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SECTION 1.0

INTRODUCTION



1.0 INTRODUCTION

The Apollo 14 Lunar Surface Procedures is used to document the planning
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 LM vehicle on the lunar surface. Each

EVA is planned for four and one-fourth hours activity beginning with

depressurization of the LM 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-II0/LM-8 H-3 Type Mission (Reference 2) currently in effect
as of the date of this document.



SECTION 2.0

MISSION PLAN



2.0 MISSION DESCRIPTION

The following information is from the "Mission Requirements,

SA-509/CSM-IIO/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:

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

2) Deploy and activate ALSEP (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:

i) 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

i0) S-198 Portable Magnetometer

ii) S-200 Soil Mechanics

Experiments 2 through 7 are part of the ALSEP 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.



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 Detailed Objectives and Experiments

i i ContingencySample Collection

2 2 Apollo Lunar Surface ExperimentPack-

ages (ALSEP)

3 3 SelectedSampleCollection

4 4 LunarFieldGeology

7 5 Laser Ranging Retro-Reflector

8 6 SoilMechanics

9 7 PortableMagnetometer

ii 8 Modular EquipmentTransporter
Evaluation

17 9 SolarWind Composition

18 i0 Thermal CoatingDegradation

19 ii EVA CommunicationSystem Per-
formance



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:

i) 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) ALSEP 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)

I0) Modular equipment transport evaluation

ii) 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 Ii 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 ii and

12 mare ages.
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2.5 Lunar Surface Activity for 33.5 Hour Stay

The nominal plan is for the Commander and the Lunar Module Pilot to

remain on the lunar surface for approximately 33..5 hours. A summary

timeline for the lunar surface stay is presented in Fig. 2.5-1. Im-

mediately after landing on the lunar surface, the crew will perform

post landing _I systems integrity checks to establish lunar stay

capability. Upon establishing stay capability, the crew will verb-

ally describe the landing site and, with MSFN assistance, determine

their exact landing site location. This period of time will also be

used to make any real-time changes to EVA i, should any landing site

errors, local surface anomalies, or other off nominal conditions im-

pact planned EVA 1 procedures. A short eat period precedes EVA pre-

parations which includes LM systems and cabin equipment configuration

for EVA conditions. PLSS/OPS donning and checkout consume the last

hour prior to EVA I, which commences with depressurization of the LM

cabin approximately 4 hours after lunar touchdown. A detailed dis-

cussion of EVA 1 is contained in section 3.1.1.

Upon completion of EVA i, the crew will configure the LM systems for

pressurized operation, doff their helmets, gloves and PLSS/OPS' and

settle down to make the LM home for approximately the next 14 hours.

An hour eat period is followed by recharging the PLSS consumables

(batteries, LiOH canister, 02 and H20) , preparing them for use

during EVA 2. The crew debriefing of their EVA 1 experiences follows.

During this time, the crew will further discuss EVA 1 findings with

Houston, as well as surface conditions that affect EVA 2 planning.

Houston will utilize this data to finalize EVA 2 planning and discuss

any changes with the crew after their 9.5 hour rest/sleep period. The

crew will eat following the rest period and then finalize their EVA 2

plans with Houston. The EVA preparation activity prior to EVA 2 is

very similar to EVA i, including collecting items for jettison. EVA 2

commences with cabin depressurization at approximately 24 hours after
lunar touchdown. A detailed discussion of EVA 2 is contained in

section 3.1.2.

Upon completion of EVA 2, the crew will connect up to the LM ECS,

doff their PLSS/OPS' and prepare to jettison their now excess gear.

Table 2.5-1 lists the gear left on the lunar surface. After their

equipment jettison and cabin repressurization, the crew will stow

and secure all loose equipment preparatory to lunar liftoff. An

hour EVA 2 debriefing and eat period will precede the prelaunch LM

svstems checkout. This systems checkout will conclude with guidance

system configuration for liftoff. The crewmen will don their helmets

and gloves at T-30 minutes in the countdown and perform final LM system
checks. Lunar liftoff will occur no more than 35 hours after touch-

down, concluding the lunar surface activity for the fourth manned lunar

landing mission, and third lunar landing.



TABLE 2.5-1: LOOSE EQUIPMENT LEFT ON LUNAR SURFACE

i. Jettisoned During EVA i: (In a Jettison Bag)
B/SLSS Bag

Surface Sequence Camera Bag
2-OPS 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 MET

TV Camera Bracket

ALSEP RTG Dome Removal Tool and Fuel Transfer Tool

PSE Girdle

ALSEP Subpallet
LR 3 Dust Cover

Penetrometer (Geophone Cable Anchor)
35 Bag Dispenser Hold Down

Thumper (ASE Subsystem)
SRC Packing & Skirt

3. Operational Equipment Deployed and Left On
EVA 1

Flag
TV Camera (color and B&W)

S-Band Erectable Antenna

ALSEP: PSE, SIDE/CCIG,CPLEE,ASE
LR j

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
I-LM ECS LiOH Cartridge and Bracket

Food Waste Bags

Urine Bags



TABLE 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)
LPM Pallet

SWC Pole

6-Core Tube Bits

16mm Data Camera, with Battery, Handle

Close-up Stereo Camera

70mm Data Camera, with Bracket, llandle, Trigger
Lunar Hand Tools

Lunar Equipment Conveyor (LEC)

6. Jettisoned After EVA 2

In Disposal Container:

2 pr. Lunar Boots
2 RCU's

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 Description

The nominal plan 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 time.

This is divided into two periods of four and one-fourth hours each, se-

parated by a housekeeping, sleep, and nourishment period of about fourteen

hours. The nominal landing configuration for the LM is with the ladder on

the +Z landing gear down sun, or facing generally west.

Figure 3.1-1 is the nominal EVA 1 summary timeline. It assumes

that the Goldstone or Parks (Australia) 210-ft dish antennas are not

available for air-ground communications throughout all of EVA i. This

situation requires that the erectable S-Band antenna be deployed and

activated as early as feasible in EVA 1 so as to provide optimum tele-

vision, voice, and data transmission.

Figure 3.2-6 is the nominal EVA 2 summary timeline. EVA 1 is

briefly described in paragraph 3.1.1, EVA 2 in paragraph 3.1.2.

3.1.1 EVA 1

The first lunar excursion on Apollo 14 begins with the crew's de-

pressurizing the LM ascent stage cabin. The commander (CDR) egresses

first. He faces the rear of the cabin, drops to his knees, backs out

the forward hatch (opened and held out of the way by the LM Pilot (LMP)),

and assumes a nearly prone position outside the cabin on the LM plat-

form. The CDR then receives from the LMP a bag of expendable items and

tosses it toward the -Y strut. 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, which permits this stowage unit to ratchet

to an angle of 120 ƒ to the vertical side of LM descent stage quad IV.

The CDR then descends the ladder to the lunar surface and spends a few

minutes becoming accustomed to the lunar environment and its dynamics,

noting the characteristics of the soil, appearance of the LM, and com-

menting on his initial impressions of the landing site, especially that

part not visible from the vantage point of the ascent stage interior.

The TV camera in the MESA covers some of this sequence.

Next, the LMP egresses the ascent stage. He carefully closes the

cabin hatch on the LEC and descends to the surface, with aid from the

CDR. The LMP then goes through a similar acclimatization procedure to

that performed by the CDR.

The CDR proceeds to the MESA and raises it sufficiently to off-

load the Modular Equipment Transporter (MET), the rickshaw-like cart

which will be used for the first time on Apollo 14. The CDR removes some

thermal protective material, and pulls two lanyards to release the MET

from underneath the MESA. (See fig. 3.1-2.) He stows the MET, which

is still folded into a compact package, on one of the sunlit footpads
of the LM.

The CDR next lowers the MESA to its working height, and removes

the MESA thermal blanket. The LMP unfolds and locks into place the MESA

SRC CSample Return Container) table. (See fig. 3.1-3.) He hangs the

9
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FIGURE 3.1-2- MET PROCEDURES ILLUSTRATIONS
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Equipment Transfer Bag (ETB) from the SRC table (the ETB is stowed under

the SRC table at launch). This bag has two extra weigh bags and a 100-ft

safety tether stowed in it. These items are interim stowed on the MESA

for later use. Their place is taken by two Lithium Hydroxide (LiOH)

canisters, which are PLSS expendables for use of EVA 2.

The CDR has been unstowing and erecting the TV tripod from its

stowage place on the MESA during this period. He then removes the color

TV camera from its box-like bracket on the top surface of the MESA, over

the stowed sample return containers, (See fig. 3.1-3.) The LMP assists

him by deploying the i00 ft TV cable from the MESA while the CDR walks

out to a point 60 ft from the LM off the +Y strut (See fig, 3.1-4), with

the TV camera, reset for off-MESA use, mounted on the tripod.

The LMP next task is to collect the contingency sample. The collector

is a simple bag on a long collapsible handle which he stowed in his utility

pocket before egress, By scooping the surface material with the collector

a sample is collected, and the bag detached and stowed on the ladder and

later in the ETB. This sample is insurance that, should a contingency arise

forcing crew ingress and launch, at least some sample return will result from

the landing.

Meanwhile the CDR has unstowed and begun the deployment of the

S-Band erectable antenna.* The antenna is positioned as shown in figure

3.1-4. The CDR calls upon the LMP to steady the antenna when he reaches

the first alignment procedure. The antenna is connected to the LM elec-

tronics via a 30-ft cable stowed in the MESA.

During this period the LMP deploys the Solar Wind Composition ex-

periment, which consists of a foil shade mounted on a telescoping alu-

minum pole. The pole is stuck in the ground some 60 ft or more from the

LM and in full sun light (off the -Y strut). He also removes the Laser

Ranging Retro-reflector (LR3) from its stowage place on the LM and places

it near the +Z footpad in readiness for the ALSEP traverse.

As soon as the S-Band antenna is erected and aligned, the LMP re-

enters the ascent stage,* moves the antenna switch on the communication

panel to "lunar stay" and monitors the Signal Strength display. If neces-

sary, the CDR may be requested to experiment a little with the antenna

alignment to improve aiming. The LMP also disables the steerable antenna

on the LM ascent stage by selecting "off" on the track mode switch.

The CDR closes the ETB flap, moves to the ladder area and retrieves

the LEC. The LEC has two spaced hooks on it which he attaches to the ETB,

Carrying the ETB, the CDR moves to a position about 20 ft from the LM

proper and pays out LEC webbing as the LMP inside the ascent stage tugs

the ETB up into the cabin. The LEC belt passes over a small pulley hooked

to an overhead handhold in the ascent stage interior.

*This procedure may not be required if 210-ft dish available, on both EVA.

12
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The LMP offloads the LiOH Canisters and contingency sample, and

loads the ETB with the 16mm surface data acquisition (DAC) camera, both

the 70mm electric data camreas; two extra 16mm 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 LEC while the CDR hauls the ETB back down
to the lunar surface. He re-hangs the ETB 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 MESA. 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, DPS 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 MET deployment. This sequence

is shown in figure 3.1-5. The MET is loaded with camera supplies after
it is unfoleded. It is then pulled around to the Scientific Equipment

(SEQ) 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 SEQ bay,

while the LMP pulls the MET.
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FIGURE 3.1-5 MET DEPLOYMENT
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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 (ALSEP) 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
i.

The CDR then tilts the package to be ready for fuel capsule emplace-

ment in the Radioisotope Thermoelectric Generator (RTG).

The LMP pulls a lanyard to tilt the RTG fuel capsule cask mounted on

the side of the SEQ 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 RTG. 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 SEQ 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 MET and the CDR places

the B & W TV camera on the +Y footpad. At the MESA, the crew completes the

load up of tools and equipment onto the MET preparatory to their traverse,

including the closeup stereo camera.

The crew then moves out to the ALSEP deployment site, the LMP carrying

the ALSEP 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 RTG to the central station. He releases a dummy load

across the plug, after accomplishing system interconnect, by
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pressing a button. Then the subpallet that contains the Passive Seismic

Experiment Stool and the Suprathermal Ion Detector Experiment (SIDE) and

Cold Cathode Ion Gauge Experiment (CCIG) is removed and placed to one

side, The RTG package is positioned flat on the lunar surface but the

central station package remains handle-up with the carry bar still at-
tached.

The RTG cable reel, as are all of the other components of the ALSEP

system, is released by manipulating a Universal Hand Tool (UHT). This is

a special long-handled allen wrench which doubles as a handling tool by

engaging special sockets on the ALSEP components with a trigger-release

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 ƒ counter-

clockwise UHT motion combined with simultaneous depression of the tool which

pushes down a release plunger inside the boyd bolt.

Physical appearance and functions of the following ALSEP experi-
ments are given in figure 3.4-1.

The CDR, using a UHT, releases the Suprathermal Ion Detector Ex-

periment (SIDE) from the subpallet, deploys its legs, and temporarily
places the experiment on the surface while he connects its cable to the

central station. The carry bar is detached from package 1 and stowed

on the subpallet. The LMP then tilts package 1 to flat on the surface,

levels, and aligns it. The CDR next removes the 3-1egged Passive Seismic
Experiment (PSE) stool, takes it i0 ft away from the Central station

package, packs the surface material down and gouges a small thermal re-

lief hole over which he places the stool. He then releases the PSE from

the central station, places this unit on the stool, but does not deploy
the thermal shield at this time.

The LMP offloads the Thumper/Geophone package, first verifying
that switch No. 5 on the central station is full clockwise (this is

the Active Seismic Experiment (ASE) safe/enable switch) or in "safe"
position.

The thumper/geophone faintly resembles a mine detector. It has

two reels, one at the top which stows the connector cable to the central

station, one at the bottom which contains a set of three geophones with

sufficient cable to deploy these along a straight line at distances of

i0, 160, and 310 ft from the central station. The geophones are anchored

in the surface by short spikes as they are unreeled from the thumper/geophone
assembly. The thumper/geophone is interim placed on the MET.

The LMP next deploys the Mortar Package part of the Active Seismic

Experiment. This is a bag containing four rocket grenades which will be

remotely fired by earth command long after the crew leaves the moon. The

Mortar package is on a tripod-type base, much like a military mortar. It
is pointed northwest of the ALSEP site.
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The LMP removes the Charged Particle Lunar Environment Experiment

(CPLEE) from the central station just prior to the CDR releasing all of

the boyd bolts that restrain the central station sun shield, The CPLEE is

deployed i0 ft from the Central Station. This unit is placed 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 station sunshield into its fully deployed

configuration, and then places the carry bar into a special shoe on the side

of the central station to serve as a mast for the ALSEP antenna. He gets the

antenna aiming mechanism or "gimbal" from the subpallet, takes off its cover

and places it on the mast. The antenna and cable are stowed on the top of

the sunshield of the central station. The helical antenna is placed on the

gimbal, aligned, leveled, and set in azimuth/elevation as predetermined by

the landing site. Then the CDR releases the ALSEP hold-off circuit by turning

astronaut Switch No. 1 CW and switch No. 5 (Safe/Enable) to the enable position

CCW which places the ASE in standby.

The LMP has meanwhile deployed the SIDE. This atmosphere sensor

goes 55 feet NE of the central station. It consists of two distinct

units, the SIDE proper, which is placed on a special ground screen, and

a Cold Cathode Ion Gauge (CCIG) which is connected to the SIDE with a

short cable. These two units 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 shield. 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 reported to Houston (MCC).

While 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 assembles the cable anchor to

the extension handle. He drives this unit (essentially a stake) into

the ground through a special retaining loop fastened to the geophone -

central station cable. This anchoring prevents the LMP inadvertently

dragging the central station with him while deploying the geophones.

While the LMP walks along unreeling the geophones (and the return wire

to the central station), the CDR commences to deploy the LR3 i00 ft

West of ALSEP and align it to present values for optimum back reflec-

tion to earth. He photographs the ALSEP experiments and the LR3, then

proceeds NE 300 or more ft to collect the Comprehensive Sample. This

sample consists of demarking a small area up to perhaps i0 ft square,

photographing it, and then collecting as many rocks as possible 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 Ib

(4 Kg) of soil from the same area.

Meanwhile, the LMP has been placing the geophones into the surface

with a short spike attached to each, at intervals determined by the place-

ment of the geophones on their cable. Before the LMP is ready to start

the thumping activity, MCC via 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 is "go" after the third and

final geophone is deployed. Confirmation secured, the LMP walks back to

the central station, pausing every 15 ft (starting at the geophone 310 ft

from the central station) to detonate an Apollo Standard Initiator (ASI)

change within the thumper. The ASI drives a flat plate down against the

surface to provide an energy pulse for the geophones to pick up. The

thumper is actuated by turning, holding, then pressing an arm-fire switch

on the side of the assembly. Refer to reference 5 for details and safety

provisions of the thumper firing circuit. The LMP fires a total of 21 ASI.

The final ALSEP procedure is readying the mortar package of the ASE.

To do this, the ASE safety switch (no. 5) is turned to "Safe," the safety

rods which hold the grenades fast are pulled, and the two safety switches

are actuated to permit the arm/fire circuits to function. (This procedure

is delayed until after the geology travers_

Having completed ALSEP operations the crew follows a circuituous

path bback to the LM. The sites or "stations" at which they pause to col-

lect documented samples depends upon the time left for the EVA after ALSEP

deployment, i.e., on PLSS expendables and crewmen fatigue. Alternative

traverses on EVA 1 as a function of time are given in Section 3.6, EVA 1

traverse.

As time permits, samples will be collected in a prescribed mannner:

the CDR photographs the prospective sample cross-sun (the gnomon near the

sample) with his 70-mm camera at a distance of i0 ft. He takes two photos,

separated by a foot or more (leaning or side-stepping to provide the se-

paration) to provide a stereo pair for later photogrammetric analysis.

The LMP, either before or after sample collection, takes a photo at a

distance of 15 ft or so, as cross sun as possible, with the gnomon in

the field of view and a prominent landmark and/or the horizon included

The camera is focussed at 74 ft to provide sample localization information.

The LMP also takes a down-sun photo at i0 ft of the prospective sample to

furnish photometric information. The sample is collected, using tongs,

the small scoop, or by hand, by either crewman. The sample is then bagged

if bagging is appropriate, the bag number is reported to MCC, and the sample

is deposited in a weigh bag on the MET. The sample sequence is concluded by

the CDR taking a final after-sample picture of the sample location at 7 ft,

cross-sun. The gnomon stays put during the entire sequence to serve as an

invariant reference. The closeup stereo camera is freely used as needed

during the sample sequence to document in situ sample characteristics, e.g.,

fillets, track patterns, fine structure, or line/contrast differences un-

likely to survive sampling procedures.

20



When the crew reaches the LM, the TV is repositioned to view the

MESA and ladder region, and the lens is reset as necessary to provide a

good picture.

All samples are stowed by the CDR in a weigh bag preparatory to

stowing in the SRC, He seals the organic control sample in the SRC.

The samples, plus some additional samples taken from around the LM are

packed in the SRC. A protective cover in the interior is removed, the

SRC is sealed, and readied for transfer into the ascent stage.

The LMP removes the empty TV bracket from the MESA, offloads the

second SRC and places it on the MET in the sun, with the S-Band Antenna

Stowage Cover over it 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 off by the CDR, who in turn is dusted by

the LMP. This completed, the LMP ascends to the upper part of the lad-

der, the CDR hands him the SRC which the LMP places on the platform. He

opens the hatch, moves through it, and readies the LEC. The CDR attaches

the ETB to the LEC, and the LMP tugs it into the cabin.

The CDR then ascends the ladder, hands the SRC into the LMP inside

the ascent stage, and receives the "pulley" end of the LEC, which he
loops around the platform rail. The CDR then ingresses the cabin. The

LMP begins repressurization as the CDR closes the hatch to end the first
EVA.
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3,1.2 EVA 2

The second EVA begins with cabin depressurization, and the LMP

opening the hatch in a similar fashion as EVA i. Once again, the CDR

egresses first. As he reaches the platform in front of the hatch, the

LMP hands him a jettison bag filled with expendables and surplus equip-

ment. The CDR flings the bag toward the -Y strut, well out of the way

of ensuing operations. He then unwraps the LEC from the platform rail

and hands it to the LMP who hooks the LEC pulley to the overhead hand-

hold, ready for transfer operations. 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 plus spare magazines for the 70-mm and

16-mm cameras. In addition, the ETB contains the Buddy/SLSS, and tra-

verse map that the crew will use to guide their second EVA. If the LM

landing has been nominal, a pre-flight-prepared map is available to support

the lunar field geology traverse. If the landing has not been close

to the nominal or planned landing spot, the crew has prepared this map

from their map package between the two EVA.

The ETB is rapidly transferred down to the surface, and hung by

the CDR from the SRC table, as it was on EVA i. The LMP then egresses

the ascent stage, pulls the hatch door to, and descends to the surface.

Preparation for the long-range traverse begins. The two crewmen

load the MET with all the equipment they will require, cameras, hand

tools, the trenching shovel, collection bags, core tubes, and special

sample containers. The latter items are taken from the second SRC which

was left between EVA under a thermal blanket (the discarded LM stowage

erectable/antenna blanket) on the MET. The SRC is transferred to the

SRC table on the MESA and opened.

The loaded MET is then rolled around to the Scientific Equipment

(SEQ) Bay of the 124, to receive the Lunar Portable Magnetometer (LPM).

This experiment is towed on its own special pallet on the SEQ Bay. It

consists of three subunits, the tripod, the sensor head, and the elec-

tronics/display. The latter two are connected by a 50-ft cable on a

reel. These items go into special stowage places on the MET (See fig.

3.5-1.) and the stowage pallet is discarded. The LPM electronics is

turned on to allow warm up and stabilization.

The LMP is the LPM specialist on Apollo 14. He moves to the first

geological site, east of the LM. (See Traverse Map, fig. 3.6-2.)* The

LMP reaches the first site, parks the MET. The sensor is unstowed from

the MET (the Sensor is already affixed to the tripod) and deployed 35 ft

from the MET. The sensor head is aligned and leveled with orientation

such that no. 1 is read facing down sun. After a short pause (approx.

60 sec) the orthogonal X,Y_ and Z or evident contacts, and of the top most

*This discussion of the second EVA assumes a nominal landing. The modified

traverse, in the event of an off-nominal landing, the amended traverse would

have the same activities at sites, but the order and direction might be
different.
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readings of magnetic field strength are read off 3 times on the three-dial dis-

play unit. The pause is required to permit a stable reading to be achieved.

This procedure is followed by similar readings in two other orientations of

the sensor head, to complete the "point" measurement sequence.

Meanwhile, the CDR has been busy doing the Thermal Degradation Sample Evalu-

ation. Two small Thermal Degradation Sample carriers are unstowed from the

MET. The CDR opens each in turn, and their before-degradation condition is

photographed with the Closeup Camera. The sample carriers are placed on the

SRC table on the MET. Then the CDR dusts the samples on the carrier with

lunar material scooped with the small scoop. The CDR shakes off the dust;

close-up pictures are again made, following which the CDR brushes off the

dust, and retakes photos of the samples. The first carrier is stowed, and

the procedure is followed with the second sample carrier, except no brushing

is accomplished. This experiment is expected to yield material data to aid

in the selection of radiator surfaces on the Lunar Roving Vehicle (LRV) and

other advanced lunar operational equipment.

Mlile he is doing this, the LMP completes his measurements of magnetic field

strength with the LPM, and restows the sensor/tripod assembly on the MET.
The cable connecting the electronics and the sensor is re-reeled.

The first geological site is notable for being on the floor of the Fra Mauro

area, and is assumed to be covered with post-Imbrium volcanic material. A

double core sample is collected by the crewmen at this spot to gather data
on this assumption.

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 multiple

core samples are made. Following this, the crewman attaches the core tube(s)

to the extension handle, inserts it into the ground and holds it in position

while the other crewman drives the tube into the ground with the hammer. The

hammer blows serve to push the sample into the tube, and they also serve as
a "dither" mechanism near the surface. The vibration/shock of the hammer

blows tends to move the material up the tube without caking and consequent

minimization of sample depth. The cre_man not driving the sample takes a

cross-sun photographic stereo pair of the core tube(s) in the ground.

When the tube is at maximum depth in the surface, the L_ steps to a cross-

sun position at about 15 feet, focusses his 70mm data camera for 74 feet, and

takes a picture which comprises the tube in the ground, the gnomon nearby,
and a distant landmark (a crater, hill, the LM itself, a large rock) or the

horizon. This shot, used throughout documented sampling, is the "localization"

photo. Its purpose is to provide the data that permits later analysis to pre-
ciselv determine where the sample was made in the traverse area.
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One of the crewmen withdraws the tube or tubes from the surface after the

localization photo is made. Comment is made on the difficulty of driving
and of removing the tubes. The core tubes are first capped and then de-
tached from the extension handle. If more than one was used, they are un-

screwed and the end is re-installed, and the tubes capped. The tube(s) are
then stowed in the hand tool carrier for ultimate stowage in the SRC for the

return trip from the moon.

During the geology traverse the LMP usually pulls the MET, while the CDR

walks along carrying the small scoop on the extension handle in one hand and

the gnomon in the other. For long traverses, he may place one or both of

these items on the MET. Both men carry tongs secured to their retractable

tethers (yo-yos). The CDR generally has the 70mm Data Camera mounted on a
bracket on his chest-located EMU remote control unit (RCU). The LMP has his

Data Camera on his RCU. The 16mm lunar surface movie camera rides on a short

staff on the hand tool carrier, which, in turn, is secured to the MET. This

camera is actuated at will by either crewman to record actual traverse at 1

frame per second, sampling operations at 6 fps, and some selected crew opera-

tions at 12 or 24 fps.

Various kinds of sampling and experimental operations are performed at each

of the designated sites. As much as possible, these are specified by tra-

verse planners, the lunar field geology and soil mechanics principal investi-

gators and their associates. Each combination of standard tasks are cate-
gorized under a group label, and this label is given by each geological site
or station on the traverse. The crew's cuff check list carries the table of

tasks by group. The symbology is mnemonic in utilizing the initial letter of

each variety of site task in making up the labels. The code is as follows:
S = documented sample; D = site description; P = photo panorama; C = core

sample. A numeral following the code refers to the number of core tubes to
be used.

The preliminary traverse planning map reproduced in Fig. 3.6-2 shows each

geologic station marked with the recommended task group label. This tra-
verse is reflected in the summary timeline and the detail procedures in Sec-

tion 3.2.2. The task groups are supplemented as time and crew observations

permit or suggest by additional samples, incidental photography, and extra

tasks such as trenching and large rock collection. Detail procedures for
each kind of task designated in the foregoing table are appended to the de-

tail procedural timeline of Section 3.2.2.
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SINGLE' SAMPLES

Single samples or samples in close enough proximity to permit a single set of

photographs to document their collection are gathered in the following pre-

scribed manner. Either one of the crewmen, but usually the CDR places the

gnomon down-sun of the prospective sample such that the leg which carries

several anodized white bands on it points at the sample, and the photometric
chart secured to the legs of the gnomon is visible to both cameras. The LMP

parks the MET and goes to an up-sun position ten feet away to take the before-

sample documentation shot. This photo yields both sample information and

photometric information. The CDR assumes a cross-sun position and takes a

stereo pair with the 70mm data camera. The LMP readies a small collection

bag if such is appropriate for the sample, reports its number to Houston, and

holds it for the CDR. The CDR picks up the sample with scoop or tongs and

drops it in the bag. If no bag is used, he either hands the sample to the

L_ or drops it himself into the weigh bag on the MET. The sample location
is then photographed by the CDR cross-sun.

Finally, the LMP steps back to 15 feet, re-
focusses to 74 feet to take the localization picture as already described.

During all of these photos and sampling procedures the gnomon provides the

single reference point, by being untouched during the operation. After the

last picture is made, the gnomon is picked 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 involves sampling,

and distant photography. The close-up procedure required the crewmen to select

an area strewn with a quantity of rocks or boulders of varying sizes. On

Apollo 14 it is anticipated that such an array might be found near the most

prominent feature, Cone crater, in its ejecta blanket. The CDR takes up a

position precisely cross-sun, i.e., phase angle 90 degrees, and takes three

photos with the data camera, the special polarizing filter is installed on

the camera for these pictures. The filter has three positions - Left, Center,
Right, which yield photos with polarization angles 45 and 90 degrees disparate.

The LMP takes a down-sun picture with his 70mm data camera just as he would

do for any documented sample. The CDR having finished his cross-sun picture,

moves to a phase angle of II0 degrees, or down-sun of the clump of rocks

being surveyed to shoot another set of photos just as before. He moves again

to 130 degrees and takes a third set to complete the close-up photo polari-

metric survey. The rocks which have been thus photographed (at least four

or five of them) are then collected in the usual manner, with a final after-
shot taken down-sun by the LMP to pin down the rocks that have been collected.

The after-shot can also be done cross-sun if more convenient to the LMP. If

no other pictures, such as a photographic panorama, are made in the vicinity

to localize the rock clump, the LMP should make a localization photo in the
prescribed manner as well.
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Distant or far photo polarimetric surveys are made by the CDR only. He

attempts to take up a cross-sun position relative to a large rock, a rifle

wall, crater wall (especially the inner wall, as in Cone Crater, where a

distant polarimetric survey is highly desirable) or similar feature forty

or more feet away. He takes photos with differential filter settings, just

as before, then moves thirty degrees or so down-sun for more photos.

The polarimetric survey data will provide insight into surface material/

texture effects on sunlight which may permit surface characteristics to be

determined for areas (e.g. floors of inaccessible craters) too remote for

photography to yield texture information due to resolution limits.

SOIL MECHANICS-DEEP TRENCH

A major part of the Soil Mechanics experiment on Apollo 14 is the digging

and study of a deep (up to 2 feet) trench in the lunar surface. This is ac-

complished far from the LM at a station designated as "outpost." The trench

is dug by manipulating the trenching tool, like a hoe, scraping the soil up

and either toward or away from the crewman doing the digging to form a small

declevity in the shape of a tire rut ten degrees off the sun line-of-sight.

Alternatively, the deep trench is dug by using the trenching tool configured

(it is adjustable) as a shovel. The crew documents the area to be dug just

before commencing operations just as though a single sample were about to be
taken. The trench is then undertaken by the CDR, while the LMP makes a second

LPM measurement. If digging is a difficult task, or time-consuming, the crew-

men may trade jobs during the course of making the trench. When the trench

is finished, it is about four feet long, 18 inches wide, with sloping walls,

and nearly two feet deep at the lowest part. The crew readjusts their cameras

to provide good exposure for the inside of the trench (while accepting an

over-exposure for the areas outside the trench). Only in this way can detail
inside the shadowed areas of the trench be ascertained.

The CDR takes a stereo picture from each side of the trench, hence cross-sun

of the interior, while the LMP stands down-sun of the trench on its edge to
act as a sun reflector. The LMP takes an up-sun shot into the trench, and

the CDR steps to down-sun to photo the trench. He also steps in the fill

material pile, one of the requirements of the soil mechanics experiment, and

the resulting footprint is documented by the LMP. The print in the fresh fill

material yields soil deformation, cohesion, and other structure information.

Following this photographic documentation of the deep trench declevity, the

crew takes some closeup stereo pictures of the bottom of the trench, plus

any other structures of interest within or around the trench. Then samples

are taken, starting from the bottom of the trench. The first sample is
collected into a special container, the Special Environmental Sample Con-

tainer, which is a can-like device with its own seal capability. This sample
is thus contained in a mini-SRC, and will be used for delicate analysis for

detection of organic substances on the moon. Representative samples are

made in the customary manner of the sides, any discontinuities in structure,
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material in the trench. Where required (because the crew is uncertain

that the before-sampling photo documentation of the trench took in the

prospective sample) before-sample pictures are made in the prescribed

way. An after-sample 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 sides of fillets,

craters, or on the face of possible contacts, the procedure is basically

the same as above, but simplified (unless the trench is very deep) to

the set of photos required for single samples. The bootprint is not

required.

SPECIAL SAMPLES

The Special Environmental Sample has already been discussed above.

The Gas Analysis Sample is specified as two or more rocks, dissimilar

if possible, glass spatters would be

desirable. The rocks should be on the surface, and distant from the LM.

A container is provided.

The Magnetic Sample consists of several small rocks on the surface,

one crystalline, one a breccia, placed in a special high-mu metal

container covered with Teflon. All of these samples are carefully docu-

mented as single samples by the crew. The gas and Magnetic Samples are

collected if time permits.

As the crew approaches Cone Crater on their traverse, the slope

and roughness of the terrain is expected to increase to the point that

the MET may well impede progress up to the rim. In that case, the MET

will be temporarily abandoned for pickup on the way down from Cone

Crater. The crew has supplementary collection bags secured to their

LM restraint fittings, and will take the hand tool carrier if they
leave the MET.

During the course of the traverse, observations of the crew may

well lead to revision of the recommendations of the lunar science sup-

port team and thus different tasks at the stations of the traverse, or

even the designation of stations. If expendables are short, the nominal

plan is to drop the task complement at stations and simply describe

them on the return traverse. Grab samples may be taken if time permits

at stations which are by-passed. The traverse distance would not 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 close 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.
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The final sample to be collected is the contamination sample. This

is taken under the Quad III side of the LM as close to the engine bell

as possible. Its purpose is to study the level and kinds of DPS contam-

inates, and form a baseline. The sample consists of fine material scooped

from the surface and placed in a small sample can, the SESC, which is

then sealed. The sample site is documented and the sample is placed in

the ETB for later stowage.

EVA closeout now begins. The 70-mm cameras, magazines, the 16-mm

camera magazines (the camera itself is left on the surface), and the

closeup camera film cassette are all placed in the ETB by the LMP. The

SRC is filled with all the documented samples that it can hold, with a

bias toward the bagged samples. Some of the larger rocks may have to

be placed in a weigh bag and placed in the ETB for separate stowage in

the ascent stage. The Special Environmental and Gas Samples are stowed

in the SRC, as well as the six core tubes. The magnetic sample goes in

the ETB. The CDR does most of this work, while the LMP takes down the

Solar Wind Composition (SWC) metal foil. The foil is rolled up and

stowed in a special bag. The bag also goes in the ETBƒ ETB loading

may be such as to necessitate two transfers of equipment and samples to

the ascent stage. The CDR closes and seals the SRC, readying it for
transfer into the cabin.

The two crewmen then dust themselves off 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 platform. The LMP enters the cabin, and

readies the LEC for ETB transfer. The ETB is hauled up and inside the

ascent stage, whereupon the LMP unpacks it and temporarily stows its

contents. The CDR then ascends the ladder, receives and jettisons the

LEC, passes the SRC into the cabin to the LMP, who stows it on the en-

gine cover. The CDR completes his EVA with ingress into the cabin, the

hatch is closed and repressurization commences.
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3.2 Detailed EVA Timeline Procedures

3.2.1 EVA 1

The detailed timeline procedures for EVA 1 are shown on the following

vertical format pages. The crew cuff checklist pages which correspond

approximately to the timeline are given on the left-hand facing sheets
for both the CDR and L_. A column is also devoted to the Voice Data

Plan, which lists the required information for the crew to relate to

MCC-H, and essential operations communication with the crew.
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CREWEVACUFFCHECKLIST VOICEDATA

EVA 1

I

PLSSTOLMH20TRANSFER CODE
(I) MANDATORYREQUIREMENT

Torso Tiedown - Loosen as reqd FORDATAAT TIME
PLSS Pump - OFF _ OR EVENTDESIGNATED
DisconnectPLSSH20
Connect LM H20
CB(16)ECS: LCG Pump- CLOSE (2) DATAMAY BE DEFERRED

UNTIL LATER IN EVA OR
LM TO PLSSH20TRANSFER DEBRIEFING

CB(16) ECS: LCG Pump - OPEN
Disconnect LM H20
Connect PLSS H20
PLSS Pump - ON
Torso Tiedown - Tighten as
reqd o

l

I

0+00 (I) CDR/LMPEVA WATCHSTART- MARK

a ,

PLSSTO LMH20TRANSFER !

Torso Tiedown - Loosen as reqd _z
PLSSPump- OFF
Disconnect PLSS H20
Connect LM H2O
CB(16) ECS: LCG Pump - CLOSE

LM TO PLSS H20 TRANSFER

CB(16) ECS: LCG Pump - OPEN
Disconnect LM H20
Connect PLSS H20
PLSS Pump - ON
Torso Tiedown - tighten as reqd o

!

!
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FINAL
DECEMBER 1970

APOLLO 14
MISSION H-3

NOMINAL TIMELINE

LUNAR SURFACE EVA 1

LMP ACTIVITIES CDR ACTIVITIES i_

-- PRE-EGRESSOPERATIONS O+O0 PRE-EGRESSOPERATIONS F'_
i , ,

STARTEVAWATCH STARTEVAWATCH(CALL"MARK") _i t
F_

CZ) C/)

0 0

NOTE: DETAILEDPROCEDURESARE _

PRESENTEDIN "LUNARSURFACE _
CHECKLIST", "EQUIPMENTPREP _ =
EVAI" SECTION _

OPENHATCH 0+I0 EGRESS

32
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CREWEVACUFFCHECKLIST VOICEDATA

0+I0

CDR- EVA-I

EGRESS,FAM,MET
_" (2) CDR- JETTISONBAG

0+I0 Jett bag : _[hand out
Deploy LEC = ; [assist
Pull safety-deploy [11/ CB

MESA
Descend
Ascent check egress

& fam

0+18 Discuss mobility
& stability (I) MCC- "GO"FOR2 MANEVA

LM check & rpt

o 0+22 Adjust MESA for MET offload
I

__ RemoveMETblanket door
Release MET-stowon +Y (2) CDR- STABILITY& MOBILITY

-- footpad
DISCUSSION

LMP - EVA l
CDR- LMCHECK

ASSIST, MONITOR LMP STABILITY& MOBILITY
z o

0+I0 Assist [egress _: DISCUSSION
CB(16) COr_M: TV - CLOSE CDR/LMP- EMUCHECK
Jett bags to A1
Pass LEC to A1
70mm Cam to mid-step

Monitor & photo A1
in shadow: DC(f5.6,125,X)

LDAC(f2.8,60,6fpsT
in sun: DC(flI,250,X)

LDAC(f8,250,6Tps)

_ 0+16LM & EMUcheck (2) CDR- METOFFLOAD- EASE

CB& VOXsensecheck OFOPERATION
,_ Confirm 'GO'2 man EVA

_+18 Close hatch _ descend
Ascent check [MET --
Stability& mobility _-

0+28 Deploy SRC table
Unstow ETB-offl_adbags
Load 2 LiON cans in ETB
_ploy Tf cable

IS-Band
0+32 Remove CSRC fro_ pocket

Take _am_le (_t_ om ladderl

33



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES I ,vAl CDR ACTIVITIES
J_

AssistCDR 0+I0 Movethroughhatch

Check CB(16) comm: TV-CLOSE '
Place 70mmCam(RHSSCo-_d step

Pass jett bags to CDR Jettison bags

PassLECto CDR DeployLEC

Descend ladder to deploy MESA

Deploy MESA

Descend to footpad
Perform final LM & EMUcheck
Verify CB config & VOXsens Step to surface

Confirm "GO" for 2-man ENVIRONMENTALFAM.
Check & discuss stability &

LMPEGRESS mobility

Move thru hatch

0+20 Check LM and terrain

Descend to footpad

MET OFFLOAD
Raise MESA

Ascent check RemoveMETthermal blanket door

Step to surface ReleaseMETfrom HESA

ENVIRONMENTALFAM Stow HETon +Y footpad
Check & discuss stabil'_'ty &

mobility
Adjust MESA, if necessary

Unfold MESAthermal blanket

Unstow and erect TV tripod
Erect SRC table

Attach ETBto SRCtable Set TV lens to f-22
Stow weigh bags on MESA Cover lens with cap

0+30f

EIK2
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CREWEVACUFFCHECKLIST VOICEDATA

MCC -
0+30

-- TV CAM- ZOOM30 FOCUS

TV,S-BAND

"_ 0+26Adjust MESA _-t
' OpenMESAblanket

Erect TVtripod
Cover lens-Set f22 [ETB
Mount TV camera [TV cable
Position 2:30/50' (NO UPSUN)

t+310ffload S-Band ant [CSC
& carry to 3/20'

Orient wrt Earth [SWC
Deploy mast & legs
Steady leg-deploy dish [LR 3
*CAUT: WATCHPLSS ANT/DISH

_F cable o
Align ant _ assist

I
0

(I) LMP- REPORTSWCDEPLOY

- 0+40

SWC_ LR3_ INGRESS
i

0+37 Unstow SWC(MESA)
Extendshaft
Unroll foil shade
Mount & place in sun 10/60' _: CDR LMP

0+42 Offload LR3 to +Z footpad
O2

Get S-Band RF cable
Assist A1 [S-Band

FLAGS

0+49 Ingress LM
SW: S-Band- LUNARSTAY PRESS

Track Mode - OFF
Checkcomm COOLI

I

i

0+50 (I) CDR/LMP- EMUCHECK
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

l TM

EVA _ _, ,_
LMP ACTIVITIES 'TME' CDR ACTIVITIES c L c1 I A M D

M P R

-- Stow in ETB: 0+30 Unstow and mount TV on tripod
-Li0H Cans (2)

Carry TV to 2:30/50'
Position TV to view MESA &

Deploy TV cable ladder areas

S-BANDANTENNADEPLOYMENT
I

CSCOLLECTION _

Remove CSRCfrom pocket & deploy Remove S-Band Erectable An- Shandle tennafromLM _

Collectsample _I_

Detach sample bag Carry antenna to deploy site =3/20'
Stowsampleonladder

Place antenna on surface
Orient ant - arrow toward _ _

SWCDEPLOYMENT earth
UnstowSWC Removetop cap & foam spacer

Deploy 2 mast sections _o
Extendstaff
Unroll foil shade Extendlegs

Check antenna orientation
0+40 Deploy legs

Place SWC in sun (10/60')
Remove& discard cover

OFFLOADLR3 Lift antenna on to legs
Push legs into surface

RemoveLR3 thermalshield
Removeand discard lift bar

& rib protector
Offload LR3 from LM

Unstow trigger
Deploy reflector
Unstow and attach cable

Stow near +Z footpad Rough align antenna

ASSISTCDRS-BANDALIGN
V

Fine align antenna
Deploy& connectS-bandRF

cable rC

l

2

F

S-BANDSWITCHING 0+50

El K3
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CREWEVACUFFCHECKLIST VOICEDATA

3+37 Unstow SWC(MESA)
ERtend shaft
...._''ƒ_....... 1+00
Notl_t_ place in _un 10/69

>_ ,_,'Ioad_3to+Zfoo_ (l) LMP - RPTLDACSTART
G._tSBarld..... le (12 FPS)
A_sistA' [S_and

0+49 IngressLN
sw: S Band LUNAR STAY

Track Mode - _F_
C_eck COn_

ETB_RAN}, E#RESS i_ 1

TramsET_ u_ . [tr_ns
Sin. ,ans-top data f_le _c
[s to MID-ST[P
Load _ LTB Isitedesc

B&*' l,' C_r,
.2 7_nw,,cam(HCEX)[Ml_ ST_PI
-16,_ca,[CFX}-,LHSSC)
2 Ib_ mass-(purse!

.......:......_ ' (1) LMP - RPT 7OmmMAG/EXP-tne_al de_ ex_-_ourse,

Irans k_ a, _ _ g%raa_ /

c,........._.......- (I) LMP - RPT LDAC STOP
MAGCHANGEFROM TO

[ (1)CDR-LMSTATUS

;_- ........_,,__,,_ ! ATTITUDE,GRNDCLEARANCE

T :,o__:__ ........ (I) FOOTPAD/SURFACEINTERACTION
[photo

!+OJ !6n_ sam011f8,259,12_S)
J J _,e" ...... [ Un'tow _,o_ PENETRATIONSKIDDING..............._ t_ DPSEXHAUSTEFFECTS,CLEARANCE

[/ _aƒ__e__o_0_--...... ï _os_ (EITHER)COATING, DUSTSHIELDING[_....... _i OF LMCOMPONENTS

1..... V _o_:_0,_0,._.... LUNARSOIL CONDITIONS

IO sec each 340 _ S_J_)

s,,_-..d._e___1........I & TERRAINFEATURES
......._............ +I-O MCC- TV CAMZOOM25 FORPANo _eorient T__ t5 _£Sf_ (_l_o%os
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

EVA I

LMP ACTIVITIES IT MEI CDR ACTIVITIES
-- Ascendladder 0+50 Stow CSin ETB

Ingress LM-

SW: S-Band - LUNARSTAY Close ETBtop flap
Track Mode- OFF Attach LECto ETB

Check Comm
Transfer ETBinto LM Transfer ETBinto LM

Remove & stow ETB contents
-LiOH cans to ASC eng cover

LM & Site inspection
Stow in ETB: 2 70mm cam,

16mm cam, 2 mags, map,
Thermal Degradation Samples
B&W TV Camera

Trans ETBto surface Transfer ETBto surface

Movethrough hatch Attach ETBto MESA
Close hatch
Descendto surface Photo LMPEgress

16mm cam or 70mm cam

I+00
FLAGDEPLOYMENT FLAGDEPLOYMENT

Removehammerfrom MESA Pull 2 stowage pip pins &
remove flag from MESA

Place 16mm Cam on SRC table
to view flag site, turn Carry flag to deploy site
camera on (f,250,=) 12fps (1:30/20')

Hand lower shaft to LMP

Extend horiz shaft out & up
Assist CDR Extendvert shaft

Obtain 70mmcamera from SRC Insert upper shaft into lower
Table & photo CDR/flag

Turn 16mmcamera off Receive 70mmCamfrom LMP
Photo LMP/flag

TV PAN& SITE SURVEY LM & SITE INSPECTION/PHOTO
Moveto TV MoveCCWaround LMinspecting

& reporting on LM condition,
landing effects, & terrain

Take TV panorama (2:30/50') features in landing area
Photo: (70mm camera)

Pans at 12/30',8/30',4/30'
DPS/surface erosion
special interest areas

I+I0
O

ElK4
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CREWEVACUFFCHECKLIST VOICEDATA

+I0

MET DEPLOY,ALSEP OFFLOAD

I+15 Unfold MET wheels, [assist:c
legs,hndls

Cover lens & pos TV 6/30' MCC - TV CAM ZOOM 50 (MESA)
to view SEQ Bay [pos MET

I+21Moveto SEQbay [doors LMP- REPORT70mmEXP.#__
Pkg l out,clear= _ [pkg 2
Stow booms __ (2) CDR/LMP - COMMENTON MET DEPLOY
UHT'S off -_

I+25 Mate mast-attach
to pkg l

o Tippkg2 forfuel=
I

I
c)

i

(1) CDR - VERIFY TV CAPPED

(1) CDR/LMP- EMUCHECK
I+20

ME_,_EPLO_,A_"O_r_O_ MCC-- TV CAMZOOM40 (ALSEP OFFLOAD)
1—15Assist A1 w/MCT deploy

Load 7Omm on ME_
POS M_T for ALSEP

offl oad FTV

_o o.__o_ ..... <....._ CDR LMP
Pkq 2 out [pkg 1
Remove HTC(5 Dins)

_: & deploy{4 pins)

= Mount o'IMET 02

FLAGS

_ _ƒ_L'"__ƒ_ƒ PRESS
I+27 Tilt fuel cask [pOS pkg 2

DRT & FTT
Remove do_-read [DRT & FTT

tamp Iabe] -REPORT

R.... 1....... 1 RTG COOL
read temp label-REPORT

Make barbell [SEO doors

+36 MET to MESA (tail in)
Discard TV bracket
2nd 70mm cam on MET
Unstow & open SRC I c_c_eck

St_ on MET: _stowage
-3 weigh bags
-core tube cap assy & 2 SESC
(seal organic samoIe)

-closeup cam, large scoop
Hand hair & gnomon to AI

+30
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MISSION: APOLLO14, H-3 DATE: Dec, 31, 1970
EVA: 1

ACTIVITIES I flVIvIAEI CDR ACTIVITIES
LMP

i i

-- I+I0

Show proposed ALSEP & geology
Sites & special interest areas

Position TV to view MESA
Place 70mm cam on SRC table

METDEPLOY METDEPLOY
Lift METand hold for CDRto Unfold METwheels and handles

unfold wheels and handles

Load 70mmCam (LMP) on MET

Pull METto Quad II, near Carry TV to 6/30' position to
SEQBay viewALSEPoffload

ALSEPOFFLOAD I+20 ALSEPOFFLOAD

Open SEQ Bay doors
Offload ALSEP Pkg #I
Disconnect lanyards & boom

cable
Move Pkg #I clear

Offload ALSEP Pkg #2

Disconnect lanyards & boom cable
Stow booms

Position Pkg #2 for RTG fueling
Remove UHT'S, stow on pkgs

Remove & expand ALHTC, place
on MET

Remove & assemble Carry Bar
Attach Carry Bar to Pkg #I

Assemble & position Cam Staff

RemoveDRT& FTT place on MET Check DRT& FTT removed,
Tip Pkg #2 & position for
fueling

Reposition Pkg #2 if necessary

Tilt fuel cask Take 70mmphotos if time per-
I+30 mits

EIK5
4O



CREWEVACUFFCHECKLIST VOICEDATA

1 +30
L,;_D

_tilt and
I+3Q DRT tn EH_ ï _onen cask

c,,to_d---- _e_v_1_o (I) LMP - REPORTDOMEREMOVAL"_nitor&assistuel_T_ TOOLTEMPLABEL
Clese SEQ Bay doors (striped)

lens p ..... 2:3_/50' to READING O_.Cover

v_e_ _LSEP s_te [MET to _ESA

H36 aeturn to _ESA
B_W TV cam to *Y footpad
Ch,:nqe 16_ man stow or, staff

St_H on MET:

-]6 Da 9 dispenser

-_o_u_s (1) LMP- REPORTRTGFUELING-2 SESC

T/G anchor, ext h_dl, tongs

-_p & tether
-ham_r & gnnmon (from Ed_

(1) LMP - REPORT FTT TEMP LABEL
.__,__s READING 0F

I—3q CHECK MET STO_AGE:

-_r_ ........ ' (I) CDR-- VERIFYTV CAPPED-ext hr,d! & tongs

T/S a nch_ r

...... MCC- TVCAMZOOM150 (ALSEPSITE)
-hammer & scoop
-3 core tubes

-35 ba9 diso
c]oseuo cam

_ _ (I) LMP- REPORT2nd(CDR)70mm2 70_n cam (HCEX}

-4"16weigh..... bags&! mag CEX) _ MAG/EXP
-man

extra T/G flag
-larqe SCOOp

i

I*4_ Carr_ R_ _,_ull MET
Desrril,e tr,r_ain, ME? hndlnq

& stabillt7

R_Dort end of tray
Sur_ev _ select _LSF p gi_e

_ar,_ __ .e.,,,_,__(s,,: I+40

I+51 16_ cam on-(f_,25o,6fps)
_p-,, barbell

Re_ve sumpallet & dep]o_

l ...... /'9 [ ........ (1) LMP
Remnve 5H)E deploy leq

...... t o_u_,,a.e__ INITIAL CLOSEUP CAMFRAME#

(1) CDR/LMP- EMUCHECK

(1) CDR/LMP- COMMENTONMET
_TG FLEL,"ET LC#D BEHAVIOR OF DUST

ï_ ,_I......... _po_o__ THROWNUP, TRACKO_T & FTT

......d....... [D TT DEPTH

te_p !a_ l-_EPO_T
ReF_ve ele_nt fuel RTG

read temp label REP_T
MaKe barbell ISEQ doors

1+36 MET _o MES_ (tail in}
_iscar_ TV bracket

2nd 70m_ cam on MET
insto _ & open SRC I Fcneck

Stow on MET: Istƒwa_e
-3 weigh bags
-core tube cap ass)' & 2 SESC

{seal organic sample)
-closeuD cam, laroe scoop

Hand ham_r & gnomon to Al

+50
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES I flVMAEI CDR
ACTIVITIES

I I

-- l+30
Pass DRT to LMP

Remove dome, read temp label
& report PassFTTtoLMP

Engage & check FTT

Withdrawfuelelement Monitorfueling
FuelRTG- REPORT Closeseqbaydoors

DisengageFTT, read Carry TV to 2:30/50'position
templabel& report to view ALSEPdeploysite

Rotate Pkg #2, & position
near pkg l, connect to carry ba'

Pull METto MESA Return to MESA
Place B&WTV Camera (ETB)

Discard TVBracket on +Y footpad
Put 70mmCamon MET Change16mmmag-handto LMP
Take 70mm Cam from ETB, Stow on

MET
Place 16mm Cam on Staff
Unstow & open SRC 1

Stowon MET: I+40 Stow on MET:
Weigh Bags
Core tube CapAssy 35 Bag Dispenser
Seal Organic Sample 3 Core Tubeson MET

Unstow Closeup Stereo Camera Unstow thumper/Geophone
Extend handle & skirt and Anchor - place on MET

place on MET Map& I00 ft Tether

Turn Closeup Camera on

. ALSEPTRAVERSE ALSEPTRAVERSE
Carry ALSEP

Carry LR3, pull MET

Rest as required Rest as required enroute to
ALSEP deploy site

I+50

EI K6
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CREWEVACUFFCHECKLIST VOICEDATA

CDR LMP

O2
I+50

-- FLAGS
P_.S_,S_,_L_,_L_Ep_T ( I ) COR/LMP- EMU

T2_06 [s_o,.t_, CHECK PRESS
a 2.'3g Deploy stool I0' NI_C/S

io;o__io_psE [ti_ COOL
arrow _st-Remove 9i rdle

Turn _6_TI cam-off-change mag
if empty (I) CDR - REPORTTRAVERSECOMPLETE

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

Release 16 perimeter boy_
bolts

Free RF cable-check corners
= Releaseinner boyd bolts

Comnect curtainCOrners i
; Get CIS boyd bolts

J

(I) CDR- REPORT16mmCAMERA
-- START

_' ';':'-' j (6 FPS = 16 MIN)

qs ,: ; I J ,_es- [ if:[

_, r:,, ,W ", r r,neut ,_L 'e I

-_ ..... ....... ,!zi I 2 O0

t

ALSEP LAYOUT

_ (I CDR- REPORTSIDECONNECT
CPL_E (I LMP- REPORTCABLEREEL

_o'__" _ ? TEMPLABEL ƒF

-. 300

[-n

a _-_ _z' _ LM (l LMP REPORTAMPS BEFOREPRESSING SWITCH

_>M"_ _QI_ (6-8ampNomina_

_q_o'cgG (l LMP- REPORTAMPSAFTERPRESSINGSWITCHi

ï (0 Nominal)
, --_--.,H. (I CDR- REPORTPSEEMPLACE

2+10 (I LMP- VERIFYSW5 CW(SAFE)__
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MISSION: APOLLO14, 11-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES I TEI_AEI
CDR ACTIVITIES

_ I+50

Report completion of traverse

ALSEPSITE SURVEY ALSEPSITE SURVEY
Survey site Survey site to determine if

suitable for ALSEP deploy

Place barbell, RTGupsun Deposit LR3 on surface

Assist CDR Clear or pack areas as required
for Pkgs 1 & 2

Park MET near location for
Pkg 1

Disengage bar from Pkg 2 16mmcamera-on (f8,250,6fps)
Reposition Pkg 1 and bar

Disengage bar from Pkg #2 ALSEPSYSTEMINTERCONNECT
Remove subpallet & place ap-

Reposition Pkg #I and bar prox. I0 feet NE of C/S
I0 feet WESTof Pkg 2

2+00 Release SIDE Boyd Bolts
Tilt Pkg #2

Lift SIDE from subpallet
Remove SIDE cable reel Boyd

Release RTGcable Boyd Bolts Bolt & cable reel

CAUT: READTEMPLABEL - DONOT Deploy legs and place SIDE
T_I]-C-HWITH GLOVEIF ALL DOTS on surface near subpallet
AREBLACK-REPORT Fold dust cover back

Removecarry bar/ant mast from
Deploy cable, discard reel Pkg #I & stow on subpallet
Verify short SW not depressed
REPORT AMPS & connect cable
Depress shorting switch
Check shorting SWAMPS zero
Tilt & align Pkg #I (C/S)
Removedust cover RemovePSEstool from subpallet
Pull side connect release pin move to PSE site
Remove SIDE connector from

cable cradle on subpallet Pack surface for PSE stool IO'NW
& gouge hole in center

Connect side connector to C/S Place stool on surface
PSE OFFLOAD

THUMPER/GEOPHONEOFFLOAD Release PSEBoyd Bolts
Verify switch #5 in CWposition Use UHT to remove PSE from C/S
Release thumper/geophone (T/G) 2+10

Boyd Bolt
44
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CREWEVACUFFCHECKLIST VOICEDATA

2+I_0
PSE,SUNSH]ELD,ALSEPANT

2_06 [Short SW

ß _*o_,_oystoo__o',,:is (I) CDR - REPORTMCC-CALL STOP
_nter__e_o__s_ [TI_ 16mmCAMERA
arrow W_st-Remove girdle

Turn16......ff-changemag CHANGE MAGif empty

_+14c,ec_cls,evel_ [_J_-CP_ FROM___^IU
.... _<a_le, 16MMCAMERA

Release 16 perimeterboyd

_oI_ STARTFree RF cable-check corners

Release i_ner boyd bolts i

coƒoe_t..... _........ (6 fps - 16 min)

i
iSWIT_H,pSC

2+24 Mount ant F_Sl on Cl_ [Cn[rF
Asse_61e 4h-Dal & ant
Align l level _nt
Enter ELEV-6.41,JZ-15.70

2*3_ Tur_{LH)_w_I-CI_, sw #5-CCW

7+35 Comnlete PSE skirt deploy,
level I report gel [llO

2+4_ ConfirmALSEP data _x MCC-H

_ c

(I) LMP - REPORTM/P DEPLOYMENT
2+20

................,,,,_,, I_ (1) CDR- REPORTClS
I

ERECTED
[ {I'_,_l _'t I_ '_,]Ir_,_, ' LMP -- REPORTCPLEE DEPLOYMENT

_r r',: i [ ,,,, ' |

,, .............. _. (1) CDR - REPORTMCC-CALL STOP
,,= '.................... " 16mmCAMERA
'> '": ;.....:"__ CHANGEMAG

FROM TO
16MM_A
START
(6 fps - 16 min)

(I) LMP - REPORTCCIG EMPLACED
0
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES I TEIVMAEI
CDR ACTIVITIES

i i

2+10 Carry PSE to leveling stool

RemoveT/G Assembly from C/S
Remove PSE girdle pin

RemoveT/G from restraining
Arm/Plate Assembly Emplace PSE on stool(arrow west)

Remove & discard PSE girdle
Unfold T/G assembly, place on MET

16mm camera off & change mag

SUNSHIELD DEPLOYMENT
MORTARPACKAGEDEPLOYMENT Check sunshield (C/S) free of

RemoveMortar Package (M/P) cables and other equipment
B from C/S Start front center & release

Carry M/P to deploy site IO'W sunshield Boyd Bolts CW-
of C/S

Remove carry socket pip pin Unstow antenna cable

Deploy two M/P legs Release back Boyd Bolts

Partially deploy M/P antenna

Orient M/P toward NW
Release remaining

perimeter Boyd Bolts
Complete M/P antenna deployment

2+20
CPLEE DEPLOYMENT

Release three Boyd Bolts
RemoveCPLEEfrom C/S Restrain sunshield & release

three center Boyd Bolts
Remove& discard carry Control sunshield deployment

socket pull pin use manual assist, if reqd,
to raise sunshield

Remove & discard curtain covers
& connect curtain corners

Recheck C/S level & aligned
Place CPLEEon surface I0' NE ALSEP ANTENNAINSTALLATION

of C/S Release antenna gimbal Boyd
Align & level CPLEE Bolts & lift gimbal from

subpallet
SIDE/CCIG DEPLOYMENT

Release CCIG Boyd Bolt Retrieve antenna mast from
Engage UHT in SIDE carry socket subpallet
Carry SIDE to deployment site

approximately 55' SE of C/S Install mast on C/S
Remove & deploy SIDE Ground Remove gimbal housing cover

Screen
Install gimbal (aiming

RemoveCCIG mechanism)on mast
Place SIDE on ground screen

2+30 Remove & discard gimbal housing
m

EIK8
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CREWEVACUFFCHECKLIST VOICEDATA

2+3(

SWITCh,P_E

A_eo__:_a;_aot CDR-- REPORTANTENNASETTING
Aliq_ & level ant
Enter ELEV-641,AZ-15.7g ELEV AZ

2+_To_oI_I_,I......... _ (I) CDR- NOTIFY MCCFOR
_+_co_o_te_s__,_de,_o_. SW 1 ACTUATETO CW

le.'ol_,o_:d_c_/_ (HOLDOFFRELEASE)
2+40 Confirm ALSEP data by MCC H

(8 MINDELAYBEFORE
_ STARTINGTHUMPER)

REPORTSW5 CCW(ARMED)

LR3IALSEPPHOTOS
_+_,_o_R3_oo'_cls CTIG (I) LMP - REPORTSIDE LEVEL&

_._io_ud ALIGNMENT
Re_ve dust cover
Recheck aliQn & level

2+47 Take _hotos of ALSEP & LR3

NOTE: CEASE _)TION 20 SEE
_FORE & 5 SEC AF_I"RTHUMP

o

(1) LMP - REPORT PENETROMETER
MEASUREMENTS

(1) CDR - REPORT PSE LEVELED &
ALIGNED GIVE ALIGNMENT

2+40 FROMCOMPASS
(1) CDR - REPORT OR MCC CALL:

STOP 16MM CAM
(1) CDR - CONFIRM XMTR TURN-ON

AND DATA RECEIVED BY
GROUND

MCC - REPORT "GO" FOR THUMPER
ACTIVITY

Tj_,THUMPE_ LR3_+3_Tak-oPE,T_as [PSE_' (I) CDR- REPORT SHADOW
A,_=_em,_...... ALIGNMENT& LEVELGet hammmr& extra T/G flag

Re_o___lo_tdepWUoe CONFIRM DUST COVER
Install anchor & flag

Oe_loyge.......[ALSEPsws REMOVED __
Veri#y MEC H ready for T/G

.....it_ " [_ REPORT70MMMAG/EXP#
2+51 Activate Thumper _15'' ï (I) CDR/LMP- EMUCHECKNotify AI each sh_t-_ll

,_W_VEMENTCEASE FOR 20 SEE
BEFORE_ 5 SEeAFTERSHOT

TO FIRE: Select ASI, rotate

I; ......... 4_e_,d...... CDR LMP
l_c to fi_ (21 ti_s)

Astro SW _5 CW [sable ! 02

FLAGSPRESS

COOL

2+"go

47



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

..l,l,,=.=,,=.,..T

LMP ACTIVITIES I TEIVMAEI
CDR ACTIVITIES

-- Removedust cover 2+30
Install antenna on gimbal

Implace & orient CCIG [
Check dust cover corners (free if T Check C/S level & alignment
Pull dust cover release pin reqd)| Align antenna
Align & level SIDE Level antenna

Enter ELEVATION 6.41
Enter AZIMUTH I_
Recheck aligned_veled

Report level & alignment Turn SW#1-CW, SW#5-CCW

PSE DEPLOYMENT

Use UHT to deploy thermal
shroud

GEOPHONEDEPLOYMENT
Assemble T/G anchor, T/G flag and
ext handle. Take penetrometer rdg,
Remove hammer from MET
Recon & select deploy line SE

of C/S

Place T/G cable anchor in loop Level PSE

Retrieve thumper/geophone from Report level & alignment
MET 2+40

Confirm ALSEP data by MCC
_ Walk to SE of C/S along

deployment line
Deploy LR3 lO0' W C/S

Deploy Geophone Cable lO' SE
emplace first Geophone

Deploy Geophone Cable to
160ƒ SE of C/S

Level and align LR3

Remove dust cover

Emplace second Geophone
& MarkerFlag ALSEPPHOTOGRAPHY

Remove 70mm camera from MET

Deploy Geophone Cable to
310' SE of C/S Photo PSE

Photo Mortar Package
Emplace third Geophone
Check GeophoneCableline PhotoCPLEE

_ Confirm "ready" for thumper 2+50
activity with MCC
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CREWEVACUFFCHECKLIST VOICEDATA

PIX

2+5._0
MCC - GIVE GO FOR EACH

THUMPER FIRING WHEN
SEISMIC DATA IS QUIET;
PROCEEDWHEN DATA TAKE
FOR EACH FIRING IS COM-
PLETE - NOMINAL 20 SEC
BEFORE, 5 SEC AFTER.

/
/

/ (I) CDR- REPORT70mmEXP#
/

/ (I) THUMPERACTIVATIONS
, (I) (2) (3)

ï (4)----(5)---- (6)---
t-H03 OL'LL-ZL (7)---- (8) ---- (9) __

(io)----(_i) ----(12) __
(13)----(14)----(15)

L-UOD OZ-LL-_L (16)----(17) ----(18) ----
I _ \ (19)----(20) ----(21) ----

i \ /
/

-o 3+00

----- \
1 '-
\ /

Xld

Pull MET-collect i:kamper _ _ 2+36 Take pEN_ Meas qc
COmb_he,l%iVe Saml)le _ I ssemble T/S anchor
(COnRDW/ED T:1STOP FC_ Get ha_ & extra T/] flaa
THLIMPSEnl Retort_ select deploy lime

Installanchor & flaq3.2,3Beqin ceoIo_;ytr_v - Cullect geoloy geop_one_ ALSEP sws

dqcu_nted samn_e< _'erifvmOC_ffready fhr T/G 3
Pet to ALSEP for M/P Act activIt_ "LR

......... B_B_.......... _,_ MCC - REPORT EVA EXTENSION
Notlfy A1 each shot-_11

_,_o_m........... ,_o, .......E_:o_ _o__o_E_ FROMMCCWHENGRANTED
view MESA BE:ORE_ 5 SEE _FTERSHOT

7_)_,ca. iT_ 6?_ _ o TO FrRE: Select ASI, rotate
<tow sa_l_., in SRE
Collect_re sa_les in _ _ a_l_, wait 4 s_c de_ss
_igh bao tn _i)l SR£ _ to fire (21 ti_%)

Pack SRC As_ro SW _5 - CW [sample

To
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

IEIVMAEI CDR ACTIVITIES
LMP ACTIVITIES

-- 2+50
THUMPERACTIVITY Photo SIDE/CCIG

Activate Thumper near third
Geophoneandat 15' PhotoRTG& LM
intervals along cable

L back to C/S (total21 times) Photo Geophones& Thumper
AdviseCDR of impending activity
activations

Photo C/S

Pull MET
NOTE:

Remain still, do not walk for
20 seconds before & 5 seconds
after each thumper activation. Photo LR3
Photograph& collectseveral SAMPLESCOLLECTION

sample.
Pull MET to comprehensive

sample area

Collect comprehensive sample

3+0O

Collect 4Kg soil sample

3+I0
ElKl 0
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CREWEVACUFFCHECKLIST. VOICEDATA

3+10
l i

SAMPLES,RETTRAV,CLOSEOUT (I) CDR/LMP EMUCHECK

2+55Getext hndl CDR LMP

Pull MET-collect [thumper
ComprehensiveSample 02

=. (COORD W/ED TO STOP FOR

THUMPSEQ) FLAGS

3+20 Begin geology trav- collect
documentedsamples PRESS

3+35 Ret to ALSEP for M/P Act

3+40RettoLM COOL

3+45 Position - TV 2:30/50' (l LMP - REPORTASTRO SW 5 CW (SAFE)
view MESA

lOmm cam in ETB (l CDR/LMP - FRAME NO. RPT.
7Omm CAMS

StowsamplesinSRC CDR
Collectmoresamplesina LMP
weigh bag to fill SRC (l CDR/LMP - DESCRIBESAMPLES

Pack SRC COLLECTED,RPT.
BAG NOS.

DISCUSS LOCATIONS,
3+20 DISPOSITION,

REASON SAMPLES
TAKEN, UNUSUAL
FEATURES

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

ORIENT FRAME
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

_N2'

LMP ACTIVITIES CDR ACTIVITIES

_ 3+I0

Astro SW#5 - CW

Geology traverse Geology Traverse
to Doublet to Doublet

NOTE: DocumentedSampleCollection
Length of traverse is football size rock

dependent on time of
EVA extension

3+20

3+3O
EI KII
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CREWEVACUFFCHECKLIST VOICEDATA

3+30
s_r_s,_tL_/_L,_,T FRAMENO. REPORT-

_+_r_.... ,,_ _ 70MMCAMS
PU!_ MFT-coIlect j _humPer

Cc_rehe.si ve Sample CDR(COORD W/ED TO STOP FOR

3+_n Beqin qeolon> tr_v - c(_l]ect
........_,_0_Ole_ (l) CDR/LMP-- DESCRIBESAMPLES

3"__: ,0_L__.......... COLLECTED,REPORTBAG
_'0_....... NOS.
3*45 Po$iti.... _ _:_ƒ/_ƒ' DIS_SS-L_C_TTONS......_s_ ,DISPOSITION,

7..... ',, in [Tg _ REASON SAMPLES TAKEN,
Stow saddles in SRS _,Collect m_re _amples _n a
._, ..... _n_s,c o UNUSUALFEATURES

Pack SRC

-- (I) CDR/LMP- REPORTCLOSEUPCAMERA
USAGE: ORIENTATION, FRAME
NOS.

ORIENT FRAME

(l) LMP - REPORTFINAL-M/P ORIENTATION
"3+40

%
: _+_..............[:- ,011_ _ (I LMP -- CONFIRMSW#5 CCW(ARMED)

Reqi_ qeol_H_ ira,
Ret i_1 ALS[{'f_r M/p Act
Ch_ckM/' ali_n & _eve!
qn_-& & m_ll _afet¢ rods
Set 2 safe Sw_ Lo ARM
_c,l_cl ai_q_ & level
_strc S_ _5 -ccw

back of _C,P

3-4L_ Retur.1 h) LN

(I CDR/LMP- REPORTWHENIN VICINITY
_v_c_o_o,_,s-o__Is_s OFLM

1—45MET near MESA(tail in) [TV
70ramcam in ETB:E
Them Dea Samplei_ cavity
3 16_ maQs In ETB _tow

Map in ETB 1_samoless_l_...... _ r_ (I CDR/LMP- REPORTFINAL FRAME
,_h_...._ - #SON70MMCAMUnstow SRC _2-place on MET

c_...........0_ CDRRemove "_Dngs

ETB.....gel.... LMP
-270ramcam

-ma_

_ -lens/scribe/brushassy

SRC stowa e list:

-docur_en_.ed s anlole_

3-_
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES CDR ACTIVITIES

-- RETURNTRAVERSE 3+30 RETURNTRAVERSE

Retrieve 70mmcam from CDR Start traverse back to LM
Pull METon traverse back Select sample areas &

to LM, select sample areas collect samples.
& samples. Photo samples
with 70mm camera

MORTARPACK ACTIVATION

Unlock safety rods
Use UHT to hold Mortar Pack,

pull safety rods
Check M/P alignment
Turn on two M/P SAFE/ARMSWS

Recheck M/P orientation
Turn on Astro SW#5 (CCW)
RemoveT/G cable anchor
Place UHT on MET

3+40

EVACLOSEOUT EVACLOSEOUT
Pull METnear MESA Position TV to view MESA

and ladder areas
Stow 70mm camera in ETB
Stow thermal degradation Stow 70mmCamera in ETB

samples in LGEC cavity
Stow documented samples

Stow 16mmmagsin ETB in SRC#I including
4 Kg bag of material

Stow 16mm camera on MET

Remove 2 weigh bags from
MESA & place on MET

3+50
EIKI2
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CREWEVACUFFCHECKLIST VOICEDATA

3+50

SRC& ETB STOWAGE

SRC stowage:-o_ganiccont sa_le
-comprehensive sanlp]e
-docu_r_nted samples
-addt] sables as r_d

ETB stowagelist
-2 70_ cam

-r_lp
-Iens/scribe/br_sh

o

CDR LMP

EvACLOsE____ 02
_+C(}Clean & check E/4U's(TONGSOFF)

Hand SR£ to LMP [on ladder _
Park MET in sun @ 45ƒ(II/20')

ling.... I I FLAGS

N lransETSop. _ It.... PRESS
-- Ascend to LM porch

+,,.0_... o COOL
*13 Repress

(2) LMP - REPORTCLOSEUPCAMOFF

4+00 (1) CDR/LMP - EMU CHECK

EVA CLOSSEO_IT,STO_LISTS

_+4SMET _ear 14ESA/_a:iT_IIIOIncalnin ET_ [TV
s The_ _ Sample In cavity

3-16_ _gs in ETB Fsstow
_lapin ETB Lsan_les
StO_ )_ww cam on MET
2 weigh bags on MET
Unstow SRC #2-placeon MET
CIoseup camera - OFF
Remove tongs

ETB stowage list:
-2 70ramcam

-3 16rammags
-map
-lens/scribell)r_sh

SRCstowage list:
-documented samples

EVA TE_'ItETB TPJ_NSI*(}3Clean & check EMU's

Ascend to mid-ladder
Place SRCon porch [hand-up s:
Ingress

Trans ETB up-stow_[tran$
RH eng cover

Check LM systems

[ascent

Pass LEC to AI , _ [stow
Rec SRC from A1-stow

_.ang........ dup (I) CDR-- CONFIRMCOVERONSRCAND
*11Assisi:A1 ling .... _ MET AT 45ƒ

4+13ReDress _,

4+i'0 (l) MCC- REQUESTCDRTO CAP TV IF REQUIRED
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES _ CDR ACTIVITIES A_!_,_T,O_
-- 3+50

Collect additional samples
to fill SRC #I (put in
bag separated from docu-
mented samples)

Close bag & place in SRC

Unstow & place SRC #2 on MET

Turn closeup camera Pack, remove skirt, and
OFF sealSRC#I

Removetongs, place on 4+00 Clean and check EMU's
tool carrier & removetongs, place in

pouch

EVA TERMINATION
Clean & check EMU's

Ascend to middle ladder
rung

Place SRCon platform HandSRC#I to LMP

Ingress ParkMETin sunat 45
degree angle to sunline

Cover SRC & cameras
with S-Band antenna
thermal cover

Trans ETB into Lr4, stow Trans ETB into LM
on LM ascent engine cover

- 4+10

EIKI3
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CREWEVACUFFCHECKLIST VOICEDATA

ï |m

EVA CLOSEOUT& TERM A+IO_

I
4+00 Clean & check EMU's(TONGSOFF)

Hand SRC to LMP [on ladder
Park METin sun @45ƒ(11/20 ' )

[ingress
Cover SRC 2 with S-Band (1) CDR- REPORTHATCHCLOSURE&

cover REPRESSINITIATED

: Trans ETBup : - [trans

Ascend to LM porch
Stow LEC: , [LEC to A1
HandSRCto Ed=

o

4+11Ingress '
!

4+13Repress _o

EVA TERM,ETB TRANS

4+00 Clean & check EMU's
Ascend to mid-ladder
Place SRC on porch [hand-up
Ingress

Trans ETB up-stow-,---_[trans
RH eng cover

Check LM systems

[ascent

Pass LEC to AI= _ [stow
Rec SRC from Al-stow

LH eng cover, end up

4+11 Assist A1 [ingress

4+13 Repress
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 1

LMP ACTIVITIES IE,VAI CDR ACTIVITIES

- Pass LECto CDR 4+10 Stow LECon platform
Pass SRCinto A/S

Receive & stow SRC on left side
ascent engine cover, end up Ingress *

Assist CDR Closehatch

Repressurize cabin

END EVA 1
*From this point on, procedures

governed by "LUNAR SURFACE
CHECKLIST"

- .+20

m

4+30
EIKI4
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3.2.2 EVA 2

The detailed timeline procedures for EVA 2 are shown on the following

vertical format sheets, with the corresponding crew cuff checklist

pages facing. The Voice Data Plan is also included on the facing page.

Detail sampling and related procedures during the traverse are in

Section 3.2.3, with those pages of the cuff checklist which serve

as a guide for the crew while doing these procedures.
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CREWEVACUFFCHECKLIST VOICEDATA

EVA 2
DISTANCE ESTIMATION

If LM top to pad:

Wideas Earth - 620 ft. CODE

Eclipsed by thuni3 - 350 ft. (I) MANDATORYREQUIREMENTFORDATA
(arm's length) AT TIME OR EVENT DESIGNATED

If LM cluster to cluster:

Wide as Earth - 350 ft.

Eclipsed by thun_ - 200 ft. (2) DATAMAYBE DEFERREDUNTIL
(arm's length) LATERIN EVAORDEBRIEFING

If Ascent Stage - top to interface:

o WideasEarth- 280ft. m NOTE

.L' Eclipsedby thumb - 160 ft. sun ANGLE _ 23ƒ AT START OF EVA 2
, (arm'slength)O

(I) CDR/LMP- EVAWATCHSTART- MARK

6O



FINAL
DECEMBER 1970

APOLLO 14
MISSION H-3

NOMINAL TIMELINE

LUNAR SURFACE EVA 2

LMP ACTIVITIES _ CDR ACTIVITIES

STARTEVA WATCH STARTEVAWATCH(CALL "_RK") __ m
'_

NOTE: DETAILEDPROCEDURESARE o
PRESENTEDIN "LUNARSURFACE _
CHECKLIST," "EQUIPMENT PREP
EVA 2" SECTION

OPENHATCH 0+I0 EGRESS
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CREWEVACUFFCHECKLIST VOICEDATA

0+I 0

COR - EVA 2

li EO"ESS,EA",METLOAO0—10JTtt bag_ = [hand out
Pass LEC to Ed _ ï [hook up
Descend

0+16Re-fam [loadETB
TransETB dn. _ [trans

0+21 _ET near MESA (head in)
SRC to MESA-secure & open
Stow on MET:

-2 weigh bags w/hooks HTC
-MSSC (ACC POuch

o -35 Bag Dispenser (HTC)
-3 coretubes& capassy
Leave SESC in SRC
Seal Organic$am4)le
Stow SI4Cbag O_ MESA

ME_ STOWAGECHECK

_i BSLSS [METIoa__ (1)MCC - REQUESTCDR TO UNCAP
o+_....hodl___oogs _ TV IF REQUIRED2 corecap assys *{1)

-tether& gnofnon
-hammer
-smal% scoop
-6cm_ tubes *(3)
-I 35 bag dispenser -(I)
-trench to,el

-IGFm_cam & _r_a_sICEX) *13)
2 SESC,MSSC *(I]
2 lOmm cam & I mag(HBW}* 3}

-closeup cam (turn on)
-6 weigh bags(2 in HTC) *(2)
-MESAbrush 7

-Polar Filter {ace pouch)
-map

LMP- EVA2

_' ETB TRANS

O+TO Assist A1 [egress
Handjettbagto A1 ï ï
Hook up LEC_ _[hand in

i
0+15 Check ETB

2 70_ cam [HBW)
-70_ mag (HBW)
-316 .... (CEXl i ,

! J-r.ao
-SSLSS
-Polar Filter

ƒ I--_ 0.!8 Trans ETBdn t [trans
VerifyCB confi_& V0X sens

- CMETToad

:1
, _ETLp_Lp_4

o+21 Wove thruhatch & close

_ Descend & re-fam [open SRC
0+26 Stow on MET:
I _2 70_ cam (HBW)

-70mmmaa (NBW}
-3 16_ mags (CEX)-I on cam

16mm cam on staff
-map (in HTC)
-trench tool
-_ESA _sh
-T_S (acc pouch)
OQlar filter [ace pouch)
E_SLSS

MET to SEQbay o
0+3O Remo_e LPM pa)let to MET

Sensor & tripod to A1 {assist
Stow elec& reel on MET
Read & Reoort temp labels

elecON ..... ge ..... {1 "l
I

0+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
r EVA: 2

T=_

ITEI_AEI CDR ACTIVITIES
LMP ACTIVITIES

&==._

-- Assist CDR 0+I0 Movethrough hatch

Hand jettison bag to CDR Jettison bag (if necessary)

Receive and hook up LEC Pass LECto LMP

Descend to surface
Load ETB: (unless already done)

-70mmcam & 1 mag (HBW) 2
-3 16mmmags (CEX)

-Traverse Map FAM/ETBTRANSFER
-BSLSS
-Polar Filter Recheckstability and mobility

Assist CDR Transfer ETB to surface

Prepare for egress: verify CB
configuration & VOX sensitivity Stow ETB on MESA

0+20

EGRESS METLOAD
Movethrough hatch MoveMETnear MESA

Place & secure SRC 2 on MESA

Open SRC
Close hatch StowSRCequipmenton MET:

-2 weigh bags with hooks
-SESC
-35 bag dispenser
-3 core tubes and cap assy
-Magnetic Sample Container

Recheck mobility and stability Seal Organic Sample
SWCBag on MESA

METLOADASSIST CheckMETstowage list
Stow cameras & maps on MET (on Cuff Ck List)

-70mm Cam & 1 mag 2 Cams
-16mm Cam & 2 mags

Stow BSLSS under HTC
Stow map in HTC pouch
Stow trenching tool on MET
Stow MESAbrush in HTC
Stow Thermal Degradation Bag in

pouch
Pull METto SEQBay 0+30

E2K2
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CREWEVACUFFCHECKLIST VOICEDATA

0+30
I

TRAVERSE
[_os MET

SEQ
51j Sensor on tripod (=1) _allet

StOW assy on MET [stow elec
B_

D+35 Report start of tray & take _

.....fL,c__o0ftl CHECKTV FOV BEFORESTARTING
OF TRAVERSE

(1) CDR - REPORT

STARTTRAVERSE: :

S_O,A_o_ (I) CDR- REPORTCLOSEUPCAMERA_TDS_te_coop & e×_ hndl

...... _s_.... _ ORIENTATION& FRAMENO.
Unsto_ IDS & unbag

Take cl.....photoI _ COMMENTON TRACKDEPTH,Sprinkle dust on sa_le

.....ƒ_ MECHANICALCHARACTERISTICS,
Closeupphoto both sides

_o_,o__a_l, BOTHMETANDSELF
Close-upphoto both sides
Fold TDS & re-baq
Unstow 2nd TDS

S_r_o.ed........... ORIENT FRAMEShake TDS

Clnseupphoto both _ide_ o
Fold TnS & re-bag

I

Ed-LPM

i !

0+40

- (I) CDR - REPORT REACHING STATION A

(1) CDR - REPORT CLOSEUPCAERA
TDS FRAME SOS. TDS
S/N S/N

[_M, BEGIN TRAY

i 3+3_ Pull MET-begin tray_oo_,_.......f_._,_OO._F_S -- (I) LMP - X, Y, Z READINGS (3 TIMES)
STATIONA - 25min _
I. I)_p_iPM for point raeas

P,ototripod..........gs l 2 3 SW
After60 sec read _ter_ I
(x,Y.z)3x V
Repeatmeas for pos 2 & 3 A
Rewind cable & sto_ LPM
AI-TDS & MET track photos

2. Ed-take pan
A1-Describesite Y

3. Take sables & dbl core

STATIONB - ?min
_n Z
2, Samples

O+5O

64



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

EVA I

LMP ACTIVITIES T MEi CDR ACTIVITIES

- MAGNETOMETEROFFLOAD 0+30 _GNETOMETEROFFLOAD

Offload Lunar Portable Magneto- Move to SEQBay
meter (LPM) pallet from LM

Unstow & hand tripod & sensor Receive LPMtripod & sensor
to CDR from LMP,mountsensor

Stow cable reel on MET on tripod
Report LPMtemp. Stow tripod/sensor on MET
Stow electronics on MET

MET TRACK & FOOTPRINT EVALUATION
Uncagemeters & turn on Place 70mmCamon RCU

electronics Pick up closeup camera

-- Discard pallet

TRAVERSEBEGINS TRAVERSEBEGINS
Goto Station A (1300 Ft) Go to Station A (1300 Ft)

Rate: 4 fps Photo METtracks with both cams

Comment on track depth,
mechanical characteristics

REPORT CLOSEUP CAM ORIENT,FRAMES

Commenton prints, depth,
REST mechanicalcharacteristics

................. 0+40

STATIONA STATIONA
n -

LPMPOIt_TMEASUREME_T TDSEXPERIMENT
Assemble small scoop & Ext. Hndl

Unstow cable reel Take out MESAbrush & TDSbag
Unstow sensor/tripod

Take out Ist TDS, lay flat on
Move sensor to site 35 ft away _IETtable

Take closeup cam shot, 1 side
Erect tripod,check sensor orien- Sprinkledust on sample & shake
tation (#1,facingdownsun) off excess

Take closeup cam shot,both sides
Align & level sensor/tripod

Brush off sample with MESA brush
(get as clean as possible)

Move to MET (electronics) Take closeupcam shot,bothsides
Fold sample and rebag

Photo tripod/sensor(localization Take out 2nd TDS, lay flat on
shot--pickup landmark) MET - Sprinkle& shake

Report X,Y,Z readings(repeat 3 Take Closeup Cam shot,both sides
times) Foldsampleandrebag.Stowin

Return to sensor HTC pouch

Reorient sensor to #2 position 0+50m

E2K3
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CREWEVACUFFCHECKLIST VOICEDATA

_+50
, , -- (I) LMP- REPORTX, Y, Z

READINGS(3 TIMES)
2. AI-MET track & footprint

eval&photos 1 2 3 SWI
: 3. Al-site description: X

Ed-pan
4. Take samples & dbl core Y

Station B - 7 min
I. Pan -- Z __
2. Samples

_ (I) LMP- REPORTX, Y, Z
READINGS (3 TIMES)

X

Y

Z
c (I)LMP- REPORTTUBENUMBERS
, ANDORDER

INSERTIONFORCE
I

C
TOP BOTTOM

i

(I) CDR- COMMENTON SOIL
CHARACTERISTICS WHILE

I+00 DRIVINGTUBES
(I) LMP - COMMENTONTUBE WITHDRAWAL

REPORTCONDITION OF BIT IF HARD
OBJECT ENCOUNTERED

I LPM, BEGINTRAY (I) CDR- (IF TAKE CLOSEUPCAM) REPORT
J- 0+35 Pull MET-begintrav FRAMENO.ANDORIENTz
-_ (opt) 16mmcam,on(f8,5OO,6FPS

STATIONA - 25 min _
I. Deploy LPM for point meas

Photo tripod-tether tongs
After 60 sec read meters
(X,Y,Z) 3X

Repeat meas for pos 2 & 3
Rewind cable & stow LPM
AI-TDS & MET track photos

2. Ed-take pan (1) CDR/LMP - EMU CHECK: REPORT
AI-Describesite FRAMENOS.70F_ICAM

_.ƒ 3. Take samples& dbl core (1) CDR/LMP - GIVE MARK WHEN TRAVERSE
' COMMENCES:ESTIMATEAND
, STATIONB - 7 min REPORTRATEOFTI_AVEL,DESCRIBE
o l. Pan GAIT

2. Samples
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES I ,VAI CDR ACTIVITIES

-- Recheck sensor aligned & leveled 0+50 Photo Panorama
Site Description

Return to MET

Report X,Y,Z readings (repeat 3
times) Collect Sample(s)

Return to sensor Note: CDRomits
Reorient sensor to #3 position down-sun "before"

photo
Recheck aligned and leveled

COR_ SAmP_L_

Returnto MET !

c_e tube_e_,Report X,Y,Z readings (repeat 3 ...... i
times) o -<!_

Stow sensor/tripod on MET _ ......... '
Rewind cable, stow on MET _]_ .... ".........

DOUBLECORE DOUBLECORE
Assembletubes Place gnomon

I+00 Ready hammer
Hold upright on surface

Take Stereo pr XSUN, f:8, 7ft
Drive tubes into surface with

han_ner blows
Photo tubes in ground & horizon

or landmark XSUNf:8, 15 ft, Stow hammer
focus 74 ft

Stow or hold gnomon
Remove tubes, disassemble, cap &

stow tubes in HTC Assist as required
Report tube numbers & order Take closeup cam picture of

hole (options)
Tether tongs - start
16mmcam 1 fps @1/500

Pull MET
GIVE MARK WHENSTARTING

GOTOSTATIONB (700 ft) GOTOSTATIONB (700 ft)

Assumed rate: 4 fps Assumedrate: 4 fps

I+I0
E2K4
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CREWEVACUFFCHECKLIST VOICEDATA

+I0
CDR/LMP- GIVE MARK ON REACHINGSTATION

I ' _o -- (I) CDR/LMP - SITE DESCRIPTION
_o_I_ SAMPLEDESCRIPTION

SINGLE SAMPLE
I ....

, /_'TER ARER (1) CDR - REPORTSAMPLE BAG NOS.

BEFORE / /

r_
i

,
LANOMARK/HORIZON

i

l _0 (1) CDR - REPORT REACHING BEND AREA
(1) CDR/LMP - EMU CHECK, REPORT FRAME

NOS. 70MM CAMERAS

I GENERALTRAVINFO ''

N Report:-timeto each site

-m_vement& direction
-location wrt LM
-photos beside nominal

I -samplebag numbers

-core tube nu_ers
(2) - CDR/LMP- REPORTON TERRAIN

SPECIALPHOTOS ROUGHNESS
MET eval:
-Wheel track & footprint in NOTE: IF IMPOSSIBLETO PULL MET

LM area

-Wheeltrack & footprintif CARRY - EXT HANDLE
sinkage is 2-3 & >4 inches- SMALLSCOOP

_-i 2TONGS
'I -Motion on various surfaces GNOMON

I & dust cloud eval

--_ DAC(f8, 1/250,24 fps) ""_<=.= 2 70MMCAMERAS_I- POLAR FILTER
-Closeup cam photo of wheel '_- WEIGHBAGSWITHCLIPS

, track& footprint (FLATBAGS)
I+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES ITEIVMAE[ CDR ACTIVITIES

-- STATIONB I+I0 STATIONB
Photo panorama GIVEMARKONREACHINGSTATION

Site description
Sample collection

SAMPLE COLLECTION

GOTO BENDAREA(700 FT) GOTO BENDAREA(700 FT)

Assumedrate 4 fps Assumedrate 4 fps

................ I+20 ................
BENDAREA BENDAREA

Photopan Site Description

GOTON SIDE, STAD (800 FT) GOTO N SIDE, STAD (800 FT)

Assumedrate 2 fps Assumedrate 2 fps

................................ _ m

REST REST

- I+30
E2K5
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CREWEVACUFFCHECKLIST VOICEDATA

CONECRATER" 30 min 1+30
I. Panonarrival

2. Collectrocks & soil on rim
Look for contacts-sampleeach _ (2) CDR/LMP REPORT ON TERRAIN
side-samplerocktrails _

3. Iftimedo polarnear-far ROUGHNESS
4. If time do far polar >lO0

ft from Ist then discard
filter, reset cam 1/250

_I_ 5. Go SE around rim
_i_ 6. Take 24fps movie: (l _,_g)

-Kick boulders into crater
-Crew walk around & pose
-Pan cam to W and LM

7. Do EVA Comm - Al behind big o
boulder, Ed document _ (2) CDR/LMP- REPORTONGRADECHANGES,

ROUGHNESSGRADIENTS

8. Pan at S end of rim walk
g. Grab some rocks for radial

sample on way to Sta. D (1) CDR/LMP - EMU CHECK
FRAMENOS.70MM

STATIOND - FLANK- 7 min CAMERAS
Pan& Samples -- I+40

STATIONE - 25 min -
I. AI-Dig Trench l'& take pan

Ed-Trench before shot

Set up 16mmcam 12fps f/8 (I) CDR/LMP- REPORTBAGNOS.LPM
!2. Take after photos Trench I
3. Do Trench II, SESC from bottom

then bottom, sides, discons, _H_I
o

top
4. Ed-footprint& photo
5. If time take single core thru

-- fillet

i{ , -

! _.-_ .......... I+50
7O



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES I EIVA I CDR
ACTIVITIES

m STATIOND I+30 STATIOND

REST REST
................. ".= .................

GOTO CONECRATERRIM (800 FT) GOTO CONECRATERRIM (800 FT)

Assumedrate: 2 fps Assumedrate: 2 fps

................. ƒ ..................

REST REST

CONECRATERRIM CONECRATERRIM

Photopan Site Description

Sample Collection I+40 Sample Collection

Proceedto S Side Proceedto S Side
of Conerim of Conerim

-- taking samples taking samples

_ Note: Perform Polarimetric Survey (HD)
(15 minutes)

t
I+50

E2K6
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CREWEVACUFFCHECKLIST VOICEDATA

I+50
-- (1) CDR/LMP - REPORT FRAME NOS.

70MM CAMERAS

(1) CDR - DESCRIBEBOULDERTPJ_CKS,
SAMPLES TAKEN

(IF PERFORMED)
(1) CDR - POLARIMETRIC SURVEY

DESCRIPTION

FILTER ORDERS

CLOSEUP DISTANT
90

llO
130

(I) CDR - REPORTWHENBOULDERS
ROLLED

2+00

(I) CDR- MARK& COUNTUP
FOR EVA COMM

(I) CDR - REPORTLEAVING CONE

2 "0
72



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES I V EI CDR ACTIVITIES
[ i

-- 1+50

Sample boulder tracks Sample boulder tracks
(Use closeup Cam)

Note: Take 2nd Set distant polarimetric
photos I00 ft or more from Ist Set.

-- Then remove& discard Polar Filter -
Reset Cam1/250 (HD)

Take 16mmmovie @24 FPS-- Roll Boulders into crater
Crew movement, boulders rolling

Take movies west to LM & sunrise
crater

-- 2+00

- EVACOMMEVALUATION EVALCOMMEVALUATION

Go behind Large boulder
so no line of sight to LM

Count up while proceeding
DocumentCDRposition behind boulder
WRT LM & Boulder with

partial pan as required

Final Photo Panorama Site DescriptionB

GOTOSTATIOND (850 FT) GOTO STATIOND (850 FT)

Assumedrate: 2 fps Assumedrate: 2 fps

I0

E2K7 _
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CREWEVACUFFCHECKLIST VOICEDATA

2+10

8. Pan at S end of rim walk
9. Grab some rocks for radial

6
== sampleon way to Sta. D

STATION D - FLANK - 7 min
Pan & Samples

(I) CDR - NOTIFY MCC WHEN RESTING
STATIONE 25 min
AI-Dig Trench I & take pan
Ed-Trench before shot
Set up 16mm cam 12fps f/8
LPM

I. Take after photos Trench I

3. Do Trench II, SESC from bottom (1) CDR - REPO_ REACHINGSTATION D
then bottom, sides, discons

_. top
4. Ed-footprint& photo (l) CDR/LMP - SITE DESCRIPTION

, 5. If time take single core thru
o fillet

(I) CDR/LMP - DESCRIBESAMPLES-
REPORT SAMPLE BAG NOS.

2+20

(I) CDR - REPORT LEAVING STA. D

(1) CDR - NOTIFY MCC WHEN RESTING

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

2+3_
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MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2

N -ON

LMP ACTIVITIES CDR ACTIVITIES _-
O

m 2+I0

REST REST

Note: If possible collect some rocks & soil
along patch to D - radial sample

-- STATIOND STATIOND

Photo Panorama Site Description

SampleCollection SampleCollection

2+20

Goto Station E (1050 ft) Goto Station E (1050 ft)
0

Assumedrate: 2 fps Assumedrate: 2 fps

REST REST

2+30

E2K8
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CREWEVACUFFCHECKLIST VOICEDATA

2+30
| i i _ i

8. Panat S endof rimwalk
g. Grab some rocks for radial i

e_ sampleon way to Sta.D ,!
m !

D_
:E

STATIOND - FLANK7 min
Pan& Samples

STATION E - 25 min
I. AI-Dig Trench I & take pan

Ed-Trenchbeforeshot _ (I) CDR - REPORTREACHINGSTATIONE
Set up 16mm cam 12fps f/8 :_m

LPM (1) CDR/LMP - EMU CHECK
2. TakeafterphotosTrenchI REPORTFRAMENOS.
!3. Do Trench II, SESC from bottom 70MM CAMERAS

then bottom, sides, discons, (1) CDR/LMP -SITE DESCRIPTION
o top
, 4. Ed-footprint& photo (1)LMP - VERIFY16MMCAM RUNNING
5. If time takesinglecorethru

o' fillet (1)CDR- COMMENTONSOILBEHAVIOR,
-- EASEOFDIGGING,DIRECTION

AND AMOUNT OF DUST FLYUP,
HARD OBJECTS ENCOUNTERED,
LAYERING IN MATERIAL AS

,_ T_E._H-R_RT_ DEPTHINCREASES

Ed-MET |g'NE_ befo_d,_f..lo' 2+40

Ed-IGmm cam ON fS.12fps;LPM

_,-_;;(_i_._,,_s.,_ (I) LMP - REPORT X, Y, Z READINGS(3 TIMES)
_sun 3&9 o'clock & dnsun

Ed-afterphotoupsunf5.6, X
]25,7_ reflect light into

trench y
Al-16_ CIFFiY emp'ty,_t

Ed-get SESC. open

TRENCH - PART 2

A_-_e ,,,, (I) LMP- VERIFY 16MMCAMSTOPSESC t mench bottom,

Ed-clo_e. seal SESC, rpt. sto_closeup photo trench

(I) CDR- REPORTSESCCOLLECTIONrAl-soil sample bottom, side,..... I
Ed-photoafter each sample
xsun f5.6.125.×; bag sample

Al-single fillet
I _yai! .... hru ifI
Ed-footprintin soil pile.

r_ photo xsun fB,125,5r

(1) CDR/LMP - DESCRIBESAMPLESTAKEN,
REPORT BAG NOS.

2+5o
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES I TEIVAI
CDR ACTIVITIES

1 2+30

STATIONE STATIONE

Train 16mmcam on prospective SOIL MECHANICS
trench site; turn on (6 FPS) "Deep Trench"

- LPMMEASUREMENT(single) Assemble trenching tool to
Unstowcable reel extension handle
Unstow sensor/tripod Dig trench, I0 ƒ off downsun

Move sensor to site 35 ft away

Erect tripod, check sensor orient
#3 facing downsun

Align & level sensor/tripod

Hove to MET (electronics)

- Photo tripod/sensor(localization 2+40
shot)

i Report X,Y,Z readings (repeat 3
times)

IF NOT DISCARDED
Return to sensor and pick up
Stow sensor/tripod on MET
Rewind cable, stow on MET

Go to downsun position, edge Take stereo prs both sides &
of trench (act as reflector) downsun of trench interior

Take upsun shot, trench interior
Take stereo pr footprint ï Make bootprint in fill
Photo bottom of trench with close-

up camera
Special Environmental Sample Special Environmental Sample

(fines from bottom of trench) (fines from bottom of trench)

Sample sides, top, discontinuitie_ Sample sides, top, discontinui-
ties

2+50

E2K9
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CREWEVACUFFCHECKLIST VOICEDATA

2+5O

STATION F - WEIRD - 17 min

Pan - Superimposedcraters
ï 1

Samples
3. Triplecore
4. If time - 7-radial Sample

STATION G - TRIPLET - 7 min

. an & Samplesï If time-GAS,MAG,LPM,FOOTBALL

- ï 0

!

!

(I) CDR - REPORTLEAVING STATION E

- 3+00

(I) CDR/LMP- EMUCHECK
REPORT FP_AMENOS.

(I) CDR- REPORTREACHINGSTATION F

- (I) CDR/LMP- SITE DESCRIPTION

(1) CDR/LMP- DESCRIBESAMPLESTAKEN,
REPORT BAG NOS.

3+I_
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

ACTIVITIES I iVAI CDR ACTIVITIES
LMP

-- 2+50

Note: If 5 minutes ahead or extension
to EVA, take a sincle core sample

Photo panorama

GO TO STATIONF (1050FT) GO TO STATIONF (I050FT)

3+00

Assumedrate: 4 fps Assumedrate: 4 fps

REST REST

STATIONF STATIONF
Photo Panorama Site Description

Sample Collection SampleCollection

3+10

E2KIO
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CREWEVACUFFCHECKLIST VOICEDATA

3+I 0
, -- (I) LMP - REPORTNOSAND

i _ _ ORDEROFTUBES
I STATIONF WEIRD 17 min EFFORTREQUIREDTO
I. Pan - superimposed craters? , EMPLACEIN SURFACE
2. Samples _-
:_3-Triplecore "_ TOP MIDDLE BOTTOM
,4. If time - 7 radial Sample

: STATION G - TRIPLET - 7 min (1) CDR - COMMENTON EFFORT,
I. Pan& Samples METHODOFDRIVING
2. If time-GAS,MAG,LPM,FOOTBALL TUBES INTOSURFACE

(1) LMP - COMMENT ON BIT
ABRASION
REPORT IF 3RD TUBE

HASANYCOREIN IT
!

(I) CDR/LMP- CSC- FRAME ORIENTI

I

MCC - IF NOT, INSTRUCT LMP
TO SALVAGEA BIT AND
RESTORETO EMPTY TUBE
FOR POTENTIAL USE

- 3+20

(I) CDR - REPORTLEAVING STA F,
- ARRIVALSTAG

(1) CDR/LMP - EMU CHECK
REPORT FRAME NOS_

(I) CDR/LMP- SITE DESCRIPTION

(HD) LPM MEASUREMENT SW
X _ {l) CDR/LMP - DESCRIBESAMPLES

REPORT BAG NOS
Y

Z

(HD)GASC (I) CDR- REPORTLEAVINGSTATIONG

SESC 3+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
-- EVA: 2

LMP ACTIVITIES I_IVA I CDR ACTIVITIES
i i

' TRIPLECORESAMPLE 3+10 TRIPLECORESAMPLE

i
Note: If 14 min. ahead or extension to EVA, perform

DIAMETRICSAMPLE: 7 rock/soil samples across
a crater and ejecta blanket, with 2 partial
pans to document

Place bit in sample bag

................ 3+20 ................
GOTOG(500FT) GOTOG (500FT)

- Assumedrate: 4 fps Assumedrate: 4 fps

STATIONG STATIONG

PhotoPanorama Site Description _

2

SampleCollection SampleCollection
Fill weigh bags Fill weigh bags

Note: For each 5 minutes over lominal EVA time (I) collect
Gas Sample (2) Make 3rd LPM measurement (discard
electronics; read tempilabel after measurement) (3)
Collect Magnetic Sample (4) Collect extra football-
size rock

GOTOLM(775FT) GOTOLM(775FT)
Assumedrate: 4 fps Assumedrate: 4 fps

+30

E2Kll
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CREWEVACUFFCHECKLIST VOICEDATA

3+3__0(I) CDR - REPORT LEAVING STATION G
CONTAM SAMPLE, CLOSEOUT '

[METtoMESA
' 3+34 Small scoop ext hndl, [SESC

gnomon,sampleunder
Quad Ill-into SESC [close
(photobefore/after)

Discard scoop-keep ext hndl

Stow in ETB: [ETBload _i_

-70mmmag _ (1)CDR- REPORTREACHINGVICINITYOF LM-TDS .=
-MSSC
__p (1) CDR/LMP - EMU CHECK
-weigh bags (as reqd)

o Stow in SRC: (stowagelist)
-2 SESC'sI

-6 coretubes(ifused)
, -documentedsamples (in
-- weigh bag)

-extra samples (fill SRC)
i

3+4O

CONTAM SAMPLE, CLOSEOUT

0
3+34 MET Near MESA(tails in)

GetSESC(inSRC)& open _,
Photo samplearea
underQuadlll(Insun)

Close SESC-stow in ETB

StowinETB: FETB& -
-l 70mmcam LSRCload (1) LMP- REPORTRETRIEVALSWC
-I 70mm mag
-3 16mmmags
-close-up cam film(adv film

3X & removecassette)
-SWC(Get SWC, bag & seal)
-extra sample stowage bags o

I

ETBStowagelist:
I-contamsample o

-I70mmcam --
-2 70mm mags

I+5_
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES I[iv I CDR ACTIVITIES
i i

-- 3+30

ATLM ATLM

Contaminated Sample Collection Contaminated Sample Collection
Park METat MESA, take Connect small scoop/ext handle

m Contam SampSESC

Move to Quad III with gnomon
Take 70mmCamShot Dn Sun Place under Quad

Take Stereo pr XSUN
OpenContamSESC Collect sample (fines) from

under Quad III
Place sample in SESC

Close & Seal SESC- Stow Photo XSUNsample location
in ETB

- EVACLOSEOUT 3+40 EVACLOSEOUT
Remove70mmCamand Stow Remove70mmCam, Advance 3

in ETB times, removemag. Stowm

mag in ETB

Stow spare mag (70mm) in ETB

Removemagfrom 16mmCam OpenSRC2
Stow 3 16mmmags in ETB

Stow 6 core tubes in SRC
Check-all mags in ETB

- Retrieve SWCfoil Stow baggeddocumented
samples in 1 weigh bag

Stow SWCin bag, put bag
in ETB

Stow bag in SRC
Stow SESC & GASCin SRC
Stow other samples (if any)

Assist CDR collected on traverse in
3+50

D

E2KI2
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CREWEVACUFFCHECKLIST VOICEDATA

3+50

SRC CLOSE

Rerm_veskirt-close& seal SRC

ETB st_age list:
contam sample
-I 70_ cam
-2 70ram_gs
-3 16_ nags
-close-upcam film
-SWC
-TDS

MSSC

-weigh bags (as reqd)

extra sam_le stowagebags

3+58 Discard tongs

Clean & check EPEI's [ascent i

SRC to ED [on porch
[ingress

TramsETBup [trans

Check LM Dock Light [turn on ,

4_06 Ascend to porch
DiscardLEC [LECto A1
SRC to ED

Ingress

4+13 Repmess

4+00

EI_B& SRC STCA4AGECHECK

-3 16mm mags-close-upcam film
-SWC
-TDS

-MSSC
-map
-wei!_h bags{as reqd)
-extra sample stowage bags

SRC stc!wage list:
-2 SESC

-6 core tubes (if used)
-documentedsarmples(In

weigh bag)
-extra sar_ples (fillSRC}

EVA TE_

Discardtongs ;
Clean & check EMU
Ascend mld-lad_r

SRC to porch [SRC to Ed
4+00 ingress

Trams ETB up (Rh eng coy}

CB(16} LTG TRACK - Close
SW: EXTERIOR LTG - TRACK

[observe
SW: EXTERIORLTG- OFF
CB(16) LTG TRACK - 0 n,aod_EC,oAl F._,=a_.

hand in
ReceiveSRC EtngressASSISTA1

4+13 Repress 1

4+15
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MISSION" APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2

LMP ACTIVITIES IEIVMAEI CDR ACTIVITIES

-- 3+50 SRCif spaceavail; other-
wise in ETB in weigh bags

EVATERMINATION RemoveSkirt
Obtain EMUbrush (MESA brush)

Close and Seal SCR
Discard tongs

Stow weigh bag of fines
in ETB

Discard tongs

CleanEMU's CleanEMU's

Ascent to middle ladder rung Hand SRCto LMP

Place SRC on platform

Ingress 4+00

Ready ETB for transfer
Re-rig LEC for transfer (Recheck contents)

Transfer ETBinto LM Transfer ETBinto LM

Place ETB on ascent engine EVATERMINATION
cover

Ascent to platform
Check EMU & LM Systems

PassLECto CDR Discard LEC

Pass SRC into LM
Receive SRC, place on

ascent engine cover
4+10

m

E2KI3
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CREWEVACUFFCHECKLIST VOICEDATA

4+10

(I) CDR - REPORT CABIN HATCH
CLOSED AND REPRESS
INITIATED
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MISSION: APOLLO14, H-3 DATE: Dec, 31, 1970
EVA: 2

"r_

LMP ACTIVITIES I CDR
ACTIVITIES

]El

-- 4+I0

Assist CDR Ingress *

Close hatch

Repressurize cabin

m _ ...............

END EVA 2

4+20

*From this point on )rocedures governedD

by "LUNAR SURFACE CHECKLIST"
E2KI4
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3.2.3 Sampling and Related Procedures

The detailed timeline procedures for each of the several prescribed

types of sampling and survey for the Lunar Field Geology and Soil

Mechanics objectives are given on the following format sheets, to-

gether with the cuff checklist pages which serve as the crew's guide

for these procedures.
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SINGLE SAMPLE

AFTER (_AFTER

t'

J "_,',1,'/ I /

/

LANDMARK/HORIZON
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MISSION: 14 DATE: DECEMBER31. 1970
EVA: SINGLESAMPLEDOCUMENTATION

I I s T,SEVA _ _. r,o.

LMP ACTIVITIES ITIMEI CDR ACTIVITIES _-_'T70MMCAMERA 70MMCAMERA , P R

--DESCRIBE SAMPLE 0 DESCRIBESAMPLE& PLACE
GNOMONDOWNSUN

TAKEDOWNSUNPHOTO TAKESTEREOPR, X SUN
AT F:II, I0 FT. ATf:8, 7 FT

PREPARESAMPLEBAG(IF RQD) COLLECTSAMPLE(SCOOP.TONGS)
REPORT NUMBER

SEALBAG- DROPIN WEIGHBAG TAKEX SUNPHOTO
f:8. 7 FT

TAKE X SUN PHOTO
f:8, 15 FT. FOCUS74,
INCLUDE LANDMARK

m NOTE:THIS PHOTOMAYBE MADE PICK UP GNOMON
PRIOR TO SAMPLE COLLECTION

PROCEEDTO NEXTSAMPLE PROCEEDTO NEXTSAMPLE

9O



CORE SAMPLES

_ ORETUBEREADY

TO DRIVE

PHOTOOFHOLE

CORETUBE(S)IN

ï POINTS SPECIFIED ON MAP
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MISSION: 14 DATE:DECEMBER31, 1970
EVA: CORESAMPLE(DOUBLE)

LMP ACTIVITIES CDR ACTIVITIES _
70MMCAMERA 70_ CAMERA

-- PARKMET PLACEGNOMONNEARBY

ASSEMBLECORETUBES- PULL PIN REMOVEHAMMERFROMHTC
REMOVEEND OF ONE, REMOVEBIT
OF OTHERAND STOW. ATTACH,
COMBINATION ON EXTENSION
HANDLE.
REPORT NUMBERSAND ORDEROF
TUBES

HOLDUPRIGHTONSURFACE (STEREOPRX SUNf8,7 FT)
DRIVE TUBES INTO SURFACE

COMMENTON TASK DIFFICULTY,
CHANGES IN MATERIAL CHARACTER-
ISTICS WITH DEPTH

PHOTOTUBE& HORIZON STOWHAMMER
X SUN, f:8, 15 FT 74 FT FOCUS
REMOVECORETUBES FROMSURFACE ASSIST LMP
REMOVEBIT, CAPTUBE. DETACH [HD] TAKECSCOF HOLE

LOWERTUBE FROMUPPER, RESTORE
END TO LOWER, CAP UPPER. STOW
LOWERTUBE HTC DETACH EXTENSION
HANDLE. STOWUPPER TUBE HTC.

STOW EXT. HANDLE

GETMET PICKUPGNOMON

PROCEEDTO NEXTSAMPLE PROCEEDTO NEXTSAMPLE
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MISSION: 14 DATE: DECEMBER31 1970
EVA: CORESAMPLE(SINGLE) '

LMP ACTIVITIES CDR ACTIVITIES '-c"--c-
70MMCAMEP_A 70MMCAMERA _ o

-- PARKMET 0 PLACEGNOMONNEARBY

ASSEMBLECORETUBE/EXT. REMOVEHAMMERFROMHTC
HANDLE - REPORTNUMBER
HOLDUPRIGHTONSURFACE (STEREOPRX SUN, f8, 7 FT)

DRIVE TUBE INTO SURFACE

COMMENTON TASK DIFFICULTY,
CHANGES IN MATERIAL CHARACTER-
ISTICS WITH DEPTH

PHOTOTUBE& HORIZONX SUN, STOWHAMMER
f:8, 15 FT(74 FT FOCUS)

EEMOVECORETUBEFROMSURFACE [HD]
TAKE CSC OF HOLE

REMOVEBIT AND CAP TUBE

REMOVEEXT. HANDLE AND STOWTUBE
IN HTC

STOW EXT. HANDLE
GETMET PICKUPGNOMON

PROCEEDTO NEXTSAMPLE 5 PROCEEDTO NEXTSAMPLE
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 2 CORESAMPLE(TRIPLE)

--
_L TIC

LMP ACTIVITIES CDR ACTIVITIES _
fF

ASSEMBLECORETUBES- 0 DETACHSHOVELFROMEXT.
PULL PIN, REMOVEENDSOF 2, HANDLE;STOWSHOVEL

REMOVEBIT OF ] or 2, ATTACH
TO OTHER,REMOVEBIT OF 3RD REMOVEHAMMERFROMHTC
TUBE, ATTACH TO STRING,* ATTACH
EXTo HANDLEƒ REPORTNO. & ORDER
OF TUBES

(Stereo pr XSUN, f8, 7 FT)
HOLDUPRIGHT DRIVETUBESINTOSUBSTRATE

COMMETON TASK DIFFICULTY,
CHANGESIN MAT'L WITH DEPTH

PHOTO CORE TUBES IN PLACE
X SUN,f:8, 7 FT STOWHAMMERONMET

REMOVECORETUBESFROM ASSISTLMP
SUBSTRATE

REMOVEBIT & CAP. BAGBIT PREPAREBAGFORBIT
DETACH LOWESTTUBE, RESTOREEND

& STOW. CAP MIDDLE TUBE, DE-
TACH MIDDLE TUBE, RESTOREEND 5
& STOW. CAP UPPERTUBE**

DETACH UPPER TUBE FROMEXT.
HANDLE & STOWTUBE

STOWEXT. HANDLE [HD] TAKECSCPICTURE
OF CORE HOLE

*CREWMENMAY ELECT TO
DRIVE 2 TUBES, THEN
ADD 3RD AFTER IST
2 IN GROUND

**UNLESS EMPTY. IF EMPTY,
RESTOREBIT AND USE LATER
FORSINGLECORESAMPLE I0

E2KI5
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POLARIMETRIC SURVEY .._ J

( CLOSE-UP )

WITH FILTER:
1/125 I
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MISSION: 14 DATE:DECEMBER 31, 1970
EVA: PHOTOPOLARIMETRICSURVEY(CLOSEUP)

m_ TASK

FUNI

LMP ACTIVITIES CDR ACTIVITIES
70MMCAMERA 70MMCAMERA p__

-- ATCLUMPOFROCKS

PLACE GNOMON IN CLUMP
PHOTO ROCKS DOWN SUN INSTALLPOLAR FILTERON CAMERA
f:ll, lO FT

RESET f/5.6, 1/125
GO TO X SUN (90ƒ)

TAKE 3 PHOTOS: (REPORT FILTER POS)
f/5.6, 7 FT FILTER L*
f/5.6, 7 FT FILTER CENTER
f/5.6, 7 FT FILTER R

GO TO IIOƒ FROM SUN

DESCRIBEAREA & SAMPLES TAKE 3 PHOTOS:(REPORTFILTERPOS)
f/5.6, 7 FT FILTER R*
f/5.6, 7 FT FILTER CENTER
f/5.6, 7 FT FILTERL

GO TO 130ƒ FROM SUN

TAKE 3 PHOTOS: (REPORT FILTER POS)
f/5.6, 7 FT FILTERL*
f/5.6, 7 FT FILTER CENTER

READY TOOLS, ETC. 5 f/5.6, 7 FT FILTER R

n

COLLECTSAMPLES COLLECTSAMPLES
& STOW

-- PHOTO AREA DOWN SUN
f:ll, lO FT

PICK UP GNOMON

(AFTER DISTANT PHOTOS)

REMOVE & DISCARD POLAR
FILTER

RESET CAMERA 1/250

*FILTER POSITIONS IN ANY ORDER,
bUT MUSTREPORTTO MCC. lO
NOTE: THIS PROCEDURE VIRTUALLY IDENTICAL TO APOLLO 13
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MISSION:14 DATE: DECEMBER31, 1970
EVA: PHOTOPOIARItETRIC SURVEY(DISTANT)

Fv l '- -
LMP ACTIVITIES IZFI..._[_#E_ CDR ACTIVITIES _' ;L"t_:?"ƒ"t70r.IMCAr.:ERA 70MM CAr.IERA _ _p

MOVETO ._ X SUN OF DISTANT AREA

INSTALl_ POLAR FILTER ON CAMERA,
RESET f5.6, 1/125

TAKE 3 PIIOTOS:
f/5.6, 74 FT, FILTER L*
f/5.6, 74 FT, FILTER CENTER
f/5.6, 74 FT, FILTER R

REPORT FILTER POSITIONS

-- GOTO ,_20ƒ FROr.lIst POSITION,
DOWN SUN

5 TAKE 3 PHOTOS:
f/5.6, 74 FI, FILTER R*
f/5.6, 74 FT, FILTER CENTER
f/5.6, 74 F-T, FILTER L

(AFTER ALL POLARIMETRIC SHOTS)

REMOVE& DISCARD POLAR FILTER

RESET CAMERA1/250

*FILTER POSITIOHS III ANY ORDER,
BUT MUST REPORT TO I.ICC.
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TRENCH- PART 1

I. Al-qnomon, stereo pr xsun 7'

[Ed-METdnsunI6'NE(SE),flI,IO, before]

2. AI-Doff cam, get trench tool,
trench "_ 2' deep I0 ƒ wrt
sun (I0 min max)

I Ed-16mmcam ON f8,12FPS;LPM I

3. Al-after photo f5.6,125,7'
xsun 3&9 o'clock & dnsun
w/Ed reflecting liqht

I Ed-after photo upsun f5.6,
125,7' reflect light into
trench

4. Al-16mm OFF if empty, get
scoop & ext hndl

[ Ed-get SESC, open I

TRENCH- PART 2

I. Al-sample trench bottom, fill
SESC

I Ed-close, seal SESC, rpt, stowcloseup photo trench

2. Al-soil sample bottom, side,
discon, top

I Ed-photo after each samplexsun f5.6,125,x_ bag sample

3. Al-single core thru fillet if
avail

lEd-footprint in soil pile, Iphoto xsun f8,125,5'
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MISSION:14 DATE:DECEMBER31, 1970
EVA: DEEPTRENCH(SOILMECHANICS)

I I FUN [_

LMP ACTIVITIES ,,EVA CDR ACTIVITIES -'c- "_
70MMCAMERA ITIMEI 7OMMCAMERA _ D

-- PARKMET PLACEGNOMONNEARBYUPSUN

PHOTOSITE DOWNSUN TAKESTEREOPR X SUN
f:ll, I0 FT f/8, 7 FT
ACTIVATE 16MM CAMERATO FILM CDR

ASSEMBLE SHOVEL & ADJUST
DIG I0 ƒ OFF DOWNSUN

(TRENCHTO BE 8" DEPTH
MINIMUM)

STOP 16MM CAMERA
STAND DOWNSUN AT EDGEOF

TRENCH(ACT AS REFLECTOR) FINISH DIGGING PLACESHOVELON MET
TAKE STEREO PR BOTH SIDES

PHOTOUPSUNINTOTRENCH f5.6, 7 FT
f:5.6, 7 FT, 1/125 SEC PHOTODWNSUNf5.6, 7 FT

PHOTOBOTTOMOF TRENCH WITH
CLOSE-UP CAMERA

PHOTOFOOTPRINTX SUNf/ll, 7 FT FOOTPRINTIN FILL

TAKE DOCUMENTEDSAMPLES
BOTTOMTO TOP - IST

SAMPLE SESC FROM BOTTOM
SAMPLE FILL, SIDES, DISCONTINUITIES

I0 NOTE: 70MM CAMERASPEED SETTING
AFTERTRENCHDUG1/125 SECOND.

99



3.3 Photography Data

Figure 3.3-1 s,lmmarizes the various kinds of photographic
routines the crew goes through in the course of their lunar

surface operations. The illustrations are taken from the
crew's cuff check list.
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3.4 ALSEP Deployment and Equipment Data

The following illustration, Figure 3.4-1, summarizes pertinent ALSEP

lunar surface deployment data. Figure 3.4-2 provides information on
the Lunar Portable Magnetometer.
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PRIOR TO DEPLOYMENT
LPM
PALLET
IS PLACED

LPM LPM ON
LPM REEL SENSOR MET/TABLE
ELECTRONIC RACK
PKG FOR

_'_ UNLOADING

LPM
TRIPOD

_ SUPPORT
1 ,MET

LUNAR ,-- - ._ TABLE

MAGNETOMETER
PALLET

DEPLOYED AND READY FOR USE - 250 OR MORE
FEET FROM LM FOR POINT MEASUREMENT

/ELECTRONICS

SENSOR HEAD

BUBBLE

CABLE REEL

5

FIG. 3.4-2 LUNAR PORTABLE MAGNETOMETER
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3.5 Geology Equipment and Data

The following illustration summarizes lunar surface geology equipment

that supports the astronaut's field geology activities. Figure 3.5-2

give additional lunar geology data such as SRC contents, and sample

types.

I05





"_
b-

/
-7

z
_

z
z

_.
Z

I
=

_'
_

3
-_

r_
,

--
_

_
I

.._
s.

_.
_

[:
_

_
I

_
f"

-'_
_1

_t
_

_
_:

d!
_

_
_/

_
_

t_
_

_-
.-

_,
,_

L
__

_
,

-
_

_
_

=
_=

_
I

_'
._

\.
I

l'r
'

"1
Z

'
!

I
,,_

,
._

,
I

_
I

L
_

7
i

p
\

-
_

--
7

i
i

I
r

,
_

I

"_
._

_+
+

"
_

I
II

_
I_

I
:_

_
,

I=
__

L
__

+
:7

_J
_

I
I

_£
!

;
\'|

t
_

<
*

L
L_

_
I

-
_

?.
:

_
I_

t
:_

;;_
(

_o
:

I
I

:
ƒ_

;
;

'!
:

_1
ƒ

,
I

_J
--

I
I

I
_,

,
...

.
I

'
_

'
I

t_
=

_
I

r.
._

...
...

<
ii

i!
i

.
=

--

[
_

v
_

I
I

i
I

_
,
_
j

,
_
.

l
i

_
I

i
I

I
-

i
ƒ

,,
i

i
_

-
I

i

r_

I
_

i
ii

i
J

'
IN

'
'

i
1

-"
>=

I
>

--
_

i
i.

_,

I
]

'_
I

I

=_
I

i
!

i
i

,-
-4

i
_

_,
I

I
i

(,
n

':_
'm

,"
T

I
I

_
_

Z
--

ff
'_

-
I

.
I

I
I

r

kI

_
!

!
'

,
I

i

J

T

_
ƒ

+
_

L
-7

i,-
A

]-
_

i
i

+
_!

ƒ
/.!

11
I,_

.
__

t

o
:

_
I

l_
Æ

':'
I

-
u

I=
,-

,I-
_

_
I

!

+4
'

,
+

i)
_-

,L
I+

'--
i

_
+

._
u

i
!



o

I

1
J

_i_
!

f

i

IF
_..-r

_

_
J

,
i

L
I

_1
_-_

--'
___

_
.....

_
_
z

_z

z

,
I

I



3.6 EVA Traverses

The following illustrations depict a preliminary version of the ALSEP

deployment and the traverse to other locations in the event of EVA 1

extension, for the Fra Mauro area. Each map has on the facing page
tabular data which is printed on the back of the flight version of

the map. These are observational and sampling guidelines provided

bv the Principal Investigators for the Lunar Field Geology experiment.
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SECTION 4.0

CO_71NGENT PLANS



4.0 CONTINGENT PLANS

4.1 General Description

In lunar manned operations, it is expected that the EVA timeline

will vary a small amount due to the new environment as well as

small changes that occur in equipment operation. If the activity

timeline or equipment operation changes sufficiently that the

flexibility of the timeline or equipment cannot compensate to

accomplish the planned activities, a contingency plan must be
used to continue the EVA.

This section is devoted to pre-mission variations in EVA timeline

and contingency EVA planning. The procedures to resolve unexpected

equipment operation or malfunction are found in detail in Reference 7.

Since it is not possible to define specific plans for every pos-

sible contingency, real time resolution of problems and timeline

planning must be depended on during the mission using a pre-mission

developed timeline guide. The exception to this rule is predefined

possible contingencies in which time is too short to respond to a

problem and continue thrcugh the EVA expediently. The pre-mission

timelines provided in this section that could fall in this category

are:one man-EVA i, one msn-EVA 2, minimum time EVA and EVA termi-

nation timelines used in conjunction with the off-nominal EVA plan-

ning data of Section 4.3. It is expected that the guidelines provided

under these categories w_ll provide a base from which the mission EVA

timelines may be modified as required to conduct the EVA's effectively.

4.1.1 EVA 1-One Man

The possibility always exists that only one Extravehicular Mobilitv

Unit is operable to support EVA--that the PLSS, OPS, EVCS, or sore

other system of the E>_ precludes lunar surface operations for both

hen, One crewman must remain on LM ECS umbilicals while the other

performs what is otherwise a nominal 4-hour 15-minute (or even more)

EVA. Another possibility is that some subsystem of the LM has de-

graded sufficiently that continuous monitoring and manual interven-

tion is required to maintain system integrity. Any of these situations
occasions a full-time one-man EVA on the lunar surface.

The contingency EVA l--One man timeline (see figure 4-1) permits

complete deployment of _LSEP and all its experiments, but limited

thumper operation for the Active Seismic Experiment. Selected

sample collection is preserved with ALSEP deployment as the major

objectives of this one-man EVA.

]]3



Another task which is eliminated from this one-man EVA 1 is erection

of the S-band Erectable Antenna. The rationale here is that antenna

erection on Apollo 12 was found to require t_o crewmen. Using the LM

steerable antenna, the television transmission and PLSS data T>_

would be satisfactory for the primary TV coverage, which is at the

beginning of EVA i. Television usage is less important during ALSEP

deployment, since this is done at a distance of 300 ft or more from

the LM. Since EVA 2's traverse is in an easterly direction from the

nominal landing site, the TV is of little use for most of EVA 2, for

the camera cannot be pointed within 45 degrees of the sun. In any

case, signal degradation without the erectable antenna and using
the MSFN 85 ft antennas is not considered to be so serious that a

fairly satisfactorv picture cannot be obtained. For all these reasons,

the 15 minute task of putting up the S-band antenna is dropped from

the contingency EVA i.

Note, too, that SRC 1 is not used on EVA i. This SRC will play a

role in EVA 2, however. If an extension were given on EVA 1 suffi-

cient to gather a large number of samples, then real-time considera-

tion would be given to packing these in SRC i.

Some photography is curtailed, all the sequence camera work on the

lunar surface, detail ALSEP photography (unless time permits) and L_

inspection and photography are cut from EVA i.

The L_ is occupied taking sequence camera and 70m_ still photographs

of the CDR as he goes about his EVA tasks. The L_ also performs the

important function of reading the luna _ surface checklist contingency

procedures to the CDR as required, and perhaps verbally assisting the

CDR in those tasks which are normally assigned to the L>_ for the two-
man EVA i.

4.1.2 EVA 2-One Man

This timeline, like EVA 1-One Man_ assumes that only one crewman may

egress the LM but he may spend the full time of four or more hours.

The other cre_man is confined to the ascent stage because an EPE" sub-

system is not working properly, or the LM requires a continuous moni-

toring. In the latter case, it should be noted, the cre_man could be

using a fully operative E_, and hence be available at least for a

short period, depending upon the gravity of the LM malfunction, for

an emergency or difficulty that the EVA crewman might have.

The summary timeline for the contingency one-man full EVA 2 is given

in Figure 4.1-2. A rather extensive geology traverse could be per-

formed, with no major objectives curtailed. The crewman would prob-

ably not traverse as far from the LM as would be the case for a two-man

traverse. Revision of the traverse map would probably be made prior

to egress, with a set of recommendations from the Science Support

Room to facilitate such revision. He must also, of course, make all

of the documenting photographs. No attempt is made to carry the Close-

up Stereo Camera, although some use of it around the LM might be made.

As in EVA i, the movie camera is not carried.
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SRC 2 is utilized just as it is for a two-man EVA 2, to contain the

documented samples. SRC 1 is also utilized to contain overflow from

SRC 2 and for quasi-selected samples from the vicinity of the LM, if
EVA 1 was a one-man EVA.

Either the CDR or the LMP could perform the EVA 2 one-man contingency

case. As in EVA i, the crewman inside the LM takes still and motion

pictures of the EVA cre_man and reads procedures as required.

4.1.3 Contingent EVA 1 - Minimum Time, One _lan

For various reasons, on a lunar landing mission 9 only a very limited

time may be available to accomplish one EVA. For such a situation,

the choice of objectives are, first, those with the highest priority

and, secondly, those which can be accomplished in a short period of

time and do not require the accomplishment of a previous task. The

timeline (See Figure 4.1-3) presented here, referred to as the Con-

tingent EVA 1 Minimum-Time, One-Man EVA, fits the above guidelines

by providing for the implementation of the highest priority and basic

objective of documenting the character of the landing site. This is
done by collecting a surface sample (contingency sample) and describ-

ing as well as photographing the lunar surface texture and topography.

In this contingent EVA, for the environmental familiarization, the

crewman will spend only enough time to assure himself that he can
safely proceed with the EVA. After the contingency sample collection

he will continue to become more adapted to the new environment as he

conducts a limited EVA evaluation. Primarily, this EVA evaluation

will involve a brief investigation to determine his general capabili-

ties or limitations for conducting EVA tasks within the lunar environ-

ment. Photographs taken during this evaluation will be a postflight

aid to the crewman's recall and the documentation of this activity.

A limited site description, with very brief comments and several

documentary photographs, can be made of the surface to the horizon.

To conclude the surface activity, the crewman will take a photographic

panorama and possibly a few additional photographs of documentary value.

In conclusion, it should be mentioned that the crewman's surface

activity will be confined mainly to an area where he can be moni-

tored by the crewman inside the LM. Practically all of the activity

can be documented with the sequence camera, and, if the communica-

tions capability exists, with the TV.
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4.2 Detailed EVA Timeline Procedures

4.2.1 EVA 1-One Man

The following pages present step by step timeline procedures for
EVA 1 in a format similar to that the crew would use from their

Lunar Surface Checklist.
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 1

FUNq

LMP ACTIVITIES CDR ACTIVITIES T T
P.2_R___

- 0+00 DEPRESSCABINFROM3.5 PSI

NOTE: DETAILED PROCEDURESARE
PRESENTED IN "LUNAR SURFACE

_ CHECKLIST.... EQUIPMENTPREP
EVA I" SECTION

OPEN HATCH

0+I 0

l MFT-K1 12O



MISSION: APOLLO14, H-3 DATE: Dec. 31, 19/0
EVA: ONE-MANFULLTIME EVA1

--LMP ACTIVITIES CDR ACTIVITIES _
P R

-- 0+10MOVETHRUHATCH

PASSLECTOCDR DEPLOYLEC

PASSJETTISONBAGOUT JETTISONBAG
CHECKCB(16) COMM:TV-CLOSE

DESCENDLADDER TO DEPLOY MESA

DEPLOY MESA
MONITOR & PHOTOGRAPHEVA
CREWMANUSINGDCOR LDAC DESCENDTO FOOTPAD

SHADOW:DC If5.6, 1/250) STEPTO SURFACE
LDAC(f2.8, ]/60FPS)

SUN: DC (fll, 1/250)
LDAC(fS, 1/250, 6FPS)

CHECK & DISCUSS STABILITY &
MOBILITY

0+20

_ CHECKLMANDTERRAIN

MET OFFLOAD

RAISE MESA

REMOVETHERMAL BLANKET DOOR

RELEASE MET FROMMESA

STOWMET ON +Y FOOTPAD

ETB TRANSFERS
ADJUST MESA IF NECESSARY

UNFOLD MESA THERMAL BLANKET

ERECT SRC TABLE

0+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA1

FUN ION

LMP ACTIVITIES CDR ACTIVITIES T T
_ 0+30

ATTACH ETB TO SRC
TABLE. STOWWEIGH BAGS
ON MESA. DISCARD TETHER

UNSTOW& PACK LiOH
CANS IN ETB

ATTACH LEC TO ETB

TRANSFERETBINTOLM TRANSETBINTOLM

REMOVEETB CONTENTS
CS COLLECTION

REMOVECSRC FROMPOCKET &
STOWIN ETB DEPLOYHANDLE

70mm C_4ERA
16mm CAMERA

COLLECT SAMPLE

DETACH SAMPLE BAG
STOW SAMPLE IN POCKET

TRANSFER ETB TO SURFACE
TRANSFER ETB TO SURFACE

0+40
ATTACH ETB TO MESA

SWC DEPLOYMENT
UNSTOWSWC

EXTEND STAFF

UNROLL FOIL SHADE

PLACESWCIN SUN (10/60')

TV DEPLOY

UNSTOWAND ERECT TV TRIPOD
SET TV LENS TO f22
COVER LENS WITH CAP
UNSTOWAND MOUNTTV ON TRIPOD

0+50 CARRYTV TO 6:00/50'
m
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- MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 0NE-MANFULL TIME EVA 1

-_JN FION

LMP ACTIVITIES CDR ACTIVITIES _'T
L R

-- 0+50

TAKE TV PAN

LM & SITE INSPECTION/PHOTO

OBTAIN 70MM CAMERA

MOVE CCWAROUND LM INSPECTING
& REPORTING ON LM CONDITION,
& TERRAIN FEATURES IN AREA

PHOTO- LM FOOTPADS/SURFACE
(STEREO) PANS AT 8/30', 4/30',
12/30'

I+00

ALSEP OFFLOAD
OPEN SEQ BAY DOORS

OFFLOAD ALSEP PKG #I

DISCONNECT LANYARDS & BOOM CABLE
MOVE PKG #I CLEAR

OFFLOAD PKG #2

DISCONNECT LANYARDS & BOOM CABLE
+I0
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA1

YLMP ACTIVITIES CDR ACTIVITIES i _P TR
I I+I0

STOW BOOMS

REMOVEUHT'S. STOWON PKGS

REMOVE& ASSEMBLE CARRY BAR
ATTACH TO PKG #I

REMOVE& EXPAND HTC

PLACE NEAR -Y STRUT

REMOVEDRT & FTT AND
TIP PKG #2 & POSITION FOR
FUELING

TILT FUEL CASK

REMOVE DOME

I+20 READ TEMP LABEL & REPORT

ENGAGE& CHECK FTT
WITHDRAW FUEL ELEMENT

FUEL RTG - REPORT

DISENGAGE FTT, READ TEMP
LABEL & REPORT

ROTATE PKG #2 & POSITION
NEAR PKG #I - CONNECTTO
CARRY BAR

CLOSE SEQ BAY DOORS

CARRYTV TO 2:30/50' POSITIONTO
VIEW ALSEP DEPLOY SITE (FULL
ZOOM)

RETURNTO MESA & RETRIEVE
GEOPHONEANCHOR

I+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 1

--LMP ACTIVITIES CDR ACTIVITIES _T
P R

-- I+30 STOWANCHORONTETHER

ATTACH 70MM CAMEP_ATO
RCU BRACKET

ALSEP TRAVERSE

CARRY ALSEP

I+40 ALSEP SITE SURVEY

SURVEY SITE TO DETERMINE IF
SUITABLE FOR ALSEP DEPLOY

CLEAR OR PACK AREAS AS
REQUIRED FOR PKG'S 1 & 2

ALSEP SYSTEM INTERCONNECT

POSITION ALSEP FOR DEPLOYMENT

DISENGAGE BAR FROM PKG #2

REPOSITION PKG #I AND BAR
I0 FEET WEST OF PKG 2

TILT PKG #2
REMOVE SUBPALLET & PLACE APPROX

10 FEET NE OF C/S
+50
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: Or!E-M#NFULL TIME EVA 1

LMP ACTIVITIES CDR ACTIVITIES
P

1 I+50 RELEASERTGCABLEBOYDBOLTS
CAUT: READ TEMP LABEL -
-'-b-O-NOT TOUCH WITH GLOVE IF

ALL DOTS ARE BLACK-REPORT

DEPLOY CABLE, DISCARD REEL

REPORTAMPS & CONNECTCABLE

DEPRESS SHORTING SWITCH, CHECK
SHORTING SWAMPS ZERO

REMOVESIDE CONNECTOR
FROMCABLE CRADLE ON SUBPALLET

CONNECTSIDE CONNECTORTO C/S

REMOVECARRYBAR/ANTMAST
FROMPKG #I & STOWON SUB-
PALLET

TILT & ALIGN PKG #I

PULL SIDE CONNECTRELEASE PIN

2+00 PSE OFFLOAD

RELEASE PSE BOYD BOLTS

USE UHTTO REMOVEPSE FROMC/S

CARRY PSE TO LEVELING STOOL

REMOVEPSE GIRDLE PIN

EMPLACEPSE ON STOOL(ARROWWEST)

REMOVE& DISCARD PSE GIRDLE

MORTAR PACKAGE DEPLOYMENT

REMOVEMORTARPACKAGEFROMC/S

CARRYM/P TO DEPLOYSITE I0' NW
OF C/S

REMOVECARRY SOCKET PIP PIN

_ 2+10
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MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA1

UN N_I

LMP ACTIVITIES CDR ACTIVITIES _ _-
R

m 2+IO

DEPLOYTWOM/P LEGS

PARTIALLY DEPLOY M/P ANTENNA

ORIENT M/P TOWARDNW

COMPLETEM/P ANTENNA DEPLOYMENT

CPLEE DEPLOYMENT

RELEASE THREE BOYD BOLTS

REMOVECPLEE FROMC/S

REMOVE& DISCARD CARRY
SOCKET PULL PIN

PLACE CPLEE ON SURFACE I0' N OF
C/S

2+20

ALIGN & LEVEL CPLEE

SUNSHIELD DEPLOYMENT

CHECK C/S FREE OF CABLES AND
OTHER EQUIPMENT

START FRONT CENTER & RELEASE
SUNSHIELD BOYD BOLTS CW

UNSTOWANTENNA CABLE

RELEASE BACK BOYD BOLTS

RELEASE REMAINING PERIMETER
BOYD BOLTS

2+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA1

Q

L CDRACTIVITIES _
_P

-- 2+30
RESTRAIN SUNSHIELD & RELEASE

THREE CENTER BOYD BOLTS

CONTROL SUNSHIELD DEPLOYMENT

USE MANUALASSIST IF REQ'D TO
RAISE SUNSHIELD

REMOVE& DISCARD CURTAIN COVERS
& CONNECTCURTAIN CORNERS

RECHECKC/S LEVEL & ALIGN

ALSEP ANTENNA INSTALLATION

RELEASE ANTENNA GIMBAL BOYD
BOLTS & LIFT GIMBAL FROM
SUBPALLET

RETRIEVE ANTENNA MAST FROM
SUBPALLET

INSTALL MASTON C/S

2+4O
REMOVEGIMBAL HOUSING COVER

INSTALL GIMBAL (AIMING
MECHANISM) ON MAST

REMOVE & DISCARD GIMBAL HOUSING

INSTALL ANTENNA ON GIMBAL

-- CHECKC/S LEVEL& ALIGNMENT
LEVEL ANTENNA
ALIGN ANTENNA
ENTER ELEVATION
ENTER AZIMUTH
RECHECKALIGNMENT & LEVEL

TURN SW#I - CW, SW#5 CCW

2+50
m
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- MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 1

FUh I0_

LMP ACTIVITIES CDR ACTIVITIES _ T
P R

2+50
PSE DEPLOYMENT

USE UHT TO DEPLOY
THERMAL SHROUD

LEVEL PSE

REPORT LEVEL & ALIGNMENT

CONFIRM ALSEP DATA BY MCC-H

SIDE CCIG DEPLOYMENT

LIFT SIDE FROM SUBPALLET

DEPLOY LEGS

CARRY SIDE TO DEPLOYMENT SITE

3+00
APPROXIMATELY55' SE OF C/S

PLACE SIDE ON SURFACE
RELEASE CCIG BOYD BOLT

REMOVE & EMPLACE SIDE
GROUND SCREEN

LIFT SIDE & REMOVECClG
PLACE SIDE ON GROUND SCREEN

IMPLACE & ORIENT CCIG

PULL DUST COVER RELEASE PIN

ALIGN & LEVEL SIDE

REPORT LEVEL & ALIGNMENT

3+I 0
B
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: 0NE-MANFULL TIME EVA 1

LMP ACTIVITIES CDR ACTIVITIES
P

-- 3+I0

ALSEP PHOTOS

PHOTOPSE

PHOTOMORTARPACY._AGE

PHOTOCPLEE

PHOTOSIDE/CCIG

PHOTORTG & LM

PHOTOC/S

GEOPHONE DEPLOYMENT

SELECT DEPLOY LINE SE
OF C/S

3+2

PLACE T/G CABLE ANCHOR
IN LOOP

RETRIEVE THUMPER/GEOPHONE

WALK TO SE OF C/S ALONG
DEPLOYMENTLINE

DEPLOY GEOPHONECABLE 10'
SE EMPLACEFIRST GEOPHONE

DEPLOY GEOPHONETO
160' SE OF C/S

EMPLACESECONDGEOPHONE
& MARKER FLAG

3+30
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- MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 1

rUNi

LMP ACTIVITIES CDR ACTIVITIES _ c_-

-- 3+30

DEPLOY GEOPHONECABLE TO
310' SE OF C/S

EMPLACE THIRD GEOPHONE

CHECK GEOPHONECABLE LINE

CONFIRM "READY" FOR THUMPER
ACTIVITY WITH MCC-H

THUMPER ACTIVITY

ACTIVATE THUMPER NEAR THIRD
GEOPHONEAND AT 75'
INTERVALS ALONG CABLE
(4 THUMPS)

REMAIN STILL 20 SECONDS
BEFORE 5 SECONDS AFTER

3+40 MORTARPACK ACTIVATION

TURNOFF (CW) SE #5

UNLOCK SAFETY RODS
USE UHT TO HOLD MORTARPACK,

PULL SAFETY RODS

CHECK M/P ALIGNMENT

TURN ON TWOM/P SAFE/ARM SWS

RECHECKM/P ORIENTATION

TURNON SW #5 (CCW) - REPORT

START TRAVERSE BACK
TO LM

3+50
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1_70
EVA: ONE-MANFULLTIME EVA1

FU_ ITI_

LMP ACTIVITIES CDR ACTIVITIES _
P

-- 3+50
DEPLOY MET

UNFOLD MET WHEELS AND
HANDLES

PLACE MET NEAR MESA

UNSTOWSRC #] FROMMESA
PLACE SRC #I ON +Y FOOTPADIN
SHADOW (LID DN-SUN)

COVER WITH MET BLANKET

STOW ON MET - WEIGH BAGS
HTC, GNOMON, STEREO CAM,
HAMMER, CLOSE UP CAMERA,
UHT

STOW IN ETB - 70MM CAMERA
16IVY1MAGS

4+00
COLLECT SAMPLES TO FILL

WEIGH BAG

PLACE WEIGH BAG IN ETB

PLACE SRC #2 & EXT HANDLE &
SCOOP ON MET

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
ENGCOVER CLEANEMU

MOVE TO FOOTPAD

4+I 0

IMFT-KI3 132



MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA1

FUN( 'ION

LMP ACTIVITIES CDR ACTIVITIES _._ .
-- 4+10

ASCEND TO PLATFORM

STOW LEC ON PLATFORM

INGRESS *

JETTISON MALFUNCTION EQUIPMENT
WHICH IS NO-GO FOR EVA ALSO
B&WTV IF REQUIRED

REPRESSURIZE CABIN

4+20

*FRom this point on, procedures governed by "LUNAR SURFACE CHECKLIST"
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4.2.2 EVA 2-One Man

The following pages present step by step timeline procedures for
EVA 2 in a format similar to that the crew would use from their

Lunar Surface Checklist.
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA 2

--LMP ACTIVITIES CDR ACTIVITIES _
P R

0+00 DEPRESSCABIN FROM3.5 psi

NOTE: DETAILED PROCEDURESARE
PRESENTED IN "LUNAR SURFACE
CHECKLIST .... EQUIPMENT PREP
EVA 2" SECTION

OPEN HATCH

0+I 0
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA2

FUN rloN

LMP ACTIVITIES CDR ACTIVITIES T T
P R

-- 0+I0EGRESS

ASSIST EVA CREWMANEGRESS MOVE THRU HATCH

PASS EQUIPMENTTO EVA CREWMAN JETTISON MALFUNCTIONEQUIPMENT
WHICH IS NO-GO FOR EVA &
JETT BAG

HOOKUPLEC
HANDLEC TO LMP

LOADETB DEPLOYLEC
70_4 CAM & Spare Mag
MAP
BSLSS
COMMCHECK COMMCHECK

RECONFIGURETV FOR EVA II
ATTACH ETB TO LEC

TRANSFER ETB DOWN
ASSIST ETB TRANSFER

PHOTOEVA CREWMANAS ABLE
STOWETB ON MESA

READ THIS PROCEDURETO EVA
CREWMANAS REQUIRED Put 70MMCamon RCU

JETTISON BSLSS
0+20

MOVEMET NEAR MESA

PLACE & SECURESRC ON MESA

OPENSRC 2

STOWSRC EQUIP ON MET
-SESC & GASC
-2 WEIGH BAGS (WITH HOOKS)
-35 BAG DISPENSER
-3 CORETUBES & CAP ASSY
-MAGNETIC SAMP. CONT.
SEAL ORGANIC SAMPLE
PUT SWCBAG ON MESA
70mmCAM& 1 MAG

MAP IN HTC POUCH
GNOMON,EXT HANDLE, HAMMERON

HTC
TRENCHING TOOL ON MET

STOWMESA BRUSH IN HTC

0+30
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MISSION: APOLLO14, H-3 DATE: Dec. 3], 1970
EVA: ONE-M_ANFULL TIME EVA 2

N -FUl

LMP ACTIVITIES CDR ACTIVITIES _

m 0+30
STOWTDS IN POUCH

RETRIEVE SRC #I FROM+Y FOOTPAD
PLACE ON MET TABLE
OPEN SRC 1
STOWON MET:
-2 WEIGH BAGS
-3 CORETUBES & CAP ASSY
PLACE SRC 1 OUT OF WAY

ON GND

PULL MET TO SEQ BAY

OFFLOAD LPM PALLET

UNSTOWTRIPOD & DEPLOY

PLACE SENSOR ON TRIPOD
STOWCABLE REEL ON MET

0+40 STOWTRIPOD/SENSORONMET

STOW ELECTRONICS ON MET

UNCAGE METERS & TURN
ON ELECTRONICS

DISCARD PALLET

MOVETO LR3

REMOVE LR3 THERMAL SHIELD

OFFLOAD LR3 FROMLM

O+5O
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-- MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 2

ƒ-LMP ACTIVITIES CDR ACTIVITIES _" [p_
0+50

CARRY LR3, PICK UP MET

TRAVERSE TO LPM POINT
L OCATI ON

I+00 PLACE LR3 ON SURFACE

LPM POINT MEASUREMENT
UNSTOWCABLE REEL
UNSTOWSENSOR/TRIPOD

MOVE SENSORTO SITE 35' AWAY

ERECT TRIPOD, CHECK SENSOR
ORIENTATION (#I, FACING
DN SUN)

ALIGN & LEVEL SENSOR/TRIPOD

- MOVETOMET(ELECTRONICS)

. PHOTOTRIPOD/SENSOR
(LOCALIZATION SHOT)

" REPORTX,Y,ZREADINGS(3TIMES)

RETURNTO SENSOR

I+II
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA 2

LMP ACTIVITIES CDR ACTIVITIES
R

-- +10
REORIENT SENSORTO #2

RECHECKALIGNED & LEVELED

RETURNTO MET

REPORTX,Y,Z READINGS (3 TIMES)

RETURN TO SENSOR
REORIENT SENSORTO #3

RECHECKALIGNED & LEVELED

RETURNTO MET

REPORTX,Y,Z READINGS (3 TIMES)

STOWSENSOR/TRIPODON MET

REWIND CABLE, STOW ON MET

LR3 DEPLOY

I+20
MOVE LR3 TO SUITABLE SPOT

- DEPLOYLR3

LEVEL & ALIGN LR3

REMOVEDUST COVER

PHOTOLR3 - 3' TO 5'
SHOWINGBUBBLE/GNOM

LOCALIZATION SHOT
F:8 SUN 15 FT

FOCUS74' (LANDMARK)

_ I+30
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA2

UN I_

LMP ACTIVITIES CDR ACTIVITIES F T
-- R

1+30 COMMENCELUNARFIELD
GEOLOGY TRAVERSE

TAKE CORESAMPLE (DOUBLE)

NEAR LR3 - PLACE GNOMON
ASSEMBLE TUBES
REPORTN0's & ORDER

READY HAMMER

DRIVE TUBES INTO SURFACE

COMMENTON DIFFICULTY
SOIL CHARACTERISTICS

STEP BACK, TAKE SINGLE XSUN
[fS, 15 ft]

REMOVETUBES, DISASSEMBLE,
CAP & STOWTUBES

RESTOWEQUIP & GNOMON

PULL MET

I+40
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULL TIME EVA2

LMP ACTIVITIES CDR ACTIVITIES

TRAVERSE CONTINUES
NOTE: STATIONS AND
DISTANCES FOR 1-MAN
EVA 2 WILL BE DETER-
MINEDBETWEENEVA'S
AND MAY DIFFER FROM
NOMINAL. LPM ADD'L
MEASUREMENTSWILL BE
REDESlGNATED.
SAMPLING/SURVEY PROCEDURAL

-- DIFEERENCES:
SINGLE DOCUMENTED

SAMPLE:

NO DOWNSUN SHOT

AFTER SAMPLE: TAKE XSUN
AT 15', FOCUS15'

[SINGLE]

CORE SAMPLE:
XSUN [SINGLE]
AT 15 F-TWITH TUBES
DRIVEN IN SURFACE

DEEP TRENCH:

ON ALL 4
SIDES: STEREO PRS

AFTER ALL
SAMPLES TAKEN: [SINGLE]

POLARIMETRIC SURVEY (CLOSE UP)

AFTER SHOT [SINGLE]
XSUN, 15 FT

3+45
m
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA2

LMP ACTIVITIES CDR ACTIVITIES

-- 3+25

RETURNTO LM
CONTAMINATED SAMPLE

PARK MET NEAR QUAD III

CONNECTSMALL SCOOP
& EXT HANDLE

OPEN CONTAM. SESC & PLACE
ON TABLE

PLACE GNOMONAT SAMPLE
SITE UNDERQUAD III

TAKE TRIAD XSUN

COLLECT SAMPLE FINES
AND PLACE IN SESC

3+35
CLOSE SESC & TEMP STOW
PULL MET TO MESAB

TDS
T-A-]<E OUT TDS #I

PLACE ON MET TABLE
TAKE CSC PHOTO, ONE SIDE
SPRINKLE FINE MAT'L ON

TDS, SHAKE OFF
TAKE CSC PHOTO, BOTH SIDES

(TDS ON TABLE, ALL PHOTOS)
BRUSHOFF TDS

- TAKECSCPHOTOBOTHSIDES
FOLD TDS, PLACE IN

BAG. TAKE OUT OTHERTDSm

SPRINKLE FINE MAT'L
SHAKE OFF, PLACE ON TABLE

TAKE CSC PHOTO, BOTH SIDES
FOLD TDS, PLACE IN BAG
STOWBAG IN ETB
EVA CLOSEOUT

3+45
_FT2-K8

142



MISSION: APOLLO14, H-3 DATE: Dec.31 ]970
EVA: ONE-MANFULLTIMEEVA2

LMP ACTIVITIES CDR ACTIVITIES _ _-,o
R

-- 3+45

RETRIEVE SWC FOIL

STOWSWC IN BAG, PLACE
BAG IN ETB

STOW ALL INDIVIDUALLY BAGGED
DOCUMENTEDSPJMPLESIN 1
WEIGH BAG. STOWIN SRC

STOWOTHERSAMPLES (IF
ANY) COLLECTED DURING
TRAVERSE IN SRC

3+55 (USE 2ND WEIGH BAG)

STOWCORETUBES IN SRC

PACK & SEAL SRC

NOTE: LMP PHOTOTHIS

SCOOPUP I0 LBS. FINES
INWEIGHBAG&STOW

ETB OR SRC 1
(IF SRC1 USED)

GRAB ROCKS, ETC. AROUND
LM & PACKSRC 1

SEAL SRC 1

- 4+05
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONE-MANFULLTIME EVA2

FUN

LMP ACTIVITIES CDR ACTIVITIES
p

-- 4+05

PULL ETB INTO A/S TRANSFERETB

STOWON ASC. ENG. COVER
TRANSFER SRC 2

PULLSRC2 INTO A/S
STOWON ASC. ENG. COVER

PULL SRC1 INTO A/S TRANSFERSRC1
(IF USED)

MOVETO FOOTPAD&
ASCEND TO PLATFORM

HAND LEC TO EVA CREWMAN
DISCARD LEC

ASSISTEVACREWMAN INGRESS*

JETTISON B&WTV IF REQUIRED

CLOSEHATCH REPRESSURIZECABIN

-- 4+15

i
*From this point on, procedures goverfled by "LUNARSURFACECHECKLIST"
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4.2.3 Detailed procedure-Minimum Time One-Man

The following pages present step-by-step timeline procedures for
a minimum time--one-man EVA. The format on the following pages

is similar to that the crew would use from their Lunar Surface

Checklist.
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONEMAN- MINIMUMTIME

LMP CDR ACTIVITIES _.'_-,,
m

- 0+00 CHECKCABINPRESSURE"ZERO"-
OPE_ HATCH, FEED WATERON

NOTE: DETAIL PROCEDURES
ARE PRESENTEDIN "LUNAR
SURFACE CHECKLIST";
"EQUIPMENT PREP EVA I"
SECTION

0+I0 MOVETHRU HATCH
B

IMEKI
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MISSION: APOLLO14, H-3 DATE: Dec. 31, 1970
EVA: ONEMAN- MINIMUMTIME

LMP ACTIVITIES CDR ACTIVITIES
R

_ 0+I0
MOVE THROUGH HATCH

PREPARE LEC
CHECK INGRESS PROCEDURES

PASS LEC TO EVA CREWMAN
DEPLOY LEC

PHOTOGRAPHEVA CREWMAN DESCENDTO LADDER
DEPLOY MESA

SEQCAMON DESCENDTOFOOTPAD

NOTE:
MONITOR& PHOTOGRAPHEVA CREW- CHECKASCENTPROCEDURES
USING70MM MAN
READ PROCEDURES
TOEVACREWMAN STEPTOSURFACE

CHECK & DISCUSS MOBILITY
& STABILITY

- )+20

- REPORTLMSTATUS

CHANGESEQ CAM MAG
SEQCAMON UNSTOWCSRC& DEPLOY

HANDLE

. COLLECTSAMPLE

-- REMOVESAMPLEFROMCSRC
ATTACH 70MM CAMERA

TOLEC HANGSAMPLEONLADDER

REST/CHECKEMU
ASSIST EVA CREWMAN

TRANSFER 70MM CAMERA
TO SURFACE

ATTACH 70MM CAMERA
TO EMU

0+30

IMEK2
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MISSION: APOLLO14, H-3 DATE: Dec, 31, 1970
EVA: ONEMAN- MINIMUMTIME

LMP ACTIVITIES CDR ACTIVITIES
M P

-- 0+30

CHECK SURFACE LOCOMOTION
CAPABILITY

CHANGESEQ CAMMAG

SEQ CAM ON
DESCRIBE LANDING SITE

OBTAIN +Z PANORAMA

-- 0+40

ASSIST ATTACH70MMCAMERAAND
CHANGESEQCAMMAG CONTINGENCYSAMPLETO LEC

TRANSFER 70MM CAMERAAND
5EQCAMON CONTINGENCYSAMPLEINTOLM

REMOVE70MMCAMERAAND CLEANEMU
CONTINGENCY SAMPLE FROM LEC

PULL LEC FROMLM & DISCARD
ASCEND LADDER

- INGRESS*

JETTISON MALFUNCTION
EQUIPMENT WHICH IS NO-GO
FOR EVA

JETTISON BAG AND B&W TV IF
REQUIRED

O+5O
-*From this point on, procedures governed by "LUNAR SURFACE CHECKLIST"

IMEK3
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4.3 Off Nominal EVA Planning

4.3.1 The following charts define guidelines for off nominal EVA

planning. Consideration was given to priorities as listed

in Mission Requirements H-3 Type Mission and crew operation
constraints.

Ahead or behind of the timeline is defined as the difference

between the remaining PSLSS time and the nominal time for the

remaining planned EVA tasks.

Tasks which have not been performed on EVA #I and are to be

accomplished on EVA #2 will change the planned tasks for
EVA #2. A traverse to Cone crater is considered to be

second priority to completion of the ALSEP deployment.

4.3.2 Off Nominal Closeout Procedures

Pages l_ithrough i_Zpresent rapid closeout procedures for
EVA 1 and EVA 2. The EVA #i and EVA #2 rapid closeout

procedures would be used only if a contingency situation
exist which would force the crew to ingress the LM faster

than the nominal 30-35 minutes.
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MISSION:14, H-3 DATE: DEC31, 1970
EVA: OFF-NOMINALRAPIDCLOSEOUTEVA#l

--LMP ACTIVITIES CDR ACTIVITIES _T
P R

-- 0
PULLMETNEARMESA MOVETOMESAAREA

STOWIN ETB STOWIN ETB
70MMCAMERA 70MMCAMERA
16MMCAMERA FULLWEIGHBAGS
2-16MM MAGS

CLEANEMU CLEANEMU

-- REMOVETONGS,PLACEIN POUCH REMOVETONGS,PLACEIN POUCH

INGRESS PLACESRC#I ON+Y FOOTPAD

UNSTOW& PLACE SRC #2
ON MET

TRANSETBINTO LM, I0 TRANSETBINTOLM
STOWON LM ASCENT COVER

- PARKMETINSUNAT
45ƒ TO SUNLINE
COVERSRC ON MET WITH
S-BAND COVER

PASSLECTOCDR ASCENDTOPLATFORM
HANG UP LEC

INGRESS
CLOSE HATCH

REPRESS REPRESS

ENDEVA ENDEVA
2O

151



MISSION:14, H-3 DATE: DEC31, 1970
EVA: OFF-NOMINALRAPIDCLOSEOLrFEVA#2

FUN rloN

LMP ACTIVITIES CDR ACTIVITIES -_'MT
R

PULLMETNEARMESA MOVETOMESAAREA

STOWIN ETB STOWIN ETB
70MMMAG 70MMCAMERA
16MMCAMERA 70MMMAG
2-16MMMAGS FULLWEIGHBAGS

CLEANEMU CLEANEMU
REMOVETONGS, REMOVETONGS

INGRESS

RETRIEVE SWC FOIL
STOWIN ETB

- I0

TRANSETBINTOLM, TRANSETBINTOLMn

STOWON LM ASCENT COVER

ASCEND TO PLATFORM

PASSLECTOCDR DISCARDLEC
INGRESS

CLOSE HATCH

REPRESS REPRESS

ENDEVA ENDEVA
_ 20
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SECTION 5.O

APPENDIX



5.1 ABBREVIATIONS

ASE Active Seismic Experiment

ALHT Apollo Lunar Handtool(s)

ALHTC Apollo Lunar Hand Tool Carrier

ALSEP Apollo Lunar Surface Experiments Package

A/S Ascent Stage

CCIG Cold Cathode Ion Gauge

CCW Counterclockwise

CDR Commander

_I Command Module

CPLEE Charge Particle Lunar Environment Experiment

CSRC Contingency Sample (Return Container)

CSC Lunar Surface Close-up Camera

CSM Command and Service Modules

CU Clockwise

DD Dust Detector (Experiment)

DPS Descent Propulsion System

DRT Dome Removal Tool

D/S Descent Stage

ECS Enviromental Control System

_ Extravehicular Mobility Unit

ETB Equipment Transfer Bag

EVA Extravehicular Activity

FPS Frame Rate (Sequence Camera)

FTT Fuel Transfer Tool

ITMG Integrated Thermal-Meteroid Garment

LEC Lunar Equipment Conveyor

LIISSC Left Hand Side Stowage Compartment

LH Lunar Module

L_ Lunar Module Pilot

LPM Lunar Portable Magnetometer

LRL Lunar Receiving Laboratory

LRRR (LR3) Laser Ranging Retro-Reflector

MCC-H Mission Control Center - Houston

MESA Modularized Equipment Stowage Assembly (Descent Stage)

MET Modularized Equipment Transporter

MSFN Manned Spaceflight Network

OPS Oxygen Purge System

PLSS Portable Life Support System

PSE Passive Seismic Experiment

RCS Reaction Control System

RTG Radioisotope Thermoelectric Generator

S/C Spacecraft

SEQ Scientific Equipment (Bay) (Descent Stage)

SIDE Suprathermal Ion Detector Experiment

SRC Sample Return Container

SWC Solar Wind Composition (Experiment S-080)

TV Television

UHT Universal Handling Tool
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5.2 Lunar Surface Operational Constraints

5.2.1 Introduction

The lunar surface operational constraints presented in this sec-

tion are restricted to the flight crew operational constraints

which are concerned with lunar surface extravehicular activity.
The constraints presented here are further restricted to the

lunar surface EVA constraints for the third Lunar landing mis-

ssion. Excluded are spacecraft constraints except where those

constraints have a direct bearing on the crew members during
the EVA operations.

By definition, a lunar surface constraint is any limitation im-

posed on lunar equipment design, operational procedure or se-

quence, etc. due to an equipment, human or environmental
characteristic.

5.2.2 Constraint Classification

The constraints are divided into five different categories. The

activity or equipment being constrained determines the category
of the constraint. The constraints which fall into two or more

categories are classified as GENERAL.

Each constraint is also identified according to the impact on the

mission that a violation of the constraint would produce. Only
the direct results of the constraint violation are considered in

determining the violation classification. Multiple malfunctions

and the different possible contingencies are not considered. The

constraints violation classification is enclosed in parentheses
following the constraint.

5.2.2.1 Constraint Categories

Mission Operations:

Constraints on mission operations that are necessary due to con-

siderations of a lunar surface activity.

Lunar Surface Operations:

Constraints on lunar surface operations that are necessary due to

equipment design and/or the lunar environment.
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Equipment Operation:

Constraints on equipment operation that are necessary due to the

equipment design.

General:

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

landing mission.

5.2.2.2 Violation Classification

Critical:

A constraint that is necessary to prevent a compromise of mission

safety. A violation of a critical constraint would jeopardize

the safety of the crew or equipment essential to the completion
of the mission.

Major:

A constraint that is necessary to prevent the compromise of the

mission requirement.

Minor:

A constraint that cannot be classified as CRITICAL or MAJOR but

is necessary to optimize lunar surface activities.

5.2.3 Lunar Surface Operations Constraints

Spacecraft Attitude:

Lunar surface EVA operations will not be conducted when the angle

of the LM X-axis with the local gravity vector exceeds 15 ƒ. This

attitude may arise from the combination of all factors such as

asymetric compression of the landing gear struts and terrain con-

ditions. (CRITICAL) (Provisional, documentation to substantiate
is unavailable)

Landing Site Slope:

The maximum topographical slope on which lunar surface EVA opera-

tions will be conducted will be that which the astronaut can safely

negotiate unassisted. This is presently established as 15ƒ.

(CRITICAL) (Reference: Unpublished report of test "Crewman Capa-

bility 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 Operations:

The forward hatch may be left fully open during the EVA (up to 3

hours) provided: (CRITICAL) (GAEC LM Engineering Memorandum LMO-

510-1201, April 24, 1969)

i) The cabin temperature, GF 1641T, must be between 60ƒF
and 90ƒF at the beginning of the EVA,

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

Otherwise, the limit is:

i) 15 minutes for hatch fully open or

2) For the duration of the EVA provided the door is no
more than 3 inches from the closed position, using

the door snubber device for control.

Forward Contamination Control:

Fecal bags and other human wastes will be processed with a
disinfectant and double-bagged prior to jettisoning. It is pre-

ferred that these be returned to earth by transferring to the CSM.

As alternatives the wastes will be stowed in the descent stage

if possible. Otherwise, it will be left on the lunar surface.
(MINOR)

Extravehicular Communications System:

The first crewman to the lunar surface will operate in the relay

mode. For two-man EVA operations the dual mode is nominal. (MAJOR)

(Reference: NASA, Land, C.K., "Performance Analysis of The Extra-
vehicular Communication System," MSC Internal Note EB-R-68-14,

May 16, 1969).

The fully unstowed PLSS antenna physically interferes with the
S-band erectable antenna reflector during alignment operations.

(MAJOR) (Reference: Slight, J. B., "S-hand Erectable Antenna/EMU

Physical Interference Test, "Memorandum EC 64-111, July 20, 1967).

OPS Metabolic Capability:

The maximum heat removal of the Oxygen Purge System (OPS) is about

950 BTU/HR average over the period in which t_e man is storing 300
BTU. The heat removal capacity of the OPS is 475 BTU's. (CRITICAL).

(Reference: Zieglschmid, J. F. M.D.; Results Eighth Lunar Surface

Operations Planning Meeting; June 7, 1968).
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LiOH Cannister

The LiOH Cartridge of the PLSS can be stored at temperatures within

the limits of Fig. 4.5-29 of Apollo Operations Handbook, Vol. IV,

EMU Data Book,Amend. 18 (7/3/69). 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 stowed is sealed to the spacecraft

environment. Exposure to ambient pressures less 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 Scientific Equipment Bay doors must be closed after the ALSEP

is removed from the bay in order to maintain LM thermal control.

(CRITICAL) (Reference: Discussion Between: GAEC Engineers and

Lunar Surface Operations Office Engineers; July 25, 1967).

PLSS Battery

The PLSS battery and LiOH canister must be replaced subsequent to
the first EVA and prior to the second EVA. (CRITICAL) (Reference:

CF32-9M-276; Lunar Surface Operations Office; Twentieth Lunar

Surface Operations Planning Meeting, September 12, 1969).

5.2.4 Equipment Operation Constraints

Still Camera (Hasselblad):

Film Environment - The film magazine should not be exposed to vac-

uum conditions for periods in excess of 5 hours. The fiim tempera-

ture must be maintained in the range of 50-100ƒF. (MAJOR)

Sequence (Data Acquisition) Camera:

Magazine Temperature - The film magazine limits 130ƒF as indicated

by temperature gage on side of magazine (MAJOR) (Ref: NASA R.

Gerlach in Minutes Third Meeting Lunar Surface Operations Planning
Meeting, 1/19/68).
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Color Television Camera

-- i. Optical Line-of-Sight must not be pointed _ithin 45ƒ of the sun,

nor should it be pointed at low light level areas with high con-

trast bright zones for long time periods. (MAJOR)

NOTE: Camera setting under these conditions (not to exceed 30 min-

utes) lens aperture f:22, zoom 25mm, focus infinity, ALC
switch on AVEP_GE.

2. Bright scenes or with cre._nen in picture for long periods require
camera to be reset to PEAK on ALC switch. (_JOR)

3. Lens cap should be used when moving camera to another location.

4. Color TV camera should not be placed in the shade if not opera-

ting, but may be in shade for not longer than one hour if camera

is operating. (P_JOR)

5. Camera case should be kept as free from dirt as possible. (_JOR)

NOTE: No time constraint on operation in sunlight if case is clean.

(Reference: Memorandum from Manager, Apollo Spacecraft Program to

Director, Flight Crew Operations, PD7/MI66-70 dated April i, 1970

"Color TV Operating Constraints".)

6. Camera warmup time is <I minute under temperature limits antici-

pated for Apollo missions.

(Reference: Telecon P. Coan office/EE2 to Lunar Surface Operations

Office CF72, July 8, 1970.)

S-Band Erectable Antenna:

i. Line of Sight: The antenna requires unobstructed line of sight
of the earth, free of any blockage of spacecraft elements, of ter-

rain. (CRITICAL) (Reference: NASA, S. Kelley, Minutes Second Lunar

Surface Operations Planning Meeting, January i, 1968; also applies
to items 2 and 3 below.)

2. Antenna Stability: The maximum equivalent pitch down reflector

angle for tripod stability is 60 ƒ. This includes the actual

pitch of the reflector to account for site location,ccorrection

for earth-moon undulations and terrain slope. The tripod design

limit to terrain slope which can be manually compensated by tri-

pod adjustment is 5ƒ. (CRITICAL)
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3. Cable Lensth: The antenna cable length outside the MESA is 30
feet. However, the usable length is determined after allowance

is made to permit surplus of cable on surface to avoid pull on
the antenna. The effective radius to deploy the antenna is then

approximately 20 feet. (MINOR)

Apollo Lunar Surface Experiments Package (ALSEP) (See ref. 3 and 9)

The ALSEP will be deployed a minimum of 300 feet from the LM on the Z-axis.

The 300 foot minimum distance to the emplacement area is due to the neces-
sity of ALSEP deployment out of the LM acent blast area. The walk to the

deployment area is timed to prevent excess RTG warmup and thereby avoid

thermal problems for the crewman. (MAJOR) (Reference: Weatherred, C. J.;

Bendix Aerospace Systems Division; Letter - BX P. O. 1726-68-970-1918,
May 8, 1968.)

I. ALSEP Hold Points

The following list of hold points is provided. The sequence of

the ALSEP deployment may be stopped after the completion of any

one of the hold points, to be continued at some later time by

going to the next series of tasks. (MAJOR) (Reference: Clayton,
J. F.; Bendix Aerospace; Letter October 27, 1967.)

la) Remove Packages #i and #2; close SEQ bay door; emplace

ALSEP packages with experiments in and facing the sun.

ib) Tilt fuel cask; dome not removed.

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

id) Fuel RTG; carry ALSEP to deployment site; remove ALHT

(if necessary) and subpallet from Package no. 2; carry

Package no. 1 to implace site (do not deploy); inter-

connect RTG cable (do not actuate shorting switch).

le) Deploy Package No. i as well as Package No. 2; release

and remove experiments; raise sunshield; deploy experi-
ments (IF DESIRED).

if) Deploy experiments and complete ALSEP tasks. A hold

point exists after each experiment is deployed.

2. ALSEP Deployment

The ALSEP is deployed a minimum of 300 feet from the LM.

The individual experiment constraints are as follows: (The

Central Station/Package No. 1 is used as a reference with

an imaginary clock superimposed on its top so that 12 o'clock

falls on the back of the package). (MAJOR)
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2a) RTG

PARAMETER CONSTRAINT

Separation Between RTG and 9 to 12 ft. Limited by 13 ft

Central Station cable. Hot RTG should be away
from Central Station to avoid

contact with astronaut, and to

provide maximum heat radiation

to free space.

RTG Orientation from Central +20 ƒ East or West of Central Sta-

Station tion as visually determined by as-
tronaut to minimize thermal load

on Central Station.

RTG Deployment Site Horizontal site. Pallet must be

horizontal +i0 ƒ, as visually de-

termined by astronaut. No mechani-

cal provisions for astronaut to

level RTG. Astronaut will avoid

craters and slopes which impede

dissipation of heat from RTG.

RTG Alignment No critical constraints. Astronaut

will align so as to favor RTG cable
exit toward Central Station.

Interrelation Nominal Current Readings:

Time after fuelin$ Short Circuit Current

i0 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 CONSTRAINT

Central Station-to-LM 300 to i000 ft. This distance is

Separation required to keep ALSEP out of the

LM ascent debris blast area.

Central Station Orientation Due West or East of LM, preferably

from LM West. Must not be deployed in sha-
dow of LM.

Central Station Deployment Site Approximately horizontal, as visually

determined by astronaut to provide
stable base for antenna. Astronaut

must avoid craters and slopes which

would degrade thermal control of

unit.

Central Station Leveling 5ƒ of vertical as noted by astro-

naut on bubble level. Leveling pro-

cedure interacts with alignment

procedure.

Central Station Alignment _5 ƒ of East-West as aligned by as-

tronaut using partial compass rose.

Alignment affects thermal control

capability of Central Station.
Closed or curtained sides of Cen-

tral Station must face East-West.

Interrelation Central Station, as with most ALSEP

subsystems, requires clear field-of-
view for both thermal control and

scientific data reasons. Central

Station must 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 bottom of

SEQ Bay is from 18 to 60 in. from

lunar surface and with a 15 degree

tilt in any direction.
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Central Station Antenna

PARAMETER CONSTRAINT

Site Selection Attached to Central Station

Antenna Leveling +0.5 ƒ of vertical. Astronaut will

use bubble level to adjust. Level

adjustment interacts with align-
ment.

Antenna Alignment +0.5 ƒ of East-West line, with ref-
erence to sun line. Astronaut will

use sun dial to align.

Antenna Azimuth Setting Astronaut will set dial to value
indicated on Cuff Checklist for

landing site chosen.

Antenna Elevation Setting Astronaut will set dial to value

indicated on Cuff Checklist for

landing site chosen.
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2c. SIDE/CCIG

PARAMETER CONSTRAINT

SIDE/CCIG - Central Station 50 to 60 feet from Central

Separation Station,limitedby 60-foot
cable, SE of central station.

SIDE orientation from Box parallel to Central Sta-

Central Station tion, S side as visually de-
termined by crew

CCIG orientation from Orifice must point away from
Central Station Central Station

SIDE/CCIG Deployment Site Approximately level spot.
Unobstructed view in front of

orifice. SIDE placed on screen,
CCIG off screen.

SIDE leveling +5ƒ of level by use of bubble
reference

SIDE alignment +5ƒ of E-W line, with arrow

Toward subearth point (e).

CCIG alignment +20ƒ of N-S line

Special Requirements CCIG onifice must point away

from all man-made objects

(±90ƒ)

CCGE and SIDE must be sepa-
rated by 3.5 to 4 feet.

161



2d) PSE

PARAMETER CONSTRAINT

PSE-to-Central Station 8 to 9 ft. Limited by i0 ft cable,

Separation 8 ft minimum separationdue to
thermal heat from RTG.

PSE Orientation from Central Due East or West of Central Station as

Station visually determinedby astronaut. Must
be out of field-of-view of Central Sta-

tion radiator. Opposite side of RTG.

PSE Deployment Site Approximately level spot.

PSE Leveling Must be coarse leveled by astronaut
within +5 degrees of vertical. Five

degrees--is the limit of the automatic,

fine-leveling gimbal system.

PSE Alignment Astronaut must rough align within +20

degrees of lunar East, before openTng

PSE shroud, by pointing arrow on the

sensor girdle towards the sun.

Fine alignment will be performed by

the astronaut after removing girdle

and spreading the thermal shroud.

Astronaut will read and record, to

the nearest degree, the intersection

of the shadow of the gnomon on the

compass rose. Final azimuth align-

ment must be known within +5 degrees

accuracy with reference to lunar
North or South.

Interrelation PSE must be no less than i0 ft from

other units to minimize pickup of

stray vibrations by PSEƒ
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2e) CPLEE

PARAMETER CONSTRAINT

CPLEE-to-Central Station 9 to i0 ft, limited by Ii ft cable.

Separation

CPLEE Orientation from Central Generally NE of Central Station.

Station Minimum i0 ft, preferably 20 ft from

RTG. Must avoid field-of-view of

Central Station radiator. Orientation

visually determined by astronaut.

CPLEE Deployment Site Approximately level area, free of

gross surface irregularities and
rocks or boulders. Bottom of ex-

periment should not touch the sur-
face.

CPLEE Leveling Within +2.5 degrees of vertical.
Astronaut will level the CPLEE

using bubble level. Leveling in-

teracts with alignment.

CPLEE Alignment Within +2 degrees of East-West sun

line. Astronaut will align so that

arrow on top of unit points East,

then report, within +i degree, the

reading of the shadow of the hand-

ling tool on the partial compass
rose.

Interrelation Radioactive contaminants caused by

other ALSEP Subsystems must be less

than 0.i count per second in all
channels of CPLEE.
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2f. ASE

PARAMETER CONSTRAINT

Geophone-Distances from 12+2 ft to ist Geophone
Central Station 150+1.5 ft to 2nd Geophone

300T3 ft to 3rd Geophone

Geophone - orientation Opposite side from Mortar

from Central Station Package

Geophone - deployment site Generally level

Geophone - leveling _7 ƒ of level and visually

determined by crew*

Geophone - alignment +3 ƒ from straight line as judged
of cable by crew based on flag indicators

on Mortar Package, and No. 2 geo-

phone along direction NE-SW to N-S.

Mortar Package - Distance i0_i feet, limited by

from Central Station ll-foot cable

Mortar Package - deploy- Generally level, with no
ment site obstaclesdown range of

grenade line of flight

Mortar Package - leveling +5 ƒ of level, as determined

by crew using bubble.

Mortar Package - align- +3 ƒ from geophone deployment
ment of box line, such that line-of-

flight of grenades will be

extension of line of deploy-

ment of geophones

Mortar Package - Exhaust of grenades must

Special Requirements not impinge on any ALSEP

experiment or Central
Station. Box must be set

up to preclude such impinge-
ment

*Very critical to success-

ful operation, as geophone
data loss occurs at a tilt

of 15ƒ or more.
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12124/70 (CR) #2
5.3 ALSEP
Miss Op Koppa
1 of 1
2Refs Ref1

5.3 ALSEP AND SCIENTIFIC EQUIPMENT PROCEDURES

5.3.1 Detailed Nominal Deployment Procedures for ALSEP

The following sequences are included:

SEQ Bay Door Opening

ALSEP Package Unloading

SEQ Bay Door Closing

Radioisotope Thermoelectric Generator (RTG)

Fuel Capsule Unloading

LR 30ffload

LR 3 Deploy

RTG Power Cable Deployment and Hookup

Suprathermal Ion Detection Experiment (SIDE) Deployment

Passive Seismic Experiment (PSE) Deployment

Thumper/Geophone Removal

Mortar Package Deployment

Charged Particle Lunar Environment (CPLEE) Deployment

ALSEP Antenna Erection and Aiming

Central Station Activation

Geophone Deployment

Thumping Activity

Activation of Mortar Package
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SEQ BAY DOOR OPENING

i. Remove thermal cover from door lanyard (R side of door)

2. Remove lower Velcro strap and grasp lanyard

3. Back away to position clear of door

4. Pull white part of lanyard to raise door

5. Verify door fully open and folded up over SEQ Bay

6. Verify lanyard untangled and temporarily stow on LM strut

7. Secure doors with Velcro strap if Quad II is low

ALSEP PACKAGE UNLOADING

i. Remove boom lanyard from package handle

2. Move to position i0 ft from package and in front of it

3. Pull white portion of boom lanyard until package unlocks

and boom pulls package out to full extension (package

will swing free of LM at back edge) of boom

4. By discrete pulls on black and white striped portion of

lanyard, lower package to surface (assist package if re-

quired to achieve handle up position)

5. Release white portion of boom lanyard from base of pack-

age

6. Pull pip pin to free hockey stick

7. Release small lanyard from velcro on handle

8. Move package clear

9. Pull black and white striped portion of lanyard to
retract boom

SEQ BAY DOOR CLOSING

i. Tuck hockey sticks, lanyards and cables inside SEQ Bay

or out of way

2. Retrieve door lanyard from LM strut
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3. Move to position clear of door

4. Pull black and white striped portion of lanyard until

door is closed

5. Toss lanyard under LM

RADIOISOTOPE THERMOELECTRIC GENERATOR (RTG) FUEL CAPSULE

UNLOADING

i. Remove cask rotation lanyard from inside of Protective
Door

2. Holding fabric part of lanyard rotate cask to near-

horizontal position such that cask dome is within easy

reach (first pull release pins)

3. Pull cask lanyard out of way

4. Receive Dome Removal Tool (DRT) from other Crewman

5. Insert DRT in Dome

6. Remove Dome and discard Dome with tool under LM

7. Receive Fuel Transfer Tool from other Crewman

8. Insert FTT into fuel capsule head

9. Rotate tool handle to engage capsule and release capsule

from cask

i0. Withdraw tool and capsule from cask

ii. Move to Package No. 2 (other Crewman will have rotated
it to loading position)

12. Insert capsule into RTG

13. Release tool (FTT) by counterrotating tool handle

14. Discard FTT under LM

LR 30FFLOAD

i. Walk to Quad No. 1

2. Pull handle and remove thermal shield
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3. Pull lanyard to release LR 3 bracket from LM

4. Slide LR 3 assembly out from LM and place on Lunar surface

5. Pull two pins to release carry handle from bracket

6. Discard carry handle under LM

7. Remove restraining pull pin on handle and then twist

handle CW to release LR 3 from bracket

8. Place LR3 near +Z foot pad

LR 3 DEPLOY

I. Carry to deploy site i00' W from ALSEP site

2. Pull pin 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 using Bubble level

7. Remove dust cover

8. Check align and level

RTG POWER CABLE DEPLOYMENT AND HOOKUP

i. Use UHT to release 3 Boyd bolts on RTG Cable Reel

2. Engage UHT in RTG Cable Reel carry socket

3. Using UHT, remove RTG Cable Reel from Package No. 2 and

proceed to Package No. 1 (Power cable will deploy as you
walk)

4. Remove shorting switch pull pin and discard

5. Grasp shorting switch assembly

6. Disengage UHT from RTG Power Cable Reel and discard reel
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7. Report ammeter reading

8. Remove central station dust cover and discard

9. Mate power cable to central station and check indicator

i0. Mate SIDE Connector (receive from other Crewman)

Ii. Depress shorting switch

12. Release SIDE cable connector

13. Tether UHT

SIDE DEPLOYMENT

i. Use UHT to release four Boyd bolts and verify SIDE and Boyd
bolt release

2. Remove left front Boyd bolt cap

3. Engage UHT in carry socket and lift SIDE off C/S

4. Remove SIDE cable reel by pulling out and deploy some
cable

5. Pull lanyard No. 1 and verify leg deployment

6. Other Crewman connects SIDE to C/S

7. Remove CCIG Boyd bolt

8. Walk to a site 55' NE of C/S to deploy SIDE

9. Remove ground screen and CCIG

i0. Position SIDE on ground screen and deploy CCIG N 5'

ii. Check dust cover corners

12. Pull lanyard No. 2 to remove dust cover pull pin

13. Level and align

PASSIVE SEISMIC EXPERIMENT DEPLOYMENT (PSE)

i. Use UHT to remove Boyd bolt on PSE Stool
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2. Use UHT to remove PSE Stool from Subpallet

3. Grasp Stool

4. Proceed i0 feet N of Package No. 1 and place PSE Stool
on surface

5. Use UHT and release 4 Boyd bolts on PSE

6. Use UHT to remove PSE from Package No. 1

7. Transport PSE to PSE Stool using UHT. Hover PSE over

Stool and align arrow West, place PSE on stool, remove

girdle and discard

8. Align then remove UHT

9. Use UHT to deploy skirt

i0. Use UHT to level PSE with Bubble level as reference.

Report alignment using sun compass

T/G REMOVAL

i. Verify Astronaut Switch No. 5 - CW

2. Release Boyd bolt on T/G restraining arm with UHT

3. Grasp T/G restraining arm with one hand and grasp lower

end of T/G with other hand and remove from plate assembly -
discard plate assembly

4. Unfold T/G, position and lock sleeves

5. Walk to >_T reeling off 12' of cable and stow T/G on MET

DEPLOY MORTAR PACKAGE (M/P)

i. Place UHT in carry socket

2. Grasp UHT and pull M/P pull ring to remove socket pin
and deploy first support leg

3. Manually rotate UHT socket

4. Unfold second M/P support leg and lock both legs in ex-
tended position
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5. Grasp forward end of M/P antenna, free antenna from

spring clips and erect first section

6. Place M/P on surface West of central station and orient
Northwest

7. Deploy other three sections of antenna

CHARGED PARTICLE LUNAR ENVIRONMENT EXPERIMENT (CPLEE)

DEPLOYMENT

I. Use UHT to release 3 Boyd bolts on CPLEE

2. Use UHT to remove CPLEE from Package No. 1

3. Remove carry socket rotation pull pin and discard

4. Transport CPLEE I0 feet NE of Package No. 1 and place CPLEE
on surface

5. Level CPLEE, using Bubble level

6. Align CPLEE, using shadow cast on dust cover (Arrow East)

ALSEP ANTENNA ERECTION & AIMING

i. Retrieve antenna mast (carry handle) from Subpallet

2. Remove aiming mechanism housing from Subpallet

3. Return to Package No. 1

4. Install antenna mast on Package No. 1

5 Install aiming mechanism on antenna mast

6 Grasp antenna and install on aiming mechanism

7 Remove aiming mechanism housing and packaging and discard

8 Adjust leveling knobs, using Bubble level

9 Observe sun compass, adjust alignment knob

i0 Enter azimuth

ii. Enter elevation

12. Recheck level
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CENTRAL STATION ACTIVATION

i. Use UHT to turn on Astronaut Switch No. I and Switch No. 5

2. Receive confirmation of good RF and data transmission if
required

SWo (2) turns on central power

SW. (3) turns exp. (seq) to operate

SW. (4) high bit rate data

GEOPHONE DEPLOY

i. From the MET obtain EXT handle and achor and mate

2. Clip T/G flag on EXT handle pick up hammer from HTC

3. Select deployment line and hammer anchor through power
cable and geophone cable loops

4. Proceed to deploy cable to ist geophone

5. Remove geophone spring clip

6. Remove geophone

7. Push into surface with foot and check alignment

8. Reel off 150' of cable and watch for flag on cable then
watch for end of cable

9. Repeat Steps 5 thru 7

i0. Reel off 150' of cable and watch for flag on cable then
watch for end of cable

ii. Repeat Steps 5 thru 7

THUMPING ACTIVITY

i. Confirm MCC-H ready for thumping activity

2. Notify A1 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

I. Walk to M/P and verify other Crewman is not in front of M/P

2. Engage UHT in latch on safety pin and rotate 90ƒ CW

3. Try to remove UHT without changing the M/P alignment, if
not leave in and continue

4. Retrieve safety pin lanyard and pull to remove safety pin

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 stay at least 15' from back of M/P
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5.3.2 Scientific and Operational Equipment Procedures

The following sequences are included:

Contingency Sample Collection

Expendables Unstowage

Flag Deployment

Lunar Portable Magnetometer (LPM) Offload

LPM Point Measurement

LPM Traverse Measurement

LPM Traverse Measurement - Final

MESA Blanket Removal

>_T Offload

_T Deploy

S-Band Unstowage and Deployment

Solar Wind Composition (SWC) Deployment

TV Deployment
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CONTINGENCY SAMPLE COLLECTION

I. Remove contingency sampler from pocket

2. Discard Velcro retention strap

3. Assemble handle and secure cable in slot at end of handle

4. Extend bag using tab on bottom of bag

5. Take sample

6. Stow intact sampler and soil on LM strut

EXPENDABLES UNSTOWAGE

i. Unfold SRC Table, push down until clips engage on lower

edge of MESA

2. Secure SRC Table level front and back with Velcro strap

3. Unfold and hang ETB on side of SRC Table

4. Pull pins on LiOH canister retainers, remove canisters

5. Place canisters in ETB

6. Leave flap on ETB open

7. Other Crewman will place CS in ETB then close flap before

transferring

FLAG DEPLOYMENT

i. Pull flag stowage pip pin

2. Lift the flag from its stowage

3. Walk to the deployment site. Push the lower section of

the flag staff into the surface

4. Remove the hammer from stowage by releasing the two tie-

down snap straps and lifting the hammer from its MESA

stowage location

5. Using the hammer drive the lower section of the flag
staff into the surface
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6. Deploy the horizontal shaft by first extending then ro-
tating the shaft so it is perpendicular to the flag staff

7. After the lower section has been driven into the surface,

insert the upper section of the flag staff into the lower
section

LUNAR PORTABLE MAGNETOMETER (LPM) OFFLOAD

i. Both Crewman walk to SEQ Bay

2. Open thermal shield by removing bottom part of the shield

and by pulling loop at bottom and separating the velcro

3. Grasp LPM pallet handle and pull lanyard to release pallet

4. Walk to _T and place pallet on back of MET - other Crewman
will close thermal shield

5. Pull snap straps and remove tripod from pallet and hand to
other Crewman

6. Release sensor head from pallet and hand to other crewman

7. Release cable reel from pallet and stow on MET

8. Other Crewman will then mount sensor head on tripod (#i on

top) and stow assembly on MET

9. Release electronics box from pallet and report box tempera-
ture

i0. Stow electronics box on MET

ii. Uncage meters and turn on electronics

12. Discard pallet under LM

LPM POINT MEASUREMENT

i. Walk to measurement site

2. Unstow cable reel and drop to surface

3. Unstow sensor/tripod

4. Walk about 35' from MET with sensor/tripod and deploy cable
until white mark on cable is visible
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5. Erect tripod and orient sensor such that #i is facing down
sun

6. Align and level sensor/tripod using Bubble level and walk
back to MET

7. Report to MCC when back at the MET

8. Retrieve 70mm camera from MET and photo sensor/tripod with
horizon in view - tether tongs

9. MCC will notify crewman when to report meter readings -
60 secs at MET

i0. Report meter readings X, Y, Z; X, Y, Z AND X, Y, Z

II. Return to sensor/tripod and reorient sensor such that #2

is facing down sun

12. Repeat steps 6,7,9, and i0

13. Return to sensor/tripod and reorient sensor such that #3
is facing down sun

14. Repeat steps 6, 7, 9, and i0

15. Return to sensor/tripod and pick up and stow on MET

16. Pick up cable reel with tongs and rewind cable and stow
on MET

LPM TRAVERSE MEASUREMENT

i. Walk to measurement site

2. Unstow cable reel and drop to surface

3. Unstow sensor/tripod

4. Walk about 35' from MET with sensor/tripod and deploy
cable until white mark on cable is visible

5. Return to sensor/tripod and reorient sensor such 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 MCC when back at the >_T

8. Retrieve 70mm camera from MET and photo sensor/tripod with

horizon in view - tether tongs

9. MCC will notify crewman when to report meter readings -
60 secs at >_T

i0. Report meter readings, X, Y, Z; X, Y, Z AND X, Y, Z

iio Return to sensor/tripod and pick up and stow on MET

12. Pick up cable reel with tongs and rewind cable and stow
on _T

LPM TRAVERSE 5_ASUREMENT (FINAL)

i. Walk to measurement

2. Unstow cable reel and drop to surface

3. Unstow sensor/tripod

4. Walk about 35' from >ST with sensor/tripod and deploy
cable until white mark on cable is visible

5. Return to sensor/tripod and reorient sensor such that #3

is facing down sun

6. Align and level sensor/tripod using Bubble level and walk
back to _T

7. Report to MCC when back at the MET

8. Retrieve 70mm camera from MET and photo sensor/tripod with
horizon in view

9. MCC will notify cre_man when to report meter readings -
60 secs at M_T

i0. Report meter readings X, Y, Z; X, Y, Z AND X, Y, Z

ii. Remove electronics box, read temperature labels, and
discard box

_SA BLANKET REMOVAL

i. Unwrap Velcro strap from 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 side of
MESA

4. Pull back L side of blanket under MESA restraint strap
and let fall on L side

5. Verify all side orifices on MESA clear of blanket

MET OFFLOAD

i. Adjust MESA to allow MET to swing down

2. Pull lanyard (right hand side of MESA) to remove outer
thermal shield - discard

3. Pull lanyard No. 1 to allow MET to swing down

4. Pull lanyard No. 2 to release MET from MESA

5. Carry MET to +Y strut and place on foot pad

MET DEPLOY

i. Retrieve MET from +Y footpad and walk to a position in the
field of view of the TV camera

2. Grasp MET and hold upright - wheels outward

3. Pull lanyard (2 pins) to release wheels and unfold and lock
wheels one at a time

4. Pull lanyard (i pin) to release legs and handle

5. Deploy legs

6. Place MET in upright (normal) position

7. Assemble handle and remove stowage bracket

8. Pull lanyard to release table and pull table up into

locked position

9. Push down LPM tripod holder to locked position

163N



S-BAND ANTENNA UNSTOWAGE AND DEPLOYMENT

i. Walk to Quad #i

2. Remove thermal shield

3. Remove Velcro straps and pull 2 pip pins at base of an-
tenna

4. Grasp antenna by deployment bar and lift handle

5. Pull antenna out and down to clear LM

6. Unfold lift handle

7. Carry antenna by deployment bar to errection site (20 ft.
from LM, clear view of Earth)

8. Place antenna vertically on surface, handle down, orien-

tation arrow on top pointing toward Earth

9. Release 3 leg clamps

i0. Depress (i at a time) the 3 leg tips out of the top cap

ii. Discard top cap and foam liner away from LM

12. Grasp antenna horn top plate and raise first section of
antenna feed support

13. Verify ist section locked in detent CAUTION DO NOT TOUCH
HELIX ELEMENT

14. Extend 2nd antenna feed support section in same manner
as ist

15. Verify 2nd section fully extended and locked in detent

16. Extend antenna legs by pushing up on 2 loops on ends of

legs. Extend to proper paint ring (determined by astro-
naut height and reach capability) and lock down clamps

17. Verify antenna toward Earth by arrow on rib support

18. Move to right by the deployment bar

19. Pull each of the 3 velcro straps loose-legs will fall to
surface. Discard thermal cover.
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20. Using both hands, lift antenna vertically from surface

until the handle underneath can be grasped

21. Continue to lift antenna until tripod detents engage and

antenna is stable on 3 legs

22. Pull pip pin from bottom of deployment bar

23. Pull bar down and discard

24. Implant each leg in surface

25. Remove rib tip protector (it will slide down one of the

legs to surface)

26. Uncoil reflector release cable from around antenna

27. Hold cable taut and in straight line to plunger

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 to deploy dish

31. Walk to Left side, MESA

32. Release antenna cable connector by pulling Velcro tab
and snap free

33. Pass cable connector under MESA retaining strap

34. Holding connector, walk back to left of antenna until

cable is completely unwound from MESA (black and white

strip visible)

35. Walk to antenna

36. Mate 2 connector parts, turn cable part clockwise (as viewed
from cable end)

37. Move to crank location and unstow

38. Uncoil crank by 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 shift gears)

41. Press legs into surface

42. Check alignment by sighting along mast

43. Check alignment by using alignment sight

44. Fine align using crank as required

IN = PITCH

OUT = AZIMUTH

SOLAR WIN_ COMPOSITION (SWC) DEPLOYMENT

I. Release the two SWC tie-down snap straps and lift the

SWC from the _SA

2. Carry the SWC to the deployment site 60 feet from the

LM in Quad I

3. Extend each section of staff until it locks. (red band

should be visible) Apply a compressing force to each

section to check sections locked

4. Extend shade cylinder and rotate toward red side of

pivot point, i.e., red to red

5. Extend foil shade and hook to lower portion of staff

6. Press staff into surface with foil normal to sun (side

marked SUN to SUN)

TV DEPLOYmeNT

i. Release two snap tie-down straps

2. Lift the tripod from the MESA

3. Deploy the tripod legs and extend the center shaft

4. Set the tripod on the surface near the >_SA

5. Release the cable connector snap tie-down strap

6. Release lens tie-down snap straps
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7. Release the end snap on the camera tie-down snap strap

8. Using pip pin cable, pull the two top pip pins to open

the camera stowage container

9. Open and rotate the top half of the camera stowage con-
tainer forward and down

i0ƒ Reset lens and put on lens cap

ii. Deploy the TV camera handle

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

13. Insert the TV camera handle in the adapter ring 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 2:30/50 position
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5.4 Equipment Decals

Fig. 5.4-i presents the equipment decals which the crew utilizes during

their operations on the Lunar Surface.
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