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J 1.0 INTRODUCTION

This Final Apollo 17 Lunar Surface Procedures Document is
used to document the planning for lunar surface EVA operations
on Mission J-3, to describe the crew equipment interface_
and to document the manner in which the lunar surface mission
requirements are to be implemented.

The nominal plan includes three two-man EVA periods during the
75 hour stay of the LM vehicle on the lunar surface. The first,
second and third EVA's are each planned for seven hours of ac-
tivity from depressurization to repressurization of the LM.

EMUoperations and procedures (including contingency) are covered
in the EMUAOH, Reference 6.

Photographic and TV camera operations are integrated herein in
a summary manner.

This document contains summary and detailed timeline and pro-
cedures data. The voice data plan and copies of the crew's
cuff checklist are included. The summary timelines are
essentially a task flow analysis along a time base showing
coincident activities and points of interaction between crew-
men. The detailed timeline procedures simply list in the
sequence of performance, the steps required to carry out each
of the tasks identified in the summary timeline. It is in the
detailed timeline procedures that the crew/equipment interfaces
are revealed. Both the summary and detailed timeline proce-
dures present the CDR's and the LMP's task side-by-side to
minimize the confusion as to which crewman is doing what and
to show how they cooperate in the lunar surface operations.
The voice data plan is provided coincident with the detailed
timeline procedures as a device by which cap-com (capsule
communicator) is able to keep abreast of the crew's activities
and to provide cap-com with cues, data and data recording
points with which to provide realtime assistance to the lunar
surface crew during the EVA activities. The crew's cuff check-
lists are included for information only, showing the procedural
cues the crew have at their fingertips.

The procedures herein are responsive to the Mission Requirements
for SA-512/CSM-II4/LM-12 J-3 Type Mission currently in effect
as of the date of this document.







2.0 MISSION DESCRIPTION

2.1 LANDING SITE

The description of the Taurus Littrow site has been developed by
a number of sources: notably, the Field Geology Experiment Team,
various individuals in the Science and Applications Directorate, the
Operations Analysis Branch of ASPO, and the Experiments Branch of
Flight Control Division. Special acknowledgement is made to Drs. V.
L. Freeman, J. W. Head, W. R. Muehlberger, and E. W. Wolfe who pre-
pared the material on the geologic objectives of the mission, and
the discussion of the Taurus-Littrow geologic setting.

2.1.1 Geographic Settinj - The Taurus-Littrow region is located
in the northeast quadrant of the moon (Figure 2.1-I), in the mountain-
ous region of the southeastern rim of the Serenitatis basin, approxi-
mately 750 km east of the Apollo 15 site (Figure 2.1-2). The site
name is derived from the Taurus Mountains, which lie to the north and
northeast of the site forming a mountainous plateau at the eastern edge
of Serenitatis between Posidonius and Macrobius, and from Littrow, an
old 30 km highland crater which lies approximately 35 km north of the
landing site. This area is well illustrated in Figure 2.1-3, an
Apollo 15 metric camera oblique, a view of the Taurus-Littrow area
from south of the landing site. Posidonius is the large crater in

--_ the upper left near the horizon, Mare Serenitatis is the dark region
along the left margin, and the crater Littrow lies in the left-center,
just north of the landing site. Macrobius is off the picture to the
west and the relatively fresh large crater in the upper right is Romer.
Figure 2.1-4 shows the map location of this region.

A__proach and Landinq - The approach to the landing point is
from due east over a set of the sculptured hills which rise about I-
I/2 km above the plains. At the point where the descent trajectory
passes over the hills, the terrain is about 750 meters above the landing
site, the spacecraft clears the local terrain by about 3000 meters.

Figures 2.1-5 and I-6 show two oblique views of the landing area and
approach path. In Figure 2.1-6, South Massif is just out of view on
the left margin but the light mantled material of the debris slide can
be seen just downrange from the landing point.

Figure 2.1-7 shows a closer view of the landing area with the
landing dispersion ellipse superimposed. Coordinates of the target
point are as follows: longitude 30 ° 44' 58.3" E, latitude 20° 09'
50.5" N, radius 1,734,484 meters based on analytical triangulation of
Apollo 15 photography.



TAURUS
MOUNTAINS













Figure 2.1-8 Schematic view of Taurus-Litt_ow landing and traverse region looking east-southeast.
× is nominal landing site.



2.1.2 Geologic Setting

General - The Taurus Mountains and associated highlands form
the eastern up_d edge of the Serenitatis basin, one of the moon's
large multiringed basins. The bulk of this region probably consists of
highland material uplifted to its present position at the time of formation
of the Serenitatis basin. The landing point itself is on the floor of a
flat-floored trough(Figure 2.1-8)whose subsurface is thought to consist of
highlands material down-dropped by graben formation and partially buried
by younger basin-filling plains materials. The valley floor, as well as
portions of the upland area, is covered by a fine dark mantle that may be
composed of volcanic fragments. The regional distribution of the dark
mantle material is well illustrated in Figure 2.1-9, an earth-based
telescopic view of the Serenitatis and Taurus-Littrow region.

Figure 2.1-10 is an Apollo 15 photograph looking south toward the
Apollo 17 landing site at the edge of Mare Serenitatis (on the right).
Several of the linear rilles so characterisitic of basin margins are
seen in the center. The large crater in the center is Littrow B. The
South Massif appears just at the upper tip of the RCSengine nozzle and
the top of the North Massif just below that. The dark mantle is readily
visible south of Littrow and around the massifs. Plains units and low
highlands are seen in the foreground.

G_eolo_y of the landing area - The local setting of the
landing site is shown in Figure 2.1-11 and 2.1-12 and the distribution
of major geologic units is shown on Figure 2.1-13, a geologic map which
covers approximately the same area as Figure 2.1-12.

Massif Material - Massif material forms the high, steep,
relatively blocky mountain face immediately north and southwest of the
landing point. The distinctive nature of the massifs is illustrated in
Figure 14 which shows them grouped on the horizon in a view looking
south. South Massif is indicated by the arrow. The materials of the
massifs probably consist of breccia formed during impacts that created
some of the major mare basins. Significant contributions of ejecta may
have come from Tranquillitatis, Serenitatis, Nectaris, Crisium, and
Imbrium (listed in order of decreasing age). These ejecta deposits
probably overlie still older ejecta from earlier impact basins. Accord-
ingly, the age of the massif material is regarded as Imbrian and pre-
Imbrian. Faults bounding the massifs may have originated in the Sereni-
tatis event. However, the sharp definition of the massif boundaries
suggests that subsequent structural adjustments have occured.

A possible alternative interpretation is that the North and
South Massifs are volcanic in origin. Their very steep faces and
arcuate convex-outward shapes (Figure 2.1-12) are similar to shapes
commonin terrestrial volcanic domes on earth and thus they could be
extrusive volcanic constructs.
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4:=,

Figure 2.1-10 Southerly-looking oblique view of Apollo 17 landing reqien taken from Apollo 15.
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_-_ SculpturedHills Material- The sculpturedhills unit,
characterizedby the occurrenceof closelyspaceddomical hills (Figure
2.l-ll)is widespreadin the highlandsbetweenSerenitatisand Crisium.
It is within traverse range northeastof the landingpoint (Figure
2.1-12,-13). Becauseof its occurrencein the walls and rims of old
craters (e.g.,Littrow),(Figure2.l-ll)the sculpturingmay be interpreted
as an erosionalof highlandsmaterialdegradationcontrolledby pre-
existing sets of fractures. Accordingly,the sculpturedhills unit may
be similarin compositionand differentonly in structuralhistoryfrom
the massifsor it may differ in compositionso as to have responded
differentlyto deformationalstress. The lack of resolvableblocksat
the bases of slopes in the sculpturedhills comparedwith their relative
abundanceat the bases of massif slopes supportsthe hypothesisof com-
positionaldifference. The sculpturedhills probablyconsistof ejecta of
Imbrianand pre-lmbrianages, but, again, they have some characteristics
suggestiveof volcanicorigin.

Low Hills Material- Low hillsmaterial occurs in discon-
tinuouspatchesadjacentto massif and sculpturedhills materialswhere
they border the plains (Figure2.l-ll). The low hills are most likely
the tops of downfaultedblocks of massif or sculpturedhills material
that protrudeslightlyabove the generalplains surface (Figures2.1-8,
-ll). In addition,they may includematerialsderived from the adjacent
uplandsby mass wasting.

PlainsMaterial- The relativeevennessof the valley floor
_ " at the landing site suggests that a basin-filling unit (plains material)

that apparently submerged all but the highest projections of hill-forming
material was emplaced after formation of the trough (Figure 2,1-8). Such
fill might consist of volcanic flows, colluvium derived from the adjacent
uplands, or sheets of breccia. Similar materials may fill nearby upland
basins (e.g., Littrow) or may underlie the topographic bench around the
east edge of the Serenitatis basin. Plains material is presumably exposed
in the bright walls of the craters on the plains. The abundance of blocks
in the crater walls and on their rims indicates that the plains material
is either indurated or contains large indurated blocks. The large craters
may penetrate through the plains material into the underlying massif or hills
units, which may be represented in their ejecta. Plains material appears to
be younger than the bulk of the massif and the hill materials and is probably
older than youngest mare fill of the Serenitatis basin. Hence an age of Im-
brian or pre-lmbrian is inferred for the plains material.

Dark Mantle Material - Dark, presumably unconsolidated ma-
terial with no resolvable blocks (i.e., no blocks larger than 2 meters
in diameter) occurs as a blanket a few meters to tens of meters thick
on the plains surface and on the floors of nearby upland basins (Fig-
ure 2.1-9). It is discontinuous on sloping upland surfaces and on the
steep walls of pre-existing craters (Figure 2.1-16). Low reflectivity

* Or, better, "sub-floor material" to avoid confusion with the more familiar
usage of "plain" meaning the valley floor independent of any stratigraphic

_- - connotation.
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NASA-S-72-1710-V

GENERALIZED GEOLOGIC MAP OF THE TAURUS_LITTROW AREA

E. W. Wolfe, J. W. Head, V. L. Freeman, and H. H. Schmitt

EXPLANATION

COPERNICAN _ Light mantle material

COPERNICAN AND D
ERATOSTHENIAN Dark mantle material

IMBRIAN AND (Plains) *
PRE-IMBRIAN

Plains _ _

material

(mantled

/ except in Massif Sculptured Low Hills

crater walls) material Hills material material

Contact (includes fault contacts)

_ Rim of larger pre-mantle crater on plains

\_j) (plains material exposed in walls and rims)

_ Scarp; barbs point downhill

Adapted in part from Lucchitta, B. K., 1972, Preliminary Geologic Map

of the Littrow Region of the Moon: U.S. Geological Survey,
unpublished map.

* Plains = Subfloor

Source and Explanation of Symbols in Figure 2.1-13 Geologic Map

/-
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in 3.8 and 70 cm radar images implies relative scarcity of cobbles and
boulders in near-surface materials. The dark mantle is most readily in-
terpreted as a pyroclastic deposit and is probably unconsolidated. A
few small dark halo craters that could be vents for volcanic ash can be
recognized in areas of massif and hills materials. No undoubted vents
have been identified on the plains in the landing area. If vents are
present in the Landing area, they may be too small to resolve in the
orbital photographs, or we may misinterpret them as impact craters.

The dark mantle is interpreted to be younger than all of the large
craters on the plains. Its relatively smooth uncratered surface and the
sharpness of some of the underlying craters suggest a fairly young, per-
haps Copernican, age.

Light Mantle Material - A bright ray-like feature with linear
ridges and finger_i_ke projections onto the dark mantel extends north from
the South Massif (Figures 2.1-12,-15). No source crater for such a ray of
ejecta can be identified. Hence this light mantle material may have been
deposited by an avalance of unconsolidated debris from the slopes of the
South Massif. It seemingly overlies the dark mantle because craters with
dark ejecta dot the surface of the deposit. Large craters and a promi-
nent scarp are visible although mantled and attest to the thinness of

f the deposit. Resolvable blocks (>2 m) are absent except near the south
end of the slide and on the adjacent south massif slope. The light mantle
shows greater reflectivity than the dark mantle in 3.8 cm radar imagery,
which indicates a greater frequency of cobble on the surface of the light
mantle. The absence of all but fresh small impact craters, apparent posi-
tion of the light mantle over the dark mantle, and the relative absence of
mixing near the thin edges of the light mantle imply a young, probably
Copernican, age.

Surface Features - Major surface features of special geo-
logic interest include craters, shallow troughs at the bases of the massifs
and sculptured hills, and the prominent east-facing fault scarp.

The larger craters (generally >I00 m) on the plains surface (Figure
2.1-16) are of three types:

(I) large (.5-I km) steep-sided craters that occur
in a cluster near the landing point

(2) large subdued craters with barely perceptible rims,

(3) scattered clusters of smaller (<.5 km) craters.

All three types are inferred to be older than the dark mantle although
some could be contemporary volcanic sources. Exposures of wall and rim
material are discontinuous and generally occur only on the inner wall
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below the rim crest. Elsewherethe ejecta are mantled except for scattered
blocks large enough to projectthroughthe thin mantle. Although the lar-
ger cratersare probablyof impactorigin,a volcanicorigin for some may
be considered.

The dark mantle is excavatedonly by relativelysmall cratersthat
are generallymuch less than lO0 m in diameter. The most likely vents for
dark mantle material in the nearby uplandsare small craterswith related
dark depositsof localextent. Vents in the plains area may be represented
by similarsmall craterscloselyenough spaced so that the ejecta blankets
overlap.

An apparentlyyoung, east-facingscarp,with local height of as much
as 80 m, crossesthe floor of the trough about 5 km west of the landing
point and continuesinto the North Massif (Figure2.1-15). The scarp,
which probablyrepresentsthe surfacetrace of a complexfault, consists
of alternatingnorth and northwest-strikingsegments,each on the order of
5 km long. Some segmentsoccur as single,continuous,approximatelystraight
scarps,others as zones of discontinuousen echelonscarps, Betweenthe
lightmantle unit and the North Massif the scarp is coveredby the dark
mantle unit, which it thereforeappearsto antedate. However,distinctness
of some segmentsof the scarp in the area of the light mantle and absence
of dark mantle on some segmentsof the scarp on the North Massif suggest
that youngermovementmay have occurred.

R__olith - An unusuallysmall thicknessof regolith is expected
on the surfacesof the dark and light mantle units. In Apollo 15 orbital
photographswith resolutionof a few meters, these surfacesare not satura-
ted by resolvablecraters. An albedo boundarythat may representthe edge
of a local dark mantel unit crossinga .5 km crater about 2 km south of the
landingpoint (Figure2.1-16)shows no evidenceof mixing at the same high
resolution. Extrapolationfrom crater counts in the dark mantle suggests
that crater diametersat the upper limit of the steady state distribution
are most probably .3 m but may be as large as 3 m Hence the mean thickness
of completelymixed regolithmay lie within the range of 3 to 30 cm.

2.2 LUNAR SURFACEOBJECTIVES

The followinginformationis taken from the "MissionRequirements,
SA-512/CSM-II4/LM-12J3 Type Mission, Lunar Landing,"and its approved
revisions.

2.2.1 MissionObjectives

The followingprimarymissionobjectiveshave been assigned
to this mission by the Office of Manned Space Flight (OMSF)
in the Mission ImplementationPlan (Referencel):
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I) Perform selenological inspection, survey, and sampling
of materials and surface features in a pre-selected area
of the Descartes region.

2) Emplace and activate surface experiments.

3) Conduct in-flight experiments and photographic tasks
from lunar orbit.

Detailed objectives have been derived from the OMSF-assigned primary
objectives, placed in order of priority, and detailed to the extent nec-
essary for mission planning.

2.2.2 Lunar Surface Priorities

The detailed objectives and experiments are listed below in their
order of priority. Accomplishment of the detailed objectives and detailed
experiments planned for the lunar surface will not be jeopardized for the
sake of those planned for lunar orbit or coasting flight. The planning
will, however, permit the surface Electrical Properties experiment to be
turned OFF at certain times as defined in the Test Conditions for the Lunar
Sounder Experiment.

f . Priority Detailed Objectives and Experiments

Lunar Surface

1 Documented Sample Collection at highest priority
traverse station (Part of Lunar Geology Investigation)

2 Heat Flow (S-037) (Part of Apollo 17 ALSEP)

3 Lunar Surface Gravimeter (S-207) (Part of Apollo 17
ALSEP)

4 Lunar Seismic Profiling (S-203) (Part of Apollo 17 ALSEP)

5 Lunar Atmospheric Composition (S-205) (Part of Apollo 17
ALSEP)

6 Lunar Ejecta and Meteorites (S-202) (Part of Apollo 17
ALSEP)

7 Lunar Geology Investigation (S-059( (Portions other
than priority items 1 and 8

8 Drill Core Sample Collection (Part of Lunar Geology
Investigation)

f-
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9 Surface ElectricalProperties(S-204)

I0 Lunar Neutron Probe (S-299)

II Traverse Gravimeter(S-199)

12 Cosmic Ray Experiment

2.3 EVA REQUIREMENTS
2.3.1 _eneral Requirements

The stay time on the lunar surfaceis open-endedand the planned
maximumwill not exceed approximately75 hours. After checkoutof the
LM to assess its launch capability,the LM will be depressurizedto
allow egress of astronautsto the surface. The nominalplan will pro-
vide for three periodsof simultaneousEVA by both astronauts. The
first EVA period will be up to approximately7 hours in duration,as will
the second and third EVA periods.

Traverse planningwill providefor returningthe crew to the LM
under each of the followingsingle-failureconditions.

Use of the buddy-secondarylife supportsystemdue to an
inoperativePLSS anytimeduring a riding traverse(based
on the assumptionthat the LRV will operate properlyduring
the return to the LM).

Use of two PLSS's for a walking return to the LM for an
inoperativeLRV anytime during a ridingtraverse (based
on the assumptionthatboth PLSS'swill operate properly
during the return to the LM).

Traverseplanningwill not be providedfor dual failureconditions
such as two PLSS failuresor an LRV failurecombinedwith a PLSS failure.
ALSEP deploymentoperationswill be accomplishedduring the first EVA
within the limitationsand constraintsdefined in the CSM/LM Spacecraft
Data Book, SNA-8-D-027,Vol. V, ALSEP Data Book for Apollo 17.

Televisiontransmissionwill be providedas soon as the LRV mounted
TV system (GCTA) is activatedduring the EVA period. Televisioncover-
age will includean externalview of the landed LM, a panoramaof dis-
tant terrainfeaturesand an astronautconductinglunar surfaceactivities.
Televisioncoveragewill be provided by the GCTA during each sciencestop
when using the LRV.

Photographywill be employed throughoutthe EVA to documentthe
activitiesand observations.

Figure 2.3-I gives sun elevationand azimuthat the Littrowsite
as a functionof date, GMT and GET. Table 2.3-I gives earth and sun
elevationsand azimuthsat the nominalEVA start times for this mission.
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APPROX.
START AZIMUTH ELEVATION EARTH
EVA EARTH SUN EARTH SUN CRESCENT

SIZE

1 240.5 ° 96.5 ° 44.5 ° 14.5 ° 53%

2
239.5 ° 102.0 ° 45.5 ° 25.0 ° 50%

3 238.0 ° 107.0 ° 46.0 ° i 36.5 ° 47%
i

Note: All data based on a nominal launch date
and time

TABLE 2.3-I: EARTH/SUNAZIMUTHAND ELEVATIONSAT

NOMINALEVA START TIMES FOR TAURUS-LITTROW

F_

28



\

FIGURE2.3_2: APOLLO17 LUNARSTAY TIMELINE
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FIGURE2.3-2: APOLLO17 LUNARSTAY TIMELINE (C0nt_d)
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2.3.2 Traverse Objectives and Exploration Rationale

The crew's first objective on egress to the surface of the moon
is to deploy and activate their principal geological exploratory tool,
the Lunar Roving Vehicle (LRV). Following this operation, the crew puts
the ground controlled television assembly (GCTA) into operation, and
loads the LRV for lunar operations.

Their principal tasks on EVA 1 are to deploy the ALSEP and Surface
Electrical Properties transmitter. Following these operations, the crew
is ready for the exploration of Taurus Littrow. During the exploratory
traverses, the Apollo 17 astronauts will deploy eight explosive packages,
and take up to ten readings on the Traverse Gravimeter. The ALSEP, SEP,
and other tasks mentioned above will be detailed in Section 3 of this
document. The overall stay time timeline for Apollo 17 Lunar Surface
Activities is given in Figure 2.3-2.

Geologic Objectives

Refer to Figure 2.3-3 for an overall schematic traverse map while
reading this section.

I. Massif and related units - observations,
characterizations, and sampling.

a. Mode of origin and emplacement - the massif and
s related units are probably composed of breccia from various ejecta

blankets, most likely arranged in subhorizontal layers with the youngest
deposits lying at higher elevations. Observational and photographic
data bearing on this problem will be gathered.

b. Stratigraphy - The light mantle unit appears to be
some type of debris flow or avalanche which may contain massif material
derived from the entire stratigraphic sequence comprising the South
Massif. Sampling stations (2, 3, and 4) are scheduled in the light
mantle in a direction normal to the mountain front in the hope that a
maximum variety of South Massif rock types will be collected. Sampling
at the base of the massifs is also designed to collect the widest possi-
ble variety of samples of massif material through sampling of boulders
derived from the mountain slopes and collection of rake, soil, and other
documented samples (stations 2, 6, and 7). Investigation of boulders
should provide the opportunity to examine and document internal struc-
tures indicative of the mode of origin of the massif materials.

c. Areal variation - sampling at and within the
North and South Massifs and comparison with the sculptured hill is
designed to provide data on areal variation of highlands material.
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_- The distinct morphology of the sculptured hills suggests that they may be
of different composition from the massifs. Station 8 is designed to investigate
this possibility.

Relationships of the massif and massif-related units to the dark
mantle unit are being investigated at stations 6-7, and 8; with the
light mantle at station 2.

2. Dark mantle material - observations, characterization
and sampling.

a. Mode of origin and emplacement - the dark mantle may
be a volcanic pyroclastic deposit. Sources of the widespread dark mantle
on the plains have not been specifically identified, but a variety of
crater types (stations I, 4, 5, 9, I0), among which sources might be
included, will be investigated. In addition, investigation of a possible
exposure of the edge of a local young dark mantle unit (station I) may
provide important data on the mechanism of emplacement.

b. Internal stratigraphy - both the vertical composi-
tional variation in the dark mantle and the time span during which is
accumulated are of scientific interest. Radial sampling of craters at
stations 4 and 9 as well as numerous core tubes are designed to provide
data on these questions.

z c. External stratigraphy - observations and photographs
of the relationships of the dark mantle to other units will also help to
establish its historical significance. Relationships to the plains unit
will be studied at stations I, 5, and I0 and with the massifs at stations
6, 7, and 8. Observations of the relations of the dark and light mantle
will be made as the crew drives across the contact and at station 4 where
they will investigate a dark halo crater in the light mantle.

d. Areal variation - possible areal variations will
be investigated at widespread sampling points in the dark mantle
(stations I, 4, 5, 8, 9, I0); these stations will provide samples over
an area of 30 square km. If sources are local, a variety of sources
will be sampled.

3. Plains material - observations, characterization,
and sampling.

a. Modeof origin and emplacement - the plains ma-
terials may be volcanic in origin or they may be impact breccias.
Early characterization Of rock types at station 1 should bear on this
question.

33



b. Areal variation - separation of stations I, 5, and _-_
I0 by several kilometers provides the opportunity to investigate areal
variation. The relationship of the plains to the dark mantle and possibly
to other units underlying the plains will also be investigated.
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3.0 NOMINALLUNARSURFACEPROCEDURES

On Apollo 17, the CDRand LMPwill spend 75 hours on the lunar surface
at the Taurus Littrow site, of which as many as 21 hours will be spent
in actual lunar surface activities. There will be three 7-hour EVA's
scheduled as shown in Figure 2.3-2, the SummaryTimeline. The EVA eriods
are separated by LM cabin activities, which include housekeeping, nutri-
tion, and sleep.

Section 3.1 details the first EVA. The first subsection, 3.1.1 gives a
general narrative description of the lunar surface activities. This nar-
rative is followed by 3.1.2: which summarizes the EVA traverse in tabular
form, and gives times on station, traverse velocities and times, plus
parametricplanning data. Section3.1.3 providesthe detailed,minute-
by-minuteproceduraltimelinefor the EVA. Each page of the timelineis
faced by the Voice Data Plan. These data are used by MissionControl
during the actual EVA to conductoperations,record data as required,
and follow the lunar surfaceoperationsas they transpire.The Voice
Data Plan includescopies of the Cuff Check List that the crew has with
them as a job aid in carryingout their tasks.

In like fashion,Section 3.2 documentsEVA 2 nominalprocedures,and
Section 3.3 EVA 3.

Figure 3.0-I depictsthe nominalLRV traversesfor all three EVAns on
Apollo 17.
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_ 3.1 EVA 1

3.1.1 EVA 1 - GENERALDESCRIPTION
EVA 1 begins about four hours after touchdown on the lunar surface at
Taurus-Littrow. The crew spends this pre-EVA time in site description
from the LM windows, eating a light snack, and donning their extravehicular
mobility equipment. The crew also readies a jettison bag of discarded items
(see Table 3.7-4) and an Equipment Transfer Bag (ETB). The ETB contains
an Electric Data Camera (70 mm), several magazines of film, maps, and the
BSLSS, the contingency-use water umbilical. A block timeline is furnished
to assist in understanding this EVA (Figure 3.1-I).

After depressurization of the LM cabin, the CDRexits the hatch first.
The LMPhands out the jettison bag and the ETB. The ETB is attached to a
line which can be hooked to the railings of the "porch" affixed before the
forward hatch. The jettison bag is tossed clear of the LM, the ETB is
gently lowered to the surface, and the CDRdescends. CDRegress is followed
shortly afterwards by LMPegress. After a preliminary period of familiariza-
tion, the two crewmen are ready for their first task--unloading the Lunar
Roving Vehicle (LRV). It should be noted that the television system on
Apollo 17 will not be operational until after it is loaded on the LRV. All
operations on the lunar surface up to that point (about an hour and ten minutes
into the EVA) will be covered by voice only.

The CDRand LMPlower the LRV from the side of the spacecraft by manipulation
of lanyards and pulleys. They unfold the electric vehicle, set up the seats
and the central console. This process is illustrated in Fig. 3.1-2. The CDR
performs a short checkout of the LRV systems, then takes the vehicle around
the LM to the vicinity of the MESA(Modular Equipment Stowage Assembly) and
Quad III for loadup. During this time, the LMPbusies himself with a walk-
around and site description. The LMPtakes some photos as he walks.

The next block of activities is concerned with loadup of the LRV. In general,
the LMPconcentrates on the aft end of the LRV, and items from Quad III.
The CDRdoes the front end of the LRV, the deployment of the television and
communications sytem. This system is comprised of the Ground Controlled
Television Assembly (GCTA), the Lunar Communications Relay Unit (LCRU,
pronounced "Lacru"), and the two antenna arrays. Fig. 3.1-3 illustrates
the stowage of these items outbound on the MESA, plus other gear. Fig. 3.1-4
gives the general layout of the landing site when all the preliminaries of
EVA 1 are complete. The LMP's tasks consist of loading a tool and bag
stowed pallet (termed the "geopallet") onto the aft end of the LRV. This
pallet is arranged to swing open like a gate to provide access to the mounting
position of the Surface Electrical Properties receiver and antenna array.
The pallet also holds the Traverse Gravimeter experiment. The LMPalso
brings the equipment transfer bag with the cameras and supplies over the
LRV, and stows this gear.
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_ During this operationthe CDR finishes his setup of the televisionand
LRV mounted communicationssystem,and the TV is broughtup. From this
point on during the EVA, wheneVer the LRV is at a stop, the TV system is
configuredby the crew to be under ground control. When the LRV is under
way, the communicationssystem providesvoice and telemetryonly, via the
low gain antenna.

The CDR's next task is to unload the bag of samplingsuppliesfrom Sample
Return ContainerNo. l, and place the bag on the LRV aft geopallet. Immediately
followingthis job, the two crewmenpause for a brief flag-plantingceremony.
The LMP followsthe flag ceremony by an inspectionof the spacecraft,with
photo documentationas required. The CDR busies himselfduring this period
with offloadingthe equipmentpallet from Quad Ill. This palletcontains the
two bracketsof Seismic Profilingexplosivepackages (fouron each bracket),
plus the SurfaceElectricalPropertiesExperimenttransmitterand receiver.
The CDR proceedsto mount the SEP receiveron the LRV, off the forwardsurface
of the geopallet,between it and the LMP seat. The experimentis not activated
until EVA 2, but the componentsare set up on EVA l for thermal controland for
operationalconvenience. The CDR mounts one of the explosivepackagebrackets
on top of the geopallet,takes a gravimetricreading both on and off the LRV,
replacesthe gravimeteron the geopallet,and preparesto leave for the ALSEP
site.

When the LMP finishes his LM inspection,he proceedsto unload the ALSEP
packages (thereare two) from the SEQ Bay or Quad II. He extractsa hot
radioactivecapsule from a graphitecask on the side of the LM, and places
the capsule inside the radioisotopethermoelectricgenerator(RTG) to activate
it. This is a SNAP-27 power source for the ALSEP array. The LMP then joins
the two ALSEP packageswith a handlebarfor carryout to the ALSEP site.

The CDR and LMP rendezvousat the ALSEP site some lO0 meters west of the
spacecraft. The CDR parks the LRV about 20 meters NE of the prospective
centralstation location. The headingis 180° for good TV coverage.

During ALSEP deployment,the CDR concentrateson the heat flow experiment
(HFE) - drill core. The LMP lays out the rest of the experimentpackages,
after they interconnectthe power package,the HFE, and the Lunar Ejecta and
MeteoritesExperiment(LEAM)to the central station.

The HFE consistsof two sensor-and-heaterprobes connectedby 6.5 meter cables
to an electronicsbox, which in turn is connectedby a lO meter cable to the
centralstation. The sensor probesare inserteddown bore holes implantedby
means of a specialdrill, the Apollo Lunar SurfaceDrill (ALSD). This system
is almost identicalto that carriedon Apollo 16. The bore holes are made
up of a string of one long (212cm), and two short (71 cm) stems made of
fibreglas-boron(the joints are metal and screw together). The string for
each hole is implanteda section at a time by the rotary-percussiveaction
of the ALSD. The ALSD is decoupledfrom the string for adding new sections
by using a type of Stillsonwrench.

J-- -
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When the CDR finishes placinga stringof bore stems in the lunar surface, ....
he drops the probe assemblydown the hole. A fishing-rodlike tool, the
"rammer"is used to ensure the probe'slocationat the bottomof the hole.
The rammer has an alphanumericscale on the side, and the CDR reportsdepth
of the probe to MCC. A small thermalplug is insertedto a depth of lO cm,
and a cover is placed over the hole.

The LMP's first task after interconnectis to deploy the Lunar Surface
Gravimeter(LSG),an ultra-sensitiveseismometerwhich can measurethe

lunar gravitationalvector to an accuracyof l part in lO5, detect tidal
forces and oscillationswhich may providedata in supportof the theory
of gravitationalradiation. The deploymentconsistsof removalof the
packagefrom the centralstation, implacement8 meters west, and erection
of a sunshade. The gravimeteris then uncagedand is ready to go to work.

Next, the LMP interimdeploysthe Lunar SeismicProfilingExperiment
(LSPE)geophonemodule to the south of the CentralStationto get the
module out of the way. The Lunar AtmosphericCompositionExperiment,
the Lunar Mass Spectrometer(LMS), is then placed 14 meters NE of the
central station. The LMP aligns, levels the package,then insertshis
UniversalHandlingTool (UHT), an elongatedAllen wrench, to crack a
ceramicseal to expose the orificeof this experimentto the lunar environ-
ment. The LMS will measure particlesin the mass range l to llO amu.

The LMP then erects the centralstationsunshadeassembly,puts up the
antenna,aligns the antennato point at earth,and requests establishment
of MCC - ALSEP communication. He removesa dummy load from the RTG
packageto supply power to ALSEP.

The LEAM is carriedon a separatesubpalletthat was on the RTG package.
This experimentis a sensor for primarydust particleimpacts,as well as
ejecta particleimpacts (frommeteoroidevents). It has an earth-
commandedjettison-able-detectorplate cover. The LMP deploysits legs,
aligns the box with respectto a shadow cast by an integralgnomon,and
bubble levels it.

The LMP continueshis ALSEP task by retrievingthe subpalletthe HFE
experimentwas attachedto. The subpalletforms a base for the whip
antennaof the Lunar SeismicProfilingExperiment. This antennasends
the signalsto the deployableexplosivechargesthe crew will scatter
about the site which detonatesthem.

The LMP picks up some suppliesto enable him to take samples,dons a
camera,and preparesto deploy the geophonearray, the sensorswhich
transducethe shocks of the detonatingexplosivepackages. The array
is kite or T-shaped,with the geophonemodule (it now becomesa terminal
box) at the cross of the T. A geophone is placed at each end of the
cross-bar,lO0 meters apart, a 3rd phone is deployeddue south at 29
meters,and the last at 85 meters distantsouth of the geophonemodule.

43



_ The finished ALSEP array is depicted schematically in Fig. 3.1-5.

The LMP proceeds to photographically document the array, as the CDR
finishes his HFE deployment.

The CDR moves from HFE deployment to drilling the deep (4 meter) core.
He uses sections of titanium core stems, in four sets of two 41 cm
stems each. The site is about 18 meters north of the HFE area. The
ALSD is used for this operation, too.

After all 8 stems are in the ground, the CDR utilizes a jack to pull the
string out of the ground. In its place he deposits the Neutron Flux
Experiment (NFE), a two-part rod with material to capture neutron tracks.
The experiment is recovered at the end of EVA 3. The NFE is emplaced
either by hand, by hammering, or by using the versatile ALSD.
See Fig. 3.6-4 for details of th_s experiment.

The CDR winds up his ALSEP site tasks by disassembling 3 of the 7 joints of
the core string. He uses the wrench and a special vise on the aft pallet
of the LRV. Each section is capped and put aside, ready to be returned
to the spacecraft.

Although the CDR and LMP are nomin_lly independent inall their ALSEP
operations, they may very well assist one another, particularly in
core drilling, recovery, and neutron flux deployment.

,f Following this operation, the two crewmen prepare for their traverse to
Station Io The PLSS's are loaded with bags and equipment, and the LMP
offloads one of the explosive packages. This package will be carried on
his lap and deployed directly off the LRV on the way to Station I.

Then the LMP carries the core stems back to the LM, while the CDR mounts
the LRV, initializes the navigational system, and drives to the Surface
Electrical Properties Experiment area (SEP).

The LMP drops off the core stems at the LM, unstows the SEP transmitter,
and carries this unit out to the SEP site, lO0 meters east of the LM.

It should also be mentioned that throughout this EVA, at the LM, at
ALSEP, and at SE_, the Traverse Gravimeter is actuated to make measure-
ments of the local gravity force. Each station visited also involves a
gravimeter measurement as well.

Objectives for the EVA 1 traverse are to investigate and sample the dark
mantle and the plains material, emplace seismic profiling charges, and
obtain traverse gravimeter measurements. Figure 3.1-6 shows the route
of the traverse across the dark mantle material southeastward to station
I. Enroute to station I, a short stop is made (noted by the X) to emplace
the 1 pound explosive charge for the Seismic Profiling experiment.
Station 1 duration is 66 minutes and details of the station objectives
and activities are shown in Figure 3.1-7. A 3 pound charge is deployed at
Station I. Leaving station I, the traverse returns along the same
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path. The crew returns to the LM with a short stop enroute to emplace
the I/2 pound explosive charge.

The crew returns to the SEP deployment site to deploy the SEPTransmitter.
The CDRdrops off the LMP, and proceeds to lay out the SEP transmitter
antenna array with LRV tracks. He maneuvers the LRV in an X-shaped
pattern aligned to the cardinal points of the compass.

The SEP uses rf radiation from 1-32MHz and an alternately rotated energy
plane to derive data on subsurface layering and structure. The trans-
mitter uses two orthogonal dipole antennas (the X-array) deployed along
the ground. The receiver is mounted on the LRVo A recorder accepts
both receiver data and LRV navigational data. Hence, the finished SEP
recording will reflect a three-dimensional rf reflection profile of
the Taurus-Littrow area.

The LMPplaces the transmitter in the center of the "X" traced by the
LRV. The CDRparks the LRV, joins the LMP, and helps deploy the
antenna. The LMPis photographed by the CDRas they reach opposite ends of
each dipole, hence provided complete documentation of the array. The LMP
completes the SEP transmitter deployment by unfolding the solar panels
and turning the transmitter to STANDBY. The unit will be operational on
EVA2.

C]oseout activites include unloading the PLSS tool carriers, packing up the
cameras and magazines, and loading the sample return container. The SRC,
extra sample bags, the core stems, the bag of cameras, and a pallet of PLSS
expendables and food are transferred to the ascent stage. The LMPprecedes
the CDRinto the ascent stage to implement these transfers. The CDRdusts,
then shuts down the television/communications system, takes a final traverse
gravimeter measurement, and ingresses the spacecraft. Repressurization is
then initiated to end EVA I.

/f
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EVA-I - Station 1 continued

Tasks. Rationale _-'"

•Observe/photograph crater walls, .Origin of crater
rims, ejecta

Subfloor:

•Blocks -Block structure and lithology as

•Observe/photograph structures and recorded in photographs and samples

textures in several blocks in both provide data on variety and inter-

bright and dark portions of crater relations of rock types and on origin

rim an_ histocy of subfloor unit;

•Documented samDles lithologi¢ distinction across albedo

boundary would suggest high angle
contact between distinct subfloor units.

-Rocks and so_is -Supplemental to block sampling;

•Documented sample_ increases probability of comprehensively

•Rake sampling subfloor materials.

•Pa___nn -Location; setting; crater wall
structures; plains--dark mantle

relationships

Dark mantle:

-Observe/photograph dark mantle-- -Geometry and origin of mantle j-

very dark mantle-subfloor contacts

•Documented samples - dark mantle .Composition; age; mixing

and very dark mantle

•Rake-very dark mantle .Texture of mantle permitting, rake

might optimize collection of scattered

lithic fragments

-Trench - dark mantle--very dark mantle -Geometry and origin of mantle units;

contact; very dark mantle--subfloor relative amounts of regolith

contact development

•Double core in very dark mantle near -Stratigraphy; Contact attitude;

contact with dark mantle regolith history; sampling undisturbed
mantle material

•Observe/photograph mantle--block .Chronology of blocks and mantle; origin

relationships of mantle

"Observe/photograph contrasting light -Possible clues to origin of mantle
and dark areas elsewhere on crater

rim (especially dark patch on north

rim)

•Pa___nn "Stereoscopic view (with earlier pan) of

crater wall, very dark mantle contact

crossing crater ___

available. The s_a_ion timeiine which follows presents the particular tasks j

(and time allocations) which were selected as the nominal station activities.
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/_ Station i Timeline

EVA-I 1+06

CDR LMP

Initial overhead 5 5

Observation i0 i0

•Crater, rim, eJecta, wall (500 mm)

•Blocks, characterize and compare

•relate to subfloor

•Subfloor and mantle contacts

•Block-mantle relationships

-Regolith development

Subfloor ) 21 21

•Documented sampling-emphasis on blocks

•Rake/soll (kg)

•Pan

Subfloor and mantle contacts l_ l_

•Exploratory trench and photographs

•Double core in youngest unit

Very dark mantle 7 ?

-Documented sample

-Rake/soil (kg)

"Pan

Dark mantle 3 5

•Documented sample

Seismic charge deploy 2

Final overhead 4 4

66 66
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3.1.2 EVA-I TRAVERSES

This section is comprised of a tabular summary of the EVA 1 activities.
Table 3.1-I provides calculated data on distances, velocities, and times
as the crew progresses through ALSEP deployment, SEP deployment, and
station stops. The tabular data also show the time and location of the
three explosive charges deployed on EVA I.

The table also provides traverse contingency information, LRV - or PLSS
- malfunctioned walkbacks or ridebacks. Table 3.1-2 lists input data
for the program that generated Table 3.1-I.

Finally, Table 3.1-3 provides the basic assumptions inherent in the layout
of the EVA traverses. These assumptions hold for all 3 EVA's, and this
table will be repeated in Sections 3.2 and 3.3 for the reader's convenience.

/f
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TABLE 3.l-I APOLLO 17 TFsURUS LITTRDI.,.ITPFIVEF.'>2EP

EVA i CSLCULSTED DST8 OCT 25 1972

EVFI STSPT 116:40 HR:MIM GET

LRV TOTF_L ARRIVE DEPFIRT

-EGMEMT MDBILITY RIDE TRRRVEL STSTIIqM STOP '_'-:TSTIOM
BISTSMCE F...FITE TIME DIGTSMCE E'.,,'8TIME TIME E',,,'8TIME

-TFITIOM <KM) (KM. HR> (MIM) (KM> ,:.HR+MIM) <HR+MIM> (HR+MIH)

LM 0.00 0+ 0 1+45 i+45
_L!EP 0.00 i+45 2+21 4+ 6
[EP

RIDE 1.43 7.30 12
1_':CHG 1.43 4+18 0+ 3 4+21
_'=i.3

PIDE 0.98 7.3 I_J ,'---,'
1 2.41 4+29 i+ 6 5+35

L::tCH
P=2.3
RIDE 1.6,5 7.30 14
1 2:;CH 4.0.#i, 5+48 0+ 3 5+51
F-,'=t-t. :3
PIDE 0.76 7.3Ft 6
_-EP 4 .,_--:2 5+5;--': 0422 6+20
LM 4.',-:2 #_',+20 0+40 7+ 0

TN TFIL:-: 40 6+20 7+ 0

............... TRFIVER-:E COMT IMGEMC IE_Z-..............

.......... LRV FAILURE ................ pL:5:S F_SILUPE--

RETUPM I,JISLKB'ACK CTATIOM MARGIM ADD'dE HIM LR'v'RIDE]-:',RCK
[tICTAMCE TIME I,tF_LKBACK REPUIREMEMTS SPEED REFJUIRED _',,"GEVA

2TAT TO LM TO LM Fhl 02 AMP HRE I'IhIIH iU HIM NET gA"E

HD <KM", (HP+MIH" ,NR+MIM) (HR+MIMJ ,:HR+MIM> (KM..'HF.'> (KM/HR> (BTU/HR>

LM 0.00 0+ 0 *_ **** **** 0.00 0.00 1050.00
HLZ.EP 0.10 0+ 2 3+26 3+ :---,' 3+14 0.10 0.12 1050.00
-EP 0.i0 0+ 2 3+26 3+ 9 3+14 0.10 0.12 1050.00
i_'tCHG 1.51 0+25 2+39 2+21 2+36 1.47 1.75 1026.31

P=l.3
1 2.49 0+41 1+ 3 0+44 1+ E, 2.42 2.8,'-,' 999.81
3-':CH
P=2.3
t 2"-:CH 0.'24 n+14 1+34 1+16 1+17 0.:-:2 0.97 ?E:2.02
P= 0 .',-:
:-EP 0.10 O+ 2 1+26 1+ 7 1+ 1 0.10 0.12 97-3.=-,'-'=
LM 0.00 O+ 0 1+ . 0+4 `4 0+45 0.00 0.00 9:-=,'5.64
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TABLE 3.1-2 8PnLLO iT TF_URU'_ILITTROI,I TRAVERx}E_

E',.zFII IMPUT DATA OCT 25 1972

E'..,'I_START 116:40 HR:MIM GET

STOP SEGMEHT RETUPM HEAT -MOBILITY RATES- MET RATE
STFIT Irim TIME BISTAMCE BISTAMCE LEAK WALK RIDE t._ALK

HO <HR+MIH> (KM> (KM> (BTU/HR> KKM/HR> (KM.HR> (BTU HR>

LM 1+45 0.00 0.00 0.00 **** **** ******
AL_-:EP 2+21 0.00 0.I0 0.00 3.60 7.30 1560.0
SEP

I_:CHG O+ 3 1.43 1.51 0.00 5:.60 7.30 1560.0
R=I.3

1 i+ 6 _ 0.9:-,' 2.49 0.00 3.60 7.30 1560.0
3.-_.CH
R=E' .3

I/2::CH 0+ 3 1.65 0.84 0.00 3.60 7.30 1560.0

R=O.S
SEP 0+82 0.76 0.i0 0.00 3.60 7.30 1560.0

LM 0+40 0.00 0.00 0.00. Z-'.60 7.30 1560.0

MET RHTE MET RATE MET RATE MET RATE LEFIK EVFI EVA OR'E:
AL_:EP RIBIHG --T_TIOrl LM [] H RATE 02 START START TIME

(BTU-HR> (BTU..HR) (E:TU...HF.> <BTU.HR> <LB/HR) (F/W-LB:, (02-LB.:, (MIH>

1050.00 550.00 950.00 1050.00 0.020 10.86 1.403 61.S
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TABLE 3.1-3

LRV TRAVERSE ASSUMPTIONS

1. 30 MINUTES RESERVESMAINTAINED ON ALL PLSS CONSUMABLES
AT STATION METABOLIC RATE

2. ALL DISTANCES AND SPEEDS ARE MAP DISTANCES AND MAP SPEEDS
(MOBILITY RATES)

3. REQUIRED RATE= RETURN DISTANCE/AVAILABLE OPS RIDING TIME
AVAILABLE OPS RIDING TIME= TOTAL OPS TIME LESS
ALLOWAN CES

_5 MIN BSLSS HOOKUP
ALLOWANCES 1,13 MIN LM INGRESS

4. TIME MARGIN AT STATION METABOLIC RATE

TIME REMAINING AFTER ALLOWANCE
STATION MARGIN = FOR 10 MINUTES AT LRV, WALKBACK,

AND 13 MINUTES INGRESS

5. FINAL LM O/H MARGIN = TIME REMAINING WITH NO ALLOWANCES

6. RESPIRATORY EXCHANGE QUOTIENT = 0.9

7. FEEDWATER HEAT OF VAPORIZATION 1038 BTULB
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3.1.3 DETAILEDEVA 1 TIMELINE PROCEDURES

The detailedproceduresfor EVA l are shown on the followingverticalformat
pages. The crew cuff check iist pages which correspondapproximatelyto the
timelineare shown on the far left-handside of the facing Voice Data Plan
pages that accompanyeach page of the vertical timeline.Each page corresponds
to 20 minutesof lunar surface time.

These data assure that the requiredinformationis given by the crew to MCC and
assistsCapcom in essentialcommunicationswith the crew. The crew's cuff check
list does not necessarilycorrespondto the verticaltimelinein contentor in
terminology.The checklistis a crew preferenceitem, and thus containsthose
cues and informationthat the crew feels it needs to accomplishthe required
tasks.

f
/
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CREWEVA CHECKLIST VOICE DATA

EVA I

o,I PLSST,u_RED,',_,SF_R_.. CODE:fl PLSS Pump - OFf - _ II
Disconnect PLSS NZO _ "
Connect Lrl H2D
CD(161ECs:_GP,,,,p-Clo,o (1) Mandatory requirement for data at

m time or event designated
LM TO PLSS R2O IRNISFER

Di_o°.o_t_(_lECS:LNLEGPu,_p-Op_,._D (2) Data may be deferred until later
c....._PLSS,,2o in EVA or debriefingPLSS Pump -ON-

,_I " AT STARTOF EVA:
PLSS TO 134H2O TRANSFER

PLSS Pump - OFF -ol.......tPtss,_o SUN ANGLE _ 14.5°
:_ Connect LM H2D
i_ CB(IG¿ ECS: LCG Pump = Close

i LM SHADOW_ 26.2 m (86.5 ft)
LI4TO PLSS H20 TRANSFER

CB(16) ECS: LEGPump-OpenDisconnectLM ff2O ASTRONAUT SHADOW _ 5.2 m (17.1 ft)
Connect PLSS H20

PLSS Pump - ON -

0+00 - (I) CDR/LMPEVA watch start -
Ew'1 _- MARK

_ c_INOEPRES_

O_IO EGRESS/PORGR

_-ag - (liscard

R_ei__T_I'.EE (2) ETB CONTENTSMESA deploy

•500MM CAM with MAG R
FN4

Com_nt ......... dings lidLMP HEDC with MAG (A)dett bag under LM UiP
Deploy PLSS ants EGRESS

J (EDR_P) I _2--70 MMMAGS__ (B) _ (C) HCEX

I _ -2-70 MMMAGS (G) (N) HBW
I _
. LE _MAPS, LRV Ck List, sun compass

EVA I

•Map holderO+O0 CABIN DEPRESS

_ QBSLSS/OPS Ant _ Cosmic Ray Exp.
O+]O CDR EGRESS _ I

dettb_gtoCDR "2 Lens brushes
ETB/LEC to CDR
Tape Recorder - OFF -
VERIFY: _" _20 - DSBD Camera shoe
_Sens (2) - m_x -
•Cb Eonfig (White dots out+EVAde_,) • Tape & Scissors
Utility Floodlights - OFF - !

ID_ I_ (2) LMP - Verify CB config OK
EGRESS I_
_hatch [_
DepIoy PLSS ants (CDR/LMP)

0+IO
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APOLLO17

NOMINAL TIMELINE

LUNAR SURFACE EVA 7

PRELIMINARY
SEPTEMBER1972

LMP ACTIVITIES CDR ACTIVITIES ,_ F_,_t,o_

-- PRE-EGRESSOPERATIONS 0+00 PRE-EGRESSOPERATIONS ;orq _q

PRE-EGRESSOPERATIONS STARTEVA WATCH _i' r_
(CALL MARK) _ _

Fq rq
oo C/)
C,3 03

C) C)

rlq m
7_a 2c_

C_ 0
Z

_- l/] (/3
i

NOTE: DETAILEDPROCEDURESARE
PRESENTEDIN 'LUNARSURFACE
CHECKLIST' EQUIPMENTPREP-
EVA 1 SECTION

EGRESSOPERATIONS 0+I0
I

/ •
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CREWEVA CHECKLIST VOICE DATA F.
EVA 1

gv.', -_+ 0+I0 -- (1) LMP - Deploy CDR PLSS Antenna
0+00 CABIN DEPRESS

ta_at--_hc ~+_a I I :,ark)

_,g gggESS]PgRC, (I) LMP - LM Switches

Ro_iveE,D]IEC OPower Amp Sw - OFF
MESA dep]oy

m_ g • Bit Rate Sw - LOW
_-_nt on s_rrounding_
Jett bag under LM _IIP
Deploy PLSS ants _EgRESS
(CDR/LMP)

oModulation Sw - PM

opt+hRV

_(_ua_f then+!a] blunk_.l
•Drape tape over uLrut
•Continq. tool tr+ IM _Lrut
•Unstow aft deph. at

cable - drape .v+, ,,trut

VERIFY:

•Walkinq hinge latches
engaged _

•fwd & aft chassis parallel ;_2
to center chassis

•LH & RII outrigger cal,les
taut

Deploy reel OPS tape, RD side_
& back away fro_ldeploy

.... [_ CDR - De oy LMP PLSS Antenna

VEWl__Rgrota.o_Pu_t (I) pl
• _oard -GANDLE

0+20 (1) CDR/LMP - EMU Check CDR LMP

EVA____I ] 02_ CARmOE.ESS FLAGS

- _ {J PRESS
_0+10 CDR EGRESS

COOL
Jett bag to ERR
ETB/LECto CDR
Tape Recorder - OFF -

VER,.: _I (I) LRV: Verify during offload & setup_Sens (2) - DLaX-
• Q) Conflg (White dots out

)• Walking hinges engagedUhtlthy Floodlights - OFF -
IB intocam

mRDSS _1 o Fwd, aft, & center chassis parallel
o_ha tch _1

Oeploy PLSS ants (CDR/mP) 411Outrigger cables taut

FAM & MESA (_ORF']'(_
_nTo-_-_u_,:_;,,dings oLRV rotates o/b when D-handle pulled
UNhook continR, strap

_, Adjust height : ope_ blnkts
Big hag to ladder LRV

hook [LEPI.OY • Front & rear hinge pins & steering seal
E+,Eo_lo _ • Battery covers closed OK

D+23 LRV OEPLgY

Pull deploy cable 20 Ibs
"Release pull at aft

chassis unlock
+PuN cable after aft

wheels on gnd
Pull LH pin, outrigger cable

' Pull LH reel tape until 45°
cable slack

Pull saddle release cable,
VERIFY release

i Move'_-_- from LM

0+30
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MISSION: APOLLO17 EVA: I DATE: NOV. '72

/ EVA FUNI I_
LMP ACTIVITIES I CDR ACTIVITIES _ "c---e--T MEI , _ D

I V P R

OPENHATCH O+lO
ASSIST CDREGRESS EGRESSOPERATIONS
DEPLOYCDRPLSSANTENNA EGRESSCABIN TO L_ PORCH
HANDJETTISONBAGTO CDR

RECEIVE& JETTISONBAG

HANDETB/LECTO CDR
TAPE RECORDER-OFF- RECEIVEETB/LEC
VERIFY:

VOXSENS (2) - 'MAX' DESCENDLADDERTO TOP RUNG
CB CONFIG

UTILITYFLOODLIGHTS UNLOCK& DEPLOYMESA
- 'OFF'

LOWER ETB ON LEC

TURN ON 16 MM CAMERA

DESCENDLADDERTO SURFACE

LMP EGRESSOPERATIONS HANG ETB ON LADDERHOOK
EGRESSLM TO PORCH

PARTIALLYCLOSE LM HATCH CHECK FOOTING,STABILITY&
MOBILITY

DESCENDLADDERTO SURFACE KICK JETT BAG UNDER LM

F =
CHECK FOOTING,STABILITY,
MOBILITY 0+20

DEPLOYCDR ANT DEPLOYLMP PLSSANT

OPEN MESA BLNKTS

UNSTOWSAMPLERETURNBAG LRV DEPLOY
RELEASELRV INSULATIONBLANKET

HANG ON LADDERHOOK REMOVECONTINGENCYDEPLOY
HANG ETB ON MESA TABLE RELEASELH DEPLOYTAPE -

HANG ON +Z STRUT
CHECK: OUTRIGGERCABLETAUT

CHASSISPARALLEL
RELEASEDEPLOYCABLE-DEPLOY

LRV DEPLOY FULL LENGTHAT 45 DEG
ASCENDLADDER RELEASERH DEPLOYTAPE-MOVE
MONITORLRV DEPLOYPREP AWAY FROM LRV-HOLDTAPE

AS LMP UNLOCKSLRV

-_ PULL D-HNDLTO UNLOCKLRV PULL RH TAPE TO ROTATELRV
(OBSERVE4 DEG ROT) VERIFYAFT CHASSISUNFOLDS&

DESCENDLADDER LOCKS,REAR WHEELSUNFOLD,
REAR WHEELSTRUTS FREE&

GRASP DEPLOYCABLE,MONITOR CONTINUEPULLINGTAPE UNTIL
DEPLOYMENT,MAINTAIN FWD CHASSISLOCKS INTO

CAUTION: SLACKENTENSIONAS POSITION& WHEELSUNFOLD&
AFT CHASSISDEPLOYS SLACK IN OUTRIGGERCABLES
UNTILWHEELSTOUCH
SURFACE PULL PIN RR TO RELEASECABLE

- DISCARDPIN & CABLE

0+30m

f..
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CREWEVACHECKLIST VOICEDATA
EVA l

0+30 --
pul,,..... RRre. O hONiotape until out- DEPLOY
rigger cables ABLE
slack

Pull RR pin, out- LII_JLLLH

rigger cable _PIN,When fwd wheels on R

surf.... [_

•Pull pins on de- RELEASE
ploy cable & ADOLE
fittings

Move LRV from tN

)+32 SET UP LRV
_-aft 1st FLMPDOES
Erect geo post LLM SIDE
FxterKJrear fender

VERIFY rear hinge pins & seal
"_c_--e-c'E'-seatA unstol_seatbeit

I "
LoLver aTmrest

Pull T_handle _OTHLm_er cnnsnle, raise CDR

handhold, lock [_&T-handle MP
Remove tripod apex
Tool beiltod footrest

VERIFY front hinge pins
Erect footrest

Extend front fenderVERIFY bat covers CLOSED

3+40 LRV CHECKOUT

LM AREA
_ESCRZP_

Drive to MESA

+ISVDC_.-OEE- (2) LMP -- Area description

CDR DOEI

10+32 _SETUP LRV . aft Ist [RCHSIDE 0+40
i Extend .... fender (l)VERl_.....LoDepi.. _, CDR - Checkout LRV_e inbo_h_n_hold el

strap

E_'ectseat&unst ..... their Verify - PWM SEL Sw - BOTH

i TM IR°TR

Lo_r console, raise CDR

h_.o_d,l_h _ Read out displays: Temp Bat 1
T-handle bMP _[ Temp Bat 2

Pull attitude indicator &

C&Wflags Temp LF mtr
P_m_ve tripod apex

TOOTbehind footrest _?1 :Temp RF mtr
VERIFY front hinge pins & ._p-Hr __1 Temp LR mtr
Erect footrest _ I Te_p RRmtrExtend front fender

--_;_-,,,_,: s_Tpfio,i-'-_Dv_- Volts:(1) (2)"_IPj' ------- ECST
Get LIP cam (ETB) LPRIVE

• l T_keL:,photopanat4:00_30'
Describe LM area
S_C_#c6,,I - ETB

0+47 LRV AFT CORFIG

_a_Te_ff) to _RV_l LRV, VERIFY FRONT"><'I latches e--rig-aged OHFIG
Re;rovehandrails

Confi9 geo pallet:
•Pull "IGElaunch gins (3)

_1 -Discard TGE veicro•TGE - ON -
7[ oY-GT- READ -
7-I

i-

0+50 -
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BAISSION: APOLLO17 EVA: 1 DATE: NOV. '72
[ I TASK
C FUNC

EVA CDR ACTIVITIES _-- _-

LMP ACTIVITIES T MEI _ _
-- RETRIEVEDEPLOYCABLE FROM

0+30 LMP & MAINTAINTENSIONTO
HAND DEPLOYCABLE TO CDR SLIDE WHEELSAS REQD

PULL PIN LR TO RELEASECABLE
- DISCARDPIN & CABLE PULL PIN TO RELEASEDEPLOY

PULL LH DEPLOYTAPE TO LOWER CABLE-DISCARD
FRONTEND

PULLSADDLE RELEASECABLE
& VERIFYRODS FREE**

SET UP LRV SET UP LRV
PICK UP & TU'R-N--L-RV PICK UP & TURNLR'V-

ERECT GEOPALLETPOST
DEPLOYLR FENDEREXT
CHECKLR HINGEPIN ENGAGED
ERECTCDRSEAT& UNSTOWSEATSE£'r DEPLOYRR FENDEREXT
RELEASEINBRDHNDHLDTIEDOWN CHECKRR HINGEPIN ENGAGED

CHECKREARSTEERINGRING
ERECTLMP SEAT& UNSTOW_EL'I-
LOWERARMREST

PULL T-HNDL, ROTATE90 DEG, PULL T-HNDL, ROTATE90 DEG
LOWERCONSOLE,RAISE HANDHOLD LOWERCONSOLERAISE HANDHOLD

ROTATET-HNDL 90 DEGTO LOCK ROTATET-HNDL90 DEGTO LOCK
PULL & DISCARDATTITUDE& C/W REMOVETRIPOD& STOWRIGHT

FLAGS TOEHOLD
REMOVETRIPOD& STOWLEFT CHECKRF HINGEPIN ENGAGED

/f TOEHOLD
CHECK FRONT STEERDECOUPLE ERECT FOOTREST
CHECKLF HINGE PIN ENGAGED DEPLOYLFFENDEREXT

ERECT FOOTREST 0+40 VERIFYBATT COVERSCLOSED
DEPLOYLF FENDEREXT LRV TEST DRIVE

LM AREA DESC & PHOTO MOUNT LRV
GET LMP CAM

FASTENSEATBELT

POWER UP LRV PER DECAL

TEST DRIVE LRV AROUNDLM

DO LM AREA INSPECTION

TAKE PHOTOPAN30 FT FROMLM POSITIONLRV NEARMESA
AT 4:00

+15 VDCSW-OFF-
STOWCAMIN ETB DISMOUNTLRV

LRVAFT CONFIG

REMOVEQUADIII THERMBLNKTS LRV FRONTCONFIG
FROMPALLET LIFT LCRUMTGPOSTLOCKS

OFFLOADGEOPALLET RELEASEY-CABLEVELCROTABS

UNSTOWTCU CONN- DISCARD
ADAPTER

MOUNTGEOPALLETONTOLRV UNSTOWLCRU

0+50
=**PUSH DOWNW/CONTDEPLOY
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CREWEVACHECKLIST VOICEDATA
EVA-I

- I)+_G LRV FRONTCONFIGURE I_1 0+50 --

I Lift LCRU post locks

Re1.... Y-caOle I_l

! Install [i

LCRU_ lock GGO
posts & conn. pwr PALLET
corm, ET-UP

Install TCU(conn, inboard)
Gonn. pwr caOle to TCO I I

Unstow Rake J._.!-- lnstall LGA, GDR side, tilt

to 45°, align I _

._"_ _ (1)_ Conn LGA to LCRU DR CAH,TO LMP - TGE ON -
_.._ Instal1, raise HGAmast
-- Conn HGA to LCRU

Velcro cable tO staff RDG:

TV sunshade to TV can1
TV cable (TCU) to TV cam

Deploy HGA/AIign
Check LCRU:
•Oeplay LCRU whip ant
• LCRU81kts - IOOg open
• Cb - Closed
•Pwr sw - IHT -
eReport - AGG, TI_IP+ PWR

• ,P*r sw - EXT -
_(ode sw - 2- FM/W)
• TCU pwr sw - ON - n_m.
+VERIFY - AGG & FWR _2

I Ii

+' )i
E I f .

)+_ ,Tongs' to _P floor pan . l+00
• Ext hndls to gate clips
• Hammer to pallet top I_l
• to.g( nEolo
• Dust brush to LCRO

• Rake to LD ext hndl
• SCOOpto RD ext hndJ

"Dunnpallet stop strap I._1
•Oisc_d_ h_kt It
• Vise to pallet top

• SCB 2 to gate
• SCB 3, Acces. Staff, & LCRU''_'

Strap to LHP hazldhoid I_l

i_l (I) LMP - CDRCam Mag (B)
i ,

(1) LMP - Mags stowedLRV E IP STOWAGE

•R....... (C) (G) (Hi•MOunt cam on RCIJ __
_: [TO to CDR seat

• g.......... to ETE Lens brushes• Darkslide (Mag B) to ETB
• Install Mag 8 (ETB)
• Fire 2 frames
• Ins_]l bag adapter (ETB) Maps & holder
• CDRcam to CDR footpan

Maps S holder to LMP seat BSLSS
StOw under CDR seat:
• 3 n_gs (rpt C,G,H) [SAC

I_ • Sun compass• Tape •_issors _ Bag shoe
'_ *Lens brushes (2) /'llj_ J
J" .500 mmcam • LMPcam

- ++stocoR++c Sun Compass
- ETB to MESA tablei

l Check for TG_E- GRAV - Tane

Scissors

I+I0 500 mm Camera (Mag R) _ -
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MISSION: APOLLO 17 EVA: I DATE: NOV. '72
TASW

IEVAI
LMP ACTIVITIES T CDR ACTIVITIES ' "C'TI IMEI

0+50

MOUNT LCRU ON LRV

UNSTOW& CONNECTLCRU PWR
CABLE-DISCARDADAPTER

REMOVE& DISCARDPALLET UNSTOWTCU
HANDRAILS

REMOVE& DISCARDLAUNCHPINS
& VELCROON TGE

SET TGE ON / STBY SW TO -ON- MOUNTTCU ON LRV
RF;ADD];_I,AY TO _C
CONFIGTOOLS ON GEO PALLET

*TONGSTO FLOOR CONNECTTCU PWR CABLE
*EXT HNDLS TO GAT_
*HAMMER
*GNOMON *BAG STAFF TO LRV ANT CONFIG

HANDHOLD *DUST BRUSH UNSTOWRAKETO CDR SEAT
TO LCRU
UNSTOWRAKE-MOUNTON EXT OPEN LRV ANT CANISTER
HANDLE
CONNECTPALLETSTOP STRAP

z PUT SCB 2 ON GATE
INSTALLSCOOP ON RH EXT HANDLE
DISCARDDRIVETOOL BRKT l+O0 UNSTOWLGA FROM CANISTER
INSTALLVISE IN PALLET

MOUNT LGA IN CDR HANDHOLD

POINT LGA TO EARTH
DEPLOY& CONNECTLGA CABLE

UNSTOWHGA FROMCANISTER
PUT SCB 3 ON BAG STAFF -
SECUREOPEN W/LCRUSTRAP

LRV MISC EQUIPSTOWAGE

UNSTOWCDR CAM FROM MESA

MOUNT HGA ON LRVMOUNT CDR CAM ON RCU

RETRIEVEETB - TO CDR FOOTPAN
ROTATEANTENNA& EXTENDMAST

REMOVE& STOW RESEAUCOVERIN ETB

PULL SLIDE,MAG B UNSTOWCABLE,DISCARDFOAM

INSTALLMAG B ON CDR CAM CONNECTHGA CABLE TO LCRU
FIRE 2 FRAMES

INSTALLSAMPLE_AG ADAPTER VELCROCABLETO STAFF
PUT CDR C._MONFOOTPAN LRV TV CONFIG
PUT MAPS & HOLDERON LMP SEAT UNSTOWTV FROMMESA, CARRY

TO LRV
STOW 3 70 MM MAGS UNDER CDR MOUNT TV ON TCU-HORIZONTAL
SEAT (CiG_H) UNSTOWSUNSHADE- INSTALLON TV

l+l CW TO AFT- STOW 500 CAM UNDERCOR SEAT

6_



CREW EVA CHECKLIST VOICE DATA f--"

sRcCONp,G . EVA 1
to MESA table

SE_ I to MESA top
Seal organic cent sample
Close SRC

SCB 1 _ too, _ate 1+10
_:.r to,e_poo_t (I) CDR/LMP- EMUCHECKT___E-D_V= CDR LMP

t*,8F_GDEPLOY _ 02_t
•Se,_tsi_e_:oo/_o' FLAGS
oPhotes (CDR cam)

•c._ L,P PRESS

•Hair_ gOD.i,o. _ COOL
EXPT PALLET OFFLOAO

J'_ 1+G_22 _rma_" PECT"I_IA
blanket ALSEP

Offload pallet to +y _OFFLOAD

_d (I) CDR - LCRU covers open 100%TGE - READ-
_- to surface
TGE - BRAV-

]i _..l_oop_.etop_o Report LCRU:DSLSS over seatback

Hount SEP R..... post AGE
Read Temp t¢_ter- close cover

I Deploy ant (decals l-S)
Mount ant on post POWERRemOve SEP Nav cable

Corm SEP NaY to LRV (decal 6)

I_ TEMPS
-- Remove Ep Xptr brkt from AGC(Veri fy 2)

LRV _llet (backside),o°ba,lettop
EP Xptr bo LRV

topside (4,5,6,7)
Close gee palletF TGE - BEN) -

- BIAS -

_ent Expt. pallet to sub

I+30 AESEP TRAV PREP

_o _V_k I+20LNP seat

N. Flux [xpt to LMP seat

D_tHtoCMpseat....... (I) CDR-TGE-GRAVwith seatbelt
7DE - READ-

T_toLRV (1) LMP - Comment on soil effects.
_ LM condition, LM strut

stroking

II•Select site 2:00/30'

i *Photos (CDRcam)

,I /!î�m�_tsLM'detcamfr_CDRINsPECTION,_XPTrJ (1) CDR- TGE Rdg
engine De]] stotus P_J-LET

,oto,o_sto,., Lgpo[ l (1) CDR- TGE - GRAV
Sto_tcam under CNR seat

Deploy Cosmic Ray(if desiPed)[ I

__ _;d_ot_t I!I (I) CDR - SEP RCVR Temp (
, (]) LMP - Report EP Pallet
I+26 ALSEP OFFLOAD

' Descent ECA Te_npMen. SW-ON-

RTG to surface

Dis_ard_k.ySt_c, (I) LMP - DES ECA Temp MonitorC/S tO surface, 90_ to RIG

..... .o,t_yS_ek Sw - ON
Remove tool brkt, RTG:
• Config UNT/blocks
WJRT's tO PKG sockets

•Carrybar tOC/S (1) CDR - TGE Rdg•DRT, FT7 to SEQbay

l+33 R'_t'e-I_TGFUELRTG up _DFFLDADRILL I+30 (I) CDR - TGE BIAS
R_ve RTG dust cover

N Dep]oy fuel cask
, Remove dome, discard _9

Fuel RTG
ui-

Close SEQ bay doors
Corm RT6 to C/S bar

I



MISSION: APOLLO17 EVA: 1 DATE: NOV. '72

I_- EVA I'TAS_
FUNCT{ON

LMP ACTIVITIES CDR ACTIVITIES ur--clT
TME _ D

lb R

-- STO_TAPE& SCISSORSIN CDRSEAT l+IO
PUT BOTHCAMERASUNDERCDRSEAT
.... CONNECTTV PWRCABLEFROMTCUALSO2 LENSBRUSHES,COMPASS
STOWBSLSSON CDRSEAT TIP HGAAFT, DEPLOYDISH &

LOCK

STOWETB ON SRCTABLE POINT HGAAT EARTH,REALIGNAS
REQUIRED

FLAGDEPLOY
UNSTOWFLAGKIT, OPEN, CONFIGURELCRU:

PLACEONMESA *DEPLOYWHIP *REPORT-AGC,
*LCRUBLKTS- TEMP, PWR

REMOVESTAFF& GETHAMMER 100%OPEN *PWRSW-'EXT'
*CB-'CLOSED' *MODESW-2
*POWERSW-'INT' *TCU PWRSW-ON

SELECTSITE 2:00/30' *VERIFY AGC (KOM.)
DRIVE STAFFINTO SURFACE SRC1 CONFIGUNSTOWSRC1

PLACESRCONMESATABLE
DEPLOYFLAG-EXTENDMAsT & SPAR OPENSRC1

REMOVESCB I-PLACE ON _8A

SEALORGANICCONTROLSAMPLE
MOUNTFLAGIN BASESTAFF & LEAVEIN SRC

T_E SOB i TO 'fOOLGATE

PUT HAMMERIN LEG POCKET

GETCDR70MMCAM PRESS'GRAV' ON TGE
FLAGDEPLOY

f " PHOTOCDR/FLAG POSEWITH FLA-G-
RECEIVECAMFROMLMP

I+20 PHOTOLMP/FLAG& HANDCAM
GIVE CAMTO CDR TO LMP
POSEWITH FLAG

RECEIVECAMFROMCDR
LM INSPECTION LRV MISC OPR

DO LM INSPECTION,PHOTO
UNUSUALCONDITIONS

OPENQUADIII IHERMALBLNKT
INSPECT4 STRUTS& ENGINE UNSTOWPALLET-PLACEON +Y

FOOTPAD

NOTETGESTATUS

PRESSREAD-READTGEDISPLAYSTOWCAMUNDERCDRSEAT

PLACETGE ONSURFACE,LEVEL
PRESSGRAVPB-NOTEFLASH
OPENPALLET'BSLSSOVERSEATBACK

' MOUNTSEP RCVRON LRV POST
ALSEPOFFLOAD READTEMP

OPENSEQBAY DOORS DEPLOY& ERECTSEPANT
POSITIONDES ECATEMPMONSW-ON MOUNTSEP R_T ON LRV POST
UNLOCKPKG2 REMOVEDUSTCAP FROMLRV/SEP
PULL LANYARDRELEASERING CONNECTSEPNAV CABLETO LRV
REMOVEPKG2 - PLACEONSURFACE REPOSlTIONBSLSS

UNSTOWLSPEADAPTERBRKT& MOUNT
ON PALLET

PULL PIN & DISCARDHOCKY STICK REMOVELSPE CHARGEPALLET(4,5,6,7)
UNLOCKPKG l MOUNT PALLETON ADAPTER& CLOSE i

- PULL LANYARDRELEASERING +30 LRV PALLET I
z PRESSREAD-READTGE DISPLAY

PRESSBIAS PB-NOTEFLASH
ORIENTEXPTPALLETTO SUN
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CREWEVACHECKLIST VOICE DATA

EVA 1

1+30 --Rf_ioveMESA brkts. L. side
LIOH _nn. to middle of MESA

Tidy MESA Blankets

1+35 LRV E ui Ck

_kts IO0% open _• TV/Sunshado
• SEP RCVWant - nay cable
• EP lptr 4,5,6,7 on LRV
• TGE 13 mmas. complete)
oDrill, bag. X. Flux

I+37 ALS£P TPJ_V
_e sw -1-(_1/_)
Drive t_)ALSEP site, 3C0 ft W
Pa_ 60 ft NE of C/S. H - IBm)
+15 vdc $w - OFF -

IIodesw - 3 - (TV PJ4T)

H_t TV, TCU & LCRU-.v- I
(I) CDR- TGE Rdg

& TGE back on LRV
(1) LMP - RTG Fueled

(1) CDR/LMP - EMU CHECK CDR LMP
O2
FLAGS
PRESS
COOL

(1) LMP - SEQ Bay Doors - CLOSED

_SEPOFP_AO |i_ 1+40

,+R6_ (1) CDR - Mark LM Depart timeDescent ECA TempHon. SW-ON-
RTG to surface

C/S to surface, 90 ° to RTG i-
Remove Hockey Stick
RemOve tool brkt, RTG:
•_nfl9 UHTlblocks

WJHT's to PKG sockets
•Carry bar tO C/S I•DRT, FTT to SEQbay

FUEL RTG FFLO_
i+33 I_'_TG up RILL

RemoveRTG dust cover
Deploy fuel cask
Remove dome, discard
Fuel RT6
Close SEO bay doors
Conn RTG to C/S bar

+_ TRAVERSE'TO ALSEP SITE I
Select ALSEP site

--'_<'_':_Place'_c/S.SouthRO'300'ALsEpSWof°fondeepLHsurface.C°re:; (I) CDR - At ALSEP site,iemp LRVBat displaysl
)+47 ALSEP I,TEREONNECT Temp Bat 2

iiisccarry bar - discard i
^t_o.b,ook_to_/s Temp LF mtr
Pos RTG lO'E of C/S

R_vo2HEEpul,pi.s Temp RF mtr

RemoveiRotateRTGLE_pulltognd pin !l ____p-Hr_ Temp LR mtr

IpcoR.E_o Amp-Hr Bat21 Temp RR mtr
_O_oa_lO'N C/S -- " --

•Corm lIFE to C/S, lock

I (1) CDR - TGE - GRAV

I+50 _ (I) LMP - RTGcable temp Label .--
reading (or report)
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MISSION: APOLLO17 EVA: 1 DATE: NOV. '72

II 'As'lFU_ rl_

EVA CDR ACTIVITIES -c"-_

LMP ACTIVITIES ITIMEI
-- REMOVEPKG ] - PLACEON ]+30 UNSTOWCORE/BORESTEMBAG&

SURFACE,ROT90 DEG UNSTOWNEUTRONFLUXMONITOR
CARRY TO LRV & STOW

PULL PIN & REMOVEHOCKYSTICK OFFLOADDRILL FROMMESA
PLACEDRILL ON LMPSEAT
PRESSREAD-READTGE DISPLAY

REMOVE& DISCARDTOOLBRKT STOWTGEON LRV-ROTATEHNDL
ASSY CONFIGC/S BLOCKS

STOWUHT'S ON PKG'S REMOVEMESABRACKETS
REMOVE& EXTENDCARRYBAR& LiOH CANNTO MIDDLEOF MESA

INSTALL IN PKGI TIDY MESABLNKTS
PLACEDRT& FIT IN SEQBAY

FUEL RTG LRV EQUIPCHECK
POSITIONPKG2 F--O--RFUELING *LCRUBLANKETS100%OPEN
REMOVERTGDUSTCOVER-DISCARD LGA,HGAALIGNED
GETCASKLANYARD *TV SUNSHADEINSTALLED
ROTATEFUELCASK, DISCARD *SEP RCVR/ANT-NAVCABLE

LANYARD *LSP PALLET ON LRV
GETDRT, REMOVEDOME *TGE (3 MEAS)
READTEMPILABEL-DlSCARDDOME *DRILL, BAG, NFEON LRV
GET FIT-ENGAGEIN FUELELEMENT

ALSEPTRAY
REMOVEELEMENT,FUEL RTG SWITCHLCRU- 'POS I' (PMI/WB)

REMOVEFIT-READ TEMP-DISCARD POSTV HORIZCW& AFT
TIP PKG2 UP MOUNTLRV-FASTENSEATBELT
CLOSESEQBAY DOORS

/ ATTACHPKG2 TO CARRYBAR POWERUP LRV
ALSEPTRAV

CRADLEBARBELLIN CROOKOF I+40
ELBOW DRIVETO ALSEPSITE AREA

CARRYALSEPTO DEPLOYSITE &
SURVEYSITE

SELECTDEPLOYSITE FORALSEP**

POSITIONLRV 60 FT NE C/S
HEADING180

+15 VDCSW- OFF -
READOUTDISPLAYS
DISMOUNTLRV

POSITIONALSEPPKG1 SOUTH
OF PKG2 WITH PKGI IN SWITCHLCRU- 'POS 3' (TV RMT)
DESIREDLOCATION

ALSEPINTERCONNECT(L) ORIENTHGA
REMOVEPKG1&2 FROMCARRY

BAR& DISCARDCARRYBAR
POSITIONPKG2 I0 FT EASTC/S DUSTBATTCOVERS& MIRRORS-

TCU, CTV, LCRU
PULL 2 HFE PULL PINS & LEAM
ROTATEPKG2 TO SURFACE
RELEASERTGCABLEREEL-3 BB'S DEPRESSGRAVPB ON TGE
ENGAGEUHT IN CABLEREEL OBSERVETGE INDICATORCYCLING
READTEMPILABEL(DO NOTTOUCH

z - IF >250° : REPORTTO MCC) 1+50
**300 FT W OF LM, 80 FT S OF

LIKELY DRILL CORESITE
65
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CREWEVACHECKLIST VOIC[ DATA
EVA 1

;ooHFEDEI'LOY 1+50
b_n_,r_ElO'DDECI_ (I) LMP -- Shorting SW- SHORT
Eonn HFE to C/S, ]_k

CarryDF_3D'DoPC/D.plac_ Reading AMPSon grid, expt, up
Remove probe box (4BB's)
Stow box 2 on pallet [LSG
Carry box I 16'E of DFE,

place on gbo
Carry box 2 16' Wof RFE,

place on gnd
Remove elec pkD (4BB's)

t_ft,.LDUDT.......... (_.) LMP - RTG cable connected toEmplace & align elec [G/H

tGe-READ- C/S (time)_emble DriII

""-. f .

,'_

.-_ - _,o,_ 2+00 -

• Read Tempilabel If > 250°
•Pull pin - discard brkt
•Get conn. - read met
•Attaoh & lock to C/S

Reposition RTG wrt C/S if
reqd

Release LEAf4pallet (2RB's)
Carry ID'H of C/S
Get LE_ conn

RemoveduStandC/S ............ (1) CDR- Report if HFE Cables crossed
Conn LEAR to C/S, lock
Tip C/S doWn, coarse align

(1) LMP - LSG aligned and uncaged

1+58 LSG DEPLOY

_s IN ORDER lOPE
*Knock BB's_

Carry LSG 25'W of C/S

Extend R Lilt sunshleldto 20
Level & align

Uncage G|mbal

2+04 LSP GEOPHONE MDD DEPLOY
Remove flag pin
Remove 4 BB'S

Carry Geophone Module 30'S
of C/S

Align G/M to sun
Deploy flags (l) CDR --TGE Rdg --
Ancbor _dule - use a flag,

point face to S

(1) LMP - Verify vent ring pulled

2+I0 _ f_
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MISSION: APOLLO 17 EVA: I DATE: NOV. '72

EVA _ TAS
FUNITI_

LMP ACTIVITIES CDR ACTIVITIES 8 '-'c'--'c-
TME _ _

--WALK TO PKG 1 DEPLOYING CABLE I+50 ALSEP INTERCONNECT(C)
REMOVESHORTPLUG FROMREEL, GET PKG 1 UHT
READ SHORTING PLUG METERTO MCC

DISCARD SHORT PLUG DUST COVER ERECT HFE PALLET CARRYHNDL
DISCARD RTG C/S DUST COVER
CONNECTSHORT PLUG TO C/S - RELEASETWO STRUT BOYD BOLTS

ROTATET-HANDLE ON HFE
REPOSITION RTG IT REQD

LIFT HFE FROMPKG 2
RELEASE2 LEAM PALLET BB'S

CARRYHFE I0 FT NORTHOF PKG 1
ENGAGEDHT-REMOVEPALLET

' PLACE PALLET ON SURFACEI0
FT W C/S UNSTOWHFE CONNECTOR

REMOVELEAM CONN PULL PIN

-REMOVE LEAM CONN FROMPALLET LOWERHFE TO SURFACE
REMOVEDUST COVERS FROMLEAM DISCARD C/S CONNDUST COVER
MATE & LOCK LEAM CONN DISCARD HFE CONNDUST COVER
PARTIALLY OPEN C/S DUST COVER MATE & LOCK HFE CONN
TIP PKG 1 DOWN
REMOVE& DISCARD C/S DUST COVER
USE UHT, COARSEALIGN C/S HFE DEPLOY

CARRYHFE 30 FT N C/S
LSG DEPLOY

RELEASE4 BB-TSSECURING LSG LAY HFE PALLET ON SURFACE
ENGAGEUHT IN LSG CARRYSOCKET
CARRYLSG 25 FT W OF C/S RELEASE4 BB'S ON PROBEBOX

DEPLOY/LOCK SUNSHADE 2+00 LIFT PROBEBOX
SEPARATE PROBEBOX HALVES

TILT SUNSHADETO PRESETANGLE
STOWBOX 2 ON HFE

EMPLACELSG ON LUNAR SURFACE ROTATE RAMMERFROMSTOWED
POSITION

CARRYBOX 1 16 FT E
ALIGN & LEVEL LSG

PLACE BOX 1 ON SURFACE
RETRIEVE BOX 2 FROMHFE

UNCAGELSG GIMBAL-CHECK LEVEL
RETURNTO C/S CARRYBOX 2 16 FT WEST

LSPE G/M DEPLOY
RELEASE4 BB'S SECURINGMODULE PLACE BOX 2 ON SURFACE
ENGAGEUHT IN CARRYSOCKET REMOVE4 BB'S ON HFE ELEC
CARRYG/M 30 FT S C/S

REMOVEFLAG RETAINING PINS LIFT HFE FROMPALLET
DEPLOY & INTERIM STOW5 PUSH PALLET ASIDE & EMPLACE

FLAGS IN SURFACE HFE ELEC
DRILL PREP & TGE

EMPLACEG/M CHECKTGE LIGHT - OFF -
DEPRESSREAD PG ON TGE

USE 1 FLAG TO ANCHORMODULE READ TGE DISPLAYS TO MCC
RETURNTO C/S CLOSE COVER

LMS DEPLOY ASSEMBLEDRILL PER DECAL
USE UHT, PULL VENT RING

RELEASE3 LMS BB'S
2+I(
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CREWEVACHECKLIST VOICE DATA

EVA 1
Carry to HFE site:
-Orill
.Rack

•_re_corebag 2+10 -- (1) LMP - LMS level/aligned
2+11 ist PROBE H_E

Breakseal open
i *I long stem _HS_

•2 shorL stems _C/SEPLOY

2+26 EMPLACE PROBE 1
_hermal

-- shield�probe (PI}
Ram 2nd shield (Fl)
Measure height of stem
Position top (3_) shield

Exit cable _ bEAN

('_) CDR - Start HFE Bore hole
1 drilling q

LMSDEPLOY

12+08 IT_-O_,_i_pull vent ring I I
RemOve 3 BB's _
Lift LMS, rotate to carry pos

Align E/W A level ::Z
Snap breakseal

• VERIFY dust cover action 54

_:_k_e_l_c/s '(_.)CDR - " stem in surface

j 2+20

...... (,/.) CDR - 28" stem in surface2BB's
Remove 3 ant BB's

RemOve ant mast pull glns
Re,loveant bracket
RemOve ant cable bracket
Free ant cable

Remove 16 perimeter BB's
Extend nlast
Check C/S corners free
Release 3 interior BB's_
guide C/S up

Discard curtain covers I
SeCure thermal curtains

2 23ALSE  NTE,, OEPLOYo   pa,letI l°Remove dust cover ONLY - 28"gl,:eo_i:o,ta_on (_) CDR _ stem in surface
ant mast

Pull retaining pinj remove
& discard_cover & foam

Mount ALSEP ant on glmbal,

Check LAT/LONG settln

• (LAT=2.02.LONG:3.081
Level gimba]
Align gn(xnonshadow

Tu_°RTGshorting,s,-oH- 2+30 _-E,_-- - - (1) LMP - AMPS ....

(Short Sw actuated)
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"/_- MISSION: APOLLO 17 EVA: I DATE: NOV '72

IEVAI ,,sFU_ "l_

LMP ACTIVITIES TIME CDR ACTIVITIES _ "t- "c-I I ''°V P R

--ENGAGEUHT, LIFT LMS& 2+10
ROTATE90 DEG ON SWIVEL- LOCK CARRY TO HFE SITE:

DEPLOYLMS 45 FT NE C/S, *DRILL
EMPLACE& LEVEL** *PJ_CK• STEM BAG

INSERTUHT& SNAPBREAKSEAL, PLACEDRILL ONSURFACELOCATERACK/STEMSFORDRILLING
ADJUSTDUSTCOVERIF REQD OPENSTEMBAG

DRILL IST PROBEHOLE
WALKTO C/S ATTACHLONGBORETUBET_RILL

C/S DEPLOY FIND HOLEINDEXON PROBECABLE
USEUHT-LEVEL& ALIGN C/S DRILL BORETUBEINTO SURFACE
RELEASEREARTHERMALCURTAIN

RELEASE3 ANTENNABB'S
" PULLANT MASTRELEASEPINS

REMOVEANTBRACKET ROTATEDRILL CCWTO REMOVE
RELEASE& FREERF ANT CABLE FROMBORESTEM

PLACEDRILL ONSURFACE
RELEASE16 PERIMETERBB'S ATTACHSHORTBORETUBE

SECTIONTO STEM
PICK UP DRILL, ENGAGE

EXTEND& LOCKMASTSECTIONS ROTATEDRILL CWTO SEAT
THREADS

DRILL BORETUBEINTO SURFACE
- CHECK4 CORNERSLOOSE

RELEASE2 INTERIORBB'S
2+20

RELEASECENTERBB-GUIOEC/S UP

ROTATEDRILL CCWTO REMOVE
FROMBORESTEM

CHECKSUNSHIELDCOMPLETELYUP
PLACEDRILL ON SURFACE
ATTACH2ND SHORTBORETUBE

CLOSESIDE CURTAINS-DISCARD SECTIONTO STEM
COVERS PICK UP DRILL, ENGAGE..

ALSEPANTENNADEPLOY ROTATEDRILL CWTO SEAT
WALKTO LEAMSUBPALLET THREADS
RELEASE2 BB'S ON GIMBALCASE DRILL BORETUBEINTO SURFACE
LIFT GIMBALFROMPALLET

CARRYTO C/S
REMOVEGIMBALBASE DUST COVER

MOUNT GIMBALON ANTENNAMAST
PULL PIN, REMOVE& DISCARD ROTATEDRILL CCW TO REMOVE
HOUSING& FOAM FROM BORE STEM

MOUNTANTENNAON GIMBAL
VERIFYLAT/LONG& LEVELGIMBAL* PLACE DRILLON SURFACE

EMPLACEHFE PROBE l
ALIGN SUN COMPASS-CHECKLEVEL PICK UP BOX l, GRASP HANDLE

RULL REMAININGCABLE FROM BOX
ACTUATESHORT SW-READMETER REMOVEPROBE
**DO NOT EMBED LMS TO LEAN BOX AGAINSTRACK

_ LEVEL-REPOSITION 2+30
*LAT = 2.02; LONG = 3.08

69



CREW EVA CHECKLIST VOICE DATA _
EVA l

----_T_y_._s_te: __ 2+30 --Capcom - advise crew on ALSEP
•grill _ down I ink*Rack
•Bore/core bag

2+. ,stPRO.EHmE (I) CDR-- Probe depth (PI)sr_
-- -I long stem _MS_•2shortst_sC/S - 2nd Shield depth (FI)

EPLOY

2+26 EMPLACE PROBE I -- Bore stem height (B6)
/st theme]

-- shield/probe (PI)
Ram 2nd shield (FI)
Measure height of stem
Position top (3rd) shield

Exit cable _S [LE##I

• I long stem LSPE
• 2 short stems ART,

GEO
EPLOY

2+_gE.gtACEPgog__ (l) LMP - LEAMLevel

shield/probe (PI)Ram_.d_hio,d(El> AIignmentMeasure height of stem
Position top (3rd) shield
Exit cable S

Verify HFE Elec level/align
UHT to LRV, LMP seat (_) CDR - Start HFE Bore hole 2

drilling - MARK

(t-) CDR - 54" stem in surface
2+40

• 2+30 LEAM DEPLOY
emoRE_6_--4_'s
Carry 25_SE of C/S,

I_ line on RTG
i_ R*mov_dustcover

Remove UHT socket pin,
rotate to lock

Deploy legs/gnomon
Emplace, level & align

LSPE ANTENNA DEPLOY (_) CDR - 28" stem in surface•etrleve HFE pallet

Re_ve LSPE ant from CIS I
Carry ant & pallet 40'NW
of CIS

I_ Place pallet ..... face _,
Deploy ant full length

• . Use UHT to insert ant

r

Z+40 CONFIG FOR PHOTO_/S_PLIRG
i_eturnto LRV

Confi9 LRV Sampler (opt)
Get LMP cam
Get gnc_n =_'

2+49 LSPE GEOPHONE OEPLOY_
Boturn to Geo Module
Remove & discard cover

I°sertO.T_.... I_3 _ (_) CDR- 28" stem in surfaceGet flag "_"
Get gnomen
Deploy C_so3 _'S (Xsun)
F_nbedGee & ai_cDorw/flag
Emplace gnommn 2'RW of Gee 3
• Photo dec remining Geo's

as r_qd if no LOS to Gee 3
_=c Insert UHT in reel #l

Get fla

EweJedGee & anchor w/fie9

2+50 (1) CDR/LMP - EMUCHECK CDR LMP
02 i

FLAGSi
70 PRESS
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MISSION: APOLLO 17 EVA: 1 DATE: NOV. '72

l _ I TASLMP ACTIVITIES EVA CDR ACTIVITIES _r_L"_+'_
T ME I _ _

--REQUEST XMTR TURN ON & 2+30 GRASP PROBE& REMOVEEND CAPS
VERIFY DOWNLINK UNFOLDPROBEASSY

LEAM DEPLOY INSERT PROBE INTO BORE TUBE
RELEASE4 BB'S ON LEAM REMOVERAMMERFROMBOX I,
ENGAGEUHT, CARRY25 FT SE C/S USE RAMMER, INSERT PROBEI &

READ INDEX NUMBERON Pd_MMER
USE RAMMER-INSERT2ND THERMAL

PULL SOCKETPIN, ROTATE PKG SHIELD, POSITION TO MARK FI
REMOVEDUST COVER REMOVERAMMER, PLACE NEXT TO

BORE TUBE, READ TUBE HEIGHT

DEPLOY LEGS/GNOMON POSITION 3RD THERMALSHIELD
EXIT CABLE S IN HOLE

EMPLACELEAM ON LUNAR SURFACE CARRYDRILL, TUBES, RACK &
RAMMERTO WESTHOLE

DRILL 2ND PROBEHOLE

LEVEL & ALIGN PLACE RACK, RAMMER, DRILL ON
WALK TO HFE SITE SURFACE

LSPE ANT DEPLOY ATTACH LONG BORE TUBE TO DRILL

CARRYHFE PALLET TO C/S, FIND HOLE INDEX ON PROBECABLE
PLACE ON SURFACE DRILL BORE TUBE INTO SURFACE

RETRIEVE LSPE ANT & REEL (C/S)
LOWERCABLE REEL TO SURFACE

CARRYHFE PALLET & ANT 40 FT ROTATEDRILL CCWTO REMOVE
NWC/S FROMBORE STEM

PLACE HFE PALLET ON SURFACE PLACE DRILL ON SURFACE
EXTEND LSPE ANT TO FULL LENGTH ATTACH SHORTBORE TUBE

SECTION TO STEM
USE UHT-INSERT ANT INTO SOCKET PICK UP DRILL, ENGAGE

" LEVEL PALLET SO ANT IS VERTICAL 2+40 ROTATE DRILL CWTO SEAT
CONFIG FOR SAMPLING THREADS

RETURNTO LRV DRILL BORE TUBE INTO SURFACE
GET DIXIE CUPS OUT OF SCB 1

GET LRV SAMPLERFROMAFT
PALLET r

PUT CUPS IN LRV SAMPLER _'
STOWREMAINING CUPS IN PORCH

ROTATE DRILL CCWTO REMOVE
_. FROMBORE STEM
Z

L PLACE DRILL ON SURFACEATTACH SHORTBORE TUBE
: INSTALL SAMPLERON CDR UHT (CDR SECTION TO STEM

SEAT) AND TETHER UNIT PICK UP DRILL, ENGAGE
ROTATE DRILL CWTO SEAT
THREADS

DRILL BORE TUBE INTO SURFACE

ROTATE DRILL CCWTO REMOVE
FROMBORE STEM

PUT CAM ON RCU

PLACE DRILL ON SURFACE

-PICK UP GNOMON 2+50
s DROPAT GEOPHMODULE
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CREWEVACHECKLIST VOIC[ DATA

EVA1

o_ long stem r_SPE.z,hortst_ A,T. 2+50 --
GEO
EPLOY

2+49 EMPLACE PROBE 2

shield/probe (Pl)
Ram 2ridshield (F|)
Measure height of stem
Position top (3rd) shield
Exit cable

Verify DFE Elec /evel/align
UHT to LRV, LMP seat

2 COREPREP 8! (I) CDR-- Probe depth (PI)
(ssft.Nof.PE_: _ - 2nd Shield depth (FI)

, ,Drill
,Rack

•Derebag - Bore stem height (B6)
DRILL DEEP CORE (l IPS)
_FFFT.
•Bit stem first

"3 stems

c_rEl.te_ (I) CDR - Core drill location"5 sec each stem
"20 sec final
Plug top end

,Z (1) CDR - Core Drill

Start - MARK

3+00 (I) CDR- Ist Section in

surface

Conf|g LRV Sampler (Opt)
Get Ij4p cam _

Retgn_n _ (I) CDR- 2nd Section start - MARK
2+49 LSPE GEOPHONEDEPLOY

Return to Geo Module
Remove & discard cover

Insert UffT In reel #3 I_
_tn,D I_ (I) CDR - 2nd Section in surfaceGet grc_n
Oeploy Geo 3 _'S (Xsun)
EmbedGeo t, anchor w/flag
Emplace gnonmn 2'NW of Geo 3
ePhoto doc remainingGeo's

as reqd if no LOS tO Gee 3

_n_ertD,Tinr_l_ T (I) CDR -- 3rd Section start - MARKGet fla Q
Deploy _eo 150'E (Upsun}

EmbedGeo & anchor w/fla_

DetPlag (I) CDR - 3rd Section in surface
Deploy Get) 2 150'D (_Isun)
Embed Geo & ancb0r ii/flap

Insert UHT in reE'l,_4 [_EEP
Get flag E_ORE I
Deploy Geo 4 ZbO*S
Embed Geo & anchol"_/flag

Return to Geo 3:
•Move 25'SW, photo Geo's = iI

1/3, 2_ 4
W4ove25'5E, photo Geo_s I

2/,, 1,4 ] [
•Take pan 10' S OF Geo 3

:mmR TOCCZS

3+10 _ _
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MISSION: APOLLO17 EVA: 1 DATE: NOV. '72

I _ TJEVA CDR ACTIVITIES ._
LMP ACTIVITIES IT ME I _i _ i _

-- GEOPHONEDEPLOY 2+50 EMPLACEHFEPROBE2
DEPLOYGEOPHONE3:DISCARD G/M COVER PICK UP_OX 2, GRASPHANDLE

*ENGAGEUHTIN REEL3 & GET PULL REMAININGCABLEFROMBOX
FLAG REMOVEPROBE-DISCARDBOX

*RETRIEVEGNOMON GRASPPROBE& REMOVEENDCAPS
*CARRY88 FT SOUTHC/S UNFOLDPROBEASSY
*EMBEDFLAG IN LUNARSURFACE INSERTPROBEINTO BORETUBE
*REMOVEGEOPHONEFROMREEL RETRIEVERAMMER,MATETO PROBE
*EMBEDGEOPHONEIN SURFACE SEATPROBE2 & IST THERMALSHIELD
*DISCARDREEL INTO BORETUBE
*ANCHORGEOPHONEWITHFLAG READINDEXNUMBERON RAMMER
*PLACEGNOMON2' NWOF GEO3 USERAMMER- INSERT2NDTHERMAL
*RETURNTO GEOPHONEMODULE SHIELD, POSITIONTO MARKFI

REMOVERAMMER,PLACENEXTTO TUBE
- READINDEX

DRESSCABLES,PROBEl&2 TO LIE
ALONGSURFACE,BLACKTO SOUTH

RECHECKHFE ELECLEVEL& ALIGN
DEPLOYGEOPHONEI: CARRYUHTTO LRV

*ENGAGEUHT IN REEL I & GET DRILL DEEPCORE
FLAG CARRYTO CORESITE 55 FT N HFE

*CARRY150 FT EASTC/S DRILL, RACK& CORE
*EMBEDFLAGIN LUNARSURFACE RETRIEVECOREBIT SECTION
*REMOVEGEOPHONEFROMREEL ATTACHCORESECTIONTO DRILL
*EMBEDGEOPHONEIN SURFACE
*DISCARDREEL DRILL CORESTEMINTO SURFACE

*ANCHORGEOPHONEWITH FLAG ATTACHWRENCHTO STEM
*RETURNTO GEOPHONEMODULE ROTATEDRILL CCWTO REMOVE

i FROMCORESTEM

PLACEDRILL ONSURFACE
3+00 REMOVEWRENCH

ATTACH2NDCORESECTTO STEM
DEPLOYGEOPHONE2:

*ENGAGEUHTIN REEL2 & GET PICK UP DRILL - MATETO EMPLACED
FLAG STEM

*CARRY150 FT WESTC/S ROTATEDRILL CWTO SEAT
*EMBEDFLAG IN LUNARSURFACE DRILL STEMINTO SURFACE
*REMOVEGEOPHONEFROMREEL ATTACHWRENCHTO STEM
*EMBEDGEOPHONEIN SURFACE ROTATEDRILL CCWTO REMOVE
*DISCARDREEL FROMCORESTEM
*ANCHORGEOPHONEWITHFLAG
*RETURNTO GEOPHONEMODULE PLACEDRILL ON SURFACE

REMOVEWRENCH

ATTACH3RDCORESECTTO DRILL
PICK UP DRILL - MATETO EMPLACED

STEM
DEPLOYGEOPHONE4:

*ENGAGEUHT IN REEL4 & GET
FLAG ROTATEDRILL CWTO SEATTHREADS

*CARRY260 FT SOUTHC/S DRILL STEMINTO SURFACE
*EMBEDFLAG IN LUNARSURFACE
*REMOVEGEOPHONEFROMREEL ATTACHWRENCHTO STEM
*EMBEDGEOPHONEIN SURFACE ROTATEDRILL CCWTO REMOVEFROM
*DISCARDREEL CORESTEM
*ANCHORGEOPHONEWITH FLAG
*RETURNTO GEOPHONE3** PLACEDRILL ONSURFACE

REMOVEWRENCH
ATTACH4TH CORESECTIONTO DRILL
PICK UP DRILL-MATETO EMPLACED

-AT 3RDGEOPHONESITE-PHOTO 3+10 STEM

**TAKE 360 DEGPANS&ANY

OTHERPANSREQDTO FULLY 73DOCUMENTLSPEGEOPHONES



CREWEVACHECKLIST VOICE DATA
EVA 1

m

3+10 (I) CDR - 4th Section Start - MARK3413 IICEP CORE RECOVER
_t_LRV:
.Treadle
•N. Flux

•R.... (1) CDR - 4th Section in SurfaceTGE - GRAV -
to treadle

Ram top p]ug
Extract Stein
Plug & ram bit end
Lay Core agai,_strack

NEbTRON FLUX: _LSEP3+28 _61_r sec- UOTOS
tlon

Hate to upper
Activate upper

_'.... _ (1) CDR - Plug in top (depth)
TJ_ern_1cover over

probe

3+34 Carr, ..... temlcaps/wrench _ -- (I)_oCR_ _ LMP - Enable LSPE Sw
Ram plugs
Disjoint coru in 3, 2_ 3
Cap ends-_ _
Stow un LRV
TGE- READ-

If LMP delayed:
•Assist in Geo Deploy
oAssist in photos

3+20

'_o-t_:__¢c>_ [C] _ (I) CDR- Cap on bit
_. _ .... (or plug depth)

"_ _'" (I) CDR - NFE lower section
activation - MARK

(I) CDR - NFE upper Section
3+30 activation - MARK ....
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MISSION: APOLLO 17 EVA: I DATE: NOV. '72

I _, TA'FUI ITIOI

EVA I CDR ACTIVITIES _r-c -_
LMP ACTIVITIES IT ME 1 _,_,."M .

--DOCUMENT GEOPHONELAYOUT** ROTATEDRILL CWTO SEAT
3+]0 DRILL STEM INTO SURFACE

MOVE25 FT SW, PHOTOGEOPHONES
1 & 3 ATTACH WRENCHTO STEM

ROTATE DRILL CCWTO REMOVE
TURN AND PHOTOGEOPHONE2 FROMCORESTEM

TURN & PHOTOGEOPHONE4

REMOVEWRENCH
MOVE25 FT SE, PHOTOGEOPHONES

2 & 3 SET DRILL ASIDE
TURN AND PHOTOGEOPHONE] DEEP CORERECOVER
TURN AND PHOTOGEOPHONE4 GET CAPS FROMRACK, PLUG TOP
TAKE PAN 3' BEHIND GEOPHONE3 GET TREADLE & NEUTRONFLUX

PROBEFROMLRV,ALSC _i_M_
RETRIEVE GNOMON,RETURNTO TGE-PRESS 'GRAV'

C/S TAKING OTHERPHOTOS INSTALL JACK ON TREADLE,
REQDTO DOCUMENTGEOPHONES EXTENDHNDL & PLACE TREADLE

OVER CORESTEM
ACTIVATE LSPE ENABLE SW - RAM TOP PLUG
STOWGNOMONON LRV

JACK CORESTEM OUT OF SURFACE

ALSEP PHOTOS

PHOTOC/S 3 , 7' ×SUN TO SOUTH
3+20

PHOTOC/S 7 , UPSUN
PHOTOC/S 7 , XSUN TO NORTH
PHOTOC/S 7 , DNSUN

PHOTOLEAM, 7' TOWARDC/S
PHOTOLEAM, 3' TOWARDRTG

PHOTOLSG, 3' XSUN TO NORTH
PHOTOLSG, 7' UPSUNTOWARDC/S
PHOTOLSG, 3' XSUN TO SOUTH

PLU( BIT END OF CORESTEM-RAM
PHOTOHFEW,HOLE, 7' XSUN STEREO LAY STRING AGAINST RACK

TO SOUTH
PHOTOHFE II' DNSUN CONFIG NEUTRONFLUX
PHOTOHFEELECT,7' XSUN ACTIVATE LOWERSECTION
PHOTOHFE ELECT, 3' XSUN SOUTH HANGCAP ON RACK
PHOTOHFE E_HOLE, 7' XSUN STEREO

TO SOUTH
MATE LOWERTO UPPER SECTION

f •

3+3 ACTIVATE UPPER SECTION
m
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CREWEVA CUFFCHECKLIST VOICEDATA ......

EVA l

3+30 --

3+34 i

Carry core stem/caps/wrench
to LRV

Ram plugs
Nisjoint cor_ in 3_ 2, 3
Cap ends-rr_t cap_s_
Stow on LRV
TGE- READ -

If LMP delayed:
•Assisti.Goop_pioyI-_
•Assist in photos IC

)
r

(1) CDR - CORESTEM CAPS(unlessnominal)
SECTIONl LOWER
SECTION2 UPPER

", SECTION2 LOWER
SECTION3 UPPER

(1) CDR - TGE RDG:

3+40 (1) CDR/LMP- EMU CHECK CDR LMP
02

3+__E0PREP L'_ _ SCB l CONTENTS:

_e EVA._ FLAGS
Conft R LRV Sampler if_tdo.. PRESS

: _,,,ti,, [L_ COOL
sc,i__0R,L_ (1) CDR/LMP- MAG/FRAMECOUNTChange cam mag (G)

St_U4PcamunderLHPseat i_ CDR: ___
LMP: /

I_ Verify- Gnomonbackto LRV

,+_i_O_RE_ _ 2 - 20 DSBD (ON CAMERAS)
_to.o,B_go_o°i'P(scg_) _' 2 - CAP DISPENSERS
•LMPcamtoLMPseat _ 3 - CORETUBES: 2 L 44.46 ,• CDRcam to COR floorpan

:..oi.p(gcg,)to.. 1 U 31
StOWIJ<PPLSS [)OLD 4 - SETS LRV SAMPLERBAGS•Cap Disp (SCB l) TILL

,Ra_r
°Harmer
• SOB 2
U4P to secure _B l

14ountCDR cam

T.t_._. (1) CDR - SCB 2 on LMP PLSS

3+50
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,f-_ MISSION: APOLLO17 DATE:. NOV. '72
EVA: 1

IEVAI '!TMLMP ACTIVITIES CDR ACTIVITIES _ _:ONr,o_'TIME' ° =I I P R

-- 3+30 PUSHUNITDOWN COREHOLE

PHOTONFE IN SITU, 7' TO $
PHOTOLMS,3' XSUN TO S
INCLUDEORIFICE

PHOTO LMS,7' TOWARDC/S

BREAKCORESTEMS
: CARRYTO LRV:

CORE CAPS WRENCH

USE WRENCH& VISETO
TAKE PHOTOPAN AT C/S LOOSEN3RD STEM JOINT

LOOSENSIXTHJOINT

UNSCREW& CAP EACHSECTION

PUTCAMONCDRSEAT

"f-" CONFIGFOR TRAVERSE
READTGE TO MCC

LOAD[RV SAMPLERWITH

DIXIECUPS IF RQD 3+40
ASSISTCDR IF RQD STOW ON LRVCONFIGFOR TRAVERSE

MOUNT 20 DSBD (SCBl)
MOUNT MAP HOLDER- TO EACH CAM
CONFIGMAPS

PUT CDR CAM ON PAN,
LMP CAM ON LMP SEAT

PUT CAP DISPENSERON
TOOL GATE

LOAD PLSS'S LOADPLSS'S

HOLDSTILL STOW RAMMERON LMP PLSS

STOWHAMMERONLMPPLSS

STOW CAP DISPENSERON
LMP PLSS

.... 3+50 STOWSCB 2 ON LMP PLSS
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA l

3+50 --
(l) LMP - SCB 1 ON CDRPLSS

'S2_. (Pm_RS) _ CJV4EPJ_UNDER SEAT

TS cam

+]5 vdc sw - PRIM -

•_;_toL,-Rot: (1) CDR - NAV INITIALIZE
• Searing, Dist., Range
0_i_otoSEP,ite • NAV CB - CLOSE (1.5 MIN SPINUP)
•<>,o_c_ • NAV RESET- THENOFF (RESET SW)
+15 vdc sw - OFF -

_pt: Bearing, Dist., Range, • HEADING
•_p HrS & Temps GET

SAV: RESET then OFF [_P 6 • SSD-- • PITCH
L_-i_ • ROLL F

BEARING/RANGE = 0
TORQUE GYRO
LRV UNDERWAY

HEADING

(1) CDR - LRV at LM _ BEARINGDISTANCE
_NGE

(1) CDR - AT SEP SITE
i

HEADING ITempBat l
LRV DATA: BEARING Temp Bat 2
NAV RESET - DISTANCE Temp LF mtr "
THEN OFF RANGE Temp RF mtr

4+00 (RESET SW)Amp-Hr Bat I Temp LRmtr
Amp-HR Bat 2 Temp RRmtr

3+53 SEP X_ITRDEPLOY PREP

Walk to LM NIT
Lay core stems on +Z struts
• Shade

Walk to SEP site, _lOOm E

Dep)oy a_d lock Xmtr legs
P_ace ),,i.tr oFi surface
Upon CDS arrival:
•Get [P 6
• Mount LI_Pcam (LMP seat)

(1) LMP - EP #6 OFF PALLET
VERIFY SAFE

(1) CDR- LGA AZIMUTH 150°
(1) CDR - LRV UNDERWAY MARK

4+I0 -
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f_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

IEVAI L'TA( FUN ;11 _

LMP ACTIVITIES ,, CDR ACTIVITIES _ _-_-,TIME, , ,_ o
I I V p R

-- 3+50

PLACESCB 1 ON CDRPLSS HOLDSTILL

LRV NAV INITIALIZATION
STOWLMP CAMUNDERSEAT

(LMP) LCRUMODESW 'POS I' (PMI/WB) '
PICK UP CORESTEMS (IN BAG) POSTV HORIZ CW& AFT
WALKTO LM MOUNTLRV - FASTENSEATBELT

POWERUP LRV
ORIENT LRV FORNAV INIT.
LRV NAV CB - 'CLOSE'
NAV RESET- 'RESET' - 'OFF'

SEP XMTRDEPLOYPREP READHEADING, SSD, PITCH, ROLL

PLACECORESTEMSON +Z STRUTS VERIFY BEARING, RANGE= 0
TORQUEGYROTO HOU

UNSTOWSEP TRANSMITTER UPDATE

SEP XMTRDEPLOYSITE
CARRYSEP XMTRTO DEPLOY DRIVE TO SEP DEPLOY

_f " SITE >I00 M E OF LM AREA >I00 M EAST OF LM

- 4+00

DEPLOY& LOCK XMI-RLEGS POWERDOWNLRV
IN POSITION REPOSITIONLGA TO H

PLACEXMTRON SURFACE REPORTNAV DATAfSYSTI_M
RESETNAV SYSTEM

GET EP 6 FROMGEOPALLET
VERIFY 'SAFE'
PUT ON LMP CAMERA POSITION LGA 150°
MOUNTLRV WITH EP 6 POWERUP LRV

RIDE TO STATION 1 DRIVE TO STATION 1

!
I

I
I
I

I

" - 4+10 J
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CREW EVA CUFF CHECKLIST VOICE DATA .....

EVA 1

4+10 --
I+o6T_y _O±T_A.1-23mi.(_2.S)

_! .DOLRV Photos
I

• 14_t-I- variatn, pat gno I
=Blk - types, distributn !
296/0.2 Vie_l BARJEA

340/1.2 EP 6
TP'a r_Tal pan

342/1.3 STENO rim. blocks
_6/_ hi pt - stal view _

_g/I_-._Tpnss vie_vH walt cone >_ I
_3_guily - E_W)RYinterior c

_ 20 m Cra to left

1.29 337/2.2 STA I (66 mln)
_k -_E rim hi Dr, H = 180

Mode sw - 2 - (_W)

._ Dust; HGA Gnomon/Rake i
TG.___E- GRAV- Scoop i

__(1)LMP - EP #6 - SAFE

(1) LMP - EP #6 PINS PULLED

i ./_M--_V'-, (I) CDR - NAV DATA: HEADING

__2-_/. BEARING
N DISTANCE

( STENO_ _ (I) LMP - Rpt 70mm mag/frame

"-- ('P._v,_) 4+20 -
L81/1o2 "

._. 0 (.._"-',.?('3. ,_

HISTORICAL SEQUENCE OF DARK
MANTLE & CHARACT OIFPLAINS MATJL

4+06 TRAV TO STA 1-2J ,idn(116/2.8)

o_I - varlatn _ pat gBd
o Blk - types, distributn

290/0.2 View BARJEA

A _.OJi.2 EP 6
%-Iia_a I pan

342 1.3 STENO rim. blc<ks
_/T-6-Id pt - sta I view

_/1_'__ poss vi_:wH wail cone
_J__.{_gully - E_4ORYinterior
33_/_.0 20 m Cra to left -4

+_ 33_2.2 $TA I (66 rain)
I_ark_E rim hi Dr, H = 180

Node sw - 2 - (EM/TV)
Dust; tIGA Gnomon/Rake

TO_-_DAV- _ (I) CDR - STATION 1 ARRIVAl-

4+30 -
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f-_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

FUNI TION

LMP ACTIVITIES , , CDR ACTIVITIES _ -t--_-,TIME, , . o
I I v p R

-- 4+I0

I
PHOTOAPPROACH PHOTOAPPROACH I
CHECKEP DISPLAY'SAFE' I

PULL3 PINS (DISCARDPINS) STOP LRV I
POWERDOWNLRV I

EXTENDEP ANTENNA
PLACEEP ON SURFACE

OUTSIDETPu_CKS REPORTNAV DATA
SHOOT PARTPAN

SHOOT PARTPAN
POWERUP LRV

4+20

GO TO STA I GO TO STA l

...........%I6I/QB_I............. -............:I6IiQB_I...........
POWERDOWNLRV

"" 4+30

81



CREW EVA CUFF CHECKLIST VOICE DATA

EVA l

4+30 -- (1) CDR - LRV DATA:

HEADING Temp Bat l
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr

Amp-Hr Bat l Temp LR mtr
Amp-HR Bat 2 Temp RR mtr

(1) CDR/LMP - TGE - GRAV
(I) CDR - Verify Dusting
(1) CDR/LMP - MAG/FRAME

CDR - /
LMP - /

(1) CDR/LMP - Pan locations

(1) CDR/LMP - EMU CHECK
CDR LMP

02

FLAGS ....
__2._ PRESS
'_SE RVATION

_- o_,s.°tl/subElr COOL
• Blks - otc, variety• Mtl &_Jrces - E(_ORYwall

i ,Rtl vs Blks - dynamics

• Misc - xenos, alber, gls

SU.EL. .(1) CDR/LMP - RAKESAMPLE:•-c_,pl - ut t,pe_,_x. 4+40
o|d reg

• Rate - btw blk relate blks ROCKSBAG#
• (Soll spl on blk top)
CONTACTS

- sequence
DObl core - in youngest
VERY DARK DARK• _ ._-.., SOlL BAG#
• Doc spI

PANS j

4+50 -
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_ MISSION:APOLLO17 DATE: NOV. '72
EVA: 1

EVA I FUN( _ION I

LMP ACTIVITIES , CDR ACTIVITIES __--c-_--c_TIMEI , M o
I V P i R ,,

-- DISMOUNTFROMLRV 4+30 REPORTNAV& SYSTEMDATA
DISMOUNTFROMLRM

TAKEPHOTOPAN LCRUMODESW'2'
ALIGNHGA

GETGNOMON& SCOOPFROM
AFT PALLET DUSTTV, TCU, LCRU

PRESSGRAMONTGE
VERIFYLIGHT FLASHING
GIVE MCC'MARK'

" OBSERVATIONS OBSERVATIONS

PHOTOS PHOTOS

/f

RAKESAMPLE RAKESAMPLE
4+40'

n

DOCUMENTEDSAMPLING DOCUMENTEDSAMPLING

J_ 4+50
B
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 1

4+50 --

m

5+00 --

n

n

-(1) CDR/LMP- CORETUBENO'S

5+I0 -
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

IEVA! '"'( FUN lION

LMP ACTIVITIES , , CDR ACTIVITIES "_"-c""z-,TIME, , . o
I I v p R

-- 4+50

DOCUMENTEDSAMPLES DOCUMENTEDSAMPLES

5+00

DOUBLECORE DOUBLECORE

(SOME PLACEDURING
- STATION- INA

YOUNG CONTACT)
B

f

- 5+I0
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 1

5+10 --

STA l CLOSEOUT

• L0c_t0r.,o. toL,V 11_ _ EMUCHECK CDR LMP• I.cl.deina,0. _,J CDR/LMP6et5P7 02
TGE - READ-

W-cam,.o_....,-P.IIWB_ FLAGS
I.GA= 330 (frame,tools

5+35 TRAV TO SEP-21 rain(349/2.8) 5+20
PRESS

LRVp,0_0_,_ COOL
• B|ks - variatn

• Mr] .... iatn, dynamlcs -- (I) LMP - EP #5 - SAFE
336 2.0 N wall cone
_/_ STENO Crater

A _IIIT7 EP7 o__

_a_al pan
-_ (I) LMP - EP #5 PINS PULLED• TRIDENT - source, xenos _

2_/0.3 View BARJEA

(1) LMP - EP #7 OFF PALLET

VERIFY SAFE

(]) CDR/LMP - MAG/FRAME

CDR / F.

LMP /

5+30 -
(1) CDR/LMP - TGE RDG .........
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

IEVAI FUN lION

LMP ACTIVITIES , , CDR ACTIVITIES _"-c- -t-,TIME, , . o
I I v p R

--DOCUMENTEDSAMPLES 5+10 DOCUMENTEDSAMPLES

_f

5+20

TAKE EP #5 OFF PALLET
CHECKEP DISPLAY - 'SAFE'

PULL PINS(3) DISCARDPINS

DEPLOYANTENNA

PLACEEP ON SURFACE
PHOTOLOCATORTO LRV
GET EP #7 OFF PALLET
CHECKEP DISPLAY - 'SAFE'

PLACEEP #7 ON LMP
FOOTPAN

PHOTOPAN

REPORTFILM COUNTER
REPORTFILM COUNTER

" " PRESS 'READ' ON TGE
STOWSAMPLES, SCOOP, 5+30

RAKE, GNOMON 87



CREW EVA CUFF CHECKLIST VOICE DATA
i---.

EVA 1

5+30 --

(I) CDR- LGA AZIMUTH 330 °

STA 1 CLOSEOUT

• Locator photo to LRV• Include in a pan (I) CDR - LRV UNDERWAY
Get EP 7
TGE-REAO- MARK
_-cam; Mode sw - l -(PMI/WB)
I.GA = 331) (frame,tools)

5+3s_v tosEP2_oi.(_28) CAPCOM: REMIND CREW DEPLOYED EXPLOSIVE• LRV photos Mtl
_., * Blks - variatn

•,t, .... lat.._amlc, PACKAGEON RETURNPATH
336 2.0 N wall cone
_/_ STENOCrater

• _Z_jII_7 EP 7

o-;]_-art-'(TaI pan _
• TRIDENT - source, xenos _
_0.3 Vlew PJ&_JEA

5+40 (1) CDR/LMP - LRV: SPEED

AMPS

N "'>'-)_

[3,_ 6/o.6",,.,..('.._. /I' '_

(...,f--..,_,. / , • ..._.-"

r",. '_-')

,.xa,_
+ >'_----" (I) LMP - EP #7 SAFE

325/0.8 w-

• _ 33l (I) LMP - EP #7 PINS PULLED
' 34910.2

_. eua_Y -
•._.Y (I) CDR- NAV DATA: HEADING ....

BEARING
DISTANCE

5+50 -- RANGE
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

IEVAI FUI_ TIGN

LMP ACTIVITIES CDR ACTIVITIES --c--c-
ITIMEI .o

-- 5+30 REPORTREADINGTO MCC

CLOSELID
LCRUMODESW - 'I'
POSITION TV AFT, HORIZ

MOUNTLRV - PUT EP 7 ON LAP MOUNTLRV
FASTENSEATBELT

FASTENSEATBELT POSITION LGA 330°

POWERUP LRV

RETURNTO LM AREA RETURNTO LM AREA
(SEP SITE) (SEP SITE)

5+40

PHOTOAPPROACH PHOTOAPPROACH
CHECKEP DISPLAY 'SAFE' STOP LRV
PULL 3 PINS (DISCARD PINS) POWERDOWNLRV
EXTENDEP ANTENNA

REPORTNAV DATA

PLACEEP ON SURFACE
OUTSIDETRACKS

.... 5+50 SHOOTPARTPAN
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CREWEVACUFFCHECKLIST VOICEDATA

EVA 1

5+50 -- (1) LMP- Rpt 70mmmag/frame
5+58 Arrtve SEP site (Xmtr) /

+15 _Jc sw - OFF - _,_
I]@ dtsmount
Roe: Nay, Amp Hrs & Temps I_.
Position LRV, W : 090 _:
RAV: RESET then OFF
Drive _

+_]5vdc sW - OFF -

Me_e sw- 3- (VV emt)
-- DUSt; H_J%

TGE - GRAV-

_° _toSEPX_t_ -_ (I) CDR - REPORTARRIVALSEP SITE

(1) LMP - CAMERAUNDERSEAT
(l) CDR - NAV RESET,THEN RESETSW

OFF

(2) LMP - SEP SITE DESCRIPTION .....
i

6+00 --
_E_XHTR nEPLOY --

LMP caP*under LMp seat
l,v:s,::'i be Ic_atlon, _RACK

_r_mlnent featuees _AYOUT _I
Walk to ti'lckcrossing w/Xmtr
Relea_.eant reel retainers

: Ali_a dta9onals, shadow-
g=aph in sun guadrant

Oep ov reel #2 W

9eplt_.yreel #4 N
*POSe for CDR

LeVel & lllgn Xmtr
_ze_o on sn_oo,Jgraon
[le�J_y Cart7 handle
Ref,lSeetn_rlnal cover
°epl_y :SOlarPanels
Verify level & align
Pl_ce Xmtr sw -STBy--~

- (1) CDR - TGE GRAV

6+I0
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,_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 1

I I L',A_<: _UN ;[LON

EVA CDR ACTIVITIES _ --
LMP ACTIVITIES ITIMEI

--SHOOT PART PAN 5+50
POWERUP LRV

CONTINUETO SEP SITE CONTINUETO SEP SITE

GO NEARSEP XMTR

SEP SITE SEP SITE i

STOP LRV
/- DISMOUNTLRV POWERDOWNLRV,

PLACE CAMUNDERSEAT VERIFY LMP CLEAR

POWERUP LRV)O_IVI_ 0.I W o_ I._
H : 090° NAV RESET

DESCRIBEAREA PROMINENT 6+0 CONTINUEON CONSTANT
FEATURESTO MCC HEADING0.I KM
AS CDRDRIVES LAYOUT COMERIGHT TO HEADING

210°
CONTINUEON 210 ° FOR

0.1 KM
COMERIGHT TO HEADING

360°
MOVEXMTRTO TRACK CONTINUEON 360° FOR

CROSSING 0.2 KM*
RELEASEANT REEL

RETAINERS& DISCARD PARK LRV ON H = 180°
POWERDOWNLRV

--PLACE XMTRON CROSSING DISMOUNTLRV
WITH SHADOWGRAPHIN LCRUMODESW - '3'

- SUN QUAD ALIGN HGA

REMOVEREEL 2 & DEPLOY DUSTTV, TCU, LCRU
ANTENNAWESTALONG PRESSTGE 'GRAV'
LRV TRACK WALKTO SEP XMTR

REMOVEREEL I & DEPLOY
ANTENNAEAST ALONG
LRV TRACK

,f

+I0

*THESE MANEUVERSPROVIDE
STC/CPD-0681BNASA--MSC 91 ORTHOGONAL LAYOUT FOR SEP

ANTENNA



CREW EVA CUFF CHECKLIST VOICE DATA

6+05 SEP X_fFRDEPLOY

_E ix
Photograph ant, _tr _ LMP ,_"

•.l.74'.llZ_D EVA 1Deploy reel #3 S
Photograph ant, X/ntr& _p I
"f8, 74', 1/250

Take 1ocator photo to LM 6+I_n--

TGE - REA_ -

TRAV TO LM

(1) LMP - SEP XMTR
LEVEL
ALIGNMENT
PANELS DEPLOYED

I _CLOSEODI -- 1

_ of=_ SW - STDBY
H = 012 '

_+ Volts

_P to remove SCD I_CB l
G_m to DDR seat LTO GATE
HGA

Offload LMPPLSS

.c.....gdtsgto

LMP underseat

• Tools I
S_ 2 to +Z _d

(I) CDR/LMP - TGE RDG

Xmtr

LHP (.areu_<IeriMP se
_scri_ location=
pr_mllnentfeatures _ "

_/alkLo track crosslnc
Rel_ase ant reel retainers
Al|gn dlagonaIs, shadow-
graph in sun guadrant

Deploy reel #2 W
°Po_e for CDR

_plo_roD,,4. 6+20
•_.-o,o_DDR (I) CDR- ARRIVAL AT LM
Level & align Xmtr

_Z_r_ on _haao1_graph

D_p,o_,c_,-y_.dle (1) CDR LRV DataRep,_vethermal cover
_ploy _lar Panels

V.rl,y,._,_l,g. HEADING Temp Bat 1Place Xmtr sw -STBY-

BEARING Temp Bat 2

_t_°_t_D_SC_I _ DISTANCE Temp LF mtr

._a_gEPD_rt=D RANGE T_empRF mtrTO LMPunderseat:

•u...d_Dl_uIp Amp-Hr Bat l Temp LR mtr
LDV_o_ple__ scgI Amp-Hr Bat 2 Temp RR mtrLMP cam, maps to CDR seal
SCB ] _ gale

.o_d_.,, Volts: (I) .(2)___

IEMOVE &l

STOW
TOOLS,

CO
D,,_.rse.tsa,.p_._toDigDog_ -- (l) CDR/LMP- EMUCHECK

co,.,s_,_g_o I CDR LMP

,_d_e_p=_ (I) LMP - SEP Temp_ 02Stow Containment

hag_ t. 5Tg - (I) CDR/LMP - MAG/FRAME FLAGS
PRESS

ETB Contents: CDR: / COOL

Bag _,(a) (B) (C) .(G) LMP: /

2 CAMS _(R) SRC 1 CONTENTS:

Maps SCB 1

Sample Containment Bags ORGANIC CONTROL SAMPLE _-
(1) CDR/LMP - LRV Samples Location 6+30 -

_SRI_ (zj_)LMP - Mag/frames //
7



MISSION: APOLLO17 EVA: 1 DATE: NOV. '72
i

LMP ACTIVITIES EVA I CDR ACTIVITIES u .=c...-_-T MEI , .
I v p R

-- STANDBEHINDREEL FOR 6+10 STANDBEHINDREEL-
CDRPHOTO PHOTOREEL, XMTR,LMP

fll, 1/250, 14'

RETURNTO XMTR RETURNTO XMTR

REMOVEREEL4 & DEPLOY REMOVEREEL3 & DEPLOY
ANTENNANORTHALONG ANTENNASOUTHALONG
LRVTRACK LRV TRACK

STANDBEHINDREEL- STANDBEHINDREEL-
FORCDRPHOTO PHOTOREEL, XMTR, LMP

RETURNTO XMTR f8, 1/250, 74'
RETURNTO LRV

ALIGN & LEVELXMTR(ZERO
ON SHADOWGRAPH)

DEPLOYCARRYHANDLE
REMOVE& DISCARDTHERMAL

COVER- DEPLOYSOLAR GOTO LRV, READTGE
PANELS

VERIFY ALIGNMENT MOUNTLRV
PLACE.XMTRSW- 'STNDBY' POWERUP LRV

DRIVETO LM
RETURNTO LM

Ti_AV{EI_I!HAFIO!,! 6+20 TRAV TERMINATION
.................. PARKLRV 30 FT NWOF MESAH = 012

+ 15 VDCSW- OFF-
ADJUSTLGA
READOUTALL LRV DISPLAYSON

CONSOLE
READSEP RCVRTEMPERATURE
REMOVESCB 1 - PLACEON GATE DISMOUNTLRV
XNSFERUNUSEDEQUIPTO LMPUNDER- PLACE70MMCAMONCDRSEAT

SEAT
XNSFERLRV SAMPLESTO SCB1 POINTHGATO EARTH
ASSIST CDRTO REMOVE& STOWTOOLS

FROMPLSS REMOVETOOLSFROMLMPPLSS
EVA-I CLOSEOUT(LMP) TOOLHARNESS

PUTUNDERSEATSAMPLESIN SRB STOWTOOLSON GEOGATE
-TAKE COREBAGTO LADDER

CLOSEOUTPREPPACKCORESTEMSIN BAGCARRYTO
PORCH& STOWAGAINSTLM SCB2 TO +Z PAD

SCB1 TO MESATABLE
STOWSAMPLECONTAINMENTPKG OPENSRC1
TRANSFERETB TO LRV-CDRFOOTPAN PLACESCB 1 IN SRC
STOW70MMCAMIN ETB_B) "- (POCKETSUP)

REMOVESRCSKIRT & DISCARD

REMOVESEALPROTECTOR&
STOWMAPSIN ETB (CDRSEAT) CLOSE& SEALSRC(SEAL
TRANS70MMMAGSFROMUNDERCDR CLEAROF BAGMAT_L)

SEATTO ETB (READFRAMECOUNT I
EACHMAG)TAKEMAGOFF 500 MMCAM EVA-I CLOSEOUT(CDR) Iif " RESTOWCAMUNDERSEAT

_ATTACHETB TO LEC 6+30
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CREWEVA CHECKLIST VOIC[ DATA

EVA 1

6+30 -- (I) LMP - PALLET 1 LIOH PINS
'SCDltoSd,: _TB ' i GREEN

_1 pockets up
Remove skirt & seal protector

Close & seal SRC 1
• Verify good seal

•Place SRC in +Z Dad

LRV cbLs BUS A,B,C_D -Open
LCRU pwr sw - OFF -

_l Dust IV, TCD, Matt ......OpenRatt ..... -s (I) CDR- TGE in shade (verify)
Dust Darts if dirty
Dust LCRO 19

CDR TGE GRAVkCR,_ktsopo.-_s, tl/ -
Flnal LRV Check

Hi .E't•LCRR (I) CDR Verify CB's A-B-C-D pulled
_i covers open .

blnkts open 65%
i • Samples off

• Equipsto.ed Batt Covers - OPEN

DustSEPRcvr "" LCRU - 65% OPEN
• Blankets A & B - Open i
ERIFY: _1

_ opt_
_ .Rcdr-OFF- (l) CDR - Verify Dusting

Offioad TGE to R, side of
MESA, IN SHADE

__ •Take dust brush

6+37 Dust EMU'S I
_-_o_S ants (CDR/LRP) !

I

Brush to ladder h_k II_l

EVA-I pallet to LMP _RGRESS

TGE - READ - then- STBY -

i p_en TGE ther_a_dust ....

I Brush to ladder _I
hook

6+40

(1) CDR/LMP - PLSS Antennas stowed

• ETB to C_R _ootpan (PACK
Stow ET8: _RC
•2 cams, lenses inboard _)

•R maps (rptmag/fr_e) _l TRANSFER ITEMS :_500 m mag R(flre 2 frames)
_Mapa
ETB Lo LEC hook
EVA-' pallet to tdble ETB
_LiGIIpins Rrep!l

ll°_.E6Abla_ko__I CORESTEMS(in Bag)
SCB 2, Core stem bag to porci_

bulkhead SCB #

6,d7R.stE_'s (1) kMP - In Cabin
-_S-{o_S ants (COR/LMP) _I SRC 1

_i PALLET 1

Get EVA-I pallet ALLET --

,,,coR (I) CDR TGERdg
IRGRESS w/pal)et
"_0_11 et equip.

,Poo_fi._ TBE- STNDBY
Hand pallet to CDR pl_ND IN

Receive & stoLv [iBAGS" --

•SCB 2 SRC

_I .SRc'C°reIstem bar TO n_"
*ETB

Assist COP _N C.-RESS
5+57 Close hatch

_15+58 Repres_4,
f

6+50 _
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_ MISSION: APOLLO17 EVA: 1 DATE: NOV. '72
i

LMP ACTIVITIES EVAI CDR ACTIVITIES
T MEI o "-c --a-T M 0

I v p R

--UNSTOWPALLET1 FROM 6+30
MESA- VERIFY PINS GREEN UNSTOWDUSTBRUSH

HANGPALLET1 FROMSECTABLE
TIDY BL/_NKETSON MESA

PULL LRV CB A-B-C-D
DUST TV, TCU, BATTCOVERS

CARRYSCB2 & COREBAGTO LM OPENBATTCOVERSPORCH
DUSTBAITS IF DIRTY

DUSTLCRU& S_ OFFRETURNTO SURFACE LCRU_LANKETS- 65%
DUSTTGE& SEP RECEIVER

OPENBLANKETA ANDB

OFFLOADTGETO R. SIDE OF MESA
IN SHADE

PRESSGRAVPB - NOTEFLASHIND
FORLEVELCYCLE

DUSTCDR'S EMU HANDLMP DUSTBRUSH

HANDDUSTBRUSHTO CDR

DUSTLMP'S EMU

6+40

STOWPLSSANTENNAS STOWPLSSANTENNAS
STOWDUSTBRUSH

EVATERMLMP EVATERMLMP

RECEIVEEVA-I PALLET FROMCDR HANDEVA1 PALLET TO LMP

INGRESSCABINWITH EVA-I PALLET

GETDUSTBRUSH

TGE READeTHEN- STBY-
SHUTOFF16 MMCAM- OPENLID (RADIATOR)

REPOSITIONON BRACKET DUSTTGE

HANGBRUSHONHOOK
INTERIMSTOWEQUIPAS REQD EVATERMCDR

CARRYSRC1 UP LADDER&
STASHON PORCH

HANDEVA-I PALLETTO CDR
RECEIVE& DISCARDEVA- 1

PALLET

_-" 6+50
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CREWEVACHECKLIST VOICE DATA

EVA 1

6+50
(I) CDR-

Verify brush stowed

Final Transfer Check

IR *EVA ] pallet-ETB
!_ ,Core stem bag

• SC8 2
• SRC ]
• Big Ba9 _f reqd

SRC I to porch
Hand in SCB 2, Core stem bag
Hand tn SRC1 -Im

ETB & Inup

INGRESS

6+57 Close hatch

'_,; 5+58 Repress

(I) LMP - Hatch Closed

7+00 (I) CDR- Cabin Repress

'16+20 'EVA 1 CLOSEOUT

i Get COR SCB ]
Read SEP Rcvr t_p
To LHP underseat:

• Unuse_ SCB 1 equip

LHV samples to SCB |
LMPcamj maps to CDR seat

il SCfi I tO gate

Hold Still IEMOVE

1 STOW t

T{)OLS,

CH 2 I
Underseat samples to Big 8ag
Coee stem bag te

]adder & pack
Stow Containment

bag pk9 in E_
I
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MISSION: APOLLO17 EVA: l DATE: NOV. '72

I I I TASK
: ¢ I FUNCTIO

EVA CDR ACTIVITIES i _i--c,-_LMP ACTIVITIES

IT ME ,i_' _
6+50

HANDIN COREBAG& SCB 2
RECEIVE& STOWCOREBAG, SCB 2

HANDSRCl IN TO LMP

RECEIVESRC l, INTERIMSTO_

PULL ETB UP WITHLEC HANDIN
TO LMP

RECEIVEETB FROMCDR

ASSIST CDRDURINGINGRESS
INGRESSLM

CLOSEHATCH
CLOSEHATCH

REPRESSOPERATIONS
REPRESSOPERATIONS

7+01

i

- 97
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3.2 EVA 2

3.2.1 EVA 2 - GENERALDESCRIPTION

EVA2 begins with depressurization of the spacecraft cabin, followed by
CDRegress. The CDRjettisons a bag of equipment no longer needed,
then lowers the Equipment Transfer Bag (ETB) to the surface. The LMP
follows the CDRsoon afterwards. The operations around the LM are
mainly devoted to preparing for the second geology traverse. SRC2 is
opened, and its contents made fast to the CDR's PLSS. In l_ke fashion a
a sample bag is fastened to the LMP. The crew makes a base camp Traverse
Gravimeter reading, also places this instrument back on the LRV.

The LCRUis switched to its own power for this EVA, and the spare bat-
tery is taken out of the MESAfor placement under the CDRseat on the
LRV. As before, photographic supplies are located under the CDRseat.

The CDRdrives out to the Surface Electrical Properties site, while the
LMPwalks. The CDRfirst brings up the LRV navigation system, and then
heads for the SEP. He parks near the west leg of the antenna array,
heading down sun for a navigational system initialization. All ranges
and distances are, as they were on EVA I, referenced to the SEP trans-
mitter site.

While the CDRis initializing and correcting the navigational system,
the LMPtakes some photos to document the initial relationship between
the LRV (where the SEP receiver-recorder is located) and the SEP trans-
mitter. He then turns on the receiver and takes his place beside the
CDRto begin the EVA2 traverse.

Objectives of the EVA 2 traverse are to investigate and sample the base
of the South Massif and the light mantle material of the debris slide,
further investigation and sampling of the dark mantle and plains
material, emplacement of seismic profiling charges, obtaining traverse
gravimeter measurements, and obtaining data for the Surface Electrical
Properties Experiment. A short stop is made about 500 feet west of
the ALSEP area where a I/8 pound seismic profiling charge is deployed.
En route to station 2 (Figure 3.2-I), two short stops are scheduled
(2 minutes each) where samples are taken from the LRV using the LRV
sampling device. Approximately 2-I/2 hours of station time are spent
on the light mantle material at three major stations (2, 3, and 4) and
three short LRV sampling stops.

Proceeding eastward from station 4, there is a short stop at the
depression about 1 km east of station 4 where the 6 pound seismic pro-
filing charge is deployed, an LRV sample is collected, and observations

f
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and photographs of the depression are made. Depending upon the crews'
assessment, additional time could be invested here at the expense of
station 5. An additional LRV sample is collected en route to station 5.
Station 5, where approximately I/2 hour is available, provides a further
opportunity for investigating the plains material and dark mantle. The
traverse then returns to the LM with an intermediate stop about 250 m
west of the ALSEPwhere a I/4 pound seismic profiling charge is de-
ployed. The final 44 minutes of EVA 2 are spent in closeout activities
in the LM area.

On arrival at the LM, the LRV is parked to maximize battery cooldown
between EVA's, and powered down. The CDR, as he has done at each
station stop: dusts the communications gear on the front of the LRV
and brings up the TV. The LMPshuts off the SEP receiver. Then the
two men unload each other's PLSS harnesses of the tools and sample bags
they carry. The sample collection bag that came out of the SRC goes
back into it_ and this box is sealed. The LMPloads the cameras and
magazines, maps, and the polarizing filter into the ETB, ready for
transfer to the ascent stage. The Traverse Gravimeter is taken off the
LRV and placed in the shade of the spacecraft. A final EVA 2 measure-
ment is made. The crewmen dust each other off, and the LMPscales the _
ladder with an expendables supply pallet. The CDRshuts down the TV,
configures the LRV for its between EVA stay. He carries the SRCand
the two sample collection bags to the ascent stage and hands them in.
Finally, he pulls up the ETB, hands it in to the LMP, He makes a final
check that all transfer items are accounted for, and ingresses the
cabin, thus closing EVA 2.

Figure 3.2-2 summarizes this EVA in a block timeline. Figures 3.2_3
through 3.2-6 provide task information for each of the stations planned
for this EVA.
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FIGURE3.2-3 STATION2 TASKS

EVA 2 Station 2 Station time 0 + _0

Location: Base of South Massif at contact between South Massif and light mantle

Geologic setting: Massif materialunderlies the steep mountain face at

station 2. Most probably it consists of sheets of breccia ejected from

the moon's large basins as they were formed. Faulting related to the

Serenitatis event is thought to have uplifted the massif relative to the

valley floor. Subsequent movement may also have occurred. However, the

lower part of the mountain face is probably covered by talus that buries

the bounding fault zone.

Light mantle occurs as a relatively thin ray-like sheet that extends onto

the valley floor from the base of the massif. Absence of a likely source

crater suggests that the light mantle is not a ray of ejecta. It may be

debris from the mountain face deposited by an avalanche fairly late in the

history of the landing area.

Objectives:

•Characterize South Massif bedrock as represented by materials at base of

slope.

•Characterize light mantle and investigate features indicative of its

zF origin.
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EVA 2 Station 2 (continued)

TASKS W RATIONALE

Massif:

•Documented samples of rocks and "Collect representative sample of massif rock

soil with special emphasis on types as represented in talus at base; blocks

blocks with tracks, with tracks most probably derived from massif

-Observe/photograph tracks and .Documentation of block sources may permit

block sources stratigraphic analysis of massif

-Observe/photograph block struc- "Block structures and textures record

tures--textures history of emplacement and deformation
of massif materials

•Rake sample "Statistical sample of lithologic

variety in pebble-size fragments in
massif talus

-Observe/photograph)proximal "Documents discrimination between talus and

edge of light mantle light mantle materials; may show light
mantle features indicative of mantle

origin

•Relate sample locations to "Light mantle, if derived from massif, may

proximal edge of light represent source distinct from major
mantle; collect from above sources of talus; hence discriminate

light mantle if possible sampling may permit stratigraphic inter-

pretation of massif materials

•Pan-southeast crest of rim .Massif-light mantle structures, contact;

of Nansen crater near base of trough at massif base; blocks near

massif massif base

Light mantle:

•Documented samples of rocks .Characterize lithoIogy of light mantle

and soil materials (which presumably were derived

from south massif); exposure age of

light mantle surface; possible sample of

Nansen ejecta (could include subfloor
or massifmaterials)

•Rake sample (intercrater area) -Statistical sample of lithologic varieties in

pebble-size fragments for comparison with rak

samples from massif and from stations 3 and 4

•Observe/photograph surface struc- -Surface structures may be indicative of

tures such as riges and troughs emplacement mechanism

•Trench .Internal structures may provide evidence

of mode of emplacement of light mantle

•Observe/photograph layering or
other structure in trench walls

•Pan from rim of Nansen crater "Stereoscopic view (with pan i) of lower

50(?) m away from intersection massif, trough and boulders near massif

of rim with massif base; surface structures on light mantle.

;';- C _,._,_ '". d t,:: ::'_ :_ "'_ _nc]._e _hcm_uq i:i::h of "°_"_ if t _ were .... a__,% ]._

The station ti;,_cii_c _hicil follows presc_its _hc" particuiar tasks (and time allocatio! .....
which were selected as the nominal station activities.
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EVA 2 Station 2 timeline 0 + 50

CDR LMP

Initial overhead 5 5

Observation 10 i0
•Blocks, tracks and sources

•Blocks, structures and textures

•Massif/light mantle contact

"Light mantle, surficial and

internal structure

•Regollth

Massif 21 21

•Documented sampling-emphasis on
blocks with tracks

•Rake/soil (kg)
-Pan

Light mantle i0 i0
•Documented sampling-rocks

•Rake/soil (intercrater area)
•Pan

Final overhead 4 4

5o 50
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FIGURE 3.2-4 STATION3 TASKS ....

EVA 2 Station 3 Station time 0 + 45

Location: Base of scarp approximately halfway from station 2 to station 4.

Geologic setting: Light mantle apparently veneers the scarp, which may be the

topographic expression of a fault, upthrown on the west. Presence of the

scarp when the light mantle was emplaced may have produced depositional

structures in the light mantle that can be used to interpret its origin.

Ledges or blocks representing the bedrock underlying the scarp face may be

accessible although none are recognized in pre-mission photographs. Two

fresh craters, 15 and 20 m in diameter penetrate the surface of the light

mantle near the base of the scarp.

Objectives:

•Sample central part of light mantlenear base of scarp.

•Examine and sample scarp to determine interrelations and chronology of

scarp and mantle materials.
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EVA 2 Station 3 (continued)

TASKS * RATIONALE

Light mantle:

"Documented samples of rocks -Characterize lithology of light

and soil mantle materials (presumably

these were derived from South

Massif); exposure age of light
mantle surface.

"Rake sample (inter-crater area) "Statistical sample of lithologic

varieties in pebble-size

fragments for comparison with samples
from stations 2 and 4.

•Double core in undisturbed surface -Regolith development; detailed stratigraphy

neer bsse of scarp (lower section of upper meter of light mantle; possible

goes in CSVC) volatiles in fault zone.

"Radial sample 15-20 m fresh "Stratigraphy of upper 3 to 4 m of

crater light mantle.

"Pan near 15,20 m fresh crater "Location; character of scarp, light

mantle surface, and sampled crater.

"Observe/photoqraph surface "May indicate mode of emplacement of

structures, textures, and light mantle.

fragment distribution; note

apparent relations to scarp

"Trench in undisturbed surface "Internal stZuctures may indicate

of light mantle emplacement mechanism for light

mantle; regolith thickness--relative

age by comparison with regolith on
dark mantle.

"Observe/photoqraph layering or
other structure in trench walls

/
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EVA 2 Station 3 (continued)

sc rp

•Observe/_hotograph (flight- "Characterize scarp and

line surveys) surface structures, forming its surface; chronology

textures, and fragment distribu- of scarp and mantle units; origin

tion. of mantle units.

-Documented samples of scarp "Scarp (or small fresh crater in scarp

materials--may be desirable to face_ may expose (or excavate)

observe and sample at small materials older than the light

fresh crater, mantle (e.g. dark mantle or sub-

floor). Occurrence of such materials at

or near scarp face bears on chronology

of scarp and mantle units and on

mechanisms of scarp and mantle origins.

-Trench - Observe/_hotograph .Stratigraphy; origin of scarp face; origin

layering or other structures of light mantle.
in trenchwalls

•Pan near scarp base .Scarp and light mantle features;stereo-

scopic view with previous pan.

* Considered to be an sll inclusive shopping list of tasks if time were

available. The station timeline which follows presents the particular

tasks (snd time allocations) which were selected as the nominal station
activities.
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EVA 2 Station 3 timeline 0 + 45

CDR LMP

Initial overhead 5 5

Observation 5 5

"Distinguish light mantle and

scarp materials

"Chronology of scarp and light mantle

(light mantle draping?, faulted?)

"Depositional features of mantle on surface

and in exploratory trenches; regolith development

Light mantle 29 14

•Documented sampling (possible radial

sampling) - rim of 20 m brigh t crater
•Rake/soil (inter-crater area)
•Pan

•Double core by CDR near scarp base; lower section
goes in CSVC

Scarp 2 17
f

,Exploratory trench;

documented sampling (by LMP)

•Flight-line survey
,Pan

Final overhead 4 4

45 45
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FIGURE 3.2-5 STATION 4 TASKS

EVA 2 Station 4 Station time 0 + _0

Location: Dark halo crater at distal end of light mantle.

Geologic setting: A rayed, ii0 m, dark halo crater is superimposed on the distal

end of the light mantle. It seems likely that the crater was

formed by impact and excavated thick dark mantle from below the light

mantle. The crater floor is flat, benched, very rough, and is apparently

covered by dark mantle material. This floor may represent a resistant layer,

perhaps the top of the subfloor unit, about i0 m below the general

level of the valley floor. No light colored materials or blocks are

visible on the crater walls or rim, but subfloor fragments could be

present.

Alternatively, the crater could be a vent that produced a small amount

of dark mantle material after emplacement of the light mantle.

Several small bright craters occur in the light mantle south of the

dark halo crater. They suggest that the light mantle may be as
much as 4 m thick in this area. Two small craters nearest the dark

halo crater could be in light colored ejecta (overturned light

mantle) of the dark crater.

Objectives: ......

•Examine dark halo crater to determine its origin and sample its ejecta.

•Examine distal end of light mantle and sample its variety of rock

types.

I
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EVA 2 Station 4 (continued)

TASKS w RATIONALE

Dark halo crater:

•Observe/photograph ejecta, rim, -Crater origin; sampling rationale
crater interior

•Radial sample (dixie cup) -Stratigraphy of dark mantle
5 sample minimum

•Documented samples - rocks and -Characterize lithology of dark

soil at crater rim (possible mantle; possible sample of subfloor

rake sample) material; exposure age of crater

•Double core near edge of dark halo .Stratigraphy of ejecta and underlying
(if impact, core just within dark light mantle

ejecta; if volcanic, try for one

drive tube full of dark ejecta)

•Pa_n_n- crater rim -Crater structures; scarp

•Polarimetr[ - crater rim .Polarimetry of north and south massifs

and sculptured hills to provide data

S on their similarities and differences

•Exploratory trench .Compare regolith development with

regolith on light mantle

Light mantlei

•Observe/photograph surface .Mode of emplacement; compare with stations

structures, textures, fragment 2 and 3; relative age based on regolith
distribution, internal struc- thickness

ture, regolith

•Rake sample (intercrater area) -Statistical sample of lithologic

varieties in pebble-size fragments

for comparison with samples from
stations 2 and 3

•Documented samples of rocks and .Characterize lithology of light
soil from rim and ejecta blanket mantle materials

of small (approx. I0 m) fresh
crater

•Pa___n .Location, sampling context

Considered to be an all inclusive shopping list of tssks if time were

avsilable. The station timeline which follows presents the particular

tssks (and time alloc_tions) which were selected as the nominal station
/ activities.
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EVA 2 Station 4 Timeline 0 + 40

CDR LMP

Initial overhead 5 5

Observation 5 5

•Dark halo crater interior,

deposits (origin) , regolith

-Light mantle lithology, structures, regolith

•Uplands and scarp (500 ram)
Dark halo crater 12 15

•Documented sampling (rim)

possible rake soil

•Pan (rim)

•Polarimetry (rim)

•Radial sample (dixie cup)

(at least 5 samples)

Light mantle i_ ll

-Documented sampling (bright crater)

•Rake/soil (inter-crater)

-Pan

Final overhead 4 4

_o . _o
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FIGURE3.2-6 STATION5 TASKS

EVA 2 Station 5 Time 0 + 30

Location: Southwest side of low-rimmed 700 m crater west of landing point.

Geologic setting: As at station i, subfloor material is exposed in parts of

the crater rim and wall. Accessible exposures, however, are few and

small, and no blocks are resolvable in the station area. Dark mantle

covers the floor and much of the rim and wall of the crater.

Objectives:

•Observe and sample subfloor and dark mantle materials for comparison
with other stations.

• i

f
/
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EVA 2 Station 5 (continued)

TASKS* RATIONALE

•Obserye/photoqraph crater walls, "Crater origin
rims

Dark mantle :

-Double core through dark mantle/ -Lateral variation in dark mantle

subfloor interface (compare with deep drill core); charac-

ter, age of pre-mantle surface

•Trench; observe/photograph regolith -Comparison with light mantle for

relative age; with other dark mantle

areas for cause of thinning on crater
rim

Subfloor:

•Documented samples -Representative sampling of subfloor
•Rake/soil materials for comparison with samples

from stations 1 and i0

•.Considered to be an all inclusive shopping list of tasks if time were

available. The station timeline which follows presents the particular _--_

tasks (and time allocations) which were selected ss the nominal station
activities.
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EvA 2 Station 5 Timeline 0 + 30

CDR LMP

Initial overhead 5 5

Observation 3 3

•Crater wall/rim (origin)

•Subfloor - compare with station 1

•Subfloor/dark mantle contact

"Regolith

Sub floor 9 9

•Documented sampling

•Rake/soi 1

Dark mantle 9 ?

•Double core (including top

of subfloor unit)

•Pans (stereo-camelot)

Final overhead 4 4

_ 30 30

p
/
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3.2.2 EVA-2 TRAVERSES

This section is comprised of a tabular summary of the EVA 2 activities.
Table 3.2-I provides calculated data on distance, velocities, and times
as the crew progresses through their preparations and statinn stops, cul-
minating in closeout back at the LM. The tabular data also shows the time
and location of the three explosive packages deployed on EVA 2.

The table also provides traverse contingency information, LRV - or PLSS -
malfunctioned walkbacks or ridebacks.

Table 3.2-2 lists input data for the program that generated Table 3.2-I.

Finally, Table 3.2-3 provides the basic assumptions inherent in the layout
of the EVA traverses.

ff
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TABLE 3.2-I (Continued)
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TABLE3.2-3

LRV TRAVERSE ASSUMPTIONS

1. 30 MINUTES RESERVESMAINTAINED ON ALL PLSSCONSUMABLES
AT STATION METABOLIC RATE

2. ALL DISTANCES AND SPEEDSARE MAP DISTANCES AND MAP SPEEDS
(MOBILITY RATES)

3. REQUIREDRATE= RETURNDISTANCE/AVAILABLE OPS RIDING TIME
AVAILABLE OPS RIDING TIME= TOTAL OPS TIME LESS
ALLOWANCES

_5 MIN BSLSSHOOKUP
ALLOWANCES L13 MtN LM INGRESS

4. TIME MARGIN AT STATION METABOLIC RATE

TIME REMAINING AFTERALLOWANCE
STATION MARGIN = FOR 10 MINUTES AT LRV, WALKBACK,

AND 13 MINUTES INGRESS

5. FINAL LM O/H MARGIN = TIME REMAINING WITH NO ALLOWANCES

6. RESPIRATORYEXCHANGE QUOTIENT = 0.9

7. FEEDWATERHEAT OF VAPORIZATION 1038 BTU
LB
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3.2.3 DETAILEDEVA 2 TIMELINE PROCEDURES

The detailed procedures for EVA 2 are shown on the following vertical
format pages. The crew cuff check list pages which correspond approx-
imately to the timeline are shown on the far left-hand facing sheets
together with the Voice Data Plan.

f
v
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CREWEVA CHECKLIST VOICEDATA

EVA 2

EVA-2 CODE:

PLSSroLM._0TRARSPFR_ (I) MANDATORYREQUIREMENTFOR DATAAT
PLSSPomp-OFF- TIME OR EVENTDESIGNATED
Oisoonnect PLSS H20
Connect LI,I H20
OR(16) FCS: LCG Pump- Close

LM TO PLSS H20 TRANSFER

CB(16) ECS: LCG Pump-Open (2) DATA MAYBE DEFERREDUNTIL LATERDisconnect 134M20

Connect PLSSH20 IN EVA OR DEBRIEFING
PLSS PUMP o ON -

_oa,l _rk_ _I AT START OF EVA:
/PORCH

ET8_ L_C__.... SUN ANGLE_ 25°
TGE - OR - [EGRESS

- REAl)-

_IoyPtSS_nt,(coR,_RP)_I LM SHADOW_ 15.2 m (50 ft))+20 LORU
_sw- IRT-
VERIFY:

_sw- 3 - (TV RMT) ASTRONAUTSHADOW_ 4; 5-m (15 ft)
•LCRU blankets - 100t open
l]attcovers closed & tlght
Orient ilGA N _--
LRV cbs Bus A,B,C,O -c]ose
oVERIFY NAV cb - close

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

(2) ETB CONTENTS

CDRHEDCWITH MAG (C)

LMP HEDCWITH MAG (H)

o+_ORGIMOEPRESS l_,i_ MAGS (D) (I) (d)_.(K)

0+10 CI)REGRESS

_ _ot_b__coR POLAR FILTER
ETB 1:oCDR
Tape Recorder - OFF -

| Vo--_II_YSens (2) - _. MAPS
| *CB Config (WhiJ_edots Out >
I + EVA decals)

i _,,loi_noodli,,_-OPE COSMIC RAY (IF NOT DEPLOYED EVA I)
EGRESS
L°1_'s-_-hatch

i I [GCRU/TV

I OeployPLGSa_.(COR/L"P) i_' (2) LMP -- VERIFY CB CONFIG OK
• I_

0+II
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APOLLO17

NOMINAL TIMELINE

LUNAR SURFACE EVA 2

NOV. 1972

IEVAI T.,FU[ ',TI0_

LMP ACTIVITIES ,, CDR ACTIVITIES _' -'c---r,T,ME, , _ 0
i | V I:' R

-- PRE-EGRESSOPERATIONS 0+0( PRE-EGRESSOPERATIONS = _r_ m
J I
rill I_

STARTEVA WATCH _
(CALL MARK) mCzl C/)

C,o

O O
-C_ "O
r11 rrl

Z _

NOTE: DETAILEDPROCEDURES
ARE PRESENTEDIN
LUNAR SURFACE
CHECKLISTEQUIPMENT
PREP - EVA 2 SECTION

O+l0
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CREW EVA CHECKLIST VOICE DATA

)+00 _BIB DEPRESS
_call mark)

il VA'Iscard

ETB to LEC _ lower

FGE - ON - [EGRESS 0+I 0
- READ -

e_ploy PLSS ants (CDR/LMP)

)+20 LCRU
_sw - IRT -
VERIFY:

sw - 3 - (TV RMT)
• LCRU blankets - 100%open
Bait covers closed & tight
Orient tIGA
LRV cbs Bus A,B,C,D - close
-VERIFY NAy cb - close

_}+25_ SRC 2 CO_(FIG
_(1-B_to HESA table

=1 SCB S tO MESA top
Seal organic conE Sample

Clo_e_C (1) LMP - LM SWITCHES
Get LCRU bate (MESA)
Tidy FIESAblankets RECORDER- OFF
TGE - ORAV

ELRV: VOX SENS (2) - FLAX
"SCB 5 tO tool gate (LH)

il .LC,OButto °erCD seat-- CBCONFIG•Du_tb_sb_ LDRO UTILITY FLOOD LIGHTS --OFF
0+30 SCB 7 to gate (RH) [PAN

Xfer from SCB S to 7:
•3 core tubes (loose)
°2 - 20 bar disp

_l "I core cap disp

@1 .S_rt ca.

=I (l) CDR - TGE - ON

(I) CDR - TGE RDG , , _
)+DO CABIN DEPRESS

()-pen hatch

)'10 CDR EGRESS
_ COD
JettbagtoCDR (l) LMP - DEPLOYCDR PLSS ANTENNA
RTRtOCDR (1) CDR --DEPLOY LMP PLSS-ANTENNATape Recorder - OFF -
VERIFY:
_VVOTSens (2) - max
•CRConYig(.Ritedot_out _ 0+20 -- (I) LMP - SEP RCVR - STNDBY

+ EVA decals)
_,li_yPloo_l_gD_s-OEF (I) LMP -- SEP RCVR-- TEMP
16_n cam
EGRESS

_l_h_t_b [LCOU/TV_ -- (I) CDR - LCRU BLANKETS OPEN 100%
Deplo_PLSS_.t,CCDR/E.P)_ -- BATT COVERSCLOSED

_RoC_ ' ' [SRCR (I) CDR/LMP - EMU CHECK_TR_ CDRFoot_,° CDR LMP
SEP RCVR:
•P..... SPRY nP
• Read temp

v_

•Elo,ob,.k_A FLAGS
TO L_IPseat PRESS
• LMP cam

•.aDs COOL
Stow under CDR seat:
• 5 mars (rpt D,I,J,K,D)
• Hag R to 50C_rm
• Polar filter
CDR cam on seat

(I) LMP - MAGS(5) UNDERSEAT

, (l) LMP - Report EP pallet on LRV

EP 4 btw LRV seats i_.I & EP 4 between seats

Discard Xptr under LM
ETB to MESA table
_unt EP Xptr (I,2,3,8)

}+30 Get CDR cam

P_top_.R:og/go'[scB7 (I) CBR - TGE GRAY
_ Doff cam CDR seat

_ _o EVA_p,
LOAD .---.o,d_il, [_Lss (I) CDR- DUST BRUSHON LCRU

SCB 5 to CDR PLSS
_unt cam

0+30 -
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MISSION: APOLLO17 DATE: NOV. '72]
EVA: 2

I I A_,EVA °"_

LMP ACTIVITIES IT,MEI COR ACTIVITIES _-]_,:

--OPEN HATCH 0+]0 EGRESS OPERATIONS

ASSIST CDR EGRESS EGRESS CABIN TO LM PORCH

HANDJETTISON BAG TO CDR RECEIVE & JETTISON BAG
HOOKETB TO LEC PASS IN LEC HOOK

HANDETB/LEC TO CDR RECEIVE ETB/LEC

VERIFY: *RECORDER- OFF
*VOX SENS(2)--_-MAX DESCENDLADDERTO TOP RUNG&
*CB CONFIG LOWERETB
*UTILITY FLOODLIGHTS

OFF DESCENDLADDERTO SURFACE

LMP EGRESSOPERATIONS HANGETB ON LADDERHOOK
TGE MODESW - ON

EGRESSLM TO PORCH
TGE READ

PARTIALLY CLOSELM HATCH
- DESCENDLADDERTO SURFACE

DEPLOY,CDRPLSS ANTENNA DEPLOYLMP PLSS ANTENNA

-SEP RCVR- STNDBY 0+20 LCRU
READSEP RCVRTEMP

CLOSEBLANKETA PLACE PWRSW - INT
LRV EQUIP VERIFY: MODESW - 3

OPENBLANKETS; CLOSELRV BATTS
TAKE ETB TO CDRFOOTPAN COVERS& PRESSTIGHT

PLACEON LMP SEAT OR PAN: PUSHIN CB's A, B, C, D
2-70 MMCAMERAS VERIFY NAV CB - IN
MAPS

SRC 2
STOWUNDERCDRSEAT: UNSTOWSRC 2 _MESA)

4-MAGS (D, I, J, K,B) PLACESRC 2 ON TABLE
-TAKE OFF EP #4 - PLACE EP OPEN, FOLDBACKSKIRT

BETWEENSEATS
TAKE OUT SCB 5, PLACE

- DISCARDTRANSPORTERFRAME ON MESA (INTERIM STOW)
TAKE ETB BACKTO HOOK SEAL ORGANICCONTROLSAMPLE
MOUNTEP TRANSPORTER(I,2,3,8)ON LF CLOSESRC 2 (DON'T LATCH)

PHOTOPAN TAKE OUT LCRUBATT;
GET CAMERA,PLACEON RCU PLACEUNDERCDRSEAT

PROCEEDTO 30' OFF SEQ BAY (8:00) TIDY UP MESABLANKETS

: TGE - PRESS 'GP_AV'

TAKE COMPLETEPAN 0+30
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CREW EVA CHECKLIST VOICE DATA

EVA 2

0+30 --
Core cap dlsp to pate (SCB 5)
_unt 20 bag disp on CDR cam

(CDR seat) g_
20 bag disp to LMp
Stow SEB 7 under LMP seat
SCB 4 to LMP
SCB6 to gate

> GEO PREp [GEO PREP
PLSS

•Cap d|sp (SCB 5)
.Rammer
.Ham_r
• ._CB#

LMP to secure SCB5
TQE - READ -
T_to LRV

._ _____LRVE UIP CH_CK
l_[ -EPXptr(1,2,3,8)

L. _LCR._,.nbatsToO_ope° (I) CDR - LRV EQUIP CHECK

•LRV batt covers closed

:_t_s.o.Lc.u LCRU BATT
.Mogs&Polarfilter EP XPTR (_3.8)

m_! _ .... ,-(Pm,._ LCRU BLNKTS OPEN

_I MountT_t_=_,o.gs LRV BATT COVERSCLOSED
D,i,_wsEP: DUST BRUSHON LCRU• West leg, H - 270

• I(_ fre, n Xmtr
N "5_ to side of ant [PHOTO

l_J .r_-_.volt, MAG-& POLAR FILTER

(I) CDR - TGE Rdg____

Verify TGE on LRV

0+40 --

I

(I) LMP - SEP XMTR _ ON

(1) CDR - LRV DISPLAYS & NAV INIT

0+40 TRAV TO SEP Temp Bat l

i Walk to SEP Xmtr

s,sEP_k_-O.- Temp Bat 2
P_toLRViSEP: Temp LF mtr• Stereo part pan x-sun 50'

•R_ ....._' Temp RFmtr
SEPR.... [NAV,._ ,Amp-HrBat lJ Temp LR mtr• Par SW - ON - ,.

•.c_-o,- Amp-Hr Bat 2 |TempiRR mtrootEP4 _ SSD ROLL PI'TCHI
,COMPUTEDNAV HEADING

- (I) CDR - Report SEP / LRV Distance

(1) LMP - SEP RCVR - ON

(1) LMP - SEP RCmlt- ON

(I) CDR - NAV RESET

- (1) LMP - EP 4 "SAFE"

(1) CDR - POSITION LGA 240° .......
0+50 --
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MISSION: APOLLO 17 DATE: NOV. '72
'f- EVA: 2

IEVA I TAS,
FUNC r_ON

LMP ACTIVITIES CDR ACTIVITIES _-_-
ITIMEI p .°

-- 0+30 UNSTOW SCB 7, HANG ON GATE

TRANSFERFROMSCB 5 TO SCB 7:
1 - CORECAP DISP
2 - 20 DSBD
3 - CORETUBES

(LOOSE)

STOWSCB 7 UNDERLMP SEAT

PUT 2 - 20 DSBDON LMP PAN

CONFIGUREMAPSON LRV PUT SCB 4 ON TOOL GATE
PUT SCB 6 ON PALLET BACK

GEOLOGICALPREP GEOLOGICALPREP

HOLDSTILL LOADUPLMP PLSS
TOOLCARRIER:
HAMMER
CORERAMMER
CORECAP DISP. (SCB 5)
SCB 4

PLACESCB 5 ON CDR HOLDSTILL
f

" READTGE
PLACETGE ON LRV

- SEP SITE 0+40 PUT ON 20 DSBD& TETHERTONGS
WALKTO SEP SITE

= POSITION LCRUMODESW-I

TURNTV CWAFT & HORIZ
TURNON SEP XMTR MOUNTLRV & FASTENBELT

POWERUP LRV

DRIVE TO SEP SITE:
w LEG X-ARP_AY

<iO M FROMXMTR
5M FROMANT WIRE

PART PAN XSUN50' TO LRV/SEP HEADING270°

PHOTOSEP RCVRDNSUN7' POWERDOWNLRV

SW ON SEP RCVR REPORTSSE, PITCH, ROLL,

RCVRPWR- 'ON' HEADING
SEP RECORDER- 'ON' RESETNAV

TORQUEGYROPER MCC
MOUNTLRV (EP #4 ON LAP)

POSITION LGA 240°

FASTENSEATBELT
POWERUP LRV

0+50
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CREWEVACHECKLIST VOICE DATA

EVA 2

0+5O

____ ' (I) CDR- LRV underway MARK
L_.2so - Passing end of SEP antenna MARK

_52 TRAV TO STA 2-6_in {260/B.4)

_. partp_n"---- (0.2 W ALSE )
-HtI - variatn.dynam,pat grid
•Cra - stoat, _u_ces

O_iO/l.lView Sta 5

08_J._SHORATIO - subflr

080/3.9 LRV spl - Ist It mtI

0_4,0 Con_ct - age

°C_---,t_att,i<k.,_q _ (I) LMP - EP 4 "SAFE"
•TORTILLA FLAT ' : <

,_ 'HEADING
08014.2 LRV _pl - dk mtl I _

i_ (l) CDR- Nay Data BEARING
DISTANCE
RANGE

(I) CDR - LRV Underway
.L i \ _ MARK

\ (I) LMP - Rpt 70nTnmag/frame

\\

+00

;AMELOT _,

I

(2) CDR/LMP - LRV: Speed

Amps
260°/6.1

SEP

0+52 IRAV lO STA 2-6bmi_ (260/B,4)

a _0,4 EP 4 _ part pan
(O.2 W ALSEP)

•Mtl - variatn.dynam,patgrid
•Cra _ strat, sources
080/I ,I View Sta 5

_ IIORATIO- subflr

080/3.9 LRV spl - Ist It intl

_4.0 Contact - age
4Cra-_st_t, thick, reg
•TORTILLA FLAT

d I

l+lO
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MISSION: APOLLO17 DATE: NOV. '72
/_'" EVA: 2

IEVAI C FUN ;lION

LMP ACTIVITIES CDR ACTIVITIES _ -_-P-_-_
ITIMEI PM

-- 0+50

GO TO STA 2 _ GO TO STA 2
REPORTLRV UNDERWAY

TO EP-4 DEPLOYMENTSITE

PHOTOAPPROACH PHOTOAPPROACH

CHECK EP DISPLAY"SAFE" STOP LRV

PULL 3 PINS (DISCARDPINS) POWERDOWN LRV
--EXTENDEP ANTENNA

PLACE EP ON SURFACE REPORTNAV DATA

OUTSIDETRACKS SHOOT PARTPAN

SHOOT PARTPAN POWER UP LRV

CONTINUETO STA 2 CONTINUETO STA 2

/

l+O0

f -- I+I0
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r-

CREWEVA CHECKLIST VOICE DATA

EVA 2

l+lO --

0+52 TRAV TO STA 2-66, n (260/8.4)

•MtI - varlatn,dynam,pat gnd
•Cra-- strat, sources
080 I.I View Sta 5

_/_ ilORATIO- subflr

o80,3.OLRVsstto
11 _4.0 Contact - age

•Cra-_strat, thick, reg
•TORTILLA FLAT

N 080/4.2 LRV spl - dk mkl

(I) CDR/LMP- EMUCheck CDRI LMP ....
02

FLAGS
1+20 - PRESS

COOL

\ ,,,.
<) \\ \

\

t (1) CDR/LMP - LRV: Speed

"-" _'_ Amps

/
. ...-J

(1) LMP- Samples Bag No.

26oo/6.1 (I) CDR - NAV Data HEADING
BEARING

ISEP (I) CDR- LRV Underway DISTANCE
1+30 _ MARK RANGE f
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI L,A :C FUN 110_

LMP ACTIVITIES , , CDR ACTIVITIES _ -_-----_,T,ME, , . o
I I v p R

-- I+I0

1+2(

LRV SAMPLE LRV SAMPLE

COLLECTSAMPLE STOPLRV
READNAV DATA

• PHOTOPAN ............. PHOTO_PAN...........

CONTINUETO STA 2 CONTINUETO STA 2

f

1+30
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CREWEVACHECKLIST VOICE DATA

EVA 2

l +30 --

v- (1) LMP - Samples Bag No.

°1/° f P\ (I) CDR- NAV Data fHEADING I
/z-_a_'N S LARA I (l) CDR- LRV Underway MARK I DISTANCE21s/2.3 "_- --_._. ,.,1" _BEARING

I'RANGE

(2) CDR/LMP- LRV Speed
I+40

Amps

1+50 _
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI c FUN( 1ION

LMP ACTIVITIES , , CDR ACTIVITIES _ -:- -_-,TIME, , . o
I I v p R

-- GO 1+30 GO

LRV SAMPLE STOP LRV

COLLECTSAMPLE READNAV DATA

PHOTOPAN , PHOTOPAN

CONTINUETO STA 2 CONTINUETO STA 2

f_f - •

GO I+40 GO

f

GO 1+50 GO
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CREWEVACHECKLIST VOICEDATA

EVA 2

I+50 --

*Lt Mtl - terminls, dynam
.STONEWALL - otc, forms,

_' strucL

_S. MASSIF - organ, b]k$, fit
"Lt Mtl - variatn
oSurf forms - organ
-Frags - p_pulatns

I+58 _7,2 STA 2 (51 MIR)

_a_5_sT-taNSED ......

HCf; DuSt gnomon/rake

TGE - GRAV- /SCOOp

(1) CDR - Station 2 Arrival

STA 2 (51 NIR} _7.2
OBSERT --
_Lt Mtl/Massif

•B1ks-track..... ieLy (I) CDR- LRV Data• kt MLI - forms, variety
•Hisc- xl. r_s _ [

_p,-_L,._,.x _'I IHEADING ITemp Bat I
•R.o(,_)-t,l.....,,t.blk,, BEARING Temp Bat 2
Po.-E_.__._E. / DISTANCE Temp LF mtr

LL.LI I RANGE -lempRF mtr

_- btw era
Bat l LR•Do_.,i-f._i,oi,_i_ty ,_,p-.r lemp mtr

pan - RimlOOm. ist pan Amp-Hr Bat 2 Temp RR mtr_,sE,-f1_hi. 2+00 ......

s_-MAss_ (1) CDR- Verify Dusting

(1) CDR/LMP - TGE - GRAV

(1) CDR/LMP - Pan locations

2+I0 _
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

EVA CDR ACTIVITIES _, F_ i_,o
LMP ACTIVITIES ITJMEJ v

-- 1+50

STATION 2 STATION 2

POWERDOWNLRV

DISMOUNTFROMLRV REPORTNAV & SYSTEM
DATA

TAKE PHOTOPAN
2+00 DISMOUNTLRV

GEOLOGICALOBSERVATIONS
LCRUMODESW- '2'
ALIGN HGA

GET GNOMON& SCOOPFROM DUSTTV, TCU, LCRU
AFT PALLET

........ PRESSGRAVON TGE
VERIFY LIGHT FLASHING
GIVE MCCMARK

OBSERVATIONS OBSERVATIONS

PHOTOS PHOTOS

GET FLAKEFROMLRV PLACEGNOMON
(CHECKTGE TO ENSURE
CYCLECOMPLETE)

.f

2+I 0m
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CREWEVACHECKLIST VOIC[ DATA

EVA 2

2+10 -- (I) CDR/LMP- RAKESample
STA 2 (51 I.IIN)_7.2

OBsERT --
•_t .tw,ass_ [A] Rocks BAG #
eB1ks - tracks, variety
•Lt Mtl - fores, variety
oMisc - xlm rks

NAssIF SoiI BAG #_p] - blk types_ tex
•Rake(Kg) - talus, re]ate blks

Pa_ - E end NANSEN

Lt.t, [B] Rocks BAG #_- btw era
•DOC Spl - frag/solI variety

Pan - Rim lOOmH Ist pan
_NSEN - flr blks

s.-NAss_ Soil BAG #

2+20

2+30
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f_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

EVA I TA_FUN II0_

LMP ACTIVITIES CDR ACTIVITIES -c--_IT_EI _.oo
--RAKE SAMPLE 2+10 RAKESAMPLE

-- 2+20

f 2+30
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CREW EVA C}ILCKLIST VOIrL UAFA

EVA 2

2+30 --

OBSERVATION
•Contact - Lt mtl/MASSIF
•Blks - tracks, variety

•Lt mtl - fo1_s, variety _•14isc- xln rks

MASSIF

•_pl - blk types_ rex
•Rake(K9) _ talus, relate blks

Pan - E end NANSEN

Lt Mtl
_- btw cra

•Doc spl - frag/soil variety

Pan - Rim lOOm H Ist pan
_NSEN - flr blks

Sum-t_SSIF i

2+40 (1) CDR/LMP EMU Check CDR LMP
02
FLAGS
PRESS
COOL

(I) CDR - TGE Rdg

(l) CDR/LMP - Mag/frame

CDR - /

LMP
!

:_ - /
l_ T_--cam;Mode sw - 1 - PMI/HB)
, LC_ • 040 frame,tools)
i

i _+49 TRAV TO STA 3-2_nin (035/3;I)_iatn, dynam
I _073 6.3 LRV spl

-, o,o/_.OL,-,,-_,,.-MA_L
= _O_ALL -f,LARA - forms, ....structdynam _. (l) CDR- LGA Azimuth 035 °,Lineaments

3+19 _,_/5.6 $TA 3 (45 MIN)
Park_w_& scarp
H:045 _
Mode sw - 2 - (FM/TV)
ItGA; C_JSt gnomon/scoop

= TGE- GRAV - spir/rake

2+50 _ (1) CDR - LRV Underway MARK
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F_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI ,A_FUN lION

LMP ACTIVITIES , , CDR ACTIVITIES o -c _,TIME, ,. o
I I

-- 2+30.
DOCUMENTEDSAMPLES DOCUMENTEDSAMPLES

2+40

PHOTO PANS

READ TGE

REPORT FILM COUNTER REPORT FILM COUNTER

LCRU MODE SW - 'l'
LOAD UP LRV - SAMPLES,

SCOOP,RAKE, GNOMON POSITION TV AFT, HORIZ
MOUNTLRV

VERIFY GATELATCHED FASTENSEATBELT
MOUNTLRV

FASTENSEATBELT

POSITION LGA ,. ,0,3,5°
POWER UP LRV

2+50
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CREWEVA CIILCKLIST VOIf:L DATA

EVA 2

2+50 --

_Ii STA 2 CLOSEOUTT_-
El ?V-cam; _d .... I - PMIIWB) (2) CDR/LMP - LRV SpeedLGA : 040 (frame.tools

2+49 TRAV TO STA 3-29min (035/3.1) Amps
_iatn. dynam

_6.3 LRV spl

_L_,sp, L_oOoo_ (I) CDR- LRV start Mark
080 _ HOLE-IN-THE-WALL <
_ALL- f.... dynam

•LARA - forms, struct
.Lineaments

3+19 08//5.6 $TA 3 (45 MIR}

Park II=270 then:

H=045
Mode sw - 2 - (FM/TV)
HGA; Dust gnomon/scoop
TGE - GRAV - splr/rake

i

(1) LMP - Samples Bag No.

(1) CDR - NAV Data HEADING

(1) CDR - LRV Underway .BEARING ....
MARK DISTANCE

RANGE

3+00

|
I 0
| . _ I_34510.8

_- / (\ _NE_MO) (2) CDR/LMP- LRV Speed

/,
2 "--\ STRATIGRAPHIC SAMPLING OF LT

0 _. MTL AND STRUCT HISTORY OF SCARP (l) LMP - Samples Bag NO.

--.. (I) CDR - NAV Data HEADING
BEARING

(1) CDR - LRV Underway DISTANCE .....
3+10 _ MARK RANGE
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/_--. MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

EVAI _I_'_'FUN ;TION

LMP ACTIVITIES CDR ACTIVITIES o -T-_-
ITMEj , ,ol !

-- 2+50

GO TO STA. 3 GO TO STA. 3
REPORT LRV UNDERWAY

LRV SAMPLE LRV SAMPLE

COLLECTSAMPLE STOPLRV READNAV DATA
PHOTOPAN PHOTOPAN

/

CONTINUETO STA 3 CONTINUETO STA 3
3+00

LRV SAMPLE LRV SAMPLE
STOP LRV

COLLECTSAMPLE READNAV DATA-ADJUST LGA 345°
PHOTOPAN PHOTOPAN

f- - ................ 3+10 ................
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CREW EVA CHECKLIST VOICE DATA

EVA 2

3+I0 --

I ,' "'!/
.r_._. 3. D"_"

_/ _<_ for nay update '

-- _ STRATIGRAPHIC SAMPLING OF Lr
0 _.MTL AND STRUCT HISTORY OF SCARP

0 _...

----.. (1) CBRNAV UPDATE

ISSOl IROLL! IPITCHI I
COMPUTED NAY HEADINGI I r

3 +20 (l CDR - ARRIVAL STA 3

(l CDR -iRV DATA

HEADING Temp Bat 1 '
BEARING Temp Bat 2
DISTANCE Tem LF mtr

OBSERVATION -- RANGE Temp RF mtr_otc, struct

•Lt.tl ..... p,dy.ao Amp-Hr Bat 1 Temp LR mtr i
•._.... _te_,_obe_ Amp-HR Bat 2 Temp RR mtr
tt Mtl (2_ brt era}
_pl - rim, variety

•,ake-bt.... (1) CDR- Verify Dusting•COR: Dbl core-long can near

i scarp

Scar

Trench - face, base

•Flt'_cli,esPl-stor_ot_._,h_tl _ . (l) CDR/LMP - TGE GRAV
Pans

(l) CDR/LMP - Pan locations

3+30 --
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MISSION: APOLLO17 DATEi NOV. '72
EVA: 2

IEvAI T,,
LMP ACTIVITIES TIME CDR ACTIVITIES F, ._

m CONTINUETO STA 3 3+10 CONTINUETO STA 3

-- w .......... m B u

PARK 270° NAV UPDATE
REPORTNAV AND_STEM DATA

DISMOUNTLRV
PARK045°

.... 3+20
STATION3 STATION3

PHOTO PAN LCRUMODE - "2"
ALIGN HGA

GET GNOMON& SCOOP FROM DUSTTV, TCU,LCRU
AFT PALLET

PRESSGRAV ON TGE
VERIFYLIGHT FLASHING
GIVE MCC MARK

OBSERVATIONS OBSERVATIONS

PHOTOS PHOTOS

DOCUMENTEDSAMPLES DOCUMENTEDSAMPLES

IF - 3+30
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CREWEVACIII.CKLIST VOIfL DAIA

EVA 2

3+30

[_ OBS_ 08-_Z/5"6
i_ ._ -ot<,stro_t

*Lt Mtl - scarp, dynam
°Mist - alter, lobes

Lt Mtl (2(_ brt cra)
_pl - rim, variety
.Rake - btw cra
,CDR: Db] core-long can near

scarp

Trench - face, base _ 1.Doc spl - otc, sub mtl
,Fit line stereo

Pans

3+40 (1) CDR/LMP - EMU Check CDR LMP
02
FLAGS
PRESS
COOL

3+50
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MISSION: APOLLO17 DATE: NOV. '72
EVA." 2

LMP ACTIVITIES EVA , CDR ACTIVITIES ,I _j"-----_.'°N
T MEI ,, M o

I Vl p R

--DOCUMENTEDSAMPLING 3+30 DOCUMENTEDSAMPLING

3+4

f - 3+50
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CREWEVACIILCKLIST VOI( L DAFA

EVA 2

3+50 --

4+OO

136



_- MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

I I LTAS
c FUN ;TION

EVA CDR ACTIVITIES _ -¢-_-_-
LMP ACTIVITIES ITIMEI _ _l _

-- 3+50

REPORTFILMCOUNTER

PHOTO PAN
READTGE DISPLAYS-

"_ REPORTFILMCOUNTER CLOSELID

4+00

ZOiD-s_M;LES:_O;L_,......._-L_R__O;E-S_: _........
& GNOMONON LRV POSITIONTV AFT, HORIZ.

VERIFYGATELATCHED MOUNT LRV
FASTENSEAT BELT

MOUNT LRV UPDATENAV
FASTENSEATBELT POSITIONLGA 060°

POWERUP LRV

GO TO STA 4 GO TO STA 4

REPORTLRV UNDERWAY

LRV S/_blPLE LRV SAMPLE
s 4+I0
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CREWEVACIILCKLIST VOI(L UATA

EVA 2
HEADING

4+10 (I) CDR- NAV Data BEARINGDISTANCE
(I) LMP - Samples Bag RANGE

No.

(I) CDR- LRV Underway MARK

4-19mln (06912.1)

3nomon/splr
raRe/scoop

polarf_It,r (V_2_) (2) CDR/LMP- LRV Speed

Amps

4+20

(I) CDR- Station 4 arrival

(I) CDR- LRV Data

_o_4._ _ HEADING Temp Bat 1
OOSERV_..... -- 17_ BEARING Temp Bat 2
•t_- radial variatn I_

•s,o_- _. f1__tr_t _ DISTANCE Terns.LF mtr

•LINCOLN Scarp - fo_s , ,

"Mist-...... Iter RANGE Temp RF mtr
Ok Cra

•_ -_ . hnp-Hr Bat 1 Temp LR mtr
•L_IP:Pan -cra rlm scarp _I

,o_-_s_xs.As_p| Amp-Hr Bat 2 Temp RR mtr(ooo-o8o;_3o-2_o> .....
Ren_ve fi_ter %

Rad spl _
Avoid ray

L_Mt_ (I) CDR- Verify Dusting
_- btw era
o_c spl - IOtacra, v_riety
•CDR: 500mm - N & S i_SSIF,

....p (I) CDR/LMP- TGE GRAV
L SNORTY

(I) CDR/LMP - Pan locations

4+30
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" MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI coRACT,V,T,ES!i
i _ L'-C_"TLMP ACTIVITIES ITIM E !_' _i ".

--COLLECT SAMPLE 4+IOsToP hRvVREAD DATA
PHOTOPAN PHOTO PAN

CONTINUE TO STA 4 CONTINUE TO STA 4

/

4+20

I

STATION 4 STATION 4

POWERDOWNLRV
REPORTNAV & SYSTEM

DISMOUNTLRV DATA

TAKE PHOTOPAN DISMOUNTLRV

GEOLOGICALOBSERVATIONS LCRUMODE- 2
ALIGN HGA

GET GNOMON& SCOOP DUSTTV, TCU, LCRU
FROMAFT PALLET

PRESSGRAVON TGE
VERIFY LIGHT FLASHING
GIVE MCCMARK

OBSERVATIONS OBSERVATIONS

/--
4+30
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CREWEVACIILCKLIST VOI( L DAtA

EVA 2

4+30 --
(I) LMP - Polar filter on cam

Reset Cam1/125

Pos 1 - Pan L C R

OBSERVATION- -- _ L C R
_dial variatn I

"-"_'c-_pl - rim

i "SHORTY - wall, flr $truct

•LINCDLN Scarf - forms L C R
•Misc - xeno, alter

DkC_ Pos 2 - Pan L C R
•LMP: Pan -cra rim, scarp

Pola_ - WESSEX, S MASSIF L C R, (000-080; 130-21 O)
Re_ove filter

Rad spl -'5m intvl+ chgs i

Lt.t_ ^vo_r,yI L C R
_- btw cra

I•Doc spl - 10m ..... _riety Polar Filter off
•COR: 500_m - H & S MASSIF,.p_. ,o,_, Reset Cam 1/250
Sum- $HORTY

(I) CDR/LMP- Rake Sample

[A]. Rocks BAG#

Soil BAG # --.

[_ Rocks BAG #
4+40

Soil BAG #

- (I) CDR/LMP- EMUCheck CDR LMP
02

i FLAGSl
" PRESS!

COOL

4+50
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s_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

I i "<;TIO

EVA CDR ACTIVITIES F__r_
LMP ACTIVITIES ITIMEI mE

POLARIZATIONPHOTOS 4+30

PHOTOS
, p .................................

GET RAKEFROM LRV PLACEGNOMON
(CHECKTGE TO ENSURE
CYCLECOMPLETE)

RAKESAMPLES RAKESAMPLES
(2) (2)

i

STOWRAKE
I

4+40

f 4+50m
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{

CR[_4 EVA CHLCKLIST VOlfL UAFA

EVA 2

4+50 --

STA 4 CLOSEO_JT
T6_ T

_ _e--EfVcam;CP_Mode sw _ I - (PI_I/HB)

5+05 TRAVTO STA 5-33_ n (09D/3.4)
I _ _iat., gradtn

1 ,Mtl - cempare, reg]0_2.8 VICTORY - source

IRV pan
£RV spl
H1sc - xenos_ a|tn"
Lt Mtl - compare

Sum - Lt Mt_ "

(l) CDR/LMP- MAG/FRAME

CDR- ____/

LMP - _____/

N-,_ f _ (1) CDR - TGE Read
o 5+00 (I) LMP - EP-] VERIFY "SAFE"
I

COMPARISON OF SUBFLOOR MAT'LS
AND S_RCE _ DK MTL

RATI,

J (I) CDR- LGA Azimuth II0 °

\
\ (I) CDR - LRV Underway MARK

\q o9o/1._ "'_i._ \, (2) CDR/LMP - LRV Speed

Amps

5+I0
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI T,,FUh _TION

LMP ACTIVITIES , , CDR ACTIVITIES _' "-c-,T,ME, , Mo
I I "/ P R

-- 4+50

PHOTOPAN

REPORTFILM COUNTER REPORTFILM COUNTER

TGE READ

LOADSAMPLES, TOOLS, & GNOMON LCRUMODESW- 1
ON LRV POSITION TV AFT, HORIZ.

GET EP - 1 (VERIFY 'SAFE') 5+00
VERIFY GATELATCHED MOUNTLRV

FASTENSEAT BELT
MOUNTLRV WITH EP-I

POSITION LGA II0 °
FASTENSEAT BELT

POWERUP LRV

GO TO STA 5 GO TO STA 5
m

REPORTLRV UNDERWAY

S

5+10
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F

CREWEVACIILCKLIST VOI(L DAtA

EVA 2

5+I0 --
f

COMPARISON_SUBFLOOR MAT'LS
AND S_RCE _ DK MTL HEADING

iBEARING
DISTANCE

(l) CDR - NAV Data RANGE
\

\ (I) LMP - EP 1 "SAFE"

(-_._, _ (I) LMP - Rpt 70mmmag/frame/
_I \ _ (I) LMP - Sampler Bag No.

( _ (2) CDR- Distance moved from
EP - estimate

\_ o9o11.s\.__ (I) CDR- LRV Underway MARK

5+20

(2) CDR/LMP- LRV Speed
_2.4 DRUID-railstrat,source
101 _ LRV spl
_ HORATIO,. _,.-,_bn_ I Amps

5+34 0_1.2 STA 5 (32 HIN) m
I l Parks--'_._CAHELOT I |

11=045 ,._I I Modesvi (FWTV)_'_L

i TGE - GRAV - /scoOp
-- , HEADINGDISTANCE

BEARING

(1) CDR - NAV Data
RANGE

(1) CDR - LRV Under-
way MARK

(I) LMP - Sampler Bag No

E

5+30 _
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

EVA CDR ACTIVITIES , _u.,._¢
I ILMP ACTIVITIES TIME • _ oP R

-- 5+I0 '

PHOTOAPPROACH PHOTOAPPROACH

"PHOTOSITE" "PHOTOSITE"

CHECK EP-IDISPLAY'SAFE' STOP LRV

PULL 3 PINS (DISCARDPINS) POWERDOWNLRV
EXTENDEP ANTENNA REPORTNAV DATA

PLACE EP ON SURFACE SHOOT PARTPAN
OUTSIDETRACKS

POWER UP & MOVEAWAY
SHOOT PARTPAN STOP & POWERON LRV

f - TAKE SAMPLE SHOOT PARTPAN
PART PAN POWERUP LRV

CONTINUETO STA 5 CONTINUETO STA 5

5+20

LRV SAMPLE LRV SAMPLE

COLLECTSAMPLE READNAV DATA

PHOTOPAN PHOTOPAN

CONTINUETO STA 5 CONTINUETO STA 5

3O
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CREWEVACIILCKLIST VOI( L UArA

EVA 2

5+30

(2) CDR/LMP- LRV Speed

Amps

(I) CDR- Arrival Sta. 5

(I) CDR- LRV Data

HEADING Temp Bat 1
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr
Amp-Hr Bat 1 Temp LR mtr

STA5L_ 0_I_.z _ Amp-Hr Bat 2 Temp RR mtr

b_ ERV_ATION .....
;_, ejecta
• Wall - subflr,sources,old re

• Contact .... bflr/mtl (1) CDR - Verify Dusting . .
Subflr
T_pl - blk types_ tex

•,ake-bt.b_k._o_at._ks (I) CDR/LMP- EMUCheck CDR LMPMtl

•D_I......t|ioto_Ubflr 5+40 02
Pa°_ FLAGS
_reo of CAMELOT

PRESS
COOL

(I) CDR/LMP- TGE GRAV

(I) CDR/LMP- Pan locations

(I) LMP - CORETUBES L
U

5+50 _ _-
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f-- MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI ,A.,FU_ TION

LMP ACTIVITIES CDR ACTIVITIES L "-c"
ITIMEI PM .o

-- 5+30

STATION5 STATION5

POWERDOWN LRV

DISMOUNTLRV REPORTNAV & SYSTEMDATA
TAKE PHOTOPAN

DISMOUNTLRV
GEOLOGICALOBSERVATIONS

LCRU MODE - 2
ALIGN HGA

f

-GET GNOMON& SCOOP 5+40
FROMAFT PALLET

DUSTTV, TCU, LCRU
(ALSOEXTRAXT HANDLE)

PRESSGRAVON TGE
VERIFYLIGHTFLASHING
GIVE MCC MARK

OBSERVATIONS OBSERVATIONS
i

PHOTOS PHOTOS

DOUBLECORE DOUBLECORE

f
5+50
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CREWEVAClILCKLIST VOI(L DAFA

N--,_- EVA 2

5+50 --

SEP

O#

(OA.ELO"

.-- if 5/0"6

HO_J

STA 5_30M_1.2
b_RVAI ION

i_, ejecta
• Wall - subflr,sources_old reg .---
oO_ntacts - subflr/mtl

Subflr

•-_-C_pl- blkt,p,. fox (I) CDR/LMP-TGE RDG•R,ko-bt,,blk,_lat_blk_ 6+00
Wtl (I) CDR/LMP- Mag/framecore - mtl into subflr

Pa._ CDR - /•--S_'6reoof CAMELOT

LMP - /

(1) LMP - EP-8 Verify "SAFE"
STA 5 CLOSEOUT

N _EP 8 <
TV cam; Mode sw - I - (PM1/WB)
LC_ " lO0 (frame,tools)

6+06 _tribtnTRAVTO LM-l(]min(085/1.4) (I) CDR - LGA Azimuth I00°
•Rim - variatn

A 090/0._4EP 8 - part pan

i (I) CDR- LRV Underway MARK

6+I0
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI L,A..
LMP ACTIVITIES ITIMEI CDR ACTIVITIES _ _,

-- 5+50

DOCSAMPLE(S) DOCSAMPLE(S)

PHOTOPAN 6+00

REPORTFILM COUNTER REPORTFILM COUNTER
PRESSREADON TGE
PEADDISPLAY TO MCC CLOSELID

LOAD SAMPLES,TOOLS, & GNOMON LCRUMODESW-I
ON LRV POSITION TV AFT, HORIZ

GET EP-8 (VERIFY "SAFE")
VERIFY GATELATCHED MOUNTLRV

........ FASTENSEATBELT.......

MOUNTLRV WITH EP-8 POSITION LGA I0 O°

FASTENSEATBELT POWERUP LRV

GOTO LM GO TO LM
REPORT_ERWAY

f PHOTOAPPROACH PHOTOAPPROACH
- 6+I 0
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6+16 EVA 2 CLOSEOUT _
_b_'_k-_.R_W of MESA &

.-DE7 [ VOI(L DAFA

+ Volts
IMp to remove SCB 5
Cam to CDR seat

Mode sw - 3 - (IV RHT)

HOLD
Offload IMP PLSS [STILL EVA 2•Core cap disp to IMP

•Tools

•SCD4_6to+zga. 6+10 -- (1) CDR - NAY Data HEADING
•Deploy Cosmic Ray*

•S_.e_1.e,_rst [6TR BEARING

(1) LMP EP-8 "SAFE" DISTANCE- RANGE

SCB 6 to SRC 2, pockets up i

R.... kirt&seal protector (I) CDR- LRV Underway MARK
Close & seal SRC 2: i

•Verity good seal _
•Place on +Z pad

LRV 6b's Bus A,B,C,D - Open

- OFF -
Dust TV, TCU, batt covers
Open batt covers
Dust batts if dirty
Dust LCRLI
ECRU blnkt open - 100%

FINAL LRV CHECK:

•Batt covers open

•ERR.bl.ktopen100% (2) CDR/LMP LRV Speed•Samples off

•Equip sto_md Amps
STA 5 CLOSEOUT

TGE - READ -_ EP 8

IV cam; Mode sw - I - (PMI/WB)
LGA : IO0 (frame,tools)

6+06 TRAV TO L).I-lO,bin(085/I.4)
•7_tl-_d_t ribtn
•Rim - variatn

DgD/D,4 EP D - part pan

i+16 EVA 2 CLOSEOUT

_4pa n
Get CDR SCB 5

DERR.... (1) CDR - Arrival at LM•R_t_p ___ 6+20
*Far sw - OFF - _
• Rcdr - OFF - _

_mr

"_ (I) CDR- LRV Data VOLTS
SCD 5 unused equip to

IMpoo,.....t _ HEADING Temp Bat 1
TO SCB 5:
•EonD_. BEARING Temp Bat 2
•LRV spls

_ooo__at: DISTANCE Temp LF mtr• LMP cam

•MaRs RANGE Temp RF mtrSCB 5 to gate

,,old_tiH RR,_VE__ Amp-Hr Bat 1 Temp LR mtr

D_D. m Amp-Hr Bat 2 iTemp RR mtr
TOOLS,
SCB 4

(1) CDR/LMP - SEP RCDR- OFF Blanket A open

o_ =_ (l) LMP - SEP RCVR- OFF SEP TEMP

ETB Contents: (1) CDR/LMP - Mag/Frame

Mag/Frames / , / , CDR - /

I , I _ ___/_ LMP - I

Maps (1) LMP - Cosmic Ray Deployed

2-Cameras SRC 2 Contents:

SCB 5

ORGANICCONTROLSAMPLE6+30 _

SCB 5 CONTENTS:Samples
4 Core Tubes (1 in CSVC)
Other
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

IEVAI L,AC FUN [[ON

LMP ACTIVITIES CDR ACTIVITIES _ "-c-ITIMEI ov p R
i

-- CHECKEP-8- "SAFE" 6+10
PULL 3 PINS (DISCARD) STOP LRV

READNAV DATA
EXTENDEP ANTENNA
PLACEEP ON SURFACE SHOOTPARTPAN

OUTSIDETRACKS

SHOOTPARTPAN POWERUP LRV

CONTINUETO LM CONTINUETO LM

ARRIVE AT LM ARRIVE AT LM

DISMOUNTLRV PARKLRV NORTHH=OI7
-DOFF CAMERAONTOSEAT-- --ALIGN LGA .....

OFFLOADSCB 5 - CDRPLSS: READLRV DISPLAYS
PUT SCB 5 ON GATE (INCL. VOLTS)

REPORTSEP RCVRTEMP DISMOUNTLRV
SEP RCVR- OFF DOFFCAMERAONTOSEAT

S SEP RECORDER- OFF
STUFF UNUSEDEQUIP UNDER LCRUMODESW - 3

LMP SEAT ALIGN HGA
FILL SCB 5 WITH LRV SAMPLES 6+20 DUSTTV, TCU, LCRU

CLOSEOUT CLOSEOUT

HOLDSTILL OFFLOADLMP PLSS:
HAMMER
RAMMER

CORECAP DISPENSER(TO LMP)
SCB 4 & 6 (TO +Z PAD)

TAKE UNDERSEATSAMPLE8TO BIG BAG PUT SCB 5 IN SRC 2

PULL SKIRT OFF, REMOVE
COSMICRAY SEAL COVER

GET COSMICRAY EXP FROM CLOSE& SEAL SRC 2
ETB - UNBAG

PULL EXPERIMENTAPART,
WALKTO L HINGE SSE

PLACESRC 2 ON +Z PAD
HANG'SHADE' PART, SURFACES

OUT, ON HINGE (RESET HINGE)

CAUTION: SHADEPARTMAX

SUN EXPOSURE60 SEC OPENCB's A, B, C, D
S

- 6+30
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CREWEVA CHLCKLIST VOI(L DAFA

EVA 2

6+30 --

D_ST SEP Rcvr: ^

•Blnkt A open ivERIFY: (I)•_....OFF- CDR - TGE GRAY
•Rcdr - OFF -

TGEtoR.,ideMESA,I,SD_E (I) CDR/LMP --PLSS AntennasTGE - GRAV -
My MESA blnkt

I_ Stowed - Ver__
_S ants (CDR/LMP} I
Brush to ladder hook CDR LMP
EVA 2 pallet to IMp
•LiOH cans - pins green

[_R_ESs 02
g_- .EA_-t...... STRY***_ FLAGS_n TGE thermal lid _St

PRESS

(1) CDR/LMP - EMU Check TOOL

(1) CDR - Verify LCRU Blankets
I00%, Pwr Sw - OFF

(1) CDR - Verify CB's A - B - C - D
pul 1ed

Batt covers open
(Radiators clean/dirty)

Verify brush stowed _-

"_-'Underseatsamp]estoDigBag _ (I) CDR - Verify Dusting
*Deploy Cosmic Ray*
.Shade side first _ 6+40 - TRANSFER ITEMS:

ETD to CDRfootpan
Stow ETB :

"2 ..... I..... inboard SCB 4 & 6
o5 rPags(rpt maglframe)
,50(_m nkagR
,Maps

ETB to LEC hook
SCB 4 & 6 to porch bulkhead

EVA-2_.otontap,e Pallet 2 (with ECS LiOH
"ECS LiOM can to pocket "_

can,LiOH cans - pins green !
;+45 DUST EMU'S

_S ants (COR/LMP)

PALLET

Get EVA-2 pallet _TFPofrom CDR LIIP

i l_C.RESSw/pallet _ii

_let eq.ip
*Food first
oLiOII cans

l_.....0_- (I) CDR - TGE RDGHand pallet to CDR
Receive & stow:

.scD4 TGE - STANDBY"SCB 6
"SRC 2
-ETB

Assist COR

;+D.C_ose,,ato. (I) LMP - Verify PLSS LiOH can pins green

6+58 Repress i

6+50 .-
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/r_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 2

EVA _ Fo,,,_

LMP ACTIVITIES IT,MEI CDR ACTIVITIES _ _ TI

--SECURE 'SUN' PART, SURFACES 6+30

OUT, TO VELCR0 ON LCRU PWR SW - 'OFF'

, SECONDARYSTRUT, -4 OR DUSTTV,TCU I
+4 LANDING GEAR

DUSTLRV BATT COVERS, I
GET ETB, PLACEON CDRPAN OPENCOVERS i
STOW: 4-MAGS

MAPS DUSTLCRU I

2- CAMERAS ]
5"00 LA_ _A_ VERI_ LCRU BLANKETS IOPEN100%

TAKE ETB TO LADDER, ATTACH FINAL LRV CHECK: I
LEC eBATTERYCOVERSOPEN i

• LC_ BLANKETSOPEN100% I
TAKE SCB 4 & 6 TO PORCH eSAMPLESOFF I

• EQUIPMENTSTOWED I
RETURNTO SURFACE II

I
DUSTSEP RCVR

eOPEN BLANKETA AND B [

I_f REMOVEEVA 2 PALLET FROMMESA PLACETGE ON SURFACEIN SHADE

PLACEPALLET ON SRC TABLE GET DUSTBRUSH
PACKECS LIOH CANNISTERIN TGE - PRESS'GRAV' I

POUCH 6+40

EMUCLEAN EMUCLEAN

STOWANTENNAS STOWANTENNAS
I

DUSTLMP j
HOLDSTILL HANDDUST BRUSHTO LMP

DUSTCDR HOLDSTILL

EVA TERM

ASCENDLADDER
- GET EVA 2 PALLET FROMCDR HANDEVA 2 PALLET TO LMP

INGRESSASCENTSTAGE PRESSII_E 'READ', READ
WITH PALLET DATATO MCC

POSITION SWTO 'STNDBY'
INTERIM STOWSUPPLIES OPENLID, DUSTTGE

FROMPALLET: FOOD&
,PLSS EXPEND; ECS, LIOH.

VERIFY PINS GREENON

s- PLSS CANS 6+50
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CREWEVACIILCKLIST VOI(L DATA

EVA 2

6+50 -- Transfer Items;_CK)
ETB

FinalTransferCheck:.E,B.EVA.scB 42pallet I SCBsRc _2 (4) _(6)• SCB 6
• SRC2
•_g_g_f_eqd Pallet 2
SRC 2 to perch
Hand in SCB 4 & 6
Hand in SRC 2
ETB up & in

INGRESS

(I) LMP - Hatch closed

(l) CDR- Cabin Repress
7+00

Get EVA-2 palleL PAELET

fr CO.[.oL,. P
IHGRESS w/pallet j
Sto_11et equip =_=
•Food first _-

°LiOllcans _
161f_l cam - OFf

Hand pellet to CIIR
_ Receive _ stow:
,_ °SCB 4

,ETB

Assist COR
N 6+57 Close Hatch

_,'6+58 Repress
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MISSION: APOLLO 17 DATE: NOV. '72
EVA: 2

IEVAI FUN TION

LMP ACTIVITIES CDR ACTIVITIES "--c-
IT'MEI .. .°

--PASS OUT EVA 2 PALLET 6+50 GET SRC 2, CARRY UP TO PORCH

DISCARD EVA 2 PALLET
HAND SCB 4 & 6 IN TO LMP

RECEIVE & STOW SCB's

HAND SRC 2 TO LMP
RECEIVE & INTERIM STOW SRC 2

RECEIVE & STOW ETB PULL ETB UP, HAND TO LMP

ASSIST CDR INGRESS CABIN

CLOSEHATCH CLOSEHATCH

REPRESS OPERATIONS REPRESS OPERATIONS
f

7+00

f"
m
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3.3 EVA 3

3.3.1 EVA 3 - GENERALDESCRIPTION

EVA 3 begins with depressurization of the spacecraft cabin, followed by
egress of the CDR, just as on the previous two EVA's. As before, he
jettisons a bag of no longer needed gear, lowers the Equipment Transfer
Bag to the ground, and descends to the surface. He is followed shortly
thereafter by the LMP, who closes the ascent stage hatch after him. As
before, the operations around the LM are concentrated on getting ready
for the traverse this time to the North Massif area.

The CDRimmediately upon gaining the lunar surface initiates a gravi-
metric measurement with the TGE, following which he changes the
battery in the LCRUand brings up the television system. From this
point on MCCand the general public have television coverage of the
operations at Taurus Littrow.

The LMPunloads the ETB onto the LRV magazines and maps for use during
the traverse. He powers up the LRV electrical system at this point to
bring up the navigational system gyro (it requires nearly two minutes

,f to reach operating speed).

The crew completes its around-LM activities by loading each other up
with sample bags and tools. Then the CDRmounts the LRV for driveout
to the SEP transmitter site, while the LMPwalks out to that area. The
CDRdrives to the east leg of the crossed dipole on a parking heading
of the 270 degrees to begin a navigational alignment procedure.

The LMPphotos the relationship between this initialization location of
the LRV and the SEP transmitter for establishing a baseline for SEP
data obtained on EVA 3. He then turns on the SEP receiver-recorder and
takes his place beside the CDRfor driveout to the first station on
EVA 3, Station Six.

Objectives of the EVA 3 traverse are to investigate and sample the
North Massif and sculptured hills material to the north and northeast
of the landing site, further investigation and sampling of the dark
mantle and plains material, emplacement of seismic profiling charges,
obtaining traverse gravimeter measurements, and obtaining data for the
Surface Electrical Properties (SEP) experiment.

The traverse proceeds in a northerly direction (see Fig. 3.3-I) to
Station 6 with a single LRV sampling stop en route. Approximately two
and a quarter hours station time is spent in the North Massif sculp-
tured hills area at three major stations (Stations 6, 7, and 8). Pro-

_- ceeding westerly from Station 8, the traverse continues to Station 9,
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where a fresh 80 meter crater provides an opportunity to investigate the
dark mantle and possibly learn something about its stratigraphy.

Leaving station 9, the traverse route goes in a southerly direction to
Station I0. A single LRV sampling stop is made en route to this station.
Sampling and observations of the dark mantle and plains material occupy
the thirty-odd minutes available at Station I0.

The traverse then wends its way back to the spacecraft via an explosive
Package deployment site 0.25 km from the ALSEPsite. This charge is a
I/4 Ib one.

The crew then stops at the LM. They immediately unload their PLSS tool
harnesses and get the sample bags ready for transfer to the ascent stage.
Several bags are, in fact, taken to the porch of the LM by the LMPat
this time. The CDRmakes a gravimetric measurement with the TGE,

The LMPloads up the ETB with camera magazines and the map package, while
the CDRrecovers the tape recorder from the SEPreceiver, and takes down
the two halves of the Cosmic Ray Experiment, which, it will be remem-
bered, were hung up on the spacecraft at the beginning of EVA I.

The CDRand LMPpart company at this time. The CDRmounts the LRV to
drive it to its final disposition site, jocularly called "V.I.P.",
while the LMPtrudges out to the ALSEP site to recover the Neutron Flux
Experiment.

The CDRdrives some 0.I km East by SE not very far from the SEP trans-
mitter. He parks the LRV to a prescribed heading, leaves the TV System
in operation, and connected to LRV battery power. He thoroughly cleans
the batteries and communications system, and removes the last Explosive
Package from the aft end of the LRV. He deploys this charge some dis-
tance away from the LRV (later, long after the crew returns to the CM,
the TV system will watch this charge detonate). He turns off the now-
useless SEP transmitter, and returns to the LM.

The LMP uses the core-sample jacking mechanism to withdraw the two-part
Neutron Flux Experiment from the lunar surface. He "turns off" each
section of the experiment after disassembling them, and returns to the
spacecraft with the experiment. He bags the two sections for trans-
fer and stowage.

It is anticipated that the LMPwill be back at the LM before the CDRcom-
pletes his tasks at the "V.I.P." site. The LMP, accordingly,
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polices the area, kicks as much loose gear as possible under the LM
descent stage to preclude blowing it into the ALSEParea during LM
ascent.

The two crewmen clean each other off, and effect a series of transfers
of bags and gear to the ascent stage. The LMPenters the ascent stage
first to receive and stow these items, and is followed shortly there-
after by the CDRto closeout the final EVA on Apollo 17 and the Lunar
Landing Program.

Figure 3.3_2 summarizesthis EYA in a block tlmellne,_igures 3,3-3 .

through3.3_7 provldeta_k informationfor,eachof the stationsplannedfor EVA 3.
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FIGURE 3.3-3 Stations'6 and 7 TASKS

EVA-3 Stations 6 and 7 Sz_tic_ time I+34

Location: Field of large blocks near base of north massif. West end (Station 6)
defined as 8x16m block near 20m fresh crater.

Geologic setting: As at Station 2, the north massif materials, most probably
ejecta from the moon's large basins, are thought to be buried by
talus on the lower mountain slopes. In contrast to the sharp
mountain foot at Station 2, the lower slope of the north massif grades
through a gentle curve into the subhorizontal surface of the valley
floor. Presumably the boundary has been subdued by accumulation of
materials, including dark mantle, that have been transported down slope by
mass wasting. The valley floor is covered by dark mantle, which extends
upward locally onto the lower massif slopes.

Several large blocks, thought to be derived from the north massif are
present near the mountain foot. Particularly notable is a large (8x16m)
block lying at the end of a trail more than lkm long on the mountain
face. A sharp crater near the block may contain reworkedmassif materials
in its ejecta.

Objectives:

Characterizeand sample materialsrepresentingthe north massif.
Sample dark mantle.

zf
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EVA-3 - Station 6 and 7 continued

Tasks * Rationale

North Massif:

Documented samples from large blocks Large blocks provide variety of clasts
with special emphasis on blocks with in their matrix .-thus most detailed
tracks characterizationof massif materials;

blocks with tracks most probably derived
from massif

Observe/photograph tracks and block Identificationof sources may permit
sources stratigraphic analysis of massif

Observe/phatograph block structures History of emplacement and subsequent
and textures modification of massif materials

Rake/soil and documented samples of Sample representative colluvium at
rocks on rim of bright 20 m crater massif base; may include both massif

debris and dark mantle from massif
surface.

Rake/soil and documented samples of Attempt to collect fragments of massif
massif materials on top of or mixed colluvium
with dark mantle (especially if
bright 20 m crater does not excavate
massif colluvium) ....

Dark mantle:

Documented sample from plains Lateral variation in dark mantle
surface near massif base composition; compare with other

stations

Observe/photograph relations between Timing, mechanism of emplacement of
blocks and dark mantle blocks or dark mantle.

Single core Lateral and vertical variation in
dark mantle

* Considered to be an all inclusive shopping list of tasks if time were
available. The station timeline which follows presents the particular
tasks (and time allocations) which were selected as the nominal station
activities.
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EVA 3 Station 6 Timeline 0 + 47

CDR LMP

Initial overhead (includes TGE, TV pan) 5 5

Observation 5 5

•Block tracks and sources (500 mm)

•Block structures and textures

•Block/mantle relationships

•Slope/mantle relationships

•Stations 7, 8

•Compare lithologies of blocks, crater rims, talus

Blocks

•Documented sampling 15 15

Talus 8

-Documented sampling

•Single core

Crater (20 m, fresh) 9 9

•Documented sampling

•Rake/soil (Kg)

Pans 1 1

Final overhead 4 4

47 47



EVA-3 Station 7 Timeline 0 + 47 --

CDR LMP

Initial overhead (includes TGE, TV pan) 5 5

Observation 5 5

•Block tracks and sources (500 mm)

•Block structures, textures

•Block/mantle relationships

Blocks 21 18

•Documented sampling

Dark Mantle Ii ii

•Documented s_npling

•SESC - permanently shadowed soil (east-west split)

Pans 1 1

Polarimetr_ - Sculptured Hills 3

Final overhead 4 4

47 47
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FIGURE3.3-4 Station 8 TASKS

EVA-3 Station 8 Station ti_e _7

Location: Base of sculpturedhills.

Geologic setting: Sculpturedhills materialunderliesmuch of the highland area
between the Serenitatisand Crisiumbasins. The base of the hills

grades gently into the subhorizontaivalley floor;.apparentlya thick
accumulationof mass wasted materialshas subduedthe topographicbreak
at the base of the slope.

Dark mantle covers the valley floor and extendswell up onto the slope
at the station. Craters that excavatematerialsfrom beneath the dark
mantle have not been positively identifiedon the accessible part of
the slope.

Objectives:

Characterizesculpturedhills unit
Comparewith massif and subfloormaterials
Sample dark mantle
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EVA-3 - Station 8 continued ....

Sampling criteria:

l) area in which debris from hillside (other than dark mantle) is visible on
surface of lower slope, or

2) crater on lower slope that excavates materials distinct from dark mantle, or
3) largest, freshest crater as high on lower slope as possible

Tasks* Rationale

Sculptured hills: L

Observe/photograph lithology of Characterization,comparison with massif
blocks, rocks from sculptured hills and plains materials; sampling rationale;

history of emplacement and deformation

Trench, observe soi_ Colluvium from sculptured hills may be
mixed with dark mantle - hence, may be
sampled in soil

Block area

Documented samples - blocks, rocks Characterization of sculptured hills
materials f-

Rake/soil (interblock area) Attempt to concentrate fragments of
sculptured hills material from soil

Crater area

Documented samples - rocks from Crater may excavate colluvium including
crater rim sculptured hills material from beneath

dark mantle

Rake/soil at crater rim Attempt to concentrate fragments of
sculptured hills material from soil
excavated in small cratering event

Dark mantle:

Documented samples Comparison with other stations
(i.e. lateral variation)

Pans Location, sampling context

• Considered to be an all inclusive shopping list of tasks if time were
available. The station timeline which follows presents the particular
tasks (and time allocations) which were selected as the nominal station
activities.

f
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EVA 3 Station 8 Timeline 0 + 47w

CDR LMP

Initial overhead 5 5

Observation i0 I0

•Rock tracks and sources

•Rock lithology - compare with massifs

•Hills debris in soil (trench)
•Dark mantle occurrence

Sculptured Hills material

Rock debris (on surface) 2_ 2_

•Documented sampling

•Rake/soil (interblock area) (Kg)

OR

Crater 24 24

•Documented sampling (ejecta)

•Rake/s0il (ejecta) (Kg.)

•Rake/soil (inter-crater area)

Dark mantle -- 3 3

•Documented sampling

Pans 1 1

Final overhead 4 4

47 47

* 47 minutes is 8_aila_le for station 8 provided an appropriate sampling

site is found at the £irst encounter with the sculptured hills region

(station 8A). If it is necessary to range Along the base for some distance

(approximately i km is allowed), the increased driving time to station 8
(and subsequently back to station 9) is about 10-12 minutes and will be

done at the eXpense of station 8 time; the observation _ime will be

reduced to a minimum on the premise that observations from the LRV (while

driving) will suffice; thereafter_ reduction in sampling time will be
necessary.
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EVA-3 FIGURE3.3-5 Station 9 TASKS _t_tien 0+39

Location: Sharp-rimmed80m crater on valley floor about 2km northeastof the
landingpoint.

Geologicsetting: The 80m crater has a lumpy floor and a sharp raised rim. It
occurs on the valley floor in an area extensivelycovered by dark
mantle. No blocks are visible in its ejecta, and its walls, floor,
and rim are indistinguishablein albedo from the surroundingdark
mantle.

Most probably the crater was formed by impact,but volcanicorigin is
a viable alternate hypothesis. The freshnessof the crater suggests
that fresh ejecta can be sampledat the surface. However,the
uniformity of albedo across the ejecta and onto the surfaceof the
surroundingvalley floor causesworry that a young thin depositof
dark mantle material could coat the crater ejecta.

Objectives:

Determinehistorical sequence and lateralcontinuityof dark mantle at
young 80m crater.

I i

163



_. EVA-3 - Statio '_ 9 '_

Tasks. Rationale

Observe/photograph ejecta, rim, Crater origin; sampling rationale
crater interior

Radial sample (dixie cup) Stratigraphy of dark mantle
5 sample minimum

Documented samples-rocks and soils Characterize lithology of dark mantle;at crater r}m (possible rak_ sample) possible sample of subfloor material;
exposure age of crater

Stereo-pan at crater rim Vantage point for crater structure
and regional setting

* Considered to be an all inclusive shopping list of tasks if time were

available. The station timeline which follows presents the particular

tasks (and time allocstions) which were selected as the nominal station
activities.
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EVA 3 Station 9 Timeline 0 + 30

CDR LMP

Initial overhead 5 5

Observation 5 5

-Relation of dark mantle to crater
•Crater interior, deposits (origin)

Crater ii 16

•Documented sampling (rim)

possible ra_e/soil
•Pan (rim) (stereo of crater interior)

•Radial sampling (dixie cup) - by L_

(at least 5 s_mpl@s)

Dark mantle 5 0

•Documented sampling
-Pan

Final overhead 4 4

30 30
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:,_-s FIGURE 3.3-6 Station 1_3 TASKS Station ti_e 0 �¤�Location: Block field just northeastof Sherlock crater.

Geologic setting: Subfloor material is exposed in the west and north walls of
Sherlock crater. The northeastpart of the crater is extensively
coveredby dark mantle. However,a number of large blocks apparently
protrudethrough the dark mantle on and beyond the northeastcrater rim.
Their occurrancenear the crater rim suggests that they are ejecta from
Sherlock. If so, they are most probablyderived from the subfloor.

Objectives:

Compare,contrastnumerous blocks with subfloormaterialsat Stations
l and 5.
Sample dark mantle.

I I
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EVA-3 - Station IGB Continued

Tasks* Rationale

BIocks :

Observe/photograph block textures Characterization, origin, hi story of
and structures subfloor materials

Documented samples of blocks Extend subfloor sampling begun at
Stations 1 and 5

Dark mantle:

Observe/photograph relation of Mechanics of dark mantle emplacement
dark mantle to blocks

Documented sample Comparison with dark mantle of other
localities

Double core Depositional and weathering history

* Considered to be sn all inclusive shopping list of tasks if time were
available. The ststion timeline which follows presents the psrticulsr
tasks (and time allocations) which were selected as the nominal station
activities.
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EVA 3 Station 10B Timeline 0 + 47

CDR LMP

Initial overhead 5 5

Observations 5 5

•Block textures and structures

compare with stations i, 5

•Relation between dark mantle and blocks

Blocks 21 21

•Documented sampling

Dark mantle ) ll ii

•Documented sampling
•Double core

Pans 1 1

Final overhead 4 4

47 47

J
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3.3.2 EVA-3 TRAVERSES

This section is comprised of a tabular summary of the EVA 3 activities.
Table 3.3-I provides calculated data on distances, velocities, and times
as the crew goes through their station stops, packs the LRV for the last
time, and closes out the final EVAof the final Apollo moon mission. The
tabular data also show the time of deployment and location of the two ex-
plosive packages deployed on EVA 3.

The table also provides traverse contingency information, LRV - or PLSS -
malfunctioned walkbacks or ridebacks.

Table 3.3-2 lists input data for the program that generated Table 3.3-I.

Finally, Table 3.3-3 provides the basic assumptions inherent in the layout
of the EVAtraverses.

f
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Li"l I'1{ 5 5 "1 . _. 5 ?.. CI I:1 _ (I I:! . (I L-[ :_'.. _. (I 7 • :-:',(I 1 5 _, I_'1. 0

.f

HET E:P.TE ._'E]- ;'F4TE ;"ET _IHTE PIET E'F_TE LER,_: E',,,'Pq E'.,.'_q DP:-:
_qL-EP _ c-:[I_I,'-4L_ -TqTT__,H )_!I ,3.-H _:EqTE 02 -Ttq _'T -:T_q;'T TI._'IE

(E:TU.'H_;'.:, ,:I_:TL!.-f-.'P:., ,"]_:TI! _HP:, ,:_:TU.HF-:, ,::LB..-Hg'3 (IF/!,.I-L_.:: , ,:iI:;_:'-L]::) ,':,_-IlH",
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TABLE3.3-3

LRV TRAVERSE ASSUMPTIONS

I. 30 MINUTES RESERVESMAINTAINED ON ALL PLSScONSUMABLES
AT STATION METABOLIC RATE

2. ALL DISTANCES AND SPEEDSARE MAP DISTANCES AND MAP SPEEDS
(MOBILITY RATES)

3. REQUIREDRATE= RETURNDISTANCE/AVAILABLE OPS RIDING TIME
AVAILABLE OPS RIDING TIME= TOTAL OPS TIME LESS
AL LOWAN CES

J'5 MIN BSLSSHOOKUP
ALLOWANCES 1,13M!N LM INGRESS

4. TIME MARGIN AT STATION METABOLIC RATE _
TIME REMAINING AFTERALLOWANCE

STATION MARGIN = FOR 10 MINUTES AT LRV, WALKBACK,
AND 13 MINUTES INC_-iRESS

5. FINAL LM O/H MARGIN = TIME REMAINING WITH NO ALLOWANCES

6. RESPIRATORYEXCHANGE QUOTIENT = 0.9

7. FEEDWATERHEAT OF VAPORIZATION 1038 BTULB
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3.3.3 DETAILED EVA 3 TIMELINE PROCEDURES

The detailed procedures for EVA 3 are shown on the following vertical
format pages. The crew cuff check list pages which correspond approx-
imately to the timeline are shown on the far left-hand facing sheets
together with the Voice Data Plan.

J
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CREW EVA CUFF CHECKLIST VOICE DATA f-

EVA 3

Il.... _,_3 - -- CODE:

- ,_ (I) Mandatory requirementF'!._5 r'ump • E -
Disc[_nnectPLSS H20Co,,_c_l.,2D for data at time or
_D(I_)Its:LD_P_p-CIoso event desiqnated

II [:_ f: PLSS li20 TRANSFER

L] CL_(16!iICS:L(_ Pump -Open
'I Pis(ot:r_entLf'_}!20

i C..,_,_t _L_ _20
p PLUS "DI_P- O_

ii (2) Data may be deferreduntil later in EVA

or debriefing

At start of EVA:

SUN ANGLE_ 36.5 °

LM SHADOW_ 8.8 m(29 ft)

_,o_+ODCADI,R_PRESS_,,ED,ESS/_ORC.'_"_) _ ASTRONAUTSHADOW"_ 2.4 m (8 ft) _"
_iscardETB tO LEC & lower

_. TGE - ON -
T-_ - READ -

_ioy _LSSa.ts(ROR/L,R)[RGRRSS_ O+OO (I) CDR/LMP EVA watch start_l__cR_ MARK
Ch_aa--geLCRU baLL (CDR seat)
Pwr sw IHI -
VERIFY:
"_ sw - 3 - (TV RMT)
• LCRU blnkts _ IOD; open

Date....... In_ed_t_Dt I_I (2) ETB Contents:Oriemt IIGA
LRV cbs Bus A,B,C.D close I_l
• VERIFY RAV cb _1ose I_

'- CDRHEDCwith Mag (E)

LMP HEDCwith Mag (L)

Mags (F) __.(K) (M) (N)_" O_OO CABIN DEPRESS

,,_,_DCDRE:,,iss Ma_s
ie'| JeLL bag to CDR

_c,L ETD to CDR

u_>_ Tape RL_corder- OzR -,_ _ER,_Y: Polar filter
_-x--Sens (2) - max -

I cR Confi_ G_hite Sots out I_EVA decals)

FloodliRhts - OFF -1611{Bca/N

I GRESS [LCRU/TV_T_-h_to, (2) LMP - verify CB Config OKDeploy PLSS ants (CDR/LMP) I_

1 '°I;

O+lO --
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APOLLO17

NOMINAL TIMELINE

LUNAR SURFACE EVA 3

NOVEMBER1972

I vAI FUNCTIO,'_

LMP ACTIVITIES ,, CDR ACTIVITIES _-_-,T,ME, ,M o
I | v P R

-- PRE-EGRESSOPERATIONS 0+00 PRE-EGRESSOPERATIONS _
n_ r_

i i

Start EVAwatch r_
(Call "MARK") _ _F_ r_

Cz_

0 0

rlq r'rl

22

NOTE: detailed procedures
are presented in "Lunar
Surface Checklist" Equipment
Prep - EVA 3 Section

EGRESSOPERATIONS 0+I0 EGRESSOPERATIONS
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 3

O+l0 --

li Io+ooCA6mO_PRESS

_¢all i_rk) !
0+10 EGRESSPDRCff

_I _,sc_,-d - [I) LMP - LM switches,
u _I ETB to LEC & lower

:m _TGE. R_AO0"-. Tape Recorder - OFF

I_'6_lu°'P_GR_"t'_getc.uBU,,(C._(COR/_ESS,e_t) i " VOX Sens (2) - MAX
Pwr sw - INT - I

4 vGR,FY: CB Configsw - 3 - (TV RMT)

• LCRD b|nhts - lO0_ o.en UtiIity F1oodlights - OFFBait covers closed & tight
--I Orient IIGA

IRV cbs Bus A.B,C.D close

I I .VERIFY NAV cb - ,lose .

i l TGE - DRAg -

,OLRV: (I) CDR/LMP- EMUcheck L_i__ togate CDR MPDust brush to LCRU

_2o_ [LRVEQUIP UZ
sc.gtog_e(_,..'_o.,t) FLAGS
Mount 20 bag disp on CDR

"° PRESS
ml DD bag disp to UIP footpan

'_l_l C..... 9 disp to 9ate PAR COOLShort can under iMP seat

_i (I) CDR- TGE ON

=i - TGE READ

(1) CDR - Deploy PLSS antenna (LMP)
0+20

(1) LMP - Deploy PLSS Antenna (CDR}

(I) CDR - Power sw - INT Verify LCRU Batt Change
D_oo_^_.oEp._ss -LCRU Blankets open 100%hatch

_olo_._R_ss _ -LRV Bat covers closed
_ _ [II LMP - ETB items stowage:-_" dett bag to CDR

ETI) to COR
VER,E:_"_°_*_"o_- Mags under CDRseat (F j ,M,N,K, R, D)
_-Sens (z) - max - _,

_ooE_(,h_te_otso_g_ Maps to holder (via LMP seat)ZVA decals)
Utility Floodlights - OFF -

_s...... Mag R to 500 mmCamera
EGRESS [LDRU/T¥
C0To_-ha toh

Deploy PLSS ants (CDR/LMP)

-- i i

Dh_O LRV E UIP [EQUIP _EP

2 _;_,,oot_,, (I) CDR LRV CB's A,B,C,D, NAV - IN
i!_ SEP Rcvr:• Pwr sw - STBY

• Read temp
•C,ose_1.,tA {11 LMP - SEP RCVR - STNDBY
To U'IP seat:

o_ps

sto_..*_ c_ s_at _ SEP RCVR Temp
• 4 mags (rpt D,F,M,N)

•MogRtosoo,,. - SEP RCDR Sw - OFF
Mount IJ4Pcam
ETB to MESA table

Det CDR cam

Photo pan 12:00/30' "

_,,.._CDR,.t (I) CDR - Dust brush to LCRU

(1) CDR - TGE GRAV
0+30 -
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f-- MISSION: APOLLO 17 DATE: NOV. 1972
EVA: 3

IEVAI _-UI _Tl_

LMP ACTIVITIES ITIMEI CDR ACTIVITIES ,,°'"-'c._,
--ASSIST CDR O+lO MOVE THRU HATCH I

PASS CDR JETTISON BAG RECEIVE & TOSS JETTISON
BAG TO -_ SIDE OF LM

PASS ETB TO CDR RECEIVE ETB

HANG ETB ON LEC
VERIFY: TAPE RECORDER - OFF

VOX SENS (2) - MAX DESCEND LADDER TO TOP
CB CONFIG RUNG & LOWER ETB
UTILITY FLOODLIGHTS - OFF

- DESCEND LADDER TO SURFACE

LMP EGRESS OPERATIONS KICK JETTISON BAG UNDER LM

EGRESS LM TO PORCH TGE - POWER SW - 'ON'
TGE - PRESS 'READ' - REPORT

PARTIALLY CLOSE LM HATCH TO MCC

f DESCENDLADDERTO SURFACE
DEPLOYPLSS ANTENNA- CDR DEPLOYPLSS ANTENNA- LMP

LRV EQUIPMENT LCRU& LRV
OPENBATT ACCESSDOOR,

TAKE ETB TO CDRFOOTPAN 0+20 PULL OUT OLD BATTERY- TOSS
UNDERLM

SEP RECEIVER GET LCRU BATTERYUNDER

POWERSW (RCVR) - 'STANDBY' CDRSEAT
INSTALL & CLOSEDOOR

READTEMPTO MCC LCRUPOWERSW - 'INT'

VERIFY RECORDERSW - 'OFF' MODESW - 3(TV RMT)

CLOSEBLANKETA OPENLCRUBLANKETS100%ETB

PUT BOTHCAMERASON LMP SEAT CLOSELRV BATT COVERS,PRESS
PUT MAPSON LMP SEAT TIGHT

ORIENTHGA1

STOWUNDERCDRSEAT

4 MAGS - F, K, M, N,D CLOSE LRV CB's - A, B, C, D
- VERIFY NAV CB - CLOSED

INSTALL MAG R ON 500
CAM & RESTOW GET SAMPLE PET BAG (SRB)

MOUNT ON AFT SIDE GEOPALLET
MOUNT LMP CAM ON RCU

TAKE DUST BRUSH TO LCRU,
RETURN ETB TO MESA TABLE STOW

TAKE PHOTO PAN 12:00/30 FT TG___E_E-PRESS 'GRAV'

-PUT CAMERA ON LMP SEAT 0+30
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CREW EVA CHECKLIST VOICE DATA ---"

EVA 3

2oGEDPREP [GEOPREP 0+30
PLSS

• Cap disp (SCB 7)
• Ral_r
• Damlnep
._B8
LHP to secure SCB 7

TGE - READ -

_toLRv (1) CDR/LMP - Report SCB's on PLSS's (Nos.)
t_vE_IRC,ECK, CDR LMP
•EP Xptr (2,3)
• LCRU blnkts lO0_ open
• LRV bait covers closed
-_Jst brush on LCRU
• TGE

-_gs_l_r,.t.r (l) CDR- TGE Read

_f_'%351RAV':OSEP_ALKTOSEi--_] (I) CDR --TGE to LRV

] _--C:'-"_"_2,0 I _ (I) CDR/LMP - leaving for SEPDrive to SEP: I ] I
_h lej M : 360

i _£_ f_'om _itr [PJOTS)
! _ _q:_c _i,!eof Ant

_ * Ve!ts

j.. LGA: a2o l, t

'f _iA_:RESEI the_ OF5 _

SSDI ROLL IPITCHI .......
COMPUTEDNAvI HEADING[ I

0+40 (I) CDR - LRV displays + Volts (I) (2)

HEADING Temp Bat 1
BEARING Temp Bat 2

E_I°'_°t_-_o_r'v_R ,oot_a, DISTANCE Temp LF mtr

j, SE_R.... RANGE Temp RF mtr-Pwr sw - STBY

•Ke_t_p Amp-Hr Bat 1 Temp LR mtr
•Close blnkt A

To,,,__o_E: Amp-HR Bat 2 Temp RR mtr
•Maps
Stow under CDR seat

•A_D_(_ptO.F.M.,) (I) CDR - Report distance SEP/LRV•Hag R to 50(_
COD cam on seat
Mount LIIPcam

ET_toM_SAE_b,_ (I) LMP - SEP RCVR& RCDR- O_N..N
Get £_R cam

,_,_o12:oo/3o.- (I) CDR- Position LGA 020°
_Of_ CaRltO C_)R_eat

(1) CDR - NAV Reset

_2SGEOPREP [GED_' (I) CDR --LRV underway

........ssIll -Hold Still [LOAD

210 SCB 7 to COR PLSS ]HIT I _ MARK

Mount Cam

0+3ST_V,OS_P .(l)CDR - Report passing end of SEP Antenna
_s_E_ _ Xmtr [I_AV MARK

_I Plmto LRV/SEP: [SEP CALIB _ } J

_ .Stereo plrt pan d 50sun50'j__SEP:RI_c_rs-wRcvr:OHo-N - .....

0+50 -
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MISSION" APOLLO 17 DATE: NOV. 1972
EVA: 3

I _ TA_,
EVA I FUN( TION

LMP ACTIVITIES CDR ACTIVITIES ,,--c-_'_-
ITMEI ,,.ov I P R

-- • GEOLOGY PREP 0+30 GEOLOGY PREP

LOAD LRV SAMPLER (BAGS UNDER GET SCB 7 (LMP SEAT) PLACE ON
LMP SEAT) TOOL GATE

PLACE MAPS IN HOLDER INSTALL 20 DSBD ON CDR CAM
PUT 20 DSBD ON LMP FOOTPAN
PUT CORE CAP DISP ON TOOL GATE

HOLD STILL LOAD LMP's PLSS:
RA_ER, HAMMER, CORE CAP
DISPENSER, SCB 8

READ TGE AND LOAD TGE ON LRV
PUT SCB 7 ON CDR PLSS

LRV EQUIP CHECK

TRAVERSEPREP TRAVERSETO SEP

MOUNTLMP CAMERAON RCU POSITION TV AFT & HORIZONTAL
INSTALL 20 DSBDON CAM LCRUMODESW - 1

PUT ON CDRCAMERA
WALKTO SEP SITE MOUNTLRV & FASTENSEAT BELT

(NE QUADRANTOF SEP POWERUP LRV
/F_ TRANSMITTERANTENNAARRAY

0+4 NAV INITIATION
READSSD, ROLL,

PITCH, LRV DISPLAYSm

TORQUEGYROAS REQUIRED

POWERUP LRV, DRIVE TO N LEG,
H = 360°

PHOTOLRV/SEP: POWERDOWNLRV
STEREOPART PAN DN-SUN50' NAV RESETSW- "RESET" - "OFF"

-SEP RCVR& RCDRPOWER- ON POSITION LGA 020°
POWERUP LRV

_ MOUNTLRV & FASTENSEAT BELT

GO TO STATION 6 GO TO STATION 6

0+50m

177



CREW EVA CUFF CHECKLIST VOICE DATA .....

EVA 3
0+50 --

-'_5--1RAV TO SPA 6'-27rain(012/3,6)

q _-_---T_to, ,_,,o,,._oDgnd (I) CDR/LMP- .LRV: Speed

Ir_ °Cra - strat_ sources, reg

,N. _SSIF - tal lira,flt_

blk_,trks,or_. Amps
• Sculp Hills - ditto
192 0,7 N-S trough, JONES
I_/_ LRV spl

| | _8 AGRICULA-subflr,reo

J, :J 192/_ HEliRY-rimd......bflr

|i 19_3.1 tal contact

J h._2 19_6 (47 MIN)
J_ near b1_ & era

H:045 STOP SEP Rcdr -OFF-

I_I HGJ_;Dust gnomon/scoop
TGE = C_RAV- /rake

(I) LMP - samples bag no. __

(l) CDR - NAV data [BEARING i "
[DISTANCE

I+00 (I) CDR- LRV underway LRANGE

MARK

AGRICULA

HENRY ) ,/" _.

0 •f'--'_ (coc.,sE

'_.__ .j • - (l) CDR/LMP- LRV: Speed
f._ Amps

INVESTIGATE
CRUSTAL MAT'L EXPOSED IN

012/3.2

SEPI

I+I0 --
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_" MISSION: APOLLO17 DATE: NOV. '72
EVA: 3

IEVAI I_'TA_LMP ACTIVITIES CDR ACTIVITIES i. Fo_T,o.'TIME' o-'c- -_-I I :T M D
iv p R

-- 0+50

LRV SAMPLE LRVSAMPLE

Collect sample Stop LRV
PhotQ PAN Read NAVdata

................................. I+O0-_bQ_Q-_B......................
CONTINUETO STATION6 CONTINUETO STATION6

_ I+I0
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CREW EVA CUFF CHECKLIST VOICE DATA _

EVA 3

l+lO --
(}i_STRAV TO STA 6-27rain(012/3,6)

J _J _at-n,dy_la,,l,pat grid
E l ,Cra - strat, sources, reg

"Jl ,N, MASSIF - tal lira,flt,

b_hs,trks.o,'gao CI} CDR- Station _ arrival
•Sculp IIi]Is- ditto
192 0.7 N-S trough, JONES
19_22/_ LRV spl

I I T_Z/TTC AGRICULA-subflr, reg

i_,l __j_.E,,.Y-ri,,,_..... h_r C1) CDR - LRV data
STA 6&7 area - blks, trhs

_3,_to_ _o._oct ,. HEADING Temp Bat l
] |1+]2 _6 (47 MIN)

_h_ ..... BEARING Temp Bat 2
_d.._- T_V_vT DISTANCE Temp LF mtr

l_J-TGE"_;-OH't_AV- _°._°:_oop/_he_1, RANGE Temp RF mtr
Amp-Hr Bat l Temp LR mtr
iAmp-Hr Bat 2, Temp RR mtr_

(1) CDR - Verify Dusting

(1) CDR/LMP - SEP RCDR - OFF

(1) CDR/LMP - TGE - GRAY

I+20 (1) CDR/LMP - Pan locations
198/3.2

_s, variety,struct _ I
•Talus - nature, cover, reg _ I
•Cra - rim pop, strah
eMisc - xIn rks !

Blk
_c spI - variatn, rex

Cra
,Rake - rim

,Ooc spl - variety, cover

Talus
_spl - variety dk mtl
•Sgl core

Pans
_reo - base _ contours

1+30 -
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F"

MISSION: APOLLO17 DATE: NOV. '72
EVA: 3

EVA I "++C FUI _TIO_

LMP ACTIVITIES CDR ACTIVITIES g,--c_
ITME , .:o,.

-- I+I0

STATION 6 STATION 6

Dismount LRV Power down LRV
TURNSEP RECORDEROFF
Take photo PAN Repbrt nav& system data

Dismount LRV

Geological observations LCRUmode sw -
Align HGA

Dust TV, TCU, LCRU

Get gnomon & scoop from aft Press GRAVon TGE
pallet Verify light flashing

.................................... 1j±2Q................................

Observations Observations

Photos

Get rake from tool gate

(Verify TGE thru cycle)

RAKE SAMPLE RAKESAMPLE

Stow rake I+30
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 3
I+30 -- (I) CDR/LMP - RAKE sample

ST_A_m9_ _3.z

•_a_.....t............g , Rocks Bag #
oCra - rim pop, strat
•Mist - Kin rks

B!k

_-_c spl - variatn, tex

cr_ Soil Bag #
_ke o rim

•DOC spl - variety, cover

ralus

_spl - variety, dk mtl
•$g] core

_'"_ [B] Rocks Bag #_reo - base _I_conIx_urs

Soil Bag # __

I+40 (1) CDR/LMP - EMU Check CDR) LMP
02
FLAGS
PRESS
COOL

F

I+50 -
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MISSION: APOLLO17 DATE: NOV. '72
EVA: 3

IEVAI "_FUN rlON

LMP ACTIVITIES CDR ACTIVITIES -_--_-
IT'MEI _ .°

-- I+30

Documented samples Documented Samples
(Esp. boulders) (Esp. boulders)

- I+40

I

I+50
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CREW EVA CUFF CHECKLIST VOICE DATA .....

EVA 3
l+50 --

_LOSEOUT
SEP Rcdr -O_i-

_cami Mode sw _MI/WB)
tGA : 085 (frames, too}s)

l+59 TRAV TO ETA 7-11_iin(093/0,8) <

oContact - chgs
•Cra - reg, tal, mr) strat

2+I0 210/3.5 STA 9 (47 rain)
Park

11:045 _ SIP Rcdr -OFF-
Mode sw - 2 - CFI47T_VT
HC_; Dust gnonx)n/scoop

Polar fi]ter (I/125) .
TGE - GRAV -

(1) CDR - TGE Read

- (1) CDR/LMP - Mag/Frame

CDR /

LMP /

(1) CDR/LMP - SEP RCDR - ON

- [l) CDR - LGA Azimuth ___ 090°,

(l) CDR - LRV underway MARK --

2+00

"'_'Ti \ .v_/_.

7 i _/ COCHtSE .

" Cl] CDRILMP - LRV: Speed __

+_ _HAKESPEA_E

Amps

\

6 -o_/o.._._-....

/ 0
OMPARE N MASSIF BLK TYPES;

I_VESTIGATE MTL VARIATN & LIMIT

2+I0 -
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f-_ MISSION: APOLLO17 DATE: NOV. '72
EVA: 3

IEVAI TA_FUIN l_lON

LMP ACTIVITIES CDR ACTIVITIES -_--_-
IT'MEI ." .o

-- I+50

Photo pan

Read TGE

Report film counter Report film counter
................................. d .................................

Load samples, tools, & gnomon LCRUmode sw - 1
on LRV Position TV aft, horiz

Verify gate latched
TURNSEP RECORDERON Mount LRV
Mount LRV Fasten seat belt
Fasten seat belt

Position LGA 090°
f- Power up LRV

.....................................................................

Go tO STATION 7 Go to STATION 7
2+00 Report LRV under way

2+I 0
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA
2+I0 -- (1) CDR - Station 7 Arrival

,_ STA 6 CLOSEOUT -_

;- _-_-=_Eo_T:---_Rc_r-o,- (I) CDR/L_P - $EP RCD_ - OFF
_V-cam; Flodesw _41/W8

_I LC_ = 085 (frames, toolsl

'I+s9TRAVTOSTA7-I_mio09310.81_ (I,__,CDR --LRV ____DataI | _tn
HEADING ITemp Bat l

II .Co°_a_-_h_s"C..... g, tal, mtl strat BEARING ITemp Bat 2
2+10 _3.5 STA 7 (47 rain)

_---- DISTANCE Temp LF mtr
}I:045 SEP Rcdr -OFF-

I I _bde _-T_r_T RANGE Temp RF mtr
,,Amp-HrBat 1 Temp LR mtr
_np-Hr Bat 2 Temp RR m_t.r

- (I) CDR - Verify Dusting
i_i __ '_ _3_-

_i',_ _i ety. irks

', Siqj_:nGe - cover

i _'_'__ (?) CDR/LMP - TGE - GRAV

I ,{Joespl • strat
, , Short ..an- _r_ _nade_Y

i 9at_s

_S_reo - base .I. centours

i_'; ' "_'_ $CVLP H

_! _._:_:__,,___o_,,_ il) CDR/LMP - Pan Locations _-

2+20
Cl) CDR/LMP - RAKE Sample

[A] Rocks Bag # .__

Soil Bag # __

[B] Rocks Bag # __

Soil Bag # __

2+30
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_ MISSION: APOLLO17 DATE: NOV, '72
EVA: 3

IEvA I TA_FUN Fi(_

LMP ACTIVITIES CDR ACTIVITIES' -T
IT'MEI .. .°

-- STATION 7 2+10 STATION 7

Dismount LRV Power down LRV

TURN SEP RECORDEROFF Repbrt nay & system data
Take photo pan

Dismount LRV

Geological observations
LCRUmode sw - 2

Align HGA
Get gnomon & scoop from

aft pallet Dust TV, TCU, LCRU

Press grav on TGE

Verify light flashing

Observations Give MCC MARK
Observations

,f

Get rake from tool gate 2+20
(verify TGE thru cycle)

RAKESAMPLE RAKESAMPLE

Stow rake

Documented samples Documented samples

_ 2+30
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CREW EVA CUFF CHECKLIST VOICE DATA _-

EVA 3
2+30 --

STA 7(_N] 210/3.5

o_ks-_iety, trk$
*MLi - compare
,Sequence - cover
"Misc- gls

Blks
spi - variety, tex

,(E-W split - pro mti)
Mtl
_er_h - strat, tex

,Doc spl - strat
,Short can - pel'mshadow
Pans
*_'ereo - base .L cpn_urs
,Polar - SCULPII

(020-100; 140-220)
Remove filter

Sum- _SSIF

2+40 (1) CDR/LMP - EMU Check ¢DR LMPI
02
FLAGS
PRESS
COOL

(I) L.MP- Polar Filter on Camera

Reset camera 1/125

Pos l - Pan LCR

LCR

LCR

Pos 2 - Pan LCR

LCR

LCR

Discard filter reset _

Camera 1/250
2+50 -
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MISSION: APOLLO DATE: NOV. '72
EVA: 3

IEVA T_
FUN _TI_

LMP ACTIVITIES ITIME CDR ACTIVITIES -E-F-_-o__°

-- 2+30

, Documented samples Documented samples

jF
/

2+40

Put polar filter on camera

Reset camera to 1/125
Take polarization photos -

S MASSIF 3 pans: I for each
filter position L - C - R
(all f5.6)

Discard filter, reset
CAMto 1/250

f_

2+50
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VOICE DATA
CREWEVA CHECKLIST EVA 3

2+50 (I) CDR- TGE Read

(I) CDR/LMP- Mag/Frame
I, ] ST_ _ CLOSOUT

TG'_ READ- SEP Rcdr -ON- CDR /
LC_K= 13O (frame, tools)

: g; T_EV T_TA 8-13mi_ (X2513.4)

l _,_pT .....t%DO__ LMP /*Mr! cleft, variatn, !
I .SCULP H - tal lira,flts, biks

trks, organ
.... .C(_I_SE - s_bflr, Tim mt_

-_j .C ............. g ; (I) CDR/LMP- SEP RCDR- ON
;._¢, 238/4.2 STA D (47 MIN.BOWEN- c1eft h, N. rim _i

: _p_Tks_trt .... (I) CDR LGA Azimuth 115°i Falk H=270 DAV UPDATE then: _"

!I H_045 _ SEPRc'r -OFF- _

_,od,_sw - 2 - (_

HGA; Oust gnon_n/rake i
TGE - GRAV - /scoop

(1) CDR - LRV underway

MARK

3+00

o _- (I) CDR/LMP- LRV SpeedINVESTIGATE TALUS FROM REGIONAL Amps
UNIT OF UNKNOWN ORIGIN (_)

L SMITH

102/I,I

!

II [" COCHISE )

3+I 0
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, MISSION: APOLLO 17 DATE: NOV. 1972
EVA: 3

LMP ACTIVITIES IT,MEI CDR ACTIVITIES •

-- Photo PAN 2+50 Read TGE

Report film counter Report film counter

Load samples, tools, LCRU mode sw - l
& gnomon on LRV Position TV AFT, Horiz

Verify gate latched Mount LRV

TURN SEP RECORDER ON Fasten seat belt
Mount LRV
Fasten seat belt

Position LGA ll5°

Power up LRV

GO TO STATION 8 GO TO STATION 8

B

3+00

m

/

L_. 3+I 0
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CREW EVA CHECKLIST VOICE DATA

EVA 3

3+10

0 _---

N--m------------ 8

INVESTIGATE TALUS FROM REGIONAL
UNIT OF UNKNOWN ORIGIN

sMITH

Capcom- Heading - 270°
_o2n.i for NAg update at Station 8

!
I

(o N,SE)
_l. 25/1.2

t / °_" ' _.Y

HAKES_E

t

3+20 (I) CDR- Station 8 Arrival

(I) LMP - SEP Recorder - OFF

(I) CDR- LRV Data

HEADING Temp Bat 1
!,! _T_IcLOs_ou_ BEARING Temp Bat 2
j , ' iDl - READ - $EP Rcdr -Off-
_I _g_.; ,o_o_._-I,B} DISTANCE Temp LF mtr
• _ EGA = 130 (fray, too $)

_ TRAVT_TA_-_g0,_°125/3.,_ RANGE Temp RF mtr
f _ .7_T .....to_ Amp-Hr Bat 1 Temp LR mtr•Mr) cleft, variatn, xport

Irks, organ•scuLP,-t_1ii,.._it,,blk_ Amp-HR Bat 2 Temp RR mtr
J'"i .CDCHISE - subflr, rim reel , _, ,. .

_J .C ............. g

°BO_VEN- cleft In N. rim

_IC _38,'4.2SIA 8 47 Ml_) <
_r, _ _-k-_Tbrtcra

I ' _'_,,;g_o_ o.o_ _._°: _ ISS_-DI--- JRO[LI IPITCHI l
:2!j H=O_.5 _ SEP Rear -OFF-I .o_....__(_ JCOMPUTED NAV HEADINGJ I

T____-_AV- z_:oo, j (I) CDR/LMP- TGE GRAV

(I) CDR- Verify Dusting

(I) CDR/LMP- Pan locations

3+30 _
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MISSION: APOLLO17 DATE: NOV. 1972
EVA: 3

'f'--_ " | $ TAS

I EVA E FUN nON

LMP ACTIVITIES CDR ACTIVITIES o m m
ITIME c _ c

M.I P RI)1
3+I 0

i

-- STATION 8 3+20 STATION 8

Dismount LRV Park H=270° for NAV update
Take photo PAN Report nav& system data

SEP Recorder - OFF
Repark LRV to 045°

Geological observations LCRUmode sw - 2
Align HGA

Dust TV, TCU, LCRU

Get gnomon & scoop
- from aft pallet Press gray on TGE

Verify light flashing
Give MCCMARK

Observations Observations

i-

-- 3+30
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CREW EVA CHECKLIST VOICE DATA -....

EVA 3

3+30 --

OBSERVATIOr_s -- !

_ety,trks,SCULP B
*Cra - strat

-Talus- variety, cover, meg
*Hti - contact

B]kS (or Cra Rim)

°_-_'spI - variety, rex

i ,Rake(Kg) - btw blk, or cra rim

Mr1 J_ench - strat, rex

,Doc sp] - strat

Pans

_reo base//contour_
SU_ - SCULP H m l

i

(1) CDR/LMP - RAKE Sample

[A] Rocks Bag #

/f

Soil Bag # __

3+40 "- [B] Rocks Bag #

Soil Bag #
m

i

f

3+50 -
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MISSION: APOLLO17 DATE: NOV. 1972
EVA: 3

LMP ACTIVITIES CDR ACTIVITIES _ _Fu'_"T'_
'TIME' c L cI I A M 0

M. P R

-- 3+30

RAKE/SOIL SAMPLE RAKE/SOIL SAMPLE

if •

DOCUMENTED 3+40 DOCUMENTED

SAMPLES SAMPLES

TRENCH TRENCH

f •

Photo Pan Photo Pan
m 3+50
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CREW EVA CHECKLIST VOICE DATA ---"

EVA 3

STA 8 CLOSEOUT

SEP Rcdr -OH- i __ 3+50 (I) CDR/LMP Mag/frame
_V-_cam;Mode sw _MI]_)]

L_o,55 v..... t_o_,.1_ CDR .__.___/._
_.57TRAV TO STA 9-]6min (267/2.5) ]

- struct

_ I LMP /
•Cra - reg, mtl strat
246 3.4 Dk Cra - source

L¢13_2.3 STA 9 (30 MIN) (1) CDR - TGE Read
I_ark_ _Im
H=045 [STOPI SEP Rcdr _OF_ _

Mode Sw_ (]_'/I_/T -
HGA; Dust gnome'n/sp_'r

/_oop (I) CDR/LMP- SEP RCDR- ON
Walk tO rim VANSERG

(1) CDR - LGA Azimuth 255°

- LRV Heading

- Torque Gyro

(I) CDR- LRV Underway MARK

4+00

4+I0

196



MISSION: APOLLO17 DATE: NOV. 1972

! _-_ EVA: 3

I EVA s TA
E FU TION

LMP ACTIVITIES CDR ACTIVITIES o
'TIME c L cI A M D

M I P R

-- 3+50
Read TGE

Report film Counter Report film Counter

Load up LRV - samples,
scoop, rake, gnomon

LCRUmode sw - l
TURNSEP RECORDERON
Verify gate latched Position TV aft, horiz.

Mount LRV Torque gyro as required

Position LGA 255°

Fasten seatbelt

Go to STATION 9 Go to STATION 9
Report LRV Underway

P

4+00

- 4+I 0
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CREWEVA CHECKLIST VOICE DATA _-'_

EVA 3

4+10 --
(I) CDR/LMP-- LRV Speed ___

- Amps

STA 8 CLOSEOUT
_C_ SEP Rcdr -ON- <
TTcaRI; _Cadesw _I/WB

L_=25_ v.....too_s_ (1) CDR - Station 9 Arrival
STAg-_i.(267_2._ (I) LMP - SEP Recorder - OFFstruct

•c..... _.o,__ _ (I) CDR - LRVData
246 3._ Dk Cra - so_ce

_E - ,_._. _i__'i HEADING Temp Bat 1
!,_-_:STA9(_o._,) BEARING Temp Bat 2

s_P._-D_- DISTANCE ITempLF mtrMode sw - 2 -

,_ oust 9_o_s,_ RANGE Temp RF mtr/scoop

,._k Amp-Hr Bat 1 iTempLR mtr
torimVANSERG I Amp-HR Bat 2 Temp RR mtr

(1) CDR _ Verify Dusting

(1) CDR/LMP- TGE GRAV _.

4+20 _

- (1) CDR/LMP - Pan locations

m

_, deposits, strat
•W_Ils - strat, subf|r, bench

•Floo_ - rex, blk types
,Hi_c - xenos, gls _"

il i _la

•R_ :_,1 - ejecta, stra¢

•Pan par tia! _tereo

Mtl
•T,_ench - ;trat, _ex
-Doc sp! - vaf|ety, strat

Pa*2

a'O0 mttl. N.N',AS_.tP'-IdKS
,I('('r4;14m

4+30
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MISSION: APOLLO17 DATE: NOV. 1972
_- EVA: 3

I EVA I _ TA_FU_ ;TIO

LMP ACTIVITIES IT,MEI CDR ACTIVITIES M.cP_ c

-- 4+10

STATION 9 STATION 9

Dismount LRV Power down LRV

Take photo PAN -- Report nay & system data
SEP Recorder - OFF Dismount LRV

LCRUmode sw - 2
Align HGA

Geological observations
Dust TV, TCU, LCRUGet gnomon & scoop

from aft pallet Press gra on TGE
Verify light lashing

s- Give MCCMARK

4+20

Observations Observations

Documented Samples Documented Samples

/f

- 4+30
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CREW EVA CHECKLIST VOICE DATA ......

SLA93o_,,j!__3sj_.3 EVA 3
OBSERVATIONS
"_ cover, dc_o_:its, strat
•Walls - strah, subflr, bench

•F|oor - origin, rex, b]k type._ m

•.i.........o,s _ 4+30
Cra

•_ s,l .... _otysh_. (I) CDR/LMP- EMUCheck CDR LMP
•Rad spl - ejecta, strat
•Par)- partial stereo 02
Mhl FLAGS
_ench - strat, tex
•Doc spl .... iety. strat PRESS

Pon COOL
5oo mm-N MASSIF -

STA 9 CLOSEOUT
_ READ - SEP Rcdr -ON-

e,am; _de SW_/WB)

LGA : 1955 (frames, tools)

4+43 TRAV ro STA 10-24min (19311.5)

_C]uster
•Mtl - variatn _
•Cra - reR, sources
•kin Oep - trends, character
24_I.9 LRV spl
261/_._Oegin blk field
_B_k_Z variety, rex, dynam

.*0727}II.6 STA ]0 (47 MIN)
P_=_k-n_a_b_& rim

H=045 _ SEP Rcdr -OFF-
Mode sw - 2 - (_T_
I!GA; Oust gnomon/scoop

To__AV (I) CDR/LMP- TGE RDG

4+40

(1) CDR/LMP - Mag/frame

CDR _____/___

(--_ LMP /

_'_ f • "-(_J (I) LMP - SEP Recorder - ON. c.j

+ +_$*'_-') sEP% (1) CDR_ LGAAzimuth 195o
+ _ _ --0 (l) CDR- LRV Underway MARK

+ ,NVEST,CAr_oF.LKF,E_oF
UNUSUAL LOCATION AND EXTENT

193/1.5 T_Y

-_- )/'_,9

'S.ES EA"

"\../' /'"---- "i/HENIy'\ (I) LMP- Samples Bag #

(I) CDR- NAV data HEADING -
BEARING

- DISTANCE
4+50 RANGE

2O0



MISSION: APOLLO17 DATE: NOV. 1972
EVA: 3

_'_ EVA I si TAS
, E FUN nON

LMP ACTIVITIES CDR ACTIVITIES o w__

T MEI c L cA M D
M. P R

_ 4+30

Radial Samples Radial Samples

Stereo Pan

s_ Read TGE
Report film counter Report film counter

Load up LRV - samples, LCRUmode sw - 1
_ scoop, rake gnomon Position TV aft, horiz.

Verify gate latched Mount LRV
SEP Recorder - ON Fasten seatbelt

Mount LRV Position LGA 195°

Fasten seatbelt
Power up LRV

Go to STATION I0 Go to STATION I0

- Report LRV underway

CRV SAMPLE......... LRV SAMPLE
_- Col'lect sample Stop LRV

- 4+50
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CREW EVA CHECKLIST VOICE DATA --_

EVA 3

4+50 -- (1) CDR - LRV Underway MARK

2" C
T'- ' v SEP

_AT_ INVESTIGATE OF BLK FIELD OF

UNUSUAL LO¢ATION AND EXTENT

1 B

9 U/"_,

/ ". _HAKESPE_

_COC,,SE)'_._ ._----_ (I) CDR - STATION I0 Arrival

"_.J _,,,,y) (I) CDR- LRV Data

HEADING Temp Bat l .....

BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RF mtr

IN Amp-Hr Bat I TempLR mtr ._. "
Temp

S_, 9 CLOSE{JUT

I_I _- setR_d_-O,- Amp-HR Bat 2 RR mtr|_"[ _--cam; Mode sw L-_/WB)

| 14+43 TRAV TO STA lO-24min (193/1.5) _ 5+00

l/ _ Cluster LMP- SEPRecorder- OFF-•c.....,........ _I CDR Verify Dusting
_,B,,._I - (I) CDR - TGE - GRAV
_6_T_ Begin blk field

|_/ _Z variety, tex= dynam _l
/ 5+87 _1,6 STA I0 (47 MIN)
/ Park_a_ & rim

_Ar_¢B SEB Rcd_ -OFF-

HGA' Bust gno_n/scoop

" TGE'-GRAV-

OBSt_ I- • __
_ety, rex"

•Mt_-d_..... tro_ (I) CDR/LMP Pan locations•Era - subflr, rim blks
'Mist - xer_s, gls

Blks
sp| - variety, cover

14tl
_'_rr-ench - strat, tex
•Doc spl - strat
•Obl core - mtl strat i

SHERLOCK _

- rim blks, frags

Pans

_- subflr

5+I0 -

2O2



MISSION: APOLLO17 DATE: NOV. 1972

./- EVA: 3

EVA I T_s:
FUN, _TION

LMP ACTIVITIES CDR ACTIVITIES -'c--e-
lTMEI .. o.

-- 4+50
Read nav data

Photo PAN Photo PAN

Continue to STATION I0 Continue to STATION I0

STATION I0 STATION I0

Dismount LRV Power down LRV

SEP Recorder - OFF Report nav& system data
.-- _ Take photo PAN

LCRUmode sw - 2
Geological operations Align HGA -

-- 5+00 Dust TV, TCU, LCRU

Press grav on TGE
Get gnomon & scoop Verify light flashing
from aft pallet Give MCCMARK

ff

_ 5+I 0
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MISSION: APOLLO17 DATE: NOV. 1972

_ EVA: 3

IEVAI FUN_ TION

LMP ACTIVITIES ITIMEI CDR ACTIVITIES -T--C-p."
5+I 0

i

Observations Observations

CORESAMPLE CORESAMPLES
Get out two core

tubes (SCB 7) & assemble

to ext. handle (rake) Assist LMP
report core tube no's

Drive core tubes Photo core sample

5+20

Disassemble, ram, and cap Assist LMP
core tubes

Stow SCB 7

Documented samples Documented samples

5+30

2O5



CREW EVA CHECKLIST VOICE DATA ......

EVA 3

5+30 --

STA )0
CLOSZOUT

i", TGE-_E_ SEP Rcdr -ON-

_EP2
TV cam; Mode sw I
LGA = 310

5+43 TRAV TO LM-22min (273/2.0)
rim SHERLOCK

subf]r, ccmpareb sum
•Mtl - compare, sum

'_ 2141,.I_""_"ER (I) CDR/LMP -.EMU Check CDR LMP_/_ SAN LUIS

_ EP2-p_tpo° 02
_Cra_req, sum

_,0__vA_c_o_0_ FLAGS
c_-_o-t_,o PRESS
Get CDR SCB 7

Discard .....d equip [HC_ _r COOL
_- SCB 7 to gate _ L

(I) CDR/LMP - TGE RDG

(I) CDR/LMP - Mag/Frame

CDR / _.

LMP /

5+40 (1) LMP - EP#2 - "SAFE"
---i,- N

SEP

oO

B_E_ (I) CDR- LGA Azimuth 270°

--
274/_.2J_."}T._A_,NE_ (I) CDR- LRV Underway MARK

.f
263/0.8

* (l) CDR/LMP - LRV SpeedAmps

m

5+50
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MISSION: APOLLO17 DATE: NOV. 1972

_- EVA: 3

EVA _. Fu_T,a
LMP ACTIVITIES 'TIME' CDR ACTIVITIES -c-

-- 5+30

Read TGE - close lid

Report film counter Report film counter

................. 5+40

Load up LRV - samples, LCRU mode sw - l
scoop, rake, gnomon Position TV aft, horiz.

Verify gate latched Mount LRV

Get EP#2 - verify "safe" Fasten seatbelt

Mount LRV-EP#2 on lap Position LGA 270°

Fasten seatbelt
Power up LRV

Return to LM Return to LM
_B

Report LRV underway

5+50

207



CREW EVA CUFF CHECKLIST VOICE DATA

$TA 10 CLOSEOUT

_EpT_]Z_-2 SEP Rcdr -ON- EVA 3
TVcam;.odes.- I- (Pm/wB) 5+50 --
LGA " 3_I0 (frame, OooIs}

i+43TRAV TO tM-22min (273/2.0}

rim SJ$[RLOCK
subflr, compare, sum

oHtl - compare, sum
_1.1_ t_RINER
274/274O.l _N LUIS

a ____/O_[P 2 - part pan
•_ra - reg, sum

(1) LMP - EP#2 - "SAFE"
HEADING F_

(I) CDR- NAV Data BEARING

--_+os__ _ DISTANCE
p._LRv15',,.ES^ i "'RANGE
_ +Volts 6+00

[_ soB, (I) CDR- LRV Underway MARK__
Cam to CDR footpan

"_ (I) LMP - Rpt 70mmmag/frame
SCB 8 (LMP) & 7 to +Z pad
Doff PLSS harness /
TG£ to surface

TGE - (T_IAV [ETB

SEP Rcvr: _ j

• Pwr sw - OFF -
@t• Read te_ip

• R_ve DSEA to CDR seat ,_I

STA 10 CLOSEOUT

_E_--_.etEP2 S_Red_-O,- (I) CDR --Arrival at LM
TV cam; Vmde sw - I - PMI/WB

LC_A: 310 (frame, tools

>+43 TRAV TO LH-Z2min (273/2.0}_--ZT_o_o_,_o_ (I) CDR - LRV Displays :Volts (I) (2)
subflr, compare, sum

•.t,2_l.l "....... HEADING Temp Bat 1
_ _IARINER
. __SANLU'S BEARING Temp Bat 2_O.l [P 2 - part pan

•C ..... q''_ -- DISTANCE Temp LF mtr
_,0__vA_CLO_O,T _ RANGE Temp RF mtr

_,_cTto Lt.IP footpan "

Get CDR SCB 7 _<_, O_,card.....do,u_p[._ Amp-Hr Bat 1 Temp LRmtr
scB7_ g_te Amp-HR Bat 2 Temp RR mtr

(I) CDR- TGE GRAV

6+I0 --
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S- MISSION: APOLLO 17 DATE: NOV. 1972
EVA: 3

EVA I _ TA_LMP ACTIVITIES CDR ACTIVITIES _. Fo._,o.
T MEI o--cI M D

v p R

- 5+50

PHOTO APPROACH PHOTO APPROACH

z CHECK EP DISPLAY 'SAFE' STOP LRV
PULL 3 PINS (DISCARD PINS) POWER DOWN LRV

REPORT NAV DATA
EXTEND EP ANTENNA

PLACE EP ON SURFACE OUTSIDE 6+00
POWER UP LRV

.................... , .................

__ ARRIVAL AT LM ARRIVAL AT LM

DISMOUNTLRV PARK LRV 15 NWOF MESA
H : 240°

J

GET SCB 7 FROMCDRPLSS POWERDOWNLRV

--PUT LMP CAM& MAPS ON CDRSEAT
PLACESCB 3 & 7 ON +Z PAD REPORTLRV SYST DISPLAYS

INCLUDING VOLTS
m

DISMOUNTLRV
PUT CAMERAIN CDR FOOTPAN

i ECRUMODE= 3 (TV RMT)
ALIGN HGA
TAKE 5 CB OFF LMP

i HOLDSTILL & PLACEON +Z PAD
f

J __DOFFPLSS HARNESS(QD) 6+10 DOFF PLSS HARNESS(QD)
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CREW EVA CUFF CHECKLIST VOICE DATA

' 'S+05_ "-_"
Parr LRV 15' MW MESA

H_5 + Volts

[GET SCB 7

Cam to CDR footPan
Mc<lesw - 3 - (TV RMT)
M_ EVA 3
scoa(L,P)x7to+zpad 6+l0 --

Doff PLSS harnesL

TG£ to surface

TGE - GR_V [ETB

SEpR._rs,_0E,. (1) CDR/LMP - Disposition of LRV Samples & FSR's
• Read tamp
• Remove RSEA to CDR seat

• Sun side first

oH_te halves & bag
• St_w In ETB

,.,,sLRvWP rN.FLUX (1) CDR - SEP Temp

, ;;_: _E:,ET then OFF RCVROFF
Drive to Vii'_.i:e

,,o Dist°O.,
OarLT= tTO @BT-_ ZeZ (I) LMP - ETB PACK

• MAPS

!_! • LMP CAMMAG
_, LR,_: • 4 MAGS /

.Roo,o-o,o°

•LRV bahts (if dirty) /*LCRU
Te{i}e_ brush _-

'.i'_F._ tinkt - 100% Open

Lo,o_LDRRC/Opa.e_*ith (I) CDR-- Cosmic Ray col I ected_65% blanket

Pos UIP ...... to .... t MARK _._j{_haAe_(CDR underseat)

6+20 MARK (Sun)

(1) CDR - LRV Underway

H = I02°

,_l_still [RE_VEsod8 Iol D : O. 1 km
Doff PLSS harness I_

Und.....tspls toDig=g I-_ Park H = 270°

Big Bag & SCB 3 to +Z pad _.

Contain Sample under D/S

•Dblb.g Bearing = 282°
•Stew in Big Bag

To CDR Seat;

•LMP cam
*Haps

ETB to CDR footpan _'_P
Stow EVB: _ EA '

• SEP DSEA J I

! •All mars except CORcam

•Maps
LHP Camundei" LMP seat

_ ETB to LEChook I_ I

ETB Check

_1 ._ps'°SE'_ - (1) CDR- LRV CB'S OPEN
•Co_icRo_E_p EXC. BUS A, C & AUX
•Get Cosmic Bay Exp*•s,,,,_i,_eV_,'_ AUX CB BYPASS - ON
•HaLe halves & baD

il .sto.i,E,, LCRUMode sw - 3
N. FLUX RECOVER [LRV RIP

LCRU Power sw EXT _-"•Retrieve probe
• Do-r_te sections

•Lo_er section - OFF -, cap
=Upper section - OFF -

_1 •R. FI.x to la,,nch bag 6+30;I (ME atLM
--I • Place on +Z strut
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" MISSION: APOLLO17 DATE: NOV. 1972
EVA: 3

II :,A KEVA CDR ACTIVITIES _ FU.C,_
LMP ACTIVITIES ITIMEI i =.o

--TRANSFERUNDERSEAT SAMPLER 6+I0
TO BIG ROCKBAG PLACETGE ON SURFACE

TGE - PRESS 'GRAV'

HANG BIG BAG TO LADDERHOOK RETRIEVECOSMICRAY

COLLECTHALFON STRUT
TAKE ETB TO CDR FOOTPAN & THENHALF ON HINGE -

PACK ETB: REASSEMBLE
6 MAPS

•MAC FROMLMP CAMERA BAG COSMICRAY & PLACEIN ETB
•MAC FROM500 CAME_

•4 NAGS FROMUNDERSEAT OPEN GEOPALLET
,SEP DSEA

(LEAVELMP CAM UNDERCDR SEAT) READSEP TEMP - RCVRSW - 'OFF
PULL LANYARD& OPENSEP CASE

RELEASECATCH,DISCONNECTLEAD
REMOVEDSEA

HAND DSEATO.LMP OR PLACEON
SEAT
CLOSE GEOPALLET

TAKEETB TO LM, HOOKTO LEC
LRV FINALDISPOSITION

WALK OUT TO ALSEP
PUTONCDRCAMERA

6+2 MOUNTLRV - RESETNAV

FASTENSEATBELT
m

DRIVETO V.I.P. SPOT
H : 102°
DISTANCE= 0.I KM
PARKHEADING= 270° ONCHECKL_ SHIELDFLAT BEARING282°GOTO NFESITE

ENGAGEJACKONNFEROD
POWERDOWNLRV

-JACK NFEOUTOF GROUND DISMOUNTLRV
LRV CB's - OPENBUSB & D

SWAUXCBBYPASS- 'ON'
LCRUPOWERSW- 'EXT'

ALIGNHGA

f DEMATE2 SECTIONS 6+30
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 3
6+30

LRV cbs:

_i_ .Bus 8. O- Open
,Aux CB bypass - ON

_ LCR,_•_....EXT (1) LMP - NFE lower & upper
oust: Sections - OFF•TV lens, TV, IrCU

•LRV Part covers & open
-LRV barbs (if dirty)

•Lc.u i C1)CDR - Batt covers open

Father br_sh
LCRO bink_ - ]00% Open

Co_e_oO_Xbl.nketLCRUO/0pa._,.it, LCRU 100% open

Poe U'IPcam verb on seat Panel covered
(COR underseat)

Brush tethered

_--_,_0o,KEp3 (l) CDR- Verify Dusting
, SEP Xmtr - OFF -

Deploy EP 3, end of
• _ SEP Ant
•Locater to LM
Ret to LM
C_m to ETB

I TGE- READ- (1) CDR --EP 3 --"SAFE"
_I --

_I DustEMU's-s_o._s_ots(CUR/L.p) CDR LMP
• _r_sh_ Ia_der_ok (I) CDR/LMP - EMU Check 02
l FLAGS
i _ PRESS

=i COOL

(I) CDR- SEP XMTR- OFF

6+40

ETO Check

(l) "SAFE"_ -usE_ CDR - EP 3 -
j ,Maps

*Cosmic Ray Exp

.0eECos_ioRo_E.p* " Pins pul 1ed
,Sun side first

,Mate halves & bag

,_ ,Stew in ETB

R. FLUX RECOVER [LRV RIP

.Retrieve probe
*De-mate sect_ons

,Lower section - OEF -, cap
*Upper sectiolL- OFF -

*N. Flux to la_lnch bag
(MESALH) at L_I

_. *Place on +Z strut

i
_S ants (CDR/LMP)

01i,OLadder (I) CDR- Mag in ETB
_7 & f_,Flux fromCOR

INGRESS w/SCBstowbags7& N Pl.... q (I) CDR - TGE Read
16mm cam - OFF -
TRACK LIFE TEST

_c_- close TGE - OFF
EXTERIOR LTG sw - TRACK -

OBSERVL
EXTERIOR LTG sw OFF -
cb (16) LTG TRACK - Open -

6+50 -
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_- MISSION: APOLLO17 DATE: NOV. 1972
EVA: 3

IEVAI iLI C FUN{ TION

LMP ACTIVITIES CDR ACTIVITIES i? -:'-_-
ITIMEI ,- o

--GET CAP FROMRACK& TURN 6+30 DUSTTV, TV LENS, TCU
LOWERSECTION OFF

SCREWCAP ON LONERSECTION DUST LRV BATT COVERS
OPENCOVERS

TURNUPPERSECTION OFF
DUST LRV BATTERIES

BAG SECTIONSIN THERMALBAG DUST LCRU - 100% OPEN
TETHERDUST BRUSH

RIP OFF 65% BLANKET
RETURNTO LM WITH NFE COVERLCRUPANEL

PROPLMP CAMWITH
LENSSTRAIGHT UP

GET EP 3 FROMGEOPALLET-
VERIFY "SAFE"

PUT NFE ON MESATABLE WALKTO SEP TRANSMITTER
UNSTOWBAG, L SIDE MESA

TRANSFERNFE TO BAG,
f LEAN BAG AGAINST +Z STRUT

SWTRANSMITTERPOWER- OFF
WALK TO W REEL SEP ANT ARRAY

6+40

POLICE AREA - KICK DEPLOYEP 3
LOOSEGEARUNDERLM VERIFY EP "SAFE"

PULL 3 PINS (DISCARD)
EXTENDEP ANTENNA
PLACEEP ON SURFACE
PHOTO7' DNSUNTO LM

fl I/250

RETURNTO LM

TAKE MAGOFF CAM

INSTALL DARKSLIDE (MESATABLE)
PLACE IN ETB

, DOFF CAMERA
' CLEANEMU'S READTGE

CLEANEMU'S

ASSIST CDR DUST LMP'S EMU
I

DUST CDR'S EMU ASSIST LMPf -
i

STOWPLSS ANTENNAS 6+50 STOWPLSS ANTENNAS
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CREW EVA CUFF CHECKLIST VOICE DATA

EVA 3
6+50 -- (I) CDR/LMP- PLSS antennas

RX,_LTR_SFERCHECK: _ Stowed
_CB 3,7 ,B
•Big Bag

*N, Flux
I _ -SEP OSEA"_gs

•co_m_oRaw TRANSFERLIST:
, ETB

,,_nd_,._7_R...xtoL.p _ SCB 7
Check Track Light

SCB 8

SCB 3

SRB

Carry SCB 3, _ & Big BaR to ETB
p_rch - hand in

Pull ETB up -hand in NeutronFlux
INGRESS

6 æHatch

6+_ Repress

i (I) LMP - Hatch Closed

(I) CDR- Cabin Repress .....

7+00

Dust EMU's

_P_S ants (CDRILMP)

Climb Ladder
_7 & N.Flux fromCDR

Ii(GRESSw/SCB 7 & N Flux bag
stow bags

16ramcam - OFF -
TRACK LITE TESg
_RJ_CK - Close -
EXTERIOR LTG sw - TRACK -

OBSERVL
EXTERI_ LTG sw - OFF -
cb (16) LTG TRACK - Open -

Receive from CDR
°SCB 8
•SCB 3

°Dig Bag
oETD

Interlm stow bags
Assist COR

6+57 Close hatch

+_ Repress

f
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MISSION: APOLLO 17 DATE: NOV. 1972
EVA: 3

I EVA , TA_c FUB TION

LMP ACTIVITIES CDR ACTIVITIES _--c--_-
ITIME , M o
I v p R

-- INGRESS 6+50 READTGE TO MCC
CLIMB LADDER SHUT OFF TGE

RECEIVENFE & SCB 7 FROMCDR HANDNEUTRONFLUX &
SCB 7 TO LMP

INGRESS WITH NFE & SCB 7

DO TRACKING LIGHT TEST: CHECK TRACKING LIGHT ON
CB (16) LTG TRACK - CLOSE - REPORT TO MCC
EXTERIOR LTG SW - TRACK -
EXTERIOR LTG SW - OFF -

CB (16) LTG TRACK - OPEN - CLIMB LADDER WITH SCB 3, 8,
AND BIG BAG

RECEIVE & STOW SCB 3, 8, & BIG
BAG OUT OF WAY PASS BAGS TO LMP

PULL UP ETB

RECEIVE & STOW ETB PASS ETB TO LMP

ASSIST CDR DROP LEC & INGRESS

CLOSE HATCH CLOSE HATCH
REPRESS OPERATIONS REPRESS OPERATIONS

/f

7+00

I
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3.4 SAMPLINGANDSPECIAL PROCEDURES

At each of the station stops on the traverses planned for Apollo 17,
the crew performs certain tasks over and over again. These are sample
gathering procedures that have been standardized in crew training, both
in field trips and suited procedures practice at KSCand MSC. The
nominal procedures are given in the familiar time line format, but the
reader should understand that the crew can and will modify these tech-
niques to fit the circumstances and time constraints, in accord with
the principal criteria to

(a) Collect samples representative of the different materials and geo-
logical formations present at the site.

(b) Provide sufficient photographic documentation, description, and
location data to permit after flight analysis to reconstruct the
geological setting of the sample -- a sample without a context
has lost much of its value.

(c) Protect these samples for return to earth.

The timelines following are based on Apollo 16 actual times. These tasks
are summarized in Table 3.4-I.

f The main EVA time lines of sections 3.1, 3.2, and 3.3 simply list these
repetitive sampling tasks. The actual procedures for them are to be found
in this section.

h
I

_f
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TABLE3.4-I

SAMPLINGANDSPECIAL PROCEDURES
TASKTIMES

TASK APOLLO16 ACTUAL

I. GEOLOGICALDESCRIPTION 5 MINUTES

(BEFORETASKSBEGUN) I

2. EXPLORATORYTRENCH(DIG ONLY) 3

3. RAKESAMPLE( WITH SOIL) 8

4, DOCUMENTEDSAMPLE 3

5. SINGLE CORESAMPLE 5

6. DOUBLECORESAMPLE II

7. CSVC(WITH SINGLE CORE) 9
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_- MISSION: APOLLO17 DATE: SEPT 1972
OBSERVATIONS

EVA I TAFUI IIO_

LMP ACTIVITIES CDR ACTIVITIES -c -_Ir MEI . oP R

-- 0 DESCRIBESTATION AREA

• GEOLOGICALSETTING
& FEATURES

• SIGNIFICANT FORMATIONS

• OBJECTSOF INTEREST

TAKE PHOTOS(STEREO
PRS XSUNPREFERRED)
TO DOCUMENTAREA

TAKE FLIGHT-LINE*
& VERTICAL PARTIAL
PANORAMASAS

,f REQUIRED

m

f

-- I0
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MISSION: APOLLO 17 DATE: SEPT 1972
2. EXPLORATORYTRENCH

IEVAI FUN( ][ION

LMP ACTIVITIES . , CDR ACTIVITIES _'-c-"c",TIME, , ,_ o
I I v p R

--TAKE LOCATORPHOTO 0 SELECTAREA TO BE
LRV IN BKGND SAMPLED- PLACEGNOMON
XSUNf8, 1/250, 15 FT

USE SCOOP,DIG TRENCH
3-8 IN. DEEP20° OFF
SUNLINE

TAKE.AFTERPHOTODNSUN TAKE AFTERPHOTOS
fll, 1/250, II FT STEREOPR X-SUN

f8, 1/250, 7 FT

IF SAMPLESTAKEN: IF SAMPLESTAKEN:
USING SCOOPCOLLECT GET SAMPLEBAGS,
SOIL SAMPLESFROM REPORTNO'S, HOLD
INSIDE TRENCH& SURFACE BAGSFOROTHERTO

FILL

f--k

*SAMPLE DOCUMENTATION
ADAPTATIONOF STAN-
DARDDOC. SAMPLE
PROCEDURE- i.e. NO
LOCATOR,"BEFORE" SHOTS
LIMITED TO 1 OR 2.

- I0
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MISSION:APOLLO 17 DATE:SEPT 1972
3. RAKE SAMPLE

I A I ITA,I FU_ ;llO@_

EV CDR ACTIVITIES _-TLMP ACTIVITIES

' 'ITIMEI i_ _
R

0 SELECT AREA FOR OPTIMUM ROCK
DISTRIBUTION & PLACE GNOMON

REMOVE RAKE/XT HANDLE FROM LRV
DESCRIBE AREAC RELATE TO

HAND RAKE TO CDR SURROUNDING TERRAIN

TAKE BEFORE PHOTO DNSUN TAKE XSUN STEREO PR
fll, 1/250, llft fS, 1/250, 7ft

MAKE READY SAMPLE BAG, REPORT USE RAKE_,COLLECT l KG OF ROCKS
NUMBER 3/8" TO l I/2 " DIA

HOLD BAG FOR CDR TO FILL (_ l SAMPLE BAG FULL)

CLOSE & SEAL SAMPLE BAG

STOW IN SCB (CDR PLSS) GET SAMPLE BAG READY, REPORTf
COLLECT l KG FINES (l BAG FULL) NUMBER
PRISTINE AREA HOLD FOR LMP TO FILL

5

TAKE LOCATOR SHOT, LRV OR LAND- CLOSE SAMPLE BAG, SEAL & STOW i
MARK IN BKGROUND IN SCB (LMP PLSS)

f8, 1/250, 15 ft (focus 74) TAKE AFTERSHOT, X-SUN

STOW RAKE BACK ON LRV f8, 1/250, 7 ft i

f
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MISSION: APOLLO17 DATE: SEPT 1972
EVA: 4. SINGLE SAMPLEDOCUMENTATION

IEVA I TAs,
FUN( I(_I

LMP ACTIVITIES CDR ACTIVITIES __-
IT'MEI , °"°:'.

-- Describe sample 0 Describe sample & place N1
gnomon down-sun with _, ,m
pointer leg at sample & _I _
color chart at 45 ° to sun ml rF}(_I (_

L_ C1)

Take down-sun photo at Take stereo pair X-sun -_,r-r_I m

fll, 1/250, II ft at f8, 1/250, 7 ft _i_

Prepare sample bag (id reqd) Collect sample z, __ ZZ

& report bag number _ _

Seal sample bag and Take X-sun after photo
place in collection f8, 1/250, 7 ft
bag

*Take locator photo using LRV Describe area of sample
in background X-sun at
f8, 1/250, 15 ft

NOTE: Locator photo may be Pick up gnomon
taken before sampling

Proceed to next sample 5 Proceed to next sample

*This locator photo procedure
assumes that a panorama is
taken at each sampling site,
showing the position of the
LRV.

This photo may consist
of LMP's turning in
place after his down-sun
"before" photo to take the
locator of the LRV



MISSION: APOLLO17 DATE: SEPT 1972
EVA: 5. CORETUBE SAMPLE

R FUN ;

EVA CDR ACTIVITIES u -c-LMP ACTIVITIES
I TME _

-- RemoVeCDR,sCOresampletubebagfrOm 0 Place gnomon nearby _m_'_IiAssemble core tube/ext Remove hammer from LMP _

handle - report number PLSS tool carrier _ _I0

Hold core tube upright on Take stereo pair X-sun _m_ _
surface and press into f8, 1/250, 7 ft _
surface by hand _ _

Drive tube into surface Photo tube & LRV _
(comment on difficulty) fS, 1/250, 15 ft

(locator)

Remove core from surface

Assist CDR Obtain coretube cap from LMP
PLSS & cap tube

Remove core tube from ext hndl

Get extension handle from Pull follower pin
Get core tube tool & seat core

_- CDR& install scoop follower against core

Stow core in collection bag
stow core tube tool & hammer i

Proceed to next sample Pick up gnomon I

t Proceed to next sample I
I
I
I

NOTE: Double core tube procedures are

similar to the above except that the cap I
of the lower tube must be removed to mate I

the lower tube to the upper tube. The caps I

Iare replaced when the tubes are disassembled
I

and the follower on each tube is seated with I
tool. The double core is rammed as a unit

before the tubes are disassembled. A double

core requires an additional six minutes.

I
I
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MISSION: APOLLO 17 DATE: SEPT 1972
6. PHOTO POLARIMETRIC SURVEY

LMP ACTIVITIES CDR ACTIVITIES _!_-2N_-C-
ITIMEi r M (3

v I P R

--Install polar filter on camera 0
(Verify on camera)

Assume a position X-sun from
distant feature to be photo-
graphed

Reset camera f5.6, 1/125, 74 ft

Take 3 4-photo partial pans:
f5.6, 1/125, 74 ft, Filter L*
f5.6, 1/125, 74 ft, Filter C
f5.6, 1/125, 74 ft, Filter R

Move down-sun from
first position

Take 3 4-photo partial pans:
f5.6, 1/125, 74 ft, Filter R*
f5.6, 1/125, 74 ft, Filter C
f5.6, 1/125, 74 ft, Filter L

lO

f-_

20
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I 3.5 PHOTOGRAPHY_
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3.5 PHOTOGRAPHYDATA

Figure 3.5-I summarizes the various kinds of photographic
routines the crew goes through in the course of their lunar
surface operations.

The photographic techniques utilized for documented samples
and for documenting core tube samples are very similar to
those used in Apollo 16. That is, for a documented sample,
the CDRtakes a cross-sun stereo pair from 7 feet before
sampling while the LMPtakes a down-sun photo from II feet.
The CDRthen takes an after photo cross-sun from 7 feet and
the LMPtakes a cross-sun location photo from 15 feet with
the LRV in the background. This procedure assumes that a
photo panorama is taken at each science site, showing the
position of the LRV. To document a core tube sample, a
cross-sun stereo pair from 7 feet and a location photograph
from 15 feet will be taken after the core tube is embedded
in the surface.

The diagram depicting ALSEP layout documentation shows the
path the LMPfollows to carry out this task.

f
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DO C U/"I l_i_i "I"A"I"I O/_/ PR,O C£ D Ida. E" PANORAMAS
_ STANDARD FIV_ is

• so,ks (70 MM CAMERA)

"_ i-'i_'_li&:i- . li,IX/,llil.

• L" _ _" . Ttl..r.w eCHANGES IN DIRECTION _-45" ePTS OF INTEREST
,_.o_..'ro "_ lu . eRIMS OF LARGE CRATERS

, -"";._,,;,',_':,:_'_'- 3

', "! . L-.. .,.". "L "- . 2-_
"-.-."_: :._'/".." ..,:.

i _ ALS!!PPHOTOS I ":' \I

llo_ £WITS •,,_ I.I ,, ,,, ,. ,..... ;
• ¢ _-,_ _'_, _,_ I _ ....'_.-'

•_A."o , , _ % .
,, ,._0.,.,^ 9 I_c)3 *

r,o Start ,7 I

.°o_ _-._ _,<.w0,0,v - --f'-'--.'-'-_-___ ,,<cii,_,' c_,_,'%<,,To'...,..

-'_ _ %11 l/<.o0 _"_
' 3 Partial pans at

'_ site (l & 2) _-_CORE TUS_ _ l Filter settingfor each pan
DOCI.'II"I[I'ITATI°N\' (f5.6, 1/125, 74ft)

FAR POLARIMETRICPHOTOS

Figure 3.5-I Lunar Surface Photo Data
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3.6 LUNARSURFACEEXPERIMENTS- DEPLOYMENT& EQUIPMENTDATA

Figure 3.6-I illustrates the LM Descent Stage stowage loca-
tions for the lunar surface scientific equipment. Detailed
data on ALSEP experiments is contained in Section 3.6.1.
The astrophysical experiments (Cosmic Ray and neutron flux)
and the geophysical experiments (Traverse Gravimeter and
Surface Electrical Properties) are contained in section 3.6.2.

Other lunar surface equipment is discussed and described in
Section 3.6.3.

/f
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,,LM DESCENT STAGE

/
+Y _lI "\ ./QUAD III PAYLOAD PALLET

IV //" I \v __ x._,'_,_-'QUAD III LRV AFT PALLET
QUAD

MESA PALLET"_//</ / _x.,)

FORWARD HATCH
LOCATION

FORWARD -I- . J AFT

+ Z J I -Z
I

Q UAD I I

LRV_W '_' ,, COMPARTMENT
N

\N/

-Y  O" RTG FUELCASK

QUAD I QUAD II SEQ BAY QUAD III PAYLOAD PALLET
• LUNAR ROVING VEHICLE • APOLLO 17 ALSEP • SURFACEELECTRICAL PROPERTIES

• SUBPACKAGE NO. I EXPERIMENT
• SUBPACKAGE NO. 2 • LUNAR SEISMIC PROFILING CHARGES

QUAD IV MESA PALLET QUAD Ill LRV AFT PALLET
• LUNAR SURFACE DRILL ASSEMBLY • LARGE SAMPLING SCOOP
• LUNAR NEUTRON PROBE • GNOMON/COLOR PATCH
• LUNAR SURFACEELECTRIC HASSELBLAD CAMERA • HAMMER
• CAMERA ACCESSORIES • 32-INCH TONGSi2)
.o GROUND-COMMANDED TV CAMERA, CONTROL • TOOL EXTENSION HANDLE (21

UNIT, AND ACCESSORIES • LUNAR GRAVITY TRAVERSEEXPERIMENT
• SAMPLE RETURN CONTAINERS (2) • L]_V-SAM-PJ.J_R

• LUNAR SURFACERAKE • SAMPLE COLLECTION BAGS (2)
• SAMPLECONTAINMENTBAGS (6) • EXTRA SAMPLE COLLECTION BAGS (4)

• SampleReturn Bag

f_

Figure 3.6-I LM DESCENTSTAGE STOWAGEOF SCIENTIFIC GEAR
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3.6.1 ALSEP Deployment And Equipment Data

The ALSEP deployment site is selected in a location not less
than I00 meters due West of the LM such that the LM ascent
engine blast will not create a dust cloud or otherwise dis-
turb the deployed experiments. The ALSEPsite should be
fairly level and relatively free of boulders and craters
which may interface with nominal deployment procedures or
thermal characteristics. The experiments and central station
should not be deployed in a shadow, near a large boulder nor
in a crater. Pertinent ALSEP experiment deployment data is
summarized in Figure 3.6-2.

The deployment layout is shown in Figure 3.6-3.

/

J
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FIGURE3.6-2- ALSEP DEPLOYMENTDATA _ ..... _=__.
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/

LSPE EP ])]_TONATION PLAN

_ _ _ _ o NO_IINAL DEPLOYMENT DETONATION TIME*

m_ _m, _ a_B_ TIME - HR: MIN

04 _ _ m H DEPLOYMENT- LIFTOFF -
_ _ MAX. MIN. iPLAN EVA EVA TIME HOURS : MIN. HOURS : MIN.

6 2 i L.3 0.9 1.3 i 4:20 90:45 23:42

5 2 3 2.4 2.0 2.3 i 5:31 91:45 25:53

7 2 1/2 D.9 0.7 .8 i ! 5:50 92:45 27:12

4 2 1/8 D.2 TBD .2 2 :57 90:45 42:49

1 i 6 -_.7 2.1 2.4 2 5:17 91:45 48:09

8 i 1/4 .38 .20 .25 2 ' 6:12 93:45 51:04

i 1/4 .38 .20 i .25i 3 5:59 92:45 73:21

3 i 1/8 9.2 BD ! .2 3 6:40 93:45 75:02
(after LRV

park a V.I.P.)

i

Note: The times given above are based on the following
planned Mission Event GET times:

Landing 113:02
Start EVA i 116:40

Start EVA 2 139:10

Start EVA 3 162:40
LM Liftoff 188:03

TEl 236:40

.Based on nominal timer; specification allows + 27 minutes tolerance.
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'P_88E1 ....,PROBE 2 l )

LSPANT._ 18' 1_ 18'

-... ,
- -i_- 25' _I/ _ _ TRASH

25, _.-_-._.._,_'1 FOV
30,]'..x_. I.._..LEAM_1-"b.'_A_/_

v 1.50' LSPGIMVI,,-J ,I" .'L-.150']Ylo_r b IVlH t e,- . I _I

oeo-_--'' JJ, i""-'_."oEo-1

_ '
GEO-3t_ I

t 13__ 300'

I
260' s

I
5.2° I O' 10'

I SUNLINE ! "---"

•--- 'I_ IW - T -- GEO-4 I
I

Figure3.6-3 APOLLO 17 ALSEP DEPLOYMENT
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3.6.2 Astrophysicaland GeophysicalEquipmentData

Figure 3.6-4 depicts the experiments in this category and
includes a brief description of the experiment, as well as
general constraints.

232



_.scM

II

_E_TRO_eLUX£XPERIME_T(NFe)

COSMICRAYEXPERImeNT Thisexperimentmeasure__tes _f n_n _C_OVA_e
cap_;u_ea_f_notionof depthOFtrock in _OpTECT]VE]he CosmicR_y£xperime_ti_ _ small s_rface, a?someasurese_lergy_p_ctra,

Ce_foe_o_ fn _heasceetstage at
_u_oh. Theunit consists of t_ p_rts Theest_e_ut move _ cont_] o_ each ee-
whichf_t bogethe_.Oeepa_tgoesi_ tlon to u_coverthe capturesuef ce He
shadeof LM andsanlplesdeepspace' _ies _het_ halve L°ge_he, ane i errs
the other is in full sun, 8_dg_%her_ _F downhole ]el _, core _rilling.
eata onth_ solar _n_, andother sola_ M_nim_e_s_re ti_ e__4/]ours. M_nimum _ 35METERs
particles, separat_ohfrom RTG]s 25meters.The_FE

r_JstbeLhe_lly p_teCtedto keep ¢_per.
a:_;_pbel_ 7(_*C. _Tes_e<JdepL_i$ _ meteps,

FIGURE 3,6-4 ASTROPHYSICAL & GEOPHYSICAL EXPERIMENTS
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3.6.3 Other Lunar Surface Equipment

The illustration in Figure 3.6-5 summarizes the lunar surface
geology equipment and supporting gear. Those items marked (*)
are normally stowed on the LMP'S tool harness although they can
also be stowed in the areas shown. Figure 3.6-6 has some larger
sketches of geological equipment. These units are the same as
those used on Apollo 16,

Figure 3.6-7 and -8 depict the Deep Core taken with the Apollo
Lunar Surface Drill. Figure 3.6-9 and -I0 illustrate the con-
tents of each Sample Return Container.

Finally, Figure 3.6-11 shows what the well-dressed Lunar Surface
Astronaut will wear onApollo 17.

F

/
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_E_Sy 32-INCH)IANTENNAASSY DOWNSTRAP []

N -iTO_ I DRIVE I
DRILLASSY, BAGS, EXTR._ EX I TUBE I
APOLLOL.S. SAHPLE ., "=COLLECTIONq_ I T_L !E I ASSY I

-
CTI/-COLOR P'ROBE _ LAI
TELEVISIONCAHEM "_ L,__ AD, _ _

.... ABI t_

TCU- TELEVISION _,m STRINGVISE

CO.TROLU,IT ! \\_

c._ _ SAMPLEBAGS

LUNARCOMMUNICATION IAIBI IRELAYUNIT "

_ LU_

_DUST

COOE___ss_R_ AREA_RI_I_ _ /_//
A VehtcIe AJ_aSAft of Seats _ _ _ _

TRANSPORTMODULE "_Y

B - Arus Undm"Left Seat ] ASSY.ADAPTER
_ .,,.,_.l__ _

o . ..i.--R,,_,s,. [] '° I ¢Z ,. ¢emw|e _ Left S|de MAGAZINE, LRV/PAYLOAD / TR.ANSP)R _'_,,._.I 'PALLET,
70N4L.S. " MODULEASSY_ f LRV ART CHASSIS

F • Fonird VMtcle _ _tSSELBI,AD(3) COMPOSI_ VIEW LSPE

FIGURE3,6_5 LUNARFIELDGEOLOGYEQUIPMENTSTOWAGEON LRV
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CORE STEM

/ _ •

FIGURE3.6-7 LUNARSURFACEDRILL CORESTEMS& CAPS
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APOLLO
LUNAR SURFACE

DRILL J
oa
CO

CORE STEM
STEM BAG

WRENCH

CORE STEM
... EXTRACTER

,f-r,

• '.,'?._'" _._'i':' _ " '
TREADLE

BORE/CORE
STEM RACK

FIGURE3.6-8 LUNAR SURFACE BORING & CORING HARDWARE



LRV SAMPLECUPS (48) IOE-33E

40Y-63Y
CORE TUBE " | • SAMPLE
CAP DISPENSERS (2) | _ COLLECTION

• , _ -_' ...I,,,,_:,__ t
20-BAG ,, " ,_ _ iI,,,,,,_ "I _ _:,_'-_._| |

, _. --" _I._.-;i:;;:__"'--.T'_I,f

(474-493) _.Z | _ I'_ .... _ _ _''_J"{:"_" ',l_

I I I I

CORETUBES __""_J

SAMPLE RETURN
UPPER: 31 CONTAINER#1
LOWERS:44,46

FIGURE3.6-9 GEOLOGY SAMPLING ITEMS STOWED IN SRC # ]
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(494-513) SPECIAL

(534-546) ENVIRONMENTAL _ . _,Z
(548-554) SAMPLE __
(312,313,472,555-57l) CONTAINER _ki._ SAMPLE

,y/ COLLECTION
CORE TUBE l SCB #5CAP DISPENSERS (3) . -- -

20-BAG _ _ _i

I_ oOeOOoooooOO o _ _ _ _ _ i £,,',,i'NI _A...........--'"'""_--- __
Iim i,m _ al_ | . pe_Bo._- e'_- II

UPPERS: 33,35,37_
LOWERS: 48,50,52

SAMPLE RETURN
CONTAINER#2

FIGURE3.6-10GEOLOGY SAMPLING ITEMS STOWED IN SRC _ 2



COMMANDER

LM PILOT CORE TUBE
RAMMER

T ---_<-"--.-_,,'i _ !_::"_,>!
i Y .t,'" _ ." CORET_E_
I ...._,._-i_,11 CORE TUBE

! .---'-' ' -t J : COLLECT!ONBAG . "k.t)

...._'" PLSS ..._'i/l SPECIAL ENVIRONMENTALPLSS ..,_,_M_ARKER SAMPLE CONTAINER

HAMMER .i___::Z____[Z:;:_ _ ._"_" PEN

CHRONOGRAPH " '_ \
W/WATCHBAND \

WRIST MIRROR \
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3.7 LUNARSURFACEEQUIPMENTMANAGEMENT

This section provides listings of lunar surface equipment
with respect to their location at selected points during
the three EVA's. The selected points are as follows:

EVA EVENT TABLENO.

1 : PRE-ALSEPLOADUPAT LM 3.7-I
l : PRE-ALSEPLRV CREWCONFIGURATION
1 : PRE-GEOLOGYLRV CREWCONFIGURATION
1 : ARRIVALAT LM
1 : TRANSFERSTO MESA& LM
1 : FINAL EVA 1 CONFIGURATION

2 : PRE-GEOLOGYLOADUPAT LM 3,7-2
2 : PRE-GEOLOGYLRV-CREWCONFIGURATION
2 : ARRIVAL AT LM
2 : TRANSFERSTO MESA& LM
2 : FINAL EVA 2 CONFIGURATION

3 : PRE-GEOLOGYLOADUPAT LM 3.7-3
3 : PRE-GEOLOGYLRV-CREWCONFIGURATION
3 : ARRIVAL AT LM
3 : TRANSFERSTO MESA& LM
3 : FINAL EVA 3 CONFIGURATION

These three tables are combined for sake of clarity on one
sheet. Table 3,7-4 lists the loose equipment left on the
lunar surface during the course of the lunar stay on Apollo 17.

Table 3.7-5 lists equipment transfer items during all three
EVA's, both to the surface and into the ascent stage of the LM.
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TABLE3.7-1: EVA 1 EQUIPMENT MANAGEMENT TABLE 3.7-2: EVA 2 EQUIPMENT MANAGEMENT TABLE 3.7-3: EVA 3 EQUIPMENT MANAGEMENT

INITIAL FINAL PRE-GEOLOGY ARRIVAL TRANSFERS FINAL INITIAL PRE-GEOLOGY ARRIVAL TRANSFERS FINAL INITIAL PRE-GEOLOGY ARRIVAL TRANSFERS
PRE-ALSEPLOADUP AT LM PRE-ALSEP RINAL

LRV-CMEW LRV-CREW AT TO EVA ] PRE-GEOLOGYLOADUPAT LM LRV-CREW AT TO EVA 2 PRE-GEOLOGYLOADUP AT LN LRV-CREW AT TO

ITEM ORIGIN DESTINATION CONFIGURATION CONFIGURATION LM MENA & LM CONFIGURATION ORIGIN I DESTINATION CONFIGURATION LM MESA & LM CONFIGURATION ORIGIN DESTINATION CONFIGURATION LM MESA & LM CONFIGURATION ITEM

[EVA 1] PAGLMPALPHA70MMCAM LMPRAM UNDERuNDERcDRCDRSEATSEAT i/ 0N(usE0)LMP 0N LNP ETBETBToT0A/sA/S _ii_....../..../././.._ ETB I, L_P SEAT/PAN ONLMP , . ETBTO A/S ,Ii ETB ONLMP ...... ISCARDED* _'/././'.///'//....._ PAGLMPALPHA70MMCAM EV A
PAG _RAVO CDR CAM I ON CDR (USED)UNCER CDR SEAT ETB TO A/S i/.////////./////_. : ETB UNDER CDR SEAl I i ETB TO A/S ///////'//././/}/PAGERAVO

MAG OHARLIE UNDER CDR SEAT ON EDR ETB TO A/S _//_//./////.///// (ON ¢ORUAM)ETDj LMP SEAT/PAN ON CDR (USED)UNDER CDR SEAT E_B lO A/S '//./////././///////_ PAG _RARLIE
MAG _OLF UNDER CDR SEAT i_ ON LMP ON LMP ETB TO A/S I i MAG _OLF
MAG _OTE1 UNDER CDR SEAT TO A/S ETB I LMP SEAT/RAN OH LMP (USED) UNDER CDR SEAT E B TO A/S I/.//.///////////// RAG_OTEL
MAP KG EVA I) UNDER CDR SEAT ON ACE STAFF _ TO A/S _/.//////./'///.//.*_I i MAR FKG (EVA I)
HOLDERW/CHECKLIST _ ETB UNDERCDRSEAT i ONACCSTAFF 7/////////////////////_ _//'////./'/'///////'/.//'/'._ (//././////I////././, HOLBERW/CHECKLIST
SUNCOMPASS UNDERLMPSEAT _/./////////////. '////////////////'//_ r/.//.///////////////.///" L _///././///////////////, //.////./'/./'///////, i SUNCOMPASS

BSLSS BEHINDCDRSEAT "///'///////////" "///////////////////_ _//////////////////////_ _/'///////////././.'/'///./._ "Y///.///'////.//// i J BSLSS
LENSBRUSHES(E) UNDERCDRSEAT //././'////.//'///// ////'/./////////./////_ 7/////////////////////_ i/././././/./////././/.////./_ _"1/./'///'///'//.///./. i i LENS BRUSHDS(B)

MAGCOSMIC_OsooDSBDMMRoMEoPAYcAMBRACKETSExP(Z) SO0 CAMj ONDEPLOYEDuNDERCAMScDRSEAT /_/////////.//// _'/////.///'/////.////_ ///////////////////////" _'///////.///////.//'/.///ETBTO A/S _/////////-////._ ETB 500 CAM E/B TO A/S DEPLOYED ETB 500 CAM /'('_/'//"*'//././///_ETBETBToTOA/sA/S I_////////////._/.//./.'//.//./././/_//./j./7/././/././/._PAGCOSMICEOsoBDSBDMMRoMEoRAYcAMBRACKETSExP{2)
SRC1 _ ON MESATABLE i i _ TO A/S _/'/////'////'///'/ SRC1
CDR 70 MM CAM ERR SEAT UNDER CDR SEAT ON COR ON CDR ETBTO A/S I LMP SEAT/PAN ON CDR ETB TO A/S ETB ON CDR

BORE ST MS-_N i I I_ DISCARDED* ;////////////_ CDR 7D MM CAMBORE/CORESTEM PKG ON LMP SEAT rl CORE STEMS- T MEsAGND CORE STEM BOG TO A/S i/./s/./////././/././._. BORE/CORESTEM PKG
ALSD ON LME SEAT DISCARDED 2"///'////////////////// _//'/'/'/'/'/'/'/'/'///'/'/'/'/'/'/'/'_ "//'//./'/'/'///'/'/'/'/','_ ALSO
FLAG DEPLOYED _///.//.///'/'/'//// _//'/'/'/'/'//././././'/'/'////_ RI/./'/'/'/'/'/'/'////.//'/'/'//./'/'/, I/./'/'/'/'/'/'/'/'/'/'//'/'/'////'/_ *//'/'/.//'/'/'/'/'/'/'///.X FLAG

EC$ LiON CANISTER "MESA MIDDLE OF MESA PALLET I TO A/S _/////./////././///_J ECS LiOH CANISTERz RAKE GEOPALLET(XT HNOL) _'/'/'/'/'/'//'//'////, R"///.//././././/////././'/'_ "////'//////'////././'/'/'/'///A _"//'/'/'/./'//'////././/.////_ ('//'/'//'/'/'//'/'/'/'/'/'/, ! RAKE
CORESTEMBAG T0 A/S _//'/'//./'/'/'/'/'/'//._ , CORESTEMBAG
NEUTRONFLUX EXPERIMENT I ON LMP SEAT IIN GROUND i TO A/S _/././'/'/'/'/'//./././_NEUTRON FLUX EXPERIMENT
PALLET I TO A/S SUPPLIES N A PALLET 1SAMPLERETORNBAGS,D,., ETBTOA,S SAN,LERETURNBANS,O)
SOB [ SRC I TOOL GATE ON CDR PLSS _ SRC ] TO A/S _/'/'/'/'/'/'/'/'/'/'//'/'/_, SCB I
SCD 2 GEO PALLET ON LMP PLSS TO A/S _/'/'/'/'//'/'//'/'/'/'/'/'_ SOB 2

SOB S GEO PALLET ON ACC STAFF i FULL I TO A/S _/./'/'/'/'/'////////SOB 3
ALSEPPKG1 SEQBAY SURFACE LMP CARRY DEPLOYED _"/./'/'/'/'/'/./'/'/'/'/'//'/'/'/'/'/'/'/" _/././'/'/'/'/'/'/'/'/'/'/'/'/'/'/'/'/'_ //./'/'//'/'/'/'/'/'/'/'/'/'_ ALSEPPKG1

, ALSEP PKGB SEQ BAY ISUR_AE[ LMP CARRY DEPLOYED */'/"/."/./.'/./.'/./'/"_*/'/"/'/'/'/'/'/'/'/'/'/'/'"/_/.'//"/./././'/'/'/'/'/;_ ALSEP PKG2 ,

SEP XMTR QUAD 3 _AL:O-3P LETIN SUN I I DEPLOYED _/'/'/'/'//'/'/////.///.//.'//.//_ "//.//./'/'///././'/'////./'/'/'/'_'_ ///////'//'///////s_ SEE XMTR

SEP RCVR QDAD 3 _N LRV PALLET POST DSEA TD A/S _/././'/'/'/'/'/'/'/'/'/_SEE RCVR

EP _6 QUAO _ I I ON LMP LAP DEPLOYED _'/'/'//./././'/'/'/'/'/'/./'/'/'/'///" _//'////././/////././/, EF #6
EP #5 QUAD ON ON DEPLOYED _'/./'/'//././'/'/'/'///'//'//'/_'_ "/////'/////././/.//"_ EP #5

EP #7 QUAD_ PALLET GEOPALLET DEPLOYED _////./'/'/'//./'/'//././'//.//_ _/.////.//'/'/'/'//'/'/'/_ EP #7EP #4 QUAO GEO PALLET LNP FOOT PAN ON LMN LAP DEPLOYED _//////.//.//'/'__/./'/'._**'/'/'/'/'/'/'/'/'/'/'X EP #4

CAP DISPENSERS (2) I-LMP.I-TOOLGATE DISCARDE[I .............._( EXPENDED 7"4_//.//.////.//.z P'/.///////.//'/'/'/'/'/ CAP DISPENSERS(2)

-- CORECORE TuBETUBEl_I SOB IN TOOL GATE FILLED SRC L TOA/S ////'/'/'/'/'/'/'/'/'//'/'_ IN SCB S SRC E TOA/SJ_/.////././././/././/./ CORE TUBE USRC FILLED SRC l TO A/S CORE TUBE L
CORE TUBE (L) UNDER SEAT _*_//"'///.//.//././'_ FILLED TO A/S _/'/'/'/'/'/'/'/'///'//CORE TUBE (L)
CSVC _ UNDER LMP SEAT II CSVC

LRV SAMPLERCUP SETS (4) I-LRV SAMP,3 �W�ÒSAMP,2-SEAT I-LRV SAMP,I-BEAT j EXPENDED _//././/////././/__/././'/'/'/'/'/'//._LRV SAMPLER OUR SETS (4)
LRV SAMPLER GEO PALLET ON ADO STAFF I DISCARDED ,//./././/./'///././'/'.__/'/'/'/'/'//././'//././.LRV SAMPLER

rE BI NAG DELTA !ETB INDERCDR SEAT ETB TO A/S
LjVA _G _NDIA UNDER III ONCDRCAM ETBTO A/S _///./'/'////////'/'/'/'/, _//'/'//'/'//./'/'///_ MAGDELTA

PAG _ULIET (USED) ETB TO A/S _//././'/'//'/'/'/'_ MAG INDIA VA

MAG_ILO ETB CDR SEAT ]i* ON LMP DAM ETB TO A/S #.(,"//'//.///././/././'/'_ MAG _ULIET

EIB TO A/S I IN ETB JNDERCDR SEAT ETB TO A/S "//./////././'//.///_RAG _ILOMAp PKG (EVA 2) LMP SEAT/RAN _IS_i,_ E B TO A/S _'/////'//////.//// MAP FKG (EVA E)POLARIZINGFILTER
JNDER CDR SEAT I DISCARDDD _,9"//././////////__/.///./././'///.///_POLARIZINGFILTER

SRCE ,/,; ,/_/'/'/'///'/,;
PALLET 2 _ESA MESA TABLE TOA/S _L_S SRC 2IN A/S_ESA TO A/S SU PALLET 2
LCRU BATT i _ESA UNDER CDR SEAT --IIN LCRU? _///<//././././//_P>>_/./_/I/_/_/_/R/_/_/D_ LCRU BATT

SCB 4 _EO PALLET TOOL GATE ON LMP PLSS ON GEB PALLET {?) TO A/S _'/.//./'//./././'/'/'///'_ SCB 4
SOB 5 SRC 2 TOOL GATE ON CDR PLSS SRC B TO A/S _/.///'/'/'.,_/./I/././/'_ SCB 5SCB 6
SCB 7 SENPALLET ONPLSS (?) TO A/S _//'I/'/////////./././, SCB6
EP #I SEO PALLET TOOL GATE UNDER LMP SEAT SOB 7

EpEP#2#8 I ON ON III!DEPLOYEDDEPLOYED _/////'/'/'///'/'/'/_///'//'/'_/'/'/'_7//'/'/'/'/'/'/'/'/'/'/'/'/'_//'//'/'/'///'/'/'/'//'/'/ EpEP#G#1 _
PALLET GEOPALLET I DEPLOYED _//////'//./././/./ _//./././'///.///./._ EP #B Q

EP #3 DEPLOYED EP #3

20 DSBO BAG PACKS (BI_0 OSBD BAG PACKS (2 SOB T t ON CAMS EXPENDED //./'/'/'/'/'/'/'/'/'/'/'/__"/./././/./'//./././'/'_20 DSBB BAG PACKS (2)
CAP DISPERSER ON CAMS EXPENDED _//.//'//././// _//.//./././'/'/'/'/'/'/'/'/'/'X _0 DSBDBAGPACKS(2)
CAP DISPENSEM ON LMP PLSS EXPENDED (_"/'/'/'/'//'/'/'/"_(f//./'//./././'/'/'/'/'/'/'_ CAP DISPENSER
CAP DISPENSER SEB7 ONLMPPLSS EXPENDED _//'/'/'/'/'//'/'/'/'/'//,_//////././////'_ CAP DISPERSER

CORETUBE(U) SCB7 / ONTOOLGATE _/'/'/'/'/'/'/'//'/'/'/'/'//'/'/'////_ ///////'/'/'/'/'/'/'_17/'/'/'/'/'/'/'/'/'/'//'/ CAP DISPENSER

CORE TUBE (U) .SOB S _(IN SCB S) SOB 7 _ II FILLED TO A/S 7/'/'/////././//././.CORE TUBE l_I
CORE TUNE (U) IN SRC 2 _TOOL GATE SCB 7 FILLED IS C 2 TO A/S _/././'//////./././'//'/'/ FILLED TO A/S _/'//////././'//.//CORE TUBEODRETUBEL) SEB'EILLED,CBTOA/S EORETU,EFILLED TO A/S /////////////_ CORETUBE

CoRECORETuBETUBE(L)(L) _ FILLED IS_C 2 TO A/S #//./././/'/'//'///.//'/'/_ CORETUBEIN CSVC SRCE TO A/S 7////////'/'/'/'/'//./ CORETUBE (L)
SESC "# - SESC

[ ] .,G CNOOVA3 MAG OXTROT (ON CBRCAM) ETB ONCDR Ill(USED) UNDERCDRSEAT MAGECHO
PAGIIPA 1 UNDER CDR SEA_
RAG_IKE UNDERCDR ]N CDRCAM ETBTO A/S _/././././'//.//.//.//._ RAG_OXTROT VASEAlI (USED)UNDER COR SEAT ETN TO A/S _/././/./'/'/'/'/'/'/'/'/'_MAG _IMA

MAG_0VEMB£R I ETD (ON LMP ONLMP !I (USED) UNDERCDRSEAT ETB TO A/S _/./'/'/'/'/'/'/'/'//'/'_ RAGBIKE
MAP PKG (EVA 3) I CAM} UNDER CDR SEATll OR LMP CAM ETB TO A/S _///'/'//./././/'/'/'/'/, MAG _OVEMBER

SCB B I LMPSEAT/PAN ETB TO A/S _/./'///.'//./'//./'/'_ MAPRAG(EVA S)
SAMPLERETURNBAG I GEOPALLET TOOLGATE LMP PLSS _//.//././'/'/'//./'/'//_ SCB 8I MESA GEO PALLET TO A/S _/.//././'/'/'/'/'//'/.._SAMPLE RETURNBAG

•MAYBE ON SOD *ONE OF THESE
KEY: _ NO CHANGE IN STATUSOR LOCATIONIN THIS BLOCK. CAM TO BE LEFT

z/././././'////'/'/'/'/'/NO FURTHERCHANGE IN STATUS OR LOCATIONDURING REST OF EVA'S. LENS UP FOR
LONG-TERM
EXPERIMENT
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F TABLE 3.7-4 LOOSE EQUIPMENT LEFT ON LUNAR SURFACE

I. Jettison During EVA-I: (In a Jettison Bag)
20PS Pallets
3 Arm rests

Camera Bag & padding

2. Discarded On Lunar Surface During EVA-I
Misc Pip Pins and Fastenings
Thermal Covers
MESA Brackets
ALSEP RTG Dome Removal Tool and Fuel Transfer Tool
ALSEP Subpallet
Lunar Surface Drill, Treadle, Rack & Extractor Assy
ALSEP Dust Cover (pkg. I)
LCRU/GTCA Pallet
Pallet 1
SRC Dust Skirt and Seal Protector
Bore/Core stems bag & protectors
Core Tube Cap Dispenser

3. Operational Equipment Deployed and Left On EVA-I
Flaq
TV Camera, LCRU, TCU, HGA, LGA
LRV

ALSEP: LSG, LSPE, LMS, LEAM, HFE
3 Explosive Packages
Quad III Pallet with hand tools and TGE
SEP Receiver and Transmitter
Neutron Flux Exp.
Cosmic Ray Exp.(optionl

4. Jettison During EVA-2
1 _i__ge and Canister
2 PLSS Batteries

2 PLSS LiOH Cartridges and Canisters

5. Discarded on Lunar Surface During EVA-2
EVA-2 Pallet
1 Core Tube Cap Dispenser
SRC Dust Skirt and Seal Protector
LSPE Pallet 1

6. Operational Equipment Deployed and Left on EVA-2
_pToslv-s-i-ve--_ackages
Cosmic Ray Experiment

7. Jettisoned During EVA-3 (In Jettison Bag)
2 PLSS Batteries
2 PLSS LiOH Cartridges and Canisters
2 LCG (SPARES)
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8. Discarded on Lunar Surface During EI_A-3 F
LRV w/TV, TCU, LCRU, I-LCRU Battery
Hand Tool Gate w/tools
Gnomon
Polarizing Filter
2-70mm Data Camera w/Bracket, Handle, Trigger
500mmData Camera
Accessory Staff
Lunar Equipment Conveyor
2 lens Brushes
BSLSS
Dust Brush
Unused Documented Sample Bags
Reseau Plate Covers (2)
Sun Compass
TGE
SEP RCVR
LRV Sample Assy

9. Operational E_uipment Deployed and Left On EVA-3
2 Explosive Packages

I0. Jettisoned to Lunar Surface After EVA-3
2 PLSS
TIED IN ISS

2 pr Lunar Boots
2 RCU _
Retractable Tethers
1 Armrest

II. Jettisoned to Lunar Surface Prior to L/O
2 ICG
2 Hammocks
Sleep Restraint
Waste Receptacle
Helmet/EVA Int. Stow.
ETB
2 LCGAdapters
1 LM ECSLiOH cartridge and Cannister

12. Discarded after LM A/S Launch
I-LM Descent Stage
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TABLE 3.7-5 EQUIPMENTTRANSFERREDBETWEENASCENTSTAGE/SURFACE/
ASCENTSTAGE

I. Transferred to Surface EVA-I
ETB and Contents:

Mags (70mm)B,C,G,H
500mmCamera with Mag R
LMP 70mmCamera with Mag A
Map Pkg for EVA 1
Map Holder
LRV Checklist
2 Lens brushes, Tape, Scissors
2 Bag dispenser Brackets
Sun Compass
BSLSS(with Spare OPSAntenna Kit)
Cosmic Ray Experiment

Empty EVA-I Pallet

2. Transferred into Ascent Stage EVA-I
ETB and Contents:

Mags A,B, H,R
2 70mmcameras w/Mags C&G
Map Pkg for EVA-I
6 - Sample Containment Bags

SRC1
SCB2
Core Stems (8) in Bag
EVA-I Pallet with ECS LiOH cannister

3. Transferred to Surface EVA-2
ETB and Contents:

Mags D,I,J,K,R,B
2-70mm Cameras w/Mags C&H
Map Pkg for EVA 2
Polarizing Filter

Empty EVA-2 Pallet

4. Transferred into Ascent Stage EVA-2
EVA 2 Pallet
ETB and Contents:

Mags C,H,I,J,R,B
2-70mm cameras w/Mags D&K
Map Pkg for EVA 2

SRC2
SCB4
SCB6
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TABLE3.7-5 CONT'D F.

5. Transferred to Surface EVA-3
EB-'CB-a-_Contents:

Mags F,K,M,N,R,D
2-70mm cameras w/Mags E&L
Map Pkg for EVA 3

6. Transferred into Ascent Stage EVA-3
ETB and Contents:

Mags E,F,L,M,N,R,_K
Map Pkg for EVA 3
Cosmic Ray Experiment
DSEA

SCB3
SCB7
SCB8
Sample Return Bag
Neutron Flux Experiment
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3.8 LUNARROVERVEHICLE

The Apollo 17, J-3, mission is the third to use a vehicle to
transport the crew and equipment on extended geology traverses.
The benefits derived from using the LRV during the geology
traverses include:
I) Decreased metabolic rates while driving,
2) Decreased traverse time between geology sites,
3) Increased communications capability, and
4) Increased equipment transportation capability.

The intent of this section is to provide operational data re-
lative to the LRV systems, operations, performance and con-
straints. In addition, a section is provided showing the decal
and checklist used in operating the vehicle on the lunar sur-
face.

3.8.1 Systems

The LRV (see figure 3.8-I) is a four wheel, electrically powered,
crew controlled, vehicle designed to accommodate two crewmen and
stowed ancillary equipment (see figure 3.5-I LRV stowage) for
lunar surface traverses. Control of the LRV during the traverse
is effected by either of the two crewmen operating the hand
controller located between them. The functions of the hand
controller are shown in figure 3.8-3. The crewman in the left
seat nominally has a control advantage since the "T" handle
is biases in his direction.

Selection of power sources for the steering motors (2) and the
drive motors (4), monitoring of parameters and operation of
the navigation system is possible by either crewman using the
control and display console. The functions of the control and
display console which are not intuitively obvious are briefly
described in figure 3.8-4. For a complete description of the
LRV systems refer to the Lunar Roving Vehicle Operations Hand-
book.

/
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GROUND-COMMANDED
HIGH-GAIN S-BAND TV ASSEMBLY
ANTENNA (TV DATA)

(TM & VOICE) LOW-GAIN ANTENNA
(VOICE DATA)

CONTROL AND DISPLAY CONSOLE

,. T-BAR HAND CONTROLLER
LUNAR COMMUNICATIONS
RELAY UNIT _-_

TONGS

COLLECTION BAG

t _
P_

BSLSSBAG
LRV AFT PALLET

EXTRA SAMPLE COLLECTION BAG

GEOLOGY TRAVERSESWITH USE OF LRV

FIGURE 3.8-I LUNAR ROVING VEHICLE (LRV)



WHEEL DECOUPLE AFT STEERING STEERING MAY BE DISABLED
TOOL DECOUPLEf ELECTRICALLY BY TURNING

"_ RING OFF ONE STEERING SWITCH
OR ELECTRO/MECHANICALLY

BY TURNING OFF ONE STEERING

TV/TCU SWITCH AND PULLING THE
CORRESPONDING STEERING

BATTERY DUST COVERS NOT SHOWN - DECOUPLE RING. THE REAR

BATTERY NO, 2 COVER MUST BE OPENED STEERING CAN BE MECHANICALLY

BY PULLING UP ON INBOARD SIDE TO LATCH RE-ENGAGED USING A TOOL
OPEN AND COVERS ONLY BATTERY NO. 2. STOWED ON THE AFT FRAME.

BATTERY NO. I COVER IS LARGER AND COVERS

THE SPU AND DCE AS WELL AS BATTERY NO. I,

BOTH COVERS ARE OPENED AT LRV FINAL STEERING

SHUT-DOWN AT THE END OF EVA'S I, II, AND III. MOTOR

TOOL STOWAGE

HIGH LOCATION
ANTENNA
MOUNT

\
L S

STEERING
DECOUPLE RING

PO
C,_ :E

AND
DISPLAY CONSOLE CONTROL/DISPLAY /_HAN D CONTROLLER

CONSOLE /

.Z RESTP
FOOT REST -- - I_ • # HJ /'_FENDER EXTENSION

.ooTooA ow o--,,,W.i
14" LOADED | NOTE: DF'COUPLING

17" UNLOADED ,_ A-fRACTION DRIVE
CAUSES LOSS OF

BRAKES FOR THAT

. _ WHEEL & ODOMETER
72" PULSES TO THE SPU. 122"

CAUTION: USE ONLY
THE WHEEL DECOUPLE
TOOL TO DECOUPLE OR

TO RECOUPLETNE FIGURE 3.8-2 LRV SYSTEMSDRIVE UNIT.



TRACTION DRIVE NOTE:
STEERING IS SPRING-

NEUTRALI (~ 30 LBS. FORCE TO LATCH) LOADED TO NEUTRAL.
15" --

THROTTLE 18 TO 22 ° u._
14.... 14° HARD

i I / :STOPBRAKE AT
MECHANICAL STOP "_t_" '9 °"--_------_ S0FT30 °

_MUST BE HELD _ I I I STOP

\ / (~36 LBS. FORCE)
NOTE' I

NOTE: I '
THE HAND CONTROLLER ', J PARKING BRAKE _

WILL REMAIN INTHE '\ RELEASE NOMINALLY ' /
FWD OR REVERSE SPEED\ POSITION ACCOMPLISHEDVIA I

LEFT TURN COMMAND. rPOSITION SELECTED.

-VERSE' I
INHIBIT // ,

SWT H/ i/
I INHIBIT _

/ / POSITION

...a / I (:_
/

NOTE: I I
REVERSE SWITCH UP ENABLES

REVERSE DRIVE. CONTINGENCY
SWITCH DOWNPREVENTS HAND- PARKINGBRAKE
CONTROLLER ROTATION INTO RELEASE RING .
REVERSE THROTTLE POSITION. __

THE SWITCH CAN BE PUSHED 0DOWN ONLY IF HANDCONTROLLER
IS COMMANDINGFORWARDTHROTTLE NOTE:
OR IS IN NEUTRAL. TO RELEASE BRAKE,

PULL BACK ON
HANDCONTROLLER
PULL RING AND

IRELEASE HAND
ICONTROLLER.

I

FIGURE3.8_3 LRV HANDCONTROLLERFUNCTIONS

m



/

FIGURE3.8_4 LRV CONTROLAND DISPLAY FUNCTIONS

DAMPER

I ROLLI ACTUATEDBMSATTERYTEMFOSEDTO,N,TIALIZ,TNENAMIGAT,ONEYSTEM,,S'EITNERS,OEOFZERO
OF 125 ° =_5 ° F OR DRIVE MOTOR IN l _ DIVISIONS. THE SSD IS EFFECTIVE FOR SUN ELEVATION ANGLES UP

25 ° IN TEMP OF 400 = =_12"F. FLAG TO 75% READING THE SHADOW FOR NAV, ALIGNMENT - THE LRV IS PLACED
CAN BE RESET EVEN THOUGH OVER SO THAT A SHADOW IS CAST WITHIN =_3= Of"ZERO. THE CENTER OF THE

1° INCREMENTS TEMP CONDITION STILL EXISTS. ROD SHOULD BE USED IN CASTING THE SHADOW.

/
ATTITUDE _NDICATOR (PITCH & ROLL): I

__M--_'_ ;N_ATE,
THE LRV IS PARKED WITHIN ._ 6° PITCH CAUTION AND WARNING FLAG
AND ROLL. IN ACTUATED POSITION

VEHICLE ATTITUDE INDICATOR / SPEED INDICATOR: !

PITCH , STOWED AND RUN POSITION SHOWS LRV VELOCITY FROM O TO 20 KM/NRAND IS DRIVEN BY ODOMETER PULSES FROM
I THE RIGHT REAR WHEEL. THE NAV POWER

I _ BS° IN li_ C/B MUST BE IN TO OPERATE THE INDICATOR.i S° (NCREMENTS

l____._ NAN POWER CIRCUIT BREAKER: 31_ I

PROVIDES POWER FROM BATTERY 1 & 2 TO NAV SYSTEM.
HEAD_NGtND_CATOR: NAN SYSTEM OYRO MUST STABILIZE FOR 8 MIN. BEFORE
DISPLAYS THE LRV HEADING WITH RESPECT TO LUNAR NORTH. MOVING THE VEHICLE OR TORQUING THE OYRO

I%_ THE INITIAL SETTING AND UPDATING OF THIS INSTRUMENT IS
ACCOMPLISHED BY OPERATING THE GYRO TORQUING SWITCH I P,_c, GYRO TOROUtNG SWITCH:
LEFT OR RIGHT.

USED TO TORQUE THE GYRO UNTIL THE HEADING CORRESPONDS TO THE

BEARING INDICATOR: CALCULATED LRV HEADING. THE SWITCH IS USED TO INITIALIZE THE
NAN SYSTEM AT THE START OF THE EVA AND TO UPDATE THE SYSTEM

DISPLAYS BEARING TO THE LM iN ONE DEGREE DIGITS. IN THE _ DURfNG THE TRAVERSE. LEFT (RIGHTI SWITCH POSITION CAUSES HEADING
EVENT OF PO.VER LOSS TO THE NAVIGATION SYSTEM, THE ROSE TO ROTATE CLOCKWISE (COUNTERCLOCKWISE) AT 1.5 %'SEC. SWITCH
BEARING iNDICATION WILL REMAIN DISPLAYED ACTUATION LIMITED TO 2 MINUTES,

DISTANCE INDICATOR: /
SYSTEM RESET SWITCH:

DISPLAYS DISTANCE TRAVELED BY THE LRV IN INCREMENTS OF _Aux(_)_

0.1 KILOMETER. THIS DISPLAY IS DRIVEN FROM THE NAVIGATION /_ USED TO RESET BEARING, DISTANCE, AND RANGE TO ZERO AT THE START

SIGNAL PROCESSING UNIT WHICH RECEIVES ITS INPUTS PROM THE EACH EVA
THIRD FROM THE FASTEST TRACTION DRIVE ODOMETER. TOTAL eusA
DIGITAL SCALE CAFACtTY IS 99.9 KM. _ _

_t_ MOTOR °F METER;
RANGE INDICATOR:

",_J=_L_)Rus_ THIS INDICATOR IS USED TO MONITOR THE TEMPERATURE OF EACH
31SPLAYS THE DISTANCE TO THE LM, AND IS GRADUATED IN 0.1 KM / DRIVE MOTOR. SELECTION OF WHICH SET OF WHEELS TO MONITOR

f@,o. IS MADE BY PLACING THE MOTOR TEMP SELECT SWITCH TO EITHER
INCREMENTS WITH A TOTAL DIGITAL SCALE CAPACITY OF 99.9 KM. / FORWARD OR REAR POSITIO'_TT_KP-_'ITTEOI'FE"_T_READING IS 20O ° F.

IN THE EVENT OF POWER LOSS TO THE NAVIGATION SYSTEM, THE _ ro_,_D (_ R, _SrO_ _ _i _SLE T_BRACKET ON METER IS 200 TO 450'F.
RANGE INDICATED AT TIME OF F_VER LOSS WILL REMAIN DISPLAYED J _ _(_L .... (_*r,_ _ 0 '-..w...._ "._x

"_.Yl

BATTERY °E METER:
IAMF-HR METER: _ I

I °o....:_f_ d ¢" .... 6 @ (_=s.*' __c'..].. THIS INDICATOR IS USED TO MONITOR THE INTERNAL TEMPERATURE

THIS INDICATOR IS USED TO MONITOR REMAINING BATTERY CAPACITY lusB rr OF EACH BATTERY THE ALLOWABLE BATTERY TEMPERATURE AS
IN BATTERY 1 AND BATTERY 2. AT FULL CHARGE, BOTH THE "1" _l orr(_l _ _ rr _ BRACKETED ON THE METER IS 40 TO 3.40° F. EXPECTED TEMP

AND "2" READ 121 AMP'HRS Buso _ usD _ RANGE iS 45 TO 120 °F.

VOLTSAMPSMETER, 31C POWER VIA CB'S BUS B&D

THIS INDICATOR IS USED TO MONITOR THE VOLTAGE OR CURRENT

BEING SUPPLIED FROM BATTERY I AND BATTERY 2. SELECTION "k* POWER VIA CB'S BUS A&C
oF THE PARAMETER TO _ONITOR IS CONTROLLED BY THE BATTERY
SELECT SWITCH - --

" , , THE METER INDICATION
W|LL B_"I'TN_E'_I"HE ACTUAL VALUE
THE NOMINAL METER READING FOR VOLTAGE IS BRACKETED FROM

66 TO B2.



3.8.2 Operations

The following table is a compendium of the functions performed
on and with the LRV during the lunar surface EVAoperations. As
such, it is designed to supplement data on LRV operations as
specified in the integrated EVAvertical timelines, by providing
detail procedures. The delineation of these functions is by EVA
and the procedures referenced within each function are given in
chronological order.
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TABLE3.8-I

LRV OPERATIONALFUNCTIONS

EVA-I FUNCTION PROCEDURE

Deploy and set-up Table 3.8-2

LRV Power-up Table 3.8-3.A

Navigation Alignment Table 3.8-4

Geology/Science Sites
A) Nominal Table 3.8-5.A
B) Nav update Table 3.8-5.B

LRV close-out Table 3.8-5.A

EVA-2
LRV power-up Table 3.8-3.B

Navigation Alignment Table 3.8-4

Geology/Science Sites
A) Nominal Table 3.8-5.A
B) Nav Update Table 3.8-5,B

LRV close-out Table 3.8-6.B

EVA-3
Navigation Alignment Table 3.8-4

Geology/Science Sites
A) Nominal Table 3.8-5.A
B) Nav Update Table 3.8-5.B

LRV close-out Table 3.8-6.C

s
/
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TABLE 3.8-2 _-
LRV OFF-LOAD FROM LM AND LRV SET-UP

I. ReleaseLRV insulationblanket,verifyoutriggercables taut and
chassisparallel.

2. Inspectright and left walkinghinge latchesto verify indicator
marks aligned.

3. Releasecontingencydeploymenttool velcro. Remove and stow tool.

4. Releaseleft hand deploymenttape stowed in nylon bag attachedto
lower left supportarm by velcro tapes.

5. Stow left hand deploymenttape by draping it over a LM landing
strut for convenientfuture access.

6. Releasedeploymentcable from teflonclips on left side of LRV
center chassis and deploy cable.

7. Releaseright hand deploymenttape stowed in nylon bag attached
to lower right supportarm by velcro tape. Hold tape and move
away from LRV deploymentarea.

8. Ascent LM ladder and pull LRV deploymentD-handle. Verify LRV
moves outward from LM about 4 degrees.

9. DescendLM ladder. Grasp deploymentcable,monitor deployment
activityand maintain tensionon deploymentcable.

IO. Pull right hand deploymenttape. Verify LRV rotatesoutwardfrom
LM.

II. Continueto pull right hand tape. When the tape marks appear
(the vehicle is outboardat about 45 degrees)verify that:

(a) Tensionon aft deploymentcable is released.
(b) Aft chassisunfoldsand locks in position.
(c) Rear wheels unfold and tetheredrear wheel strutsfall free.
(d) Forwardchassis is released from console post and returnsto

35 degree position. (Rotatesin toward LM)

12. Continueto pull right hand tape. Verify that:

(a) Center/aftchassisrotates until rear wheels contact lunar
surface.

(b) Rear wheels slide on surfacepermittingcenter/aftchassis
to move away from LM.

NOTE: If wheels fail to slide, deploymentcable may be pulled to
permit center/aftchassisto move away from LM.

f -.
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13. Continueto pull right hand tape. Verify that:

(a) Rear wheels are on the surface.
(b) Forwardchassiscontinuesto unfold and locks in position.
(c) Forwardwheels unfold.
(d) Slack in outriggercables (outerbrakedreel cables) and

in 45° cable.

14. Releaseright hand tape and at chassisRR grasp outer braked reel
cable and remove cable pin and discardcable and pin outsidework
area.

15. At chassisLR grasp outer brakedreel cable and remove cable pin
and discardcable and pin outsidework area.

16. Pull left hand tape. Verifythat forwardchassislowers until all
wheels contactlunar surfaceand supportvehicleweight and 45°
cable is slack.

NOTE: If wheels fail to slide,deploymentcable may be pulled to
move LRV away from LM.

17. Coil deploymentcable and remove cable releasepin and chassis
delatch fittingpin. Discardcable and deploymenthardwareoutside
of work area (right).

18. Pull saddlerelease cable verify telescopingrods drop free (left).

19. Erect LRV geology palletmounting post (right).
-(SEE NOTE I)-

20. Deploy rear fender extension(rightand left).

21. Check rear hinge pins engaged (rightand left).

22. Check rear steeringdecouplering sealed (right).

23. Releaseinboardhand hold tie down (left).

24. Erect seats (releaseseat tie down straps) (rightand left).

25. Attach seat supportleg velcro strap to outboardhandhold (right
and left).

26. Lower arm rest (right).

27. Pull attitude indicatorand C&W pins and discard (left).

28. Pull console "T" handle and rotate 90°; lower consolewhile raising
inboardhandhold (rightand left).

29. Lock console/handholdin place,T handle 90°, velcroT handle strap
(rightand left).
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30. Remove tripod and stow toehold (wheel decouple tool) (right and
left).

31. Release velcro tiedowns and erect footrest and velcro in place
(right and left).

32. Check front hinge pins engaged (right and left).

33. Check fwd steering seal intact (left).

34. Deploy front fender extension (right and left).

35. Verify battery covers closed (right and left).

NOTE I: The vehicle may be picked up by both crewmen and
turned away from the LM prior to vehicle set-up
(i.e., prior to step 19).

f
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TABLE3.8-3A
POWERcUP(EVA-I).

I. Check hand controller operation.

2. Set parking brake and Verify Reverse INHIBIT Switch - DOWN.

3. BUSA, BUSB, BUS C, BUSD Circuit Breakers - CLOSE.

4. Report BAT 1 and BAT 2 AMP-HRindications.

5. Report BAT 1 and BAT 2 AMPSindications.

6. BATTERYSwitch - VOLTSx I/2.

7. Report BAT 1 and BAT 2 VOLTSindications.

8. BATTERYSwitch - AMPS,

9. Report BAT 1 and BAT 2 temp (°F) indications.

I0. Report motor temps (LF, RF, LR, RR).

II. Aux CB - CLOSE

12. + 15 VDCPRIM and SECCircuit Breakers - CLOSE.

13. STEERINGFORWARDAND REARCircuit Breakers - CLOSE.

14. DRIVE POWERLF, RF, LR, RR Circuit Breakers - CLOSE.

15. PWMSELECTSwitch - BOTH. (Verify)

16. DRIVE ENABLELF and RF Switches - PWMI.

17. DRIVE ENABLELR and RR Switches - PWM2.

18. + 15 VDC Switch - SEC.

19. STEERINGFORWARDSwitch - BUSA.

20. STEERINGREARSwitch - BUSDo

CAUTION

The hand controller should be in park brake position
and the drive enable switches must be set to an active
PWMprior to setting any drive power switch to an en-
ergized bus. If the drive power switch is turned on
and the corresponding drive enable switch is not se-
lected to an active PWM,then full power will be ap-
plied to the corresponding drive motor when the hand
controller is released from brake position. Should

.f- this condition occur, the hand controller should be
immediately returned to park brake position.
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21. DRIVE POWERLF and RF Switches - BUSA.

22. DRIVE POWERLR AND RR Switches - BUSD.

*23. Release parking brake and place reverse INHIBIT switch - UP
position.

NOTE: The LRV driver may now back away from LM, LRV driver
should request other crewman to direct and monitor any
backing operations from an off-vehicle position.

*24, Stop LRV and set parking brake. Reset Reverse INHIBIT Switch
(push switch DOWN).

25. Release parking brake and drive to MESAarea for equipment loading.

26. Stop LRV and set brake,

27. + 15 VDCSW- OFF

*Omit Steps 23 & 24 if the LRV has been picked up and turn facing
away from the LM.
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_ TABLE3.8-3B

POWER-UP(EVA-2&3)

I. Close LRV covers as required and press on covers to mate
velcro.

2. Check hand controller set parking brake and Verify Reverse INHIBIT
Switch - DOWN.

3. BUSA, BUSB, BUSC, BUSD Circuit Breakers - CLOSE.

4. NAVPOWERCB - CLOSE(Verify) (Do not Torque gyro or move LRV for
I-I/2 min.).

5. AUX CB - CLOSE(Verify).

6. Report BAT 1 and BAT 2 AMP-HRindications.

7. Report BAT 1 and BAT 2 VOLTSindications.

8. Report BAT 1 and BAT 2 AMPSindications.

9. Report BAT 1 and BAT 2 temp (°F) indications.

I0. Report drive motor temps (LF, RF, LR, RR).

II. Verify PWMSELECTSwitch - BOTH.

12. Verify DRIVE ENABLELF and RF Switches - PWMI.

13. Verify DRIVE ENABLELR and RR Switches - PWM2.

14. +_15VDCSwitch - PRIM

15. Release parking brake and Drive to nav alignment site.

f
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TABLE 3.8-4 ....
NAVIGATIONALIGNMENT

I. Drive LRV to area level within + 6° of zero for pitch and roll.

2. Deploy Sun Shadow Device (SSD).

3. Park heading down sun within _ 3° SSD.

Hand controller to parking brake position
Power down (_ 15 VDCSW- OFF)

4. Report SSD, pitch and roll readings.

5. Stow SSDand attitude indicator.

6. Move SYSTEMRESETswitch momentaril_ to RESETand return to OFF
position.

7. Verify bearing, distance & range indicators zero.

8. Operate GYROTORQUINGswitch to LEFT or RIFHT position to correct
HEADINGindicator as required.

9. Power-up LRV. (_ 15 VDCSW- PRIM).
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TABLE3.8-5A

_ GEOLOGY/SCIENCESITE NOMINAL

I. Stop LRV and set hand controller in parking brake position;
Neutral throttle, reverse inhibit switch - down.

2. Power down as follows:

(a) + 15 VDCSwitch - OFF.

3. Report LRV readings in the following ORDER:

(a) Heading
(b) Bearing
(c) Distance
(d) Range
(e) Amp-Hr Batt 1
(f) Amp-Hr Batt 2
(g) Temp Batt 1
(h) Temp Batt 2
(i) Temp LF motor *
(j) Temp RF motor *
(k) Temp LR motor *
(I) Temp RRmotor *

4. LCRUmode switch:

(a) 3 (TV RMT) (near the LM) or,
(b) 2 (FM/TV) (on the traverse)

5. Align HGAvia AGCmeter and sight.

6. Dust CTV, TCU and LCRU.

7. Perform science requirements.

8. Return to LRV.

9. Stow Gnomon.

I0. LCRUmode switch to 1 (PMI/WB).

II. Mount LRV and fasten seat belt.

12. Verify handcontroller in parking brake position and reverse in-
hibit switch down.

13. + 15 VDCswitch - PRIM.

14. Release parking brake.

• These four readings may be given as "all low" if the temps do not
drive the needle off the peg.
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TABLE3.8-5B
GEOLOGY/SCIENCESITE-NAV UPDATE

I. Drive to area level within + 6° of zero for pitch and roll.

2. Deploy SSD and head down sun within_3 ° SSD.

3. Stop LRV and set hand controller in parking brake position.
Reverse inhibit switch - down.

4. Report SSD, pitch and roll readings.

5. Stow SSD and attitudeindicator.

6. Power down as follows:

(a) _ 15 VDCSwitch - OFF.

7. Report LRV readings in the following ORDER:

(a) Heading
(b) Bearing
(c) Distance
(d) Range
(e) Amp-Hr Batt 1
(f) Amp-Hr Batt 2
(g) Temp Batt 1
(h) Temp Batt 2
(i) Temp LF motor *
(j) Temp RF motor *
(k) Temp LR motor *
(I) Temp RRmotor *

8. LCRUmode Switch:

(a) 3 (TV RMT) (near the LM) or,
(b) 2 (FM/TV) (on the traverse)

9. Align HGAvia AGCmeter and SIGHT.

I0. Dust CTV, TCUand LCRU.

II. Performstop sciencerequirements.

12. Return to LRV.

13. Stow Gnomon.

14. LCRUmode switch to 1 (PMI/WB).
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15. Mount LRV and fasten seat belt.

16. Verify hand controllerin parkingbrake positionand reverse in-
hibit switch down.

17. Report headingand Torque Gyro to Houstonupdate as required.

18. + 15 VDC switch - PRIM.

19. Releaseparking brake.

*These temps may be reportedas "all low" if temps do not drive needle
off the peg.
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TABLE 3.8-6A _

EVA-I Closeout

I. Position LRV near MESA, 30 feet from LM - Cross sun, Heading = 012°
set parking brake and verify REVERSEINHIBIT switch - DOWN.

2. Report BEARING, DISTANCE, & RANGE.

3. + 15 VDC switch - OFF.

4. Report LRV readings in following order:

(a) Amp-Hr Batt 1
(b) Amp-Hr Batt 2
(c) Temp Bait 1
(d) Temp Batt 2
(e) Temp LF motor *
(f) Temp RF motor *
(g) Temp LR motor *
(h) Temp RR motor *

5. LCRU mode sw - 3 (TV RMT).

6. Align Hi-gain Ant.

7. Dust CTV, TCU & LCRU. F-

8. Prior to LM ingress.

(a) LCRU power switch - OFF
(b) LCRU thermal blanket - place 35% , blanket over

mirrors (i.e., 65% of mirrors-showing).
(c) LRV battery covers - OPEN & dust LRV mirrors as required.

(Dust LCRU mirrors).
(d) BUS A, BUS B, BUS C, & bus D cb's - OPEN.

*These temps may be reported as "all low" if temps do not
drive needle off the peg.
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TABLE 3.8-6B

EVA-2 Closeout

I. Position LRV near MESA, 30 feet from LM - Cross sun, Heading -017 °
set parking brake and verify REVERSEINHIBIT switch - DOWN.

2. Report BEARING, DISTANCEand RANGE.

3. + 15 VDC switch - OFF

4. Report LRV readings in following order:

(a) Amp-Hr Batt 1
(b) Amp-Hr Batt 2
(c) Temp Batt 1
(d) Temp Batt 2
(e) Temp LF motor*
(f) Temp RF motor*
(g) Temp LR motor*
(h) Temp RRmotor*

5. LCRUmode sw - 3 (?V RMT).

6. Align Hi-gain Ant.

- 7. Dust CTV, TCU, & LCRU.

8. Prior to LM ingress:

(a) LCRUpower switch - OFF
(b) LCRUthermal blanket - 100% open. (verify)
(c) LRV covers open and LRV mirrors dusted

as required (Dust LCRUmirrors).
(d) BUSA, BUS B, BUSC, &BUSD CB's - OPEN.

*These temps may be reported as "ALL LOW" if temps
do not drive needle off the peg.
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TABLE 3.8-6C .....

EVA-3 Closeout

I. PositionLRV near MESA - Set parkingbrake and verify REVERSE
INHIBITswitch - DOWN.

2. ReportBEARING, DISTANCEand RANGE.

3. + 15 VDC switch - OFF.

4. Report LRV readings in followingorder:

(a) Amp-Hr Batt l
(b) Amp-Hr Batt 2
(c) Temp Batt l
(d) Temp Batt 2
(e) Temp LF motor*
(f) Temp RF motor*
(g) Temp LR motor*
(h) Temp RR motor*

5. LCRU mode switch- 3 (TV RMT).

6. Align Hi-gainAnt.

NOTE: Off-loadequipmentand then drive to final LRV
parkingsite.

7. LCRU mode switch - l (PMI/WB).

8. IngressLRV verify parkingbrake, reverse inhibitswitch - DOWN.

9. + 15 VDC switch - PRIM.

lO. NAV RESET switchto RESET momentarilythen to - OFF.

II. Verify BEARING,DISTANCEand RANGE - ZERO.

12. Drive on a HEADINGof I02° until the DISTANCE indicatorreads
O.l km; BEARING indicatorshould read 282°. Turn left to a
HEADINGOF 225° and stop at outboundtracks.
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13. Set parkingbrake.

14. + 15 VDC switch - OFF.

15. NAY POWER CB - OPEN.

16. BUS B and BUS D CB's - OPEN (Note BUS A & BUS C CB's remainclosed).

17. AUX power CB - CLOSED (Verify).

18. AUX power by pass sw - ON.

19. LCRU mode sw - 3 (TV RMT).

20. Align Hi-gainAnt.

21. Peel 65% LCRU blanket- and installover controlpanel.

22. Dust CTV & TCU.

23. LRV batterycovers - OPEN.

24. Dust LRV mirrors as required.

25. Dust LCRU mirrors.

*These temps may be reportedas "ALL LOW" if temps
do not drive needleoff the peg.
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F_

3.8.3 Performance and Constraints

The purpose of this section is to provide LRV performance, con-
straints and operating limitations which are of general interest.

Detailed performance and constraint characteristics may be found
in the LRV Operations Handbook, Appendix A.

Velocity, steering and braking capabilities and limitations are
shown in figures 3.8-5, 3.8-6 and 3.8-7, respectively.

Slopes, positive or negative, significantly effect the LRV char-
acteristic. An observation that can be made from these figures
is that increasing slopes-decrease speed, improve steering and
dynamic stability, and stopping distance as compared to a 0°
slope. Figure 3.8-8 is intended to further refine the data
provided in figure 3.8-7 to include the effects of various
hand controller braking positions on stopping distance vs slopes
for 8 km/hour.

Table 3.8-7 is compendium of LRV operating limits, constraints,
and requirements of crew operation. These are generally pre-
sented without comment.
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APOLLO17LRV VELOCITYCONSTRAINTS(KPH)

CONSTRAINTS SLOPE SMOOTH MARE ROUGH UPLANDS

SPEED 0° 11.53 11.12
CAPABILITY

TORQUE 5° 8.64 8.55

LIMITED 10° 7.28 7.23

SUSPENSION 16 10

LiM',T
ro LOADS 12" BUMP AT 14 KPH
O

CONTROLLA,_LITY 6m TURN AT 5.5 KPH

13° SIDF. SL_P ANGLE
12m TURN AT 10 KPH

NOTE:#,IDRANGEP3.D.
1.5FACTOROF SAFETYONSUSPENSIONLOAD

Figure 3.8-5



FIGURE3,8,,6

DYNAMICSTABILITY - STEERINGSTABILITY

MAX. SPEED 20 ° 10 °

15- 0°

-I0°

UPHILL

d

"" > 5 1_,71_i DOWNHILL
/: I

IMIN. TURN RADIUSI
0 I I I I I I I
0 3 6 9 12 15 18

TURNING RADIUS (METERS)

COEFFICIENT OF FRICTION: /,C= 0.6

EXAMPLE: ON LEVEL GROUNDAT 8 KM/HRt
SLIDING BEGINS AT A TURN RADIUS
OF 5.2 METERS.
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FIGURE3 _8._,8

LRV STOPPINGDISTANCEVS. HANDCONTROLLERPULL FORCEFOR 8 I<NVHR

_ SLOPE 1 _I

1-_°° _II00- "'I
1 EVAT _, g

\ _w_ __I _

I.-- _

0
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TABLE3.8-7

LRV Operatig_ ' Limits, Constraints & Requirements

I. The LRV velocity should not exceed 5 km/hour while traversing to
the ALSEP site with the ALSD on the LMPseat.

2. The NAVpower circuit breaker must be closed for at least I-I/2
minutes before torquing the gyro or repositioning the LRV.

3. The navigation system gyro must not be torqued continuously for
more than two (2) minutes.

NOTE: Since the heading indicator torques at a rate of 1.5°/
sec the heading could be torqued 180° in 2 minutes.

4. To minimize heading errors for navigation system initial alignment
and updates, the LRV should be parked such that the pitch and roll
is within _ 6° of zero, (roll being the most critical) and the
Sun Shadow Devices (SSD) within + 3°.

5. The attitude indicator and the SSD should be read to MCCwithin the
tolerances noted below to minimize heading errors:

Pitch within 2-I/2 ° , Roll within 1° and SSDwithin 1°.
Further the shadow cast on the SSD scale should be read from the

- center of the rod.

6. Park the LRV cross sun heading North between EVA's in the sun light
and at least 30 feet from the LM:

(a) ENDof EVA-I - HEADING= 012°
(b) ENDof EVA-2 - HEADING= 017°

7. Open the LRV battery covers at the end of each EVA.

8. The LCRUthermal blankets will be open (i.e. % of mirror showing)
as per the following schedule:

(a) EVA-I, EVA-2, & EVA-3 - 100%
(b) Between EVA's l&2 - 65%
(c) Between EVA's 2&3 - 100%
(d) Subsequent to EVA-3 - 100%

9. The LRV will be parked at the conclusiong of EVA 3 as per the
following parameters:

(a) Distance 300 ft + 25 ft
(b) LRV to LM Bearing 282°
(c) LRV Heading 225°

IF
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I0. Caution: While driving,an open-operatingcorridorshall be ....
maintainedon either side of the LRV. For a velocityof 8 km/hour
the drivingcorridorshould be 17 feet. Possiblecondition:guard
againststeeringfailures.

II. Caution: The drive enable switchesmust be set to an active PWM
prior to settingany drive power switchto an energize_--_-us_-.If
the drive power switch is turned on and the correspondingdrive
enable switch is not selectedto an active PWM, then full power
will be appliedto the correspondingdrive motor when the hand
controlleris releasedfrom brake position.

12. Warning: The EMU should not brush againstthe LRV wire wheels
at any time. This constraintis to protectthe man and the suit
not the LRV. Possiblecondition: Wire breakageon wheel.

13. Warning: The gloved hand is not to be used to decoupleor recouple
a tractiondrive unit. The decoupletool is specificallyprovided
for this operation. Possiblecondition: Overtempdrive unit.

14. Hi-gainantenna sighting/LRVHeading: Coarsealignment (6°) of LCRU
Hi-gainangennamay be made at any LRV parkingheadingby use of the I
AGC meter. Fine alignment (2.5°) via the optical sight is dependent
upon the LRV headingas follows:

LRV Heading

I) 340° - 210° good - not more than
30 secs of crew time

2) 210° - 280° marginal - more than 30 secs
and of crew time

325° - 340°

3) 280° - 325° not possible

15. The LRV mirrors (eg Battery I, Battery 2, SPUand DCE) shall be dusted
at the end of each EVA if there is dust visible or if 10% of the mirrored
surface is covered with dust clumps.

16. The TV cameras will be manually positioned horizontal, CWand
pointing aft by the crew at the end of each science site.

17. The maximumdown slope velocity for slopes greater than 12° shall be
4 Kmper hour. This may require braking for extend driving times.
The brakes should be applied as required to slow the vehicle and then
relaxed (i.e., do not drag the brakes nor panic stop the LRV).
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3.8.4 Decals and Checklists

The LRV OperationsDecal locatedon the console immediately
ahead of the LRV handcontrolleris shown in figure 3.8-9.
The LRV/LCRUMalfunctionProceduresChecklistshown in
figure 3.8-I0 is includedas part of the onboard Flight
Data File and is stowed in the LRV mapholder.

/

S-"
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_3rPowERuPI BRAKE- ON, REV - DOWN
CHECKHANDCONT'L OPS +15 VDC- OFF LCRU- 1 (PM I/WB)
BRAKE- ON, REV - DOWN -
CB'S - CLOSE(EX NAV) LOWGAIN ANT - ADJUST LOWGAIN ANT - ADJUST
HOU: ALL DISPLAYS HOU: NAV, AMP HRS, TEMPS+15 VDC- PRIM
PWMSELECT- BOTH

LCRU: NEAR LM-3 (TV RMT)---

DRIVE ENABLE: ON TRAV-2 (FM/TV) IEVA 3 FINALI
FWD - PWM 1 DUST: TV, TCU_ LCRUREAR-PWM2 LRVCB- OPEN(E×AUX,

I NAV INITIALIZE] BUS A&C- CLOSED)+ 15 VDC- SEC
- *LRV-LEVEL, HEADDOWNSUN AUX CB BYPASS- ON

"_ STEERING: NAV CB-CLOSE(I-I/2 MIN)
FWD- BUSA NAV RESET- RESET& OFF LCRU: POWER- EXT
REAR- BUS D MODE-3 (TV RMT)

BRNG, DIST, RNG- ZERO

DRIVE POWER: *HOU: SSD,PITCH,ROLL,HDG ALIGN HGA

FWD- BUS A *GYROTORQUETO HOUUPDATEDUST: TV, TV LENS, TCU,
REAR- BUS D *STOW- SSD & VAI LRV BAT & LCRU

* : LNAV UPDATEI LCRUCOVER- 100%OPEN

Figure 3.8-9 LRV Operations Decal



Figure 3,8-I0

LOSS OF'VOICE COMMwith MSFN (LCRU)

LCR___._U_U:
LGA: AGC <2

MODE- FM/TV (HGA) ................ iLGA or Rcvr 1 I
CB LRV AUX - Close

POWER- alt. pos. (INT/EXT) ........... "i16.8V Batt Power or i
|DC - DC Converter I

AGC >2 & POWER>I

MODE-PMI/NB (LGA) ................ IDownlink Sig Proc ]

MODE-FM/TV (HGA) ................. IS-B Xmtr or Rcvr 1 Audio I

Traverse Mode: Swap Ant Connectors
MODE-PM2/NB(LGA)

AGC>2 & POWER<I

CB LCRU - CLOSE ................. 128V Overload I

If CB opens: MODE-FM/TV (HGA) i l

CB LCRU - Close .......... IS-Band Xmtr Short I
CB LRV AUX - Close

i a

POWER- EXT ............ ICB/Switch Short ifi

Traverse Mode: Swap Ant Connectors
MODE-PM2/NB(LGA)

CB LRV AUX - Close
POWER- alt. pos. (INT/EXT) ........... 28V Batt Power or i

DC - DC Converter I
HGA: AGC <2.5

MODE-PMI/WB(LGA) ................ iHGA or Rcvr 2 i
CB LRV AUX - Close
POWER- alt. pos. (INT/EXT) ........... JI6.8V Batt Power or

IDC - DC Converter
AGC >2.5 & POWER>I

MODE- PM2/NB (HGA) ............... I Downlink Sig Proc ]

MODE- PMI/WB (LGA) ............... lS-B Xmtr or Rcvr 2 Audi_

AGC>2.5 & POWER<I

LCRU - Close ................. 128V Overload ]CB

If CB Opens: MODE- PMI/WB(LGA) #

CB LCRU - Close .......... _S-Band Xmtr Short J
CB LRV AUX - Close

|

POWER- alt. pos. (INT/EXT) ........... 128V Batt Power or I
I_C - DC Converter I
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Figure 3,_-I0

[RV MALF. PROCEDURE

LOW ACCELEP_ATIONOR LOW SPEED

I. Cycle hand controller (fwd/rev/fwd) .......... IIntermittentContacts J

2. Check motor temps, if any motor temp.
unbalanced high (> 50°):
Affected wheel - DRIVE POWER Sw -- OFF ....... _otor Short J

If motor continues to heat:

While driving - decouple wheel ........... JTraction Drive Binding J
l i

3. Set parking brake
DRIVE ENABLE Sw (4) - PWM l .............. EPWM 2 Failure

PWM SELECT Sw - PWM l

4. Set parking brake

DRIVE ENABLE Sw (4) - PWM 2 .............. JPWM I Failure J
PWM SELECT Sw - PWM 2

5. DRIVE POWER Sw (4) - alt. pos. - ........... JBus A (D) Failure J

STEERING Sw (2) - alt. pos.

6. LF,RF DR PWR Sw - BUS A | !

LR,RR DR PWR Sw - BUS B ................. JBatt 2 Failure J
REAR STEERING Sw - BUS B

7. LF,RF DR PWR Sw - BUS C
LR,RR DR PWR Sw - BUS D ................ JBatt l Failure J

FWD STEERING Sw - BUS C

8. Restore normal configuration per power-up decal. Monitor motor temps.
frequently. Perform step 2 if motor temp. unbalance occurs.

LOSS OF STEERING AND DRIVE FROM ALL WHEELS

I.+j5VDCSw-alt.pos.-...............I 15VDCCircuitry i
l

2. Set Parking Brake
DRIVE ENABLE Sw (4) - PWM 2
PWM SELECT Sw - PWM 2

+__ISVDC CB (2) - close ................ IPWM1 Shorted J

3. Set Parking Brake
DRIVE ENABLE Sw (4) - PWM1
PWMSELECT Sw - PWM1

+15 VDCCB (2) - close ................ LPWM2 Shorted j

4. DRIVE POWERSw (4) - OFF (individually)
+_15 VDCCB (2) - close ................ [DCE Shorted J

5. STEERING POWERSw (2) - OFF (individually)
+_15 VDC CB (2) - close ................ JSteering Shorted i

f
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4.0 APPENDIX

4.1 ABBREVIATIONSAND ACRONYMS

ALSD Apollo Lunar SurfaceDrill
ALSEP Apollo Lunar SurfaceExperimentsPackages
A/S Ascent Stage (of the LM)

B8 Boyd Bolt (fastenerson ALSEP)
BRB Big Rock Bag (SampleReturn Bag - CFE)
BSLSS Buddy SecondaryLife SupportSystem

CDR Commander
CRE Cosmic Ray Experiment
C/S CentralStation
CSVC Core Sample Vacuum Container
CTV Color Television (Camera)

D/S DescentStage (of the LM)
DSBD DocumentedSample Bag Dispenser

ECS EnvironmentalControlSystem
EMU ExtravehicularMobilityUnit
EP ExplosivePackage
ETB EquipmentTransferBag
EVA ExtravehicularActivity

GCTA Ground ControlledTelevisionAssembly

HBW High-speedBlack and White Film
HCEX High-speedColor ExteriorFilm
HEDC HasselbladElectricData Camera
HFE Heat Flow Experiment
NGA High-GainAntenna

ICG InternalCover Garment
ISS InterimStowage Shelf

LACE Lunar AtmosphericCompositionExperiment(same as LMS, qui vide)
LCG Liquid Cooled Garment
LCRU Lunar CommunicationRelay Unit
LEAM Lunar Ejecta and MeteoritesExperiment
LEC Lunar EquipmentConveyor
LGA Low Gain Antenna
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LiOH Lithium Hydroxide
LM Lunar Module
LMP Lunar Module Pilot_
LMS Lunar Mass Spectrometer

LRV Lunar Roving Vehicle
LSG Lunar Surface Gravimeter
LSPE Lunar Seismic Profiling Experiment

Mag Magazine (for 70 mm)
MCC Mission Control Cen_er
MESA Modularized Equipment Stowage Assembly
MSFN Manned Space Flight Network
NAV Navigation System (on the LRV)
NFE Neutron Flux Experiment

OPS Oxygen Purge System

PLSS Primary Life Support System
PRA Parabolic Reflector Assembly

RCU Remote Control Assembly
RHSC Right Hand Side Co_isole
RTG Radio-isotopeThermoelectricGenerator

SCB Sample Collection Bag _-.
SEP Surface Elecrtrical Properties (Experiment)
SEQ Scientific Equipment
SESC Special Environmental Sample Container
SRC Sample Return Container
SSD Sun Shadow Device (on RLV)
SSE Space Support Equipment (system for deploying _RV)
SRB Sample Return Bag (Same as Big Rock Bag)
TCU Television Control Unit
TD Touchdown

UHT Universal Handling Tool (from ALSEP)
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4.2 EQUIPMENTDECALS

Decals are provided as required to supplement the crew cuff check lists
and to provide detailed information for tasks that require step-by-step
operations. Figure 4.2-I shows the decals for the lunar surface cameras
and the ALSD.
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HCEX 12 EVA Y_

1/250 _

9 3 i. PUSH SWITCH TO TEST

2. PULL PIN 2 (LEFT SIDE)

CREWIN SUN ll/25C 3. TURN LOCK 3(BOTTOM RIGHT)CCW
FULLSHAD5.6/125

4. TURN LOCK 4(RIGHT SIDE)CCW
PULL UP-PULL I_ANYARD TO RIGHt

HBW 12 EVA 5. REMOVE & INSTALL HANDLE-BLACK

1/250 _y__! }///_ PIN UP

9_3 6. REIVK)VERACK - LIFT VERTICALLY
7. PUSH LEG FROM CLIP

CREW IN SUN 11/25C

jFULLSHAQ5.61125 POLZ../125 8. EXTEND & LOCK LEGS (3)

These decals are affixed to the CDR 9. PLACE PACK ON SURFACE
oo and LMP HasselbladElectricData Cameras. 10. PULL PIN 5 SWING COLLARUPC_I

11. REMOVE DRILL

j

These decals are affixedto the Lunar
SurfaceDrill thermalcover.

'* _EM_VE _HE_M_ C_"VE_
BEFORE DRILLING

FIGURE4,2-I EquIPMENTDECALS

') 1 "!



4.3 EMU MALFUNCTIONPROCEDURES

The followingCuff Checklistpages containthe malfunctioncrew pro-
ceduresfor eleven (ll) EMU malfunctions,for loss of voice communi-
cationsthrough the LCRU on the LRV and BSLSS donning,activationand
doffingprocedures. These pages are includedas the last section in
both the CDR and LMP Cuff Checklist.

/
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I

___jE, uLL
EHU HALFU_CTIO_IS

-HU l: Vent F]_____-_P_Tone_Oni _c°.... I

Fan- 0"1-"f/On _-
If Flag Still On After lO Sec: u

OPS-On, Purge Vlv-LO (Fan Fail)

_" FHU 2: Pres Fla_O¢'rone-Onl
OPS-On

C_JI

_,_- If Pres Flaa Clears: _-
--' --Ca-p Off/O.... PRV, OPS- n <
_.l[c If Cuff Gage Stable, OPS-Off ','
_' (PRV Fail)

If Cuff Gage .Decays w/OPS Off,
(Leak Or PLSS Reg Fail)

If Pres Fla(L Still On: Verify o_
Cuff Gage & Ti.1>3.4, OPS-Off I

(Pres Sens Fail)
I-'-

I

I
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J....................] .........................l
_-. •_ -:: r.)- , '"- "; - i
' Oh !I'II!_ O. k;,_ I I:L_.I"I.J. ]I. IH_'"('.II

_9 -;r:i,CuF-r'r.::,-_, & };i SS n') OL,' I I
"_±" t'T ."_" E'- - , ", l_ fl. (}[_C. n_ I

C-.} I J I _.,_!! I O,.}i|.." /¢'.k=, i_, .t'"U!l_ I

c._ ""7-_,'"":Y;.......c;-",y"c I1....._ (,2- 0,3 (,L.,S"',,"-'!}[:_i I) I
, q ",_If CUFf ga,:v_<3.7, OP..-L, J

Cap "'I ,_ Oi-'S-O;,:F/()n
IF Cuff G.g,. St.M:.I ,_, OPS-Off

(F'KV F_._iI ) jIf Cuff Giv.je Decays ;,t/OPS Off, ..
. I. ")_ 1- (Le_ Or PI_SS I,-'g Fai{)

_ If PISS 02 Oi;v [)-;c:r: OPS.-Orl(I.e_K)

IC,

'"1 [

' 1
r--

I

L _t
' I!

! 11 . .!
' YeT i¥:ii]Ti:#ci-::_@,TE;-;i-';_E,T....

C"I OVet 1TI For .)ubl Rester1: Or Aux _-
- IH20"Act: Sub! Restart: Prim H20 _:

Clsd_ D ver_et...._AX_ k'ait 5 ilin, o
Diverter-!.IIi.:, Prim H20 - Open,
Hait 4 IHn Or H20 Flag Of-F_
Diverter As Desrd (Sub] Brkthru)
Aux H20 Act: Diverter-HIH, Aux
H20 ,- Open, _,-/ait 4 l.lin Or t120 _-
Flag Off,. Diverter As Desrd
(Prim tl20 Depletion)

If Tt-/ Does I_oScVet" Subl Brkthru
Or Pr-im H20 Bel)"etion:
(t120 Press S,,vFai t)

]f Add'l Cooling P,eqd, Act.

13SLSS(Subl I)egrd) If No BSLSS, ,_

I OPS - Oil> Purge VIv--Hi >, ,
I If Prim H20 - C1sd: Diverter-,.,II,,,

I Prim H20 - Open, Uait 4 l,linOr

i i



I Vet Prim & _','" l{20-Ope,:, if OF,en'- & Add'l Cooling Reqd_ Act.
"_' BSLSS (Sub] Degrd) i[f f,fo BSI.SS,
_I OPS-On, Purge Vlv-IH]

IVet TH For _u,)l Restart: Prim
H20.-Clsd, Dlverter-,,,-_X_ _-'ait 5

I Min:. Diverter-NIN, P"im. H20-Oper._ _,_ait 4 I.Hn Or H20 Flag
Off, Diverter As Desrd

'-I (Subl Brkthru)

Press Sw Fail or 1120Blocked
Or Depleted)

I If Prim Or Aux ll20-Clsd:Diverter--I.I!N,Prim & Aux I]20 -_-
:_ Op_.n,Wait /IMin Or II20Flag
ir_ ..

i Off, Diverter As Desrd _,.
L_ i •

--f ..........................

_F-],iu5:I......_ i<,oF1_ii_

If <3.4: 0PS-On (Pres Flag
"-_i;-& Leak Or PLSS Reg Shift)
If >3.4: After Tone Off,
"-C-_,clei.iede Sel A/AR

If Tone On Again:
Fan-Off 5 Sec,
If I'_oVent F1_ag: OPS-On, Purge
V-IT--L_-o-(V_J'nti_i-ag & Fan Fail) _-
If VenLF1a_.(L03L: Fan-On, Check
"FI-'.SS---02Qty, if > Than Normal uJ
Decr Rate: OPS-ON(02 Flag
Fail & EiiU keak)

If No Tone & TI,I Confirms Low
-._-- 1120Press (H20 Flag Failed &
,_ H20 SVs Proble_.1-Golo EMU 4 If r.

X)_ " " I

,,_ PP,IM In Use,Or 4A If AUX In Use)
_:I_ If TI,;If20Press Good (llransient__
_i_,_ Cond Or Tone Fail)

I

.........i i

289



_ hld" •_ OK) "-lea-ors 1 _1_,_.

OPS-On -I_

If Cuff Gaqe Incree.se, nl_ 1,-, - CI_L-s._-i_._.g-_-s.-n.-T.,::_c-)....... .__

IIf I'{o Ga_;, It,c,_ ..... ,
Ver H4"->3"77-(-ETPs----Off
(Cuff Ga.geFail)

< !LI_LU_7_:___E_s,__o2__.,:,I,_._I..*',_,_orm_I ]
t_j Ck Cuff Gage Or 02 Flag-O

If Cuff Gaoe >4.0_ OPS-OiIs
-:F.sS-6ZTdi::,-_L_sreg Fai l )
If Cuff g_.ae <3.7 Or 02 F'lag_=O,
-_Fs=-6iT(C'_;aTy
If Ho A2Qarent Failure_ Vet TI,1

'- ,_gd--Or }:-dqcer Fail Or,l.eak)

I

2_



.....................it I !r..................,
........ k"" - .... I

Ver l_iv_ri:er-i.iA>', & Pump-On l
.... .u,,) Mux H20-i Ver Prinl & (if On g'," ° " I
r._, Open: If Open., Act. Ga__:Trap ..... iP,
c_ 5 Sec_ Nait. 3 i,n , If Add'l"'l l,,'

T'I'--!!_!

Cocfling Reqcl, ,a.c_. _S_SS (F]o_v =_!.-i;.,lj

Restr, S,ubl Or Ik.!m,_l)eqrd, Or
Heatke_'.) [_f .KoBsl.s_, _.t:;
OPS--On, Purc'e Vlv-.!li] .o,

.,- Vet T/.i For Aux 1120Act: Diverter .... i"

.><,,,. A,_,,_O--O,,_n,,_' !.,_,__,.?,o. i_iiI

t_ Diverter As De_ro (Prim 1120
i Depletion)
I If Prim Or (If On Aux) Aux 1120
' Clsd: Diverter-HIN_ Prim & (If

[1_ On Aux) Aux h_.t]-(,pen_ 4.,'air 4Mih: Diverter As Desrd

Z

i i

i ][ I
II i_iTt,_,'r-_oiU_#T_-(i;'_r)c:i;'o_; !mlIf 1 Blab,e-B-EVer)

r__=_icyd_ ,TTS;.;-,.,A1il_ ,._O,,i if3
| l-;i_l (ltaud Signals) I/ I'-l_kl,s__,_oco,,,,m,c_t_To_, u<r,To !
"I-1_::!_'I....
k[_:_j-_iTT.T-_Lo-i_gice C'or_,m(LCRU)] I

i If i_o c ,.,m i;e'h',,,een cr'e_,.nen, _-,"--p'_F:f6F#-LT_ij-'fi-;-........... _ I

I -r ,,. 5.._

If no co!nm with S,D_;. I

-(_.I_--Vo i--C_]T{Fo-I-(_']]_ l-A- Hou )
-- P,epoint LCRU.antenna [

Hode - PHI/WB or Fi.I/W l_i

L PoinL selected antenna r-.

LCRU cl) - close
LRV AUX cb - close ,--'

I_CiW I)O{;EII Sw a.lL pos (I_F/EXT) '-'

I I
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F..................i !................l
, I Ur.,stow BSLSS

2 Co;:n lether .,='-,-",'_o,_..,,_,..Cre,,..,inc!n:
_ BSLSSH20 Fio;_ Divide:r At Good

PLSS, _,,-.d PLSS On RH _''.bl(]e
3 Remove Ous.; Cover From ,L,LJS

_0 b _ I0...Ih_O Flow ;,'"'_
4 l)iscon Good PLSS H20 Fr.omPGA ,:

_- 5 Corm BSLSS H20 Flov' Divider To <-i=_

_, 6 l-azzera PLSS Puhp-Oh"
7 Discon Failed PI_SSH20 From

PGA& Secure |

8 Discon BSL.,_ I!20 rrom ,>S,_SS

II!20 Flo'_ Divider
9 Corm BSLSS H20 lo PGA1.14th

• '_ Fai led PI.SS
llO Corm Good PLSS I120 To BSLSS

H20 Flow Divider

1 l

BSI_SSDof, l

I

1 Diseon BSLSS From Failed PLSS _[PEA ,,
2 _'" _:IDlscon Tether From Both PG.a.'s _
3 l)iscon PLSS ti20 From BSLSS _J
4 l)iscon BSLSS From _"I,_A& Discard
5 Corm Good PLSS tl90 To PLI,_, I

6 Ingress LI.I I

" "<1

I

I

I
oal
P"-I

t !
r.--!

!
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/ - 4.4 TRAVERSE PLANNING PARAMETERS

Note: Section 4.4 has been prepared in its entirety by the Operations
Analysis Branch, Systems Engineering Division, Apollo Spacecraft
Program Office

/
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EVA TRAVERSE P!2_NNING PARAMETERS

The purpose of this appendix is to provide a summary reference

source for primary data used in lunar surface traverse planning.

These data are those that have been generally concurred with for use

in current lunar surface operations planning and study. Officially

approved data for each mission ultimately appear in the Apollo Space-

craft Operational Data Books, Flight Mission Rules snd the Flight Plan.

Prior to that time, these EVA traverse planning parameters will be

updated periodically through the Lunar Surface Operations Planning

Meetings.

Primary lunar surface traverse planning data presented herein _

are categorized for each reference with the organization and person

responsible for the data indicated at the bottom of each page, along

with the official data source reference.
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APOLLO17 PLANNINGPARAMETERS

I. CrewmenParameters

I.I Metabolic Rates l, QM

a. Riding on LRV 550 Btu/Hr

b. Working

(I) Overhead and ALSEPActivities I050 Btu/Hr

(2) Geological Station Activities 950 Btu/Hr

c. Contingency Walking

Walking Speed2

(Average) Metabolic Rate
Duration Over Uncorrected Including 20-Percent

Map Distance Uncertainty

Up to 1 Hour 3.6 Km/Hr 1560 Btu/Hr
f Total Return Time

Return Requiring 2.7 Km/Hr 1290 Btu/Hr
Over 1 Hour

d. Normal Walking (Average)

2.5 Km/Hr, Uncorrected Map Distance, I000 Btu/Hr

1.2 Respiratory Quotient 0.90

1.3 Time in Pressurized PGA3

Uninterrupted time in a pressurized PGAshould be limited to
7 hours of nominal EVA.

Responsible Organization: Medical Operations Division/DD

Point of Contact: J.F. Zieglschmid, MD; Ext. 42
2R. G. Zedekar/CG3; Ext. 3091

Official Data Sources: ISODB, VoI. II, LM Data Book, Part I, Table 4.3-2,
page 4.3-13

,_ 3SODB,Vol. IV, EMUData Book, Operational Con-
straints and Limitations, page 3.2-3, EPG-II
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APOLLO17 PLANNINGPARAMETERS ....

2. PLSS Parameters

2.1 PLSS Battery

a. BatteryCapability 25.4 Amp-Hours

b. BatteryVoltage 16.8 Volts dc

c. TM Usable 20.92 Amp-Hours

(1) Pre-EVACheckout 1.2 Amp-Hours

(2) Post-EVAReserve 1.43 Amp-Hours

(3) TM Inaccuracy 1.85 Amp-Hours
at 7.6 Hours

d. Usage Rate 2.7 Amps

ResponsibleOrganization: Crew Systems Division/EC

Point of Contact: J.L. Gibson;Ext. 2352

OfficialData Sources: SODB, Vol. IV, EMU Data Book, EMU Consumables
Tables 4.0-3A and 4.0-3B
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APOLLO17 PLANNINGPARAMETERS

2. PLSS Parameters (Continued)

2.2 Primary Oxygen Supply

a. POSBottle Volume 378 Cu In.

b. Full Charge EVA_(_EL_A_]_ (EVA 2 or 3)

1432 Psia @70°F 1395 Psia @70°F
1.860 Lb i.810 Lb
(Z = 0.9485) (Z = 0.950)

c. EMUPressurization 70 Psia
0.091 Lb

d. LM Repress 25 Psia
0.031 Lb

e. TM Inaccuracy 48 Psia
0.060 Lb

f. Minimum Regulation Pressure 145 Psia
0.180 Lbf--

/

g. 02 Reserve at Normal Working Rate 76 Psia
0.095 Lb

h. Total Usable 02 1.403 Lb 1.353 Lb

2.3 EMU02 Leak Rates

a. EVA 1 0.020 Lb/Hr

b. EVA 2 0.028 Lb/Hr

c. EVA 3 0.035 Lb/Hr

Responsible Organization: Crew Systems Division/EC'

Point of Contact: J.L. Gibson; Ext. 2352

Official Data Sources: SODB, Vol. IV, EMUData Book, EMUConsumables
Tables 4.0-3A and 4.0-3B, and Mission Appendix
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APOLLO 17 PLANNINGPARAMETERS f-_

2. PLSS Consumables (Continued)

2.4 02 Usage Rate 1.627 x 10-4 (QM) + EMULeak Rate

2.5 PLSS Feedwater

a. Feedwater Loading 11.90 Lb

(I) Main Tank 8.50 Lb

(2) Aux. Tank 3.40 l.b

b. Transport Loop Makeup (EVA 1 only if 0.13 Lb
PLSS launched with feedwater)

c. Non-Expellable 0.09 Lb

d. Slave Water 0.63 Lb

e. Usable Leftover Slave Water (EVA 2 or 3) 0.30 Lb

f. Reserve at Normal Working Rate Provided by slave
water and thermal .......
inertia

g. Heat of Sublimation 1038 Btu/Lb

h. Usable Feedwater _ (EVA 2 or 3)

10.86 Lb 11.29 Lb
11,273 Btu 11,719 Btu

Responsible Organization: Crew Systems Division/EC

Point of Contact: J.L. Gibson; Ext. 2352

Official Data Sources: SODB, Vol. IV, EMUData Book, EMUConsumables
Tables 4.0-3A and 4.0-3B, and Mission Appendix
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APOLLO17 PLANNINGPARAMETERS

2. PLSS Parameters (Continued)

2.6 EMUHeat Leak, Qhl I

EVA I II III

T=O Launch 0 RLP* +135 RLP* +200 RLP*

T+24 Launch TBD TBD TBD

*RLP - Rough Lunar Plain

2.7 Feedwater Usage Rate2

"a. Cooling Rate, T = 1.26 QM+ 153 Btu/Hr + Qhl

• QT

b. Feedwater, WH20= 1038 Btu/Lb H20

2.8 PLSS LiOH Capability 3

a. Nominal Loading

(I) Total CO2 Absorption, No Thermal Soak 10,900 Btu

(2) Total CO2 Absorption, Thermal Soak 8,400 Btu

b. Usage Rate Crew Metabolic
Rate

Responsible Organization: Crew Systems Division/EC

Point of Contact: J.L. Gibson, Ext. 2352

Official Data Sources: LSODB,Vol. IV, EMUData Book, EMUHeat Leaks,
Figure 4.0-I and Mission Appendix

2SODB, Vol. IV, EMUData Book, page 4.5-66,
Figure 4.5-44

3SODB, Vol. IV, EMUData Book, EMUConsumables,
Tables 4.0-3A and 4.0-3B
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APOLLO17 PLANNINGPARAMETERS _

3. BSLSS/OPS

3.1 OPSI

a. OPSBottle Volume 322 Cu In.

b. Full Charge 5.75 Lb at 5880 Psia

c. Residual

(I) High Purge 0.706 Lb at 500 Psia -40°F

(2) Low Purge 0.411 Lb at 300 Psia -40°F

(3) Makeup 0.106 Lb at I00 Psia 64°F

d. Usable

(I) High Purge 5.04 Lb

(2) Low Purge 5.34 Lb

(3) Makeup 5.64 Lb
f

e. Lifetime

(I) High Purge 39 Minutes

(2) Low Purge 79.5 Minutes
2

3.2 BSLSS

a. BSLSSHookup Time Required 3 5 Minutes

b. Emergency LM Ingress Time3 13 Minutes

c. Time Limit for Walk-back to LRV I0 Minutes
(Ops Low Purge) for BSLSSHookup

Responsible Organization: Crew Systems Division/EC

Point of Contact: J.L. Gibson; Ext. 2352
3R. G. Zedekar/CG3; Ext. 3091

Official Data Sources: zSODB,Vol. IV, EMUData Book, EMUConsumables
Tables 4.0-3A and 4.0-3B, Figure 4.6-5

2SODB, Vol. IV, EMUData Book, Section 4.7,
page 4.7-I .....
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APOLLO17 PLANNINGPARAMETERS

4. Lunar Roving Vehicle

4.1 LRV Mobility Rate for Premission Planning 7.3 Km/Hr

4.2 LRV Emergency Return Speed Not to exceed 9.2 Y_i/Hr
for premission planning;
actual value to be
assessed in real time
over outgoing leg of
traverse.

ResponsibleOrganization: MSFC

Point of Contact: O. Arnett

OfficialData Sources: LRV OperationsData Book
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SPECIAL SUPPLEMENT

The following maps are reproductions of the Flight Data File
maps that the Apollo 17 crew will transfer to the surface and
use during their sorties at Taurus-Littrow. Each map is two-
sided: one side shows the traverse as an overlay on a photo-
map of the part of the site; the other side is a topographic
map with navigational information. Both sides give place names
which, for the most part, are informal designations given by
the crew to aid them in describing their findings and location
during lunar surface operations.
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