t-

r . 
TRAVERSE CONTINUES 
NOTE : STATIONS AND 

f- D ISTANCES FOR 1 -MAN 
EVA 2 WI LL BE DETE R-
MINED BETWEEN EVA ' S  

f- . AND MAY D I FFER FROM 
NOMINAL . LPM ADD ' L  

r . MEASUREMENTS WI L L  BE 
REDESI GNATED.  
SAMPL ING/SURVEY PROCEDURAL 

t- -.... DIFFERENCEs : 
SI NGLE DOCUMENTED 

· -
SAMPLE : r 
NO DOWN SUN SHOT 

� . 

AFTER SAMPLE : TAKE XSUN 
AT 1 5 I ' FOCUS 1 5  I 

r . [SI NGLE] 

r . CORE SAMPLE :  
XSUN [SI NGLE ] 
AT 1 5  FT WITH TUBES 

t- DRI VEN IN SURFACE 

-

DEEP TRENCH : 
r ·I-

ON ALL 4 

f- ·I- S I DES : STE REO PRS 

A FTER ALL 
f- . SAMPLES TAKEN : [ S INGLE ] 

t- -1-- POLARIMETRI C SURVEY ( CLOSE UP ) 

AFTER SHOT [S I NGLE]  

f- ·t- XSUN , 1 5  FT 

t- + 

f- ·I-

f- . 

� 3+45 

1 MFT2- K7 1 4 1  



M I S S I ON :  
EVA · 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 2 

DAT E :  Dec . 3 1 , 1 97 0  

s TASK 
EVA 

E FUNCTION 

ACTIVI T I E S  C D R  ACTI VI T I E S  
Q 

L M P  T I M E  
c l � A M 
M. p R 

r- 3+25 

r ·t-

t- ·t-

� ·t- RETURN TO LM 
CONTAMINATED SAMPLE 

- ·t- PARK MET NEAR QUAD I I I  

r- -t-- CONNECT SMALL SCOOP 
& EXT HANDLE 

r- ·t- OPEN CONTAM . SESC & PLACE 
ON TABLE 

t- .. 
PLACE GNOMON AT SAMPLE 

r 
SITE UNDER QUAD I I I  

TAKE TRIAD XSUN 

t-- ·t- COLLECT SAMPLE FINES 
AND PLACE IN  SESC 

r- 3+35 
CLOSE SESC & TEMP STOW 

t-
PULL MET TO MESA 
TDS 
11iKE OUT TDS #1 

r- . PLACE ON MET TABLE 
TAKE CSC PHOTO , ONE SI DE 

·t- SPRINKLE F I NE MAT ' L  ON r TDS , SHAKE OFF 
TAKE CSC PHOTO , BOTH SI DES 

r- . (TDS ON TABLE , ALL PHOTOS ) 
BRUSH OFF TDS 

r- -1- TAKE CSC PHOTO BOTH SI DES 
FOLD TDS , PLACE IN  

t-- ·t- BAG . TAKE OUT OTHER TDS 
SPRINKLE F INE  MAT ' L  

SHAKE OFF ,  PLACE ON TABLE 
t- ·t-

TAKE CSC PHOTO , BOTH SI DES 
- I'" FOLD TDS , PLACE IN  BAG 

STOW BAG IN ETB 
EVA CLOSEOUT 

r- t-
3+45 

FT2-K8 
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M I S S I ON :  
EVA : 

APOLLO 1 4 ,  H-3 
ONE-MAN FULL TIME EVA 2 

DATE : Dec . 31 , 1 970 

s TASK 

EVA E FUNCTION 

L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L � A II ... p R 

f- 3+45 

- ·I-

f- ·f-
RETRIEVE  SWC FOI L  

r- r-

1- -f- STOW SWC IN BAG , P LACE 
BAG IN ETB 

f- -1- STOW ALL I N D I V I DUALLY BAGGED 
DOCUMENTED SAMPLES IN 1 

r- -I- WEI GH BAG .  STOW IN SRC 

STOW OTHE R  SAMPLES ( I F  
1- + ANY ) COLLECTED DURING  

TRAVERSE I N  S RC 

r- •f-

r- ·I-

1-- 3+55 ( USE 2ND WE I GH BAG) 

r- � STOW CORE TUBES IN  S RC 

PACK & SEAL SRC 
-

- -f- NOTE : LMP PHOTO THI S  

SCOOP U P  1 0  LBS . F INES 
- f- IN  WEI GH BAG & STOW 

1-- -1- ETB OR S RC 1 
( I F  S RC 1 USE D )  

- .:. 
GRAB ROCKS , ETC . AROUND 

LM & PACK SRC 1 
- 1-

- f-
SEAL SRC 1 

- f-

- 4+05 

1 MFT2-K9 1 43 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec . 31 , 1 970 
EVA : ONE-MAN FULL TH1E EVA 2 

s TAS'( 
EVA E FUJ..�:TI� 

L M P  ACTIV I T I E S  C D R  ACTIVI T I E S  a 
T I M E  c L i, A M 

M p p 

f- 4+05 

PULL ETB INTO A/S TRANSFER ETB 
1- I-

STOW ON ASC .  ENG . COVER 
- ·I- TRANSFER S RC 2 

PULL SRC 2 I NTO A/S 
STOW ON ASC .  ENG.  COVER 

f- t-
PULL SRC 1 I NTO A/S TRANSFER S RC 1 

r- t- ( I F  USE D )  

MOVE T O  FOOTPAD & 
1- -r- ASCEND TO PLATFORM 

HAND LEC TO EVA CREH�1AN 

f- ·I- DISCARD LEC 

ASS IST EVA CREW�1AN INGRESS * 
- ·I-

JETTI SON B&H TV I F  REQUI RED 

- ·I-

'- CLOSE HATCH � REPRESSURIZE CABI N  

- 4+1 5 

"" + 

- f-

- + 

1- + 

r- -r-

f- •I-

f- + 

r- f-

f- ·I-
*From th i s  poi nt on , procedures governed by "LUNAR SURFACE CHECKL I ST" 

...._ 
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4 . 2 . 3  Detailed procedure-Minimum Time One-Man 

The fol lowing pages pres ent s tep-by- s t ep t imeline procedures for 
a minimum t ime--one-man EVA . The format on the following pages 
is similar to that the crew woul d  use from their Lunar Surface 
Checklis t .  
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M I S S I ON :  APOLLO 1 4 ,  H-3 
EVA : ONE MAN - MIN I MUM TIME 

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

r--

- .. 

- .. 

- -

- --

- --

- -1-

f- ·t-

r- ·t-

1- + 

t-- 0+00 

r- t-

- t-

- -t-

- t-

- -t--

- .... 

r- t-

r t-

r- -

'-- 0+1 0 

1 t�EK1 
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DATE : Dec. 3 1 , 1 970 

C D R  ACTIVI T I E S  

CHECK CABI N  PRESSURE " ZE RO" -
OPEN HATCH , FEED HATER ON 

NOTE : DETA I L  PROCEDURES 
ARE PRESENTED IN '' LUNAR 
SURFACE CHECKLIST" ; 
" EQUIPf1ENT PREP EVA 1 I I  

S E CTION 

MOVE THRU HATCH 

s TASK 
E 

FUNCTION 0 
c L c 

• M D 
M. p R 



M I S S I ON :  APOLLO 1 4 ,  H-3 DAT E :  Dec .  31 , 1 970 
EVA : ONE MAN - mNIMUM TIME 

s TASK 

EVA E FUNCTION 
L M P  ACT I V I T I E S  C D R  ACTIV I T I E S  Q 

T I M E  c L c 

A M D 
M p R 

- 0+1 0  
t�OVE THROUGH HATCH 

f- PREPARE LEC -r-
CHECK I NGRESS PROCEDURES 

... r-
PASS LEC TO EVA C REWMAN 

DEPLOY LEC 
.. r-

PHOTOGRAPH EVA CREWMAN DESCEND TO LADDER 
- f- DEPLOY t1ESA 

- SEQ CAt1 ON -r DESCEND TO FOOTPAD 

- NOTE : ·r t10NITOR & PHOTOGRAPH EVA CREW- CHECK ASCENT PROCEDURES 
US ING 70NM tiAN 

r READ PROCEDURES ·-
TO EVA CREWNAN STEP TO SURFACE 

f- . CHECK & DISCUSS MOB I LI TY 
& STABI L I TY 

f- ·-

f-- 0+20 

- . 
REPORT L�1 STATUS 

- . 
CHANGE SEQ CAM MAG 

- SEQ CAM ON 
· -

UNSTOIJ CSRC & DEPLOY 
HANDLE 

- COLLECT SAMPLE  

f-- -t- REMOVE SAt1PLE FROM CSRC 
ATTACH 70MM CAMERA 

1- TO LEC -1- HANG SAMPLE ON LADDER 

REST/CHECK EMU 
t- ASS I ST EVA CREWMAN + 

TRANSFER  70�1t1 CAMERA 
f- -r- TO SURFACE 

ATTACH 70t·IM CAMERA 
,.. f- TO EMU 

� 0+30 

1 t1EK2 
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M I S S ! ON : APOLLO 1 4 ,  H-3 DATE : Dec . 31 , 1 970 
EVA : ONE MAN - MIN IMUt� T IME 

5 TASK 

EVA E FUNCTION 

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

T I M E  c L c 
A M 0 
M. p R 

- 0+30 

1- · - CHECK SURFACE LOCOMOTION 
CAPABI LITY 

1- · -

CHANGE SEQ CAM t·1AG 
� -

- SEQ CAM ON 
·-

DESCRIBE LANDING S ITE 

1-- - -

- -

- ·-

OBTAI N  +Z PANORAMA 
- · -

- . 

- 0+40 

- ASS IST . ATTACH 70M�1 CAt1ERA AND 
CHANGE SEQ CAM MAG CONTI NGENCY SAMPLE TO LEC 

1- . TRANSFER 70f.1�1 CAMERA AND 
SEQ CAM ON CONTI NGENCY SAMPLE I NTO LM 

1- REt�OVE 70�1M CAMERA AND 
. CLEAN EI1U 

CONTI NGENCY SAMPLE FROM LEC 
1- . PULL LEC FROM LM & D ISCARD 

ASCEND LADDER 

1-- -- INGRESS * 

1- ·I- J ETTISON t�ALFUNCTION 
EQUIPt�ENT WHI CH I S  NO-GO 
FOR EVA 

1- · -

J ETTISON BAG AND B&W TV I F  
- · -

REQU IRED 

1- .,.. 

'-- . 0+50 
*From th 1 s  po1 nt on , procedures governed by " LUNAR SURFACE CHECKLIST" 

1 MEK3 
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4 . 3  

4 . 3 . 1  

4 . 3 . 2 

O f f  Nominal EVA P lanning 

The following charts de fine guidelines for  o f f  nominal EVA 
planning . Cons ideration was given to p ri orities as lis ted 
in Mis s ion Requirements H-3 Type Miss i on and crew operation 
cons t raints . 

Ahead o r  b eh ind of the timeline is  defined as the difference 
between the remaining P SLSS t ime and the nominal time for the 
remaining p lanned EVA tasks . 

Tasks wh i ch have not b een performed on EVA il l and are to  b e  
accomp l ished on EVA 11 2 will change the p lanned tasks for 
EVA 11 2 .  A travers e to Cone crater is  cons idered to be 
second priority to comp letion of  th e ALSEP deployment .  

O f f  Nominal C loseout P rocedures 

P ages 1 �, :;_  through - • •  pres ent rapid  clos eout procedures for 
EVA 1 and EVA 2 .  The EVA Il l and EVA 11 2 rapid  closeout 
pro cedures would be us ed only i f  a contingency s ituation 
exi s t  whi ch Hould force th e creH to  ingress the LM fas ter 
th an the nominal 30- 35 minutes . 
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F i g u re 4 . 3- l : E VA N O . l O F F-NOMI NAL PLAN N I N G  ( CONT I N U E D )  
On time l i n e 1  

Ahead > 2 5  

> 0  

Beh i nd 

. 2 0  

· 2 0  

Drop 
sarnp I i nq 
act 1 v 1 t y  

L onq stay a t  doublet 

. 4 5  
Short stay at doublet 

2 5  
Documented samp l i ng act i vi t y  

Reduce 

> 2 0 • 30 

> 3 0  · · 4 0  

> 4 0  · s o  

sam p i ing act i v i ty  

Reduce number o f  thumps 

Drop CP L E E  and L R  3 
deployment 

> 5 0  ·· 6 0 A L S E P  system interconnect 

T i me to be u sed 
after thump1nq 
act i v i t y  

C l oseout 3 0  m i n  

Do on ly  4 K g  sample 

Drop camp sample 

Sunsh i e ld deploy 

> 1 ' 1 0 A L S E P  system interconnect L_-{�C�I�o�se�o�u�tJ 
remove subpa l let r 

1 50 

Tasks for E VA exter>s 1 o n  
1 .  F i l l et sample 
2 .  Gas samp le 

( N o  impact  E VA no . 2 )  

C l o seout 



F i g u re 4 . 3-1 : EVA NO . 2 O F F - N OM I NAL PLANN I N G ( CONCLUDE D )  

I On t i rn c l i nc ?  I 
IJ I > 2 lJ T i me , 

I I H D  I I C111 C.. rn i n  Cone crater a ct i v i t i e s  
I --

P o lannct r r c  photo-:,  1 5  
D r arr ret r r c  sarn p l inq 1 4  

I N om i na l  Yes ".. A l ,cal l  2 lJ : , 4 5 
I H D I t e m s  I L P M  , 3rd l 5 

/ l Cone crater a ct r v i t i c s  I F oot '1a l l  r 2 nri l 5 t raverse 
Gc.t� :,ar r 1p ll' 5 El'l r r r r r !  Maq sam p l e  5 

4 5  S i w1 l e  core 5 I I t H D l tl'I I IS Detour  j l l "' l la r t  l r  ' , , I Cone crat er a ct i v i t r c :,  I F i l le t  sam p l e' 5 
I V A " ' '  1 

T i me , 

I Drop t a s k  a c c ord i ll<J t o  l A s s u m e  t r a verse to cone crater 
T a s k  l l l l l l  "'- N, ,  -- ---

/ I fo l l ow 1 1111 schecl i l i e  I y , ,  D O C  sa�r� p l e  5 
Drop 

1 0  lll i tl Deep tr L' n c l r  1 0  
F i n r sh cn rnp sanr p l c  I 

T n · r 1 c l r  sa1 11 p l i rH1  1 0  

Drop 
F oot 1Ja I I  ' 1 st J 5 

Arid comp sample 
2 0  r n i n  

S r t c  d e :, c r q1t i on 
I m pact  panoraiTla 2 ,--

A Drop 
f--t=.-------1 Arid comp samp l e  [ 3 0  111 1 1 1  L P M  p o i nt 1 8  B 

1.......-7 C P U  E , LR 3 dep l o y 1 
L P M  t r a verse 8 f--

D 
f-- Core t n p l e  1 0  

E L__ 
' "' " ' '  A L S E P  d e p l o y  [ C o n " d c r  a l ternate Add task a c cord i nq r--
a rH l  c ornp s a m p l e  I t ravrrsc ;::::::: 2 h r  t o  fo l l ow1 1111 s c h ed u l e  Core d o u b l e  7 

S E S C  5 

' " " " '  A L S E P  d e p l o y  I I C o n S ider  a l t cn1at c I T D S  1 0  

and coll lp sam p l e  I traverse 2 hr I M E T  photos 5 
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DAT E :  DEC 3 1 , 1 970 M I S S I ON :  1 4 ,  H -3  
EVA : OFF-NOMI NAL RAPI D CLOSEOUT EVA # 1  

s TASK 

EVA E FUNCTION 
L M P  ACT I VI T I E S  C D R  ACTIVI T I E S  Q 

T I M E  c L c 

• M D 
M. p R 

I- 0 
PULL MET NEAR MESA MOVE TO MESA AREA 

1- STOW IN  ETB t" STOW IN  ETB 
70MM CAMERA 70MM CAMERA 

1- 1 6MM CAMERA 1- FULL WEIGH BAGS 
2- 1 6MM MAGS 

1- 1-

1-
CLEAN EMU ·t- CLEAN EMU 

1- REMOVE TONGS , PLACE I N  POUCH -t- REMOVE TONGS , PLACE I N  POUCH 

1- 1-
INGRESS P LACE SRC #1 ON +Y FOOTPAD 

1- UNSTOW & P LACE SRC #2 
ON MET 

1- r-

r- r-

1- T RANS ETB I NTO LM , 1 0  T RANS ETB INTO LM 
STOW ON LM ASCENT COVER 

r- r PARK MET I N  S UN AT 
45° T O  S UNL INE 

'- COVER S RC ON MET WITH 
t" S-BAN D  COVER 

r- ·r 

r- ·r-

1- PASS LEC TO CDR -t- ASCEND TO PLAT FORM 
HANG  UP LEC 

1- ·t- I NGRESS 
CLOSE HATCH 

1- ·t-

f- REPRESS :- REPRESS 

r- -

END EVA END EVA 
'-- 20 
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DAT E :  DEC 3 1 , 1 9 70 M I S S I ON :  1 4 ,  H-3 
EVA: OFF-NOMI NAL RAP I D  CLOSEOUT EVA #2 

s TASK 

EVA E FUNCTION 
L M P  ACT I VI T I E S  C D R  ACTIV I T I E S  a 

T I M E  c L c 
A M 0 
M p R 

f-- 0 
PULL MET NEAR MESA MOVE TO MESA AREA 

� STOW I N  ETB STOW I N  ETB 
70MM MAG 70MM CAME RA 

� 1 6 MM CAMERA 70MM MAG 
2 - 1 6MM MAGS FULL WE I GH  BAGS 

� 

I"" ·I-
CLEAN EMU CLEAN EMU 

f-- REMOVE TONGS , -f- REMOVE TONGS 

r- I NGRESS . 

r- 1- RETRI EVE SWC FOI L 
STOW I N  ETB 

� 1-

� 

'-- 1 0  

1- T RANS ETB INTO LM, TRANS ETB I NTO  LM 
STOW ON LM ASCENT COVER 

1- ·r 

f- ·I-

1- AS CEND TO PLAT FORM 

t- PASS LEC TO CDR -f- DISCARD LEC 
I NGRESS 

CLOSE HATCH 
1- -1-

1- REPRESS r REPRESS 

1- ·t-

- -

END EVA 
20 

END EVA 
-
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SECTION 5 . 0  

APPENDIX 



5 . 1  ABBREVIATIONS 

ASE 
ALHT 
ALHTC 
ALSEP 
A/S 
CCIG 
CCH 
CDR 
CH 
CPLEE 
C SRC 
e s c  
CSM 
CI T 
DD 
DPS 
DRT 
D / S  
ECS 
EHU 
ETB 
EVA 
FPS 
FTT 
ITHG 
LEC 

LI!SSC 
U l  
U IP  
LP� 
WL 

(Lnh LRRR 
MCC-H 
MESA 
MET 
HSFN 
OPS 
PLSS 
PSE 
RCS 
RTG 
S /C 
SEQ 
SIDE 
S RC 
SHC 
T1T 
UHT 

Active Seis�ic Experiment 
Apollo Lunar Hand too l ( s )  
Apollo Lunar Hand Tool Carrier 
Apollo  Lunar Surface Experiments Package 
Ascent S tage 
Cold Cathode Ion Gauge 
Counterclockwis e 
Commander 
Command Module 
Charge Par t i cle  Lunar Environment Experiment 
Contingency S ample (Return Container) 
Lunar Sur face Clos e-up Camera 
Command and Service Hodules 
C lockwis e  
Dus t Detector (Experi�ent) 
Descent P ropulsi on Sys t em 
Dome Removal Tool 
Descent S tage 
Enviromental Control Sys tem 
Extravehicular Hob i l ity Unit 
Equipment Trans fer Bag 
Extraveh icular Activity 
Frame Rate (S equence Camera) 
Fuel Transfer Tool 
Integrated Thermal-Heteroid Garment 
Lunar Equipment Convevor  

Left  Hand S ide S towage Compartment 
Lunar Hodule 
Lunar Module Pilot  
Lunar Portable Hagnetometer 
Lunar Receiving Laboratory 
Laser Ranging Retro-Reflector 
Miss ion Control Center - Hous ton 
Modular ized Equipment S towage Assembly (Des cent S tage) 
Modularized Equipment Transporter 
Hanned Spacefligh t  Net,·mrk 
Oxygen Purge Sys tem 
Por tab le Life  Support Svs tem 
Pass ive Seismic Experiment 
React ion Control Sys tem 
Radioisotope Thermoelectric Generator 
Spacecraf t  
Scienti f i c  Equipment (Bay) (Des cent S tage) 
Supratherrnal Ion Detector Exper iment 
Sample Return Container 
Solar lhnd Compos i tion (Experiment S-080) 
Televis ion 
Universal Handl ing Tool 
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5 .2 

5 .2 . 1  

5 .2 .2 

Lunar Surfa ce Operational Con straint s 

Introduction 

The lunar surfa ce operational con straint s pre sented in thi s se c
tion are re stri cted to the flight crew operational con straints 
whi ch are con cerned with l unar surfa ce extravehi cular a ctivity . 
The con straint s pre sented here are further re stri cted to the 
lunar surfa ce EVA con straint s for the third Lunar landing mi s
ssion . E xcluded are spa ce craft con straint s except where those 
con straint s have a dire ct bearing on the crew member s during 
the EVA operation s .  

By definition , a lunar surfa ce con straint is any limitation im
posed on lunar equipment de sign , operational pro cedure or se 
quen ce , etc .  due to an equipment , human or environmental 
chara cteri sti c .  

Con straint Cla s sifi cation 

The con straint s are divided into five different categorie s .  The 
a ctivity or equipment being con strained determines the category 
of the con straint . The con straint s whi ch fall into two or more 
categories are cla ssified a s  G EN ERAL . 

Ea ch con straint i s  al so identified a ccording to the impact on the 
mi s sion that a violation of the con straint would produce . Only 
the dire ct re sult s of the constraint violation are con sidered in 
determining the violation cla ssifi cation . Multiple malfun ction s 
and the different possible contingen cie s are not con sidered . The 
con straint s  violation cla ssifi cation i s  en clo sed in parentheses 
following the con straint . 

5 .2 .2 . 1  Con straint Categories 

Mi s sion O peration s :  

Con straints on mi s sion operation s that are ne ce s sary due to con
sideration s of a lunar surfa ce a ctivity . 

Lunar Surfa ce O peration s: 

Con straint s on l unar surfa ce operation s that are ne ce ssary due to 
equipment de si gn and /or the lunar environment .  

1 5 5 



Equipment Operation : 

Constraints on equipment operation that are necess ary due to the 
equipment design. 

General : 

Constraints that apply to two or more phases of the Apollo lunar 
landing mis s i on .  

5 . 2 . 2 . 2 Violation Classification 

5 . 2 . 3  

Critical : 

A constraint that is necessary to prevent a compromise of mission 
safety .  A violation of a critical constraint would j eopardize 
the safety of the crew or equipment ess ential to the completion 
of the mis s i on .  

Maj or : 

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

Minor : 

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

Lunar Surface Operations Constraints 

Spacecraft Attitude : 

Lunar surface EVA operations will not be conduc ted when the angle 
of the LM X-axis with the local gravity vector exceeds 15 ° .  This 
attitude may aris e from the combination of all factors such as 
asymetric compression of the landing gear s truts and terrain con
ditions . ( CRITICAL) (Provisiona l ,  documentation to substantiate 
is unavailab le) 

Landing Site S lope : 

The maximum topographical s lope on which lunar surface EVA opera
tions will b e  conducted will be that which the as tronaut can safely 
negotiate unassis ted . This is presently established as 15° . 
(CRITICAL) (Reference : Unpublished report of tes t "Crewman Capa

b ility Investigation" , by Dr . D .  L .  Lind , Astronaut , Partial Grav
ity Simulator , Building 5 ,  MSC , November 8 ,  1968) . 
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LM Forward (+Z) Hatch O perations : 

The forward hatch may be le ft fu l ly open during the EVA (up to 3 
hours) provided: (CR I T ICAL) (GA EC LM Engineering Memorand um LM0-
510-1201 , Apri l 2 4 ,  1969) 

1) The cabin temperature, GF 16 41T, must be between 60 ° F  
and 90 °F a t  the beginning o f  the EVA, 

2) The sun vector i s  outside a 65 ° cone about the +Z axi s . 

Otherwise, the limit is: 

1) 15 minutes for hatch fu l ly open or 

2) For the duration of the EVA provided the door is no 
more than 3 inches from the c losed position, using 
the door snubber device for contro l .  

Forward Conta mination Contro l :  

Feca l bags and other h uman wastes wi l l  be processed with a 
disin fectant and doub le-bagged prior to jettisoning . It i s  pre 
ferred that these be returned to earth by trans ferring to the C SM .  
As a lternatives the wastes wi l l  be stowed in the descent stage 
i f  pos sib le . Otherwi se , it wi l l  be le ft on the lunar sur face . 
(M INOR) 

Extravehicu lar Communication s System: 

The fir st crewman to the lunar sur face wi l l  operate in the re lay 
mode . For two-man EVA operations the dua l mode is nomina l .  (MAJOR ) 
(Re ference : NA SA, Land , C . K . , "Per formance Ana lysis o f  The Extra 
vehicu lar Communication Syste m, " M S C  Intern a l  Note EB-R -68-1 4, 
May 16, 1969) . 

The fu l ly unstowed P L S S  a ntenna physica lly inter feres with the 
S-band erectab le ante nna re flector during a lign ment operations. 
(MAJOR) (Re ference: S light , J .  B. , " S-band Erectab le Antenna / EM U  

Physica l Inter ference Test , "Memorandum E C  6 4-1 11, Ju ly 20 , 1967). 

OP S Metabolic Capabi lity: 

The ma ximum heat remova l  o f  the O xygen Purge System (O PS)  i s  about 
950 BTU/HR average over the period in which tbe man i s  storing 300 
BTU . The heat remova l capacity o f  the OPS i s  475 BTU 's . (CRITICAL) . 
(Re ference: Zieg lschmid , J .  F .  M . D . ;  Re su lts Eighth Lun ar Sur face 

Operations Planning Meetin g ;  June 7 ,  19 68) . 
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5 . 2 . 4  

LiOH Cannist er 

The LiOH Car tridge o f  the PLSS can be s tored a t  temperatures wi thin 
the limi ts of Fig . 4 . 5-29 of Apollo Operations Handbook , Vol .  IV , 
EMU Data Book , Amend . 18  ( 7 / 3 / 6 9 ) . LiOH efficiency is reduced if 
these limits are not reached or exceeded . The cartridge should not 
be exposed to  an ambient pressure of less than 0 . 5  psia for more 
than 15  minutes ( cartridge as s t owed is sealed to the spacecraf t 
environment . Exposure to  ambient pressures les s than 0 . 5  psia causes 
the water in the LiOH to vaporize which limits its  use time in the 
EMU to 60 minutes maximum . ( CRITICAL) 

SEQ Bay 

The S cientific Equipment Bay doors mus t  be closed after the ALSEP 
is removed f rom the bay in order to maintain LM thermal control . 
( CRITICAL) (Reference : Discussion Between : GAEC Engineers and 
Lunar Surface Operations Off ice Engineers ; July 25 , 1 9 6 7 ) . 

PLSS Battery 

The PLSS battery and LiOH canister mus t  be replaced subsequent to 
the f irst  EVA and prior to the second EVA . ( CRITICAL) (Reference : 
CF32-9M- 2 7 6 ;  Lunar Surface Operations Of f i ce ; Twentieth Lunar 
Surface Operations Planning Meeting , September 12 , 1969) . 

Equipment Operation Cons traints 

Still  Camera (Hasselblad) : 

Film Environment - The f i lm magazine should not be exposed to vac
uum conditions f or periods in excess of 5 hours . The f i lm tempera
ture mus t be maintained in the range of 50-100° F .  (MAJOR) 

Sequence (Data Acquisition) Camera : 

Magazine Temperature - The f i lm magazine limits 130°F  as indicated 
by temperature gage on side of  magaz ine (MAJOR) (Ref : NASA R .  
Gerlach in Minutes Third Meeting Lunar Surface Operations Planning 
Meeting , 1 / 19 /68) . 
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Color Television Camera 

1 .  Optical L ine-of-S ight mus t  no t b e  pointed uithin 4 5 °  o f  the sun, 
nor should i t  be  pointed at  lm-1 l ight level areas Hith high c on
t ras t b righ t  z ones for  long t ime periods . ( MAJOR) 

NOTE : Camera s e tt ing under these conditions (no t to exceed 30 min
utes)  lens aper ture f : 2 2 ,  zoom 25mm , focus inf inity , ALC 
switch on AVERAGE ,  

2 .  Brigh t  scenes or w i th cre•Jmen in picture for  long periods require 
camera to be  res et  to PEAK on ALC switch . ('!AJOR) 

3 .  Lens c a p  should be used w;>en moving camera to ano th e r  l o c a b on . 

(l!AJOR) 

4 .  Color  TV camera should not be  p laced in the shade if  not opera
ting , but may be  in shade for not longer than one hour if  camera 
is operating . (1-'!AJOR) 

5 . Camera cas e should b e  kep t as free from dirt  as poss ib l e ,  (}!AJOR) 

NOT E :  No time cons traint on operation in sunlight i f  case is c lean , 

(Reference : Memorandum from '1anager , Apo l l o  Spacecraf t Program to 
Director , F light Crew Operations , PD 7 /Hl66- 70 dated Apr i l  1 ,  1970 
"Color TV Operating Constraints " . )  

6 ,  Camera  '"armup t ime is �1 minute under temperature limi ts ant ici
pated for Apo l l o  miss ions . 

(Reference : Telecon P .  Coan o f f ice /EE2 to Lunar Surface Operat ions 
O f f ice CF 7 2 ,  July 8 ,  1970 , )  

S-Band Erectab le Antenna: 

1 .  Line o f  S igh t :  The antenna requires unob s t ructed l ine o f  s igh t 
o f  the earth , free o f  any b lo ckage o f  spacecraf t elements , of  ter
rain . ( CRITICAL) (Reference : NAS A ,  S .  Kel ley , Minutes Second Lunar 
Surface Operati ons P lanning Heeting , January 1 ,  196 8 ;  als o app lies 
to  i t ems 2 and 3 b e l ow . )  

2 .  Antenna S t ab i lity :  The maximum equivalent p i t ch down reflector 
angle for  t ripod s tab i li ty is 60° , This includes the actual 
p i t ch of the reflector to account for s i te l ocat ion , ccorrection 
for earth-moon undulations and terrain s lop e . The t ripod des i gn 
limi t to t er rain s lope wh ich can b e  manually compens ated by tri
pod adj us tment is 5° . ( CRITI CAL) 
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3 .  Cable Length : The antenna cable length outs ide the MESA is 30 
fee t .  However , the usable length is determined after allowance 
is made to permit surplus of cab l e  on sur f a ce to avoid pull on 
the antenna . The effective radius to deploy the antenna is then 
approximat ely 20 f ee t .  (MINOR) 

Apollo Lunar Sur f ace  Exper iments Package (ALSEP) ( S ee ref .  3 and 9 )  

The ALSEP will b e  dep loyed a minimum of  300 feet from the LM on the Z-axis . 
The 300 foot  minimum dis tance to the emplacement area is due to  the neces
s ity of ALSEP deployment out of the LM acent b la s t  area . The walk to the 
dep loyment area is t imed to prevent excess RTG warmup and thereby avoid 
thermal prob lems for  the crewman. (MAJOR) (Reference : Weatherred , C .  J . ; 
Bendix Aerospace Sys t ems Divis ion; Letter - BX P .  o .  17 2 6-68-970-19 18 , 
May 8 ,  1968 . )  

1 .  ALSEP Hold Points 
The following lis t of  hold points is provided . The sequence o f  
the ALSEP deployment may be s t opped after the completion o f  any 
one of  the hold points , to b e  continued at  s ome later t ime by 
going to the next series of  t asks . (MAJOR) (Reference:  C layton, 
J .  F . ; Bendix Aerospac e ;  Letter October 2 7 ,  1967 . )  

la) Remove Packages 1! 1 and 11 2 ;  close SEQ bay door ; emplace 
ALSEP packages with experiments in and facing the sun .  

lb ) Tilt  fuel cas k ;  dome no t removed . 

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

ld) Fuel RTG ;  carry ALSEP to dep loyment s i t e ;  remove ALHT 
( i f  necessary) and subpallet f rom Package no . 2 ;  c arry 
Package no . 1 to implace s i t e  (do not dep l oy) ; inter
connec t  RTG cable (do not actuate shorting switch) . 

le) Deploy Package No . 1 as well as Pa ckage No . 2 ;  releas e 
and remove experiments ; raise  sunshield ; dep l oy experi
ments (IF DESIRED ) . 

lf ) Deploy experiments and comp lete ALS EP tasks . A hold 
point exis ts after each experiment is deployed . 

2 .  ALSEP Depl oyment 
The ALSEP is deployed a m1n1mum of 300 feet f rom the LM. 
The individual experiment cons train ts are as follovTs : (The 
Central S tation/Package No . 1 is used as a reference with 
an imaginary c lock superimposed on i t s  top s o  tha t  12 o ' clock 
falls on the back of the package) . (MAJOR) 
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2a) RTG 

PARAMETER 

Separation Be tween RTG and 
Central Stat ion 

RTG Orientat ion from Central 
Station 

RTG Deployment S i t e  

RTG Alignment 

Int errelat ion 

CONSTRAINT 

9 t o  12 f t .  Limi t e d  by 13 ft  
cable . Hot  RTG should be away 
from C ent ra l Stat ion to  avoid 
c ontact with as tronaut , and to 
provide maximum heat radiat ion 
to free spac e . 

+20° Eas t  or \Ves t  of  Centra l Sta
tion as visually determined by as
t ronaut to minimi z e  thermal load 
on C entral S t a t ion . 

Hori zontal s i t e . Pallet  mus t  be 
hori zontal �10 ° , as visually de
termined by a s tronaut . No mechani
c a l  p rovis ions for  astronaut to 
leve l RTG . Astronaut will avoid 
craters and slopes which impede 
d i s s ipat ion of heat from RTG . 

�o criti ca l  c ons traint s . Astronaut 
wi l l  align so as to favor RTG cable 
exit toward Cent ral S tat ion . 

Nominal Current Readings : 

T ime after fueling Short Circui t 

10 min . 4-6 amps 
20 min . 5 - 7  amps 
30 min . 6- 8 amps 

>35  min . 7-8  amps 
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2b ) ALSEP Central Station 

PARAMETER 

Central Station- to-LM 
Separat ion 

Central Stat ion Orientation 
from LM 

Central S tation Deployment Site  

Central S tat ion Leveling 

Central S tation Alignment 

Interrelat ion 

CONSTRAINT 

300 to 1000 f t . This dis tance is 
required to keep ALSEP out of the 
LM ascent deb ris b last  area . 

Due Wes t  or Eas t  o f  LM , preferably 
Wes t .  Mus t not be deployed in sha
dow of LM . 

Approximately horizontal , as visually 
determined by a s tronaut to  provide 
s table base for antenna . As tronaut 
mus t avoid craters and s lopes which 
would degrade thermal control of 
uni t . 

5°  of  verti cal as noted by as t ro
naut on bubble level .  Leveling pro
cedure interact s  with alignment 
procedure . 

�5 °  of  Eas t-We s t  as a ligned by as
t r onaut us ing part ial compass rose . 
Alignment affects thermal control 
capability of  C entral Stat ion . 
C losed or curtained sides o f  C en
t ral S tat ion mus t  face Eas t-Wes t .  

Central S tat ion , as with mos t  ALSEP 
subsys tems , requires clear f ield-of
view for both thermal control and 
scienti f ic data reasons . Central 
Station mus t  not be shaded from the 
sun on the lunar surface prior to  
deployment . ALSEP design allows 
deployment when sun angle is be
tween 5 and 45 degrees . ALSEP may 
be removed from LM when b o ttom of 
SEQ Bay is from 18 to 60 in . from 
lunar surface and with a 15 degree 
tilt  in any dire ct ion.  

160B 



Central S tation Antenna 

PARAMETER 

S i te Select ion 

Antenna Leveling 

Antenna Alignment 

Antenna Azimuth Setting 

Antenna Elevat ion Set ting 

CONSTRAINT 

At tached to Central S tat ion 

+0 . 5 °  of ver tical . Astronaut will 
use bubb le level to  adj us t .  Leve l 
adj us tment interac t s  with a lign
ment . 

+0 . 5 ° of Eas t-Wes t line, with ref
erence to sun line . As tronaut wi ll  
use sun d i a l  to  a lign . 

As tronaut will s e t  dial to value 
indicated on Cuff  Checklis t for 
landing s ite chos en . 

As t ronaut '"i ll  s e t  dial to value 
indicated on Cuff  Checklis t for 
landing s i te ch osen , 
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2c . SIDE/CCIG 

PARAMETER 

SIDE/CCIG - Central Station 
Separation 

SIDE orientat ion from 
Central Station 

CCIG orientation from 
Central Station 

SIDE/CCIG Deployment Site 

SIDE leveling 

SIDE alignment 

CCIG alignment 

Special Requirement s 

1 6 1 

CONSTRAINT 

50 t o  60  feet from Central 
Station , limited by 60-foot 
cab le , SE of central s t ation. 

Box p arallel t o  Central S ta
t i on ,  S s ide as visually de
termined by crew 

Orifice must point away from 
Central Station 

Approximately level spo t . 
Unobs t ructed view in front of  
orifice . S IDE placed on screen , 
CCIG o f f  screen . 

+5 ° of  level by use o f  bubble 
reference 

+5 ° of E-W line , with arrow 
t oward subearth point (e) . 

+20 °  of  N-S line 

CCIG onifice must point away 
from all man-made obj ects 
(:!:90 ° )  

CCGE and SIDE mus t b e  sepa
rated by 3 . 5 t o  4 feet . 



2 d )  P S E  

PAR&�TER 

PSE-to-Central Stat ion 
Separat ion 

PSE Orientat ion from C entral 
Station 

PSE Deployment S i te 

PSE  Leveling 

PSE  Alignment 

Interre lation 

CONSTRAINT 

8 to  9 f t .  Limited by 10 ft  cab le ,  
8 f t  minimum separat ion due to 
thermal heat from RTG . 

Due Eas t  or  Wes t o f  Central S t at ion as 
visually determined by as tronaut . Must 
b e  out o f  field-of-view of  Central S t a
tion radiato r .  Opposi t e  s i de o f  RTG .  

Approximately level spo t .  

Mus t  be coarse leveled by as tronaut 
within �5 degrees of ver t i cal . Five 
degrees is the l imit of the automa t i c , 
f ine-leveling gimbal sys tem .  

As tronaut mus t  rough align within +20 
degrees of  lunar Eas t ,  before opening 
PSE shroud , by pointing arrow on the 
sensor girdle towards the sun . 

F ine alignment will be performed by 
the astronaut after removing girdle 
and spreading the thermal shroud . 
As t ronaut will  read and record , to 
the neares t  degree , the intersection 
of the shadow of the gnomon on the 
compass rose . Final az imuth align
ment mus t be known within �5 degrees 
accuracy with re ference to lunar 
North or South , 

P S E  mus t be no less  than 10 f t  from 
other units  to minimize p ickup of  
s tray vibrations by PSE , 
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2e)  CPLEE 

PARAMETER 

CPLEE-to-Central Station 
Separation 

CPLEE Orientat ion f r om Central 
Station 

CPLEE Deployment Site  

CPLEE Leveling 

CPLEE Alignment 

Interrelat ion 

CONSTRAINT 

9 t o  10 f t ,  limited  b y  11 f t  cab le .  

Generally NE o f  Central S tation .  
Minimum 10 f t ,  preferab ly 2 0  f t  from 
RTG . Mus t avoid f ield-of-view of  
Central S tation radiato r . Orientat ion 
visually determined by astronaut . 

Appr oximately level are a ,  free of  
gross  surface irregulari ties and 
r ocks or boulders .  Bottom of ex
periment should not t ouch the sur
fac e .  

Within �2 . 5  degrees of  vertica l .  
Astronaut will level the CPLEE 
using bubble level .  Leveling in
teract s  with alignment . 

Wi thin �2 degrees of Eas t-We s t  sun 
l ine . Astronaut will a lign so that 
arrow on top of unit points Eas t ,  
then repor t ,  within +1 degree , the 
reading of the shadow of the hand
l ing tool on the partial compass 
r ose . 

Radioac tive contaminants caused by 
o ther ALS EP Subsys tems mus t be less 
than 0 . 1  count per sec ond in all 
channels  of CPLEE . 
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2 f .  ASE 

PARAMETER 

Geophone-Dis tances from 
Central Stat ion 

Geophone - orientat ion 
from Central Station 

Geophone - deployment site  

Geophone - level ing 

Geophone - alignment 
of cab l e  

Mortar Package - D istance 
f rom Central Stat ion 

Mortar Package - deploy
ment s i te 

Mortar Package - leveling 

Mortar Package - al ign
ment of box 

Mortar Package -
Special Requirements 
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CONSTRAINT 

12+2 ft to 1 s t  Geophone 
150+1 . 5  ft to 2nd Geophone 
300+3 f t  to 3rd Geophone 

Opposi t e  s ide from Mortar 
Package 

Generally level 

�7 ° of leve l and visually 
determined b y  crew* 

�3° f rom s t raigh t  line as j udged 
b y  crew b as ed on f l ag indicators 
on Mortar P ackage , and N o .  2 geo
phone along directi on NE-SW to N-S . 

10�1 feet , l imited by 
11-foot cable 

Generally level , with no 
ob stacles down range of 
grenade l ine of fl ight 

�5° of level ,  as deterflined 
by crew using bubb le . 

+3° from geophone deployment 
line , such that l ine-of
fl ight of grenades will be 
extension of line of deploy
ment of geophones 

Exhaust of grenades must 
not impinge on any ALSEP 
experiment or Central 
Stat ion . Box must  be set 
up to preclude such impinge
ment 

*Very cri t i cal  t o  success 
ful operati on , as geophone 
data loss occurs at a tilt 
o f  15° or  more . 
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5 . 3  

5 . 3 . 1  

ALSEP AND SCIENTIFIC EQUIPMENT PROCEDURES 

Detailed Nominal Dep loyment Procedures for ALSEP 

The following sequences are included : 

SEQ Bay Door Opening 

ALSEP Package Unl oading 

SEQ Bay Door C losing 

Radioisotope Thermoelectric Generator (RTG) 

Fuel Capsule Unloading 

LR
3 

O f f load 

LR
3 

Deploy 

RTG Power Cab le Deployment and Hookup 

Suprathermal Ion Detection Experiment ( S IDE)  Deployment 

Passive Seismic Experiment (PSE) Depl oyment 

Thumper /Geophone Removal 

Mortar Package Deployment 

Charged P article Lunar Environment (CPLEE) Deployment 

ALSEP Antenna Erection and Aiming 

Central S t at i on Activation 

Geophone Dep loyment 

Thumping Activity 

Activation of Mor tar Package 
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SEQ BAY DOOR OPENING 

1 .  Remove thermal cover f rom door lanyard ( R  s ide o f  door) 

2 .  Remove lower Velcro s t rap and grasp lanyard 

3 .  Back away to position clear o f  door 

4 .  Pull whi t e  part o f  lanyard to raise door 

5 .  Verify door fully open and folded up over SEQ Bay 

6 .  Verify lanyard untangled and temp orarily s tow on LM s trut 

7 .  Secure doors wi th Velcro s t rap i f  Quad II  is  low 

ALSEP PACKAGE UNLOADING 

1 .  Remove boom lanyard f rom package handle 

2 .  Move to posit ion 10 f t  from package and in f ront of  i t  

3 .  Pull whi t e  por tion o f  boom lanyard until package unlocks 
and boom pulls package out to full extension (package 
will swing free of LM at back edge) o f  boom 

4 .  By dis crete p ulls on b lack and white  s triped portion o f  
lanyard , lower package to surface (assist  package i f  re
quired to achieve handle up posit ion) 

5 .  Releas e \vhi te portion o f  boom lanyard f rom b as e  o f  pack
age 

6 .  Pull pip pin to f ree hockey stick 

7 .  Releas e small lanyard f rom vel cro on handl e  

8 .  Move p ackage clear 

9 .  Pull b lack and white s t riped portion o f  lanyard to 
re tract boom 

SEQ BAY DOOR CLOSING 

1 .  Tuck hockey s ticks , lanyards and cables inside SEQ Bay 
or out o f  way 

2 .  Retrieve door lanyard f rom LM s t rut 
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3 .  Move to p o s ition clear o f  door 

4 .  Pull b lack and whi t e  s triped portion o f  lanyard unt i l  
door is  closed 

5 .  Toss l anyard under U1 

RADIOISOTOPE THERMOELECTRIC GENERATOR (RTG) FUEL CAPSULE 
UNLOADING 

1 .  Remove cask rotation lanyard f rom inside o f  Protect ive 
Door 

2 .  Holding fab r i c  part o f  lanyard rotate cask t o  near
horizontal position such that cask dome is w i thin easy 
reach ( first  pull release p ins)  

3 .  Pull  cask lanyard out o f  '"ay 

4 .  Receive Dome Removal Tool (DRT) from other Crewman 

5 .  Insert DRT in Dome 

6 .  Remove Dome and discard Dome with tool  under LH 

7 .  Receive Fuel Trans fer Tool from other Crewman 

8 .  Insert FTT into fuel capsule head 

9 .  Rotate tool handle to engage capsule and release capsule 
f rom cask 

10 . Withdraw tool and capsule f rom cask 

1 1 .  Move t o  Package No . 2 ( o ther Crewman w i l l  have rotated 
it to loading position) 

12 . Inser t  capsule into RTG 

13 . Release tool (FTT) by counterrotating tool  handle 

1 4 .  Discard FTT under LH 

LR
3 

OFFLOAD 

1 .  Walk to Quad No . 1 

2 .  Pull  handle and remove thermal shield 
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3 .  
3 

Pull lanyard t o  release LR b racket f rom LM 

4 .  

s .  

6 .  

7 .  

8 .  

S lide LR
3 

assemb ly out f rom LM and p lace on Lunar s urface 

Pull two p ins to release carry handle f rom b racket 

Discard carry handle under LM 

Remove res training pull p in on handle and then t�,ris t  
3 

handle CW to release LR f rom b racket 

P lace LR
3 

near +Z foot pad 

LR
3 

DEPLOY 

1 .  Carry to deploy site  100 ' W from ALSEP site 

2 .  Pull p in to deploy leg 

3 .  Deploy leg-verify locked position 

4 .  Tilt LR
3 

and rest on surface using UHT 

5 .  Align using shadow bar 

6 .  Level us ing Bubble level 

7 .  Remove dus t cover 

8 .  Check align and level 

RTG POWER CABLE DEPLOYMENT AND HOOKUP 

1 .  Use UHT t o  release 3 Boyd b ol t s  on RTG Cab le Reel  

2 .  Engage UHT in RTG Cable Ree l  carry socket 

3 .  Us ing UHT , remove RTG Cable Reel from Package No . 2 and 
p roceed t o  Package No . 1 (Power cable will deploy as you 
walk) 

4 .  Remove shorting switch pull p in and discard 

5 .  Grasp shorting swit ch assembly 

6 .  Disengage UHT f rom RTG Power Cab l e  Reel and discard reel 
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7 .  Report  ammeter reading 

8 .  Remove central s tation dust cover and discard 

9 .  Mate power cab le to cent ral s t a tion and check indicator 

10 . Mate SIDE Connector ( receive from o ther Crewman) 

11 . Depress  shorting swit ch 

12 . Release SIDE cab le connector 

13 . Tether UHT 

SIDE DEPLOYMENT 

1 .  Use UHT t o  release four Boyd bolts and ver i fy S IDE and Boyd 
bolt release 

2 .  Remove left  f ront Boyd b o l t  cap 

3 .  Engage UHT in carry socket and l i f t  S IDE o f f  C / S  

4 .  Remove SIDE cable reel b y  pulling out and deploy s ome 
cable  

5. Pull lanyard No . 1 and ver i fy leg deployment 

6 .  O ther Crewman connects S IDE to C / S  

7 .  Remove CCIG Boyd bolt  

8 .  Walk to a s i t e  55 ' NE o f  C / S  t o  deploy S IDE 

9 .  Remove ground screen and CCIG 

10 . Pos i t i on SIDE on ground s creen and deploy CCIG N 5 '  

11 . Check dus t cover corners 

12 . Pull lanyard No . 2 to  remove dus t cover pull p in 

1 3 . Level and align 

PASS IVE SEISMIC EXPERIMENT DEPLOYMENT (PSE) 

1 .  Use UHT t o  remove Boyd bolt  on PSE S tool 
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2 .  Use UHT to remove PSE S tool f rom Subpallet 

3 .  Grasp S tool  

4 .  Proceed 10 feet N o f  Package N o .  1 and p lace PSE S tool  
on  surface 

5 .  Use UHT and release 4 Boyd b olts on PSE 

6 .  Use VHT to remove PSE f rom Package No . 1 

7 .  Transport PSE to PSE S tool  using UHT . Hover PSE over 
S tool  and align arrow \-Jest ,  p lace PSE on s tool , remove 
girdle and discard 

8 .  Align then remove UHT 

9 .  Use UHT to deploy skirt 

10 . Use UHT to level PSE with Bubble level as reference . 
Report alignment using sun compass 

T/G  REHOVAL 

1 .  Verify Astronaut Switch No . 5 - CH 

2 .  Releas e Boyd bolt on T/G res training arm with UHT 

3 .  Grasp T / G  re s t raining arm with one hand and grasp lower 

end of T / G  with o ther hand and remove f rom p late assembly -
discard plate as sembly 

4 .  Unfold T / G , position and lock s leeves 

5 .  Halk to HET reeling o f f  12 ' of cab le and s tow T/G on HET 

DEPLOY HORTAR PACKAGE (H/P) 

1 .  P lace UHT in carry s ocket 

2 .  Grasp UHT and pull H/P pull ring to remove socket p in 
and deploy f i rs t support leg 

3 .  �!anually rotate UHT socket 

4 .  Unfold second H/P support leg and lock both legs in ex
tended position 
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5 .  Grasp forward end o f  M/P antenna , f ree antenna f rom 
spring clips and erect first  section 

6 .  P lace H/P on surface West o f  central s t ation and orient 
Northwes t 

7 .  Deploy other three sections o f  antenna 

CHARGED PARTICLE LUNAR ENVIRONMENT EXPERIMENT (CPLEE) 
DEPLOYM:ENT 

1 .  Use UHT to release 3 Boyd b olts  on CPLEE 

2 .  Use UHT to  remove CPLEE f rom Package No . 1 

3 .  Remove carry s ocket rotation pull pin and discard 

4 .  Transport CPLEE 10 f ee t  NE o f  Package No . 1 and place CPLEE 
on surface 

5 .  Level CPLEE , using Bubb le level 

6 .  Align CPLEE , us ing shadow cast on dus t  cover (Arrow Eas t )  

ALSEP ANTENNA ERECTION & AIMING 

1 .  Retrieve antenna mas t  (carry handle) f rom Subpallet 

2 .  Remove aiming mechanism hous ing f rom Subpallet 

3 .  Return to Package No . 1 

4 .  Ins tall  antenna mas t  on Package No . 1 

5 .  Ins tall aiming mechanism on antenna mas t 

6 .  Grasp antenna and ins tall on aiming mechanism 

7 .  Remove aiming mechanism housing and packaging and discard 

8 .  Adj us t leveling knobs , using Bubble level 

9 .  Observe sun compas s ,  adj ust alignment knob 

10 . Enter azimuth 

1 1 .  Enter elevation 

12 . Recheck level 
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CENTRAL STATION ACTIVATION 

1 .  Use UHT t o  turn on Astronaut Switch No . 1 and Switch No . 5 

2 .  Receive confirmation o f  good RF and data transmission i f  
required 

SW . ( 2 )  turns on central power 
SW . ( 3 )  turns exp . (seq ) t o  operate 
SW. (4) high b i t  rate data 

GEOPHONE DEPLOY 

1 .  From the MET obtain EXT handle and achor and mate  

2 .  Clip T/G f lag on EXT handle pick up hammer f rom HTC 

3 .  Select deployment line and hammer anchor through power 
cab le and geophone cab le loops 

4 .  Proceed to deploy cable to 1st geophone 

5 .  Remove geophone spring clip 

6 .  Remove geophone 

7 .  Push into surface with foot  and check alignment 

8 .  Reel o f f  150 ' o f  cable and watch for flag on cable then 
watch for end of cab le 

9 .  Repeat S teps 5 thru 7 

10 . Reel  o f f  150 ' o f  cab le and watch for flag on cab l e  then 
watch for end of cab le 

11 . Repeat S teps 5 thru 7 

THUMPING ACTIVITY 

1 .  Confirm MCC-H ready for thumping activity 

2 .  Notify Al each shot - All motion cease for 20 sec before , 
and 5 sec  after each shot 

3 .  Select ASI - call number to MCC 

4 .  Rotate arm SW , wait 4 sec , depress to fire 
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5 .  Repeat until 21  ASI ' s  are fired 

6 .  Turn Astronaut Switch No . 5 - CW 

ACTIVATION OF M/P 

1 .  Walk to �/P and veri fy o ther Crewman is not in front o f  M/P 

2 .  Engage UHT in latch on safety p in and rotate 90° CW 

3 .  Try to remove UHT without changing the M/P alignment , i f  
not leave in and continue 

4 .  Retrieve safety pin lanyard and pull to remove safety p in 

5 .  Use UHT and rotate two safe/arm switches full clockwise 

6 .  Recheck alignment and level 

7 .  Walk to C / S  and use UHT to turn Astronaut Switch No . 5 -
ccw 

8 .  Walk away from C / S  and s tay at least  15 ' from back o f  M/P 
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5 . 3 . 2  Scienti fic and Operational Equipment Procedures 

The following sequences are included : 

C ontingency Sample C o llection 

Expendab les Uns towage 

Flag Dep loyment 

Lunar Portab le �agnetometer (LPM) O f fload 

LP�! Point Measurement 

LP'! Traverse Measurement 

LPH Traverse Heasurement - Final 

HESA Blanket Removal 

HET Offload 

MET Deploy 

S-Band Uns t owage and Deployment 

Solar Hind C omposition ( S\.JC ) Deployment 

TV Dep loyment 
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CONTINGENCY SAMPLE COLLECTION 

1 .  Remove contingency s ampler f rom pocket 

2 .  Dis card Velcro retention s t rap 

3 .  Assemb le handle and secure cable  in slot  at end o f  handle 

4 .  Extend bag using tab on bot tom of bag 

5 .  Take sample 

6 .  Stow intact sampler and soil on LM strut  

EXPENDABLES UNSTOWAGE 

1 .  Unfold SRC Tab le , push down unt i l  clips engage on lower 
edge of MESA 

2 .  Secure SRC Tab le level front and back with Velcro s trap 

3 .  Unfold and hang ETB on s ide o f  SRC Tab le 

4 .  Pull p ins on LiOH canister retainers , remove canisters 

5 .  P lace canis ters in ETB 

6 .  Leave flap on ETB open 

7 .  Other Crewman will p lace CS in ETB then close f lap before 
trans ferring 

FLAG DEPLOYMENT 

1 .  Pull f lag stowage pip pin 

2 .  Lift the flag f rom its stowage 

3 .  Walk to the deployment s it e .  Push the lower s ection o f  
the flag s taff into the surface 

4 .  Remove the hammer from stowage by releasing the two tie
down snap s traps and lifting the hammer f rom i ts MESA 
s towage location 

5 .  Using the hammer drive the lower section o f  the flag 
s taff  into the surface 
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6 .  Dep loy the horizontal shaft by f irst  extending then ro
tating the shaf t so it is perpendicular to the f lag s taff  

7 .  After the lower section has been driven into the surface , 
insert the upper section o f  the flag s ta f f  into the lower 
section 

LUNAR PORTABLE MAGNETOMETER (LPM) OFFLOAD 

1 .  Both Crewman walk to  SEQ Bay 

2 .  Open thermal shield by removing b o ttom part o f  the shield 
and by pulling loop at bottom and separating the velcro 

3 .  Grasp LPH pallet handle and pull lanyard to release pallet 

4 .  \\Talk to HET and place pallet on back o f  MET - other C rewman 
will  close thermal shield 

5 .  Pull snap s traps and remove tripod f rom pallet and hand to  
o ther Crewman 

6 .  Release sensor head f rom pallet and hand to  o ther crewman 

7 .  Release cable reel f rom pallet and s t ow on HET 

8 .  O ther C rewman will then mount sensor head on tripod (Ill  on 
top ) and s tow assemb ly on HET 

9 .  Release electronics b ox from pallet and report box tempera
ture 

10 . S tow electronics b ox on MET 

1 1 .  Uncage meters and turn on electronics 

12 . Dis card pallet under LM 

LPM POINT HEASUREMEKT 

1 .  Walk to  measurement s ite 

2 .  Uns tow cab le reel and drop to surface 

3 .  Uns tow sensor/ tripod 

4 .  Walk about 35 ' from HET �vith sensor/t r ipod and deploy cable 
until  white  mark on cab le is vis ible 
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5 .  Erect tripod and orient sensor such that # 1  is f acing down 
s un 

6 .  Align and level sensor/ tripod using Bubble level and walk 
back to MET 

7 .  Report to MCC when b ack at the MET 

8 .  Retrieve 70mm camera f rom MET and photo sensor/tripod with 
horizon in view - tether tongs 

9 .  MCC will notify crewman when to report meter readings -
60 sees at MET 

10 . Report meter readings X ,  Y ,  Z ;  X ,  Y ,  Z AND X ,  Y ,  Z 

1 1 .  Return t o  sensor/t ripod and reorient s ensor s uch that #2 
is facing down sun 

12 . Repeat s teps 6 , 7 , 9 ,  and 10 

1 3 .  Return t o  sensor/ tripod and reorient sensor s uch that #3  
is  facing down sun 

14 . Repeat s teps 6 ,  7 ,  9 ,  and 10 

15 . Return to sensor/ tripod and pick up and s tow on MET 

16 . Pick up cable reel with tongs and rewind cable and s tow 
on MET 

LPM TRAVERSE MEASUREMENT 

1 .  Walk to measurement site  

2 .  Unstow cab le reel and drop to s urface 

3 .  Uns tow sensor/ tripod 

4 .  Walk about 35 ' from MET with sens or/ tripod and deploy 
cable until white mark on cable is visible 

5 .  Return to sensor/tripod and reorient s ensor s uch that #3  
is facing down sun 

6 .  Align and level sensor/tripod using Bubble level and walk 
back to MET 
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7 .  Report to HCC when b ack at the HET 

8 .  Retrieve 70mm camera f rom HET and photo sensor/tripod with 
horizon in view - tether tongs 

9 .  HCC \vill  notify crewman when to  report meter readings -

60 sees at HET 

10 . Report meter readings , X ,  Y ,  Z ;  X ,  Y ,  Z AND X ,  Y ,  Z 

11 . Return to sensor/ t ripod and p ick up and s tow on HET 

12 . Pick up cable reel with tongs and rewind cable and s tow 
on HET 

LPH TRAVERSE HEASUREHENT (FINAL) 

1 .  I.Jalk t o  measurement 

2 .  Uns tow cable reel and drop to surface 

3 .  Uns t ow sens or/ tripod 

4 .  \-lalk about 35 ' from Jv!ET with sensor/ tripod and dep loy 
cab le until  white mark on cable is visib le 

5 .  Return to sensor/ t ripod and reorient sensor such that # 3  
i s  facing down sun 

6 .  Align and level sensor/ tripod using Bubb le level and walk 
back to HET 

7 .  Report t o  HCC when b ack at the HET 

8 .  Retrieve 70mm camera from HET and photo sensor/ tripod with 
horizon in view 

9 .  HCC will not i fy cre\vman when to report meter readings -

60 sees at HET 

10 . Report meter readings X ,  Y ,  Z ;  X ,  Y ,  Z AND X,  Y ,  Z 

1 1 .  Remove electronics b o x ,  read temperature labels , and 
dis card box 

HESA BLANKET REHOVAL 

1 .  Unwrap Velcro s trap f rom around TV lens 
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2 .  Pull up lower left  edge of  blanket 

3 .  Ease blanket up over TV camera and let fall on R s ide o f  
MESA 

4 .  Pull back L side o f  blanket under MESA restraint s trap 
and let fall on L s ide 

5 .  Verify all side orif ices on MESA clear o f  b lanket 

MET OFFLOAD 

1 .  Adj us t MESA t o  allow MET to swing down 

2 .  Pull lanyard ( right hand side o f  MESA) t o  remove outer 
thermal shield - discard 

3 .  Pull lanyard No . 1 t o  allow MET to swing down 

4 .  Pull lanyard No . 2 to release MET f rom MESA 

5 .  Carry MET to +Y s t rut  and place on foot pad 

MET DEPLOY 

1 .  Retrieve MET from +Y footpad and walk t o  a p o s it ion in the 
field of view of the TV camera 

2 .  Grasp MET and hold upright - wheels outward 

3 .  Pull lanyard ( 2  p ins ) to release wheels and unf old and lock 
wheels one at a time 

4 .  Pull lanyard ( 1  pin)  to release legs and handle 

5 .  Deploy legs 

6 .  P lace MET in upright (normal)  position 

7 .  Ass emble handle and remove s t owage bracket 

8 .  Pull lanyard t o  release table and pull t ab le up into 
locked position 

9 .  Push down LPM tripod holder to locked position 
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S-BAND ANTENNA UNSTOHAGE AND DEPLOYMENT 

1 .  Walk t o  Quad #1 

2 .  Remove thermal shield 

3 .  Remove Velcro s trap s  and pull 2 p ip p ins a t  base o f  an
tenna 

4 .  Grasp antenna by dep loyment bar and l i f t  handle 

5 .  Pull antenna out and down to  clear LM 

6 .  Unfold l i f t  handle 

7 .  Carry antenna b y  dep loyment bar t o  errection site (20  f t .  
f rom LM , clear vie\v o f  Earth) 

8 .  Place antenna vertically on surface , handle do\Vll , orien
tation arrow on top poin t ing toward Earth 

9 .  Release 3 leg clamps 

10 . Depress ( 1  at a t ime) the 3 leg tips out o f  the top cap 

11 . Discard top cap and foam liner away f rom LM 

12 . Grasp antenna horn top p late and raise f i r s t  s ection o f  
antenna feed support 

13 . Verify 1s t section locked in detent  CAUTION DO NOT TOUCH 
HELIX ELEMENT 

14 . Extend 2nd antenna feed suppor t  section in s ame manner 
as 1s t 

15 . Verify 2nd section fully extended and locked in detent 

16 . Extend antenna legs by pushing up on 2 loops on ends o f  
legs . Extend t o  proper paint ring ( determined by as tro
naut heigh t  and reach capab ility)  and lock down clamps 

1 7 . Verify antenna toward Earth by arrow on rib suppor t  

18 . Move to righ t  by the dep loyment bar 

19 . Pull each of  the 3 velcro s traps loose-legs will f all  t o  
surface . Discard thermal cover . 
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20 . Using b oth hands , lift  antenna vertically from surface 
until the handle underneath can be grasped 

2 1 .  Continue t o  lift  antenna until tripod detents engage and 
antenna is s tab le on 3 legs 

22 . Pull pip pin from b o t tom of  deployment bar 

23 . Pull b ar down and discard 

24 . Implant each leg in surface 

25 . Remove rib tip protector (it  will s lide down one of  the 
legs to surface) 

26 . Uncoil reflector release cable from around antenna 

2 7 .  Hold cable taut and in straight line to p lunger 

28 . Remove trigger guard pin (discard pin) 

29 . Grasp antenna leg with free hand-position at arm ' s  
length from leg 

30 . Duck and squeeze release trigger t o  deploy dish 

3 1 .  Walk to Left side , MESA 

32 . Release antenna cable connector by pulling Velcro tab 
and snap free 

3 3 .  Pass cable connector under MESA retaining s trap 

34 . Holding connector , walk b ack to lef t  of  antenna until 
cable is completely unwound from MESA (black and white 
s trip visible) 

35 . Halk to antenna 

36 . Mate 2 connector parts , turn cable part clockwise (as viewed 
from cab le end) 

3 7 .  Move to crank location and unstow 

3 8 .  Uncoil crank b y  passing it around and behind base 

39 . Rough align antenna in pitch (CCW-down) 
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40 . Rough align in azimuth (pull out on crank to shif t  gears ) 

4 1 .  Press legs into surface 

42 . Check alignment by s i ghting along mas t  

43 . Check alignment by using alignment s i gh t  

44 . Fine align using crank as required 

IN = PITCH 

OUT = AZIMUTH 

SOLAR HLND COMPOSITION (SHC) DEPLOYNENT 

1 .  Release the two SHC tie-down snap straps and lift the 
SHC from the HESA 

2 .  Carry the SHC to the deployment site  60 feet from the 
LN in Quad I 

3 .  Extend each section o f  s t a f f  unt i l  i t  locks . (red b and 
should be vis i b l e ) Apply a compressing force to each 
section to check s ections locked 

4 .  Extend shade cylinder and rotate toward red s ide o f  
pi�·ot point , i . e . , red t o  red 

5 .  Extend foil shade and hook to lower p ortion o f  s ta f f  

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

TV DEPLOYHENT 

1 .  Release two snap tie-down straps 

2 .  L i f t  the tripod f rom the HESA 

3 .  Dep l oy the tripod legs and extend the center s h a f t  

4 .  Set the tripod on the surface near the �ffiSA 

5 .  Release the cable connector snap tie-down s t rap 

6 .  Release lens tie-down snap s traps 
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7 .  Releas e the end snap on the camera tie-down snap s t rap 

8 .  Using pip p in cab l e ,  pull the two top p ip p ins t o  open 
the camera stowage container 

9 .  Open and rotate the top half of  the camera s towage con
tainer forward and down 

10 . Reset lens and put on lens cap 

1 1 .  Deploy the TV camera handle 

12 . Lift  the camera from the s t owage container and lift the 
TV cable f ree of the MESA 

13 . Insert the TV camera handle in the adapter r ing on top 
of the TV tripod and tighten the ring 

14 . Pull the TV cable from its stowage cavity on the right 
side of  the MESA . (other crewmember)  

15 . Carry the TV to 2 : 30 / 5 0  position 
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5 . 4  Equipment Decals 

lig . 5 . 4-1 presents  the equipment decals which the crew utilizes  dur ing 
their operations on the Lunar Surface . 

1 64 



CEX 

1 /250 

CREWMAN 
IN : 

1 2  

SHADOW- 2 . 8/60/BRKT 
SUN - 8/ 250 

16 mm Data A c q�i s i t i on C amera 

Maga z ine D e c al s  

REMOVE BAR 
REMOVE R I B /PROTECTOR 

FREE LANYARD/TRIGGER 

G R A S P  LEG AND D E PLOY 

ATTACH CABLE 

POINT ANTENNA 

COMM CHECK 

ll GROSS POINTING f UNLOCK LEGS 

REMOVE PLATE/PAD 

2 l  L OC K  INNER MAST f LOCK OUTER MAST 

EXTEND & LOCK LEGS 

ALIGN 

DE PLOY LEGS 

REMOVE THERMAL COVER 

LIFT ANTENNA 

S-BAND ERECTABLE ANTENNA DECALS 

(Order of Use Shown by Number) 

HBW 

1 /250 

9 

EVA 

3 

CREW I N  SUN 
FULL SHAQ 5 . 6( 1 25 

1 1 /250 
POLZ / 1 25 

B lack and Whi t e  �agaz ine 

HCEX 

1 /250 

9 

CREW I N  SUN 

1 2  

FULL SHAD 5 . 6/ 1 25 

3 

C o l o r  Magazine 

E VA 

1 1 /250 

70 mm Data C amera Magazine D e c a l s  

CAUTION 
BEFORE MOVING CAMERA 

•LENS AT f 44 
•FOCAL LENGTH 25 """ 
•FOCUS TO INFINITY 

•ALC TO PEAK 

CAP OVER LENS 

TV CAMERA BRACKET 
DECAL 

(ON MESA) 

F I GURE 5 . 4-1 : EQUIPHENT DECALS 
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