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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 IM vehicle on the lunar surface. Each
EVA is plamned for four and one-fourth hours activity beginning with
depressurization of the IM 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 IMP's tasks
side~by~side so that no confusion will exist as to which crewman is doing
what, or how the two cooperate in the operations on the lunar surface.

The procedures herein are responsive to the Mission Requirements for

SA509/CSM-110/1M-8 H-3 Type Mission (Reference 2) currently in effect
as of the date of this document.
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2.0 MISSION DESCRIPTION

The following information is from the "Mission Requirements,

SA-509/CSM~110/1M-8, H-3 Type Mission, Lunar Landing,'" dated June 9,
1970, and its approved revisions.

2.1 Mission Objectives

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

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

2) Deploy and activate 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:

1) $-059 Lunar Field Geology
2) $-031 Passive Seismic Experiment
3) S-033 Active Seismic Experiment
4) S-036 Suprathermal Ion Detector Experiment
5) S-038 Charged Particle Lunar Environment Experiment
6) S~058 Cold Cathode Ion Gauge Experiment
7) M-515 Lunar Dust Detector Experiment
8) S-078 Laser Ranging Retro-Reflector
9) S-080 Solar Wind Composition
10) S-198 Portable Magnetometer
11) $S-200 Soil Mechanics

Experiments 2 through 7 are part of the 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
1 1 Contingency Sample Collection
2 2 Apollo Lunar Surface Experiment Pack-
ages (ALSEP)
3 3 Selected Sample Collection
4 4 Lunar Field Geology
7 5 Laser Ranging Retro-Reflector
8 6 Soil Mechaniecs
9 7 Portable Magnetometer
11 8 Modular Equipment Transporter
Evaluation
17 9 Solar Wind Composition
18 10 Thermal Coating Degradation
19 11 EVA Communication System 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 IM will be depressurized to allow egress to
the surface, The nominal plan will provide for two periods of approxi-
mately 4-1/4 hours each for simultaneous EVA by both astronauts. The
radius of operations is constrained to be within the limits imposed by
the capability of the Buddy SLSS/oxygen purge system. The planned lunar
surface activities will include the following major items:

1) <Contingency sample collection
2) Placing erectable S-band antenna in operation in the first
EVA period (as early as feasible in the case in which 210-
foot antenna is not available)
3) 1M dinspection
4y 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)
10) Modular equipment transport evaluation
11) Solar Wind Composition experiment (S-080)

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

2,4 Site Description

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

canism. These ages may be comparable to the ages of the Apollo 11 and
12 mare ages.
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2.5

Lunar Surface Activity for 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 LM 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 1, 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/0PS donning and checkout consume the last
hour prior to EVA 1, which commences with depressurization of the IM
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 1, 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, 07 and H90), 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 1, 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
systems 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 activitv for the fourth manned lunar
landing mission, and third lunar landing.




TABLE 2.5-1: LOOSE EQUIPMENT LEFT ON LUNAR SURFACE

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

2. Discarded On Lunar Surface During EVA 1
Misc. Pip Pins and Fastenings
Thermal Covers and Top Cap S-Band Antenna
Thermal Blanket On MET
TV Camera Bracket
ALSEP RTG Dome Removal Tool and Fuel Transfer Tool
PSE Girdle
ALSEP Subpallet
LR3 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

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

In Jettison Bag

1-ILM ECS LiCOH 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

1émm Data Camera, with Battery, Handle

Close~up Stereo Camera

70mm Data Camera, with Bracket, Handle, 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 IM 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 IM 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 1. 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° 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 1M.

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 (Sample Return Container) table, (See fig. 3.1-3.) He hangs the

9




APOLLO 14 SUMMARY TIMELINE

LUNAR SURFACE NOMINAL EVA 1
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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 100 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
IM and in full sun light (off the -Y strut). He also removes the Laser
Ranging Retro-reflector (LR3) from its stowage place on the IM 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,
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FIGURE 3.1-3 MESA STOWAGE
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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 1l6mm 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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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
ILMP removes and expands the hand tool carrier from package 2, places it omn the

MET, and deposits the dome and duel capsule handling tools from package 2 on
the MET.

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

The CDR then tilts the package to be ready for fuel capsule emplace-
ment in the Radioisotope Thermoelectric Generator (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° 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-legged Passive Seismic
Experiment (PSE) stool, takes it 10 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
10, 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 10 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 100 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 10 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 1b
(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 ILMP 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 traverse)

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 10 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 10 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 structurejwbr line/contrast differences un-
likely to survive sampling procedures.
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When the crew reaches the LM, the TV is repositioned to view the
MESA and ladder region, and the lens is 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 IMP 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 1. 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 IMP 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 1. 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 LM, to receive the Lunar Portable Magnetometer (LPM).
This experiment i1s 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 IMP 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.

While 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 crewman 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 LMP 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-
cisely 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 cn 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
ILMP 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 110 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 rille
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 Apolle 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 IMP 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 IMP. The print in the fresh f£ill
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,

27



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.

SPECTIAL 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 ETB. 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 LMP. 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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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 1
—
PLSS TO LM H20 TRANSFER CODE
. (1) MANDATORY REQUIREMENT
Torso Tiedown - Loosen as reqd B FOR DATA AT TIME
PLSS Pump - OFF 5 OR EVENT DESIGNATED
Disconnect PLSS H20 © n
Connect LM H20
CB(16) ECS: LCG Pump - CLOSE (2) DATA MAY BE DEFERRED
- UNTIL LATER IN EVA OR
LM TO PLSS H20 TRANSFER DEBRIEFING
CB(16) ECS: LCG Pump - OPEN i
Disconnect LM H20
Connect PLSS H20 e
PLSS Pump - ON
Torso Tiedown - Tighten as 3
reqd o
~
; =
[}
e
0400 (1) CDR/LMP EVA WATCH START - MARK
PLSS TO LM H20 TRANSFER
Torso Tiedown - Loosen as reqd o 2
PLSS Pump - OFF S

Disconnect PLSS H20 -
Connect LM H20
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 reqgd

10-31-70

3
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CREW

EVA CUFF CHECKLIST

CDR-1

12-11-70

LMP-1

12-11-70

0+10

0+18

0+22

0+10

0+16

CDR - EVA-1
EGRESS ,FAM,MET
Jett bag «<+—[hand out
Deploy LEC =— [assist
Pull safety-deploy [Tv cB
MESA
Descend
Ascent check egress
& fam

Discuss mobility
& stability
LM check & rpt

Adjust MESA for MET offload
Remove MET blanket door

Release MET-stow on +Y
footpad

LMP - EVA 1
ASSIST, MONITOR

Assist [egress
CB(16) COMM: TV - CLOSE
Jett bags to Al

Pass LEC to Al

70mm Cam to mid-step

Monitor & photo Al
in shadow: DC(f5.6,125,X)
LDAC(f2.8,60,6fps)
DC(£11,250,X)
LDAC(8,250,6Fps)

in sun:

LM & EMU check
CB & VOX sense check
Confirm 'GO' 2 man EVA

SSI93

YOLINOW

EGRESS ,CSRC . SHC

0+18 Close hatch & descend
Ascent check [MET
Stability & mobility

EGRESS
LMP-1 JW

0+28 Deploy SRC table
Unstow ETB-offload bags
Load 2 LiOH cans in ETB
Deploy TV cable

[s-Band
0432 Remove CSRC from pocket
Take sample (stow on ladder)

10-31-70

(2)

(1)

VOICE DATA

CDR - JETTISON BAG

'‘MCC - "GO" FOR 2 MAN EVA

CDR - STABILITY & MOBILITY
DISCUSSION

CDR - LM CHECK

LMP - STABILITY & MOBILITY
DISCUSSION

CDR/LMP - EMU CHECK

?] o
Min (oo/l'n}

CDR - MET OFFLOAD - EASE
OF OPERATION

CDR - VERIFY TV LENS COVERED



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
S | Task
E
LMP ACTIVITIES EVH CDR ACTIVITIES [ M
TIME 1R
33 B2 ¥ M] P R
— Assist CDR (120410 Fove through hatch I
el
a
~  Check CB(16) comm: TV-CLOSE ‘) v
Place 70mm Cam (RHSSC) on mid step
X Pass jett bags to CDR T Jettison bags
W Pass LEC to CDR T Deploy LEC
i 1 Descend ladder to deploy MESA
4|20 =4
= -1, DepToy MESA
1y (34
. 1 Descend to footpad
Perform final LM & EMU check
Verify CB config & VOX sens SQED to surface
L - 4 40,7
Confirm "GO" for 2-man 9 ENVIRONMENTAL FAM.
Check & discuss stabiTity & 2=
- LMP_EGRESS Y+ 3l +IT  mobility ERE
|2 -]
- Move thru hatch a‘f f‘ 35 4 7 %
=2
39 =
— 1,4{ 0+20 Check LM and terrain m
-
b=l
| Descend to footpad 1 =
MET OFFLOAD =
B T Raise MESA —
o
3 Ascent check Remove MET thermal blanket door E
+37 46 z
— Step to surface <+ _fR&]?se MET from MESA
ENVIRONMENTAL FAM Stow MET on +Y footpad %
[~  Check & discuss stability & T =
mobiTlity =
n 4 Adjust MESA, if necessary =
Ei
—
= = Unfold MESA thermal blanket g
- 1 Unstow and erect TV tripod
Erect SRC table
~ Attach ETB to SRC table -+ Set TV lens to f-22
Stow weigh bags on MESA Cover lens with cap
0+30

S

ETK2

34

J(d+4 9




CREW EVA CUFF CHECKLIST

0430

S-BAND

0+26

0+31

TV,S-BAND

Adjust MESA

Open MESA blanket

Erect TV tripod

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

[csc
[swc

0ffload S-Band ant
& carry to 3/20'
Orient wrt Earth
Deploy mast & legs
Steady leg-deploy dish
*CAUT: WATCH PLSS ANT/DISH
RF cable

Align ant & assist

[LR3 |

CDR-1

10-31-70

LMP-1

10-31-70

0+37

0+42

0+49

SWC, LR3, INGRESS

Unstow SWC(MESA)

Extend shaft

Unroll foil shade

Mount & place in sun 10/60'

4 to +Z footpad

0ffload LR

Get S-Band RF cable

Assist Al [S-Band

Ingress LM

SW: S-Band - LUNAR STAY
Track Mode - OFF

Check comm

JMS

VOICE DATA

MCcC -
— TV CAM - ZOOM 30 FOCUS «

(1) LMP - REPORT SWC DEPLOY

CDR LMP

FLAGS

PRESS

CooL

. 0+50 - (1) CDR/LMP - EMU CHECK
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MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
S| 1ask
E
LMP ACTIVITIES St CDR ACTIVITIES ]
Tl
(W | . Y 3
— Stow in ETB: r +30  Unstow and mount TV on tripod
-LiOH Cans (2)
TV :30/50"
B T + sition TV to view MESA &
Deploy TV cable 4_ dder areas
3 T S-BAND_ ANTENNA DEPLOYMENT "
CS COLLECTION o 4N
- Remove CSRC from pocket & i ;‘ T  Remove S-Band Erectable An- = ’é
handle tenna from LM =
I 1+ 42 | 7 HE
Collect sample + 5‘3 Gv — o
FE. o |=
— Detach sample bag /—L Carry antenna to deploy site o
| Stow sample on ladder C
Place antenna on surface =
Orient ant - arrow toward © =
= SWC DEPLOYMENT o earth S
Unstow SWC 54 +3 Remove top cap & foam spacer =4
& b1\ "al-/ 57 T Deploy 2 mast sections §
sd!dlff =
/\(o:" nroll foil shade 4  Extend legs =
llHS‘ﬂ Check antenna orientation
= 0+40 Deploy legs
Place SWC in sun (10/60') .
| 4 Remove & discard cover S
il
OFFLOAD LR® Lift antenna on to legs =
B 3 +  Push legs into surface &
Remove LR™ thermal shield , —
B 1 Remove and discard 1ift bar “w
3 & rib protector
Offload LR” from LM
= + Unstow trigger
Deploy reflector
Unstow and attach cable
Stow near +Z footpad Rough align antenna
= L
ASSIST CDR S-BAND ALIGN ) _ _ 5
Fine align antenna et
- Deploy & connect S-band RF T —
cable 2.
=
B T %)
1
£
- =
4 s =
(o) p
S-BAND SWITCHING “‘(.J+50 -
=

E1K3

36




CREW EVA CUFF CHECKLIST

CDR-1

10-31-70

ETB TRANS, SITE DESC

(B TRANS, 3 15 LRI
0+49 Attach ETB to LEC
Put CS into ETB
Trans ETB up =—— [trans
LM site description
Trans ETB dn =———  [trans

Photo LMP egress [egress
LDAC (f2.8,60,12fps)

§13

FLAG

FLAG,SITE_ [NSPECT, PAN:

1400 Unstow flaq (MESA)
Give £d the shaft =——= [plant
Ext horiz & vert shafts
Mount flag & pose =———[photo

1406 LM & site inspect [TV pan

Rpt LM cond.ldg effects,ldg
area features

Photo: LMP (70mm cam)
-pan 12/30", 4/30' & 8/30"
_footpad/surface(stereo pr)
-DPS surface erosion
-spec interest areas

CDR-1

12-11-70

LMP-1

SHC, LR®, INGRESS

0437 Unstow SWC(MESA)
Extend shaft
Unroll foil shade
Mount & place in sun 10/60'

0+42 0ffload LR to +Z footpad

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

0+49 Ingress LM
SW: S-Band - LUNAR STAY
Track Mode - OFF
Check comm

10-31-70

NS

ETB TRANS, ESRESS

Trans ETB up=————= [trans
Stow cans-top data file
€S to MID-STEP
Load in ETB: [site desc
B&W TV Cam
-2 70mm cam(HCEX)-(MI1D STEP)

ETB

_16mm cam(CEX)-(LHSSC)
-2 16m mags-(purse)
-map (purse)

_thermal deg exp-(purse)

Trans ETB dn =—— [trans
Close hatch & descend

LMP-1

12-11-70

FLAG, TV PAN,SITE SURVEY

Close hatch & descend
photo

1400 16mm cam-ON(£8,250,12FPS)

Get hammer-—=[unstow flag

plant lower shaft [mt flag

Pose

16mm cam-0FF-change mag

Photo Al <—— [pose

LMP-1

1406 TV pan(2:30/50',9 pos.
10 sec each,NO UP SUN)
Show-ALSEP & geology sites
-special interest areas

Reorient TV to MESA  [photos

10-31-70

[1dg report

L AE)

VOICE DATA

0+50

(1) LMP - MARK TO SWITCH ANTENNAS
(1) CDR - RPT LDAC MAG FOR
= LMP EGRESS
RPT START (cc)
- RPT STOP
(12 FPS = 8 MIN. CAP)
— 1+00
(1) LMP - RPT LDAC START
- (12 FPS)
L
(1) LMP - RPT 70mm MAG/EXP
s IIUTNE
(1) LMP - RPT LDAC STOP
MAG CHANGE FROM___TO
(1) CDR - LM STATUS
ATTITUDE, GRND CLEARANCE
| (1) FOOTPAD/SURFACE INTERACTION
PENETRATION, SKIDDING
DPS EXHAUST EFFECTS, CLEARANCE
| (EITHER)COATING, DUST SHIELDING
| OF LM COMPONENTS
LUNAR SOIL CONDITIONS

1410
37

& TERRAIN FEATURES
MCC - TV CAM ZOOM 25 FOR PAN



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970

S | 1ask
E
LMP ACTIVITIES ) EI\|</IAE‘ o - — a frovron
N w| ¥R
—  Ascend ladder 1/2 o+50 Stow CS in ETB P
oo
P
Ingress LM - &
- b = w
=
| SW: S-Band - LUNAR STAY 1 Close ETB top flap o
Track Mode - OFF Attach LEC to ETB =
[ep]
- Check Comm T
Transfer ETB into LM Transfer ETB into LM
= -
Remove & stow ETB contents
— -LiOH cans to ASC eng cover —
LM & Site inspection
R tow in ETB: 2 70mm cam, 1
‘ﬂ 16mm cam, 2 mags, map,

. . Thermal Degradation Samples

¥ B3 TV Camera L
41 QYans ETB to surface Transfer ETB to surface
\ Move through hatch T Attach ETB to MESA

Close hatch

o Descend to surface to LMP Egress

“5 ::( ) m cam or 70mm cam
= 115 140 (9

FLAG DEPLOYMENT FLAG DEPLOYMENT
| Remove hammer from MESA 1 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

IN3IWAO01d30 9YT4
IN3IWAO01d3Q 9YT4

Extend horiz shaft out & up

= Assist CDR -r Extend vert shaft

Obtain 70mm camera from SRC Insert upper shaft into lower
— Table & photo CDR/flag &

Turn 16mm camera off Receive 70mm Cam from LMP
= 4 Photo LMP/flag

TV _PAN & SITE SURVEY LM & SITE INSPECTION/PHOTO

Move to TV Move CCW around LM inspecting l

= i & reporting on LM condition,
landing effects, & terrain

| Take TV panorama (2:30/50") 1 features in landing area

Photo: (70mm camera)
Pans at 12/30',8/30',4/30"
-+ DPS/surface erosion

special interest areas
» . E;_]+10
ETK4 'l

AJANINS 3JLIS B NVd AL

0LOHd/NOILIIASNI 3ILIS ® W1




CREW EVA CUFF CHECKLIST

CDR-1

10-31-70

MET DEPLOY,ALSEP OFFLOAD

1415 Unfold MET wheels, [assist
legs,hndls
Cover lens & pos TV 6/30°
to view SEQ Bay [pos MET

1421 Move to SEQ bay [doors

Pkg 1 out,clear «—— [pkg 2
Stow booms
UHT'S off

1+25 Mate mast-attach
to pkg 1
Tip pkg 2 for fuele———

13W

MET_DEPLOY ,ALSEP OFFLOAD
1+15 Assist Al w/MET deploy
Lead 70mm on MET
Pos MET for ALSEP
offload [Tv

LMP-1

1420 Open SEQ Bay doors (white)
Pkg 2 out [pkg 1
Remove HTC(5 pins)

& deploy (4 pins)
Mount on MET
Assemble cam

staff

MET

10-31-70

RTG FUEL,MET LOAD

1427 Tilt fuel cask {pos pkg 2
DRT & FTT
Remove dome-read [DRT & FTT
temp label-REPORT
Remove element-fuel RTG
read temp label-REPORT
Make barbell SEQ doors |

1+36 MET to MESA (tail in)
Discard TV bracket
2nd 70mm cam on MET
Unstow & open SRC 1 |check
Stow on MET: stowage
-3 weigh bags
-core tube cap assy & 2 SESC

(seal organic sample)

-closeup cam, large $Scoop
Hand hammer & gnomon to Al

LMP-1

91d

10-31-70

1410

=
L (2)
)
(1)
1420
MCC

1430

39

VOICE DATA

MCC - TV CAM ZOOM 50 (MESA)

LMP - REPORT 70mm EXP.#

CDR/LMP - COMMENT ON MET DEPLOY

CDR - VERIFY TV CAPPED

CDR/LMP - EMU CHECK

- TV CAM ZOOM 40 (ALSEP OFFLOAD)
CDR | LMP
5 55
FLAGS
PRESS
CoOL lLo




MISSION:

APOLLO 14, H-3
1

LMP ACTIVITIES

ETK5

Show proposed ALSEP & geology
Sites & special interest areas

Position TV to view MESA

MET DEPLOY
Lift MET and hold for CDR to
unfold wheels and handles

Load 70mm Cam (LMP) on MET

Pull MET to Quad II, near I
ALSEP OFFLOAD

Open SEQ Bay doors

Offload ALSEP Pkg #2
Disconnect Tanyards & boom cable
Position Pkg #2 for RTG fueling
Remove & expand ALHTC, place

on MET
Assemble & position Cam Staff

Remove DRT & FTT place on MET

Reposition Pkg #2 if necessary

Tilt fuel cask

EVA
TIME

[{57+028

-

=

| 1STT4
114"

B

&

1S #2033

-

——

1+30

Y&arry

DATE: Dec. 31, 1970

2 ;ngTION

CDR ACTIVITIES ¢ TT¢
A D
M.| P R

S

I P?‘ce 70mm cam on SRC table
MET DEPLOY

Unfold MET wheels and handles

~10
TV to 6/30" position to
view ALSEP offload

ALSEP OFFLOAD

0ffload ALSEP Pkg #1

Disconnect lanyards & boom
cable

Move Pkg #1 clear

Stow booms
Remove UHT'S, stow on pkgs

Remove & assemble Carry Bar
Attach Carry Bar to Pkg #1

Check DRT & FTT removed,
Tip Pkg #2 & position for
fueling

Take 70mm photos if time per-
mits

|1S+49
40

A07d3a L13IW
A07d3a L3IW

ay01440 d3sv
av01440 d3Isv




CREW EVA CUFF CHECKLIST VOICE DATA

1430

TG FUELET LOAD

Fﬂt and
1+30 DRT to Ede— onen cask
FTT to Ede——— E‘emove

eyt T L (1) LMP - REPORT DOME REMOVAL
%?259?&] Bay d%r;»(ai;gz)?ep TOOL TEMP LABEL
e St site [HET to MESA READING °F
e E(;.&’u?\} EgmMizAH footpad -
e No Tewmp )nd. blse ]
(1)

-35 bag dispenser
LMP - REPORT RTG FUELING

CDR-1

RTG

-3 core tubes

-2 SESC

-T/G anchor, ext hndl, tongs
-map & tether

_hammer & gnomon (from Ed}

e I T 2 - (1) LMP - REPORT FTT TEMP LABEL
MET EQUIP LIST READING o F
1439 CHECK MET STOWAGE: _—
i st — (1) CDR - VERIFY TV CAPPED

-T/G anchor

Zgranen MCC - TV CAM ZOOM 150 (ALSEP SITE)

-hammer & scoop

-3 core tubes [F
-35 bag disp

-closeup cam

-2 SESC _

-2 70mm cam (HCEX)
~16mm cam & 1 mag (CEX)
-4 weigh bags

-map

-extra T/G flag

-large scoop

12-11-70

CDR-1

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

A 13w

10-31-70

TRAVERSE_§ ALSEP DEPLOY

1+44 Carry LR‘! & pull MET
Describe terrain, MET hndlng
& stability
Report end of trav
Survey & select ALSEP site

park MET & LR® near pkq 1(SW) — 1+40

CDR-1

1457 16mm cam on- (£8,250,6ps)
[poc barbell

Remove subpallet & deploy b
10 NE /S [RTG cable (1) LMP

Remove SINE-deplov Tleqs
INITIAL CLOSE UP CAM FRAME #

ALSEP

Stow mast on Subpallet

10-31-70

,
L

(1) CDR/LMP - EMU CHECK

(1) CDR/LMP - COMMENT ON MET
RTG_FUEL,MET LOAD B BEHAVIOR OF DUST
1+27 Tilt fuel cask [pos kg 2 THROWN UP s TRACK

DRT & FTT
Remove dome-read [DRT & FTT

temp label-REPORT =2 DEPTH
Remove element-fuel RTG

read temp label-REPORT
Make barbell SEQ doors

LMP-1

1436 MET to MESA (tail in)
Discard TV bracket
2nd 70mn cam on MET
Unstow & open SRC 1 check
Stow on MET: stowage 3
-3 weigh bags = r—
-core tube cap assy & 2 SESC

(seal organic sample)

-closeup cam, large scoop
Hand hammer & gnomon to Al

10-31-70

1450

41



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
EVA e FUNCTION
LMP ACTIVITIES CDR ACTIVITIES o=
TIME Al m]o
— l ( 1+30 ‘75 }
Pass DRT to LMP
B Remove dome, read temp label T
& report Pass FTT to LMP
3 Engage & check FTT 1
o Withdraw fuel element a4 Monitor fueling
Fuel RTG - REPORT Close seq bay doors
B Disengage FTT, read T Carry TV to 2:30/50' position
temp label & report " to view ALSEP deploy site
Rotate Pkg #2, & position
" near pkg 1, connect to carry bar
Pull MET to MESA T Return to MESA
Place B&W TV Camera (ETB)
[ Discard TV Bracket 4 on +Y footpad
Put 70mm Cam on MET Change 16mm mag-hand to LMP
Take 70mm Cam from ETB, Stow on
- MET -
Place 16mm Cam on Staff
B Unstow & open SRC 1 4
—  Stow on MET: )5 1+48%ow on weT: =
Weigh Bags
» Core tube Cap Assy 35 Bag Dispenser /
Seal Organic Sample 3 Core Tubes on MET
Unstow Closeup Stereo Camera Unstow thumper/Geophone
5 Extend handle & skirt and Anchor - place on MET
place on MET -/-Z Map & 198 ft Tether
~  Turn Closeup Camera on //ZD‘ 03
-~ - ,," ¢
a ALSEP TRAVERSE l ,L L /Y pLsEP TRAVERSE "
Carry ALSEP 3 N I
' Carry LR”, pull MET i
B T 2|2
| Rest as required 1 Rest as required.enroute to E E
ALSEP deploy site A4 b
1450
— 03
ETK6 Il&

42




CREW EVA CUFF CHECKLIST VOICE DATA

CDR | LMP
0
1450 FL2
PSE,SUNSHIELD,ALSEP ANT [ (] ) CDR/LMP - EMU Al
ng 2+06 [Short SW CHECK PRESS
L e st S s il CooL
T e s
it emoty (1) CDR - REPORT TRAVERSE COMPLETE
2+14 Check C/S level & [M/P-CPLEE o
Relbse 16 pertaster bayd
bolts
Free RF cable-check corners
2 Release inner bhoyd bolts i
B Connect curtain corners
2 Get C/S boyd bolts 3
(1) CDR - REPORT 16mm CAMERA
— ~ START
T 1+44 ia* ‘«r‘r‘;‘f\‘,;;r :)ws‘/ R e (6 FPS B ]6 MIN)
|_2+00
ALSEP LAYOUT - B
:E B (1) CDR - REPORT SIDE CONNECT
= (1) LMP - REPORT CABLE REEL
TEMP LABEL  °F
L (1) LMP - REPORT AMPS BEFORE
PRESSING SWITCH
(6-8 amp Nominal
e -
[F8]
_U')_’ )
= —=] =T
4 ]
- - (1) LMP - REPORT AMPS AFTER
.4_ RGN N PRESSING SWITCH
rd — 3 -
ot , (0 Nominal)
« (1) CDR - REPORT PSE EMPLACE

1

1
2¢10 (1) LMP - VERIFY SW 5 CW (SAFE)



MISSION: APOLLO 14, H-3 DATE:. Dec. 31, 1970
EVA: 1
g TASK
LMP ACTIVITIES VA CDR ACTIVITIES b Ml
TIME Al M)
- l/u, 1450 ?51?
!
5&
- . \\ eport comp]et1on of traverse
‘ [
ALSEP SITE SURVEY { ALSEP SITE SURVEY =F=
- Survey site :‘S’-’%&;urvgy site to determine if % %
suitable for ALSEP deploy o |w
B Place barbell, RTG upsun . Deposit LR3 on surface m [
~$\\ 2le
— Assist CDR ~ Q Clear or pack areas as required =12
€ > for Pkgs 1 & 2 = |2

E1K7

-t

A\
. Park MET near location for

N Pkg 1
+
Disengage bar from Pkg 2 = 16mm camera-on (f8,250,6fps)
Reposition Pkg 1 and bar N

Disengage bar from Pkg #2

Reposition Pkg #1 and bar
10 feet WEST of Pkg 2

, ] é;nq
1(6 20

Tilt Pkq #2

'O ALSEP SYSTEM INTERCONNECT
move S t & place ap-
prox. J t NE of C/S

%%:éﬁ—;l% Boyd Bolts
1t SIDE from subpallet

Release RTG cable Boyd Bo]tJl
CAUT: READ TEMP LABEL - DO NOT
TOUCH WITH GLOVE IF ALL DOTS
ARE BLACK-REPORT

Deploy cable, discard reel 1
Verify short SW not depressed
REPORT AMPS & connect cable

Depress shorting switch -+

Check shorting SW AMPS zero
Remove SIDE connector from
cable cradle on subpallet

Connect side connector to C/S
Tilt & align Pkg #1 (C/S)
Remove dust cover
Pull side connect release pin
/
THUMPER/GEOPHONE OFFLOAD
Verify switch #5 in CW pos1tbor7
2+1

Release thumper/geophone (
Boyd Bolt

16,

I(

Ty

L]

kffﬁemove SIDE cable reel Boyd

! Bolt & cable reel

|

' Deploy legs and place SIDE
on surface near subpallet

. Fold dust cover back

| Remove carry bar/ant mast from
Pkg #1 & stow on subpallet

Remove PSE stool from subpallet,
move to PSE site

Pack surface for PSE stool 10'NW
& gouge hole in center
Place stool on surface
PSE OFFLOAD
Release PSE Boyd Bolts

|

|

l

(b qe UHT to ve PSE from C/S
be !

59

N7
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CREW EVA CUFF CHECKLIST

CDR-1

-31-70

PSE,SUNSHIELD,ALSEP ANT
2+06 [Short SW

2+08 Deploy stool 10' NW C/S
Interim deploy PSE [T/6
arrow West-Remove girdle
Turn 16mm cam-off-change mag
if empty

2414 Check C/S level & [M/P-CPLEE

free of cables

Release 16 perimeter boyd
bolts

Free RF cable-check corners

Release inner boyd bolts

Connect curtain corners

Get C/S boyd bolts

3Sd

SW,PSE

SWITCH,PSE
2+24 Mount ant mast on C/S [CPLEE
Assemble gimbal & ant
Align & level ant
Enter ELEV-6.41,AZ-15.79
2434 Turn(LH)sw #1-CW, sw #5-CCW

2+35 Complete PSE skirt deploy,
level & report deg O{T/G

2+40 Confirm ALSEP data by MCC-H

CDR-1

12-11-70

MP

W/, CPLFE,SIDE

2+15 Deploy M/P to 10" W C/S
Pull pin,rotate socket,
deploy legs & ant base
Place M/P on surface
orient ~ NW
Complete ant deploy

2+20 Remove & deploy CPLEE NE/10'
ARROW_EAST - 1evel
Alian UHT shadow [ALSEP ant

2+26 Remove CCIG boyd bolt
Deploy SIDE SE/55'
Remove gnd screen & CCIG
Pos SINE-denloy CC1G §/5°
Check dust cover corners
Pull dust cover pin
Level & align SIDE

LMP-1

12-11-70

—

"

273

45

(1)

(1) LMP - REPORT M/P DEPLOYMENT

2+20

(1)

(1)
0

VOICE DATA

CDR - REPORT MCC-CALL STOP

CDR
LMP

CDR

LMP

1

16mm CAMERA
CHANGE MAG
FROM T0
16MM CAMERA
START

(6 fps - 16 min)

REPORT C/S ERECTED
REPORT CPLEE DEPLOYMENT

REPORT MCC-CALL STOP

16mm CAMERA
CHANGE MAG

FROM TO
16MM CAMERA
START

(6 fps - 16 min)

REPORT CCIG EMPLACED

Q
-
B3
o
~
.

FCs



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
S | Task
E
LMP ACTIVITIES EVA CDR ACTIVITIES pY Lk
ol ME K
— [t 2+10‘ Carry PSE to leveling stool o
< |m
Remove T/G Assembly from C/S i =
- " ‘*lt Remove PSE girdle pin e
Remove T/G from restraining : , I 1
= Arm/Plate Assembly 4> Emplace PSE on stool(arrow west) ;%3‘3
% Remove & discard PSE girdle é
Unfold T/G assembly, place on MET ; =
~ L‘%\16mm camerg off & change mag =
o
i ;\ D _DEPLOYMENT S
MORTAR PACKAGE DEPL *'15) eck sunshield (C/S) free of =
Remove Mortar Package (M/P) It bles and other equipment v
— from C/S —- art front center & release =
Carry M/P to deploy site 108 ©, sunshield Boyd Bolts CW- = |
i of C/S ;’\ m
Remove carry socket pip pin T \\ Unstow antenna cable =
=
m
. Deploy two M/P legs 4 Release back Boyd Bolts g
3
Partially deploy M/P antenna E
- -+ =
Orient M/P toward NW
i 1 | Release remaining

-

E1K8

Complete M/P antenna deployme t

CPLEE DEPLOYMENT t”
Release three Boyd Bol
Remove CPLEE from C/S

Remove & discard car
socket pull pin

Place CPLEE on surface 10' NE
of C/S
Align & Tevel CPLEE

SIDE/CCIG DEPLOYMENT
Release CCIG Boyd Bolt
Engage UHT in SIDE carry socket
Carry SIDE to deployment site
approximately 55' SE of C/S
Remove & deploy SIDE Ground
Screen

Remove CCIG
Place SIDE on ground screen

116

°+

perimeter Boyd Bolts

33

Qégtram sunshield & release
three center Boyd Bolts
Control sunshield deployment
use manual assist, if reqd,

to raise sunshield

‘?KE 0
{ g onnect curtain corners

7Reﬁgck C/S level & aligned
ALSEP ANTENNA INSTALLATION

2+20

Release antenna gimbal Boyd
Bolts & Tift gimbal from
subpallet

Retrieve antenna mast from
subpallet

Install mast on C/S
Remove gimbal housing cover

Install gimbal (aiming
mechanism) on mast

2+30\¥gove & discard gimbal housing

7% €%+

30\4’\

7

+19

& discard curtain COVers -

G

INIWA01d3A 331dD INIWAOTdIA IOVNIV -HY.LHOW

IN3IWA0Td3a 9122/3aIS
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CREW EVA CUFF CHECKLIST

Align & level LR3
Remove dust cover
Recheck align & Tevel

2447 Take photos of ALSEP & LR

NOTE: CEASE MOTION 20 SEC
BEFORE & 5 SEC AFTER THUMP

SWITCH, PSE
2424 Mount ant mast on C/S [CPLEE |3
Assemble gimbal & ant 3
Align & level ant
Enter ELEV-6.41,AZ-15.79
2+34 Turn(LH)sw #1-CW, sw #5-CCW
2+35 Complete PSE skirt deploy,
Tevel & report deg [1/G6
2+40 Confirm ALSEP data by MCC-H
o
R
w bt
g &
> -
&
3
~|  wl.asep protos -
x 5 «l
& [2+42 Deploy LR® 100" W C/s [T/G

10-31-70

S
Y
-
i
2

T/G,THUMPER A
% -4
{2436 Take PENT Meas s | &
= Assemble T/G anchor

Get hammer & extra T/G flag

Recon & select deploy line

Install anchor & flag

Deploy geophones [ALSEP sws

Verify MCC-H ready for T/G 3
activity [LR

2451 Activate Thumper a15' <—
Notify Al each shot-All
MOVEMENT CEASE FOR 20 SEC
BEFORE & 5 SEC AFTER SHOT
TO FIRE: Select ASI, rotate
arm sw, wait 4 sec,depress
to fire (21 times)

Astro SW #5 - CW [sample

| 2+40
(1)

(1)

3 (1)
(1)
2+50

47

VOICE DATA

CDR - REPORT ANTENNA SETTING
ELEV AZ
CDR - NOTIFY MCC FOR
SW 1 ACTUATE TO CW
(HOLDOFF RELEASE)

(8 MIN DELAY BEFORE
STARTING THUMPER)

REPORT SW 5 CCW (ARMED)

LMP - REPORT SIDE LEVEL &
ALIGNMENT

LMP - REPORT PENETROMETER
MEASUREMENTS

CDR - REPORT PSE LEVELED &
ALIGNED GIVE ALIGNMENT
FROM COMPASS

CDR - REPORT OR MCC CALL:
STOP 16MM CAM

CDR - CONFIRM XMTR TURN-ON
AND DATA RECEIVED BY
GROUND

MCC - REPORT "GO" FOR THUMPER

ACTIVITY
CDR - REPORT LR® SHADOW

ALIGNMENT & LEVEL
CONFIRM DUST COVER
REMOVED ______
REPORT 70MM MAG/EXP #
CDR/LMP - EMU CHECK

CDR | LMP

FLAGS
PRESS
cooL




MISSION:

APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
S | task
E
LMP ACTIVITIES =V CDR ACTIVITIES ] Ll
TIME g Al m] b
19 ¥ Ml Pl R
r— Remove dust cover )l 2+30
Install antenna on gimbal
B Implace & orient CCIG ]
Check dust cover corners (free if T Check C/S level & alignment
Pull dust cover release pin reqd) Align antenna
E Align & Tevel SIDE -+ Level antenna
Enter ELEVATION 6.41
i Enter AZIMUTH 15.79
T  Recheck aligned & Teveled
L. Report level & ali t . Turn SW #1-CW, SW #5-CCW
74257
1/7 -Z“‘ PSE DEPLOYMENT
y 2 R
L Use UHT to deploy thermal %
F i : , 1 shroud ‘ L,SZ
il GEOPHONE DEPLOYMENT “ P13
Assemble T/G anchor, T/G flag and Su‘ﬂ‘ m S
— ext handle. Take penetrometer rdg.4+ Cd*” = r%
Remove hammer from MET 3\ SS\Z 2|=
Recon & select deploy TinefSE z....gr" ‘5 m
B of C/S ( =
s ©
-~  Place T/G cable anchor in loop  4.° “Level PSE %
m
port level & alignment 3

E1K9

Retrieve thumper/geophone fr
MET ?HI? 2+4

L o

Walk to SE of C/S along
deployment Tine

Deploy Geophone Cable 10' SE
emplace first Geophone

Deploy Geophone Cable to
160" SE of C/S

17
\17

]
EmpTlace second Geophone

& Marker Flag

Deploy Geophone Cable to
310" SE of C/S

Emplace third Geophone
Check Geophone Cable 1line

U

Confirm “ready" for thumper
activity with MCC

48

ﬁR/emove 70mm camera from MET
" Photo PSE

. Photo Mortar Package

Confirm ALSEP data by MCC

3

Deploy LR 100" W C/S

%vd; §i1gn LR

o 3R ove dust cover

bALSEP PHOTOGRAPHY

fis
AW

e

o CPLE

“—-I 2+50 39

(4

I

wC

-
—A

-

AHdvaa%‘gsg

b



CREW EVA CUFF CHECKLIST

PIX

0L-LL-2L

0L-1l-2cl

VOICE DATA

2450

[ MCC - GIVE GO FOR EACH
THUMPER FIRING WHEN

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

- (1) CDR - REPORT 70mm EXP#

WMPER ACTIVATIONS

| 3+00

-
-
w
3
—
E
-— - E <
- =
N » =
-
-
o AN
) - z
;" -~ ; B
- —— \
(e
'}
\ . \
SAMPLES ,RE [ TRAV.,CLOSEOUT 1/6G, THUMPER
2455 Get ext hnl 3 5 o Hln
a =
Pull MET-Collect  [thumper (S| |5 AEE ;ZtgmzlgngTEachhOr (e | 5
Comprehensjve Sample Get hammer & extra T/G flag
(COORD W/ED TO STOP FOR
Z THUMP SEOY Recon & select deploy line
& Install anchor & flag -
: N 4 Deploy geophones [ALSEP sws
3+20 Begin geoloqy trav - collect
documented samples Veg;g,‘vv:ﬂg Hinesdy on T{G 3
3+35 Ret to ALSEP for M/P Act
45 Rt £ 2451 Activate Thumper A15' =—— - MCC - REPORT EVA EXTENSION
¥ Notify Al each shot-All
3+45 Position - TV 2:30/50' MOVEMENT CEASE FOR 20 SEC FROM MCC WHEN GRANTED
view MESA & & BEFORE & 5 SEC AFTER SHOT
70mm cam in ETR e o TO _FIRE: Select ASI, rotate
Stow samples in SRC (s o= arm sw, wait 4 sec,depress P
Collect more samples in a 7 =) to fire (21 times)
weigh bag to fill SRC = =
Pack SRC Astro SW #5 - CW [sample

3+10

49



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1

<)
g TASK
LMP ACTIVITIES 2 CDR ACTIVITIES ] lalta
L7 STV HRE
== 2+ 3
THUMPER ACTIVITY - ! Photo SIDE/CCIG <
Activate Thumper near thj l i =
E Geophone and at 15° ™ Photo RTG & LM =
intervals along cable _ =
= back to C/S (total 21 S +-.' Photo Geophones & Thumper o
Advise CDR of impending . activity =
activations N =
o T ° Photo C/S
" 4 Pult MET
NOTE:
Remain still, do not walk for |
— 20 seconds before & 5 seconds —+1 3
after each thumper activation. i1, Photo LR
| Photograph & collect several e SAMPLES COLLECTION g
sample. R =
[ Pull MET to comprehensive o
- ‘ +7. sample area =)
] —
" B &J\!/;_, Collect comprehensive sample é
to =
= -+
- 17 wofd
i 1]

}

- \%{ + |

——

)
|
|

| Collect 4Kg soil sample

i + |

ETK10




CREW EVA CUFF CHECKLIST

3+10

TRAV

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

Pull MET-collect

Comprehensive Sample

(COORD W/ED TO STOP FOR
THUMP SEQ)

[thumper

3+20 Begin geology trav - collect
documented samples

3+35 Ret to ALSEP for M/P Act
3+40 Ret to LM

3+45 Position <~ TV 2:30/50"
view MESA
70mm cam in ETB
Stow samples in SRC
Collect more samples in a
weigh bag to fill SRC
Pack SRC

CDR-1

10-31-70

[ (1)

VOICE DATA

CDR/LMP - EMU CHECK
COR | LMP
0y
FLAGS
PRESS
COOL

LMP - REPORT ASTRO SW 5 CW (SAFE)

CDR/LMP -

CDR/LMP -

CDR/LMP -

ORIENT

FRAME NO. RPT.
70mm CAMS

CDR

LMP

DESCRIBE SAMPLES
COLLECTED, RPT.
BAG NOS.

DISCUSS LOCATIONS,
DISPOSITION,
REASON SAMPLES
TAKEN, UNUSUAL
FEATURES

REPORT CLOSEUP

CAMERA USAGE :

ORIENTATION,

FRAME NOS.

FRAME



975-1936

Date 11 February 1971 Letter No.

To.R, Miley

From C. Murtaugh

ubject Nominal vs Actual ALSEP-4 Deployment Time

5‘ BmE%nnArbor. h‘:mcmqon

N

e mnﬁmh‘ g

* g S N TR

The following tabulation was prepared in response to remarks that the 3
ALSEP-4 deployment was slower than predicted, and impacted the EVA-1 8
time-line. In fact, the table shows that the total of 35 minutes slippage §
was due to the following: 15 minutes ALSEP, 14 minutes MET, and 6 minutes b
traverse plus site selection. : 3
i
Nominal Time Actual Time Slip - t
" EVA Time Increment GMT  Increment minutes ,zﬁI: _______ a
_Open SEQ Bay Door 1420 - T 16:12 T sy IO
Ao o N 0:20 T 0:19  =0L | 1
_BISFP "OFF load - 7  lbrea =1~
Start MET Loading 1+k0 16:31 —— L ypget A
0:0L ' oTI8 = RN o - &
__ Start Traverse 1+44 16:49 — T i
o . 0:€8 09 0:1h HO0 ra
a=f L j % - . ol |
Complete Traverse 1+52 17:03
LA ’ 0:58 1:06 (1)
Qtoy A"—n EFP De’p/'o\/ A Tk
Start Thumping Activity 2450 18:09 :
> 52 -/ 0:25 0:33 +08 (2)
/ vr // ’,Z« "/ 7 &, .//‘/[ -~ g i
- ALSEF PloT7e ] 403 RN
__Complete ALSEP/Start Geology  3+15 1842 =
TOTAL 1:53 2:30 35
|
Notes: (1) SIDE Boyd Bolt blocked by compacted dust 5
(2) ASE Thumper misfire problems '
2 ¢ Db KesE
' _,/} = 1_; )
/@lygﬁfMurtaugh
CM:mlr {
cc: P. Curry L. Marrus } :
ALSEP Managers H. Wilson 5
r D. Fithian A. Micocci | '
‘ J. McDowell R. Mercer 3
J. McNaughton J. Harris

R. Refdick



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1

EVA .

LMP ACTIVITIES CDR ACTIVITIES g T

M. P R

LM U%*\

Astro SW #5 - CW

Geology traverse
to Doublet

- NOTE :

Length of traverse is
dependent on time of

EVA extension

ETK11

TIME
l (_/ 3+10 ,g

-+ )

1
1

//gma@!iogy

to Doublet

=== Documented Samp]e Collection fg -

W

football size rock

u v *,,

4 |

i /

Cjﬁ

(3 s+zo};; I

+

52

l

=~

/,fj
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CR

e

EVA CUFF CHECKLIST

TRAV

SAWPLES,RET TRAV.CLOSEOUT
2455 Get ext hndl

Pull MET-collect [ thumper

Comprehensive Sample

(COORD W/ED TO STOP FOR
THUMP SEQ)

3+20 Begin geolcay trav - collect
documented samples
3+35 Ret to ALSEP for M/P Act
3+40 Ret to LM
3445 Position - TV 2:30/50"
view MESA
70mm cam in ETB
Stow samples in SRC
Collect more samples in a
weigh baa to fill SRC
Pack SRC

-1

10-31-70

ACT M/P

ACT M/P.RET TRAY

3+20 70mm on RCi - pull MET
Beqin geoloqy trav
Ret to ALSEP for M/P Act
Check M/P align & level
Unlock & pull safety rods
Set 2 safe sws to ARM
Recheck align & level
Astro sw #5 - CCW

CAUTION: Stay 15' frome—
back of M/P

3+40 Return to LM

-1 |

10-31-70

LMP-1

10-31-70

EVA CLOSEOUT,STOW LISTS

3+45 MET near MESA(tail in) [TV
70mm cam in ETB
Therm Deg Sample in cavity
3-16mm mags in ETB [stow
Map in ETB samples
Stow 16mm cam on ME
2 weigh bags on MET
Unstow SRC #2-place on MET
Closeup camera - OFF
Remove tongs

ETB stowage list:
-2 70mm cam
-3 16mm mags *

-map
-lens/scribe/brush assy

SRC stowage list:
-documented samples

1n035012

VOICE DATA

3+30
FRAME NO. REPORT -
70MM CAMS
L CDR
LMP—
(1) CDR/LMP - DESCRIBE SAMPLES
- COLLECTED, REPORT BAG
NOS., _ ..
DISCUSS LOCATTONS, DISPOSITION,
REASON SAMPLES TAKEN,
UNUSUAL FEATURES

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

ORIENT

ﬂ.
=0
=
=
m

i
]

“{1) LMP - REPORT FINAL-M/P ORIENTATION
—3+40

(1) LMP - CONFIRM SW #5 CCW (ARMED)

L. (1) CDR/LMP - REPORT WHEN IN VICINITY
OF LM

(1) CDR/LMP - REPORT FINAL FRAME
B #S ON 70MM CAM
CDR

LMP

3#50

53



54

MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 1
S| Task
E
LMP ACTIVITIES EVA COR , ACTIVITIES ] ik
TIME vl et Drea- il w|o
s RETURN_TRAVERSE 3430511 """ RETURN TRAVERSE i
i = =
Retrieve 70mm cam from CDR —deStart traverse back to LM =B
Pull MET on traverse back | Select sample areas & = =
to LM, select sample areas collect samples. = | £
- & samples. Photo samples + ~ pa %o
with 70mm camera ( gf’z() M|
N . k\ﬂm f +&
}V\B@ ZJM lj
1 &
3 ‘ I - { Lﬂa
. (/&p
MORTAR PACK ACTIVATION N L \ ( =
2 e
R Unlock safety rods <L / :
Use UHT to hold Mortar Pack, N =
pull safety rods ; \ 7=
—  Check M/P alignment T+ 3
Turn on two M/P SAFE/ARM SWS l -
Recheck M/P orientation =
- Turn on Astro SW #5 (CCW) <+
Remove T/G cable anchor | A
| Place UHT on MET q 29 use
| [ 30 o UM
3 1| DD 124
p— —— | q‘ /‘..)“ ,
| EVA CLOSEOUT 3“'{ EVA CLOSEOUT
Pull MET near MESA (:6 Position TV to view MESA 2|2
and Tadder areas 13
. Stow 70mm camera in ETB -{L o=
Stow thermal degradation Stow 70mm Camera in ETB @ m
samples in LGEC cavity 2 (e
B ] Stow documented samples -
Stow 16mm mags in ETB in SRC #1 including
n - 4 Kg bag of material
Stow 16mm camera on MET
B Remove 2 weigh bags from T
MESA & place on MET
- 3450 5§
ETK12 I ( 3




CREW EVA CUFF CHECKLIST VOICE DATA

3+50

SRC_& ETB STOWAGE

SRC stowage:
-organic cont sample o
-comprehensive sample
-documented samples

-addt] samples as reqd

CDR-1

Remove skirt-seal SRC -

ETB stowage Tist _
-2 70mm cam "
-3 16mm mags
-map s
-lens/scribe/brush

413/94S

CDR LMP

10-31-70

EVA CLOSEQUT & TERM 02
14+00 Clean & check EMU's(TONGS OFF)

CDR-1

Hand SRC to LMP [on ladder
Park MET in sun @ 45°(11/20") FLAGS
[ingress

Cover SRC 2 with S-Band -
cover

Trans ETB up <——» [trans PRESS

Ascend to LM porch
Stow LEC <— [LEC to Al =
Hand SRC to Ed +—— 0 5

INGRESS

cooL

4+11 Ingress

14+13 Repress

10-31-70

= (2) LMP - REPORT CLOSEUP CAM OFF

4400 b= (1) CDR/LMP - EMU CHECK

EVA CLOSEQUT,STOW LISTS

3+45 MET near MESA S'tau in) [
70mm cam in ETI
Therm Deg Sample in cavity
3-16mm mags in ETB [stow
Map in ETB samples r-
stow 16mm cam on MET
2 weigh bags on MET
Unstow SRC #2-place on MET
Closeup camera - OFF
Remove tongs

1030713

LMP-1

ETB stowage Tlist:
-2 70mm cam

-3 16mm mags

-map
-lens/scribe/brush

SRC stowage list:
-documented samples

10-31-70

EVA TERM,ETB TRANS

4+00 Clean & check EMU's

Ascend to mid-ladder

Place SRC on porch [hand-up
Ingress

ETB

LMP-1

Trans ETB up-stow <= [trans
RH eng cover
Check LM systems

[ascent

e S (1) COR - CONFIRM COVER ON SRC AND
’ MET AT 45°

(1) MCC - REQUEST CDR TO CAP TV IF REQUIRED

M+11 Assist Al [ingress

4+13 Repress

0-31-70

4+10
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MISSION: APOLLO 14, H-3
EVA: 1

DATE: Dec. 31, 1970

LMP ACTIVITIES

EVA

TIME CDR ACTIVITIES

TASK
FUNCTION

zrpo0omn

L
M
P

[4
D
R

Unstow & place SRC #2 on MET

Turn closeup camera
OFF

Remove tongs, place on
tool carrier

EVA TERMINATION
~ Clean & check EMUTs

= Ascend to middle ladder
rung

Place SRC on platform

Lo Ingress

Trans ETB into LM, stow
on LM ascent engine cover

E1K13

3+50

1+ Collect additional samp]es
to fill SRC #1 (put in
bag separated from docu-
mented samples)

| Beg ) v wetd
F'c';?:'» L

4 Close bag & place in SRC
| 7B M Camerc I

Pack, remove skirt, and
seal SRC #1

4+00 Clean and check EMU's
& remove tongs, place in
o+ pouch

Hand SRC #1 to LMP

+ Park MET in sun at 45
degree angle to sunline

Cover SRC & cameras
with S-Band antenna
4 thermal cover

Trans ETB into LM

4+10

56
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CREW EVA CUFF CHECKLIST

INGRESS

4+00

4+11
4+13

EVA CLOSEQOUT & TERM

Clean & check EMU's(TONGS OFF)

Hand SRC to LMP  [on Tadder
Park MET in sun @ 45°(11/20")
[ingress
Cover SRC 2 with S-Band
cover

Trans ETB up <——— [trans
Ascend to LM porch .
Stow LEC<+——— [LEC to Al
Hand SRC to Ed -——

Ingress

Repress

4+10

CDR-1

10-31-70

ETB

4+00

4+11

4413

EVA TERM,ETB TRANS

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 Al<—— [stow

Rec SRC from Al-stow
LH eng cover, end up
Assist Al [ingress

Repress

LMP-1

10-31-70

VOICE DATA

(1) CDR - REPORT HATCH CLOSURE &
REPRESS INITIATED



MISSION:
EVA: 1

APOLLO 14, H-3

DATE:

Dec. 31, 1970

LMP ACTIVITIES

EVA

TIME CDR ACTIVITIES

TASK

FUNCTION

lzpo omen

L
M
P

4
D
R

Pass LEC to CDR

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

Assist CDR

END EVA 1

E1K14

4410 Stow LEC on platform
Pass SRC into A/S

Ingress *

Close hatch

Repressurize cabin

*From this point on, procedures
governed by "LUNAR SURFACE
CHECKLIST"

4+30
58
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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.,

59




CREW EVA CUFF CHECKLIST

CDR

10-31-70

DISTANCE ESTIMATION
If LM top to pad:
Wide as Earth - 620 ft.

Eclipsed by thumb - 350 ft.
(arm's length)

If LM cluster to cluster:
Wide as Earth - 350 ft.

Eclipsed by thumb - 200 ft.
(arm's length)

Wide as Earth - 280 ft.

Eclipsed by thumb - 160 ft.
(arm's length)

If Ascent Stage - top to interface:

1S1a

=

60

VOICE DATA

EVA 2

[ CODE

(1) MANDATORY REQUIREMENT FOR DATA
AT TIME OR EVENT DESIGNATED

(2) DATA MAY BE DEFERRED UNTIL
LATER IN EVA OR DEBRIEFING

NOTE
SUN ANGLE = 23° AT START OF EVA 2

(1) CDR/LMP - EVA WATCH START - MARK



FINAL
DECEMBER 1970
APOLLO 14
MISSION H-3

NOMINAL TIMELINE
LUNAR SURFACE EVA 2

EVA H
LMP ACTIVITIES CDR ACTIVITIES - om
TIME il wlo
— PRE-EGRESS OPERATIONS 13‘ 0+00 PRE-EGRESS OPERATIONS
| START EVA WATCH 1 ! START EVA WATCH (CALL "MARK")

B T | NOTE: DETAILED PROCEDURES ARE
PRESENTED IN "LUNAR SURFACE

n 4 CHECKLIST," "EQUIPMENT PREP
EVA 2" SECTION

SNOILYY3d0 SSI9I-3dd
SNOLLY3Id0 SSIH93-id

B 1 ii
- f
25 piN

|
: 1|

|
|

|

—  OPEN HATCH '3' 0+10 59 EGRESS
v -

61



CREW EVA CUFF CHECKLIST VOICE DATA

0+10

CDR - EVA 2

$S3493

EGRESS, FAM, MET LOAD

0410 Jett bag =— hand out -
Pass LEC to Ed<—s [hook up
Descend

CDR-2

0+16 Re-fam [Toad ETB
Trans ETB dn «<—— [trans -

0+21 MET near MESA (head in)
SRC to MESA-secure & open
Stow on MET:
-2 weigh bags w/hooks (HTC)
-MSSC (ACC pouch)
-35 Bag Dispenser (HTC)
-3 core tubes & cap assy
Leave SESC in SRC
Seal Organic Sample
Stow SWC bag on MESA

10-31-70

MET_STOWAGE CHECK
e meri — (1) MCC - REQUEST CDR TO UNCAP
TV IF REQUIRED

0426 -ext hndl & 2 tongs
-2 core cap assys *(1)
-tether & gnomon
-hammer
-small scoop
-6 core tubes >
-1 35 bag dispenser *
-trench tool *

*
*

WET
TRAV

COR-2

-16mm cam & 2mags (CEX)
-2 SESC, MSSC

-2 70mm cam & 1 mag(HBW)*(3)
-closeup cam (turn on)

-6 weigh bags(2 in HTC) *(2)
-MESA brush ®
-T0S *(2)
-Polar Filter (acc pouch)
-map

10-31-70

LMP - EVA 2

813

ETB_TRANS i

LMP-2

0+10 Assist Al [egress

! y L : }

nd j b Al , o job

3205 iuztEEca.gi_,[hand in 7 ,7 (6] S on d-'ﬂcj/-ﬁ / 6 /]J
& :

/ y

0+15 Check ETB I pel/

-2 70mm cam (HBW) g‘/;d' & be
~70mm mag (HBW) & [

-3 16mm mags (CEX) A
-map = Al Z /\ )
//) 1%

-BSLSS
-Polar Filter

0418 Trans ETB dn =———— [trans
verify CB config & VOX sens
[MET Toad —

10-31-70

WET LOAD, [PM L

0+21 Move thru hatch & close
Descend & re-fam  [open SRC
0+26 Stow on MET:
-2 70mm cam (HBW)
-70mm mag (HBW) =
-3 16mm mags (CEX)-1 on cam
-16mm cam on staff
-map (in HTC) .
-trench tool
-MESA brush —
-TDS (acc pouch)
-polar filter (acc pouch)
-BSLSS
MET to SEQ bay
0+30 Remove LPM pallet to MET
Sensor & tripod to Al [assist
Stow elec & reel on MET
Read & Report temp labels
Turn elec ON - uncage meters ( )

MET
LMP-2

10-31-70




MISSION: APOLLO 14, H-3

DATE: Dec. 31, 1970

EVA: 2
EVA £ | Firon
LMP ACTIVITIES CDR ACTIVITIES T
TIME al m]o
— Assist CDR 0+10 | Move through hatch m
13t i
-~ . wm
L Hand jettison bag to CDR 4 | Jettison bag (if necessary)
Receive and hook up LEC Pass LEC to LMP
Descend to surface
| Load ETB: (unless already done) |
-70mm cam & 1 mag (HBW) 2
-3 16mm mags (CEX) I
-Traverse Map ' | FAM/ETB TRANSFER =
g -BSLSS 1 | §
-Polar Filter Recheck stability and mobility =
—
- Assist CDR T | Transfer ETB to surface =
.~ Prepare for egress: verify CB 4
configuration & VOX sensitivity tow ETB on MESA
= 13%.%
el 13/ citd
| EGRESS (><] T MeT LoAD A
Move through hatch Move MET near MESA v
Place & secure SRC 2 on MESA % é
= - o
Open SRC
Close hatch | Stow SRC equipment on MET:
[ T -2 weigh bags with hooks
-SESC
- =k -35 bag dispenser
-3 core tubes and cap assy
-Magnetic Sample Container
—  Recheck mobility and stability - / Seal Organic Sample
{ SWC Bag on MESA
| MET LOAD ASSIST | Check FET stowage 1ist =
Stow cameras & maps on MET : (on Cuff Ck List) —
-70mm Cam & 1 mag 2 Cams 3 =
= -16mm Cam & 2 mags + N or
= F s forag
| Stow BSLSS under HTC iemm F &
Stow map in HTC pouch T | ﬂ %
Stow trenching tool on MET } - //
- Stow MESA brush in HTC J | ,6 MM
Stow Thermal Degradation Bag in . d{ <
B pouch ,32 /? d/l!ﬂ ﬁf’r Mq‘r ovay
Pull MET to SEQ Bay 0+3 7

E2K2
63



CREW EVA CUFF CHECKLIST

0+30

TRAVERSE r
o~ {pos MET
o« |0+30 Go to SEQ Bay remove
3 Sensor on tripod (#1) pallet b
Stow assy on MET [stow elec
FlZ
0435 Report start of trav & take [1Z
photo of LM (® 200 ft)
=
=
o
=
v
-
v
2 =
STATION A - 25 min
1. TDS-mate scoop & ext hndl Z ==
Ready MESA brush S
Unstow TDS & unbag
Take closeup photo 1 side
bt len Sprinkle dust on sample
Shake TDS =
Closeup photo both sides
Brush off sample
Close-up photo both sides
Fold TDS & re-bag
Unstow 2nd TDS -
Sprinkle dust on sample
Shake TDS
Closeup photo both sides 3
Fold TDS & re-bag Le
£d-LPM e -
R [
=
b
=
-
-
LPM, BEGIN TRAV
2
o |0+35 Pull MET-begin trav
= (opt) 16mm cam,on £5.5,500,6FPS p—
>
STATION A - 25 min A
1. Deploy LPM for point meas
Photo tripod-tether tongs
After 60 sec read meters —
(X,Y,2) 3X
Repeat meas for pos 2 & 3
Rewind cable & stow LPM
A1-TDS & MET track photos
2. Ed-take pan L
Al-Describe site
e 3. Take samples’ & dbl core -
D
i STATION B - 7 min
= 1. Pan =
2. Samples
» e

0+50

64

VOICE DATA

CHECK TV FOV BEFORE STARTING
OF TRAVERSE

(1) CDR - REPORT
START TRAVERSE

(1) CDR - REPORT CLOSEUP CAMERA
ORIENTATION & FRAME NO.
COMMENT ON TRACK DEPTH,
MECHANICAL CHARACTERISTICS,
BOTH MET AND SELF

ORIENT FRAME

i
i

0+40

(1) CDR - REPORT REACHING STATION A

REPORT CLOSEUP CAMERA
FRAME NOS. TDS
S/N

(1) CDR -

TDS
S/N

U“\

=2
50

|

(1) LMP - X, Y, Z READINGS (3 TIMES)
1 2

1.6 76

SW

& flf

~

42 38

7.2 £.7 &5




MISSION:
EVA.

APOLLO 14, H-3
2

DATE:

Dec. 31,

1970

LMP ACTIVITIES EV

TIME

A

CDR ACTIVITIES

g
g
2

zro omo|

E2K3

MAGNETOMETER OFFLOAD

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

Unstow & hand tripod & sensor
to CDR

Stow cable reel on MET

Report LPM temp.

Stow electronics on MET

Uncage meters & turn on
electronics

Discard pallet

TRAVERSE BEGINS
Go to Station A (1300 Ft)

)320+30

J

Rate: 4 fps “ B

REST v
---------------- 0+4
STATION A

LPM POINT MEASUREMENT 3£

Unstow cable reel
Unstow sensor/tripod

Move sensor to site 35 ft away

Erect tripod, check sensor orien-
tation (#1, facing downsun)

Align & Tevel sensor/tripod

Move to MET (electronics)

Photo tripod/sensor (localization
shot--pick up landmark)

Report X,Y,Z readings(repeat 3
times)

Return to sensor

-

Reorient sensor to #2 position

A/
¥

0+50

-[> Receive LPM tripod & sensor

e
|

MAGNETOMETER OFFLOAD
Move to SEQ Bay

from LMP, mount sensor
on tripod
Stow tripod/sensor on MET

MET TRACK & FOOTPRINT EVALUATION
Place 70mm Cam on RCU
Pick up closeup camera

{ -ﬁwgtv‘m

e el i o

RAVERSE BEGINS
Go to Station A (1300 Ft)

REQEQ—MEI—tpgéKginth'both cams
Comment on § ﬁfigepth
’ i aracteristics

REPORT CLOSEUP CAM ORIENT, FRAMESW
Comment on prints, depth,
mechanicalwchgracteristics

TDS EXPERIMENT
Assemble small scoop & Ext Hnd1

Take out MESA brush & TDS _bag

Take out Tst TDSZ;?EV—;T::bon
MET table

Take closeup cam shot, 1 side

Sprinkle dust on sample & shake
off excess

Take closeup cam shot,both sides

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

Take closeup cam shot,both sides

Fold sample and rebag

Take out 2nd TDS, lay flat on
MET - Sprinkle & shake

Take Closeup Cam shot,both sides

Fold sample and rebag. Stow in
HTC pouch

SN

132 + 88

65
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CREW EVA CUFF CHECKLIST VOICE DATA

0+50
— (1) LMP - REPORT X, Y, Z

. READINGS (3 TIMES)
2. A1-MET track & footprint
o eval & photos - 1 2 3 SW
xf3. Al-site description T
S Ed-pan 1 x _I.( [r/ 1. {11
4. Take samples & dbl core . N ,
i v 27 40 3¢
Station B - 7 min = . 7~ -z /.
T« Pan z l{:,c &_)(J ‘g_é
S o [ (1) LMP - REPORT X, Y, Z
~ READINGS (3 TIME S) ,
- X [(0 10 [0 V{I
Y M <- ! ’/l
- 1 bl b (o5
< (1) LMP - REPORT TUBE NUMBERS
2 ! AND ORDER
© . INSERTION FORCE
= TOP__ BOTTOM
(1) CDR - COMMENT ON SOIL
CHARACTERISTICS WHILE
— 1+00 DRIVING TUBES
(1) LMP - COMMENT ON TUBE WITHDRAWAL
REPORT CONDITION OF BIT IF HARD
OBJECT ENCOUNTERED
N LPH, BEGIN TRAV ~ (1) CDR - (IF TAKE CLOSEUP CAM) REPORT
FRAME NO. D
g [0+35 Pul1 MET-begin trav | d RAME NO. AND ORIENT
-1 . (opt) 16mm cam,on(f8,500,6FPS] .
STATION A - 25 min ag =
1. 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
A1-TDS & MET track photos
2. Ed-take pan - (1) CDR/LMP - EMU CHECK: REPORT
Al-Describe site FRAME NOS. 70MM CAM __
R 3. Take sampies & dil core - (1) COR/LMP - GIVE MARK WHEN TRAVERSE
— : COMMENCES: ESTIMATE AND
7 Sl ¥ - 7 oig I REPORT RATE OF TRAVEL,DESCRIBE
= 1. Pan GAIT
2. Samples




MISSION:
EVA: 2

APOLLO 14, H-3

DATE:

Dec. 31, 1970

LMP ACTIVITIES

TIME

EVA CDR ACTIVITIES

TASK
FUNCTION

L
M
P

zr00omn

[
%}
R

Recheck sensor aligned & 1ev;}ed

Return to MET :,

Report X,Y,Z readings (repeat 3
times)

o Return to sensor
Reorient sensor to #3 position

Recheck aligned and leveled
Return to MET

Report X,Y,Z readings (repeat 3
times)

= Stow sensor/tripod on MET
Rewind cable, stow on MET

2) M for LPM

DOUBLE CORE
Assemble tubes

Hold upright on surface

= Photo tubes in ground & horizon
or landmark XSUN f:8, 15 ft,
focus 74 ft

Remove tubes, disassemble, cap &
- stow tubes in HTC
Report tube numbers & order

Tether tongs - start
16mm cam 1 fps @ 1/500

Pull MET [

GO TO STATION B (700 ft)

Assumed rate: 4 fps

E2K4

0+50} Photo Panorama
2 te Description

il
|
|

Collect Sample(s)

Note: CDR omits
. down-sun "before"
i photo

‘ _CORE SAMPLES
)

m CORE TUBE READY
‘ TO DRIVE
o &

Vv :_r;:;%z;;srs"
| 3 2 - 7; J
T | DOUBLE CORE
.Race gnomon {#2 60 "
0

CDR-2

10-31-70

CORE

L
1+0 ady hammer

Take Stereo pr XSUN, f:8, 7ft
T | Drive tubes into surface with
hammer blows

Stow hammer
Stow or hold gnomon

Assist as required
Take closeup cam picture of
hole (options)
Y.

(=]

EE MARK WHEN STARTING

) GO TO STATION B (700 ft)

Assumed rate: 4 fps

Tobes

09 mno%

3402 374n0q 3

g NOILYLS 01 09
g NOILVYLS 01 09

> &
o0




CREW EVA CUFF CHECKLIST VOICE DATA

68

110 epR/LMP - GIVE MARK ON REACHING STATION
(1o (1) CDR/LMP - SITE DESCRIPTION
o SINGLE SAMPLE %8 SAMPLE DESCRIPTION
U v "
2 £
(&) ©
AFTER AFTER - (1) CDR - REPORT SAMPLE BAG NOS.
f/B /l
SINGLE ‘l @
STEREO BEFORE \/
4‘9 /@/ :
/ BEFORE
<‘§> £ I
o <
7 RO 5
=
LANDMARK/?-!ORIZON -
-
1420 (1) CDR - REPORT REACHING BEND AREA
(1) CDR/LMP - EMU CHECK, REPORT FRAME
I NOS. 70MM CAMERAS
GENERAL TRAV_INFO a
Y Report:-time to each site
b= -movement & direction b
< -location wrt LM
-photos beside nominal b
-sample bag numbers
-core tube numbers
— (2) - CDR/LMP - REPORT ON TERRAIN
SPECIAL PHOTOS ROUGHNESS
MET eval:
-Wheel track & footprint in ~ NOTE: IF IMPOSSIBLE TO PULL MET
LM area ) .
-Wh?el track g §°§t52"3t ;f - CARRY - EXT HANDLE
N sinkage 1s <- 24 1ncnes SMALL SCOOP
= -Motion on various surfaces = ENB%ES
Fc?- & dust cloud eval 'ﬂ)<> 2 70MM CAMERAS
'c_>_ DAC(fS, ]/250,24 fpS) CDE ~ POLAR FILTER
=Bluselly s ginilo OF Wiest 3 WEIGH BAGS WITH CLIPS
LS 2oy N (FLAT BAGS)



MISSION: APOLLO 14, H-3

P"‘ATE; Dec. 31, 1970

EVA:. 2 2 }
T S T ras
| 4 w E
LMP ACTIVITIES | 3 e [T, cor_actvimies e
— Wl PR
—  STATION B / 2 1410 ATIONR% | e
Photo panorama I] G ON REACHING STATION =15
olo
B Site description T | ==
Sample collection el o

E2K5

GO TO BEND AREA (700 FT)

Assumed rate 4 fps

BEND AREA

Photo pan

GO TO N SIDE, STA D (800 FT)

Assumed rate 2 fps

o3 BEND AREA
A
[ U Site Description
N
J GO TO N SIDE, STA D (800 FT)
G
".E Assumed rate 2 fps
9
Iy
T %

YV aN3g 0L 09
Y34y ON3g 01 09

Y34y aN3g
Y34y ON39

@ YIS “30IS N 0L 09
@ V1S “30IS N 0L 09

A




CREW EVA CUFF CHECKLIST VOICE DATA

amd
e o

D&E

(e &,

CONE

CONE_CRATER - 30 min 1430
Pan on arrival

Collect rocks & soil on rim
;ggg zg;pgg":ggisiingle each - (2) CDR/LMP - REPgRgHgN TERRAIN

i ROUGHNESS

. If time do polar near-far
. -~ If time do far polar >100 B
ft from 1st then discard
filter, reset cam 1/250 B

CDR-2

Go SE around rim

Take 24fps movie: (1 mag) -
-Kick boulders into crater
-Crew walk around & pose -
-Pan cam to W and LM

Do EVA Comm - Al behind big

boulder, Ed document - (2) CDR/LMP - REPORT ON GRADE CHANGES,

ROUGHNESS GRADIENTS

10-31-70

CDR-2

wn

10-31-70

Pan at S end of rim walk

Grab some rocks for radial
sample on way to Sta. D ~ (1) CDR/LMP - EMU CHECK
‘ FRAME NOS. 70MM

STATION D - FLANK - 7 min CAMERAS
Pan & Samples

STATION E - 25 min —

A1-Dig Trench I & take pan

Ed-Trench before shot |
Egﬁ up 16mm cam 12fps f/8 (1) CDR/LMP - REPORT BAG NOS.

Take after photos Trench I -

Do Trench II, SESC from bottom
then bottom, sides, discons,
top

Ed-footprint & photo

If time take single core thru -
fillet

INOJ
380
T

CDR-2

POLAR
CILOSEQUT

10-31-70

&%?~N%ng - 1450
70




MISSION:

E2K6

Bl

\

!

-4- 1}

Proceed to S Side ‘1

of Cone rim + |
taking samples T

Note: Perform Polarim

(15 minutes)

<+

fls

(34

?

Proceed to S Side
of Cone rim

. taking samples

j‘tric Survey (HD)
i
|
|

03

APQOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
HEE
LMP ACTIVITIES CDR ACTIVITIES k=
f o al Bl R
—  STATION D
REST "
B - e e e o e m m e e o o o o e = e L R o o o - 8%
GO TO CONE CRATER RIM (800 FT) GO TO CONE CRATER RIM (800 FT) 15
- ™ ol|lo
Assumed rate: 2 fps’f‘e ;Assumed rate: 2 fps gla
N | HE
B \‘ () )]
\n, AL
i m |
el el
o) e
TS S | B (R 2| =
|, /REST ) \REST
______________ e e T R 5 Gt D
CONE CRATER RIM | CONE CRATER RIM =l s
L Shede mew o EE " _‘ """""""" =&
Photo pan o Site Description - :
| =
9 = |5
m m
133* ? t o | o
X |
—  Sample Collection p]e@]*ec ion = =

e 3



CREW EVA CUFF CHECKLIST VOICE DATA

1+50
— (1) CDR/LMP - REPORT FRAME NOS.

70MM CAMERAS

(1) CDR - DESCRIBE BOULDER TRACKS,
SAMPLES TAKEN
(IF PERFORMED)
(1) CDR - POLARIMETRIC SURVEY
DESCRIPTION

B FILTER ORDERS
CLOSEUP ~ DISTANT

1

e

B 90
110
== 130

- (1) CDR - REPORT WHEN BOULDERS
ROLLED

— 2+00

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

(1) CDR - REPORT LEAVING CONE

2+10
72



MISSION:

'L

APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
S 1 task
E
LMP ACTIVITIES =Y CDR ACTIVITIES (Y i
TIME il w]o
= 1+50
Sample boulder tracks Sample boulder tracks
= (Use closeup Cam) T ;
|2 4
i Note: Take 2nd Set d1stant polarimetric
photos 100 ft gr more from st Set,
— Then remove & 1scard Polar Filter -
Reset Cam 1/25[
[ Take 16mm movie @ 24 FPS-- TY Roll Boulders into crater
Crew movement, boulders rolling N
Take movies west to LM & sunrise ‘t\
crater s
B --o.:,,;%’
— 2+00
~ EVA COMM EVALUATION T | EvAL comt EVALUATION ~ ~ 7 T ” Z|Z
- + | yGo behind Large boulder § §
‘( so no line of sight to LM ==
\iCount up while proceeding =2
B Document CDR position behind boulder =&
WRT LM & Boulder with S|
e partial pan as required e} ffu
o] o
2; =
B Final Photo Panorama Site Description
............................. G Lo
B GO TO STATION D (850 FT) GO TO STATION D (850 FT) :—?:
oo
= Assumed rate: 2 fps Assumed rate: 2 fps e
| =HE
olo
S b, =
E2K7 [ a q 23 S o

2 4

74

06



CREW EVA CUFF CHECKLIST

2+10

CDR-2

10-31-70

Pan at S end of rim walk
Grab some rocks for radial
sample on way to Sta. D

STATION D - FLANK - 7 min
Pan & Samples

STATION E .- 25 min

A1-Dig Trench I & take pan

Ed-Trench before shot
Set up 16mm cam 12fps /8
LPM

Take after photos Trench I

Do Trench II, SESC from bottom
then bottom, sides, discons,
top

Ed-footprint & photo

If time take single core thru
fillet

330

I

2+30
74

(1)

(1)

(1)
(1)

VOTCE DATA

CDR - NOTIFY MCC WHEN RESTING

CDR - REPORT REACHING STATION D

CDR/LMP - SITE DESCRIPTION

CDR/LMP - DESCRIBE SAMPLES-
REPORT SAMPLE BAG NOS.

CDR - REPORT LEAVING STA. D

CDR - NOTIFY MCC WHEN RESTING

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



MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
S | task
E
LMP ACTIVITIES VA CDR ACTIVITIES i
TIME iluls
o 134 2+10 Zf
= T
4\
N
" REST T | Rest
Note: If possible colllect some rocks & soil
5 along patch -[F P
—  STATION D = ATION D
----------------------------------- i § b
| Photo Panorama Site Description e E
olo
Sample Collection Sample Collection z z
—
Go to Station E (1050 ft) Go to Station E (1050 ft) &8
- - ct |t
Assumed rate: 2 fps Assumed rate: 2 fps a S,
o+ |
- - o | e
S. ;.
SIS
- e mim
REST REST
- E
| 2+30
E2K8




CREW EVA CUFF CHECKLIST VOICE DATA

2+30

LMP-2

(Sa00 ]

10-31-70

Pan at S end of rim walk
Grab some rocks for radial
sample on way to Sta. D

STATION D - FLANK 7 min
Pan & Samples

STATION E - 25 min -
A1-Dig Trench I & take pan
Ed-Trench before shot g
Set up 16mm cam 12fps f/8
LPM
Take after photos Trench I — (L) Ghi/le EEEOE¥EE§AME NOS
Do Trench II, SESC from bottom 70MM CAMERAS ’

then bettom, §ides. discons, L (1) CDR/LMP - SITE DESCRIPTION

top
Ed-footprint & photo (1) LMP - VERIFY 16MM CAM RUNNING

%§1§%%§.take single core thru = (1) CDR - COMMENT ON SOIL BEHAVIOR,
EASE OF DIGGING, DIRECTION

AND AMOUNT OF DUST FLYUP,
HARD OBJECTS ENCOUNTERED,

CDR - REPORT REACHING STATION E

33d
T

LAYERING IN MATERIAL AS
N DEPTH INCREASES

TRENCH - PART 1
1. [Al-gnomon, stereo pr xétﬂlj
Ed-MET 15°'NE(SE), before
dnsun £11,10" L 2+40

2. | A1-Doff cam, get trench tool.
trench ~2' deep 10" wrt
sun (10 min max)

Ed-16mm cam ON f8,12fps:LPM (_I ) LMP RE
=~

3. [Wi-after photo £5.6,125,7" | PORT X, Y, Z READINGS (3 TIMES)

L xsun 389 o'clock & dnsun Sw
_w/Ed_reflecting 1isht |

Ed-after photo upsun f5.6,
125,7' reflect light into
trench

4. [AT-16mm OFF if empty, qj]
scoop & ext hndl _

Ed-get SESC, open

TRENCH T

N < >

i12-1/- 70

TRENCH - PART 2

Xs [Al;sEgnc-tple trench bottom, fill ('l ) LMP VE RI FY ']6MM CAM STOP
Ed-close, seal SESC, rpt, stow

closeup photo trench

2. [ Al-soil sample bottom, siﬂ
discon, top
Ed-photo after each sample
xsun 5.6,125,x; bag sample

1

(1) CDR - REPORT SESC COLLECTION

2 HONZYL

3. [A1-single core thru fillet if}
avail
Ed-footprint in soil pile,
photo xsun f8,125,5'

12-11-7¢

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

2450
76



MISSION:  APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2

EVA e | Zinrion
LMP ACTIVITIES CDR ACTIVITIES e T
TIME al o
| 2+30]
|
- T
i 1 \
| N Zla
STATION E :,;:STATION E 5 =
———————————————————————————————— o —
[ Train 16mm cam on prospective T | SOIL MECHANICS : =
trench site; turn on (6 FPS) "Deep Trench" ™
—  LPM MEASUREMENT (single) —~+ | Assemble trenching tool to w
Unstow cable reel extension handle §§
B Unstow sensor/tripod 1 Dig trench, 10° off downsun 2
m
Move sensor to site 35 ft away %
=
Erect tripod, check sensor orient, 5

#3 facing downsun

— -

Align & level sensor/tripod

|
1
1 8
(a(buLs) INIWIYNSYIW Wd

=2

S et

Move to MET (electronics)

e

—  Photo tripod/sensor(localization 2+40

shot) \

Report X,Y,Z readings (repeat 3 1.1

B times) ky
IF NOT DISCARDED _

L. Return to sensor and pick up +

Stow sensor/tripod on MET \
Rewind cable, stow on MET

- 14
» Go to downsun position, edge 4 V Take stereo prs both sides &
of trench (act as reflector) downsun of trench interior
Take upsun shot, trench interior
— Take stereo pr footprint T~ | Make bootprint in fill
Photo bottom of trench with close-
B up camera 1
Special Environmental Sample Special Environmental Sample
(fines from bottom of trench) (fines from bottom of trench)
Sample sides, top, discontinuities Sample sides, top, discontinui-
- W- ties
| 2+50\/

E2K9
77




CREW EVA CUFF CHECKLIST VOICE DATA

2+50
STATION F - WEIRD - 17 min
1. Pan - Superimposed craters g
2. Samples 21T
3. Triple core o
4. If time - 7-radial Sample -
STATION G - TRIPLET - 7 min -
1. Pan & Samples
2. If time-GAS,MAG,LPM,FOOTBALL »
ol E —
(4] ~
] ]
. ~—
m =
=
- (1) CDR - REPORT LEAVING STATION E
— 3+00
(1) CDR/LMP - EMU CHECK
REPORT FRAME NOS.
(1) CDR - REPORT REACHING STATION F
(1) CDR/LMP - SITE DESCRIPTION
- (1) CDR/LMP - DESCRIBE SAMPLES TAKEN,
REPORT BAG NOS.
3+10

78



MISSION:  APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
g TASK
LMP ACTIVITIES e CDR ACTIVITIES (Y el
w| ¥R
— 2+50
Note: If 5 minutes ahead or_extension
- to EVA, take a single ore sample
- T+
N
Y
= _L-'( \}
Photo panorama
GO TO STATION F (1050 FT) {GO TO STATION F (1050 FT) 818
=
— 3+00 2 Z
| Assumed rate: 4 fps 1 |Assumed rate: 4 fps E 5
U s|(2
';v |
by
‘h'{\
= -W\ Ej
_________________ ,\;1._.._-..-..-__.._-__-
= 4 |
REST \MEST
—  STATION F [ | STATION F =
Photo Panorama | Site Description = =1
: I 1 2| e
s o Ml
= Sample Collection + Sample Collection
2
— ___T\\ i
|
q
3+10,
- Vi
E2K10

79




CREW EVA CUFF CHECKLIST VOICE DATA

3+10
— (1) LMP - REPORT NOS AND

2wnN —
« o e e

N =

F&G
CORE

STATION F - WEIRD - 17 min e
: o~ EFFORT REQUIRED TO
Pan - superimposed craters? ) - EMPLACE IN SURFACE
Samples %
Triple core
If time - 7 radial Sample T L - BATTON
STATION G - TRIPLET - 7 min (1) CDR - COMMENT ON EFFORT,
Pan & Samples METHOD OF DRIVING
If time-GAS,MAG,LPM,FOOTBALL TUBES INTO SURFACE
— (1) LMP - COMMENT ON BIT
ABRASION
B REPORT IF 3RD TUBE
o HAS ANY CORE IN IT
]
55 ~ (1) CDR/LMP - CSC - FRAME ORIENT
o
5 MCC - IF NOT, INSTRUCT LMP

TO SALVAGE A BIT AND
. RESTORE TO EMPTY TUBE
FOR POTENTIAL USE

(1) CDR - REPORT LEAVING STA F,
ARRIVAL STA G

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

(1) CDR/LMP - SITE DESCRIPTION

(HD) LPM MEASUREMENT SW
X L (1) CDR/LMP - DESCRIBE SAMPLES
REPORT BAG NOS

(HD) GASC (1) CDR - REPORT LEAVING STATION G
SESC si=5




MISSION: APOLLO 14, H-3 DATE:. Dec. 31, 1970
EVA: 2

EVA HE
LMP ACTIVITIES CDR ACTIVITIES o=
TIME Al wl o
—  TRIPLE CORE SAMPLE 3+10 ETRIPLE CORE SAMPLE ==
=&
j ==
Qlo
o : 2| v
Note: If 14 min. ahead or extension to EVA, perform 3 %
DIAMETRIC SAMPLE: 7 rock/soil [samples across (=
a crater and ejecta blanket, wiith 2 partial

| pans to document o l.vu"

— ]

|
I
il
S :772,4;»7

¢ Syl
™ :Amwt 33’*

GO TO G (500 FT) GO TO G (500 FT)

\ 28
[ Assumed rate: 4 fps T “S?\Jl\ssumed rate: 4 fps 3|3
\eg% o | @
B STATION G . -j\\ STAZ)ON G or G-
Photo Panorama 134 ﬁ Description ﬁ ‘ﬁ |
= -+ = |3
olo
e |
g Sample Collection 4 Sample Collection ol K}
Fill weigh bags Fill weigh bags
= Note: For each 5 minutes over nominal EVA time (1) collect

Gas Sample (2) Make 3rd LPM measurement (discard

a electronics; read tempilabel after measurement) (3)
Collect Magnetic Sample (4) Collect extra football-
size rock

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

L 3+30
E2K11

I
]

W1 0L 09
W1 0L 09

81
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CREW EVA CUFF CHECKLIST

CDR-2

10-31-70

CONTAM SAMPLE, CLOSEQUT
[MET to MESA
3+34 Small scoop, ext hndl, [SESC
gnomon, sample under
Quad III-into SESC
(photo before/after)
Discard scoop-keep ext hndl

[ETB Toad

[close

Stow in ETB:
~70mm mag
-TDS
-MSSC
-map :
-weigh bags (as reqd)

Stow in SRC: (stowage Tist)
-2 SESC's :
-6 core tubes (if used)
-documented samples (in

weigh bag)
-extra samples (fi1l SRC)

4y 10d

110035019

CLOSE

CONTAM SAMPLE, CLOSEOUT

3+34 MET Near MESA(tails in)
Get SESC(in SRC) & open
Photo sample area
under Quad III(In sun)
Close SESC-stow in ETB

Stow in ETB: ETB &
-1 70mm cam SRC Toad
-1 70mm mag
-3 16mm mags
-close-up cam film(adv film

3X & remove cassette)

-SWC(Get SWC, bag & seal)
-extra sample stowage bags

ETB Stowage 1list:
-contam sample
-1 70mm cam
-2 70mm mags

LMP-2

10-31-70

3+50
82

3+30 (1)

VOICE DATA

CDR - REPORT LEAVING STATION G

(1) CDR - REPORT REACHING VICINITY OF LM

(1) CDR/LMP - EMU CHECK

(1) LMP - REPORT RETRIEVAL SWC



MIS SION:

APOLLO 14, H-3

DATE: Dec. 31, 1970

EVA: 2
S 1 1ask
E
LMP ACTIVITIES EVA COR ACTIVITIES o
TIME alwito
- 3430
e e
AT LM AT LM
i Contaminated Sample Collection i Contaminated Sample Collection 512
Park MET at MESA, take Connect small scoop/ext handle g, >
— Contam Samp SESC —+ e
| 1 Move to Quad III with gnomon % %
Take 70mm Cam Shot Dn Sun Place under Quad il B
Take Stereo pr XSUN %‘f’ g
- Open Contam SESC 4. Collect sampie (fines) from =AE]
under Quad III L I
Place sampie in SESC I I
Close & Seal SESC - Stow Photo XSUN sample Tocation § a
= in ETB 4 =
> >
—  EVA CLOSEOUT 3+40 EVA CLOSEQUT ol e
Remove 70mm Cam and Stow Remove 70mm Cam, Advance 3 =ls
N in ETB 1 times, remove mag. Stow olo
mag in ETB N
i
. o
= Stow spare mag (70mm) in ETB + S E_%
B Remove mag from 16mm Cam Open SRC 2
Stow 3 16mm mags in ETB T
Stow 6 core tubes in SRC
- Check-all mags in ETB +
[—  Retrieve SWC foil - Stow bagged documented
samples in 1 weigh bag
d -1-
Stow SWC in bag, put bag
in ETB
T Stow bag in SRC
Stow SESC & GASC in SRC
= R Stow other samples (if any)
Assist CDR collected on traverse in
| 3+50
E2K12

83




CREW EVA CUFF CHECKLIST

SRC

SRC CLOSE
Remove skirt-clase & seal SRC

ETB stowage list:
-contam sample
-1 70mm cam
-2 70mm mags
-3 16mm mags
-close-up cam film

~map
-weigh bags (as reqd)
-extra sample stowage bags

CDR-2

10-31-70

COR-2

10-31-70

3+58 Discard tongs
.
Clean & check EMU's [ascent
SRC to ED [on porch
[ingress
Trans ETB up [trans

Check LM Dock Light [turn on
4+06 Ascend to porch

Discard LEC [LEC to A1

SRC to ED

Ingress

4413 Repress

INIISY

LMp-2

10-31-70

ETB & SRC STOWAGE CHECK

-3 16mm mags
-close-up cam film

-map
-weigh bags(as reqd)
-extra sample stowage bags

SRC stowage list:

-2 SESC

-6 core tubes (if used)

~documented samples(in
weigh bag)

—extra sampies (fill SRC)

2ys/9L3

TERM

EVA_TERM

Discard tongs

Clean & check EMU

Ascend mid-ladder

SRC to porch {SRC to Ed

4+00 ingress

Trans ETB up (Rh eng cov}

CB(16) LTG TRACK - Close
SW: EXTERIOR LTG - TRACK
[observe
SW: EXTERIOR LTG - OFF
CB({16) LTG TRACK - Open
Hand LEC to Al F?ﬁscard
Receive SRC Ehand in
ASSIST A1 ingress

4413 Repress

LMP-2

10-31-70

3+50

— 4+00

VOICE DATA



L
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MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
S 1 Task
E
LMP ACTIVITIES EVA CDR ACTIVITIES a| PR
TIME al mlo
— 3+50 SRC if space avail; other-
wise in ETB in weigh bags
= -
m
=
p-3
= EVA TERMINATION 4 Remove Skirt =
Obtain EMU brush (MESA brush) =
- T  Close and Seal SCR E
Discard tongs P
| 1 Stow weigh bag of fines =
in ETB
— -1+ Discard tongs
[ Clean EMU's 1 Clean EMU's
™ Ascent to middle ladder rung T Hand SRC to LMP
= Place SRC on platform +
[ Ingress 4+00 —
a
" 1l Ready ETB for transfer 2
Re-rig LEC for transfer (Recheck contents) o
L Transfer ETB into LM 1 Transfer ETB into LM
- -
Place ETB on ascent engine EVA TERMINATION m
— cover T 5|
Ascent to platform =
n Check EMU & LM Systems 4 2
=
=
=
- T 2
B Pass LEC to CDR Discard LEC
Pass SRC into LM
= Receive SRC, place on 4
ascent engine cover
- 4+10
E2K13




CREW EVA CUFF CHECKLIST VOICE DATA

4+10

(1) CDR - REPORT CABIN HATCH
CLOSED AND REPRESS
INITIATED

T
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MISSION: APOLLO 14, H-3 DATE: Dec. 31, 1970
EVA: 2
S 1 1ask
E
LMP ACTIVITIES EXAAE CDR ACTIVITIES arowron
wl P12
- 4410
Assist CDR Ingress * =
- -1 (1]
Close hatch
o T Repressurize cabin
e m
END EVA 2 5
m
- - <
>
nNo
— 4+20
S s
| *From this point on procedures governed
by "LUNAR SURFACE CHECKLIST"
E2K14
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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
f/8

SINGLE @ Q

ORE

STEREO BEF , /
<B Woo
R y
L\ I ~ BEFORE
& 2@ /@/ ---
&
$
LANDMARK /HORIZON
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MISSION: 14

DATE: DECEMBER 31, 1970

[~ TAKE DOWN SUN PHOTO
AT F:11, 10 FT.

PREPARE SAMPLE BAG (IF RQD)
REPORT NUMBER
SEAL BAG - DROP IN WEIGH BAG

TAKE X SUN PHOTO

f:8, 15 FT, FOCUS 74,
| INCLUDE LANDMARK

NOTE: THIS PHOTO MAY BE MADE
PRIOR TO SAMPLE COLLECTION

PROCEED TO NEXT SAMPLE

90

GNOMON DOWN SUN

TAKE STEREO PR, X SUN
AT £:8, 7 FT
COLLECT SAMPLE (SCOOP, TONGS)

TAKE X SUN PHOTO
f:8, 7 FT

PICK UP GNOMON

PROCEED TO NEXT SAMPLE

SINGLE SAMPLE DOCUMENTATION
EVA“ H .
LMP ACTIVITIES TIME CDR ACTIVITIES b e
70MM CAMERA 70MM CAMERA wl ¥1 2
— DESCRIBE SAMPLE 0 DESCRIBE SAMPLE & PLACE




CORE SAMPLES

m CORE TUBE READY
‘I TO DRIVE

15
" PHOTO GF HOLE
CORE TUBE(S) IN

(]

[

e POINTS SPECIFIED ON MAP
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MISSION: 14
EVA:

DATE: DECEMBER 31, 1970
CORE SAMPLE (DOUBLE)

S
£
LMP ACTIVITIES A CDR ACTIVITIES ] Ll
70MM CAMERA _______70MM CAMERA & R
PARK MET 0  PLACE GNOMON NEARBY

ASSEMBLE CORE TUBES - PULL PIN

REMOVE END OF ONE, REMOVE BIT

OF OTHER AND STOW. ATTACH,
COMBINATION ON EXTENSION
HANDLE.

REPORT NUMBERS AND ORDER OF
TUBES

HOLD UPRIGHT ON SURFACE

PHOTO TUBE & HORIZON
X SUN, f:8, 15 FT 74 FT FOCUS

REMOVE CORE TUBES FROM SURFACE

REMOVE BIT, CAP TUBE. DETACH

LOWER TUBE FROM UPPER, RESTORE
END TO LOWER, CAP UPPER. STOW
LOWER TUBE HTC DETACH EXTENSION
HANDLE. STOW UPPER TUBE HTC.

STOW EXT. HANDLE

GET MET

PROCEED TO NEXT SAMPLE

92

REMOVE HAMMER FROM HTC

(STEREO PR X SUN 8,7 FT)
DRIVE TUBES INTO SURFACE

COMMENT ON TASK DIFFICULTY,
CHANGES IN MATERIAL CHARACTER-

ISTICS WITH DEPTH

STOW HAMMER

ASSIST LMP
[HD] TAKE CSC OF HOLE

PICK UP GNOMON

PROCEED TO NEXT SAMPLE




MISSION: 14 DATE: pEcEMBER 31, 1970

( EVA: CORE SAMPLE (SINGLE)
R EVA HIE.
LMP ACTIVITIES TIME CDR ACTIVITIES =
70MM CAMERA M 70MM CAMERA aleis
—~ PARK MET 0 PLACE GNOMON NEARBY
ASSEMBLE CORE TUBE/EXT. | REMOVE HAMMER FROM HTC
V. ™ HANDLE - REPORT NUMBER
L HOLD UPRIGHT ON SURFACE (STEREQ PR X SUN, 8, 7 FT)

= + DRIVE TUBE INTO SURFACE

COMMENT ON TASK DIFFICULTY,
CHANGES IN MATERIAL CHARACTER-
ISTICS WITH DEPTH

~ PHOTO TUBE & HORIZON X SUN, T STOW HAMMER
f:8, 15 FT (74 FT FOCUS)

~ REMOVE CORE TUBE FROM SURFACE T [HD]

TAKE CSC OF HOLE
REMOVE BIT AND CAP TUBE

REMOVE EXT. HANDLE AND STOW TUBE

- IN HTC T
STOW EXT. HANDLE
£ L GET MET 4+ PICK UP GNOMON
| PROCEED TO NEXT SAMPLE 5 PROCEED TO NEXT SAMPLE
L— L o
= -
— -+
- -+
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s,

MISSION:
EVA: 2

APOLLO 14, H-3

DATE:

CORE SAMPLE (TRIPLE)

Dec.

31, 1970

LMP ACTIVITIES

EVA
TIME

CDR ACTIVITIES

TASK

FUNCTION

Tr» O Omv

L
M
[

[4
D
R

s

**NLESS EMPTY.

ASSEMBLE CORE TUBES-

PULL PIN, REMOVE ENDS OF 2,
REMOVE BIT OF 1 or 2, ATTACH
TO OTHER, REMOVE BIT OF 3RD

TUBE, ATTACH TO STRING,* ATTACH
EXT. HANDLE. REPORT NO. & ORDER _{

OF TUBES
HOLD UPRIGHT

PHOTO CORE TUBES IN PLACE
X SUN, f:8, 7 FT

REMOVE CORE TUBES FROM
SUBSTRATE

REMOVE BIT & CAP. BAG BIT

DETACH LOWEST TUBE, RESTORE END
& STOW, CAP MIDDLE TUBE, DE-
TACH MIDDLE TUBE, RESTORE END
& STOW. CAP UPPER TUBE**

DETACH UPPER TUBE FROM EXT.
HANDLE & STOW TUBE

STOW EXT. HANDLE

*CREWMEN MAY ELECT TO
DRIVE 2 TUBES, THEN
ADD 3RD AFTER 1ST
2 IN GROUND

IF EMPTY,
RESTORE BIT AND USE LATER
FOR SINGLE CORE SAMPLE

E2K15

0

10
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DETACH SHOVEL FROM EXT.
HANDLE; STOW SHOVEL

REMOVE HAMMER FROM HTC

(Stereo pr XSUN, f8, 7 FT)
DRIVE TUBES INTO SUBSTRATE

COMMET ON TASK DIFFICULTY,
CHANGES IN MAT'L WITH DEPTH

STOW HAMMER ON MET
ASSIST LMP

PREPARE BAG FOR BIT

[HD] TAKE CSC PICTURE
OF CORE HOLE




POLARIMETRIC SURVEY
{ CLOSE-UP)

WITH FILTER: | [}

17125

C
o555~

%e
RE Qé/

LC
—_— (,@)’ AFTER
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MISSION: 14 DATE:DECEMBER 31, 1970
EVA: PHOTO POLARIMETRIC SURVEY (CLOSE UP)
g TASKIN
LMP ACTIVITIES ﬁVA CDR ACTIVITIES ] s
70MM CAMERA ME 70MM CAMERA NEE
— 0 AT CLUMP OF ROCKS

r PHOTO ROCKS DOWN SUN
f:11, 10 FT

—~ DESCRIBE AREA & SAMPLES

— READY TOOLS, ETC.

COLLECT SAMPLES
& STOW

— PHOTO AREA DOWN SUN
f:11, 10 FT

*FILTER POSITIONS IN ANY ORDER,

L— BUT MUST REPORT TO MCC.
NOTE:

It

i

4

r

10

96

PLACE GNOMON IN CLUMP
INSTALL POLAR FILTER ON CAMERA

RESET /5.6, 1/125
GO TO X SUN (90°)

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 110° FROM SUN

TAKE 3 PHOTOS: (REPORT FILTER POS)
f/5.6, 7 FT FILTER R*

/5.6, 7 FT FILTER CENTER

f/5.6, 7 FT FILTER L

GO TO 130° FROM SUN

TAKE 3 PHOTOS: (REPORT FILTER POS)
/5.6, 7 FT FILTER L*

/5.6, 7 FT FILTER CENTER

/5.6, 7 FT FILTER R

COLLECT SAMPLES

PICK UP GNOMON
(AFTER DISTANT PHOTOS)

REMOVE & DISCARD POLAR
FILTER

RESET CAMERA 1/250

THIS PROCEDURE VIRTUALLY IDENTICAL TO APOLLO 13




MISSION: 14 DATE: DECEMBER 31, 1970

L EVA: PHOTO POLARIMETRIC SURVEY (DISTANT)
o L r \/\ P [ \/ A - E ;SS?T;(".‘ i
ACTIVITIES TIME CDR ACTIVITIES ) Rdi
7014 CAMERA M 70MM CAMERA HEAR:
— 0

MOVE TO ~ X SUN OF DISTANT AREA

o - - INSTALL POLAR FILTER ON CAMERA,
{ RESET 5.6, 1/125

= ~4- TAKE 3 PHOTOS:

/5.6, 74 FT, FILTER L*
/5.6, 74 FT, FILTER CENTER
T f/5.6, 74 FT, FILTER R

T REPORT FILTER POSITIONS

- -~ GO TO ~20° FROM 1st POSITION,
DOWN SUN

— 5 TAKE 3 PHOTOS:

f/5.6, 74 FT, FILTER R*
f/5.6, 74 FT, FILTER CENTER
/5.6, 74 FT, FILTER L

(AFTER ALL POLARIMETRIC SHOTS)

REMOVE & DISCARD POLAR FILTER

- ~f- RESET CAMERA 1/250

|
J

*FILTER POSITIONS IM ANY ORDER, T
BUT MUST REPORT TO MCC.




TRENCH - PART 1

Al-gnomon, stereo pr xsun 7'
Ed-MET 16'NE{SE), before
dnsun f11,10'

Al-Doff cam, get trench tool,
trench ~ 2' deep 10° wrt
sun (10 min max)

| Ed-16mm cam ON f8,12FPS;LPM]|

Al-after photo f5.6,125,7'
xsun 3&9 o'clock & dnsun
w/Ed reflecting light

Ed-after photo upsun 5.6,
125,7' reflect light into
trench

Al-16mm OFF if empty, get
scoop & ext hndl
| Ed-get SESC, open |

TRENCH - PART 2

Al-sample trench bottom, fill
SESC

Ed-close, seal SESC, rpt, stow
closeup photo trench

Al-soil sample bottom, side,
discon, top

Ed-photo after each sample
xsun f5.6,125,x; bag sample

Al-single core thru fillet if
avail

Ed-footprint in soil pile,
photo xsun f8,125,5'
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£ MISSION: 14 DATE: DECEMBER 31, 1970

- EVA- DEEP TRENCH (SOIL MECHANICS)
EVA E ;ﬁaénow
LMP ACTIVITIES TIME CDR ACTIVITIES e
70MM CAMERA M _ 70MM CAMERA HEAE:
[ PARK MET PLACE GNOMON NEARBY UPSUN

PHOTO SITE DOWN SUN
f:11, 10 FT
ACTIVATE 16MM CAMERA TO FILM CDR

TAKE STEREO PR X SUN
/8, 7 FT

ASSEMBLE SHOVEL & ADJUST
DIG 10° OFF DOWN SUN

1
]

I
3
T

. » 4. (TRENCH TO BE 8" DEPTH
MINIMUM)

STOP 16MM CAMERA
STAND DOWN SUN AT EDGE OF

| TRENCH (ACT AS REFLECTOR)  FINASH DIGGING PLACE SHOVEL
TAKE STEREQ PR BOTH SIDES
L PHOTO UPSUN INTO TRENCH + 5.6, 7 FT
£:5.6, 7 FT, 1/125 SEC PHOTO DWN SUN £5.6, 7 FT
PHOTO BOTTOM OF TRENCH WITH
CLOSE-UP CAMERA
| i
PHOTO FOOTPRINT X SUN £/11, 7 FT FOOTPRINT IN FILL

[~ TAKE DOCUMENTED SAMPLES
BOTTOM TO TOP ~ 1ST

» SAMPLE SESC FROM BOTTOM
SAMPLE FILL, SIDES, DISCONTINUITIES

10 NOTE: 70MM CAMERA SPEED SETTING
AFTER TRENCH DUG 1/125 SECOND,
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3.3 Photography Data

Figure 3.3-1 summarizes 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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PANORAMAS
(70 MM CAMERA)

®CHANGES IN TRAV DIR 245° ePTS OF INTEREST
®RIMS OF LARGE CRATERS

l(250,f/|| I

SINGLE SAMPLE

AFTER

" f/a / AFTER
& @

sTeReo BEFORE N/

R 41\*
>~@ .

CORE SAMPLES

W CORE TUBE READY
‘I TO DRIVE
@ @

" PHOTO OF HOLE
LL4#/8) CORE TUBE(S) IN
[ |
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