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INTRODUCTION

This Final Apollo 16 Lunar Surface Procedures Document is  used
to document the planning f o r  lunar surface EVA operations on
Mission J -2 ,  t o  describe the crew equipment interface, and to
document the manner in  which the lunar surface mission require-
ments are  to  be implemented.

The nominal plan includes three two-man EVA periods during the
73 hour stay o f  the LM vehicle on the lunar surface. T h e  f i r s t ,
second and th i rd  EVA's are each planned f o r  seven hours o f  ac-
t i v i t y  from depressurization t o  repressurization o f  the LM.
Several a l ternate  operation plans are included in  this edition
to cover such off-nominal cases as higher-than-anticipated work-
loads which resul t  i n  shorter PLSS time-to-consumables-redline,
di f f icul t ies  i n  placement or  deployment o f  experiments resulting
in time loss,  and malfunction o f  an EMU or PLSS before or  during
an EVA which occasions subsequent single-man EVA contingency
operation, e t  cetera.

EMU operations and procedures (including contingency) are  covered
in the EMU AOH, Reference 7 .

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

This document contains summary and detailed timeline and pro-
cedures data.  T h e  voice data plan and copies o f  the crew's
cuff checklist are.included. T h e  summary timelines are
essentially a  task flow analysis along a  time base showing
coincident ac t iv i t i es  and points o f  interaction between crew-
men. T h e  detai led timeline procedures simply l i s t  in  the
sequence o f  performance, the steps required to  carry out each
of the tasks ident i f ied  i n  the summary timeline. I t  i s  i n  the
detailed timeline procedures that  the crew/equipment interfaces
are revealed. B o t h  the summary and detailed timeline proce-
dures present the CDR's and the LMP's task side-by-side to
minimize the confusion as t o  which crewman i s  doing what and
to show how they cooperate i n  the lunar surface operations.
The voice data plan i s  provided coincident with the detailed
timeline procedures as a  device by which cap-corn (capsule
communicator) i s  able to  keep abreast o f  the crew's act iv i t ies
and t o  provide cap-corn with cues, data and data recording
points with which t o  provide realtime assistance to  the lunar
surface crew during the EVA ac t iv i t i es .  T h e  crew's cu f f  check-
l ists  a r e  included f o r  information only,  showing the procedural
cues the  crew have a t  t h e i r  f ingert ips.



The procedures herein are responsive to the Mission Requirements
for SA-511/CSM-113/LM-11 J -2  Type Mission currently in  effect
as o f  the date o f  this document.
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2.0 M I S S I O N  DESCRIPTION

The fo l low ing  information i s  taken from the "Mission Require-
ments, SA-511/CSM-113/LM-11 J -2  Type Mission, Lunar Landing,"
and i t s  approved rev is ions.

2.1 M I S S I O N  OBJECTIVES!ge1)

The fo l l ow ing  primary mission object ives have been assigned
to t h i s  mission by the Of f i ce  o f  Manned Space F l i gh t  (OMSF)
in t he  Mission Implementation Plan (Reference 1 ) :

Perform selenological inspec t ion ,  survey, and sampling
of  mater ials and surface features i n  a  pre-selected area
of the  Descartes reg ion.

2) Emplace and ac t i va te  surface experiments.

3) Conduc t  i n - f l i g h t  experiments and photographic tasks
from luna r  o r b i t .

Detailed ob jec t ives  have been derived from the OgSF-assigned
primary ob jec t i ves ,  p laced i n  order  o f  p r i o r i t y,  and deta i led t o  the
extent necessary f o r  mission planning.

3



2.2 L U N A R  SURFACE PRIORITIES

The detai led objectives and experiments are l is ted below in
their order o f  pr ior i ty.  Accomplishment o f  the detailed ob-
jectives and detailed experiments planned for  the lunar surface
wil l  not  be jeopardized f o r  the sake o f  those planned for  lunar
orbit or  coasting f l i g h t .

Priority D e t a i l e d  Objectives and Experiments

Lunar Surface

4

1 D o c u m e n t e d  Sample Collection a t  highest pr ior i ty  traverse
station (Par t  o f  Lunar Geology Investigation)

2 H e a t  Flow (5-037) (Par t  o f  Apollo 16 ALSEP)

3 L u n a r  Surface Magnetometer (S-034) (Par t  o f  Apollo 16
ALSEP)

4 P a s s i v e  Seismic (5-031) (Pa r t  o f  Apollo 16 ALSEP)

5 A c t i v e  Seismic (5-033) (Par t  o f  Apollo 16 ALSEP)

6 D r i l l  Core Sample Collection (Part  o f  Lunar Geology
Investigation)

7 L u n a r  Geology Investigation (5-059) (Portions other
than p r io r i t y  items 1 and 6  above)

8 F a r  UV Camera/Spectroscope (5-201)

9 S o l a r  Wind Composition

10 S o i l  Mechanics (S-200)

11 P o r t a b l e  Magnetometer (5-198)

12 C o s m i c  Ray Detector (Sheets) (S-152)



EVA REQUIREMENTS

The stay t ime on the lunar  surface i s  open-ended and t he  planned
maximum w i l l  n o t  exceed approximately 73 hours. A f t e r  checkout o f
the U4 t o  assess i t s  launch c a p a b i l i t y,  t h e  UM w i l l  be depressur iz -
ed t o  al low egress o f  astronauts t o  the  sur face.  T h e  nominal p l a n
w i l l  provide f o r  three periods o f  simultaneous EVA by  both a s t r o -
nauts. T h e  f i r s t  EVA per iod w i l l  be up t o  approximately 7  hours
in durat ion and w i l l  be constrained by a  maximum o f  18 hours b e -
tween the  time o f  crew wake up on the  day o f  landing t o  t h e  t ime
of repressurization a f t e r  the  f i r s t  EVA per iod .  T h e  second and
third EVA periods w i l l  be approximately 7 hours each i n  du ra t i on .

Traverse planning w i l l  provide f o r  re turn ing t he  crew t o  t h e  LM
under each o f  the fo l low ing  s i n g l e - f a i l u r e  cond i t ions .

Use o f  the buddy-secondary l i f e  support system due t o  an
inoperative PLSS anytime dur ing a  r i d i n g  t raverse (based
on the assumption t h a t  the  LRV w i l l  operate p roper ly  du r ing
the return t o  the  [NI).

Use of two PLSS's f o r  a walking return t o  the LM from an
inoperative LRV anytime dur ing a r i d i n g  t raverse  (based
on the  assumption t h a t  both PLSS's w i l l  operate  p roper l y
during the re tu rn  t o  t he  114).

Traverse planning w i l l  n o t  be provided f o r  dual f a i l u r e  cond i t i ons
such as two PLSS f a i l u r e s  o r  an LRV f a i l u r e  combined w i t h  a  PLSS
fa i lu re .  ALSEP deployment operations w i l l  be  accomplished dur ing
the f i r s t  EVA w i t h i n  the  l i m i t a t i o n s  and cons t ra in ts  de f ined  i n
the CSM/LM Spacecraft Data Book, S1A-8-D-027, Vo l .  V,  ALSEP Data
Book f o r  Apol lo 16.

Television transmission w i l l  be provided as ear ly  as practicable
during the  EVA per iod.  Te l e v i s i o n  coverage w i l l  i n c l u d e  an a s t r o -
naut descending t o  the  l u n a r  sur face,  an externa l  v i ew  o f  t h e
landed LM7 a  panorama o f  d i s t a n t  t e r r a i n  fea tures  and an as t ronau t
conducting l una r  surface a c t i v i t i e s .  Te l e v i s i o n  coverage w i l l  b e
provided by the  GCTA dur ing each science s top  when us ing  t h e  LRV.

Photography w i l l  be employed throughout the EVA t o  document the
act iv i t ies and observations.

Figure 2.3-1 gives sun elevation and azimuth a t  the Descartes
site as a  function o f  date, GMT and GET. Table 2.3-1 g ives ear th
and sun elevat ions and azimuths a t  t h e  nominal EVA s t a r t  t imes
for th is  mission.
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Note: A l l  da ta  based on a  nominal l aunch  date
and t ime

START
EVA

AZIMUTH ELEVATION
APPROX.

EARTH
EARTH SUN EARTH SUN CRESCENT

SIZE

1 -41° 870 78' 1 4* 45%

2 _390 84° 770 25° 35.5%

3 -38' 82° 750 37' i  2 6 . 5 %6.

TABLE 2.3-1:  EARTH/SUN AZIMUTH AND ELEVATIONS AT

NOMINAL EVA START TIMES FOR DESCARTES
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LANDING SITE DESCRIPTION

Descartes, the J-2 Mission landing area, i s  located i n  a highlands
region lying in  the southeastern portion o f  the moon. T h e  landing
area o f  interest l ies t o  the southwest o f  the Mare Tranqui l l i tat is$
north o f  the Descartes Crater,  and several hundred kilometers west
northwest o f  the Theophilus Crater. T h e  landing coordinates are
8'59'55" S lat i tude,  15'31'12" E longitude based upon preliminary
Apollo 14 triangulation measurements.

The Descartes area i s  characterized by h i l l y,  grooved, and furrowed
terrain (Descartes Mountains) which appears t o  be morphologically
similar to many terrestr ial  areas o f  volcanism. T h i s  area i s  also
the, site o f  an extensive development o f  highland plains material
(Cayley formation), a  geological u n i t  o f  widespread occurrence i n
the lunar highlands.

This region i s  important to  the lunar geologist since knowledge o f
the composition, age, and extent o f  magmatic dif ferentiat ion i n  a
highland volcanic complex is  part icularly important i n  understand-
ing lunar volcanism and i t s  contribution to  the evolution o f  the
lunar highlands. A  comparison with similar mare complexes provides
an evaluation o f  wide spectrum of  lunar volcanic a c t i v i t y.  A n
understanding o f  the composition and age o f  the highland plains
material also adds t o  the knowledge o f  the processes which modify
large areas o f  the lunar highlands.



_ A(1)DETAILED SCIENTIFIC OBJECTIVES OF THE DESCARTES REGION

The landing si te  f o r  the J-2 Mission i s  the Descartes area o f  the
moon. The relationship between the Descartes region and previous
Apollo landing sites i s  shown in  Figure 2.5-1. A  more detailed
view of  the Descartes region i s  shown in  Figure 2.5-2. T h e  Des-
cartes region l ies  i n  the lunar southern highlands and i s  unique
in that i t  i s  the highest topographic region on the near side
of the moon. S ince  no recognizable gravity anomalies are asso-
ciated with this  region, th is  mountainous plateau apparently
must extend to  a great depth to  be isostatic.

The portion o f  the Descartes region which has been selected fo r
the LM touchdown point and the synthesis o f  candidate traverse
routes and activit ies i s  shown in  Figure 2.5-3,  T h i s  f igure
shows two other candidate landing points that  were considered i n
the selection process. T h e  selected landing point, Point 2 ,
provides for  the accomplishment o f  objectives associated with
the Descartes landing s i te  and i s  located a t  the coordinates o f
15'31'12" E and 8°59155" S based on preliminary triangulation
measurements. T h e  geological rationale f o r  selection o f  this
landing s i te  i s  presented in the following paragraphs.

The lunar highlands appear to consist o f  three major types o f
deposits: ( 1 )  undivided pre-Imbrian materials and older degraded
crater materials, ( 2 )  ejecta blankets composed o f  material e j e c t -
ed by the major basin-forming events, ( e . g . ,  Mare Imbrium forma-
tion) that  are typif ied by the Apollo 14 Era Mauro and Apollo 15
Apennine Mountains highland areas,and (3 )  volcanic constructional
materials that  are exemplified by the Descartes highland region,.the Apollo 16 lunar landing s i te .

The Descartes area is  an outstanding location to  sample and study
the petrochemistry o f  two volcanic constructional units o f  the
lunar highlands: the Cayley formation uni t *  and the Kant Planteau
unit, o f  which two separate and dist inct portions are present.

Fresh craters o f  various sizes, also present within the candidate
landing area, allow sampling o f  these highland units t o  varying
depths. T h e  mounded floors o f  craters within this landing area,
up to 1 kilometer in  diameter, suggest that a  lower layer o f  un-known origin has been penetrated.

*The Cayley formation unit  and Cayley Plains are used as i n t e r -
changeable terms i n  this section. Cay ley  formation i s  a  general
geological term whereas Cayley Plains i s  associated with the
Cayley formation unit  peculiar to the Descartes landing s i t e .
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The Cayley formation unit  i s  highland plains material consisting
mostly of  smooth to  undulating terrain probably resulting from ifluid volcanic flaw rock and oyroclastic detr i tus.  T h i s  u n i t  s
the largest single identif iable rock uni t  on the  near side o f  the
moon (covers 7  percent o f  near side surface) except f o r  mare
regions. T h e  Descartes Mountains (edge o f  Kant Plateau uni t )
are composed of  h i l ly  and furrowed highland plateau material
that is  probably the product o f  more viscous volcanic f low rock,
pyroclastics, and their  associated cones. T h i s  type o f  un i t
covers 4.3 percent o f  the near side o f  the moon. T h i s  landing
site provides a unique opportunity to  accomplish dating and other
studies o f  the morphological evolution o f  young, bright-rayed
raters. T h e  geological information obtained can be applied t o

infer ages o f  other visible craters o f  apparently s imi lar  con-
struction.

The specified geological features recommended f o r  sampling i n
the proposed landing area (Figure 2.5-3) are  as follows:

a) Cayley Plains which include young, bright-rayed craters
(North Ray, South Ray)

b) South Descartes Mountains (Stone Mountain)

c) North Descartes Mountains (Smokey Mountains)

d) Subdued craters and crater chains

13



2.5.1 C a y l e y  Plains (North Ray, South Ray)

Since the proposed landing area i s  on the smooth phase o f  this
unit, UM vicini ty  samples w i l l  provide material o f  this u n i t .
Bright-rayed craters o f  sizes up to  1 kilometer in  diameter
penetrate this uni t ,  and would permit selective sampling to  a
depth o f  about 200 meters.

Exposed in  the east wall o f  the bright-rayed North Ray Crater
(Fi9ure 2.5-4) and recognizable as a  scarp-forming uni t  to  the
south and east o f  the crater i s  the youngest stratigraphic un i t
of the Cayley formation. I n  addition, a  lower stratigraphic
layer lying approximately 150 to  200 meters below the present
surface i s  indicated by mounds i n  the floors o f  a l l  craters o f
about 1 kilometer in  diameter. Speculations as t o  the origin
of this lower layer include: another type o f  Cayley constructional
unit; Imbrium basin ejecta; Nectaris basin ejecta; o r  pre-Imbrium
local source material. D e t a i l e d  sampling should provide the
correct answer. C r a t e r  rim sampling alone should determine i f
pre-Imbrium material i s  present or  not.

Excellent samples o f  the Cayley Plains would be provided by radial
sampling o f  the bright rays emanating from North Ray and South Ray
Craters (Figure 2 .5 -4 ) .  Investigations should also be made o f  the
seemingly rimless craters i n  this area and of  the one very dark
crater west o f  the selected landing point.

2.5.2 S o u t h  Descartes Mountains (Stone Mountain)

These h i l l s  form the north edge o f  a bright,  h i l l y,  and furrowed
unit that extends southward 100 kilometers t o  the crater  Descartes
and eastward 50 kilometers across the Kant Plateau. T h e  Kant
Plateau uni t  i s  recognizable a t  several highland areas on the
near side o f  the moon and becomes more prevalent on the f a r  side.
This uni t  appears t o  have been formed o f  very viscous lava,  mor-
phologically the opposite o f  mare lava.  Samples from these h i l l s
will provide material from a large regional highland volcanicunit, the Kant Plateau.

2.5.3 N o r t h  Descartes Mountains (Smokey Mountains)

This feature might be a pre-Imbrium crater wall although i t  i s
more probably a volcanic constructional form. Sampling would
establish whether ancient breccias are present from a d i f ferent
region o f  the moon or  i f  these h i l l s  are jus t  another area o f
highland volcanics. Samples supporting ei ther  hypothesis would

14
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afford valuable data. A  desirable area to  sample this  un i t
would be a large crater a t  the south base o f  these h i l l s .

2.5.4 Subdued Craters and Crater Chains

A number of  craters and crater chains, marginally accessible from
the proposed landing area, appear to be the result  o f  ejecta from
the crater Theophilus ( o r  possibly Cryi l lus) .  T h e  largest group
close to  the landing area i s  west o f  the North H i l l s .  T h e  morpho-
logy o f  this crater type w i l l  a id  in  understanding the detai ls o f
formation o f  large secondary craters and the i r  rate o f  degradation.
The deepest samples o f  Cayley formation might be collected from
the rim.

A small group o f  irregular craters east o f  North Ray Crater and
against the base o f  North Hi l ls  are ei ther primary impact craters
or a secondary crater chain similar to  those farther  west. I t
is desirable that these craters be observed and sampled, although
the three previous units are more important from the standpoint
of lunar  geology studies.

(1) Data i n  this section was extracted verbatim from the
following dociment:

Science Mission Support Division, Science and Applications
Directorate: Mission Science Plannjn1 Document, A5-511/CSM-113/LM-11 (Apo)ro-16) MSC-0414 c t o  e r  •
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2.6 L U N A R  SURFACE ACTIVITY FOR 73 HOUR STAY

The nominal plan i s  f o r  the Commander and the Lunar Module P i lo t
to remain on the lunar surface f o r  approximately 73 hours. A
summary time-line f o r  the lunar surface stay is  presented inFigure 2.6-1.

Table 2.6-1 l i s t s  the loose equipment which the Apollo 16 crew
will leave behind on the lunar surface, divided as t o  EVA in
which this gear is  abandoned. Ta b l e  2.6-2 l i s t s  the equipment
which i s  transferred by the crew between the LM ascent stage and
the lunar surface during EVA operations. T h e  data o f  Table 2 .6-2
is supplemented by explanatory diagrams i n  Section 3 .5  o f  thisdocument.

17
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2. D i s c a r d e d  On Lunar Surface During EVA-1
Misc Pip Pins and Fastenings
Thermal Covers
MESA Brackets
ALSEP RIG Dome Removal Tool and Fuel Transfer ToolPSE Girdle
ALSEP Subpallet
Lunar Surface D r i l l ,  Treadle, Rack & Extractor AssyTV Tripod
LCRU/GTCA Pallet
Pallet 1
SRC Dust Skirt  and Seal Protector
Bore/Core stems bag & protectors

3. O p e r a t i o n a l  Equipment Deployed and Left  On EVA-1
Flag
TV Camera, LCRU, TCU, HGA, LGA
LRV
ALSEP: PSE, LSM, HFE, ASE
SWC
UV Camera
Quad I I I  Pa l le t  with hand tools and LPM

4. J e t t i s o n  During  EVA-2
1 LM ECS LiOH Cartridge and Canister
2 PLSS Batteries
2 PLSS LiOH Cartridges and Canisters

5. D i s c a r d e d  on Lunar Surface During EVA-2EVA-2 Pal let
1 Core Tube Cap Dispenser
SRC Dust Skir t  and Seal Protector

6. J e t t i s o n e d  During EVA 3 I n  Jettison B
2 PL S Batteries
2 PLSS LiOH Cartridges and Canisters
2 LCG (SPARES)

TABLE 2.6-1 LOOSE EQUIPMENT LEFT ON LUNAR SURFACE

1. J e t t i s o n  During EVA-1: ( I n  a  Jettison Bag)2 OPS Pallets
3 Arm rests
Camera Bag & padding
500 mm Cam Reseau Cover
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7. D i s c a r d e d  on Lunar Surface During EVA-3
LRV w/TV, ICUs LCRUt 1-LCRU Battery
Hand Tool Carr ier  w/tools
Penetrometer (less drum) with accessories
Cosmic Ray Frame
Gnomon
Polarizing F i l t e r
2-70mm Data Camera w/Brackett Handle, Trigger
16mm Lunar Data Acquisition Camera Assy w/staff
Lunar Equipment Conveyor
500mm lens Camera
SWC Staff
2 lens Brushes
BSLSS
Dust Brush
Unused Documented Sample Bags
Reseau Plate Cover
Sun Compass
Far UV Camera
Lunar Portable Magnetometer

8. J e t t i s o n e d  to  Lunar Surface After  EVA-3
2 PLSS
TIED IN ISS

2 pr Lunar Boots
2 RCU
Retractable Tethers
1 Armrest

9. J e t t i s o n e d  to  Lunar Surface Prior  to L/0
2 ICG
2 Hammocks
Sleep Restraint
Waste Receptacle
Helmet/EVA I n t .  Stow.
ETB
2 LCG Adapters
1 LM ECS LiOH cartridge and Cannister

10 D i s c a r d e d  a f te r  LM A/S Launch
-LM Descent Stage
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TABLE 2.6-2 EQUIPMENT TRANSFERRED BETWEEN ASCENT
STAGE/SURFACE/ASCENT STAGE

1. T r a n s f e r r e d  to Surface EVA-1
[TB and contents
Map holder w/lunar surface maps, LRV Cklist and Sun Compass
4-70mm mags
3-16mm mags
500mm lens camera wrens and Mag
1-70mm camera w/mag
BSLSS
Bag Dispenser Brkt
2 Lens Brush
2-Padded Bags

Empty EVA-1 Pa l le t

2. T r a n s f e r r e d  into Ascent Stage EVA-1
EVA-1 pa l le t
SCB (1 o r  2)
SRC #1
ETB and contents
Lunar surface maps
2-70mm mags
3-16mm mags
Mag from 500mm lens camera
2-70mm cameras w/mags

3. T r a n s f e r r e d  to  surface EVA-2
ETB and contents
Lunar surface maps
3-70mm mags
3-16mm mags
Mag for 500mm lens camera
2-70mm cameras w/mags

Empty EVA-2 pal let

4. T r a n s f e r r e d  into Ascent S t a r  EVA-2D-777-13aTeri-nssin LiOH canister
SC B (1 o r  2)
SRC #2
ETB and contents
Lunar surface maps
2-70mm mags
3-16mm mays
Mag from 500mm lens camera
2-70mm cameras w/mags
2-Padded Bags
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5. T r a n s f e r r e d  to  surface EVA-3
(TB and contents
Lunar surface maps
2-70m mags
4-16mm mags ( o r  a l l  unused)
2 Mags f o r  500m lens camera
2-70mm cameras w/mags (Polarizing F i l t e r  on IMP Camera)

6. T r a n s f e r r e d  into Ascent Stage EVA-3
SCB (Several)
BSISS Sample Bag (Big Rock Bag)
[TB and contents
Lunar surface maps
5-70m mays
4-16mrn mags
May from 500m lens camera (70m)
Solar Wind Composition (bagged)
Cosmic Ray Sheets ( i n  bag)
UV Camera f i lm cassette
Penetrometer Drum
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3.0 N O M I N A L  LUNAR SURFACE EVA

3.1 E V A  GENERAL DESCRIPTION

On Apollo 16, the CDR and LMP wi l l  spend 73 hours on the
lunar surface a t  the Descartes s i t e  o f  which as many as
21 hours w i l l  be spent i n  actual EVA act iv i t ies .  There
will be three 7-hour EVA's scheduled as shown i n  Figure
2.6-1, the suranary timeline f o r  the 73 hour total  stay
period. T h e  EVA periods are separated by periods o f  LM
cabin act ivi ty  including housekeeping, nutr i t ion and
sleeping.

Figures 3 .1 -1 ,  3 .1-5  and 3.1-6 are the summary timelines
for EVA's 19 2  and 3 ,  respectively.

3.1.1 E V A  1

EVA 1 commences approximately four hours a f t e r  touchdown
at Descartes. T h e  crew has described the general lunar
scene as they see i t  from the windows o f  the LM ( the nominal
landing yaw orientation i s  42 axis pointing due west), gone
through systems checks, had a l i g h t  snack, and are prepared
to embark on the i r  f i r s t  EVA, equipped with the i r  Extravehic-
ular Mobility Units comprising the i r  spacesuits, l i f e  support,communications, sun visors and boots.

EVA 1 features ALSEP deployment, and a modicum of geological
- geophysical investigation, westerly to  Spook and FlagCraters.

The CDR egresses f i r s t ,  bringing out a jet t ison bag f i l l e d
with expended gear. T h i s  he drops, then pulls a  lanyard
to deploy the MESA (Modularized Equipment Stowage Assembly),
Figure 3 .1-2 ,  and descends t o  the lunar surface. H e  has
a bag o f  cameras and f i l m  magazines with him as he descends.

After a b r i e f  time o f  familiarization to  the surface condi-
tions, the  CDR proceeds t o  place the color TV (which has
been viewing him from the MESA) on a tr ipod some distanceaway (see Figure 3 .1 -3) .

The LMP egresses soon a f te r  the CDR. H e  also spends sone
time acclimating to  lunar 1/6 G conditions, then unloads
the lunar d r i l l  and i t s  boring and coring equipment fromthe MESA.
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The two crewmen then tackle LRV (Lunar Roving Vehicle) un-
loading and set up. T h i s  process i s  shown i n  Figure 3.1-2.
The LRV comes out o f  the side (Quad I )  o f  the UM l i k e  a fo ld -
ing bed. T h e  two crewmen complete the unfolding and prepara-
tion o f  the LRV, following which the CDR does a  system checkout,
and takes a  short spin around the UM to  the v ic ini ty  o f  the
MESA. The  LMP performs a  LM walkaround and photographic
documentation o f  the spacecraft as i t  i s  situated.

As soon as the CDR has satisi fed himself that a l l  i s  i n  order
with the LRV, and has parked i t  by the MESA, he goes t o  the
side o f  the spacecraft known as Quad I I I  (see figure 3 .1-2)
and takes out the Far UV (Lyman-Alpha) Camera, a  miniature
astronomical observatory. S e e  Figure 3.4-4 f o r  a description
of this experiment. T h e  camera, essentially a  Schmidt camera
and spectrograph, i s  set  up on tripod legs i n  the shadow o f  the
UM not f a r  from where the LRV was deployed. A t  appropriate
times during the next 20 hours o f  surface EVA time, the  CDR
will return to  this camera to  select new pre-designated targets.

The LMP has been busy during this period setting up the LRV
communication and TV system. T h i s  comprises the LCRU (Lunar
Communications Relay Uni t ) ,  the TCU (Television Control Uni t )
the color TV i t s e l f ,  which i s  moved from i ts  tr ipod to  a post
atop the TCU i n  the front o f  the LRV, and the two antennas,
the helical low gain antenna, and the dish-shaped high gain
antenna. T h i s  communications array i s  shown i n  Figure 3 .5-1 .
The U1P gets a l l  o f  the requisite components out o f  the i r
stowage on the MESA, instal ls  and interconnects them. From
this point on, the TV system is  controlled by MCC.

The LMP then unloads the magazines and maps, other gear out
of the bag the CDR brought down to the surface with him.
He also takes two cameras o f f  the MESA, one the CDR's 70mm
data camera, and the other the 16mm motion picture camera.

Finally, he takes a  metal sample stowage container, a  SRC
(Sample Return Container) from the MESA, opens i t ,  and
takes out a bag o f  sampling supplies. T h e  details o f  this
bag and i t s  contents, as well as the other bags' contents
can be found i n  Section 3.5 o f  this document.

The CDR participates i n  LRV load up by taking a pa l le t  f u l l
of tools and geological supplies from Quad I I I  and placing
i t  on the a f t  end o f  the LRV. H e  then assists the LiMP in
completing the MESA and bag unloading chores.
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The UMP takes a  supply pa l le t  out o f  the MESA, re-enters the
ascent stage t o  switch the UM communications system to  low
power (now the LRV system is  functional) and regains the  sur-
face.

Following a f lag  deployment ceremony, the  crew proceeds
around the U4 to  Quad I I  and ALSEP offload. T h e  2 pack-
ages are taken out o f  the quad, and the liMP transfers a
radio-active fuel capsule to  the Radioisotope Thermoelectric
Generator unit  on one o f  the packages tha t  wi l l  ult imately power
the entire ALSEP.

The LMP picks up the two packages bar-bell fashion, and moves
out to  the designated ALSEP deployment area, some 100 meters
west o f  the UM. T h e  CDR retargets the Far UV camera and con-
figures the Cosmic Ray Detector experiment f o r  the remaining
Lunar Surface stay time. H e  then mounts the LRV and drives out
to the ALSEP s i te .

On arriving a t  the sites he receives an MCC advisal on the
correct direction i n  which t o  lay out the geophone l ine
(part o f  ALSEP). T h i s  l i n e  i s  nominally 290 degrees t o
faci l i tate pick up of  UM ascent, and avoid the possibil ity
of the grenades' (a lso part o f  ALSEP) f i r i n g  in to  large
craters, since the mortar box i s  set  up t o  f i r e  paral le l
to the geophone l ine  o f  deployment. T h e  CDR drives 100
meters along the required heading using the navigation
system (see Section 3 .7)  t o  lay out a track to  follow i n
deploying the geophone l ine .

He returns t o  the ALSEP s i t e ,  where the IMP i s  beginning
to set  up the ALSEP packages, and parks 60 fee t  southeast
of the central station o f  ALSEP and on a heading o f  195*
for good TV coverage.

He aligns the high gain antennas switches LCRU modes, and joins
the LMP to  deploy the ALSEP.

In general, the CDR is  responsible f o r  deploying a l l  experi-
ments i n  ALSEP, except the FIFE (Heat Flow Experiment), T h e
LMP takes charge o f  the FIFE and the dr i l l ing  operations t h a t
are required to  emplace the FIFE.

The CDR deploys the PSE (Passive Seismic Experiment), the ASE
(Active Seismic Experiment) and the LSM (Lunar Surface Magne-
tometer). T h e  PSE is  a  sombrero-shaped package o f  seismo-
graphs which has been carried on a l l  lunar landings t o  date.
Refer to  Section 3 .4  for  more data on these experiments.
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The ASE comprises three dist inct  parts: a  mortar package
which contains 4  grenades which are planned to  be f i red
long a f te r  the crew leaves the surface; a  thumper device
which has 19 charges ( l i k e  dynamite caps) t o  induce a r t i f i -
cial local  "quakes," and (on the same frame as the thumper)
an array o f  three geophones to  be implanted along a  100
meter distance, a t  spaces o f  50 meters. T h e  ASE was flown
on Apollo 14. T h e  LSM is  an array o f  magnetometers also
flown on Apollo 12 and 15. T h e  deployment layout i s  given
in Figure 3.4-3.

The IMP takes a  subpallet containing the HFE south 30 fee t
from the ALSEP central stat ion,  a f t e r  connecting the experi-
ment.to the station. H e  goes through a  preliminary layout
and then readies the ALSD (Apollo Lunar Surface D r i l l )  f o r
implantation o f  the two 2.5 meter bore strings.

The ALSD is  an improved version o f  the system that was used
on Apollo 15. Each str ing consists o f  3 sections, an i n i t i a l
1.37 meter section, and two 0.71 meter sections. These screw
together, and the d r i l l  i s  decoupled to  add additional sections
by using a special wrench.

After each hole i s  d r i l l ed  and the bore stems are i n  the ground,
a set o f  HFE thermocouple heater probes are emplaced using a
special long tool .

The CDR, by this time, has completed laying out the PSE, the
LSM, readying the ASE, and unfolding as well as activating
the Central Station. T h e  ALSEP i s  on the a i r.  A s  a  team,
then, the CDR and LMP deploy the geophones. T h e  CDR walks along
the l ine  he previously l a id  out with the LRV, and carries the
spool-laden thumper. H e  unreels the geophone l i n e ,  plus a
power l ine  back to  the central station. T h e  U P follows along
behind, stakes the lines down, and implants two o f  the three
geophones as they unroll out  o f  the thumper. T h e  CDR takes
care of  the third and las t  geophone.

The LMP takes a  series o f  documentation photos o f  ALSEP (see
Figure 3 .3 .1)  during the thumping experiment.

The CDR performs the thumping experiment. Every  15 fee t  he
pauses a t  a white mark on the geophone l ine ,  and f i res  a  charge,
which i s  picked up and transmitted by the ALSEP geophones and
system to earth. T h i s  yields valuable seismologic information
to the ASE scient i f ic  investigations.
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Following this experiment, the CDR deploys the mortar package
on a special base nearly 17 meters distant to the NNE. T h e
UMP gets ready to  d r i l l  a  core sample.

The core sample ut i l izes  the same d r i l l  system as the HFE,
and i s  very similar to  that  used on Apollo 15. T h e  chief
addition to  the system is  a  jack,  o r  core extractor to  save
time and energy i n  removing the core once the sample i s  taken.
The LMP couples titanium fluted core stems together to take
a sample 2 .5  meters deep.

Both crewmen get the core out o f  the lunar surface, then un-
screw the core making two sections, cap, and stow the sections
nearby f o r  l a te r  pickup.

With th is  operation, the ALSEP and related procedures are
closed out,  and the crew gets ready fo r  geological invest i -
gation. They  don some tools and sample bags (they have special
tool carriers on t h e i r  l i f e  support packs). T h e y  then mount
the LRV and make f o r  Station 1 ,  "Flag" Crater.

The reader i s  referred to  Section 3.6 f o r  details on crew ob-
jectives and act iv i t ies a t  a l l  the  traverse stations on the
three EVA's. T h e  crew procedure upon reaching a given station
is repeated a t  a l l  but a few very short stops. T h e  CDR powers
down the LRV, releases his b e l t  and dismounts. H e  switches the
LCRU to mode 2 ,  FM/TV, which enables the TV signal t o  Houston.
He aligns the High Gain Antenna to  obtain the best l ink  with
ground and, f i n a l l y,  uses a  LCRU-mounted dust brush to  wipe the
accummulated d i r t  o f f  the TV, the Television Control U n i t ,  and
the LCRU thermal radiating surfaces. T h i s  cleaning prevents
these v i ta l  units from over-heating. Meanwhile the DIP reports
the LRV navigational and systems data as displayed on the LRV
console to MCC, exits the LRV, and ( i n  most cases) takes a  pre-liminary photographic panorama.

When the crew leaves a station,  the CDR mode switches the LCRU
to 1 ,  o r  voice-TM only (transmission via the LOW Gain Antenna)
and repositions the TV. T h e  UMP verif ies a l l  tools and equip-
ment are secured, and both men board the LRV.

Station 1 on EVA 1 i s  43 minutes i n  duration, and is  spent
near Plum Crater on the SE l i p  o f  Flag crater.  T h e  crew takes
a rake/soil sample and does general documented sampling i n  th is
area. T h e y  then retrace the i r  path to  station 2 ,  near Spook
Crater. H e r e  the UMP does geological tasks on his own) while
the CDR makes a  Lunar Portable Magnetometer reading.
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3.1.2 E V A  2

This l a s t  device was carried on Apollo 14. I t  measures local
magnetic f luxes, and i s  described i n  Section 3 .4 .  T h e  experiment
consists o f  a tripod -  mounted sensor, a  reel  with cable, and an
electronics/readout device, a l l  mounted or stowed on the LRV
geopallet (see Figure 3 .5 -1 . )  Fol lowing a  period of  general
sampling, the  crew returns t o  the ALSEP s i te  f o r  a short time.
This i s  dubbed Station 3 ,  and consists o f  an LRV experiment
called the "Gran Pr ix ."  T h e  Gran Prix  consists o f  one crewman
driving the LRV i n  a series o f  stops, s tar ts ,  and acceleration
runs, i n  road t e s t  fashion, while the other man makes a  four-
minute movie o f  the proceedings. Then  the CUR and UMP arm the
mortar package (so i t  can l a t e r  be f i red  a f t e r  the crew has r e -
turned to  Earth) and pick up the d r i l l  core sample.

The crew returns t o  the LM a t  s ix  hours and twenty minutes
into the EVA. T h e  LRV is  parked in  the sun headed 354' ( f o r
thermal reasons) and powered down. T h e  communications gear
and batteries are dusted, then the CUR resets the Far UV Camera
for i t s  next target.

The LIMP deploys the Solar Wind Composition Experiment, which
has flown on a l l  Apollo missions. T h i s  i s  an aluminum and
platinum window shade on a  pole.

The two men unpack the tools and sample bags from each other's
PLSS carriers, then pack up the cameras and f i lm magazines.
They leave the telephoto camera and the motion picture camera
on the LRV between EVA's. T h e  SRC i s  packed with the bag that
came out o f  i t ,  now f i l l e d  with samples and rocks.

The LMP and CDR dust each other o f f ,  and the WP takes a  sample
bag and the core stems up to  the ascent stage. H e  ingresses
the IN. T h e  CDR retargets the Far UV camera fo r  i t s  between-EVA
pictures, shuts down the LRV communication system, opens the
LRV battery covers, and dusts the battery thermal surfaces i f
required. H e  transfers the SRC and the bag o f  cameras and maga-
zines up to  the W. "porch," hands them in  to  the UMP, and f i n a l l yingresses the spacecraft.

The hatch i s  closed and repressurization in i t ia ted to  end thef i rs t  EVA.

EVA 2 (see Figure 3.1-5)  begins with depressurization o f  the
cabin, followed by egress o f  the CDR, who drops the customary
bag o f  discarded gear to the surface. H e  descends t o  the sur-
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face, bearing the ETB, and activates the  television system on
the front o f  the LRV. T h e  LMP follows the CDR soon afterwards
As soon as the TV is  up, the CDR resets the FAR UV Camera t o  a
new target f o r  the duration o f  the pre-traverse act iv i t ies .

Both crewmen load up fo r  the traverse. T h e  LIMP gets out the
second SRC (Sample Return Container) while the CDR unpacks
the cameras and magazines, together with the map package f o r
EVA 2. T h e  LMP i s  loaded with the hammer, core tube rammer,
core caps, and a  sample bag. Some o f  the contents o f  the
SRC bag are relocated to  another, similar  bag f o r  use i n  EVA
3; the l a t t e r  bag is  stowed under the LMP seat.  T h e  SRC bag
with i t s  remaining gears which comprises core tubes, a  special
core tube vacuum container, and a smeller vacuum container is
stowed on the CDR's PISS.

Packs o f  small te f lon sample bags from the SRC bag are aff ixed
to each o f  the crewmen's data cameras.

After a f ina l  check that  a l l  supplies and tools are  i n  place
on the IRV or  on the crewmen's back packs, the Far UV Camera
is again retargeted. T h e  crew mounts the IRV and in i t i a l i zes
the navigation system. Then  they depart, some f i f t y  minutes
after depressurization, f o r  the excursion to  Stone Mountain,"Stubby" and Wreck" Crater.

For details on the EVA 2  traverse, and Stations 4  through 10 ,see Section 3 .6 .

At 20 minutes past the sixth hour o f  EVA 2 ,  the  crew returns
to the LM f o r  closeout. T h e  IRV is  parked, on a  Heading o f
351" ,  cross-sun i n  the sun facing north, not f a r  from the
MESA. As  has been done a t  every stop during the traverse,
the communication gear i s  thoroughly dusted.

The L4P does th is  chore while the CDR retargets the  Far UV
Camera, following which the two men unload the i r  PLSS tool
carriers. T h e  SRC bag, now f i l l e d  with samples, core tube
samples, and the two f i l l e d  vacuum containers, i s  replaced
in the SRC and the SRC made ready for  t ransi t  into the ascent
stage. O t h e r  bags with samples are o f f  loaded fo r  l a t e r
transfer. F i n a l l y ,  the hand tools go back on the hand tool
carriers on the back o f  the LRV.

The CDR and LMP clean each other o f f ,  and the UMP ingresses
the UM with sample bag(s). H e  also carries i n  supply pa l le t

34



3.1.3 E V A  3

no. 2  from the MESA, i n  which he has instal led the sparespacecraft LiOH canister.

The CDR lingers t o  retarget the Far UV Camera and turn o f f  the
LCRU. H e  then climbs the ladder with the SRC i n  hand. H e  re -
ceives the stripped pa l le t  2 i n  exchange f o r  the SRC when he
reaches the  platform or "porch" o f  the UM. T h e  pa l le t  i s
dropped, then the CDR pulls up the cameras and magazines i n
their bag by means o f  a short tether  he attached while on the
surface. T h i s  bag he hands i n  to  the L4P, then he moves
through the hatch. Repressurization i s  in i t i a ted  to  termin-ate EVA 2 .

EVA 3 begins with depressurization o f  the cabin, a f t e r  which
the CDR descends t o  the surface laden with the camera bag.
See Figure 3.5-6 f o r  a general t imeline o f  these act iv i t ies .
He irmediately retargets the Far UV Camera, while the IMP
egresses and descends t o  the surface, the LAP unpacks the
camera/magazine bag as his next task, as the CDR brings the
communications system t o  l i f e .  Then  the crewmen load each
other's PLSS tool harnesses. T h e  CDR places the "spare" sample
collection bag (stowed with geological supplies under the UMP
seat on EVA 2)  on the U4P, together with the usual tools from
the LRV. T h e  LMP in  turn,  puts an extra sample collectionbag on the CDR.

The LRV i s  checked to  ensure that  a l l  the requisite tools and
equipment are i n  place. Then the CDR selects a  new target
on the Far UV Camera, and both men mount the LRV. T h e  naviga-
tional system is  i n i t i a l i z e d ,  and the crewmen depart a t  about
45 minutes in to  the EVA timeline f o r  their  northerly sort ie
to North Ray Crater and Smoky Mountains.

Please refer  to Section 3 .6  f o r  specific detai ls on the crew-
men activities on the EVA 3  traverse a t  stations 11-17.

The crew returns t o  the U4 to  begin f ina l  closeout a t  f ive
minutes a f te r  s ix  hours in to  the timeline.

Once again, the LRV i s  parked close to  the MESA, but i n  sun-
light. T h e  radiating surfaces are dusted by the LMP while
the CDR selects the f ina l  ta rget  o f  the Far UV Camera. T h e
LMP packs up a l l  the  f i lm magazines and clears the LRV o f  a l l
returnable items and samples. T h e  CDR walks around the space-
craft and retrieves the Cosmic Ray Experiment. H e  folds the
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experiment up and, with the LIMP's help, bags i t  for  return t o
earth. T h e  LMP takes the motion picture camera o f f  the LRV,
while the CDR mounts the vehicle f o r  the f ina l  t ime.  T h e  CDR
powers up the LRV, and goes through a  short "Gran Prix" exercise
while the UMP films the  procedure, i f  not achieved on EVA 1 .

The CDR resets the navigation system at  the LM and heads east
100 meters f o r  the f ina l  rest ing spot for  the LRV. H e  parks
i t  on a heading o f  165% thoroughly cleans a l l  radiation sur-
faces, and configures the system such tha t  the LRV batteries
power the communication system. H e  then walks back t o  the UM.

Meanwhile the LIMP collects the Solar Wind Composition Experi-
ment f o i l ,  bags, and places i t  in  the camera magazine bag.
He polices the area around the D i ,  especially in  the direc-
tion o f  the ALSEP, t o  minimize the possibil ity that  any loose
equipment might be blown by the ascent stage engine into the
experiments a t  the LM l i f t - o f f .

The crew takes a  f ina l  DAC movie o f  general mobil i ty,  modes
of translation across the surface, and other act ivi t ies t o
provide data on human capability in  the 1/6 G lunar environ-
ment.

The crew then cleans each other o f f ,  and makes ready f o r  EVA
termination. T h e  f ina l  experimental procedure i s  t o  remove
the f i lm cassette from the Far UV Camera. T h e  cassette joins
the other magazines i n  the equipment bag.

The V P  ingresses ' f i rs t  with the Big Rock Bag and a sample
bag. T h e  CDR follows soon a f te r  with the magazine and equip-
ment bag and several sample bags which he hands i n  to  the U1P.
He moves through the hatch, and repressurization i s  in i t i a ted
after hatch closure to  end the 3rd EVA.
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3.2 D E TA I L E D  EVA TIMELINE PROCEDURES
3.2.1 E VA - 1

The detailed procedures f o r  EVA-1 are  shown on the following
vertical format pages. T h e  crew cuff  checklist pages which
correspond approximately to  the timeline are shown on the f a r
left-hand facing sheets along with the Voice Data Plan. T h i s
data assures that  the required information i s  given by the
crew to MCC-H and assists capcom in  essential communications
with the crew. T h e  crew's cuf f  checklist does not necessarily
correspond t o  the  ve r t i ca l  t ime1ine i n  content o r  verbiage as
this i s  a crew preference item and contains those cues the
crew feels they need to  accomplish the required tasks.
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MISSION: APOLLO 16
EVA :  1
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\lISSIONI: APOLLO 16 D A T E  t MARCH 1972EVA: 1

- -  Place jettison bag in  hatch
Deploy CDR PLSS antenna

- Attach LEC to ETB

- Pass ETB/LEC to CDR

- Ve r i f y  CB configuration

- Obta in  "GO" f o r  egress

LMP EGRESS
- Move through hatch

• Close hatch
Descend to footpad

Step to surface
LMP FAMILIARIZATION

Check mobility & stabi l i ty
Comment on surface features
Deploy SRC table
Deploy PLSS antenna (CDR)
Offload ALSD from MESA; place

on 41 footpad

LMP ACTIVITIES EVA
TIME
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Mount TV camera on tripod
Pull TV cable slack from MESA
Position TV 12:00/50 f t .
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Deploy LMP antenna

-- Remove and discard MESA
TV stowage bracket
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r

I. W i t  optic-at I I I L
mitt I. mast E S A J I : k l

IC. Cibir  S ......ti IOCE It indl i
1•47 frcm LIY

11, N o t  1.111 frcm (M

. / ?  4 T  L L O N

kA l i d s  -  I R  l i t  i t i r1. t i l e . . .  I rmar t H  SILL
f ond4r

7. r t s r  hIP.pe O r *  i

3. Erc4 1 oN1 W i l l i : .  H a
belt

f ,  i r m  mot
L Pull .1,44,41.1, K r r i
4. Lamer camiale. Palls c..141

-mtm4hald. l,cL 1.4.0
1. b , p . i  tripod 1;41 I P P

p h i ?
r.  1611 r 5  4 1 , 7 4 . c

Lal
ISC 144

I .  481v4 rear I L T 4  rcstg :E2E
1.  Y t r l r y  r i a r  h I R s t  0 4 1
3. erect sett A .14Umm ;eat

b t l i
Touren;

S. Lftwr 404441., 14444
1‘44.6%.414. T . A a a ! l e

I .  Purl aeltit.mter ffleefeatar
tIM f lap

I. Crept '444 Dell
I .  04.4met t r I f t i  apme 0  Rims'
I .  'Ito] I D  ' image 44ttst

10, E r t ( t  f c c I r r I t

11. i r r i l f r  frem4 4,10,4 praT
12. 441,4 feast Firriamr

1
IC

0+30

NMI

1•16

0+40

43
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VOICE DATA

(1) Ve r i f y  during LRV offload & set up
•  Walking hinges engaged

• Fwd, a f t  & center chassis para l le l

• Outrigger cables t a u t

• IRV rotates o/b 0 - h a n d l e  pulled

• Rear hinge pins & steering seal -  O.K.

• Front  hinge pins & steering seal -  O.K.

• Battery covers closed

(1) CDR -  Checkout LIIV
a Verify -  17n1111 SEL Sw - BOTH
▪ Readout displays:

(1) LMP -  Coment on Soi l  e f f ec t s ,  LH condi t i  or
LM strut stroking

L ( 1 )  LMP -  Ppt 70 11111 mag/frame
0460



OISSiON: APOLLO 16
EVA: 1

1 E = E .

LMP ACTIVITIES

Offload bore/core stems from
MESA; place on +V footpad

Hang ETEI on SRC tab le

OFFLOAD LRV
• Ascend ladder

Pull LRV deploy D-handle
Descend ladder

_Apply steady pu l l  on deploy cable

Pull p i n  -  l e f t  s ide ou t r ig .  cable
Pull l e f t  s ide tape u n t i l  fwd.

wheels on surface & cables s lack
Pull saddle release cable

Pick up LRV and turn  90°
SET UP LRV

Deploy l e f t  rear  fender
Verify rear  hinge p in -  o . k .
Erect l e f t  seat;  unstow seat b e l t
Lower & lock console
Pull a t t .  i nd i ca to r,  C&W pins
Remove tr ipod & i n s t a l l  toehold
Erect l e f t  foo t res t
Ver. f r o n t  hinge p in  & steeringseal -  o.k.
Deploy l e f t  f ron t  fender

LM INSPECTION AND PANS
Retrieve HEDC from ETB and

mount on EMU

-Tdke photo pan 20 f t .
o f f  SEQ Bay (Quad I I )

Comment on:
•  UPS erosion
• S t ru t  stroking
"Pad penetration
*Soil patterns
.Any LM anomalies

Photo Cosmic Ray panels (7 f t . )Remove HEOC; place on LRV
floorpan

EVA
TIME

MIME.

f f f • I M

0+40

IMMO

• • • • , M ,

M E M

0+30

•AMMEI

CDR ACTIVITIES

OFFLOAD LRV
Remove 'DV th-EFFiii blankets
Unstow deploy cable; stod on +Zstrut
Unstow l e f t  s ide deploy tapeVeri fy:
"Walking hinges engaged
•Chassis parallel alignment
"Outrigger cables t a u t  4 1 0

Unstow r i g h t  s ide deploy tape,
back away holding tape

Request LMP t o  pu l l  D-handle
Verify LRV rotates outboard
Pull r i g h t  s ide tape u n t i l  a f t

wheels on surface & cablesslack
Pull p i n  - r t .  s ide  ou t r i g .  cable
Pull on depoly cable
Pull p i n  & discard deploy cable
Raise geopallet post
Pickup LRV and tu rn  90 '

SET UP LRV
Deploy r i g h t  rear  fender
Verify rear hinge pin & steerseal -  o.k.
Erect right seat; unstow seatbelt
Lower & lock  console
Remove tr ipod & i n s t a l l  toehold
Erect r i g h t  foo t res t
Verify front hinge pin -  o.k.
Deploy r i g h t  f r on t  fender
Verify ba t t .  covers closed
Place LRV conting. t o o l  on f l o o r

CHECKOUT LRV
Verify parking brake onMount LRV
C1ose a l l  CB's except AUX, NAV.

Lel211: AMP-FIR; AMPS
VOLTS; TEMPS

Verify: PWM SEL sw -  BOTH
Posi t ion:  *DR EN i r  & RF -  PWM 1

'OR EN LR & RR -  PWM 2
O15 V DC -  SEC
• STEER FWD -  BUS A
*STEER REAR -  BUS
*DR PWR I F  & RF -  BUS A
*DR PWR I R  & RR -  BUS D

Drive LRV to MESA area
•0150 15 VDC sw -  OFF; AUX CB -  close

44
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• A V . ' :  l i • • • •

- -  (1) LMIJ - Report LCRU AGC
VOLTS
TEMPS 4

-  ( 1 ) LMP - LCRU covers open 100 %

4. Semuoc coo (ram pallet
44 pint)

S. Deploy cam:
DcOley legt 43 pins)
Poi•t don sun
sere-re bat CZ PIA51.
piece i n  sun, read tee's-,

Erntot Z elev. p int .  1 o : ,
plo 1 1 plote pin

Resole diTts. color
Level cam
Co Lartset I
Poor to -  CA

16C5
pallet 0.10AL tk4

Co 1:4 (serify !elates
engsped)

2. Acoolo hand 0411%
J. f u l l  Z penetrometer

cr—Ps

CREW EVA CHECKLIST

7. Coetnect t&A t4 tCOte
8. I n s t a l l e r e c t  rGA
5. Comuct PGA to LGAT Ust le

velcrved to s t i f f ;
Ia. Deploy A lock ditn
I I .  Align MCA
12% IV cis' to  4C1.1 IPwr so -0(F)
11.14 c s l e  (Tell) to  t 4  cam
IA, T Cable conn r,. IGU

Depleif tC;11 Ent
18. CP441 tet1/

aCS CIGGED
onple to  -
4Pnwtf fw •  LW
i t t t  A4C. te•c.  Wwfr
61.0111 14144k4t4 1001 open
aPpor sw •  LET
40W4 -
oChk -  Power A Alit

ct
tu

0+50

- -  (1) CDR -  Far UV Cam:
•Battery in  Sun
•Level
•Film advances? (wheels turn)
(*CAUTION: S t a y  away from
Cam. front a f ter  dust cover removed

1+00

..d11.1=•

1+10

-  ( 1 )  CDR -  1st  Far UV Cam. sett ing:
Az  14°
EL 4 8 '



MISSION: APOLLO 16
EVA: 1

LMP ACTWITIES

LOAD LRV
L i f t  LCRU posts on f r t .  o f  [.RV
Disconnect Y-cable connectors
Discard cable adapters
Unstow LCRU from MESA and

ins ta l l  on LRV
Connect Y-cable conn. t o  LCRU
Unstow ICU from MESA and
ins ta l l  on LRV

Unstow rake, stow on MESA;
discard rake bracket

Unstow LGA and i n s t a l l  on
LRV; po in t  ant .  s t r a i gh t  up

Connect LGA cable t o  LCRU
Unstow MGA and i n s t a l l
on LRV

Remove HGA yellow bracket
Erect ant ,  mast; lock
Connect HGA cable t o  LCRU;
velcro cable t o  ant .  mast

Deploy and lock HA d ish
Point HGA t o  earth

-  Go  t o  TV camera locat ion
Position TV cam par sw -  OFF
Disconnect TV var.  cable
Remove TV cam. f rom t r ipod
and i n s t a l l  on LRV (stow
TV var.  cable CCM. on LM)

-  Connect TCU/TV cable t o  TV
Connect Y-cable conn. t o  TCU
Deploy LCRU VHF antenna
Configure LCRU:

•CE3 - closed
. Mode sw -  PMI/NB
• Power sw -  INT
• Report -  AGC,TEMP.PCWER
• LCRU Eilkts -  100% open
• Power sw -  EXT
•Mode sw -  FM/TV (2)
' Ve r i f y  -  AGC & POWER >

Discard ant .  container brackets

EVA
TIME

OFFLOAD FAR  UV CAMERA
Remove thermal blanket
Pull lanyard t o  s p l i t  bag
Remove pa l le t  from LM(optional)
Pull 4  p ip  pins and remove
camera from pa l l e t

M O O

•••••

Caution: S t a y  away
from camera f ron t  a f t e r

1+00 p r o t e c t i v e  cover removed

-

46

' D A T E :  MARCH 1972

CDR ACTIVITIES

adWR
Carry camera t o  deployment s i t e
in Quad I  ( i n  shadow)

Deploy Cam. legs & se t  on surface
Point cam. down sun
Place cam. bat tery  I n  sun

(Temp Lable up)
Pull 2  e lev.  p ins ,  azimuth
pin and p la te  p in

Remove dust cover

Level camera
(Use 3 leve l ing  knobs -
and/or dig legs i n t o
surface t o  leve l )

Release azimuth lock ,
point cam. down sun; lock

Zero azimuth scale i f  reclid.
Set i n  f i r s t  t a r g e t  coord.
Az.  14° *
El.  48*

Position cam. power Sw -  ON
Go to Quad I I I

LOAD LRV
Remove thermal b lanket
Pull p i p  pins:  remove pa l l e t
Carry p a l l e t  to  LRY and ins ta l1 ;
check latches engaged

Remove pal let  handrails ( 2 )
Pull 2  outboard penetro. lanyardi '
Place LPM t r ipod i n  bag
Remove HTC pip pins

1+10 Place penetro. i n  pa l l e t  hole

rASX
FLOW KA
L
•  0 ft

•

lam



it)"r
Ca

LTO

141!Iniktkil g NI.
ITITN viTFa t .  bap ill% Ilde

pallet1
Iteneve KIT pip pint

1. Pemotrtmeler to pellet Nolo
4. Teets to  WIC
S. ( I t  NA t o  scoO0
I .  %moot penet. tenet cover
7. l o l t a l l  v i t t  (ghost broth

I b I g ]  on pall8. "maxi to bao on left 'tot.
Kamer to  I .  seat Pep 1

i t  brvoh totEtU
9. Rake (MtSAI to ?md p i t  hdl

I  place on WC
O. C l o t  WIC

41-5141rirrttlt ,  E l• • )  to  table
7. Soil control sample I n  SRC

SE! t z

SlCIO L0F M t

1015 PE SA 14tc C l i P I A L S S
1-71511d LOW pallet K M ]

(eptiebal1
2. 1.1811 cannIster K E S A )  to

oltble of MESA

n.A4 0E8101
I .  litsoow flog 42 plat .

MESA)
2. 04101 f i g ;Z. Phatat W a E s s
4. REM to B. t t i t  tit;

PPLOI L i t  A P

WAR ts0 biSA, CLOSE IStAKerIS

L I  !TB unSf0a •
11611

1. Im12;;Tre 48 side xISO) i
Install rag P ( ( T U

2. OAC to I  homdhalol tAS
Witoo FlOC IT side SISA)to LIS

4. EIT cc I A /  1 eipcy:L. loot
•m69 8 I. simple bag ti!.2e.

to KCEK
eap.

oogs
16000P1
•?-lomt troshot
*Sun tomposo

R. Seat
62-padded Logs

In-still moo Polder
MISS 0  bock 0  A, statiT5 tn

I A L 3 i P
Itk& c(Flot
1 1 i r r ( —cr7 floorboard) t o  110,1
Z. Photos

PoP e41111 10 DEKOMIT SITE
AT k m ?  511(

CREW EVA CDECKLIST

I (col/ or to5)
Z ( 4 7 — ) s t )  to  t o l l '

2. Seal centrol somPle in sRC
7. SCA to L. KC

N U L  ! C P •  I  ( C : t  S111.3
, ' l o r e  C d • —  •.-Tr71.1t1

(IT Pad) CO A. soot

1.119 18EAESS LK (STD.! eat)
1. Pallet  I  N U T T *  AIS -

(Vent"' 2 tans green.'
2, LK to

ePtwer arop -  Oit
f l i t  ' a t e  sv -
ely t I  •  CPU
4ModlitstiOn lv  -  PM

3. Str ip pallet,. discoed
ICES.!

CAP4.0 4 rra ulst,i71(zA oc;1.!)
T:—Uhstow CAC (A. sIde KESA)

& iruttill mogP  (701
2. CAC to P. kind%old LPN
). Umstoo HEOC 4 .  t ide 0.158)

to El&
4. t t8  to  tRY I e tAt i r

L. Scot
6M4g A S a n t e  bag
shoe to KEE(

a3-HECC rwgs
42-0,AC magt4s0ait
62-lent brushes
oSLel. toccoso

R. Sett
•2-:odd4d bogs

Jmotoll mao Ntrder
to bock of  M. lost

S .  E r t l  1 1  W i t

LU

17

1+10

LMP - Rpt. DAC mag o n  DAC

- ( 1 )  LMP -  Rpt 70 mm mag/frame

• • • •

-  ( 1 )  CDR -  CLOSE Organic Control Sam]
in SRC #1

1,20

( 1 )

- -  (1) LMP -  Close LM hatch

VOICE DATA

- - - - - - -  -

(1) LMP -  ECS LiOH can. pins -  Gree

(1) CDR -  Stow LMP PLSS antenna

(1) LMP -  Configure LM switches:
*Power Amp S i  -  OFF
" B i t  Rate Sw -  LOW
"TV CB -  OPEN
'Modulation Sw -  PM

CDR - Deploy LMP PLSS antenna

(1) LMP -  BAIT TEMP MON -  ON

(1) LMP -  Report SO Bay doors -  OPEN
(1) CDR -  Report Pkg 1 on surface

1+30



MISSION t APOLLO 16
EVA:- 1

. 1 1 . • • •

EVA
Ltd P ACTIVITIES

'171 ME

Position LM switches:
a Power Amp Sw -  OFF
• B i t  Rate Svz -  LOW
•  TV CB -  OPEN
•  Modul a LI on Sw -  PM

Str ip p a l l e t  and discard

Egress L i
Close hatch

FLAG DEPLOY

Mount HEDC from LRV on
-  EMU

__ Photo CDR by f l a g ;  hand
EDC to CDR

-  2r2ploy PLSS antenna (CDR)
ALSEP PREP

Remove therm. cover -  SEQ Bay door
-  Open SEC) Bay door (white lanyard)

Stow lanyard on s t r u t
-  Swi tch BATT TEMP MON - ON

Pull lanyard -  unlock PKG 2
1+30

48

CDR ACTIVITIES

Unstow DAC; i n s t a l l  mag; place on 1+10
LRV P l a c e  ex t .  hndle & tongs inATC

Unstow HEDC from MESA, stow i n  ETB __ P l a c e  ex t .  hndle/scoop inJITC
Remove penetro. cone coverTake ETB t o  LRV

Insta l l  May B & bag shoe on HEDC; I n s t a l l  v i se  on p a l l e t  topStow under CDR seat:  500mm Cam -- P l a c e  gnomon i n  bag on CDR SeatHEDCI 3 HEDC mays; 2  DAC mags
2 lens brushes; sun compass

Stow padded bags under IMP seat
Insta l l  maps/holder on LRV
Hano BSLSS on back o f  LMP seat
Place ETB on SRC tab le
Place ALSD.bore/core stems-UP seat

L•P INGRESS
Stow PLSS antenna (CDR)
Remove Pal le t  1 from VESA

(check LiOH can pins -  Green)
Ingress LM carrying Pa l l e t  1

Stow dust brush on LCRU
Stow rake i n  p a l l e t  hole
Unstoa SRC 1 ;  pu t  on SRC tab le
Open SRC; close org.  cont .  smple
Hang SCB 1 on HTC on LRV

MESA WORK
Stow LMP PLSS antenna
Unstow and discard LCRU
pallet

Place LM ECS LICH
canister i n  MESA center
cavity

1 20 F L A G  DEPLOY
Unstow f l a g  from MESA

Walk t o  deploy s i t e

Push lower shaf t  i n t o  surface

Photo LKP by f l a g
Stow HEDC under LMP seat
Tidy MESA; close blankets
Deploy LMP PLSS antenna

ALSEP PREP
Pull lanyard -  unlock PKG 1
Pull PKG 1 from SU) Bay,

lower to  surface
Remove hockey s t i ck  & lanyard

DATE: MARCH 1972
F l

Extend f l ag ;  i n s e r t  upper shaft
into lower shaf t

4 C_)

M c ,  I

V)
V)

t-P
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CREW EVA CHECKLIST
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l i q l l  L I Y  M I C o r t i r

1 : tE ldr i=471 , -1 .  -
b Z .  Pep 22 CIN

• I.12 ot lin 1.1.1•1 44(411

x.) 1041 1.!_ltr N w i t t A =crr l o r 4 P i n s  r ig•
l i r  )013 i t

2. ' i r k  t r1  L I *  11,1 or CIS
1,45S• I  *15 KC l o  -  CFI

2- I =  node ppo • I
4t.1 1 .  s l i p  I tA
".1.12 1441 enn,tter tic

17"air5-1Za 16141
28 2 .  I  Pa wi 1 l t  zotig n i l

SI• " Y U  11 6  C4111 I t , 'Wo p i
11: k i o s k /  e t m n i n t t f  i l  ; t a t
I .  1..1117 liktet I .  etop
1. Impart mg. mat Ir.)

—17111r-k-37"....trryi
l• l e t  goo so •  OP

1_ t o w p a r t  r11 0 1
•  3 .  E V  I t l  t o yI .  W S  to p i l l

1. Alta. tarry 114, a  MI t
g t ,
EIG A l  l b  r o t  r o u c l e
V G  1 4 1 0 1 r

11,111C I S V M F r  lir 1 1 _ 1 1wkik r t n e

amike fJ

a,„, r t .  •  •••••-k%Aft.....heal - • • • • •
E t

/

R.146"kU(4l 7 1 K e
t. F r a T i . 4 7 , 1 1 1  ..syr t.•
I .  DI ior-ipp g  I
3. Pol. 11.1,.. rk.; (INT mr..;.
4, P44  k l a  ; k g  a .  t w i t

1.1P ICHOPT N i t  1.__IS41.(1
7 .  M0141.1 p . 4 1 1

S U P ,  N I  I I  P r t
I .  141• 1 4 1 1 ;  N a l l  t o s  I .

W W I I  L A O  I  pgi l l  e r r
t t r t r .  P.111 i l l  Z
Ibibk.t P141 l a k k

t ,  I m o ' s  1 . . . *  p l .
S• I n & b a g  P d .  opt .411

I .  E . t o1 11121P
1_ tamp., we

A S. 14•0• • •  MSC c o k k o c u e  R O O
OS l b  l i k r rA t t

z-nrn

Ic

m - • • • • • • • L i b i a 1 1 6 • . 6

t r t

1+30
- -  ( 1 )  LMP -  Report Pkg 2  on surface

(1) CDR -  EMU Check

P I M

Temp Lable reading
(2) LFP -  Report Fuel Trans fe r  Tool

Temp Lable readfng

- -  C l )  LMP -  Report RIG Fuel ing

- ( 2 )  CDR -  S O  Bay doors -  CLOSED

(1) CDR -  CRE Red r i n g  -  PULL
- Report dus t  cond i t ion  & temp.

-  ( 1 )  CDR -  Reset Far  UV cam t o  Target  i 2 :
Film advances? (wheels t u r n )
Az 5 4 '
EI 7 7 u

'440

POLO ' P I T C H ]
COMPUTED NAV HEADING'

-  ( 1 )  CDR -  Mark LM departure t ime ( 1 + 4 1 )

-  ( 1 )  CDR -  On a r r i v a l  a t  ABER, readout
LRV dis l a

VOICE DATA

(2) L P  -  Report Dome Removal Too l

) CDR -  A l i g n  LPN NAV system

- (1) Lrr - Eru Check

(1) COR -  Report RTG cable Temp
Lable reading

02,1
FLAGS
PRESS-

_COOL

LMP

HEADING
BEARING
DISTANCE
RAN GE

Temp Hat 1

Tem I F  mtr
Temp RF mtr

Temp Bat 2

Amp-Hr Bat 11Amn-Hr Bat  2
Temp LR mtr
Temp RR mtr

CDR
02

FIAGSsi
,PRESS
COOL _

LW:

.•11

1—+SO

49
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MISSION! APOLLO 16
EVA: 1 DATE: MARCH 1972

LMP ACTIVITIES

- -  P u l l  PKG 2 f rom SEQ Flay,
lower t o  sur face•

.  R e m o v e  hockey s t i c k  & lanyard

Unstow f u e l  cask lanyard :  p u l l
— t o  r o t a t e  cask down

Receive DRT from CDR

Remove cask dome using U T,
discard under IN

— R e c e i v e  FTT f rom CDR
Remove f u e l  element f rom cask
Inser t  f u e l  element i n t o  RIG
Rotate PKG 2  upr igh t  and
attach t o  ca r r y  bar  & RKG 1

ALSEP TO DEPLOY SITE

carry ALSEP Pkgs t o  deploys i te

,.LEVA
TIME

1+30 Remove t oo l  r e s t r a i n t  pins-PKG 1 4
Remove t o o l  b racke t  & UHT's;

inser t  UHT'S i n  ALSEP PKGS.
Join antenna mast sect ions t o
form car ry  ba r ;  a t tach  t o  PKG 1

Hand ORT t o  LMP
Rotate PKG t o  surface
Remove RTG dust cover
Hand FIT t o  LMP

Set Far  UV Cam t o  t a rge t  #2
• Push r e s e t  swi tch

•  Check f i l m  advance

oSet i n  t a rge t :Az  54 '1E1 7 7 '
-- S h i f t  CRE p la te -pu l l  RED r i n g

Report CRE dust  condi t ion
-- C l o s e  SEQ Bay door

LCRU mode sw -  1
Mount LRV
Alion LRV NAV system

(Ref. LRV Decal page 3 0 2 )
1+40

CDR ACTIVITIES

LRV TO ALSEP SITE

f  D r i v e  t o  ALSEP s i t e  approx.

300 f t .  West o f  LN

-- D e t e r m i n e  ALSEP 0/S l oca t i on

At C/S l oca t i on  d r i ve  a
-- h e a d i n g  o f  290' f o r  300 f t

to sc r ibe  geophone l i n e
deployment reference

Park LRV 601 SSE o f  C/S
Heading = 195'

-  L W .  1 5  VDC sw -  OFF
Dismount LRV

-  L C R U  mode sw -  3
Point HGA t o  earth

CONNECT RIG
Tether UH'i
Read RTG cable Temp Lable1+50

- 3 -
E

usKnmenoki
LI 0

111

!I

ALSEP PACKAGE PLACEMENT
— P l a c e  ALSEP Pkgs on surface

Move Pkg 2  8 '  West o f  Pkg 1 ,
or ient  UHT'S po in t i ng  North

Tether UHT
REMOVE HFE SUBPALLET

e ease p u l l  r i n g s  ( 2 ) ,  pu
pip p ins  ( 3 )

50
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El

3. tpoaect cable sa
A. Push doom collie to lett

41-NetT  W ( c  S i g /
111,p

Z. Z 5A pa ast Alt  ftch
3. SdapI  Alm meta to asE of

iiTPIrleit PST STC•Cf.
Z. Stool to 8  I t  TAT of  CS,

is4s4N1 Solt for stool

5056 I ta  41.1C1 (sli PEG
r—lat east an stod tam
Z. tercet dwit cover
3. %state TIP 140
4. Allto 617. pig Loa w i l l

a

CREW EVA CHECKLIST

Cr.2

1/4.1

Pd

•

I .S I  C(71.0 FSE
1. 4  3B
1, PST to stool. verify l )  offof PST
S. Zeoeve girdle pall pia
4. • a  co stool. taufs •lign
S. Remove girdiv
6. 3ooloy thertal shroud
7. level ?SE
e. report sun commis slips

021C43TIG
1. l e r l1,y id S CM
Z. I  AA
S. OtPlay Tia
4, Terify TiG Dial i r
S..1/6 to swto
cartel NiP
I n a l l i r i u 5 P 1 1 4 1 .

LU

2E]
‘

74-
V I M

••••=har—A,-OolgAmAn_o

14!

a

t:ossicf KJ (

Toodact P5E '14 CIS A loci CCU)
(alflOn4 k n ' t  9•14 en COO
mail, locking

143 gljerr 141T7hrt--str- taut,'
2. atasve Orb t sa3 (4SS)
3. Split bad. half with

vizmdr to Nola I
AGIT: Report i f  cables crossed
4. Other half  tva Aisle
S. PletAr. dr i l l

z.lg!0111.191,T Plit14,1*vie i 1 M t  SA% Of 4.0r. ittopt
late swrftes (last stem 11'
O f  sgrfste)

1+50

2.00

- 2 ; 1 0

51

VOICE DATA

(1) CUR -  Report shorting switch -  OUT

(1) CDR -  Report shorting switch AMPS

(1) CDR -  Report RTG cable connected
to C/S ( t i m e )

(1) LMP -  Report HFE cable connected
to C/S ( t i m e )

(1) LMT) -  Report i f  HFE cables crossed

(2) CUR -  PSE stool St ESE of  C/S

--  (1) CDR -  Report PSE LEVEL
ALIGNMENT

_ ( I )  CDR V e r i f y  PSE shroud f l a t  on surface

_ ( 1 )  CDR -  Verify C/S Sw #5 -  CW

- ( 1 )  CDR -  Verify T/G dial " 0 "



I M ER 11111 -

M1SSION APOLLO 16
EVA: 1

i•m•

LhiP ACTIVITIES "EVA
TIME

Pull M/P base pin #1; unwrap
tape; remove cover; pull pin P2

Remove M/P; set on surface
Pull subpallet pip pin
Rotate Pkg 2 to surface, align
Remove HFE - 2 BB t  connector
Place FIFE on surface
Connect FIFE to C/S -  lock

DEPLOY FIFE
Carry HFE pallet 30' S of  C/S,place on surface

Remove probe box from pallet -4 BB

Split probe box (2 velcro straps) - -
Carry half  with rammer to
FIFE Hole 41 (-L. 181 14)

Place box half on surface
Carry other box half  to FIFE
Hole #2 (-L, 181E), p_lace
box on surface

Go to LRV

Set bore/core stems on surface
Configure ALSO hardware:

•Verify motor operates
•Pull pin #2
eRotate rack camloc 90"
•Rotate batt  camloc 90'

pull pin lanyard
•Remove handle and

install on battery
•Rotate rack bracket up
• L i f t  rack o f f  treadle,

extend legs and set
on surface

•Pull pin 05, move
bracket & l i f t  dr i l l

Carry d r i l l ,  rack and
bore/core stem bag to HFE
Hole 01 s i te

1+50

• • • • • •

• • • • • • •

2+0D

41=11110

2+10

52

Remove T/G from C/S -  1 3B
Deploy T/6
Verify T/G dial ac "0'
Lean T/G against subpallet

OFFLOAD MORTAR PACKAGE
Remove M/P from C/S
Pull socket pin ring; deploy
1st leg

Rotate. M/P on swivel socket

CUR ACTIVITIES

Release R16 cable -  3 BB
Remove RIG cable and pull
pin to release connector

Verify shorting switch -  OUT
Report amp reading
Connect RIG cable to C/S,
push dawn collar to  lock

Carry PSE to stool
Remove 4 Boyd Rolts from PSE
Remove girdle pull pin
Place PSE on stool; align
Remove girdle and discard
Deploy PSE thermal shroud,
smooth dawn edge

Level & Report. compass reading
Verify C/S sw 115 -  CW

DATE: MARCH 1972

Rezove subpallet & aim mecb.
from Pkg. 2  -  4  BB

Place suboallet & aim mech.
NNE of C/5

Remove PSE stool from subpallet
Position PSE stool on surface
8 f t  ESE of  C/S; dig out hole

Stow ant. mast on subpallet
Remove Pko 1 dust cover
Rotate Pkg 1 to  surface
and align

DEPLOY PSE
Remove PSE from Pkg 1 -  4  BB

LAI

a _

CY

TASK
ithICH010

C
D
It

L U



1.12
Nts

11••••

10

CREW EVA CHECKLIST

2, Pn1I r iot  to Tweet 54441
PIN 4 * * l e i  l i t  l i t
Metite Nt2 en LIAT
4041set

4. Deploy Zn4 log, position
r045Piti

5. WM to mortice 4411111*i RV

t.11 1 1 1 , 4 0 !
2. Pull Kindle of ult,gmfr

I I n t , r t . t  o p  t h e n
fort.' rd

3. tom ve ISM to surface

2.53 Ct1C1 CtS
•. Level L 11 i , ,  EV Pig2. 5  54 S Ode
3, 4 114 •  ant &I C2144

4, (noise UHT re i t  thircal
w i t t  I. p i l l  lonyord ts
remove cover I  10.41 r io t
cortiln Ls torfice bv e t  -

Dl iCN
elln; UNT renove ost (able

4. 3 13 R stole
2. 4 13 •  in t  118 V alte
4. Verity sunshield tele...lad
L. 2 IR M ilde i e t i t

144 Cote? 13
11. CoAtrol desloarent.
12. Reece( CurtAl . ,
13. i t t i C h  81014 t u r g l i t t  1 4  C I S
14. AttiL4 rear to side

curtains

4P•

IrOlst( ; s a l  1
1. [notate ;.1-414, t. O w ,  anis
2. Report Capin of

Sten ht. above tor,
3 .  E n l a c e  a d  V i t r a  O l d

( 3 0 '  d . . t )
4. Caternil itioahld to top orstool
5, verify ab le  N.

cLz

tot

2+20

VIM

2+30

5 3

VOICE DATA

CDR - Report CIS: L E V E L
ALIGNMENT

-  ( 1 )  LMP -  Report s t a r t  o f  HFE bore
hole #1 d r i l l i n g

(2) LMP -  Report 54" bore stem i n
surface

- ( 2 )  L • P  -  Report 1s t  28" bore stem
in surface

(2) LMP -  Report HFE bore hole #1
d r i l l i n g  f in ished

_ ( 1 )  LMP -  Report probe depth
(1) U P  -  Report stem height

above surface

_ ( 1 )  LMP -  Report 2nd thermal sh ie ld
depth



MISSION: APOLLO 16 D A T E :  MARCH 1972EVA: 1

LMP ACTIVITIES EVA
TIME CDR ACTIVITIES 11

BORE HOLE 1 DRILLING 2+10 Deploy 2rd leg,  position legs
Place M/P NNE C/S; point NW

REMOVE LSM

Set d r i l l  on surface
Lean bore/core stem bag

against rack; open bag
Insert 54" bore stem into d r i l l
Pick up d r i l l  & push b i t
Into surface as f a r  as possible

Remove batt. thermal shield
Energize d r i l l  unt i l  stem
top approx. 16" above surface

Attach wrench to  bore stem
Remove dril l  from stem
Screw 28" bore sectic..n to
section i n  surface

Screw d r i l l  onto bore section
Energize d r i l l  unt i l  stem top
approx. 16" above surface

Release LSM from C/S -  2  138
Lif t  LSM o f f  C/S, ck. cable
Set LSM on surface clear of  C/S

ERECT CENTRAL STATION
Level and align Pkg I
Release C/S So. side -  5  BB

Release E side & ant. -  4  BB

Remove rear curtain cover; use
UHT socket, pull pins, velcro

Release ant. cable bracket

Release C/S N s i d e  -  3  BB

2,-20

. • • • Attach wrench t o  bore stem Release W side & ant.  4  BB
Remove drill from stem
Screw 28" bore section to
section i n  surface M a n Verify sunshield released

Screw d r i l l  onto bore section
Energize d r i l l  unt i l  stem top Release 2 N i n t e r i o r  BB
approx 11" above surface Release center BB and

control sunshield erection
I n • - •

Attach wrench t o  bore stem- - Remove drill from stem,
set on surface side curtains deployed,discard covers

Check

EMPLACE FIFE PROBE 1
..10 Attach rear and front o f

side curtains
Remove FIFE probe from box, N E •

Deploy rammer, lean on rack
Insert probe and f i r s t  thermal
shie ld i n t o  bore ho le ,  us ingrawer

__ Attach r e a r  thermal c u r t a i n
to side thermal curtain

Report probe depth & stem height = M kabove surfacebo
Emplace second thennal shield
to 21" depth 2+30

54

1

c i
a :
C.-

•-X

4

NIP
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CREW EVA CIIECKLIST

• . • • • • • • • • • • •

113

. 4 " • - •.„„

bi(

Po
-•••••

1. Ekm1of
4. LSM 10 lurf ice,  colored le l

etst
5. Lcmove fQ41peclao1ng
8. Deplo, senior tees

(center Ist1
7. Femme sens:r dust coiert
S. E l e • ., off tep
9. 441se leis

10. Fressle fAA (Striptd rIng]
(verify PFA dt1Ditd)

H .  Level 4  align LS4

—7•
An '041.1 KS5TPRtE I  AL3G4 AN1
K 1 , J n t r i t S 7 c

2, limos, siting etc.., dust
cover

9, g r .  01tCh to MiSt
4 .  ;CTIOIC A L P  m t h  h m I r g  I

Picking
5. L . t  to  elm tech
6. lev41 4  ellen
7. Set A2•24.65 EL-16.59

ArTliATE Cir,„
t r.  l e n ' ' ,

crcl,
2. T.,11. so 1 C .  to  S CCu

iliport t o  S W

2.41 0411.9l LSM
17—Elf—Erdeploy site (5091.1111
2, Fesc,er stuvsge bracket

•b,

113
/4

?OD MILL SOP( WAX z  i. toPt4EL

mgc as fOr hale 1 4  :robe
W I ;  Penore 411 debris Pecs

A f t *  R t .  f t  Am3y * r  m r c

DEFLO4HFJ 14(C:
1. Rrmgre el iFt  14 5p/
Z. te0o.e cevcr
) .  tievel 4  align
4. O r l i '  eAbles 11,
5, UHT So L, floarbe4rd

2453 A551ST th 1401.01t DCIOt
Nalnrr r

2. Strke Cables rear CIS
3, ( l a c e  %Repoli 1
4. Emtste glophone 2, stet'.

caSte
5. Preis C:a et  ccopcne 3

2+30
AgOli (01)  LMP -  Report sun sh ie ld  over

top o f  HFE #1 stem
- (p1) L P  -  Ve r i f y  cable po in t ing  North

-  ( 1 )  CDR V e r i f y  ALSEP antenna
f u l l y  seated

- -  (1) CDR -  Report antenna offsets:
Az 24.68
El 16.59

CDR - Push shor t ing swi tch ,
report AMPS

2+40

(1)

(2)
)

(1)
(1)

VOICE DATA

(1) CDR -  Report an t .  base ALIGN 1
LEVEL M

1111

(1) CDR -  Turn Sw #1 -  CW
Sw #5 -  CCW

(1) L P  -  Report s t a r t  o f  HFE bore
hole #2 d r i l l i n g

(2) LMP -  Report 54" stem i n  surface

LMP - Report 1s t  28" stem i n  su r f

LMP - Report HFE bore hole #2
d r i l l i n g  f in ished

LMP - Report probe depth
LP -  Report stem height  above

surface
(1) LMP -  Report 2nd thermal s h i e l d

depth
CDR - Ve r i f y  LSM PRA deployed
CDR - Report LSN LEVEL

ALIGNMENT



MISSION: APOLLO 16 D A T E :  MARCH 1972EVAz 1

L.MP ACTIVITIES
•••,-

Place sunshield over top o f  stem
DRILL BORE HOLE 2

Carry d r i l l ,  rack,  rammer
and bore/core stems t o  hole 2

Set d r i l l  on surface
Lean bore/core stem bag and
rammer against rack

Insert 54" bore stem i n to  d r i l l
Pick up d r i l l  & push b i t  i n t o
surface as f a r  as possible

Energize d r i l l  u n t i l  stem top
is approx. 16" above surface

Attach wrench t o  bore stem
Remove d r i l l  f rom stem
Screw 28" bore section t o
section i n  surface

Screw d r i l l  onto bore section
Energize d r i l l  u n t i l  stem top
is approx. 16" above surface

Attach wrench t o  bore stem
Remove d r i l l  f rom stem
Screw 28" bore section
Screw d r i l l  onto bore stem
Energize d r i l l  u n t i l  stem top
is approx. 11"  above surface

Attach wrench t o  bore stem
Remove d r i l l  f rom sten, se t  on
surface

EMPLACE HFE PROBE 2
Remove HFE probe from Ebx
Insert probe and f i r s t  thermal
shield i n t o  bore hole,  usingrammer

Report probe depth & stem
height above surface

Emplace second thermal sh ie ld
—  t o  21" depth

P.11
IM

2+30

M O M

W O =

• . • • • •

• • • • • • •

2+40

2+50

56

CDR ACTIVITIES

ASSEMBLE & ALIGN ANTENNA
Retrieve ant ,  mast from
subpallet; i n s t a l l  on C/S

Retrieve aiming mech. f rom
subpallet, remove dust cover

Instal l  aiming mech. on mast
Remove aiming mech. housing
and packing

Instal l  antenna on aiming mech.
Level and a l i gn  aiming mech.

Set antenna o f f se ts :
Az -  24,68
El -  16 59

Push i n  short ing switch,
report amps

Turn Sw #1 CU; Sw #5 CCW,
report t o  Hou.

DEPLOY LSM
Carry LSM to  deploy s i t e  (501101

Remove stowacze bracket
Deploy legs 8  ve r i f y  locked
Set LSM on surface(str iped leg  E
Remove foam packing
Deploy sensor arms (center
one f i r s t )

Remove sensor dust covers
Clean debris from top o f  LSM
Raise legs so that  PRA
cover w i l l  c lea r  bottom

Pull s t r iped  r i ng  t o  remove
PRA cover; v e r i f y  PRA deployed

Level & a l ign  ISM

!A i r.
FINCT614

LSt.1 DEPLOY
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CREW EVA CHEMIST

cii

t$

ei•

se,A.J.A.L=mhada.m.va

1.SO Di:LOY cEophoEs
1.0%.

2. Puih ' ta lc  ttrovia
cole & :tohone
leaps (tp.P pay da) fr.die
lyre Izcls tale tod tteaim)

3. 14i1k ovi t r a c t t  ( 2 1 0 )
trolice 01 lociho•mu 63)

d. Wilk :$0 f t .  I.19t i t t
tZ geophont s t i k c i i b l e

S. Wi lk  ISO f t .  tmol ice 03
ger..1h.o. P l i t t  flwo t f  )rd
goodh;ne. Post for osota Oft
Lç'4 i 1 i r t  him la toki0)

O. Verify C.D froaa •11Ct tar
tAurcor

3

S .

t

3.0$ 'Ai(  01.5EP
Coordimitei c thoop in ;Aztivities
HNC tac j

3..33 CADA COiE S k I t t
1. in i tq l  b i t  1-671n; Ind r i l l
2. Dr i l l  .1 itttions into

iu,'0Oce (stelfy d ( i l l .
don't tuth)

3. Last teCtOon 8 o f f .
turfade, RUN dr i l l  IS  se.:
without frwther p int i r t t io i 3

2+50

- -  (19 LMP -  Report sun sh ie l d  over top
of  FIFE ho le  #2 stem

(1) LMP -  Ve r i f y  cable po in t ing North

(1) LMP -  Report HFE elec. box:

km,

LEVEL
ALIGNMENT

•111•

3+10

57

VOICE DATA

(1) LNP -  Remove a l l  debris >  16 f t .
away from HFE

(1) L . P  -  Rpt,  70 mm mag/frame

(1) CDR -  Ve r i f y  FLAG on cable before
2nd geophone i s  reached

34-00(1) CDR -  EMU Check

[

02
FLAGS
PRESS
COOL

CDR LMP

_ ( I )  CDR -  Ve r i f y  FLAG on cable before
3rd geophone i s  reached

-  ( 1 )  COR -  Veri fy  T/G dial  .  " 0 "

(1) CDR -  Wait f o r  MCC  "GO"
for thumping



MISSION: APOLLO 16
EVA: 1

LMP ACTIVITIES

Stake geophone cable a t
geophone #2

Emplace geophone #2 i n t o
surface (w i th in  7 '  o f  ve r t i ca l )

Photo CDR when he reaches
end o f  oeophone cable

TAKE ALSEP PHOTOS
Coordinate photo a c t i v i t y
with CDR thumping

Photo:
'HEE Bore stems

- Down sun, 11 f t  (ea. )
- Stereo p a i r ,  X Sun, 7  f t

•NH Electronics Box
- X Sun, 7  f t .

EVA -
TIME

Place sunshield over top o f  stem 2+50
Remove FIFE elec. box from pa l l e t
Remove dust cover ( 4 E 1 B )
Level & a l ign  FIFE elec box
Remove a l l  debr is  a t  leas t  161
away from HEE area

Place UHT on LRV l e f t  f loorboard
ASSIST IN GEOPHONE DEPLOY

Retrieve HEDC from LRV; mount
on EMU

Retrieve hammer from HTC;
place i n  leg  pocket

Remove T/6 cable stakes from
M/P pa l l e t

Coordinate with CDR; stake
power and geophone cable
loops j u s t  o f  C/S

IMEIMMIE•

Remove geophone c l i p  end
geophone #1Emplace geophone #1 i n t o

surface (w i th in  7 '  o f  ve r t i ca l )  W a l k  out  150' u n t i l  2nd
1.00 aeophone i s  reached

.ft.dbot

•••••••••

M E M ,

(ea)

3+10

58

• • • • • " • • • • - • • • • • — • • • • • • • • . . .

L C D R  ACTIVITIES

DEPLOY GEOPHONES

Pick up T/G from
pal let

Walk approx. B  N  wi th
T/G

Coordinate with LMP; LMP
stake power and geophone
cable loops j u s t  N o f  C/S

Walk ou t  LRV track (2900)
unt i l  1 s t  geophone i s  reached

Remove geophone c l i p  and
geophone #2

Walk out  15D' u n t i l  3 rd
geophone i s  reached

DATE: MARCH 1972

Remove geophone c l i p  and
geophone #3

Emplace geophone #3 i n t o
surface (w i th in  7"  o f  ve r t i ca l )

Remove flag and emplant by
geophone #3

Unreel remaining p e r  cable

THUMPER GEOPHONE EXP.
Verify ''GO" f o r  thumpingfrom MCC

0 USW
TWCFIOA

L
m o
P I t

1

. • • • • •

FE
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CREW EVA CHECKLIST

S4DS CD4CUCT Touvelp 4to
kvreent t e m  for  111 t i t .
Wo r t  4  10 get. t i t e r  shot
to r iro * e l e c t  ASl. ro t t i t
P i r r i :  volt 4 t tC . .  4401'411
I o ( Iry

143„1 SET UP Mg
1. 3v S C N
7. Cinplot base (ring 3) ,  pull

hloga lenyarl. Imatrt t t fr.
UT Cto l i n t
MIP g bile to deploy s i te ,
Not of QS

4, 0tP1O7 ( H o g  4)
S. Allso L  gto l ive  (4. S ' i
g, l a m  Itoto tu r feco

Ka to pallet

7

16ne

3+20

59

VOICE DATA

CUR - Call  out  10 sec. before
and 10 sec. a f t e r  f i r ing  T/G

ASI# LOCATION G O O D  FIRE?

2

3

4

5

6

8

9

10

11

12

13

14

15

16

17

18

19

LMP - Report LSM sunshade deployed
IMP -  Rpt. 70 mm mag/frame a f te r  ALSEP

photos _ _ _ /



-

MISSION: APOLLO 16
EVA: 1

lki
LMP ACTIVITIES

eLSM
- Sun compass; X Sun, 3  f t .
- Deploy sunshade
- LSM with C/S i n  bkgrd,

7 f t .

eRTG

- With C/S i n  bkgnd; 7  f t .

CENTRAL STATION
- X Sun, looking So.,  7  f t .
- X Sun, viewing switches,

7 f t .

410SE

- X Sun; Viewing bubble and
suncompass; 3  f t .

- With CIS i n  bkgnd.; 7  f t .

*Panorama
- 10 f t .  So. o f  C/S

Place HCDC on C/S

EVA
TIME

3+10

• • • • • •

Note
Each crewman must
remain motionless 10 sec.
before and 10 sec.
af ter  each thumper
f i r i ng .  CDR w i l l
a le r t  LMP preceedino
each f i r i n g .

The f i r s t  thumper f i r i n g
3+20 w i l l  be a t  geophone #3;

subsequent f i r i n g  w i l l  be
[  a t  each white mark on

- t h e  geophone l i n e .  A
total o f  19 thumper f i r i n g s
wi l l  be performed.

- -

I M I E M E M

3+30

60

CDR ACTIVITIES

-  •  , - w •  1 - 1 , •

To I t i v  thumper:
- Select  ASI
- Rotate arm switch
- Wait 4 sec.
- Depress switch t o  f i r e

DATE: MARCH 1972

3 1 T W•  n u r c i l d
c L  C

D
•  P  R  r

1

••••••
4-4

r n

tD

LL1
LLI
V)

•••I
•a:

L J

ttC



CREW EVA CUECKL1ST

CidItirSt: 111111 OFF
515110 P lan
OF le.lt

5. Cy•oloy Ft/P ant
c. Ltil to 1.tp C/S

10. REX (C/S) to M I
C1•441 PSI throvi

e,
ricto PiiP   - * 01/ZSC

RcLeittrg teRf s1.41.1
pav,.., Cori Itro—Isin

locatar
Z. P t i  i C e  an urs
3. Xtsl i t  LIP

3+30
- -  (1) LMP -  EMU check

1

_ ( 1 )  CDR -  Turn C/S Sw #5 -  CW

1 • P

•

VOICE OATA

FLAGS'
PRESS
COOL

CORI LMP,

N A ,

(1) CDR -  Report estimate o f  geophone
l ine heading 0

(1) CDR -  Ve r i f y  wires i n  f r o n t ,  o f f  base

-  ( 1 )  CDR -  Report M/P base heading
- M/P base LEVEL_

- ( 1 )

3+40(1)

F ( 2 )  LMP -  Report 1s t  core sect ion i n
surface

- ( 1 )  I M P  -  Report core d r i l l i n g  f in ished

(1) LMP -  Run d r i l l  15 seconds t o
clear f lutes

ME.

NES

3+50

61

CDR - Check base bubble leve l
LMP - Report s t a r t  o f  core

d r i l l i n g

(2) I M P  -  Report 2nd core sect ion i n
surface

(2) CDR -  Rpt. 70 mm mag/frame



MISSION: APOLLO 16
EVA: 1

Pull d r i l l  s t r i ng  up as f a r
as possible

Attach wrench t o  core stem

LMP ACTIVITIES I l i

DRILL CORE SAMPLE
Take d r i l l ,  rack and core stems

to deep core s i t e  So. o f  C/5

Set d r i l l  on surface
Lean core stem bag against rack
Insert core stem with adapter
into d r i l l

Pick up d r i l l  and push stem i n t o
surface as f a r  as possible

Energize d r i l l  u n t i l  stem top i s
-  a p p r o x .  12" above surface

Attach wrench t o  core stem
Remove d r i l l  f rom stem
Screw another core stem
section t o  section i n  surface

Screw d r i l l  onto core section
Energize d r i l l  u n t i l  stem top

is approx. 12"  above surface

— A t t a c h  wrench t o  core stem
Remove d r i l l  f rom stem

_ S c r e w  l a s t  core stem
section t o  section i n  surface

Screw d r i l l  onto core section
-  E n e r g i z e  d r i l l  u n t i l  stem top

is approx. 8 "  above surface

Keep d r i l l  energized f o r
15 sec. t o  c lear  f lu tes

DRILL CORE RECOVERY

11M

EVA
TIME

3+30

O M .

M4EM,

CDR ACTIVITIES

SET UP MORTAR PACKAGE
Return t o  C/S

-- T u r n  as t ro  sw #5 -  CW
Deploy M/P base ( p u l l  p i n  43)
Insert UHT i n  M/P base

__ U s i n g  UHT & M/P base as
sun compass, estimate
geophone l i n e  heading

Carry M/P and base 5 0  f t
•- N N E  o f  C/S

Place M/P on surface

I. D e p l o y  M/P base legs(pul l  p i n  #4)Using UHT, o r i en t  base t o
3+40 same heading as geophone

line
Place base on surface and
emplant legs. V e r i f y  base
is f l a t  on surface

Place M/P on base; f r o n t
pins 1 s t ,  then lock on rear
posts
Verify wires i n  f r o n t  o f f  base

Check M/P bubble leve l  reading
Deploy M/P antenna
Return t o  C/S
Mount HEDC on EMU; leave UHT
Check PSE shroud
Photo M/P

- Down sun; 7  f t .
- Viewing NE; 7  f t .
- Viewing SE. 7  f t .
- With C/S i n  bkgnd, 15 f t .

4 1 1 1  ASSIST CORE RECOVERY

TA5A
AdeliON

L
JA 0

•

II

3+50

62

Take pan a t  deep core s i t e

DATE: MARCH 1972



CREW' EVA CHECKLIST

T . •  4.1-1-4-2j It4.1.41ITil c'

Si I .  l i l t  beg
•1 all tech seat

2. 2  dee dlep. 15Clq 14,el WC
•  I .  & t i t  4 1 )

3. t  cone totes (5411) le  I ,
Li lt  bed

1- s a  (S.6,1d)fthille13 toII I '  PBS
S. hammer (1... seat bed) torecLet
d. Tonle (447C) to Tele
7. IMP load CCI1
18. lay di lp a hIOC (L .  seat)t u t u
5. I.CtJ nada sit -  1

10. Uvort headlmal
I I .  a l l  h a r t  (decal)

)-tu PIcalezia c.t2E stovu
101 tip dr f l l  i i  histl I I
p o l l  Able

2- deevave dr1111 CAP toJ. r t , 4 1 - 1  C a r t  h i n d  c r  D c h
4. t i p  b i t
5. Cary  t o  tRV.  b re ik  c'etweeh

3rdI  4th stela
c o  ends

7_ Care Sbren La rack

OratrtUni  1.01 ( M A Z Y
171;511111.- seat a i l  to  PEEK(R. $4.1)
2. reS A H ( C C )  t e  I .  144T
3. a t /  l o l l  1.4V

Std (bfTC) La CC41 •LSS
S. MCC I  hea dtop (M. seat)

to A a r
111,-11?CAA 0 4 4 4 f i n q

rA✓s

4+00

4-T-TO

63

3+50

(2) LMP -  Report core cap Ipt ters:

Top Section:

-  ( 1 )  CDR -  Attach SCB #

Bottom section: B i t  I t
Top •

Bottom
Top

(1) LMP -  Rpt. 70  mm mag/frame

(1) CDR -  Rpt.  70  mm mag/frame

SOB #1 Contents:

•  Core tubes -  27U, 32L
• 20-DSBO Number Series ( 3  se ts )

- 2;4-11;13-15;17-24
- 331-350
- 351-359362-355;367-373

• 2-Core tube cap dispensers

(2) CDR -  Readout LRV systems data:

to LMP

'Amp-firliat 1'
Amp-HR Bat 2

Temp Bat 1
Temp Bat g
Temp L I  mtr
Temp RF mtr
Temp LR mtr
lemp RR mtr

(1) CDR -  Report LRV Heading

(1) CDR -  Mark LRV departure time from
ALSEP ( 4 + 0 2 )



,
4 1 1 1 1 1 _ ! 7 . 7 1 1 1 1 1 1 1 1 1 1 7 7 6 7 7 7 - . - -

MISSION: APOLLO 16
EN/A: 1

• • •

LMP ACTIVITIES

Remove d r i l l  f rom stem

Retrieve stem caps f rom rack ;
cap top  o f  core stem

Pull co re  s t r i n g  o u t  o f  surface
by hand, o r  i f  d i f f i c u l t :

-  Assemble j ack  t o  t read le
- Pos i t i on  j ack / t read le  over

core stem i n  surface
- Jack core ou t  o f  surface

Cap b i t  end o f  core
Take core s t r i n g  t o  LRV;

i ns ta l l  s t r i n g  i n  v i se  on p a l l e t
Using wrench, break core
s t r ing  between 3rd & 4 th  sect ion

Cap ends o f  core sect ions
Lean core sect ions againstrack

CONFIGURE FOR GEOLOGY TRAY
Ins ta l l  Mag G on HEN; stow Flag A
CDR attach SCB t o  LMP

Attach SCB #1 ( f r om  HTC) t o  CDR
Mount HEDC & bags on EMU

Mount LRV
TRAVERSE TO STATION 1

Drive t o  Stat ion 1

EVA
TIME

3+50

•EIMO

• • • • • • • • M

* M t .

4+00

Place HEDC on LRV
--  A s s i s t  LM i n  deep core

recovery

4+10

64

' C O M

CDR ACTIVITIES

DATE: MARCH 1972

CONFIGURE FOR GEOLOGY TRAV
Remove from SCB #1 ( o n  HTC):

s3 20-3ag Disp;  p lace one on
each sea t ,  one i n  r t .  s e a t
bag

02 Core cap d i sp ;  p lace one on
HTC, one i n  r t  seat  bag

02 Core tubes;  p lace i n  r t
seat bag

Attach SCB #5,6.7 o r  8  t o  LMP
Place hammer i n  l e g  pocket,  and

tongs on t e t h e r
IMP at tach SCB t o  CDR
Mount HEDC & bans on EMU
LCRU mode sw-1; pos,TV h o r i z ,  CCW
Mount LRV -  I leport  heading
Configure LRV per decal

TRAVERSE TO STATION I
Drive t o  StaLlon

;

L a

0 -

••••

Off

TASK
Kor

L
14

II

vol



CREW EVA CHECKLIST V O I C E  DATA

010

HEADING Temp Bat 1
BEARING Temp Bat ?
DISTANCE Temp LF  mtr'

Temp kr mtrRANGE
Amp-Hr Bat I Temp LR mtr

RR mtr ._Amp-Hr Bat  2 iTemp

4
100/13 [  I

let LCCI FOC
star t  I r t o  goat.tt r i p  [ f = =
lAnZ iC4r  t • b n
taoaldErs a t  l . t L r r

ICI no 91r1,4
t
r W i t t  V . P 1  :A 3

Pat Z  /111 r1PLLTS
DUST

3: % I J P T
t:PMI I  M O I L

lotigt 11S
f h r j e t t a A k i l l )

r PAW PtitiT
01001.31i • I
Pat I O W ,  w e

1

1
S .

Ct•5

471., CAA I I I  :
"  I L I A  t r i a l  l i g l l  r a y

VIE 1•Lary D I  Speck r i g
•?.,:,,a12.,•arg a t  I g i t t l i r
ir i l  i t i i ;  * 5 . 11 . 11
31,tritall I

—.. r o t 4  CIA1121 41Ittri t  4)
tts
KIA 1li-1 IIIPLAFt

tt  K A  P M  1
t. c l u v

•
o(t.cirirl

CYO 2
11! WVtL

0 4 1  04cl:1411041
1 WE COAT

PDX. 111-1
PO% 11' J Z .  COI

1
-  ( 1 )  CDR -  Mark s t a t i o n  a r r i v a l

time ( 4 4 1 4 )

-  ( 1 )  LMP -  Readout LRV displays

-  ( 1 )  CDR -  Rpt 70 mm mag/frame
___J

- ( 1 )  LMP R p t  70 mm mag/frame
___/

4+30

65

(2) IMP -  Report UV/
• Speed
• AMPS

F•

L  1.01401.---A,



MISSION: APOLLO 16
EVA: 1

LMP ACTIVITIES

FLAG CRATER

GEOLOGY STATION 1
Read LR'J d isplays

Dismount LRV

– T a k e  photo pan

-  D e s c r i b e  surroundirw area

010

•••110

CDR ACTIVITIES

FLAG CRATER

GEOLOGY STATION 1
Park LRV; Heading 1 8 0 *
Set brake
+ 15 VDC Sw -  OFF
Dismount LRV

— LCRU mode Sw -  2
Align HGA t o  earth
Dust GCTA. LCRU & TV lens

Describe surrounding area

A

TASKrtmcncov
• C
u D
P

Take rake /so i l  sample

4+20

4+30

Take rake /so i l  sample

DATE: MARCH 1972



CREW EVA CHECKLIST

4+30
- -  (1) CDR -  EMU check

4+40

4+50

67

VOICE DMA

02
FLAGS'
PRESS
COOL

CDR LMP



MISSION: APOLLO 16
EVA: 1

I-M13 ACTIVITIES

- -  Co l lec t  documented samples

EVA
TIME

1
4+40

4+50

66

CDR ACTIVITIES

4+30 Collect documented samples
- Look for  S. Ray ray

contact & ejecta
material from Flag
crater

DATE: MARCH 1972

0
A

nisi(tint;10210
M

.•,,

CD
1-•

C 3

( , )



PIN

114
Li
%.1

HEADING 1 Teop Bat 1
-

BEARING Temp Bat 2
DISTANCE Temp LF mtr

Temp RF mtr
LR mtr

RANGE
Amp-Hr Bat 1

222;1111Jat 2
,Temp
_Temp RR mtrtr

3

31Al29a1
VOX P i n t  U

ebt
FCIZE SW-2 M T 2 t A I S
Irat P i t

SetIFT
(iat,  t ty batt1e01)

SM W O  Saw*Se
Mellor pea- s m .  na,
t i i 1 . 2 0 1  t t r

NIk; 5 - L 1 F 1 1 1 1 6  t k a

fPJ I.SpatalED,P1T
POO( StJ-1
PCS 11 Klan.  CO

A

EL.ArEP

CREW EVA CHECKLIST V O I C E  DATA

Ii

090/0.6 1 i0S/3 .7IL

• C L U E

a

LVAL PATEL

ke)

8.
5

tl i t t lo t  2
SPO1t EPAJCL :14

(De E K ,
Farte SW-2 U P E A y s
KA F i t  1
WET

1  a s p  !FT
tekne f a t  : I t t r iml . ]

It.: Erp SITE i 0 2  Stpla3r)
(Safium K O -  SAPeIlk;
lion I.Z.,) (i.dstet,

M; S A P P E I N t  P M  2)
-(4c010
POPE MINT

'CU SW-1
-PCS Iv wAlz, col

siArli24
Mcf12.6 1 0 9 / 0 . 9

:PDX WIER

4

4+50

P m •

N M I

_ ( 1 )  CDR -  Mark stat ion departure
time ( 4 + 5 7 )

5+00(1) I M P  -  EMU dieck

- - ( 1 )  LMP -  Readout LRV displays

5 +To

69

(1) CDR -  Rpt 70 mm mag/frame

(1) LMP -  Rpt 70 mm mag/frame

-  ( 1 )  CDR -  Mark stat ion ar r iva l
time   ( 5  +  02)

02
I FLAGS

,CDR

PRESS
COOL

L MP



MISSION: APOLLO 16
EVA: 1

LMP ACTIVITIES

Verify HTC i s  secure

Mount LRV

TRAVERSE TO STAT1ON 2
Drive to  Station 2

SPOOK CRATER
GEOLOGY STATION 2

EVA
TIME

4+50

= O M

5+00

CDR ACTIVITIES

Stow ex t .  handle/scoop on HTC S t o w  gnomon i n  LRV bag
LCRU mode sw-1 'pos.  TV hor iz ,  CCW
Mount LRV

Configure LRV per decal
rRAVERSE TO STATION 2

Drive t o  Station 2

SPOOK CRATER
GEOLOGY STATION 2

C
A

CD

,c)c?

La J

Read LRV displays

-  Dismount LRV
Take photo pan

Park LPV; Heading =  180"
Set brake

— +  15 VOC Sw -  OFF

Ficr ibe  surrounding area D e s c r i b e  surrounding area

Take 500 mm cam. photos P e r f o n n  LPM s i te  measurement
•  Sensor position #1,i2,g35+10

70

Dismount LRV
LCRU Hode Sw -  2
Align HGA t o  earth
Dust GETA, LCRU & TV lens

DATE: M U  1972

2 f .
Q
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CREW EVA CHECKLIST

tmm SETE "tmSURCIst
1. P u l l  7-71,"-7,17iFT"---.Em-isal. Strap
Z. Somme t o  t r i o &  p s i .  1
3. ( l e t  twr  im •  Om
4, 4 t4d trepl label
5. 010167 lomtomftrIpol 44" 4  o rum
4. A l l i m  4 l eve l  setiMmitml2ed
7. 4 t 1  CJ 1.411.c411 "Mirk 441 MCC
4. PMoto temsamitml004 e l l  144
'4. MCC 60 les • ' a r k ‘  MEAD tm •  ON
C. t e l e  s t i  4  Liars [ C i E l t  readsm)
1. grad I v  -  OFF

•7. Senscir to  O I ,  7 ,  m714mI  ' , Ye t7 -  I n
Semirr t o  pct .  4 .  sl Ipm 1  leve l
Osi 7 , .  1 0 .  LNee vwe sm -  car

-4 ;4 .  L a r s e n I  st&m • s s r / t r i p o d
w e t  c o l l e ,  S IG . .  h i l l

A l

5+10

5+20

--  (1) CDR -  Ver i fy  LPM Po- -  OFF
after measurements
complete

71

•••••••

5+30

VOICE DATA

(1) CDR -  LPM measurement:
eLevel
.A l ign
.Temp EiFfT ( o n  e lec.  box)
'Report posi t ion re la t i ve  t o  LRV



•  •  •  I • •  _

f • 6 0  b  • ' , I t . , 1 1  N o t

A

MISSION: APOLLO 16
EVA! 1

1.,MP ACTIVITIES

Collect documented samples
- Look f o r :  r a y  pat terns

route up Stone

AMMO.

E VA ][TIME,
- C D R  A C  IV IT IES

5+10

. • • • , •

5+20

5+30

72

i:ol lect documented samples
- Look f o r :  r a y  patterns

route up Stone Mtn.

DATE: r,b1 RCII 1972
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1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i v i t  1 4 , 4 0 0

CREW EVA CHECKLIST V O I C E  DATA

5+30

5+40

k•-•

73

(1) CDR -  Rpt. 70 mm mag/frame

(1) LMP -  Rpt. 70 mm mug/frame

• - - -7=1111
-411111111P.,*.



MISSION: APOLLO 16
EVA: 1

M a n

•••

• • •

N110.

Om,

LMP ACTIVITIES EVA'
TIME

5+-3D

51.40

s o l i M

1 ,  ,

74

CDR ACTIVITIES

DATE: ?WWII 1972

A

0
C
A
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CREW EVA CHECKLIST V O I C E  DATA

& P O :

1:014  - 1- Nag Z 4 4 1  -
Kart DAC on A .  front bottom

XatIOAS .  COmeostit
4 aIR .  use All ( h a  C APAR DAC

P a  TO tm 104 CLUJ

- - - - -  •••01;

wt.!'
\cot:

A SE*1141.41 tzart
• -  r e s t  col • k k
C - Dust. striving A contrul

Cbmpurnti
• I n k i n q  ceMnOritql

vtAlroll 3

M I S  M s
u/:Ac

LICA At &ISM :14

(DA

Mt CLOD Intfl
St Atm M/P, C/S

Pi S-CCA

MAU. TO LM Fat OkOIE

P i t t  c.Ss SI(Y1
5111SSIS

MP:
- mag _ - 24,14 -  f ! t

Mari. CAC tA I  o f f  -  f ront  t o u r , '
Outl •  * o l i o ,  •  Com,r-tt
4 E lm •  i n  f i l r
PAR DAC

..'
o.

".
e .  W .  ....ort •

— 1 . . . . . . 1 . . 0
. . . . . . . . •  -  -  -  ... •  -  . . . *

r  ,

,.- - s  - - -

• ,  - w %.CDC
A -  Standing 'Ur%
1 -  044t r f l W i t y  m u d  o v t  e d ,
C -  O u s t .  I t t e f i n 2  d e n t r u l

• egamefitt-

ilAticn j
1444 AT AtitP !IA

A M I O N S !tr-oT—arth• .11:11c
lit

B CAJV Pon
t Ass1 fv0. P I C A  t r  Sit

S-ttu S I P t a l l

5+50

6+00

oport DAC mag _  (mag P)

_ ( 1 )  Id;..11P: Mirk DAC Time:

6+10

75

P M .

(1) CDR -  Rpt. 70 mm mag/frame

(1) I M P  -  Rp t .  70  mm mag/frame

_ ( 1 )  CDR -  EMU Check
02

FLAGS
PRESS

b COOL

CDR O P

-  ( 1 )  CDR -  Mark s t a t i o n  departure
time   ( 6  +  58)

-  ( 2 )  IMP -  Report IRV :
• Speed
• AMPS

1) CDR -  Mark a r r i v a l  a t  ALSEP
area   ( 6 4 - 0 5 )



MISSION: WILD 16
EVA

LMP ACTIVITIES

Stow e x t .  handle/scoop on HTC

Veri fy HTC i s  secure

Mount LRV

TRAVERSE TO STATION 3
Drive t o  Stat ion 3

STATION 3
Dack a t  ALSEP area

Remove DAC
Dismount LRV
Photo CDR d r i v i n g  Gran P r i x

EVA
E

5+50

Moan

11 a a i n a •

76

CDR ACTIVITIES

Configure IRV per  decal

TRAVERSE TO STATEON 3
Drive t o  Sta t ion  3

STATION. 3
(Bach a t  m u -  ,TFEU

Drop IMP o f f

Drive Gran P r i x

DATE: MARCH 1972

4

•e,

Stow gnomon i n  LRV bag
LCRU mode sw-1; pos.  TV h o r i z ,  CCW
Mount IRV

9
B-t.;



CREW EVA CHECKLIST

4.10DVADJT
1:-gaWmt Me 1 LAt tlooloyi
2. Platt torr ; t e n I n  tro

I t .  ( S A )
J. Decloft ! t , t  l i t  V A R  C A !

1:00010 r t ,  Otnitt 1 - 1 4 t
Strrrm; f011 I  t u f f  1• .
k4owr Ftrt
10DC t 4  L .  t w i t

S. tf,0 ut tc- IpU
E, SCO 1C00 ttSS) into LIC
/ ,  Clout $1C
E. f l a t  KSA Al fAi t ts
s, Arc t u t s  10111 to 14S

(otl I t t )  to • /  ot-t
10. Ot to  fmut o v a  tot '
11. &CO fold,. SCg 14! 940  ;

w.ar4 ;Uwe Col Feal t.o AP.
12, I C A L I S
13. :AC 1 f r u •  a i l

• • M , • • . .

-a

P.70 CLCSIX1r.-ara l u A ;
WISA•

Z. •  i s  ICC
l •  t I 1 J  malk Ay -  3
A, I t G A
S. i t  tCR:  I  CCIA
I .  l e s e t  Far  tN

FNata
1-lun f  S.6,110

van 3 '  r  S-BrArl
X  La L .  ! t i t

O. h Y 1 t i c r t s s
ste to 'cc

9. 0 0  volottCD
10. f o n t  1.•;. -1C, hairTf•

C, i t

trt

6+10
- - ( 1 )  CDR Driv ing Comments:

START:
DUST:
CONTROL:

- ( 1 )  CDR -  Mark LRV park

77

VOICE DATA

-  ( 1 )  CDR -  Report M/P armed
- VeriFy M/P leve l

Alignment
(1) CDR -  Report C/S Sw #5 -  CCW

_ ( 1 )  CDR -  Mark LRV departure
time

6+20(1) CDR -  Mark a r r i va l  a t  LM
time   ( 6  + 20)

-  ( 1 )  CDR -  Report LRV Heading   ( 3 5 4 ' )

_ ( 1 )  O P -  Readout LRV displays:

•

—
6+30(2)

HEADiNG

RANU
Amp-Hr Bat 1
Amp-HR a t
Nnps Bat

12!gs Rat 2
W i t s  B a r r
Volts Bat 2

Tfap Bat  1
Temp Bat 2--
1-2f2E_Ly
Temp RE mi-t-F-TEE) LR mtr
Temp RR mtr

CDR - Reset Far UV cam to  Target tI3
advances? (wheels turn)•Aa 1 2 6 °

•El

-  ( 2 )  CDR -  Rpt 70 MA mag/frame a f te r  Far UV
cam photos /

LMP - Rpt 70 mm mag/frame a f t e r  SWCphotos



'4SSION: APOLLO 16
VA:

LMP ACTIVITIES

Mount DAC on LRV
Pick up core stems

Place core stems on LRV

Mount LRV

Return t o  LM

EVA CLOSEOUT

Readout NAV & LRV displays

Dismount LRV
Unstow core stem bag from MESA

Place core stem sections i n  bag
— L e a n  bag on +Z s t r u t

Unstow SWC from MESA

•

Deploy SWC GO' a t

EVA
TIME

6+10

• • • • • •

•-40.•

1,1•01,

v v .

,M.••••

Extend SWC s t a f f  sections
Press s t a f f  i n t o  surface

_ D e p l o y  f o i l ;  hook on s t a f f
Photo SWC:

- X Sun; s tereo p a i r  o f  f o i l  —
and s t a f f ;  7  f t .

- X Sun; upper f o i l ;  7  f t .

CDR ACTIVITIES

Park LRV 2 5  f t  E o f  M/P
Set brake
4- 15 VDC Sw -  OFF
Uismount LRV
Pick up UHT from C/S
Arm Mortar pdckage:

*Rotate l a t c h  w i t h  UHT
•Remove sa fe ty  p i n  ( lanyard)
•Rotate 2  Safe/Arm

switches w i t h  UHT
Ver i fy  al ignment and l e v e l

Posit ion CIS Sw 5  -  CCW
Mount LRV
+ IS  VOC Sw -  ON
Return t o  LM

EVA CLOSEOUT
6+20 Park LRV a t  MESA; i n  sun:

Heading 2  354 '
— +  1!3 VDC Sw -  OFF

-Dismount LRV
LCRU mode Sw -  3
Align HGA
Oust LCRU & GCTA

-  R e s e t  Far  UV cam. t a r g e t ;

6+30

78

Az 126°
El 33*

-- P h o t o  Far UV Camera
- X Sun; 20 f t ;  5 . 6 / 6 0
- On Sun; 3  f t ;  f 5 .6 /60

'DATE: MARCH 1972

rAg•
FLINC1•00



---1111111111111111MMr

11, (11 1184141 to 1.. 41144r4
lbell E S 1 4  1

1Z Hn3C 1011111*
13 KOC map
414C14/11 map (5)041 back in
L. i t a t  bat)

• 1  DAC tbh.t1
11%10 from DAC (onto. WE
bat to sol)

414apt
(T1 td, table

ID. t  corlair444-4t bac-4 U .  rytA,to Ell
11. C144,4 (Kit I  ;tow s•ts
15. Oro.% tc
11. 1C11.1 power 1IP • C1F
13. LC1.1 co4fri 651 alma
11. tkp44 1 I i  biS covers 1 atilt

id dirty.  C a

CREW EVA CHECKLIST

14. Et1 fret' C:1
is. C14144 Pala
11 .  111 4 E 1 4

14J

6+30

ET8 Contents:

O 2 HEDC w i t h  mags  ( B ) ,  ( G )
O 3 HEDG mays ( A ) ,  ( C ) ,  ( H )
•  500 mm Cam. mag ( L )
•  3  DAC mags ( P ) ,  ( R )
* Maps
O 6-sample con t .  bags ( f r o m  MESA)

VOICE DATA

SRC #1 Contents:
• S U  #1

—Doc. samples
•  Organic Cont ro l  Sample

EMP - EMU Check

6+40

- ( 1 )  CDR -  Stay/ LMP PLSS antenna
(1) LMP -  Stow CDR PLSS antenna

79

LMP

ITEMS TRANSFERED TO A/S
O SCBly  ( L M P )
•  Core stems ( L M P )
•  SRC 41 ( C D R )
O ETB ( C D R )

- ( 1 )  CDR -  LCRU Dust Cover ( t 6 / , ) O P E N
( I )  CDR -  LRV B a t t  Covers OPEN
( I )  CDR -  LRV B a t t  Mi r rors  ( C l e a n ) / ( U i r t y )

-  ( 1 )  CDR -  Dust LCRU

(1) CDR -  Conf ig .  LRV C/B 's :
6175-0 •  Bus A, 8 ,  C, D OPEN



MISSION: APOLLO 16
EVA: 1

1...MP ACTIVITIES

401.6
Place HEDC on LRV l e f t  seat

CDR remove SCB from LMP

Remove SCB 1  from CDR

Place SCE 1  i n  SRC =A on
SA table

Remove seal protectors ( 2 )

Verify bag material i s
free o f  seal area

Close and seal SRC ;1

Tidy MESA blankets

Place any large rocks
en 4-2 footpad

Clean LMP and CDR
E1US

LY1P DORESS
Stud LMP and CDR PLSS
antennas

Renove SCB from HTC and
ascend ladder

Place SCB on platform
Descend ladder
Obtain core stem bag and
ascend ladder

Place core stem bao on platform
Open hatch
Place SC8 and core stem
bag i n  A/S

Ingress LM

Obtain SRC a l  from CDR

EVA
TIME

= 1 M .

WSW.

M 6 , 1 .

5+40

a m i l m a o

6+50

30

CDR ACTIVITIES

6+30
Place HEOC on LRV l e f t  seat

- -  Remove SCB from LMP and
Stow on HTC

IMP remove SCB a l  from CDR

Stow tong and hammer on WIC
Remove ETB from MESA table
and place on LRV I f .  floorboard

Load in to  ETB:

• 2  HEDC with mags
• 3  HEDC mags
a 500 1111 mag (stow 500 run.

cam. under f l ap  i n  seat bag)
•  2 DAC Rags
G Mag o f f  o f  DAC (or ient

DAC batt t o  Son)
o raps

Stow ETB on MESA table
Stow sample cont. bags ( 6 )  i n  ET8
Clean LMP and COP

EMU's

Stc• LW  and CDR PLS5
antennas

Stow dust  brush on L:PLI
LCRU pwr. Sw -  OFF
Open LRV Batt.  covers; dust

i f  d i r ty
Dust LCRU

LCRU dust covers -  65% open
Configure LIRV C/81s:

•Bus A,B.C,D -  OPEN
Attach ETEI t o  LEC
Ascend ladder to  platform

carrying SRC al
Pass SRC #1 t o  LMP

DATE: MARCH 1972

1

EVA TERMItiAr10:1



SA*10,1F14.-rPell- L.01 41. Ar
1E1.01 RECCIA

1 1 " M t r i t ; • E i i ,

2. ;SUN sutco.Allit rum
CLGSE. A r T E t  cH:P 1isrctto

it. I I I  Eta Awl A• l •  C A 0
oc•ao

EV- SK ; I W O  to AIS
H.  ( I I  Clatist to LIS
ET, t a u t  far  Al
IS. lAoroto
24- rerreas

CREW EVA CHECKLIST V O I C E  DATA

• Sin PrroctNerts
1“.1. • I .  1 ,

M•Pkiiim

pi)

_ _ _ _ - . 4A r A 4 9 -
111tot I I K  StErt0 •
Cr; CHIP rtrar

Cacia ft04 t r i t  Litre UINTA
SIOC if CAm)

tr t A I E R S ,  f . 1 ;  fOrn !"1.1S

M e N t u r c
Taff; f,:itor A CC;IIIKTRE I .w cToitu.,Jsu

7" 'SUN S I M  atirCal lekCI IMI  - - . . .

3 pear I '  SIE1210"t•I IS I  ICC SKI: T.  i  golf•

- - Z . -  G 4 1  "" ' •Tt In.% I t  , - -
-

.;••• I  •  • umul N i g ,4 C

I p e  l a l l a r y ,  um-to  1 ••I .•  i l o a
11. . . . ' .  . j t . , . . . •  i  ' ' '  • -  •••..-,.N.: b :  b WilE I -  I L  t .14•%'•
1 (  I. Cil • I:1P SIFFIO MITA (AO Ditto
'0 7°  srrt7• i r r i u t ,  7 ,  •fr,ro El la_ l_

717. I; .1-•••• EL4 •  ,L4t41 ILL. Lla
. l• L L.- 1.=:1•'•11 te InITOS• sky) I

114 pH -  e nr•d
...„.1 r " - - - - ! . - - •  0 - - - P ;- - -
13 slii 1 : Z : L t  ! . - T 1 0 . 4  _571
at - r a n r - f r - r m - - - - - - - - - _ _  L "---" •

7:::" 0 L i  .Var l - I t tm SAN'IC
r"' C a t f r t  1E0C• SAME vinfil t r I4

Dolt • • • • • • 100Col fIrCC3A

111114,4•
• * A ,  i m

I• ISLA SIVE0 Ir1t7 r t I tar
7' VAINI  (LOSE- OP Agra C001•P

( s u m )gra °,"14 -  %TS E n t O f
u t _ t o k t . m •

4•11.11mui

ft 100' t  !AC SIIffO •
:f f  cop I10.1 (Are IMEt
/Ad CHU° "km ICSI L i l l i  MILER

sior I r
11 u , I a d a ,  N i t  t V I S

OCup l fWi
1.11r7vTIT171Mr411111;.-If•FLZITTatILILE
I' 1$104 SrfAEG Er/04E TUNIC,

MOK 7• SlirlErs. OS A LOC SAO;• • • • #
* I n n  f t t I I . n

IlmIgP
WIT I1

fx0',E•tr SEIKO LrItt rArol
r frO P ro •  Afl a  s1

,s

6+50

81

1

-  ( 1 )  CDR -  Reset Far  UV cam t o  Tar
a. • F i l m  advances? (wheels

*Az 2 3 0 °
,E1 S P -

1=•••••••

(1) LMP -  Report  hatch c losed

7+00(1) CDR -  Report  cabin repress.
(END EVA I )



MISSION: APOLLO 16
EVA: 1

— Obtain ETB from CDR

Assist CDR ingress

• • •

nose hatch

LAII) ACTIVITIES EVA
TIME

82

5+50

Ingress LM

NOTE: DETAILED PROCEDURES FOR
FERAL EVA CLOSEOUT ARE
PRESENTED IN THE LUNAR
SURFACE CHECKLIST

CDR ACTIVITIES

Pull up ETB
Pass ET B to LMP
Descend ladder to surface
Reset Far UV cam. target:

Az 230'
El 53 '

CDR INGRESS

DATE: MARCH 1972

a
TA'SIC
"LH FON

1.1

cc
LA..1 1-rJ



3.2.2 E V A  2

The detai led t imel ine procedures f o r  EVA-2 are shown on the
following ver t ica l  format pages.

The detai led sampling and related procedures dur ing the t r a -
verse are given i n  Sections 3.2.4  and 3.2.5 .

83



CREW EVA t1ECkL1ST

rkss t  M  Icto ItIASFUn'

FI5Ssr.kro • OK..
CI;c0a6ett CIAT.0.1,3
Co,ze-zt
a t 1 6 )  U S ;  ILM PIMP -  t%

I t  ID PIAS1L__S__Ltl,TLvcV

EiMel  .1t5: ISC NAV •• dcltn -
CliClard" Lit 1121
CorniKV rtssr.ssP .  cr,

10c i i  11;,0 W A V E ;

RS'S P..-•-•;• •  c i r
I h i t w e c t  PISS e20
Etettett I A  PM
C!•: ( C 5 2  LCG kr";  C l • t i t

Lal-ID PISS t-ID

Ct 1'161 S i (  P , r p
C l i m e t ' l l s  NCI
C(Ar•rtL ' P M  11;5
tt$1. tu,g _ tn

CODE

- ( 1 )  MANDATORY REQUIREMENT KR DATA A l
TIME OR EVENT DESIGNATED

-  ( 2 )  DATA MAY BE DEFERRED UNTIL LATER
IN THE EVA OR DEBRIEFIpq

- -  NOTE: A T  START OF EVA 2

-07.1-71:0

84.

OSUN ANGLE 2 5 '

11010E DATA

OLM SHADOW LENGTH I 2 A m  ( O f t ; . )
*ASTRONAUT SHADOW LENGTH 3 . 3 m  ( l o f t . )

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



- -  S ta r t  EVA watch

DAP ACTIVITIES

APOLLO 16

NOMINAL TIMELINE

LUNAR SURFACE EVA 2
MARCH 1972

EVA

0

— Open hdtch 0 ÷ 1 0  EGRESS

85

CDR A C  1011 LIES

Star t  EVA watch
(Call 'MARK")

NOTE: d e t a i l e d  procedures
are presented i n  "Lunar
Surface Check l is t "  Equiprrent
Prep -  EVA 2  Sect ion.

1,1

F .
i.V•r; x50o



CREW EVA CHECKLIST V O I C E  DATA

-

kw•

-

LMP - Deploy CDR PLSS Antenna
W  LMP -  ET B CONTENTS

(1) IMP -  Confirm "GO" for  2 man EVA

(1) LMP - Verify CB Config -  ok

(1) CDR - FAR UV CAMERA Reset
MARK
Film Advance
AZ ( 9 1 )  EL ( 7 9 )

0+20 (1) CDR - EMU Check 02
FLAGS

[COOLCOOL
(1) CDR - DUST Brush on LCRU

- (1) CDR - LRV BATT covers d o s e d
& PRESS f l a i r

(1) LMP - EMU Check 02
FLAGS
PRESS
COOL

- (1) CDR - Deploy IMP PLSS Antenna

114 Z
v.

W I N  mrtisS
i t g r t  . . . W I  ( g i l l  mem]

D410 teAfiS

]7-tAZ :741 i t  i c °7 t a T
Ltaatt (17

17 It114,1 Par VT (kwEI)

z

C.?? •P: 7
1777r t a r r a .

111 10 1.11 %. qtccit .Lat i
MITr

T:  LILY L1'1 tut A. S. C. t i , tAM' •
Z. Te r i f y  t w i t  5rulAy .  LCIN
3. U n a  LAY bat quatrta  prts
4. t r r i l l t . i 1 )  •  ( I T

COO CAIrA DEPAISt

e  S E 1 - 7 . r t , P T X - -Cvell Pawl

0010 n i l ,
1-1757714/ CA Ant
7. J111 L ig  le, eta
7. 110 tC CEA
A. Yarlft

k-cbteor-01-7
4 •

Yci t tn i  (2T f ,AL
C3 egefig

U t i l i t y .  1.1404115ku -  cur!D417

1 •

(Cafs!. [ F A A1717- Vine With

(Ma.%

p .

2

0+10

0+30

86

1



MISSION: APOLLO 16
EVA: 2

- -  Hand jettison bag to CDR
Erect CDR antenna

, m 1 M •

EGRESS
Move t h r u  hatch

Descend t o  surface

-  Ga in  Surface

-  Open SRC 2 ,  t ake  ou t  SCB 2 .
Interim stow on MESA, c lose
control sample.

Close hatch

LAW ACTIVITIES

Hook up LEC to  ET8
Hand ETB to CDR
Recorder -  OFF
Ver i fy  -  VOX Sens -  MAX

- CB con f i g
- U t i l i t y , f l o o d l i g h t s  -  OFF

Take ou t  SCB ( 3  o r  4)  p lace on HTC
(right side)

EVA
TIME

0.1-10 Move t h r u  hatch

= a w n

_  G a i n  sur face

- RESET FAR UV
CAMERA

0+20

-  G e t  ou t  SRC 2 ,  clamp on SRC t a b l e —

• • • • •

- -  Take SCB a  t o  LRV, p lace on HTC - -
( l e f t  s ide)

O M =

Take 2-20 bag dispensers from SCU
2 & place on seats

Transfer equipment from SC8 2 to
SCB 3 or 4

04-30

87

CDR ACTIVITIES

Toss j e t t i s o n  bag t o  sur face
(-y s t r u t )

Pass i n  LEC hook

Lower ETB to  surface
Descend to surface

6 1 , , i 4  P,  t . t q l • t e

Punch " r e s e t " ,  v e r i f y  t a r g e t ( 5 )
wi th MCC

Enter Rea azimuth, e l eva t i on
Get ETB and p lace on LRV

Floor pan ( L e f t )
TV
-Close LRV CB's A,B,C,0 & NAV
Place brush on LCRU
Close ba t te ry  covers

(ve r i f y  c losure  mated)
LCRU SW - EXT
Align HGA —
LCRU Covers l O n  OPEN
TRAVERSE LOACUP

Place I_MP HEX on LMP sea t
Erect LMP Antenna
Place 1-16mm mag Q & maps onLMP seat

Ins ta l l  mag L on  500mm cam

DATE; MARCH 1972

GIGn

LJj
t,D

r pA
ripAKNIoN

1:6

CL-

UJ

eld
U i

tt••
C . ,
•-.•••

CrLLJ

cc



CREN EVA CHECKLIST

. . - - r - - - - I I—Aril

( I ) CDR - FAR UV Reset M4RK

In col t 0 0 0 T i l 3 . 1 ! :to L. mle
PA S  M I  ( f D ;  e f F I C T ]

0 . : 3  :RAYIPSE t a t t t O

IJ

I i

Irk
.sa.
lif

.o41

t - n t  () .415110.ns. I .  h l t
Z. 2-tic dist). (L. sol tl, ..,col eso iccl
3. From t .  Ste to I .  sca

It.: a Is core t.be
2.t.1;
t . e d ;  a l i f

t. t .  sCa t r .  rirtrIJIAA it
S. mkt 0 (A. pelt) to Wit
11. rata ite ' t i t '  to W e t ,

(1-4 otsi tco.Dtto

Film Advance

AZ ( 2 7 4 )  EL ( 1 1 )

T7—CA IcAtvr. tor
2. S a l  1 / 1 0  t o  CEA • t t
3. C.1;14 PT(

104) PM
M o m  (L. stet) to ta l
Z .  P i n .  q u i d  I F ) :  ( U  2 '

rcourt trmp
41...% {KO to t .  mkt

Odil too ;;EP
17-FICCI tAt dill; I I ,  toot)to SO
Z. 3C1 II.. Inborte.4ordi to

A. ttall aalo
3. k t v. r t  itAt Col (1) LMP - DAC "ON" M A R K
UPI I t  tikt I1t33411(ot

-f4

0450
(1) CDR - ALIGN NM  SYSTEM
(1) LMP - LRV READ OUTS 1

88

le,. .4A
O. ICIA1 corm •  t•.•4,4I D
Si(vial SPO1

N.2.3 TIMatSt 10Atur
1. r r 3 ;

a. at4t
areMLIX
Nal

N . N I p I
L. k i t

Art L to WPM S...1-"ti

IMS3 i t . S
2 *oil i2.3
L. teat bi l l2. (IS to cal(

). TIcr otsc, uttgitchb

rpus IcAa.1. 3.4 ptt,...,d1(011.0 !:

2. Cro 1 4 1

3, Pttontr (L. ' N a l  to o•-•enel
I. O r  1w4o2 CD./
S. Oasts KC

43 A.(itT riga % I A c t )
t i L I V  F1EP

1 .  ICAO itt•St -  I
3. Fel Tr EU
3. PEOC I& i t  e lm (L. S i t 0tO ICJ
4 .  L t Y  U L U .  ( d . C a l )I .  ImitlaItto RAT

0-1-30
- -  ( 1 )  CDR -  70mm Mags   ( D )  &  ( I )

under seat

(1) CDR -  loirun Mags   ( R r  &   ( S )
under seat

INEEP

, E r

- -  ( 1 )  LMP 1 6 m m  mag   ( Q )  on DAC

0 10

VOICE DATA

(2) I M P  -  SC B O N  HIT (goes
under sea t  f o r  EVA 3 )



MISSION: APOLLO 16
EVA: 2

LMP ACTIVITIES

cCore tubes -  1U, 1L
02-20 bag dispensers
o l -co re  tube cap assy

Put SCB 3 ( o r  4)  on R f l o o r  board—

Put 16mm mag Q on DAC -  check •
DAC out (ensure green l i g h t )

Place maps i n  ho lder

PLSS LOADUP

IHold s t i l l

Put SC B 2 on CDR

PAN
Don CDR HEDC, move t o  Quad I I I
Pan 201 o f f  Quad I I I ,  71 v e r t i c a l
pan Cosmic Ray Experiment

Replace CDR HEDC on I  sea t
LRV PREP
Don LMP HEDC & 20 DSBD
Put SCB 3 ( o r  4)  under R seat

Mount LPN

As move o u t ,  t u r n  on DAC
f4/250/1 f p s

EVA
TIME

89

•••••••

• d  •  •  d  d •  I •

CDR ACTIVITIES

0+30 Place 2-70mm mags D & I
under seat

Place 2-15mm mags R & S
under seat

Return ETB t o  t a b l e  on MESA

-- T i d y  MESA blankets

0+40 PLSS LOADUP

Get ex t ra  SCB (No 's  5 -8 )  f rom
pa l l e t ,  p lace  on LMP

Get Core tube cap assy & placeon LMP
Put hammer i n  pocket -  ho ld
s t i l l

RESET FAR UV CAMERA
Punch " r ese t "  v e r i f y  new t a r g e t(6) w i t h  MCC

Enter new azimuth, e leva t ion

LRV PREP
-Switeh—f-CRU Mode -  1
Posit ion TV hor izon ta l  and
CCW to s top

Don HEDC & 20 IDSBD
Mount LRV

Power up
01-50 I n i t i a l i z e  HAV System

1 1 1 Mi 4  A O  I  0  • •  1 H 1 • 1  114 . •  •  d

m i L :  MARCH 1972

I O A

CL

.Z)

CZO

CD
c.)

a_

.r.

I f l
- - t
CL

r.1

k--



- teRtrninu

HEADING Volts Ba t  1

Temp Bat  1

BEARING _Volts Bat 2
DISTANCE Temp Ba t  1

JRANGE Temp Bat 2
Amp-Hr Bat 1 Temo LE mt r

Amp-Hr Bat 1

Amp-Hr a t  2  i i Temp RE mt r

CWUTED NAV HEADING

Amps Bat 1 - - Temp LR mtr
Arlip bdt 2 I e m p  RR mtr
SSD ! R O L L IPITCH1
COMPUTED NAV HEADING'

HEADING Temp Bat  1B E A M
-DMANCE _emp Bat 2

Temi-ETTitr
RANGE Temp RV mtr

Temp Lk  mtrAmp-Hr Bat 1
Amp-Hk Bat 2  T n r i 1  m t r
SSD1 I R O L C I  I N I C H I
CWUTED NAV HEADING

f

2
I

UtE

10C,t (04!
*5.carp at lurvey; rlSgm n t i c t

eis_litleni A  PLOW EXAUR :SS
q  %,-4.1 PI  C . I . T  EarLIU-T---
l i  P j E  Sa-2 C Z 3 7 t A l s

le.4 S D E l e r W S w t . t . p 1 S
DAT e l p c t p . I S

ihi • S . P a y / 1 . 4 0 . - S31 DESE4EPT
cp I I  kAkE/SCIL
.... OISAMPtih; P i k E T t t i l l ( r
6: P A M  1 l i f t e r  : 4 - e i r e t l i , I J
-.14 8! t O u t : . (  tgal

[

: 4  A t1. SANT.P14 P 2pp 1144440 t4i1-2 rccis.daila,
,, h a r t .  19Atoys)

F444t COIAT
a m a x  Su.1 E h l , t 4 E  04C: mg-a
a.  P C S  TV PO411. LC.

A: ON: • W S Z a t o .

CREW EVA CHECKLIST

v
IF EFiCkLATIWS:

IISTS IN
SID(FIST. SOFTEST
SOIL EFOOMAINI)

51A1;01 4
11314.? 3$1J1.1. I
1r tchoitt.:: 7 , 7  knewt

11$7 mots 1 - A v : • A 1
1 UST 011:No4:Lt C:)srE(FtSt POE

LOOK PCP:
Scarp at aprar/; CES,CAr arelacr
rIATIEvi 4 A  SLCCIT Chhas 1%1

C A  SW-2 r : / t A l l
SOCIAlrApeStm161.1S

M t  a S h e 4 p . 1 S
aS.Ratfl.Ray.S4  3: ot1(0103

I I  h a t t n O l t
dzSAmPtEm; f t i 8 1 P E P E 1 S .

PAC 1 (attar paratratiems)
4: C O M E  CCal

SANS1AC PAA
trat4e4 basi-2 rpcat.demit,

,  h a r p .  Irrssi l l
FOpm( 01,11

KosW i  r . p m q  CAC; a

" "  m  v  c )  v m
rr olok4A3:410;.
Z-I ECUS CN
3lu$131. 3441rs1
smt (fodipplkil

4

/ • • • • •cS,V
1C/: u l r  . 3  W i t  litikSS •  i •

IN)

0+50

ev.

eAar

-  ( 2 )  CUR/IMP -  Slope (ESTIMATE)
SPEED

ONO

-  ( 2 )  CDR/LMP -  Slope (EST.)
AMPS S P E E D

(1) CDR -  MARK STOP TIME   ( 1 + 2 5 )1+25
(1) LMP -  I. R E A D

90

V I - 1 F r  1—FT

e l e 0 • 4 4  1 I 1 0 4 1 1 4 W i l i

VOICE DATA

CDR - MARK DEPART TIME   ( 0 + 5 0 )
CUR/IMP -  AT SIGNIFICANT FEATURES
BEARING  3
RANGE

(1)
/

(1) LMP R p t  70mm Mag/Frame

3

0

(1) Cap Corn-- I f  Slope OK, Park Down Sun
for  Nay up-date a t  s t a t i o n  4



-'10tis I

•••

M E .

MISSION: APOLLO 16
EVA: 2

Depart for  Sta 4

Ride time:

LMP ACTIVITIES

35 min @ 7.3 kph
distance: 4 . 2  km

EVA
TIME

0+50 Depart fo r  Sta

oto

Climb Stone Mountain to  highest negotiable point

Readout NM displays
Read Amp firs and Temps
Dismount LRV

Get 500mm cam

15 photos Trap/Stubby
15 photos Smoky
5 photos S. Ray/Baby Ray

1+20

ONE.

O M B

GEOLOGY STATION 4 G E O L O G Y  STATION 4
. 1 1 1 B M S

• • • • •

• I M

1+30

91

'11•111111imill'm

CDR ACTIVITIES

Powerdown LRV
Dismount LRV
Sw LCRU Mode -  2
Align HGA
Dust o f f  TV, TCU, LCRU

DATE: MARCH 1972

M1M
. • • •

I  tWie: I takt

--
C31
0--41

P--
(11

LU

4:2)
1—

C
b
Po

cL)

LU
Lon

LU
CC

1=4
1—



CREW EVA CHECKLIST V O I C E  DATA

1+30- -  ( 1 )  I M P  -  Rpt SUOmm Mg/Frame

1+40

11••••

1+50

92

(1) CDR/LMP -  ROCK BAG NO.

Soil Bag NO.

in SCB

LMP -  Rpt Penetrometer

INDEX

Cone

Depth

"r"rr



MISSION: APOLLO 16 D A T E :  MARCH 1972EVA: 2

LMP ACTIVITIES

Description of  Site

EVA
TIME

14-30

-- Descr ipt ion of  Site

Rake/Soil Sample _ _  Rake/Soi l  Sample

1+40

Penetrometer Tests -  S o l o  Sampling
Use 0.5 i n 2 cone unless
penetration < 12 inchp .Then change to  0.2 i n
cone.

1 • • • • • •

1+50

93

V O W S ,  S A W
—ms7m•

CDR ACTIVITIES
t

t  tit r  wrtPd



CREW EVA CHECKLIST

_

M r

_

2-070

94

1+50

We

_

_

_

M ,

WM

1 1 .

VOICE DATA

(1) CDR/LMP -  Core Tubes

upper

lower



MISSION: APOLLO 16
EVA: 2

LMP ACTIVITIES

_ D o u b l e  Core

_ Panorama 2
(at r im  o f  40 M Crater)

_ G e n e r a l  Samples

OMB

EVA
TIME CDR ACTIVITIES .J

•

1+50 Panorama 1
(of penetrometer area)

Double Core

2+00

General Samples

A 'of
Attl

---'
1.•

L-1

•:zr

„7-1L•

P - I

NOTE: C o l l e c t  Padded Bag samples a t  t h i s  s top i f  possible.
1 c rys ta l l ine  rock i n  each bag, stow under L Seat
next t o  500mm Camera.

11•1111•6

S I M

2+10

95

DATE: tolARCFI 1972

> -
CO

C 3
LILJ
C.O

0 - 4

e —

.7"

•zC

•



-

CREW EVA CHECKLIST

2+10

P e

-  ( 1 )  CDR/LMP -  EMU Check

02
FLAGS
PRESS

_COOL

CC1R [1113,

(.,2) L P  -  DAC Mag change

- ( 1 )  CDR -  Rpt 7Orrol Mag/Frame

2+20 ( I )  LMP -  Rpt 7Onii Nag/Frame

(1) LMP -  MARK DAC ON
- ( 1 )  CDR -  LPN Heading

- Torque Gyro
(1) CDR -  MARK IJEPART TIME   ( 2 + 2 3 )

(1) CDR -  MARK STOP TIME   ( 2 + 2 9 )
(1) LMP -  MARK DAC OFF

2+30 (1 )  LMP -  LRV Readout

96



1,•••

MISSION: APOLLO 16
EVA: 2

1 . • • • •

N M .

-  Change DAC mag -  Mag R

Verify a l l  tools stowed

Mount LRV

LMP ACTIVITIES

Turn on DAC -  f8/250/1 fps

distance: 0 . 8  km

GEOLOGY STATION 5
DAC OFF
ReadEllYf NAV displays

2+20

EVA
TIME

2+10

•••••••

Go to Station 5 G o  to  Station 5
N a m

= • • • •

• • • • • , • •

2+30

97

-  W I M I W W W = = = = M M M M

CDR ACTIVITIES

LCRU Mode Sw - 1
Position TV Horizontal, CCW
against stop

Mount & power up LRV

GEOLOGY STATION 5
Power down LRV

DATE: MARCH 1972

• vi t#0-10A

CD

•zt

CD

CD
LA-1

Cb
I-- I -

CD

L J



4"•61-It

HEADING
-REARM Temp Bat 1

Temp Bat 2
Temp LF mtrDISTANCE

RANar----
-Amp-Hr

Temp RF mtr
Bat 1-- T-6FFER mtr

Amp-HR Bat 2 Temp RR mtr

CREW EVA CHECKLIST

STATION S
SZOK KLTATIPA :AO

311t0,8 [3$11/3,3
1.161-1.14*
rig Cr,

COt 1 7 4 7 1 -
gCZC SAR D T S F L A r STICA
0.11

3i; & A W L  Nc
OtAervt AtrrAces A NrZrOcifreg,3111,
elti•sies I t  crAtict

FIV.ME COW!'
MX(
PCrS c c d •

MC oil
r,i777141 (PP

;11T ION S
lcultA:11 !4,3

331/0.0 F r A T F 3
1-31.1t,
CAt CrFfAFIC S11.2 nruosICA P M

WS*
iSt S k i l l  rt.;

__/:Ftterte tetratet AtdetAkire loi l l .rh.vLe I t  tcriticE

fk41 001,741
Pc5l

ar t a u .  cry
;IL: Cry

11 Fr

Ljj

to

2+30

MEM

2+40

-4•111 .

2+50

9B

VOICE DATA



1

MISSION: APOLLO 16
EVA: 2  •

J i • • • •

LMP ACTIVITIES

__ Read Amp Hrs and Temps
Dismount LRV

- Panorama

EVA
TIME

2+30

General Sampling G e n e r a l  Sampling

2+40

.11WEM

2+50

99

Dismount LRV
Sw LCRU Mode -  2
Align HGA
Dust o f f  TV, TCU, LCRU

CDR ACTIVITIES

DATE: MARCH 1972

W A
flOCIPOW



CREW EVA CHECKLIST

2+50

3+00

100

- -  - I r I T r -  11'4'

CDR
02

FLAGS
PRESS
COOL

LMP

VOICE DMA

( I )  COR/LMP -  EMU Check

— ( 1 )  CDR -  Rpt 70rral Mag/Frame

(1) LMP -  Rpt 70mm tolag/Frame

- ( 1 )  LMP -  MARK DAC ON

- ( 1 )  CDR -  MARK DEPART TIME   ( 3 + 0 9 )

3;10



MISSION: APOLLO 16
EVA: 2

1-14
L I

Verify a l l  t oo l s  stowed

Mount LRV Sw LCRU Mode -  1
Position TV horizontal & CCW

DAC on -  f8/250/1 f p s Mount & power up LRV
M i nGo to Sta. 6 34.10 Go to Sta. 6 1MM
OEM
O M

OIN=OI

1..MP ACTIVITIES EVA
TIME

2+50

•ff •IFFee

• • . 0 1 . •

3+00

101

- - -

CDR ACTIVITIES

DATE: MARCH 1972

I
P IP t •

j I-

C )  C 7 )
--•••

&CI 4 - - )

c )

F -
01 L e l

c_D
c:1
_ J

J c
LAJ
( 9

I.



1
• HEAOIUG
-TOPING

Temp Bat 1
Temp Bat 2--61-5TNICE

Wri tE
WilF77-51-1

Temp Lr  K r
Tem RI-  mtr
Temp L? in

- - -

Amp-PR Bat 2 Temp RR mtrr

...,' c l i t104 6
Ocinl_pt.Erq w t   - - r.

P1,Q.4 r57.7112.v  I
LIP7Iiljr—
M1 t i t

COI( D O  •-•—•
P j  F t l ' A  .11g•Z D I S - P L A o SKA P A N

CuL 1
IS : V - A P I  IlliQ

IrRIP1 COLA1
MCC SAI•1
PZ lit K i l n .  cod

CREW EVA CHECKLIST

SI IkT1011
-- - -" - - -1001 01 5104 :11. :10

1-1110.4 w t z . 1 1  I
LIV•1
CA: 0U

cr
F01 I t • - :  C 1 S 7 L  LIS

PAA
1341

'ANL INS
111.01 CINAI

PD:1 SM•1
PS ly  1 0 1

t-k-:
riti2S19

dZ Cot
egnS6/11p;

3+10
• • • • • • •

— ( 1 )  CDR -  WIRK. SlOP TIME   ( 3 + 1 2 )
(1) LMP -  MARK VAC OFF
(1) LMP -  LRV UADOUT

3.20

102

VOICE DATA

FLAGS,
PRESS
COOL

— ••••11

__ ( 1 )  COR/LMP -  EMU ChtlA
3+30



-r• "  • , v - 1  •  -  •

• t

1.--rgst

MISSION: APOLLO 16
EVA: 2

RM•

Panorama

M P  ACTIVITIES

GEOLOGY STATION 6

DAC OFF
Readout LRV Displays
Dismount LRV

General Sampling

EVA
TIME
3+10

Distance,- 0 .4  km

• • • •

• • • •

3+20

• • • • • •

AMMO,

-•••••

41,••••••

•ellagna

• • • • • • •

M I I 1 M

3+30

GEOLOGY STATION 6

P e r  down LRV
Dismount LRV
Sw LCRU - Mode 2
Align HGA
Dust TV, TCU. LCRU

General Sampling

CDR ACTIVITIES

DATE! MARCH 1972

,443 (z)



CREW EVA CHECKLIST

HEADING Temp Bat 1
BEARING T e m p B a t 2

Temp L i  mtrDISTANCE
k'AUGE Temp RI Intr.

-WTI-lir Bat 1- Temp LE in t r
Amp-IIR Bat 2 Temp RR rntrnt

IDIt

iitt scary F3Q1/: I
LiatiCes NEAR S1t13151 :13

M:_1111Eta
h a  Sw.? 6 1 - T r u l s

tJ P k ;

▪  3 :  DISCIIPT S C C I e S S i N a y . 2 1 3
'Smoky -I S

t u▪ isste any differences t4Inten
1:01/7 I  Descartes and Ally f1.0: •

▪ E .  Site of Stut,by

POO( •Sisi.IFIA11( COAT
,v4PlaiTYreCitt7. COd

so

s3c 1101:
•-•ns scarycr-niTi7a

TATa i  t

114

ULU SILOS? : IS
MC CIFLtoWit 1114 Trir,---,,.,pcA PM

WV
I. DiSCRIPT S O C e S t s e l b y • V 3

alimeley.Sr. u r c l i s . ;  itel
Njt .  slay dill ferences tqt.otes
:site" I  Carlow tts Alf4 any tic.. en
r.  M k  ref 'Rattly

1 UM MAI
mDat Ida.1
e•Cr;I i  hel i l ,  CrsiCes

1:415

3+30 (1 )  CDR -  Rpt 70mm Mag/Frame

(1) I M P  -  Rpt 70mm Mag/Frame

3+40

kg=

104

(1) L.M13 -  Rpt OAC ON
(1) CDR -  MARK DEPART TIME ( 3 + 3 2 )

(1) CDR -  MARK STOP TIME 3 + 3 6 )
(1) LMP -  Rpt DAC OFF
(1) I M P  -  LRV Readout

VOICE DATA

i  ( 1 )  CUR -  Rpt  70mit :lag/Frame

(1) LMP -  Rpt 70mm Mag/Frame
3+50

11111•11



MISSION: APOLLO 16
EVA: 2

I P o s i t i o n  TV horizontal and CCW

Verify tools stowed 3+30 SSw LCRU Mode -  1

Mount LRV

lik•• • • DAC ON - f8/250/1 f ps Mount & power up LRV
Go to Station 7 Go to Stat ion 7

11M

— General Sampling
(from DB Crater)

1=n,

0 0 •

LMP ACTIVITIES

GEOLOGY STATION 7

DAC OFF
Readout LRV Displays
( A v .  Amp Hr and Temps)
Dismount LRV

Panorama

Get 500mm camera -
20 photos -  Stubby
15 photos -  Smoky

Verify a l l  t o o l s  stowed

Mount LRV

‘ • • •  M E M ,

EVA.4
'TIME

Distance -  0 .4  km
= W E

•••••••11,0..

• = 4 . 1 = ,

Description
3+40

3+50

105

GEOLOGY STATION 7

Power down LRV
Dismount LRV
Sw LCRU Mode -  2
Align HGA
Dust TV, ICU, LCRU

General Sampling

Sw LCRU Mode -

• - - •—• - • • • • - -117

DATE: MARCH 1972

ICDR ACTIVITIES I A

I

IA
tithe



t•-

HEADING Temp Bat 1 i
BEARING Temp Bat 2

Temp LF mtr
T e m p RFm t rTempoLR nar

DISTANCE
RANGE

2 g E i l r  Bat  r
Amp-HR Bat 2 1 - - - t r i p  6C-Iiiti•i t

CREW EVA CHECKLIST V O I C E  DATA

.110V0.5 O l t a , t

EI

SIA110,1 I

!MIXT
RAT

STIrss?
Omni

AJ

1.•
10

2

V O N  (OR:NaS/CAT COntitt

I B S  ‘17 tjett,A
5151(.0 3  M ICR ktTratt i t  160

RAT RAY
C-11- OF r

crA P P —
Fa( SW-2 n I S P t A l s
PtA P M
LVEr

3; C t S C P  I7T
5: C Q . , 5 1 C  C.Cat
ff: R U E /  Kilt

(*.my f r o n  tcylden.1
ea-1 C I E E

36 S O P L  FIG
FIZAK COAT

PrAX Sle-1
1104.1i. W I

v

141

LoCK FCC
Ir0(S/CAT costart
iS Ri j  tj.etta
0,1•Al:pmS BLOCK PAy/WPIC1( ;60

S. MT RAI
psg orr

PAM

C t
le.a SW-2
KA
SUSI

3: C l a C t i  PI
t; M I M E  COrd

M a n °
tioly (roe bcro Witt

?G 1 0 . 4 11 0 11 5 1 ( 0 ) : t o lPS;
MAPE COAT

Pg:0(
Pcrs I t  K C  •  C4t1

"61

3+50 ,
-  L M P  -  Rpt DAC ON

(1) CDR -  MARK DEPART TIME ( 3 + 5 2 )

-  ( 1 )  Cap Com-- Park LRV Heading Down Sun
for  Nay up-date a t  s ta t i on  8

_ ( 1 )  CDR -  MARK STOP TIME   ( 3 + 5 6 )
(1) LMP -  Rpt -  DAC OFF

-  ( 1 )  LMP -  LRV Readout

IMP

4+00

4+1 0

106

-TS-TT) I ROLL' I P I T C f f i
COMPUTED NAV IlEADINGI

(1) COR/LMP -  Core tubes

upper

Iower



41SSION: APOLLO 16
EVA: 2

••,1,1•

GEOLOGY STATION 8 GEOLOGY STATION 8

DAC off Power down LRV
Readout LRV Displays Dismount LRV
Dismount LRV Sw LCRU Mode -  2

Panorama Dust TV, TCU, LCRU

Description o f  S i te Description o f  S i te

1 M • • .

1-MP ACTIVITIES

DAC ON - f8/250/1 f p s

Go to STATION 8

EVA
TIME

3+50 Posi t ion TV hor izonta l  & CCW

Distance -  0 .6  km

41-00

_ Double Core - -  D o u b l e  Core

S.MM

4+10

107

Mount & power up LRV

Go to STATION 8

CDR ACTIVITIES

--WfWWWV

DATE: MARCH 1972

1

•

.=C
1--
U1

C:)

LLI

11 I



CREW EVA CHECKLIST

4+10
r - -

(1) CDR/OP -  Rake/Soil
Ruck Bag NO,.

Soil Bag NO.

in SCB

•••=111•

4+20

11M1.

4+30

108

VOICE DATA



MISSION: APOLLO 16
EVA: '2

LNIP ACTIVITIES

k - -

EVA
TIMEI

CDR ACTIVITIES

PIMP

Rake/Soil 4 + 1 0  Rake/Soil
(away from boulders)

Boulder Protocol B o u l d e r  Protocol

4+20

4+30

109

DATE: MAIICII 1972

It

111



CREW EVA CHEMIST V O I C E  DATA

4+30

• • • •

4+50

110



MISSION: APOLLO 16
EVA: 2

LMP ACTIVITIES EVA
TIME

Sampl ng  —  S a m p l  ing

4+40

• • • • •

4+30

EMMEN

I M I = 1

I M M I E D

4+50

111

CDR ACTIN/I-NES

Wd71-11-1- ; 7 1 1 7 4 7

DATE: MARCH 1972

II

•



et,

PI

.momMIP

CREW EVA CHECKLIST

111110,41

I4K2AC2. SAVAIS
41:04

i o

' l b _  Ct . -LI

3 4  2  1

'',11:147"1113tr ICIA-:Z•A5F7
K.' :  Put, ET C.'crtN
1$1.1l VILE 0 &PER
CO $4111 3  •  A F T E t .  bIN:k
• *Ala DO Kt& 1111.1N Mil 4

14%! LOU
ICAr W5):.t

Orizttre 4nr4

LI 5711 to% 9
Y CAST 1.07 : 5

S a l  A4( S W L E S
!Jittl.0 L . s 1

kXt.

LON
sit 14.1,-;
Orlstfr.4 lire/

tcr
EtA/0.4 O l V t _ t

(to
PME &d .2

w t
1:: S L R !  Ar.t 4P.145
t: C A

(SINGLE ECK )
I V *  MVO

MCA V0,1
tos-rv Kau. cani

:Ad

75

4+50

r  ( 1 )  CDR -  MARK STOP TIME
5+00 (1 )  I M P  -  LRV Readout

r-

1011E=M,

•—•••

+ 1 0

112

VOICE DATA

(1) CDR/LMP -  EMU Check

(1) CDR -  Rpt 7amm mag/frame

(1) LMP -  Rpt 70mm mag/frame

(1) CDR -  LRV Heading
- Torque Gyro

(1) CDR -  MARK DEPART TIME

(1) CDR/LMP -  Core Lube

(4+56)

(4+59)

-  ( 1 )  I M P  -  Rpt CSVC IN (COR)   B a g



MISSION: APOLLO 16
EVA: 2

Veri fy too ls  secured

Mount LRV

LMP ACTIVITIES

Go to STATION 9

GEOLOGY STATION 9

Readout LRV Displays
Disffount LRV
Panorama

Ready s ing le  core
Single Core

Put core i n  CSVC

CSVC in CDR SCB

EVA
TIME

4+50

• • • • • • •

• 1 1 M . O .

Distance -  0.45 km

GEOLOGY STATION 9

Rowerdown LRV
5+00 Dismount LRVSW LCRU Mode -  2

I  A l i g n  HGA

5+10

113

Sw LCRU Mode -  1
Pos TV h o r i z . ,  CCW
Mount LRV & power up
Go to STATION 9

Dust TV, ICU, LCRU
Single Core

Put core i n  CSVC

•-CDR A C  rivi HES

DATE: MARCII 1972



CREW EVA CHEMIST

5+10

, • • •

5+20

af-kAo

5+40

114

VOICE DATA

(2) CDR/LMP -  Surface samplers

in SCB

Bag S k i m  Sample
NO'S S c o o p  Sample

(1) CDR -  Rpt 70mm Mag/Frame

(1) LMP -  Rpt 70m Mag/Frame

(1) CDR -  MARK DEPART TIME   ( 5 4 - 2 4 )

(1) CDR/LMP -  AT S ign i f i can t  Features

Bearing

Range



MISSION: APOLLO 16
EVA: 2

- -  Surface Samplers

#1 -  Beta cloth

.4 2 -  Ve lvet

Skim Sample

Mount LRV

OOP ACTIVITIES

Scoop Sample
Ver i fy  too ls  stowed

GO TO STATION 10
(near ALSEP)

2.6 Km

EVA
TIME

5+10 Surface Samplers

5+20

CDR ACTIVITIES

Sw LCRU Mode -  1
Pos TV h o r i z . ,  COW
Mount LRV & power up
GO TO STATION 10

(near ALSEP)

DATE: MARCH 1972

A rs
1/00111
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\  a l
> - # - . 0 3

—1
Z
I- 41.! 01.1110•44Lit 4Z22.L owlv% c m..-- z,.. o . -  O .  0  . 2

10 V PV  ' f °  0 74 3  z  ‘,1) 1sam
0 ,  PpcIO N U T  DI SV CORE nrIroomutA ILST
4 .  0 i0 IL  PINVI32110:01 UST

HEADING Temp Bat 1BLUING
-5-MANCE

Temp Bat 2
TEp LF mtrRANGE Tema RF mtr

Amp-Hr Bat  1 Temp LR mtr
Amp-HR Bat 2 Temp RR mtr

CREW EVA CHECKLIST V O I C E  DATA

SILICCIII - -  SOIL. M R ,

T IMM 20° OCF SLMAKI% 30 % 011 LI .0

IIATIOM 10RAMAT STN. ACSEP Lm :33
t icCts0

RI.% Tv-)  E I T S ) L A T S
PCA
041T

0: r e ‘ V a  CO2(
StTREV/1 F O L I T k a " Z I E C

SAMLES 0 3  [CAI
(IA41. Plvta% 0 . ?  Melt

?LAM LA11
IPAA •

row( COOIT
t r a  TO LM F7a CLOW

W_CIE
1 mn;

SI.1.1301 1C• S O L L  •KCJI.

•%..
1st ICH ?e• ctr strttritt l a a 14

4 X i  •  0  C x

\  0  , , , . • '  \ o "
Cr- ALSLP > . "  C ' N ' '  . C 1 5 - •  k

SITE - f .  e - . ,
1... . 4  L,  CoalteN 1 -•/ ' ! d . d .  ceV- . 1 1sal T  CI:Of N . '  4 :  t C C M

0.2 0 . 3  c . :  0  ? I Q
V  1 7  7 / -  V
4 3  Z  1 , 1 )  1
- - - - - - - - S O P :

01 Pn2f0 POSITI01
V  COQ PEPITROitla TIS1
.1- P1.111 Prr.I.IP>ortri ics i

STALILX 10
- - w r n A F  I C T.  ALSEF I  LS ) )

LIP
WI(  SW.3 E T S . F I A r S

CAZI
11! t e t r E L E  t011f
5:701PION P O E I P C * S T E R

15:ICOICA1 SAPPLIES O . S  (CAC
M e t .  Ph 0 . 2 il41

FLAILS LUT
Am

TRW C0017
1.4:L to Lm MA CLOW

FOUL Sli•11
• P A  T i  W i S  I I  C  C•I

5+40

- ( 1 )  CDR -  MARK STOP TIME   ( 5 - 1 - 4 6 )
(1) LMP -  LRV Readout

5+50

-  ( 1 )  COR/LMP -  Core tubes

b I-00

116

(1) CDR/LMP -  EMU

Upper

lower

Check
02

FLAGS
PRESS
COOL

CDR LMP

- ( 1 )  LMP -  Rpt Penetrometer TEST 1
INDEX
Cones
Depth



MISSION: APOLLO 16
EvA•

LMP ACTIVITIES

GEOLOGY STATION 10

Readout LRV Displays
Dismount LRV

Get double core ready

Double Core

Penetrometer Tests
Use 0.5 in2 cone*
Do tes t  around core hole

* I f  penetration less than
12 i n ,  change t o  0.2  i n
'cone f o r  f u r t h r  tes ts .

EVA
TIME

5+40

.•••,•••

• 1 1 0

-- D i g  So i l  Mechanics
Trench

6+00

117

CDR ACTIVITIES

GEOLOGY STATION 10

Power down LRV
Disnount LRV
Sw LCRU Mode -  3
Align HGA
Dust TV, Ta l ,  LCRU

Double Core

DAFT.: MARCH 1972

•

•

1 . • •

1•••.1

C:)
LL.1
CZ

Tkoe
t V e . r

0,4
0AL ,

(

t

C
'r

2_7 ;
0  C
0..1 1 ,

•;:t • • :

(Z)
I— I—
LU

1 - - •

t o r )

—J
Co
cD

TDAUEbCE



CREW EVA CHECKLIST

6+00

NE=

-  ( 1 )  LMP -  TEST 4
INDEX
Depth

6+10

6+20

-  ( 1 )  LMP -  TEST 2
INDEX
Depth

118

(1) LMP -  TEST 3
INDEX

(1) LMP -  P la te  Tes t  1 &  2

Depth

Index
Depth

Index

Depth

(1) CDR/LMP EMU

VOICE DATA

Check
,  02

COOL

CDR

FLAGS
PRESS

(1) CDR -  Rpt 70mm Mag/Frame

L•P -  Rpt 7Orn Mag/Frame

(1) CDR -  MARK DEPART TIME   ( 6 + 1 9 )



MISSION: APOLLO 16
EVA: 2

IMP ACTIVITIES

" -  (change t o  0 .2  i n 2
cone i f  required)

Perform second t e s t  near core
hole

' N W

Perform 3rd t e s t  50 f t .  away
toward ALSEP s i t e

Perform 4th t e s t  50 f t .  c l ose r  - -  T a k e  samples from s o i l
to ALSEP m e c h a n i c s  t rench -  f rom

bottom, s ides ,  d i scon t inu i t i es

Perform f i n a l  cone t e s t  near
d r i l l  co re  s i t e
Return t o  LRV

Change t o  p l a te

"Fail Wal l "  p l a t e  t e s t  a t  trench

_ P l a t e  t e s t  a t  core s i t e

-  S e c u r e  penetrometer

Veri fy a l l  t o o l s  recured

Mount LRV

EVA
TIME
6+00

1•11.0

I M A M

111=1.

• • • • • •

6+10

__ Panorama

• • • • •

• • • • •

• • • •

Sw LCRU Mode -  1
__ P o s i t i o n  TV h o r i z . ,  CCW

Mount & power up LRV

6+20

119

CDR ACTIVITIES
a

DATE: MARCH 1972
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CREW EVA CHECKLIST

HEADING Temp Bat 1
• R I N emp a t
DISTANCE Temp LF mtr

Temp RF mtrR iMt
-Amp-Hr 1711.-

Amp-HA Bat-2--
Temp LR mtr

-'
Temp RR mtrt r

CIA I

PIO 1.4V Al t  ORM
1:—Ct1 at  MtSti 1$*151 I n  tom
I ,  o l t X  tm -  Off

64I3 M E I  FAR ve cA•fr,A

1424 thl.OAD ASO
T7134rkg—t6 rootpad
t .  Cliteing core cap cap
3. Tongs to  t i l (
I .  Marrer to L.-sest
5. Stn.  1.19 AN!
6, 1..RP unload (OR

-1411 PACK ta l iaReRt ts •Jt r n tvictaTo---th ficqr-boi

2. Plece I n  (18
Z.M(DC lymagt
2  -REM r A i S
2 , 4 g  r 4 g i ,
1-mag from MOIR (resteu
50041 under scat)

1-mag frvp roc
1.$11 r s
I-padded bags (ITC)DAC bat to sun

5434 Prti
1. Clean R i r s  t  stem ants.
2, truth to LEW

ra'641 Ltd', tcku c rAr to l l f

T  T7-rm Po.er . ar . . c ! . ,z. Lvdi br,...t, lom „wen
4  3 .  014n LAY It.At 0.10.1 le .a t  I f  I /Cfrti) .  dust LCAli

LM C

020 LGY r i l
T. izo4iiett i  dIsp1mrt

t.2Z TY
I= %mot wit! • 3
2. Atig,
3. Oast GGiA I  LCLU

KAU  kfOC t !AG GIP  t

6126 iskte4.1 RtS1
17-tf.r.u.nlit 1.$1
2. 6CO fICA) to  L. RTC

.3. TtAgs to rTE
4.ttom (OR AN:

C421 MI  sec
1, I n  6rom LIfft ta 7

2. leaf SAC e
Pw3

C•1,1 PAU UM (C..; D: tmP1
T. 111 (tAo1r) to L. f I r tqc
I .  Place In ( f t

2,RECC diragt
1%.1(10E nags
I-LIAC wags
1-mag fro,s SWJTI f resto.
5E(fM under seati

I-mog from DAC
',set rapt
7.;Ad4c4 bags (L. sa l t  bag t lCAC bat to Sun

LISU ockS 11111) rp SCS
M I T T  i r r a -  T r r i b

t.,•11 /AV fA la t t
I l l a T i r p r i  I  stou i t s

tJ

c't

4t
11.1

64-20, -  ( 1 )  CDR -  MARK STOP TIME

NIP

- -  ( 1 )  CDR -  MARK UV CAM Reset
Film Advance
AZ   ( 3 1 0 ) ,  EL ( 5 6 )

6+30

6+40

120

(1) LMF -  LRV Readout

VOICE DATA

(6+21)

Amps Bat 1
Amps Bat  2

[Volts Bat  1
'Vol ts  a t  2,

[TB CONTENTS

O2 -  70mm CAM w/mag   ( p ) ,    ( I
e2  -  70mm mags   ( C ) ,    O i
02 -  16mm mags   ( Q ) ,    ( S .
•.500mm cam mag   ( L )
O16mm cam mag   ( R )
O1gaps



MISSION: APOLLO 16
EVA: 2

1••••••••

P1M.

EMU CLEANUP

I C l e a n  EMU's
L-

111111111111111

LMP ACTIVITIES

ARRIVE AT LM

Readout a l l  LRV Displays
Dismount LRV
TV
Switch LCRU Mode -  3
Align HGA
Dust TV, TCU, LCRU

- -  Put  HEDC on L seat

- UNLOAD PLSS

_ H o l d  S t i l l

Take SCB 2  o f f  CDR, put on HIC
Put tongs on HIC
Stow CDR antenna
PACK SRC 2

- G e t  SCB 2  from HTC
Place SCB pouches up in  SRC 2.

Remove skirt & seal protector

Close & seal SRC 2

Place SRC 2  by ladder on pad

Put any large rocks collected
- d u r i n g  EVA 2 on +Z pad

EVA4
TIME

6+20 ARRIVE ATI.I.M
Park LRV a t  MESA in  sun x  sun
Oeading 351e)

Power down LRV (+  15 VDC Sw
OFF)

Dismount LRV
RESET FAR UV CAMERA

- P u n c h  "reset",  ver i fy  target
(7) with MCC

Enter new azimuth, elevation

-  UNLOAD PLSS

Take SCB o f f  LMP, place on +Z
foot pad

Throw away core cap dispenser
Stow core rammer on HTC•
Put hammer, tongs on HTC
Stow LMP antenna

6+30 Hold S t i l l

- r

6+40

121

PACK ETB

CDR ACTIVITIES

Bring ETB t o  L f loor  board
Place i n  ETB:
2 -  HEDC's (w i th  maos)
2 -  70mm mags
2 -  16mm mags
2 -  Padded Bags
1 -  mag from 500mm cam
restaa cam under seat

Take ETB to  R f loor  board
Pack:

1 -  mag from DAC -  turn
DAC battery to  sun
1 -  set  o f  maps

EMU CLEANUP
Get brush o f f  LCRU -

clean EMU's

fig

DATE: MARCH 1972

01.
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Ti

CREW EVA CIIECKLIST

ovvr
- Skim !..t.mPLE

Caner TX6CP sAmpt[ J S U N

IMES

-  ( 1 )  LMP -  Rpt PLSS LiOli CANS
PINS   ( G r e e n )

-  ( 2 )  CDR -  Batt  Covers -  Open
(1) CDR -  Rpt LRV CB's A,B,C&D -  OPE

[-
6+50

.m•

7+00 ( E N D  EVA 2)

122

VOICE DATA

ITEMS Transferred t o  A/S
oSCB   ( 6 )

Pal let  No. 2  W/ECS LiOH CAN
ETB

0 SRC

(2) CDR -  Rpt P a l l e t  N2 2  Je t t i son

- ( 1 )  CDR -  Mart UV CAM Reset
Film Advance
AZ   ( 1 3 7 ) ,  EL ( 3 9 )

- ( 1 )  LMP -  Report hatch closed

(1) CUR -  Report cabin repress



MISSION: APOLLO 16
EVA: 2

i n o m

L.MP ACTIVITIES

TRANSFER
Unstow P a l l e t  2  fromJIESA t o

table

LiOH can ( i n  MESA) -  place i n
Pal let 2

Report s tatus o f  green pressure
indicators on PLSS LiOH Cans

Take P a l l e t  2  up ladder

Open Hatch -

Put Pa l l e t  2  ins ide

Return t o  surface

Get SCB from foo t  pad (4.Z)
Take SCB t o  ascent stage
IN
Receive & stow SRC
Str ip  Pa l l e t  2  -

LiOH cans ( 3 )
Food parcels
PLSS batter ies

Receive & stow ETB
Pass o u t  Pa l l e t  2

Close hatch

EVA
TIME

6+40

• • • • • • •

=ISMS

7+00

123

.,•••—• •

CDR ACTIVITIES

DATE: MARCH 1972

LRV, LCRU CONFIGURE

Turn o f f  LCRU

Veri fy LCRU blankets open 100%

Open LRV bat te ry  covers (dus t
o f f  mirrors i f  d i r t y ) .  Redus t
LCRU

LRV CB's A,B,C,0 -  OPEN
TRANSFER

Take ET8 t o  f o o t  pad, o r  attach
to LEC

Take SRC t o  ascent stage, pass
into cabin

6+50 Return t o  surface, ( o r  hand up
ET) Get ETB. C l i m b  ladder

Pass i n  ETB
Receive P a l l e t  2 ,  re tu rn  t o
surface. D i s c a r d  P a l l e t  2

RESET FAR UV CAMERA

Punch " r e s e t " ,  v e r i f y  t a rge t
(8) w i th  MCC

Enter new azimuth, e levat ion
Climb ladder

INGRESS

REPRESS

F



3.2.3 E V A - 3

The detailed timeline procedures for  EVA-3 are shown in the
following vertical format pages.

The detai4d sampling and related procedures during the t ra -
verse are given in Sections 3.2.4 and 3.2.5 .

124



CREW EVA CHECKLIST

PI,SS 1 0  UM T V A I F ( 1 1  •

PUSS Pump • Oft *
Dlitoeodect K I S  K20
CommecL UK K20
CS(10 (C3; LCG Pi po -  elute

itSS MOMSALMSFUL

C8(10 (CS4 L C  PumP -  004n
OfsAcomect LK m20
Comect PLISt O
PL54 Pug?

PLSS TO LM Va  AMSTER

- - -  ? L A S  Purv O F F
0114cruKct PLSS m a
con.ect )1 H20
CM(161 CCS: LCC Fm-0 -  cial4

LK TO PLSS HPO

C l i a )  [CS!  I C C  Puev
011COnnett tIM
Comisect MSS K a
PLSS P•do; -  Oct

•
T ( 1 )  MANDATORY REQUIREMENT FOR DATA AT

TIME OR EVENT DESIGNATED

I Em

CODE

VOICE DATA

(2) DATA MAY BE DEFERRED4UNT4 LATER
IN THE EVA OR DEBRIEFING

NOTE: AT  START OF EVA 3

ewe

04.00 (1 )  CDR/LMP EVA WATCH START—MARK

. M •

t•—•

0+10

125

•SUN ANGLE I, 37'
toLM SHADOW q, 7.9m (25 f t . )
0ASTRONAUT SHADOW LENGTH '1, 2m (6.5 f t . )



LMP ACTIVITIES

APOLLO 16

VOMINAIL TIMELINE
LUNAR SURFACE E A  3

MARCH 1972

„gvA
TIME

- -  S t a r t  EVA Watch 0 4 . 0 0  S ta r t  EVA Watch
(Call "MARK")

• • • • •

- -  Open hatch 0 + 1 0  EGRESS

126

CDR ACTIVITIES

NOTE: d e t a i l e d  procedures
are presented i n  "Lunar
Surface Checkl is t"  Equipment
Prep-EVA 3  Section

IP

;ASK
uhici 11

1

4-1
a
Li
a

V
U.
a
LL-
a
Li
C•Y.
("L.



1.3

02 , k
FLAGS
PRESS--

, COOL
- 02 —,

!FLAGS
IPRESS
TOOL I

IA

•••I

a m t e ,

CREW EVA CHECKLIST

CAIN ti(0412SS
ti-t watch faIt wirt)

I*10 ( M S S
r - . 7 0 1  ART (LW' &bids)
2. 4 t t t  bag -  411t4rd
3. t o a r  (TB

NIP ttsk-1 rxt C A V A
Tud L i t  teed,

Cm 20 tot to t .  5commo
otiFt01 OF MT

C*21 t(OU M I A  UP 1. EAT
1..Lmiton LC14 bat ( ( A )
2. Tidy wp MESA
J. Stow bat In  L. s i l t  big
4. LEM sirr so -.INF

.EECIESS

4)*24 it
17 Cleit LW/ b i t  coisti I  prt i

tight
2. Align HCIA
3. LCA14 co•tri -  o n  IOU%
4. Ltir ( I ' s  •  VA A. P.  C,

I  R4Y c l o i e
I N  I':
m  0629 TRAvtitst coo", Ict4 0 tpc•

Scat
LPP Ktcc i f i l t . c r  o n )
OLog
Rip

t ,  544t
Pap L to  S0044 (SOOMM In
L. seal will

3-eags (F.t.M)
•-moss CS.T.U)

(ER M X

et

st

II

•>#410
Star t r ig i la -
017iiii

0 0 0  PirP
E-biploy MIR ART
2. : a t t  bag to CON
). n P  ta
4. Tt r i ty

Rt.ceftifr -  orr
Vcit ( 2 1 7
Cl eonfig

floc4light o r r
0417 LI:MSS

ETC% nig Ni ta

11,55 larr ictit 0(ot01)

Era

0*21 ILIVEILE ICIA:Kr. (CDS O t  ( 1 0 )
1. Untied ET)

PL Seat
(pp K ix  M i t e r  0A]
Itig

4L. U4%
I  to SOOMP4 (SOOMM ir

I .  Lee. tag)
3-magi 4F.4.M)
3•mass iS.T.171 •
CAIN KIX

7. MAg A ( t .  seat) to  CAC
), Moot to boldtr
4. SCB (0,  s te t  big' to  L, orC
S .  1 7 1  U 3  L i b l t
4, Wi t t . '  big tots hagiR_PliA)
7. l ids MESA blaniets
S. f ig  t o i l  Ott Us IOC

to
ri

0+10
- -  ( 1 )  LMP -  Deploy CDR PLSS Antenna
_ ( 2 )  LMP -  ETB Contents

L L

0.••••

-  ( 1 )  LMP -  Confirm "GO" f o r  2 man EVA
( l j  CDR -  EMU Check

0+20

0+30

"

(1) LMP -  70MM NAGS  ( F ) ,  ( K ) .UNDER SEAT

(1) LMP -  16MM MAGS  ( S ) ;  ( T ) 1  ( UUNDER SEAT

127

(2) LMP -  EMU Check

VOICE DATA

CDR - LCRU BATT (FROM MESA)
UNDER LEFT SEAT

CDR - LRV BAIT COVERS CLOSED
& PRESS TIGHT

(1) LMP -  NAG ( L )  ON 500MM

(1) CDR - 16MM NAG J I  ( R )  ON DAC

•11-

(1) CDR -  Far  UV Cam Res
MARK
FILM ADVANCE

AZ ( 1 9 8 ) ,  EL.  ( 3 8 )
BATT TEMP



MISSION: APOLLO 16
EVA: 3

LIMP ACTIVITIES

- -  Deploy CDR antenna

-  H a n d  j e t t i s o n  bag t o  CDR

-  H o o k  up LEC t o  ETB
Hand ETB t o  CDR
Recorder -  OFF
Verify -  VOX Sens -  MAX

- CB Config
- U t i l i t y ,  f l ood  l ights-OFF

EGRESS
Move thru hatch
Close hatch

Descend t o  surface

EVA
TIME

0+10 Move th ru  hatch

M O E N .

-- To s s  j e t t i s o n  bag t o  surface
(-y s t r u t )

-- P a s s  i n  LEC hooks

• - • - •

CDR ACTIVITIES
A

[fali

Lower ETB t o  surface

Descend t o  surface

Gain Surface

-- RESET FAR UV CAMERA
Punch " r e s e t ' ,  v e r i f y  target
with MCC

-- E n t e r  nea azinuth, elevat ion

Read battery temp labe ls
TY

TA5rt
FUNCTICA•

C
m Dp

Gain Surface
ET B UNPACK
Get ETC and place on L f l o o r
pan LRV

Place LMP HEDC, 1-16 mm nag (R) ,
maps on R seat

Instal l  nag L on 500 mm cam,
restow

Place 3-70 mm mags (FX,M) & 3-16
mm nags (S,T,U) under seat _ _  V e r i f y  Dust Brush on LCRU

Place 16 mm nag (R) on DAC
Place CDR HEDC on seat

Return ETB t o  SRC table

Unstow Big Rock Bag

0+20
Get new bat tery from MESA f o r

LCRU

-I P l a c e  LCRU Bat t  under L Seat
LCRU Mode sw -  INT
Close LRV bat tery  covers -  press

t ight
Open LCRU covers -  100%
Push i n  LRV CB's -  bus A,B,C,D
(Verify NAV closed)

Put maps i n  holder

-- G e t  SCB out  from under seat -
lay out 2 4 0  bag dispensers
& core tube cap assy.

0+30

128

DATE: MARCH 1972



CREW EVA CHECKLIST

- - -
HEADING

'VoltsVolts a tBEARING
DISTANCE IfTp Bat 1RANEG Temp Bat 2

Temp LF mtrAmp-Hr Bat 1
Amp-HR BiI-2 Temp RF mtr
Amps Bat 1 Temp LR mtr

 Temp RR mtr.
Amps Bat 2

Z. Sag •  t .  sal t  L i i 001Z
31- Rips 441 14144r
4.5C1 i t .  seat big) to  L. ierc
s. m  to Lib-le
6. Limiters' big ro4k bog (13.1sEbb
7. Tidy MESA Oloolutts
S. Nig e04i beg to  oallist

35_.54zIA3_12'.11.1TP• . 7 . 1 1 ]  ( r a l l t t )  to
LP13 PISS

2. Cip dlip ( k b  r ic )  -to
PtS5

3. 2  bag disp (sal Poc), On
to elth stat

144t1 t o  K O  it
5. LIP toiduo
6. X T C

Clo311 RESIT CO UV Es..b1

IttrORT UT T i f f

0+41 U V  PREP
r t t r  t i l .  i s p  (1.. Scat)

to ta t
2. •  IS  VDC I t i n
3. Tmli161124 NAY

rd-OS PISS trAkti.P
1: CIA load Lso
2. SCI OTC} ta CCtI 1t5S

D.2A PAM
1 1 1 0 C  (1. .  t t i t )  to,  RrJ
2. Pin *1 footpad
1. HEX i k a q  tO 1. seat

0+4G 1.;)1 P;EP
17-5rtra  t..ati O s ,  iR. scst to

RLi (rElter R. pos)
I .  tCRU mode sm •  1
3. Fo' TY CCU
4. SmpKrt FOLY PIT

Turn on CAC +  Fl  min)
f4J2SOltebt

0+30

MO

o•da

0+,10

129

— ( 1 )  CDR -  FAR UV CAM RESET   M A R K
FILM ADVANCE
AZ  ( 2 3 7 ) ,  EL.  ( 2 8 )

(1) CDR -  ALIGN NAV SYSTEM
(1) LMP -  LRV READ OUTISSCT—

COMPUTED

o-i-so (1) 0+46)



MISSION: APOLLO 16 D A T E !  MARCH 1972
EVA: 3

- -  Place Big Rock Bag on HTC

PLSS LOADUP
Hold S t i l l -

LMP ACTIVITIES

Put SCB ( 3  o r  4) on CDR

PAN
Get CDR HEOC
Go to 20 f t .  o f f  +Z pad panorama

Replace HEDC on I  Seat

LRV PREP 0+40
Put on HEDC (from R Seat) w i th  20

DS80 f i l t e r  -  Right pos i t ion

Sw LCRU Mode -  1
Position TV horizontal -

turn CCW to stop

Mount IRV

Read out LRV displays

Go to Station 11

EVA
TIME

0+30' Place SCB (3  o r  4) on HTC

I.M1EP

-•-•••••

•••••••

1 • 11 . •

Distance: 5 .5  XIII

• - • - •

0+50

130

PLSS LOADUP

Get SCB (5 ,6 ,7 ,8)  f rom p a l l e t ,
place on IMP

Put cap dispenser on LMP
Put core rammer on LIP
Place harmer i n  pocket o r  on IMP

Hold S t i l l

RESET FAR UV CAMERA

Punch " rese t " ,  v e r i f y  Target (10)with MCC
Eater azimuth and elevat ion

CDR ACTIVITIES

LRV PREP

Don HEDC (from L Seat) w i th
20 DSBD

Mount LRV

Power up LRV -  +15 VDC -  p r im

In i t i a l i ze  NAV system

Go to Stat ion 11

dr)



CREW EVA CHECKLIST

0+50

• • •

VOICE DATA

- -  ( 1 )  LMP -  MARK DAC ON
F4,1/250,1fps

(19 min a f t e r  leaving LM)

-  ( 1 )  CDRAMP -  AT SIGNIFICANT FEATURES
BEARING
RANGE 9

1 00

-  ( 2 )  CDR/LMP -  Slope (EST)
Amps ,  Speed

1+10

131



MISSION: APOLLO 16
EVA: 3

-  TURN ON DAC -

MEP

LMP ACTIVITIES EVA
TIME

0+50

1-00

=N.M.

1+10

CDR ACTIVITIES

DATE: tlAriCII 1972

—
f4/250/1fps —

A
11

,3;-!



CREW EVA CHECKLIST

1•••

Wma

1+20 ( 1 )  LMP -  DAC SPEED 12 fps
(16 Min a f t e r  DAC ON)

1+-30

133

(1) CDR/LNP -  AT SIGNIFICANT FEATURES
H A R M

RANGE

(1) LMP -  MARK DAC OFF

VOICE DATA



MISSION, Aron° 16
EVA: 3

LMP ACTIVITIES EVA
TIME

I-
- -  CHPVGE DAC SPEED 1 + 2 0

to 12 fps

••11.1.1•

•-•-•

•  MO

1 +30

1 34

CDR ACPVITIES

DATE: MARCH 1912

5

A

r-)

r —

I f  3

) -
C-D
CD
e,=!.

?

'bow:7 ar)

L U

••••••••••

L O 1

• • • •

F-

4..r- )
> -
0

—J

LU
C.11



AL

HEADING
--ETTNG

-Temp Bat 1
T e m p B a t 2

Temp LF mt rDISTANCE
RANGE Temp RE mt!-
Amb-Fir Bat I Temp LR mtr
Amp-HR Bat 21 I T e m p  RR mtr

ST11104 II
amis. : I  1  rtici

1AIX1N MT CRAM
- - - - - - - i aq

poi:71,:k 1 i  ) ,  A  W I  x  - 1 7 1
r I t l  Cal$C.A11/ P t E 4 1 - ^  K t "  0
Ifttlft M U *

.. I k e „  l k
.?..1!
14

CREW EVA CHECKLIST

•
ofS. , t / l t in t ,  ( 2 )
011Z -  3 IPMT MKS

ti1.t(11 S t 1 I I
t4.1-H CNA

- A A R :  4 1 _ - " M r n c i t s
(5.6111S/Pr- oc - - D s  14.-:

1 4  ICCIES
x r d e i l  L t .  M A U I11 r•

1.11 1 7 1 1 :
Wei creitel I

.1 i
stAttOm tl n. *AI p:m ;$)

111C CFI

OTr)uus
PM

S11-2

4: OESEttPT 5 3 0 4 S t x 4 - Z 1 7 .
4 t E C K  0 1 1 0 4 • I S

SITE /112 REM 0 . 2 0 y - I 4
FAR POLM1lot N E U  PEW

PG; S O K  1 /4

4: PM I t t A l l z
RAM COUNT

POCE Tal4
PIK TY WAIT. E V

!AT! 1 1
• 030j5,P  1 7 3 1 4 _ 6

FC2TII; A l  CP.& -Er
;A••

2
PI3LIAI  /  I  3
1411 DISC-IAD 4 "
' C O U  P O L O

z

I I  I

•15,11/12S/74'
2111 •  3 FART PAAASr:Lun $rrrix

(Atm po
lEA1 V <  ES0  -
C5.6/17.S/vor- C s

CIILLTIT

Else. 4  KKA.511T"

I I I teat FM-
, ( r i m s  Tr/Irl_L? I I I

I •ietcrltx e  EU171.1 1

1 sTkurom II II, MT I I  PI 51
0.14 C-, r

wa t H r -
1111 ROE .511-2 5 T I A A A S

PC.1 P M
Tk D M
). 1 ;  CC/421M' S I D O 0 S t i x . 0 - Z O
LI1 I t  STOW Sr.f),PICK i t . 1 0 0 • 1 S

SITE I %  AtIM 0 . 1 4 y - 1 0
PM POLAII1

W O: 1 1 E 1 1 1  POIM
PG 1 1 1 1 1 1 1 4 C

a  4 ;  PM t  NI POLAIlzPIM( MUTT
10t sertim;4t:i. cc.

Ara

-N
•

1+30
--- ( I )  CDR -  MARK STOP TIME  ( 1 + 3 0 )

(1) LMP -  LRV READOUT

-  ( 1 )  CDR -  RPT 70MM MAG/FRAME

- -  ( 1 )  LMP -  RPT 70MM MAG/FRAME

-  ( 1 )  LNP -  RPT 500MM MAG/FRAME

1+40

_ ( I )  I M P  -  Near Polar  (f5.6/1/125771)
90'

110'
130'

1+50

1 1 1 1 1 1 1 1 1 1 .  1 3 5

(1) CDR/LMP -  EMU

Rocks bagged i n

VOICE DATA

Check
02

FLAGS
PRESS
COOL

, CDR IMP

.•

(1) LMP -  Far  Polar  1 ( f5 .6 /1 /125/741)
Part Pan 1
Part Pan 2
Part Pan 3



MISSION: APOLLO 16
EVA: 3  D A T E :  MARCH 1972

GEOLOGY STATION 11
Turn DAC o f f

-  R e a d  out LRV Displays

Dismount LRV

Panorama 1

LMP ACTIVITIES

Get 500 mm Camera -
• Stone Mt. -  20 photos
• Kiva Crater -  15 photos
• N. Ray -  60 photos

Give 500 t o  CDR

Take Far Polarimetric
Photos -  3  pa r t  pans o f  N. Ray
at each f i l t e r  s e t t i n g  ( L e f t ,
Center, Right)
f:5.6/125174

-  N e a r  Polarimer,ric n o t o s

_ P h o t o  rocks a t  phase angles o f
90, 110, 130 degrees a t  7 f t .
distance

-  f : S . 6 / 1 2 5 / 7 I

-  g a g  rocks

-  T a k e  x  sun a f t e r  photo(s)

EVAdTIM •

61+30

• • • • •

• • • • • • •

••=1.1••

1+40

1+50

136

CDR ACTIVITIES

GEOLOGY STATION 11
Power down LRV
Dismount LRV
Sw LCRU Mode -  2

Align HGA
Dust TV, TCU, LCRU
Description o f  s i t e

Stow SOO mm Camera
Pick out s i te  for  near

Polarimetric photos and
sampling -  place gnomon

Take dn sun Z4 locator  shots

Near Polarimetr ic Photos

Collect rocks ( a t  least 4)

F11

TiLl If

1

1



CREW EVA CHECKLIST V O I C E  DATA

1+50

•
mell•

P M .

2 00

,r•m•

F R I B

270

1 37



MISSION: APOLLO 16
EVA: 3

LMID ACTIVITIES EVA
'TIME

14-50

General Sampling G e n e r a l  Sampling

2+00

M I M

M . =

= B M

24-10

CUR ACTIVITIES

DATE: MARCH 1972

TAlar
'1AP:1KAP0

C L  C -
A I A  0
I I  P i p



7 ‘ " ' "  7 7 1 . 1 1 . 1 1 0

CREW EVA CHECKLIST V O I C E  DATA

2+10

tbm

(1) LMP -  Far Polar 2 (f5.6/1/125/741)
Part Pan 1
Part Pan 2

P IMP

2 20 ( 1 )  LMP -  Ve r i f y  70MM cam 1/250 sec

(1) CDR f i j t e r  d i sca rded;--t15-t 70MM MAG/FRAME

(1) LMP -  Rpt  70MM MAG/FRAME

(1) CDR -  MARK DEPART TIME  ( 2 - 1 - 2 3 )

P O R . , • • •

-  ( 1 )  CDR -  MARK STOP TIME
_ ( I )  LMP -  LRV READ OUT

2+30

Part Pan 3

(2+26).

HEADING
BE N G

Amp-.HI Ba t
p r  a t

Teins B a t  1

mtr



P ACTIVITIES

2+10

• • • • •

1=,R

-- Panorama 2

Mann

24.20 Sw LCRU Mode -  1
Position Ti! ho r i zon ta l ,  CC d to

-- s t o p

%POMP

.4 Km

• • • • •

w q m .

wen . .

s-
SCDR ACTIVITIES c

Adak ,  t

Mount & power up LRV
LEAVE FOR STA 12

1111111[

GEOLOGY STATION 12

./A9K
11.INCT

L I

Le)

1—

CC

—

'115
L J

MISSION: APOLLO 16
[VA: 3

Take Far polar imetr ic  photos
3 part  pans 50 meters down sun
of 1s t  se t ,  o f  N. Ray a t  each
f i l t e r  s e t t i n g
f:5.6/125/741

Discard polar imetr ic  f i l t e r
Return HEDC t o  250
Mount LRV
LEAVE for  STA 12

GEOLOGY STATION 12
Read out LRV Displays

Dismount LRV

Panorama 1

Distanc

2+30

Power down LRV

Dismount LRV
Sw LCRU Mode -  2
Align HGA

Dust TV, TCU, LCRU

DATE: MARCH 1972



ig75711711011 12
I la• •

2+30

IOW

(1) COR/LMP -  EMU

VOTbE DATA

Check
02

FLAGS
PRESS
COOL

,COR LMr

_ ( 1 )  CDR/LMP -  Rake/Soili l

A
1St
I I

tz
STATICA1 12

5:
NI

541

CREW EVA CHECKLIST

Illeta.3

MOH tAt
CUTE

I .  KAT ADI :54

LI

5TMt 1 1

V  U R  1 1 1 _ 4 1 TFeet SW-2 D M I A T S
VGA P A I I  1
DUST $ 1 : 4  W Vail o f

Pt ftity-KI 1 , 4
5: CCUMOT

VVAIV501L.
I:1; 5 1 1 q 1 .  ENG

SMILE EZAA.C(R5 Oct BX1.1:1)
FAA :

FJA,t COW
POOt SW-1
POS TV W3:131.c c

I .  NAT IIIA :5A1

Vg: U P
5IJ-2 F T V L A T S ,

MIA P M  1Mar s i x  it will of
A lAy-10CtSttEPT

SAM NG
SA0PLE 10110EIL5 (SEE o i t o iPAK 2

MAK COAT

P a t  SW•I
POI 11 $,Al24 CCA

2

3ta

2+40

• • • • , f f

2+10

Rocks i n  Bag
1 kg Soi l  i n  Bag
Stowed i n  SCB



MISS1 ON1 APOLLO 6
ENIA 3

- -  G e t  SOO mm Cam -
• W. Wall N. Ray Crater -

30 photos

Im•

- S t o w  500 mm Cam

- R a k e / S o i l  Sample

0=111

P M .

imr

•-•••

• • • •

IMP ACTIVITIES EVA
TIME CDR ACTIVITIES

2+30 Description o f  Si tete

2+40

General Sampling —  General  Sampling

• • • • • •

• • • • • •

. • • • •

• - • • - •

2+50

Rake/Soil Sample

DATE! MARCH 1912

L

1
rusrl ito

•



CREW EVA CHECKLIST

3+00

3+10

•

VOICE DATA



MISSION: APOLLO 16
EVA: 3

LMP ACTIVITIES

General Sampling
(Contid)

EVA
TIME

• • • * ,

MER1,1=

3+00

* O n

-

1 = 1 1 =

. 1 • • • • • •

• • • • = k

• m * .

• • . - -

* —

3+10

M O General Sampling
(Cont1d)

* I *

* I *

-

-

*

CDR ACTIVITIES

DATE: MARCH 1972

8 T A 5 A
t  F L I N C l / O N
0
C I . . .  C
A M  D
M P  R

e=i1
–
i---
=
C )
L..)

......•

r - -



L R L W  L V M  W I L U N L I C  V U I L L  U h l A

IlATION 13
&MK RAI INECIA ILA t i l t  r10

130/.7 1  Ot/A4

NCI TY OR iNiST

S1A
ROC(
M i t  ( 1  RC)
FRAN COUNT

10 TY 0 :  DUST

it'CL
!Alt CI rG)1PAPI C)AT

Lb -  27D*

STA:roN 13
TrH RAY [ACTA 01.(ktIT :10

110f0.7 r 11 6 / 4 . 1

IRV -  270e

3+10

3+20
(1) CDR -  MARK DEPART TIME ( 3 + 2 0 )

PEW!

(1) Cap Corn- Park LRV Heading Down Sun
for Nay up-date a t  s tat ion 13

-  ( 1 )  CDR -  MARK STOP TIME
(1) LMP -  LRV READ OUTt_

. 11 M = E •

3+30

145

(1) CUR -  Rpt 70M9 MAG/FRAME

(1) LMP -  Rpt 70MM MAG/FRAME

HE

113- . a t

Tern

CM

Bat 1

P m t r

(3+26)



MISSION: APOLLO 16
EVA: 3

,EVA
TIME

Mount LRV

Go to St  a 13

LMP ACTIVITIES

General Sampling
(Contid)

Ver i fy  too ls  secured

Read out LRV Displays
Dismount

Dlstance 0 . 7  Km

= M M .

146

3+10 General Sampling
(Cont1d)

CDR ACTIVITIES

f S w  LCRU Mode -  1
Position TV horizontal ,  CCW
Mount & power up LRV

3+20

1

J G o  t o  Sta 13

GEOLOGY STATION 13 G E O L O G Y  STATION 13

Power Down LRV
-- Dismount

Rock/Soil ( 1  Kg) Sampling R o c k / S o i l  ( 1  Kg) Sampling

3+30

DATE: MARCH 1972



- - 1 , • • • = m 0

r-•

STATtO4 14

STATitm 14
- 1 1 4 Y 1 4 I  [ C A I )

CN
IMPIAVS

h114 P A Movsr
4: OiSCUPT S C I N A J A v I n e

18411-4
eSt*A42

A: R A T / S O R
CIDUta EC<

P4A
1$t S A M P L I N G

Ellet.V•E S
FUlq. D O T

)4):t S11.1
KIS TY Ne011. CCW

OgC OR
717T611M1

54Arim 4

-Cer- K A Y M Z..-- . . . .
A C A A : 1 4

/  N

i° '  Er,  t  \ ,
1 M i n t  . 1

\  -  . . -  V
••••• .  . - • ••••

•

C y

rA111.101 141

- - . 7 7 . 111 V i l i t  ICAO ;40
Cie 1  i  L o r
R a  S4.2 f U T P L A T s

' K A  I  P M
EVS I

1: DisCI:11 s m e t w o l . , e
will-IC

eSto4e7i
- 1  111Ji/ION. -

g:- - ,  D01.41kE CCU
t617:1

15:1- ' -  SAIII3KG,
Chsige OAC-

"  i l A K  COM N g  S-7)0Ce7ii&I t
c'ill'ed I t  M M .  CCal

Cif
f17n6.02f21

1114

3+30

r  ( 1 )  LMP -  Rpt 70mm mag/frame

3+4C

3+-50

147

r v r a v i .  t i n i n

(1) CDR -  Rpt 70mm mag/frame

(1) CUR -  LRV Heading
- Torque Gyro

- ( 1 )  CDR -  MARK DEPART TIME ( 3 + 3 6 )

-  ( 1 )  CDR -  MARK STOP TIME  ( 3 + 4 3 )
(1) LMP -  LRV READ OUT

kmp.,

HEADING
TN

-DISTANCE
RANGE7 5 - H r  a t

314

at

- ,1, CDR/LMVUIEMU

Tern B a t  1
Temp Baf-7-
Temp LF mt r
Temp RE mt r
emn LR mtr

mtr

• •• 1 ki 0144I  G

•
Check

02
FLAGS
PRESS
COOL

'CDR, LMPI



MISSION: APOLLO 16 •
EVA: 3

EVA
TIMELMP ACTIVITIES

Ver i f y  t oo l s  secured

- -  Mount LRV

Go to  STA 14

GEOLOGY STATION  14

Read o u t  LRV Displays
Dismount LRV

Panorama

Get 500 mm Cam -
. Ravine w a l l  -  AO photos
• Stone Mt. -  25 photos

3+30

=MM.

O M =

- - -  Moun t  LRV

Distance -  0 . 9  Kin
, • • • • • •

3-4-40

3+50

1 48

Power up LRV
Go t o  STA 14

GEOLOGY STATION 14

Power down IRV
Dismount IRV

Sw LCRU Mcdo 2
Align HGA

Oust TV, ICU, LCRU
0e5cription

- W W 4 1 . 1 7 , ,

CDR ACTIVITIES

DATE: tIARCH 1972

TA U
r1.011CIICP40

• e  7 1 1 . . . ' a  4 •
A i l l  0

P

--1-
r••••

.7.3-
1"••



7 1 1 1 1 1 • 1 1 0 1 1 • V r - - - r - l - r ' r —

CREW EVA CHECKLIST V O I C E  DATA

3+50

11,•••

ti-70

149

(1) LMP -  Rpt 500 Mag/Frame4

Cl) CDR/LMP -  Rake/Soil
Rocks i n  Bag
1 Kg Soi l  i n  Bag
Stowed i n  SCB

(1) LMP C o r e  Tube No ' s

upper
4+00 l o w e r



MISSION: APOLLO IS
EVA: 3

IA113 ACTIVITIES

RAe/Soil Sample

Double Core

' EVAv
TIME

34-50 Rake/Soil Sample

=•••••

-- Double Core

4+00

P-,ricram

General Sampling G e n e r a l  Sampling
••• , • • •

en.—ro

4+10

150

CDR ACTIVITIES

DATE; MARCH 1972



CREW EVA CHECKLIST V O I C E  DATA

4+10
• • • •

IME•

•,••

" M I

4+20

v g .

4+30

151

(1) I M P  -  DAC May Change t o   ( s )
(1) CDR -  Rpt 70ran Mag/Frame

(1) L P  -  Rpt 70mm May/Frame

(1) CDR -  MARK DEPART TIME

(1) LMP -  MARK DAC ON



MISSION: APOLLO 16
EVA: 3

LMP ACTIVITIES

Verify tools secured

Change DAC tag t o
Mount LRV

DAC on -  f:4/250/12fps

GO TO STA 15

EVA
TIME
4410

VEM•0.

4+20

GO TO STA 15

DI stance -  1 . 4  Km
M — •

MEMO

4+30

152

CDR ACTIVITIES

Sw LCRU Mode -  1
Position TV horizontal , CCW
Mount & power up LRV

DATE: MARCH 1972

••, TA fot
111.1KWA
L
id 0
•  •

1—•

ommO

1—
IJ

L L1
Le)
CC
LL1

.-e

Imoo

:M
Cn,

•.;1C
u l

LU

1:4
LLI



CREW EVA CHECKLIST V O I C E  DATA

HEADING 'Temp Bat 1
BEARING Temp Bat 2
DISTANCE Temp LF mtr
RANGE Temp RI  mtr
Amp-Hr Bat I 'Temp LR mtr
Amp-HR Bat 2_ 1 Te m p  RR mtr imp

M."—liC ICC CIA111 :IC
10,11A INIMO
10 TV Ca; DOC

COICIT

STITICP4
LEG CPATEr. : 1 0

1 E L  I 2 I f l .

11-160'
C20 H frog M O

PKI TV CR M T
rat

a! VIC r o : k
CT 11  KL;)

FLIKE CUNT

ti)

4+30

- ( 1 )  LMP -  MARK OAC OFF

(1) CDR -  MARK STOP TIME

(1)

-  ( 1 )  CDR -  L•P Readings -
X

4+4 0

(1) CDR -  Confirm power -  OFF

(1) CDR -  Rpt 70mm May/Frame

(1) LMP -  Rpt 7Dail Mag/Frame

(1) CDR -  MARK DEPART TIME ( 4 + 4 5 )

• • • • •

4+50

153

( 4+34 )

1



MISSION: APOLLO 16
EVA: 3

LM P ACTIVITIES

GEOLOGY STATION IS

Turn DAC o f f
Read out LRV Displays
Dismount IRV

Panorama
Collect rock/soi l  sample (1 Kg)

Verify tools secure

Go to Sta 16

EVA4
TIME

4+30

4+40

- S tcm LPM Sensor/Tripod

Mount LRV M A : I u s i t  LRV & power up

Distance -  1 . 1  Km

154

Power Down LRV
Dismount LRV

Go to Sta 16

CDR ACTIVITIES

GEOLOGY STATION 15

Make LPM measurement

DATE: MARCH 1972

a
A

41)

CP
i••••

U /

•



a1, 01.

sum. IT
ISZIO.S I

_..
HEADING
1 .8

Tern Ba t  1
emp t a t

Temp Bat 1

DISTANCE Tem. I F  mtr
.1, emp '  m t r

DIST

Alp-Hr Bat 1 Temp LR mtr
Amp-HR a t  2 Temp RR mtr

Temp RF mtr

READING Temp Bat 1
BEARING Tern. Bat  2
DIST Temp L m t r
RArGE i Temp RF mtr
Amp-Rr Bat 1 Temp LR mtr
Amp-HR Bat 2 Temp RR mtrr

TRLME:TO
RAU!,

rp

0M
i , '  I t0CL
DOC ROCR I% SITU 6

L.T”
11,1; ?XL

134

1

•••1

to

CREW EvA CHECKLIST

Loot r im
801 letr,
EaL11% 1 021 1AT I O

2S1/1:0  B M A

40 TV Ot tug

cot

2$1/10

r u t  IO:ucr

1
(Z0 m from rio)

4

ITAIIIM 1?
- - - M p t - r r o  CPATTI

PeC11
SOIL G

Ci* 1 % 0
PUt Sw-2 D U T L A I S
1-fLA P A M  1
DUST

1: C O C R I P T
et 1 . 1 4 4 6 0 1 t

10; OM L A N t M
0MOIXT, 4 1 9 6 t * u t  fcc1

O f  URI
12t FM 2

11151AL sly7L1wG

salt. ( I  KO
FRAME C6u117

mom 1
Pli IN )40P12. Cat

IIIV.ICC( F01: 16,1 eNpate4114:41,1!

0 0 (  F a t

(41 1 0 2, 1 4 . 1 tSTATIOM
Cal CRAM :10

I 132/2.4 I

420 M !roe riol

FRAICCOLKI

4+50
E M M

-  ( 1 )  CDR -  MARK STOP TIME

1 1 • 1 " .

5+00

(1) CDR -  MARK DEPART TIME 0 + 0 4 '

11 =

WE,

5+10

155

(1)

(1) CDR -  LMP Readings -
X

(3)

VOICE DATA

CDR - Confim Power -  OFF

CDR - Rpt 70mm Mag/Frame

LMP - Rpt 70311 Magirrame

(1) CDR MARK STOP TIME
(1) CMP -  LRV Readout

(4+51)



A AV, I # A = . ! ,  .

MISSION: APOLLO 16
EVA: 3

Vaunt LRV

Go to Sta 17

LMP ACTIVITIES

GEOLOGY STATION 16

Read out LRV Displays

- -  Dismount LRV

Panorama

Verify tools secured

GEOLOGY STATION 17

Read out LRV Displays
Dismount LRV

EVA
TIME

4+50

• • • • •

•••••••••••

= N M

Collect rock/soi l  sample (1 Kg)

5+00

•

Distance - I  0 . 6  Km

5+10

156

Dismount LRV

Go to Sta 17

CDR ACTIVITIES

GEOLOGY STATION 16
Power down LRV

Make LPN measurement

Stow LPM Sensor/Tripod

rpunt & power up LRV

GEOLOGY STATIM 17
Power down LRV
Dismount LRV
SW LCRU Mode - 2

DATE: MARCH 1972

a
A

4A.9
'1UNICI104



At:(74 tr
152 .S  I  1A8,2,t _1

1  STATICM I I

---------MACITO MIMI ;24

411-

otstapr
8RCK/SOFI.

12: PI. Z
PALM SAP9L144

t a t
SOIL (1 KZ)
I U K  COUN7

PCCIE SW.1
POS IT HAIL CO

Of,f M I :  NV trt1tt1[190/1.2)

CREW EVA CHECKLIST

Fili_it13101:11114t
1. Kiri% Por
2. Deploy ttnsor/triped 48' A or

Lt9
3. A l t v  I  le f t ;  I t . i ! , I t r I p o l

FPI 4 .  L .  t o  Off. ta l i  'otrk• to PCE
S. P1141.* i t t i s o r i t r I N A O F  LIT

i t S .  PCC NO Mc •Intrta • tsd lo  -  on2. t o 4  IT t i r e l  (crets m i t
11 t o )8, tate N on,t to -  off

9. t t t r t t t s  I  Item se.toffIr1PO41
10, Wind uo cable. tufo ru11

Pk
r. IASI S l A  17

teosuftos-nti,„ lnd nito. •  46emitn-
ttd rect

t , w i o rPN7to 7* I  bag 115Ci
Ottldrt t I to t  bc. r l a r  ta

LPN
LPN I  k):K

111 1 t 2  1 . 1Ct 14 $11

.tY,. E L :  PECK

tor
NI lun
PAIII I

_r!'t

SkIPL14
Ctrs-WI rot
for IFM)

5+20

157

(1) CDR -  LMP Redding -

VOICE DATA

t C U R / L M P  - EMU  Check  CDR

02
FLAGS
PRESS •
COOL

CCR/LMP - Rake/Soil
Rocks i n  Bag
1 Kg S o i l  i n  Bag
Stowed i n  SCR

( 3 )
1 1 . 1 • • • S

CDR - LMP Reading -  (Rock)



MiSS1ON: APOLLO 16
EVA: 3

- -  Panorama 1

'AAP ACTIVITIES

Locate a sui table rock f o r  LPMfrock
meas. -  (igneous rock > 5 cm)

Document i n  s i t u

sun stereo p r.

EVA
ic I M E
51-10 A l i g n  HGA

Oust TV, TCU, LCRU
Description

MIME

ample - -  R a k e / S o i l  Sample

MOM

5+20

AMON.

• • • • • • , .

CDR ACTIVITIES

Make LPM measurement

Photo rock on sensor P l a c e  rock on sensor

Take LPM Measurement

54-30

158

DATE: MARCH 1972

I !

A

1,-•••• r - -
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CREW EVA CHECKLIST V O I C E  DATA

5+30
- -  ( I )  LMP -  LPM Rock i n  Bag

5+410

MEE

5-170

159

CDR - Rpt 70mm •ag/Frame

LMP - Rpt 70mm Mag/Frame

CUR - MARK DEPART TIME  ( 5 + 4 6 )



•

MISSION: APOLLO 16
EVA: 3

Distance -  -  2 . 3  Km

54-50

160

DATE: MARCH 1972

LMP ACTIVITIES [EVAITIME
CDR ACTIVITIES

Pm.

M a M M •

Bag rock

_ Genera l  Sampling

_ V e r i f y  tools secured

- -  Mount LRV

5+30

Panorama 2
General Sampling

=MEM

5+40

Stow Sensor/Tripod

LCRU Mode 1
Position TV horizontal ,CCW

Mount & power up 1.501

r-•-•
11 - • •



r i m i l m o m m o n g

HEADING Volts Bat  1.
Volts Bat  a 1BEARING

DISTANCE Temp Bat 1
A.r4GE Temp a t  2

Amp-Hr Bat 1 Temp LF mtr
Amp-Hk Bat 2 Temp RF mtr
Amps Bat 1 TecnpLR mtr
Amps Bat 2 Temp RR mtrmt

CREW EVA CHECKLIST

DA 3
WO OW CORFIGLotr i r rmmt

2. •  IS TIC 1W O t I r
3. R I X  t  L .  g i l l

Sol? V l i t t  ' A i V T

6•1$ uPAW11 .51
7 7 1 1 . - r a i  f o o t N d

quick r m o t t  tt.SS t o o l
Canriar ro,tioma 1

3. LNP tolload

ettSs3Cu ,  [ E l ir—artwid th•nitarIh
ta

r i k

tedilr:WE
17-11-FC.:7-C:Y 411;187i
2. 1 4 I X  t o  E .  i t a t

f•,1,17 covic ,J i T  OF URI1. . d i L C h t T f T
1.A l l I n  IN1A
1, DU 1 t CCTP.t C t . 1

405 I.K.1741 Pitt
17. r U n i i . 1 :
2. ttJt I  o u t l d
3. Quick recode PitS tcol

carrItt icgliona)

0.16 U R
r.—t r r  DAM t) to  1.floorbo

5+50

(1) CDR -  MARK STOP TIME   ( 6 + 0 5 )
(1)

(1) CDR -  MARK UV CAM RESET
6+10 F i l m  Advance

AZ  ( 8 4 ) ,  EL  ( 2 7 )

161

VOICE DATA



MISSION: APOLLO 16
EVA: 3

L.MP ACTIVITIES

ARRIVE AT L•
LRV CONFICUPE

Read out LRV displays
Dismount LRV
Put HEDC on Seat

CO1F1G FRONT OF IRV
Switch LCRU -  3
Align HGA

Dust TV, TCU, LCRU

I EVATIME

5+50

• • • • • •

64-0D

0 • • • • • • • • •

6+10

162

CDR ACTIVITIES

ARRIVE AT LP,
LRV CONF:GURE
Power down LRV

15 VDC sw -  OFF
Dismount LRV

Tr -  •  •••,••••'••••-•

DATE 1 MARCH 1972

Place HEDC on Seat
RESET FAR UV CAMERA
Punch " reset "  v e r i f y  ta rge t  (11)
with MCC

Enter new azimuth & elevation

11

- 5 - 7 8 7 1 1 1 7 - w
NAKTWA

I.
•  E l
P R

EVA CLOSEOUTEVA CLOSEOUT
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kOMEM.11

- - •  -

CREW EVA CHECKLIST

TviNroic• Mho.  W e t  -  f o l . .  1250
Fillet 0 4 4  I  off -  front b,,ittoo,
Dist -  Platten •  Ceavients'
• men -  old a l l  I l l s  - - - •
tan BIC c • •C_ •

• et •
- - - - -

- - - - - - -

NIMBI
_N a  •  Seandlm I t a i t
-s-7 I  •  Plat velocity react OA,

A  t  -  Mese. itterent I  rontilel
- Ceenenti

0 .  flcali-e eNnnttilii

Z. &won oa•elt, Eblue ring/
fat& ;avail t r io  labili:, I
!a bag. 2 p i ' i  1  1  1 panel

Pints to baI i t_  PESAh
leahe con labia

Ite I X (  BIZ, (14IC] L B E e X I

i l l  tee Iti.:Etc.v.7 r iaa.t  t i l l  C',11-:
1.. Wu  v.  -
Z. • 15 TX -  7rliz

hefere elm reel
d. t a u t  PI-Ar
S. Ploce i re  11 follp.1

• C65'
DUI-once -  „I  tle
kareng •  : IS '
Pack naafi m •  l iS•

2- I c 4 1  Era,  I _  t icig
LINfrix ( 5 ) 5 • 11 tr,

I ,  leer W V
Nag I
5-1410E Pap

3- liags T.I: IL. stilt N O  to
I  mat

1. ET! r -
5. V Z  n i g  tr$
IS.
7_ L.EC L Ebt; U to table
6, K w  to EIS t A i
S.- P I A C I '  A 4 , 1 ' n e t e r  r e c e • J .

lc/ dive in ! a n t i  Zae•
>l•t•  in  t ie

10. 111/ to t t l e •  1.2r4)
U.  CU tag (table) to E7B

KECC (I. I t ' l l  e t t , A

DIC -  -  21tpl, -  1;210
Wart CC o-. e f t  -  tc-ant bytten
Dalt -  radian •  termite • - - •
• Bin -  L114 a l l  f i lm

t.At • • • • • •

A - 5t4,41^1 stArt
• •  Nit virloctty e f t te ' t u t . ;  I

• Carrents
in ccomewts

• • • • • •

6+1 0

11=• .

— ( 1 )  CDR -  Temp labels CRE

6+20

- -  ( 2 )  L M P  -  Mag U on DAC
6+30

163

VOICE DATA

(1) CDR/LMP -  EMU Check

(1) COR/LMP ETD Pack:

500min Mag ( M )
3 Ade l  70mm Mags
16mm Mag R
16mm Mag S ( o f f  DAC)
Maps
Penetrometer drum
Cosmic Ray

(2) LMP -  Mag T on DAC

02
FLAGS
PRESS
COOL

CDR LMP

(E), (J ),(L)



MISSION: APOLLO 16.
EVW 3

Imor•

UNLOAD PISS
Hold s t i l l

LMP ACTIVITIES

Put CDR SCB on foot  pad ( q )
Quick release PISS tool  c a r r i e r
PACK ETB
Get ETB, place an L f l o o r  board
Pack i n  ETB:
500 mm cam mag
3 HEDC mags
Mag R (16 am0

L P u t  16 mm mags T,  U on R Seat
Transfer ETU to  R Side

Put DAC mag i n  ET8
Put Rag T on DAC
Take mag U 8 DAC t o  SRC table

__ A s s i s t  CDR with CRE i f  req'd
Return t o  LRV
Place maps i n  ETR
Remove drum from penetrometer

Bag (DSB) and place drum i n  ETB

Put CRE bag i n  ET8
__ G e t  HEX (R  Seat)

place on MESA

Ready DAC fo r  Gran Pr ix
Photo Gran Pr ix

I EVA ITIME

6+10

-- UNLOAD PLSS
Put LMP SOB Dn footpad (-+Z)

Quick release PLSS too l  c a r r i e r
(optional)

Hold s t i l l

CDR ACTIVITIES

COSRIC RAY
Pull w h i t e  r i n g  & p i n ,  t a k e
Cosmic Ray experiment & Case

'  t o  SRC Tab le

DATE: MARCH 1972

Pull b lue r i ng  & s l ide  cosmic
ray panels o u t  o f  CRE case

Report Temp labels as they
come up

Fold panels and place i n  bag -
leave bag on t a b l e

6+20

i t  t o  footpad, load up other
rocks stowed there

Haag 8R8 on Ladder Hook

LRV PLACEMENT & GP

Take ET3 to  SRC table -  hang i t  up t

Sve LCRU Mode - I
Mount IRV

Perform Gran Pr ix

64-30 End Gran Pr ix

164

Get Big Rock Bag o f f  HTC, take

-
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CA.

CREW EVA CHECKLIST

PURIM DAC D43d
2:71-7371.0771-61

4.43$ :NLA1SS

.5454 a t t l t t S

Irru

14 k 11F-7'

• - •
1 •1 • - •

6. LSI closeout ELL 3 (devil]
4 .  S l i p  Se...A
S. Cult ACTA A TY lofts
A. Open Let bit  cover1.  dust

bets. I f  dirty,  dust tCPU
16. t t r i f y  tEtU ooloos ICC1

St cmer td cdotrol
p4mel

I I .  Roturn to LI .  t i l t  dust
Sewall I  MECC

i.,a JAL.. tie&"Elvin Diu' t  i t  4 , L 1
4,41 FAR VY CILw[tA

1711717071774s
Z. Tyr.. rim Off
2. Pull pim cm Collette
4. tenole Clisette I  ciic I t

EIS

a u r a  cco. Lico •01
vits itAt4srE;

17PI•ce KEDC rag In l ir
2. rza I  ka ErxtuAd) Lb VS
I. 01641141 LEE

4.24 14.14 PI:71)411.  eF fA14 ; 2 : I
- e . s o  1 7 r - - -;r m o  u nAt

111, t c  CAM'

t.79 r o t t l • V o
(icsAj ta

2. PN3to i t s o  : i r t )
Z. k i r t f leTe  3 • ;
4. 447 i t .  MESE., SIC, to  ETA

I t (en cum  I A I ,  vtrr s o r  FYI •
r a i T A I  33 i.r1.1. u l 7 t r - r ; r 7 a

DAC !AVW suo. 111,12S3124‘.71
itablel.

2. DAC mall to Et6
Astro 4.11.1ces

Z. MIK ims6 to LTA

t j

rrs

_

6.113 ELEA4
Visa EMUs A ' t o .  intl.

pee 1m4JESS NITH Z S  O I C  I t
EIG

TOACI L111 TESTtA -  clikLs
AT: LTG C4 .  TratIr
(COR absent-sr—

(TI L:G .  OFY
CS IA LTG trail-- M1

A.AA WAESS,

rn

u.)

6+30

165

_ -

LMP - ETB Pack:

(1) CDR -  NAV SYS Reset

( I )  CDR -  Report
Heading ou t   ( 0 8 5 ' )
DISTANCE ( 0 . 1  Km)
Bearing  ( 2 6 5 ' )
Heading Final   ( 1 6 5 ' )

(2) CDR -  Ba t t  Covers -  Open

( I )  CDR -  Rpt Aux CB By PASS SW -  ON

(2) CDR -  Confirm LCRU panel
covered

( I )  CDR -  Brush returned t o  LM

SWC in bag
2 HEX Mags   ( F ) 1 ( K )
Far UV Cassette

2 16m• Mags  ( U ) ) ( T )

(1) CDR,/LMP -  Antennas Stowed

(1) LMP -  Transfer Check =
SCB from 41 footpad
Big Rock Bag f rom ladder

6+50 h o o k



MISSION: APOLLO 16
EVA: 3

r = 1 , 1
• t

DATE: MARCH 1972

LMP ACTIVITIES

- -  Take mag T o f  BAG and
replace with mag

-  R u t  I  i n  ETB
Put on HEDC

,11•••.•

-  R e t r i e v e  SWC

Return t o  MESA
Get SWC bag out o f  MESA,
bag SWC, place i n  ETB

Walk around LM, k ick  a l l  discards
underneath

_ P l a c e  HEX mag i n  ETB

-  P i c k  up BAG

- -  F i l m  CDR return to  LM
1-81250/24fps

DAC Show

- -  CLEAN EMU's

Brush o f f  CDR
Stow CDR antenna

INGRESS

(take SCBand Big Rock Bag)
_ O p e n  hatch

Move thru hatch

EVA IMil E
CDR ACTIVITIES

6+30
Reset Nay System ( a t  LM)

Drive LRV .1 Km on a heading
of 085°
(Bearing -  2651

Final Park ing heading -  165*

Open CB's -  R&D, NAV

Dismount LRV
AUX CB By Pass Sw -  ON
Set LCRU power -  EXT
Sig LCRU Mode -  3
Align H A
Oust TV, TCU, LCRU
Tear o f f  65% blanket,
Cover LCRU panel

Open LRV ba t t  covers,
dust batter ies i f  required

6+40 Redust. LCRU i f  required
Return t o  LM with brush & HEX

-  DAC show

--- CLEAN EMU's
Brush o f f  LMP
Stow LMP antenna

-- FAR UV CAMERA

Reset 3 t imes, cam o f f
Pull p i n  & remove cassette

— P lace  cassette i n  ETB

6+50 Place HEDC mag i n  ETB

• • • • •

Lt)

166



CREW EVA CHECKLIST

6+50
• • • ? ,

7+00

VOICE DATA

(1) CDR -  Track Light on

(1) CDR -  Transfer check:
SCB from +Z footpad
ETB.

(1) LMP -  Report hatch closed

(1) CDR Report cabin repress

(END EVA 3)
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MISSION: APOLLO 16 D A T E :  MARCH
EVA: 3

1972

1

CDR ACTIVITIES
EVA1TIME

t

QC
A
I I

rAllit
PIAloCUPt

id
P

DLMP ACTIVITIES

- -  TRACK LITE TEST 64-50 TRANSFER

••••••

Hang ETB on LEC (opt ion)
Observe & report  t rack l i g h t

Climb ladder with SCB
Pass SC8 thru  hatch
Pull up ETB
Pass E18 th ru  hatch

Drop LEC t o  surface

Close CB & pos. SU

Open CB & SW

Receive SCB & stow

Receive ETB, detach LEC hook

Pass LEC back t o  CDR

Stow ET8

Close hatch

REPRESS

INGRESS

Move thru hatch

REPRESSRE

—7+00



z•••••• •

169

3.2.4 Sampling And Related Procedures

The techniques ut i l ized in  obtaining and documenting the
lunar surface samples and i n  performing the Lunar Field
Geology and Soil Mechanics objectives are presented i n  the
following pages and are shown on a vert ical  t imeline format.
The task times indicated in  the format are approximate and
are used primarily f o r  reference.



1 1 -

MISSION:
EVA:

Remove core tube from
COR's sample bag

Assemble core tube/ext
handle -  report  number

Hold core tube upright on
surface and press i n t o
surface by hand

Drive tube i n t o  surface
(comment on d i f f i c u l t y )

Remove core from surface

Assist CDR

APOLLO 16

Get extension handle from
COR & insta l l  scoop

Proceed to  next sample

CORE TUBE SAMPLE

W I N

11.•••

OAP ACTIVITIES
[VA
TIME CDR ACTIVITIES CO

A
L.

0 Place gnomon nearby

170

Remove hammer from IMP
PLSS tool c a r r i e r

Take stereo pa i r  X-sun
2,1125017 f t

Photo tube & LRV
f8,1/250,15 f t

DATE: t w o  1972

Obtain core tube cap f ron  LMP
PISS & cap tube

Remove core tube from ext  hndl
Get core tube tool  &  seat core

follower against core

Stow core i n  co l lec t ion  bag
stow core tube too l  & hammer

Pick up gnomon5
Proceed t o  next sample

NOTE: Double core tube procedures are
simi lar t o  the above except tha t  the cap
of the lower tube must be removed t o  nate
the lower tube t o  the upper tube. T h e  caps
are replaced when the tubes are disasseTbled
and the fo l lower  on each tube i s  seated wi th
tool. T h e  double core i s  named as a u n i :
before the tubes are disassembled. A  double
core requires an add i t i  •nal t h ree  minutes.

1_



loo

L._

1.3,1P ACTIVITIES

M=P

PE,M

EVA
TIME CDR ACTIVITIES

op*

MISSION: APOLLO 16
EVA!

Describe sample

Take down-sun photo a t
f l1,1/250,11 f t

'Prepare sample bag ( i f  reqd)
& repor t  bag number

Add s o i l  t o  sample (scoop)
i f  desi red.

Seal sample bag and
place i n  c o l l e c t i o n
bag

*Take l o c a t o r  photo using LRV
in background X-sun a t
f8,1/250,15 f t

NOTE: L o c a t o r  photo may be
taken before sampling

Proceed t o  next  sample

'This l o c a t o r  photo procedure
assumes t h a t  a  pdnorarre i s
taken a t  each sampling s i t e ,
showing t h e  p o s i t i o n  o f  the
LRV.

SINGLE SAMPLE DOCUMENTATION

0 D e s c r i b e  sample & p lace
gnomon down-sun w i t h
pointer l e g  a t  sample &
co lor  cha r t  a t  4 5 '  t o  sun

171

Take s tereo p a i r  X-sun
at f 8 ,1 /250 ,7  f t

Col lect  sample

Take X-sun a f t e r  photo
f8,11250,7 f t

- D e s c r i b e  area o f  sample

Pick up gnomon

5 P r o c e e d  t o  nex t  sample

DATE: MARCH 1972



-11.11=1111V-7-

MISSION:
EVA:

APOLLO 16

LMP ACTIVITIES

Remove rake from LRV

Describe sample area

Take before photo down-sun
f11,1/250,11 f t

Get sample bag, report
number A ho ld  f o r  CDR
to f i l l

Close sample bag, seal A
stow i n  col lect ion bag

Use scoop, co l l ec t  1 Kg o f
fines (approx one sample
bag)

Take locator photo using LP'
in background X-sun f8,1/250,
15 f t

Disassemble rake/ext hndl

— Stow rake on pa l l e t

- Te t h e r  ext  lindliscoop

Proceed t o  next sample

RAKE/SOIL SAMPLE
EVA
TINIE CDR ACTIVITIES

1 Se lec t  area f o r  optimum
rock d is t r ibu t ion  & place
gnomon

-- Describe area, re la te  t o
surrounding te r ra in .

Mark o f f  area t o  be sampled

Take X-sun stereo pa i r
f8,1/250,7 f t

-- Use rake, co l l ec t  1 Kg o f
rocks 3/8"  -  1 1 /2 "  (aPProx
one sample bag)

5

10

112

Get sample bag, repor t
number A hold f o r  LIP
to f i l l

I C l o s e  sample hag, seal 8,
stow i n  col 1 ecton bar;

Take a f t e r  photo X-sun
f8,1/?50,7 f t

Complete area descr ipt ion

DATE: MARCH 1972

4 I TA 5 4•  rU l iDNOf
•  L  C
A U  DP P t



- R e t r i e v e  gnomn

f5.6,1/125,74 f t . F i l te r  R*
f5.6,1/125,74 f t , F i l t e r  C
f5.6,1/125,74 f t , F i l te r  L

MISSION: APOLLO 16
EVA: P H O T O  POLARIMETRIC SURVEY (Far & Near)

LMP ACTIVITIES

- - i n s t a l l  po lar  f i l t e r  on camera
(Verify on camera)

Assume a posi t ion X-sun from
distant feature to  be photo-
graphed (approx 1 Km away)

Reset camera 5.6,1/125,74 f t
Take 3  4-photo par t ia l  pans:

f5.6,1/125,74 f t .  F i l t e r  I *
f5.6,1/125,74 f t ,  F i l t e r  C
f5.6,1/125,74 f t ,  F i l t e r  R

Move down-sun m, 50 meters from
f i r s t  posi t ion

Take 3 4-photo par t ia l  pans:

- -  Assume posit ion 7 f t  from area

Take 3 photos each a t :
90p phase F i l t e r  L,  C, R*
110° phase F i l t e r  R, G, L *
130° phase F i l t e r  L,  C, R*

Collect minimum o f  4 rock samples
from area i n  documented sample
bags

Proceed to next sample

IEVA C D R  ACTIVITIESTIME

0 Nominal procedure -
far & near segments
can be done i n  any
order

—  Locate & describe near -
photo polar imetr ic area —
(should have a t  leas t  4
collectable rocks i n  close
proximity)

-- Place gnomon

Take before photo down-sun
f11,1/250,11 f t

10

20

)13

1 l a k e  locator  photo using LRVin background feature
X-sun 1-8,1/250,15 f t

Close bags, seal & stow i n
col lect ion bags

DATE: MARCH 1972

Get sample bags, repor t  number
•& hold f o r  CO.

L=lef t ,  C=center, R . r igh t  f o r
f i l t e r  pos i t i on  which can be
used i n  any order but must be
reported tO MCC

A
hi

m 0
P



MISSiON: APOLLO 16
EVA: S M A L L  TRENCH SAMPLE EXPLORATOR

CDR ACTIVITIESLMP ACTIVITIES

Take locator  photo using LRV
in background feature
X-sun f811/250,15 f t

Use scoop, d ig  trench 3-8 inches
deep 20'  o f f  sunline

Take a f t e r  photo down-sun T a k e  a f te r  photos, stereo
f11,1/250,11 f t  p a i r  X-sun f 8 , 1 / 2 $ 0 , 7  f t

I f  samples taken, using scoop
collect so i l  samples from
inside t rench and sur face *

EVA
TIME

0 S e l e c t  area t o  be sampled &
place gnomon

ale•M,

* I f  buried rock found i n  trench
and shadowed so i l  no t  found, con-
sider col lect ing rock & some so i l  -
into SESC

-  I f  samples t a e n ,  g e t  sample
haus, repor t  nuxber h hold
for LMP t o  f i l l

-- Close bags, seal &  stow i n
col lect ion bag

Proceed to  next sample P r o c e e d  t o  next sample

•••-•••••

= M E

174

Retrieve gnomon

DATE: MARCH 1972



MISSION:
EVA:

APOLLO 16
LUNAR PORTABLE MAGNETO1ETER(LPM)-"S1TE"

ACTIVITIES

0 • n s t o w  t r ipod ispread & place on 1 0  R e t u r n  t o  LRV (MARK 60 sec)surface
Pull p i n s .  unstow sensor and ree l  R E A D  Sw-ON--Report reading

-  D iscard  stowage bracket ry READ Sr-OFF
Unreel 5  f t  o f  cable ( R e p e a t  2  t imes)i n s t a l l  sensor on t r i p o d ,  "sun"  t o

"sun", pos i t i on  1
Sw elect  power ON

_ Walk 45 f e e t  t o 7  o f  LRV car ry ing  - -  Power Sw- OFF
sensor / t r ipod(re l ieve s t r a i n  On Cb1) R e t u r n  t o  senso r / t r i pod

_ Watch f o r  whi te  i n d i c a t o r  mark on
cable when 47 f t  extension reached P i c k  up senso r / t r i pod ,  c a r r y  backto LRV
Place t r i p o d ,  "sun"  arrow t o  sua —  stow sensor / t r i pod  i n  bag

—Al i gn  and bubble l e v e l  senso r / t r i pod  R e e l  up  cable

-  Re tu rn  t o  LRV (MARK 60 sec)

READ 544-ON—Report reading
READ Sw-OFF
(Repeat 2  t imes)

Return t o  sensor / t r i pod

EVA A C T I V I T I E STIME

-  Take  photo o f  deployed sensor / t r ipod

-  Repor t  tempi label  read ing  on e l e c t .  - -

5 .READ Sw-ON--Report reading 15READ Sw-OFF

READ 5w-071—Report reading
READ Sw-OFF
READ Sw-ON--Report reading
READ Sw-OFF
Return t o  Sensor/ t r ipod
Turn sensor t o  Pos i t i on  2  and

reclamp
Pelevel and re-align tripod

-L S t o w  ree l  i n  bag and secure
Return t o  LRV (MARK 60 sec) C A U T I O N :  ensure cab le  does r o t

foul LRV suspension o r  runn ing
g Q a r

Turn sensor t o  Pos i t i on  3  and rec lam)
Relevel and r e - a l i g n  t r i p o d

•  0 .
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MISSION:
EVA:

APOLLO 16

IMP ACTIVITIES

LUNAR PORTABLE •AGNETDMETER ( O M
EVA CDR ACTIVITIES

0 Uastow t r i p o d  w i t h  sensor
Unbag r e e l ,  p u l l  o u t  s u f f i c i e n t

--  c a b l e  t o  c l e a r  LRV
Sw power -ON
Let r e e l  a i l ,  wa lk  45 f e e t  t o

-  R  o f  LRV carrying sensor/tripod
( re l i eve  s t r a i n  on cab le )

▪ Watch f o r  wh i te  i n d i c a t o r  mark
on cab le  when 47 f t  eytension
reached

-- Place t r i p o d ,  sun arrow t o  sun
Al ign and bubble l e v e l  t r i p o d

.Return t o  LRV (MARV 60 sec)

--  Take photo o f  sensor/tripod

W E :  MARCH 1972
"TRAVERSE"

--  READ Sw-ON—Report readira;
READ Sw OFF
(Repeatc77I-ce)
Pewr Sw-OFF*

L
Roport tempilabel(last time used)

1
Return t o  senso r / t r i pod
Pick up  senso r / t r i pod ,  c a r r y  back

to LRV
5 Stow senso r / t r i pod  i n  hag

Reel u p  cable
-- *I':.- LAST TEST, DO FOLLOWINn

RZSIOAL XAGNETIV
DOCLWOVL crystalline rock.

in s i t u  (Stapdard dec.)
Place rock on LPM sensor

- Ta k e  X-SUR s te reo  o f  rock
on seT1-7,r

Return t o  LPV (KARK 61) sac)
READ Sw-1--1ir!port read ing
REAO Sw-TTF

— (Repeat T r i n e s )

---_

Bao rocks p l c e  i n  SC

. -
- S t e w  r e e l  i n  bag and secure

CAUTION-Ensure cab le  does n o t

-
foul LR1.! suspension o r  ruan ing
year

10
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3.2.5 Spec ia l  Samples

Many o f  the planned s ta t ion  stops on Apol lo 16 invo lve co l l ec t i ng
one o r  more var ie t ies  o f  special samples. T h e  k ind o f  samples
designated are based on expectancies o f  what the  crew may en-
counter a t  the various s ta t ions .  T h e  special  samples are a lso
pr ior i t ized as targets  o f  opportunity i n  case the EVA's are
changed o r  cer ta in stat ions are  bypassed. T h e  order  o f  p r i o r i t y
is fol lowed i n  t h i s  sect ion:
1) SPLIT BOULDER SAMPLE
2) GIANT IGNEOUS ROCK
3) RADIAL SAMPLING OF A FRESH CRATER
4) CHEMICALLY ULTRACLEAN SOIL SAMPLE (CSVC)
5) SOIL SURFACE MATERIALS
6) FILLET SAMPLE
7) PERMANENTLY SHADOWED SOIL
8) E-W SPLIT
This material was draf ted i n  par t  by Dr.  F r iedr ich  Harz,  o f  the
Science and Applications Directorate.

Figure 3.2.5-1 shows the  c u f f  check l is t  pages which the  crew
has avai lable during lunar  surface operations r e l a t i v e  t o  the
"Special" samples.

177



1

7 - 1
BOULDER TIPS

SPLIT BOULDER(CRYSTALLINE)
1/2 OVERTURNABLE
7' XSUN STEREO BEFORE TOUCHING
3 MORE 7 STERO's, DS & LOC SHOTS

178

SIMLVICa ' R E F  SOIL

CLOSEUP STEREO AFTER EACH CHIP
7' STEREO BEFORE, 7 '  AFTER SOILS

IF SPLIT E-4 ( O R  ADJACENT BLOCKS)
WIDTH < HT OF SPLiT(45° SHLD )
REF —  S T E R E O
x-.0--5M--4.-X X— — —71-1>i

SOIL  B E F O R E
SHADN SOIL

FELL SESC -  SW',  SAMPLE
COLLECT SCDP SVPLE UNDER SKIM

BOULDER TIPS
r)LLET SAMP:_E -  CRYSTALLINE OR

TOUGH BRECCIAr

EF 9101.1m.

0. ] -  .31.•LA

7' XSUN STEREO AFTER ELLET
7' XSUN & CLOSEUP AFTER CHIP

(STEREO)
RFF SOIL -  STND PROCEIMES

GIANT BOULDEff7777D

Ls.

Dr E
CHIP 5AWLE M U T
BEFTAE OYBIL•Ril

FLIGHT L M  STEREO
GET CHIP FROM EACH LAYER
2nd CHIP FROM BEST LAYER (OTHER

SIDE I F  CAN)
IF NO LAYERS, CHIP BOTH ENDS

Figure 3.2-1 B o u l d e r  TIPS



( I )  SPLIT BOULDER SAMPLE:

PRIME OBJECTIVE: D a t i n g  o f  spec i f i c  c ra te r ing  event

ADDITIONAL OBJECTIVES: S m a l l  sca le  lunar  surface processes o f
al l  k inds (micrometeoroids) iso tope
studies, t racks ,  noble gases, thermo-
luminescence, e t c . ) .  T h e  combination
of these studies lead t o  a b e t t e r  under-
standing o f  such surface processes as
erosion ra tes ,  gardening o f  the rego1i th ,
etc.

REQUIREMENTS:
A) Roughly  equidimensional ( 1 0  boulder,  c r y s t a l l i n e  rock

having a near ly ve r t i ca l  s p l i t  t o  no more than 5  cm apart
running roughly through i t s  center.

B) Unambiguous associat ion wi th  cater ing event.

C) One h a l f  o f  boulder has t o  be overturnable.

D) I f  no c rys ta l l i ne  boulder o f  t h a t  s ize  i s  encountered the
experiment may be performed on a very  hard.breccia.

PRIORITIES:

A) C h i p  " top"

8) C h i p  "bottom" C h i p  we - . 1 0 0  o r  o r  l a rge r

C) C h i p  "center"

D) Ch ips  "E"  o r  "W"

C) Ch ips  "S"  o r  "N"

F) s o i l  underneath

G) Reference so i l

MINIMUM RETURN:

A) C h i p  " top"

B) C h i p  "bottom"
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ii

SAMPLE

"N" chip

soil

6 chips

soil

1) I f  yes:
2) I f  yes:
3) I f  EW:

I f  US:

• " e •  •  V W . . . .  •

SPLIT BOULDER PROCEDURE

CDR

7',  XS, stereo "before"
Assessment o f  tasks:

1) C a n  boulder be turned over?
2) I s  dust  present on boulder top?1)
3) Does  boulder qua l i f y  f o r  f i l l e t  sample?
4) Does  s p l i t  s t r i k e  LW o r  NS?..))

3 addit ional 7 ' ,  XS
stereo pa i rs

Chip face t o  be
turned over
face

Turn over rock

7' ,  XS (stereopair)
"before"
71, XS, " a f t e r "

Chip i n  the  fo l lowing
order:
1) Top ch ip
2) Bottom chip
3) Center
4) "W" ch ip
5) "E"  ch ip
6) KS" ch ip

LMP

DS, loca to r
See notes
1 h 2

Same -fr. Close up,
stereo

Same

Collect s o i l  f rom
underneath

note 3

Same + docu-
ment each ch ip
with c lose up
(stereopair)

Reference s o i l ,  standard procedure
Collection o f  other r o c s  i s  encouragen

brush dust  o f f  boulder top  (no special  photography)
co l lect  f i l l e t  s o i l  ( 7 '  s te reo  " a f t e r " ) .
col lect  E-W s p l i t  sample; s o i l  f rom "underneath" i s
s t i l l  t o  be col lected i n  addi t ion ( 7 ' ,  " a f t e r " ) .
col lect  permanent shadow sample; s o i l  f r om  "underneath"
Is t o  be col lected i n  addi t ion ( 7 ' ,  " a f t e r " ) .

1B0

2)

PHOTOS

2

8

3

5



(2) GIANT BOULDER SAMPLE:

OBJECTIVE: 1 )  Va r i a t i o n  o f  igneous un i t s

2) E r o s i o n  r a t e ,  exposure h i s t o r y,  e t c .

REQUIREMENTS: Crys ta l l i ne  Rock, l a r g e r  than 5mAno breccias)

PROCEDURE: 1 )  I f  heterogeneities are recognizable w i th  the
naked eye, sample and document representative
materials.

2) E a c h  ch ip  should be documented w i th  a c lose
up stereopair.

3) I f  no heLerogoneities can be detected, sample
2 chips f rom opposite boulder ends.

4) P h o t o  documentation:
a) E n t i r e  boulder: 1  f l i g h t l i n e  pan (3-5 frames)

or other  best  possible way
b) Chipped areas: c l o s e  up,  s tereopai r

MINIMUM RETURN: A t  l e a s t  2 chips

1) A  more detai led procedure cannot be establ ished, because i t  i s
up t o  the crew's evaluat ion how t o  best sample these mater ia ls.
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ADIAL SAMPLING OF FRESH 20-50m SIZE CRATER:

OBJECTIVES: 1 )  To reconstruct three dimensional target  stratigraphy.

2) To possib ly  date cra ter ing  event.

3) To  reveal dynamics o f  small sca le  surface processes
l ike  hor izonta l  t ranspor t  o f  rego l i t h  and erosion o f
small c ra te r s .

REQUIREMENTS:
1) Fresh c ra te r  (20-50m diameter)

2) Cra ter  should barely penetrate bedrock, i . e .  have
blocky r im

3) Best  s t a t i s t i c a l  sample r e f l e c t i n g  changes i n  e jecta
l i tho log ies .

PROCEDURE A (IDEAL CASE): Changes i n  l i t ho log ies  i n  e jecta b lanket
are obvious t o  the naked eye.

1) Col lected rock specimens representat ive o f  various
l i tho log ies .

2) Co l lec t  s o i l s  together wi th  rocks.

3) Assess the  o r ig ina l  t a r g e t  pos i t ion  o f  the samples
collected and/or document pos i t ion  o f  samples w i th
respect t o  overa l l  c r a t e r  by tak ing Par t .  Pan. " a f t e r "
radial sampling.

4) I f  t ime permits and operational f e a s i b l e ,  c o l l e c t
specimens f rom c ra te r  center.

PROCEDURE B: Changes i n  l i t ho l oq ies  o f  e jecta b lanket  cannot be
recognized.

1) P lan a t  l eas t  3  sampling locat ions:
a) on c r a t e r  r im
b) 1 /2  c ra te r  diameter
c) 1 c r a t e r  diameter

2) Take rake /so i l  sample a t  a l l  3  locat ions and rock
grab samples.
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3) Take Part.  Pan. a f t e r  radial sampling.

4) Collect specimen (grab sample/soil sample from
center o f  c ra ter )  i f  feas ib le .

STATION PRIORITIES:

1) r im

2) 1 radius

3) 1 /2  radius

4) i ns ide  c ra te r

SHORT CUT PROCEDURE:

I f  not  s u f f i c i e n t  t ime ,  t he  rake/so i l  samples may be replaced
by la rge s o i l  samples (1000 gram).
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(4) CHEMICALLY ULTRACLEAN SOIL SAMPLE (CSVC):

OBJECTIVE: Sample devoid of  potential sources o f  contamination.

REQUIREMENTS:

PROCEDURE:

1) Single drive tube on "typical" Caley

2) CSVC container

3) Distance to  LM: a t  least 1 km

1) Standard single drive tube and standard photo
documentation

2) Store in  CSVC

184



SOIL SURFACE MATERIALS J"SURFACE SAKPLER"):

OBJECTIVE: I n t e r a c t i o n  o f  solar wind and cosmic radiation with
lunar surface yielding a better  understanding of :

A) Solar and galactic radiation

13) Small scale lunar surface processes

C) Implications f o r  remote sensing

REQUIREMENTS:

A) F l a t ,  "typical" soi l  surface

B) Approach area with utmost caution to  keep soi l
contamination a t  a minimum or collect "behind"
a boulder

C) Distance to  LM: l a r g e r  than 1 km

PRIORITIES:

A) Velvet  cloth sampler

B) Beta cloth sampler

C) Skim sample

D) Scoop sample

MINIMUM nTURN:

A) Ve l v e t  c l o t h  sampler

B) B e t a  c l o t h  sampler
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SURFACE SAMPLER PROCEDURE

SAMPLE

CDR I '

LMP PHOTOS

4
Assessment o f  Tasks
Prepare Surface Sampler
Approach area with utmost caution o r

select su i tab le  boulder f o r  shie ld ing

surface
sampler 1

Put "beta c loth" sampler down,
push,
Retrieve beta c lo th  sampler

don't

surface
sampler 2

Push " v e l v e t "  sampler down
Retrieve " ve l ve t "  sampler

Put gnomon over
sampling area

XS, s tereo-
pai r  " a f t e r "

OS, locator 4

skim
sample

Take skim sample
7 ' ,  XS s te reopa i r,
"a f te r "

Widen skimmed
area

2

scoop
sample

Take scoop sample underneath
area
7 ' ,  XS) " a f t e r "

skimmed

1

1

186



••••-••••ta ••••41111

6) FILLET-SAMPLE:

OBJECTIVE: A )  Erosion mechanism and ra te

B) Regol i th t ranspor t  mechanism

C) Surface h i s to ry  o f  rock

REQUIREMENTS:

PRIORITIES:

A) Boulder la rger  than 30 cm.

B) Crys ta l l i ne  rock o r  very tough breccia

C) Must have f i l l e t  which i s  equal ly  developed
around en t i re  rock;  markedly assymetric f i l l e t s
are undesirable. B e s t  opportuni ty:  o n  f l a t
ter ra in .

D) Distance t o  LM: l a r g e r  than 1 km

A) F i l l e t - s o i l

B) Rock-chip

C) Dust from top o f  boulder

D) Reference s o i l

MINIMUM RETURN:

Samples: A )  F i l l e t - s o i l

B) Rock-chip

C) Reference s o i l

POSSIBLE COMBINATION: " S p l i t  Boulder" Sample

This combination i s  ac tua l l y  h igh ly  desi rable,  because boulder dust
and " f i l l e t - s o i l "  o n l y  has t o  be added t o  the  s p l i t  boulder pro-
cedure.
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FILLET-SAMPLE
PROTOCOL AND TIMELINE

SAMPLE CDR LMP PHOTOS
..

Assessment of  Tasks
Approach Area with Caution US, loc .

i
6

I 7 ' , XS-stereo, "before",
of f i l l e t  t o  be collected;
2 other 7 '  shots, i l lustrat ing
extent o f  f i l l e t  around rock

soil Collect dust on boulder surface
by brushing

( i f  present)

soil Collect f i l l e t  s o i l
7 ' ,  XS, stereo "after" Close up, 2

chip Chip surface o f  boulder
7' ,  XS, "after" Close up,

stereo "after"

soil Collect Reference Soi l ,  5-10 f t .  away

Standard Procedure
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) PERMANENTLY SHADOWED SOIL:

OBJECTIVE: T o  invest igate  the  migration and red i s t r i bu t i on  o f
vo la t i les  and semi-vo lat i les  i n  permanently shadowed
areas which a c t  as "coo l - t raps" .

REQUIREMENTS:

PROCEDURE:

PRIORITIES:

1) Overhang on boulder o r  p i l e  o f  boulders which
generate permanently shielded cav i t y  p a r t l y
f i l l e d  w i t h  r e g o l i t h .  T h i s  impl ies  t h a t  the
overhang, e t c . ,  should be fac ing roughly S
for  the Descartes landing s i t e .

2) Distance t o  LM: l a r g e r  than 1 km

1) I f  "permanently shadowed" area has been i d e n t i -
f ied ,  photodocument sampling area and procedure
by standard photo documentation as best  as possib le.

2) Take skim sample o f  s o i l  sur face and place sample
in normal SESC container  ( 7 '  " a f t e r " )

3) Co l l ec t  reference s o i l  underneath skimmed area
(7' " a f t e r " )

1) Permanently shadowed s o i l

2) Reference s o i l

MINIMUYI RETURN:

I) Permanently shadowed s o i l

2) Reference s o i l

POSSIBLE COMBINATION:

Sp l i t  boulder protocol i f  " s p l i t "  s t r i kes  MS.
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) E - W  SPLIT:

OBJECTIVE: T o  invest igate  the implantat ion o f  rare gases t h a t
are accelerated and red is t r ibu ted  by the so la r  wind
e lec t r i c  f i e l d .

REQUIREMENTS:
A block o f  any l i t ho logy  which i s  broken i n  h a l f
or 2 adjacent blocks which s a t i s f y  the fo l low ing
geometrical s i t u a t i o n .

PROCEDURE

1) T h e  " s p l i t "  t rends LW

2) T h e  width o f  the s p l i t  i s  no more than the  he ight
of the ' w a l l s "  i . e .  a  "sh ie ld ing  angle" o f  45 '
is required.

3) S o i l  contamination should be kept  a t  a minimum.

4) D i s t ance  t o  LM: M o r e  than l ' k m

I) Approach area w i th  caut ion.

2) 7 1 ,  stereopairs "be fore" ,  along EW s p l i t .

3) s k i m  sample i n  LW s p l i t  (N150 g r )

4) 7 ' ,  " a f t e r "

5) Reference s o i l ,  standard procedure. However
taken along E-W l i n e ;  about 10-20' away from
s p l i t  boulder on l e v e l ,  i . e . ,  "unshielded" ground.

PRIORITIES: 1 )  S o i l  i n  E-W s p l i t .

2) Reference s o i l .

MINIMUM RETURN:
1) S o i l  i n  E-W

2) Reference s o i l .
POSSIBLE CONTAMINATION:

This sample may be combined w i th  t h e  " s p l i t  boulder"
procedure, i f  " s p l i t "  s t r i kes  EW.
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3.3 PHOTOGRAPHY DATA

Figure 3.3-1 summarizes the  various kinds o f  photographic
routines the crew goes through i n  the course o f  t h e i r  lunar
surface operations.

The photographic techniques u t i l i z e d  f o r  documented samples
and f o r  documenting core tube samples i s  very s i m i l a r  t o
those used i n  Apol lo  15. T h a t  i s ,  f o r  a documented sample,
the CDR takes a cross-sun stereo p a i r  from 7 f e e t  before
sampling whi le  the LMP takes a  down-sun photo from 11 f e e t .
The CDR then takes an a f t e r  photo cross-sun from 7 f e e t  and
the 1.MP takes a  cross-sun locat ion  photo from 15 f e e t  wi th
the LRV i n  the background. T h i s  procedure assumes t h a t  a
photo panorama i s  taken a t  each science s i t e ,  showing the
posit ion o f  the LRV. T o  document a core tube sample, a
cross-sun stereo p a i r  from 7 f e e t  and a  loca t ion  photograph
from 15 f e e t  w i l l  be  taken a f t e r  the core tube i s  embedded
in the surface.
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LMP:
DAC - Mag -  241ps -  1 : 8  -  1 /250
Mark DAC on & o f f  -  F ron t  bu t ton
Dust -  Mot ion -  Comments , , - -
4 Min -  Use a l l  f i l m
Pan Dac

1_,

20'100/9
) - ,

1 - -
, -  A

50 ' \CDR:
A -  Standing s t a r t  N

- Max v e l o c i t y  read o u t  \ a _ p
c -  d u s t ,  s t e e r i n g

& cont ro l  -  Comments
0 -  Braking Comments

C D / 1  1
130"

110' 9 0 '

3 Photos a t  each s i t e
(2, 3  & 4 )

1 For each f i l t e r  s e t t i n g
( f5 ,6 ,  1 /125 ,  7 f t )

NEAR POLAR1METRIC PHOTOS

•CHANGES lh  DIRECTION t 4 5 • • P I S  OF INTEREST
•RIMS OF LARGE CRATERS

(Di

PASOR AMA S
170 MIA C A M E M

NORTH RAY CRATER

3 Pa r t i a l  pans a t
s i tes 1 6  2

1 F i l t e r  s e t t i n g
for  each pan

(15.6, 1 /125,  7 4 f t )

50 METERS - - - - - - - ,

EAR POLARINETRIC PHOTOS

n 1 i . n a ,  c , I r F a r e  P h o t o  D a t a

ALSEP PHOTOS
(1:11, 1 / 2 5 0 ) 0 ‘

RIG

3'

(ERECT SUNSHIELD)

STEREO

/

f8,7 ' f8,7 '
1 Photo a f t e r

& S t e r e o )pair  before

(cA
PAN

STANDARD SAMPLING PHOTOS

STEREO

1

f11,11'
1 Photo before

f8,15'
Locator

( a l l  pho tos )1/250



3.4 LUNAR SURFACE EXPERIMENTS -  DEPLOYMENT & EQUIPMENT DATA

Figure 3.4-1 i l l u s t r a t e s  the  LM Descent Stage stowage loca-
tions f o r  the lunar  surface s c i e n t i f i c  equipment. D e t a i l e d
data on ALSEP experiments i s  contained i n  Section 3 .4 .1 .
The astrophysical experiments (UV Camera, Cosmic Ray and
Solar Wind) and the geophysical experiments
(Portable Magnetometer and Soi l  Mechanics) a re  contained
in sect ion 3 .4 .2 .
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QUAD Iv
,LikESA

,

ASCE11 StACE
FORwARto HATCH
LOCATION

F O 3 W A R D

b

QUAD I
•  LuNAR ROVING VEHICLE

11
QUADI

1 i t
CC1.1.trAP.ri.P.,•, • —I

QUAD Ikr MESA PALLET
• LUNAR SURFACE DRILL ASSEMBLY
•  16-Mp. DATA ACODISITION CAMI:RA AND STAFF
•  LuNAR SURFACE ELECTRIC HASSELEILAD CAmERA
•  cAmIRA ACCESSORIES
▪  N O W : I - C O M M A N D E D  T V  C A m E R A .  c o s t R o L

• u N i T,  AND ACCESSORIES
O SAMPLE RETuRN CO11AINERS 12)
•  SAMPLE RE1URN 8A6
•  LUNAR SURFACE RAKE
•  P.ETURN BAG FOR COH1C RAN DETECTOR
O SOLAR wINO COMPOSITION
o SAMpLE CONTAINKNT HAGS ( 6 )
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,Lm DESCENT STAGE

34311AD III PAYLOAD PALLET
N J '

%
N o ar a UM) II I LW AFI PALLET,  s ,

QUAD

QuAD II

-2.

1•: G FUELCASii:

CGWIC RAY IIEtCfQM

QUAD II SEQ BAG Q U A D  I I I  PAYLOAD PALLET
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3.4.1 A L S E P  Deployment And Equipment Data

The ALSEP deployment s i t e  i s  selected i n  a locat ion  no t  less
than 100 meters due West o f  the LM such t h a t  the  UM ascent
engine b l a s t  w i l l  n o t  create a dust  cloud o r  otherwise d i s -
turb the  deployed experiments. T h e  ALSEP s i t e  should be
f a i r l y  leve l  and r e l a t i v e l y  f r e e  o f  boulders and craters
which may in ter face  w i th  nominal deployment procedures o r
thermal cha rac te r i s t i cs .  T h e  experiments and centra l  s t a t i o n
should no t  be deployed i n  a shadow, near a large boulder nor
in a c r a t e r.  P e r t i n e n t  ALSEP experiment deployment data i s
summarized i n  Figure 3.4-2%;
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3.4.2 A s t r o p h y s i c a l  and Geophysical Equipment Data

Figure 3.4-4 depicts the  experiments i n  t h i s  category and
includes a b r i e f  descr ipt ion o f  the experiment, as we l l  as
general cons t ra in ts .
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3.5 G E O L O G Y EQUIPMENT AND DATA

The i l l u s t r a t i o n  i n  Figure 3.5-1 summarizes the  lunar  surface
geology equipment and traverse support equipment as stowed on
the LRV and PLSS t o o l  c a r r i e r  i n  support o f  the astronauts
f i e l d  geology a c t i v i t i e s .  Those  items [Parked ( * )  a re  normally
stowed on the  LMP's PLSS too l  harness although they can a lso
be stowed i n  the  areas ind icated.

Figures 3 .5 -7 ,  3 . 5 -  8 ,  and 3 . 5 - 9  prov ide a p i c t o r i a l  sequence
for  Lunar Surface Geology Equipment and Sample Management f o r
EVA's 1 ,  2  & 3 .  These  diagrams provide a means f o r  t rack ing
the movement o f  the various i tems o f  equipment u t i l i z e d  on the
lunar surface,  inc lud ing  equipment t ransfers  from and t o  the
Ascent Stage.
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Table 3.5-1 LEGEND FOR LUNAR FIELD GEOLOGY EOU I PMENT & SAMPLE MANAGEMENT
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FIGURE 3•5-9a : EVA-3 PRE-GEOLOGY TRAVERSE
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3.6 EVA TRAVERSES

Section 3.6 was prepared with the cooperation o f  the Lunar Surface
Procedures Section, Crew Procedures Division by the Operations
Analysis Branch o f  Systems Engineering Division, Apollo Spacecraft
Program Office, f o r  inclusion in  this document.



6 L U N A R  SURFACE TRAVERSES

Descartes Landing _Site 1 1

The regional se t t i ng  o f  the Descartes landing s i t e  i s  shown i n
Figure 3.6-1.  T h e  arrow points t o  the landing area, the  coordinates
of which are 9000101115 and 15°30'59"E. T h e  names o f  major craters
are indicated on the f igure  f o r  purposes o f  or ientat ion.

Figure 3.6-2 i s  a  detai led view o f  tha t  port ion o f  the Descartes
area which w i l l  be under invest igat ion during the Apollo 16 LRV
traverses. T h e  photo covers about 13 kilometers north t o  south and
15 kilometers east t o  west. T h e  landing po in t  i s  marked by an X
and the bright-rayed crater  i n  the center o f  the southern margin i s
South Ray. O n  the previous f i gu re  (3 .6 -1 ) ,  South Ray i s  the b r igh tdot j u s t  under the arrow.

Crater names and names o f  other topographic features i n  the area o f
interest t o  the traverses are shown i n  Figure 3.6-3 superimposed on
the photograph o f  the landing area.

EMU Consumables Data f o r  Traverse Planning

The i n i t i a l  quant i t ies o f  PLSS consumables (water,  oxygen, and
electr ica l  power) and the ra te  a t  which they are depleted (metabolic
rate, heat leak,  s u i t  leak,  e t c . )  have a d i rec t  influence on the
nominal t raverse design. I n  addit ion, the  traverse must always
accommodate two contingencies: walkback from any point  i n  the t r a -
verse a f t e r  an LRV fa i l u re  and driveback from any point  i n  the t r a -
verse a f t e r  one crewman's PLSS fa i l u re  (using the Buddy-SLSS mode).
Tables 3.6-1 through 3.6-4 present the basic EMU data used i n
Apollo 16 traverse planning. D e t a i l s  o f  the par t icu lar  traverse
evaluation re la t i ve  t o  the consumables margin f o r  the nominal and
contingency cases are shown i n  a l a t e r  section.
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Primary Oxygen

Total usable: EVA I  1 . 4 0 3  l b

EVA I I  & I I I  1 . 3 5 3  l b

02 usage ra te  (1b/hr )  =  1.627 x  10-4 x  metabolic ra te  (BTU/hr)

Feedwater

Total usable: EVA I  1 1 . 2 1  l b

EVA I I  & I I I  11,64 l b
1.26

Feedwater usage ra te  (1b/hr)  -  1038 x  metabolic ra te  (BTU/hr)

Electr ical Fu•:er

Total usable: 2 1 . 3 7  amp/hr

Usage ra te :  2 . 6  amp

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5 1 . 1 1 1 1 : •  - • •

TABLE 3.6-1 PLSS CONSUMABLES

+ EMU leak ra te  (1b/hr)

EMU heat leak (BTU/hr)  1 5 3
1033 1 0 3 8
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Usable: H i g h  f low purge

Low f low purge

Make-up mode

TABLE 3.6-2 OXYGEN PURGE SYSTEM CAPABILITY

5.07 l b

5.37 l b

5.67 l b

L:letime: N i g h  f l ow purge 3 9  min

Low f low purge B 0 . 5  min

Operational Allowances:

Buddy-SLSS hook-up time 5  min

LM ingress t ime 1 3  min

Time l i m i t  f o r  waUback 1 0  min
to LRV (UPS low purge)
for B-SLSS hook-up
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EMU 02 Leak
EVA I

EVA I I

EVA I I I

V l e i r • k r • • •

TABLE 3.6-3 CONSUMABLES LEAK RATES

0.020 l b / h r

0.028 l b / h r

0.035 l b / h r

[MU Heat Leak

EVA I  - 7 5  BTU/hr

EVA I I  + 1 2 5  BTU/hr

EVA I I I  + 1 8 0  BTU/hr
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TABLE 3.6-4 METABOLIC RATES

Act iv i t y

LRV r id ing:  5 5 0  BTU/hr

LM overhead and ALSEP a c t i v i t y :  1 0 5 0  BTU/hr

Traverse s ta t ion a c t i v i t y :  9 5 0  BTUthr

Contingency walkback:

(a) U p  t o  1 h r  return t ime: 1 5 6 0 *  RTU/hr

(3.6 km/hr walking ra te)

(b) O v e r  1 h r  return t ime: 1290  BTU/hr

(2.7 km/hr walking ra te)

Includes 20 percent uncertainty over estimated metabolic rate.
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3.6.1 L R V  Traverses

239

I

The LRV traverses are designed t o  concentrate on two major geologic
objectives: t h e  Cayley formation t yp i f i ed  by  the landing area
i t s e l f  and the Descartes Mountains t yp i f i ed  by  Stone Mountain t o
the south o f  the landing area and Smoky Mountain t o  the north.
Figure 3.6.1-1 shows the planned LRV traverses superimposed on a
photograph o f  the Descartes s i t e .  A  topographic map o f  the area
is shown i n  Figure 3.6.1-2.  T h e  EVA I  traverse i s  r e l a t i ve l y  short
since a s ign i f i can t  por t ion  o f  the EVA i s  spent i n  performing tasks
in the LM v i c i n i t y  including ALSEP deployment. I t  i s  devoted
ent i re ly  t o  sampling the Cayley Formation. T h e  traverses on EVA I I
and I I I  d iv ide  the time between the Cayley Formation and the
Descartes Mountains.

Details o f  the s ta t ion  time allotments, t he  stat ion ac t i v i t i es ,
PLSS consumables margins ( f o r  both the nominal and contingency walk-
back cases) appear i n  the fol lowing sections. I t  should be under-
stood t ha t  the s ta t ion times avai lable and the l i s t  o f  ac t i v i t i es
at each s ta t ion represent a h ighly success-oriented 'estimate o f
achievement. T h i s  approach i s  taken consciously i n  order tha t
training o f  the crew and ground support: elements w i l l  encompass the
most opt imis t ic  estimate o f  accomplishment. Ach iev ing the pre-
planned EVA durations w i l l  depend t o  a  large extent on accurately
estimating PLSS consumables usage rates;  achieving the preplanned
times f o r  the traverse w i l l  depend upon the other EVA ac t i v i t i es
such as LRV deployment and ALSEP deployment going precisely as
planned; achieving the preplanned s tat ion times w i l l  depend d i rec t l y
on making good the premission estimates o f  LRV speed; and f i n a l l y,
achieving the many preplanned stat ion tasks w i l l  depend on a rather
complex set  o f  in terre lated ac t i v i t i es  meshing exactly as planned;
moreover, on-the-scene observations by the crew ( i n  consultation
with the science support team on the ground) w i l l  probably resu l t
in reordering o f  s c i en t i f i c  tasks and reapportionment o f  times. I n
order t o  be able t o  respond t o  the various non-nominal s i tuat ions,
p r io r i t i es  o f  traverse stat ions and p r i o r i t i e s  o f  stat ion tasks are
established beforehand t o  serve as guidelines when the situations
occur during the mission. These guidelines appear i n  Section 4.0

Details o f  the three LRV traverses appear i n  Sections 3.6.1.1,
3.6.1.2, and 3.6.1.3.  F o r  each EVA, a narrat ive description i s
presented followed by a s tat ion t imel ine i n  which the individual
ac t iv i t ies  o f  the two crewmen are presented i n  a s impl i f ied bar
chart form. T h e  actual d i v i s ion  and interrelat ionship o f  the crew's
ac t iv i t ies  w i l l  be more complex than i t  i s  pract ical  t o  show in  t h i s
type format. F i n a l l y ,  deta i ls  re la t i ve  t o  EMU consumables are pre-
sented f o r  both the nominal case and f o r  the traverse contingency.
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cases (walkback from fai led IRV and driveback using Buddy-SISS).
The calculated data fo r  each traverse are presented and are fo l -
lowed by the input data on which the calculations were based. T h e
figure a t  the end o f  each section shows graphically the walkback
distance as a function of  EVA t ine relative to the PLSS consunable
margins.
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FIG. 3.6.1-2.  -  TOPOGRAPHIC MAP
OF THE DESCARTES AREA WITH LRV TRAVERSES SUPERIMPOSED.

CONTOUR INTERVAL IS 10 METERS
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.1.1 EVA I

Traverse Description

On EVA I ,  the in i t i a l  period of  activity in  the LM vicinity occupies
about 1-1/2 hours, during which time the LRV is  deployed and equip-
ment i s  loaded on the LRV in  preparation for the traverse. I n  addi-
tion, the f a r  UV camera i s  set up near the LM and the f i r s t  o f
several exposures o f  var ious astronomical t a r g e t s  i s  accomplished.
Near t h e  end o f  t h i s  pe r i od ,  t h e  ALSEP i s  o f f - loaded  and t ransported
to i t s  deployment s i t e  about 100 meters west o f  the  LM. F o r
approximately the next 2-1/2 hours, the crewmen are occupied a t  the
ALSEP s i t e  s e t t i n g  up and a c t i v a t i n g  the  var ious •LSEP experiments.
Activity a t  the ALSEP s i te  is  concluded with the dri l l ing of the
2.6-meter core and i t s  recovery.  T h e  d r i l l  stems f rom the  core a re
separated i n t o  t h e i r  two sect ions and are  l e f t  a t  t he  s i t e  f o r
retrieval l a t e r  in  the [VA. T h e  LRV navigation system is  in i t i a -
l i zed ,  and t h e  geology t raverse  begins a t  4 hours 02 minutes i n t o
the EVA.

Approximately 2-1/2 hours i s  available on EVA I  for  the geology
t raverse. T h i s  t ime  i s  spent  i n  i nves t i ga t i ng  and sampling t he
Cayley P la ins  i n  t he  area west o f  t he  landing s i t e .  T h r e e  s ta t i ons
are planned: t h e  f i r s t  a t  Flag c r a t e r  about 1 .6  k i lometers west o f
the landing s i t e  t h e  second near  Spook c r a t e r  about 0 .9  k i lometer
west o f  t he  land ing  s i t e ;  and t h e  t h i r d  back i n  the  LM/ALSEP area.
Detai ls  o f  t h e  s t a t i o n  a c t i v i t i e s  appear i n  the  fo l l ow ing  sec t ion .
A c t i v i t i e s  a t  and i n  t he  v i c i n i t y  o f  Spook and Flag c ra te rs  a r e
designed t o  ga in  a  b e t t e r  understanding o f  the Cayley a r e a l l y,  as
well a s  w i t h  depth.  M a t e r i a l  e jec ted  f rom these c ra te rs  may have
been der ived f rom depths as g rea t  as 60 meters, Observat ions  o f
any s t r a t i g raphy  i n  t he  c r a t e r  wa l l s  coupled w i t h  samples from the
excavated mater ia ls  w i l l  a l s o  be important  i n  t he  i n t e r p r e t a t i o n  o f
the Ac t i ve  Seismic,  Magnetometer, and Heat Flow Experiment data.

At t he  complet ion o f  S ta t i on  2 a c t i v i t i e s ,  t h e  crewmen re tu rn  t o
the vicinity of the LM, 6  hours into the EVA. Ac t iv i t i es  at
Stat ion 3 ,  l oca ted  i n  t h e  LM/ALSEP v i c i n i t y ,  i nc lude  tak ing motion
pictures o f  t he  LRV d r i v i n g  operat ions (Grand P r i x ) ,  arming the
previously deployed mortar  package, and r e t r i e v a l  o f  t he  2.6-meter
core.

The EVA 1 c loseout  begins a t  6  hours 20 minutes, and cabin repres-
sur iza t ion  occurs 40 minutes l a t e r ,  ending t h e  7-hour EVA.
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CALCULATED DATA

TOTAL A P P I V E
PIPE  T P A v E L  : T A T I O N  : T O P
TIME D I S TA M C E  E VA T I M E  T I M E

MAR 7  1 9 7 2

DEPART
-,TATION
EVA T I M E

:.TATION (KM> (KM/HP) ,KM> 0-1R+MIM) tHP+m1m. (HP+MIN)

LM 0 . 0 0 0+ 0 1+37 1+37
RIDE 0.10 7 . 3 0 1
ALSEP 0 . 1 0 1+38 2+24 4+ 2
RIDE 1.50 7 . 3 0
1 1 . 6 0 4+14 0+43 4+5?
PIPE 0.65 7 . 3 0  5

2 .25 5+ 2 0+56 5+58
RIDE 0.85 7 . 3 0 7

3 .10 5 0+14 6+19
FIDE 0 .05 7 . 3 0
LM 3.15 0+40 7+ 0

TOTAL: E5 6+34 ?+

LM 0 . 0 0
ALZEP 0 . 1 0
1 1 . 6 0

0.90
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AL :EP RIDING :.TATION LM 0 / H RATE 0 2 °TART SIART

( LT U / H P ) ( T U / H R ) (ETU/HP) 1:1-1.J/HR) ( L E r H F. ( F / W- L F <02-LE

0 , 5 0 . 0 0 5 5 0 . 0 0 '7450.0u 1 0 5 0 . 0 0 0.oa0 t t . 2 1

APOLLO 1P; D E S C A R T E S  TRAVERSE:

INPUT D ATA r 1 H -  7  1 9 7 a '

3TOP = E G m E H T  P E T U P M  H E A T  - M C B I L I T Y  PAT E S -  M E T  PAT E
: J AT I O N  T I M E  D I ' . = TA N C E  D ISTANCE L E A K  M A L L  P I D E  m A L L

HO ( H R + M I N )  ( K M >  , : v m )  ( B T U / H R )  < K M ' H P )  ( K M / H R )  ( B T U / H R )
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i.1.2 EVA I I

Traverse Description 1 1

On EVA I I ,  approximately the i n i t i a l  50-minute period involves
egress and preparation f o r  the traverse ac t i v i t i es .  I nves t i ga t i on
of three areas occupies the 5-1/2 hours o f  traverse time. T h i s
time i s  spent i n  investigating the Descartes Formation ( the Stone
Mountain region),  doing addit ional sampling o f  the Cayley Formation,
and sampling blocks and blocky rays or ig inat ing from South Ray
Crater. D e t a i l s  o f  the s ta t ion ac t i v i t i es  f o r  EVA I I  appear i n  the
following section.

At Stations 4 ,  5 ,  6 ,  and 7 ,  the crew w i l l  invest igate the Descartes
Formation (Stone Mountain) and i t s  re la t ion  t o  the Cayley. A b o u t
1-3/4 hours are spent a t  Stations 4 and 5  which w i l l  be located on
the slopes o f  Stone Mountain depending on the crew's analysis o f
the local  geology and t r a f f i c a b i l i t y.  A c t i v i t i e s  there are designed
to co l l ec t  a wide var ie ty  o f  sample data using various col lect ing
techniques. A  to ta l  o f  35 minutes w i l l  be spent near the base o f
the Descartes Formation (Stone Mountain) and i n  addit ion t o  sampl-
ing, observat ions w i l l  be  made on t he  re la t ionsh ips  between the
Cdyley and Descartes fo rna t i ons .

One hour w i l l  b e  spent a t  S ta t ion  8  i nves t i ga t i ng  boulders and r a y
material f r o m  South Ray Cra te r.  A  l a rge  houlder w i l l  be  selected
fo r  de ta i l ed  sapipling according t o  procedures ou t l i ned  i n  t he  F i e l d
Geology Experiment. Samp l i ng  o f  t h i s  reg ion w i l l  n o t  on ly  provide
material de r i ved  f rom below the  surface several k i lometers  away bu t
study o f  t h e  leng th  o f  exposure og these mater ia ls  and mater ia ls
from North Ray Crater  w i l l  h e l p  t o  es tab l i sh  the  r a t e  o f  r ay
disappearance.

Two spec ia l  sacql l ing techniques (and t o o l s )  a re  employed a t
Stat ion 9 :  o n e  designed t o  ob ta in  s o i l  samples f rom the sur face
and near  subsurface, and the  o ther  t o  ob ta in  a s i ng l e  core sample
which w i l l  be  placed i n  a  spec ia l  VACUUM conta iner  (CSVC) t o  insure
re ta in ing  a  chemical ly  u l t r a - c l ean  s ta te .

Stat ion 10 i s  loca ted  back a t  the LM/ALSEP area where the major
portion o f  the Soil  Mechanics Experiment i s  performed along with
some add i t i ona l  sampl ing.

The remaining 40  minutes o f  t he  EVA i s  spent a t  t he  LM stowing
samples and equipment and ingressing.
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0 . 3 0
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3 . 0 6
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2 . 6 0 0+4S 1+33 0+46 14-41 2 . 5 0 2 . 9 7 * 9 5 . 9 7

:9 0.0.5 0+ 1 1+51 1+ 5 1+29 0 . 0 5 0 . 0 6 - ; *1 .16
1-11 0 . 0 0 0+ 0 1+31 0+46 1+13 0 . 0 0 0 . 0 0 8 9 6 . 9 5

7ATIO:LI

3E6MENT
DISTANCE

LPV
MOBILITY

PATE
4:M.HR)

RIDE
TIME
LNIM)

TOTAL
TRAVEL

D I TA N C E
<KM>

0 . 0 0

ARRIVE
STATION
EVA T I M E
(HR+MIN).

0+ 0

STOP
TIME

ICHR+MIN-,

0+50

DEPART
STATION
EVA T I M E
cl4R+NII0

0050
r;IDE 4 . 2 0 7 . 3 0
4 4 . 2 0 1+25 0+53 24-23
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5 . 0 0 2+29 0+41) 34- 9
I  DE 0.44) 7 . 3 6
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APOLLO I I ;  D E S C A R T E S  TRAVERSES

CALCULATED DATA M A P  7  1 9 7 2
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EVA I I

LM 0+50 0.00 0.00 125.00 3 .60 7 .30 1560.0
4 0+5S 4 . 0 4 . 2 0 125.00 2 .70 7 .30 1290.0
5 0+40 0.:50 3 .40 125.00 7 .20 1560.0
6 0+20 0.40 3 . 0 0 1 2 . 0 0 3 .60 7 .30 1560.0
7 0+15 0.40 3 . 4 0 125.00 3 .60 7 .30 156.0.0

0.60 3.05 125.1J0 3 .60 7 .30 1560.0
.z, 04-25 0.45 ,:.:.1-3 15.00 ?..60 1 % 0 . 0
10 0437:: 2 . 6 0 0 . 0 5 1 2 5 . 0 n 7 .30 15-S0.0
LM 0 4 . 4 i ) 0.05 0.00 125.1.01 3 .60 7 .30 1560.0

APOLLO 1 6  D E S C A R T E S  TRAVERSES

IMPUT DATA M A R  7  1 9 7 2

:TOP S E G M E N T  R E T U P N  H E A T  - M O B I L I T Y  PATES-  N E T  RATE
:T-ITION T I M E  D I S T A N C E  DISTANCE L E A K  m A L V  R I D E  H A L !

NO (1 -1P-1 -mIN)  < K m - 1  < K M )  I 3 T U / H R )  ( K M / H R >  ( K M / H P )  ( E T W H P.

ma'T PATE N5T P1,7!-TE MET PATE MET RATE L E A F  E v A
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3.6.1.3 EVA I I I

Traverse Description

254

Egress and preparation f o r  the traverse w i l l  consume the f i r s t
3/4 hour o f  EVA I I I .  T h e  5-1/4 hour traverse time w i l l  be used t o
investigate three broad points o f  in teres t :  Smoky Mountain
(Descartes Formation), and North Ray Crater,  and other areas i n  the
Cayley Plains (Cayley Formation). Approximately 2 hours are spent
in the v i c i n i t y  o f  North Ray Crater (Stations 11,  12, and 13)
because o f  i t s  importance i n  revealing the character ist ics o f  the
Cayley wi th depth. A  crater  o f  t h i s  s ize (approximately 1 ki lometer)
should have brought material up from a depth o f  200 meters. I ndeed ,
examination o f  the photography o f  the crater  r im suggests tha t  large
blocks there may be correlated with d i f fe ren t  albedo banding seen
in the crater  wal l .  Ex tens ive  block sampling i s  planned there and
500 mm photography o f  the crater  i n t e r i o r  may not only document
internal st ructures and strat igraphy but may also al low correlat ion
of col lected samples back i n to  the crater  strat igraphy.

Approximately one addit ional hour stat ion time w i l l  be spent sampl-
ing the Cayley a t  three other stat ions (15, 16,  and 17) spread over
the traverse route. S tops  w i l l  include small craters  less than
50 meters i n  diameter (Dog Leg and Dot), and a larger  crater
(Palmetto) which, approaching North Ray i n  s ize,  i s  much more
subdued.

A second sampling o f  the  Descartes Formation w i l l  i n v o l v e  i n v e s t i -
gation o f  the Smoky :ountain region. Approximately 3/4 hour i s
spent i n  sampling tha t  feature a t  stat ion 14.

Three portable magnetometer measurements w i l l  be taken on the t r a -
verse. A f t e r  return t o  the LM, the l a s t  3/4 hour w i l l  be spent
stowing samples and equipment and ingressing.



111•EIMEMbr

••••••-•••
4••••••••••••

••••••••••

,•••



, M I M M E O E l l •

L i

C9-1

• . r

-."%om•q,

1-0
• • •

kr,

L; C .
 L.;

CP Co
C I

c ,

tr'S
••••,

C-D

•

N M I I M E M M

r-•

• C

. = • • • • 0 1 '

25 6

i = •

11—
< C
••••••

r=t
•

• - 0

0

gal

e ,

—

• I m k

N

LrA
LW 0  •

=

-J
•••
C I

I.: .7=7

7-C

Ca.

tkI

" L i

?IN

0

C.

.. . • • •••••••• .

C._
•-z

1



APOLLO t 6  D E S C A R T E S  TRAVERSES

:r.:TANCE
TO L M
wri)

TIME
TO L M

q1P+MIN)

_TATION Mi,.P1.7.IN ABOVE
WILKBRCK PEOUIPEMENTS

FO 0 2  F o l p
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2+
1+

2+32
2+28 4.51 N375.21

4 .40 1+38 1+18 0+32 1+47 4 .22 5 .03 877.S4
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0 . 0 0
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EVA T I M E
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TIME
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DEPAPT
STATION
EVA TIME
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0+45
5 . 3 0 7.3: ' 44
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0.25

5 .65 2+26 01'55
7 .30 C .
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1 .35 7 .30 11
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EVA I I I
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INPUT D ATA M A R  7  1 9 7 2

STOP S E G M E N T  P E T V P N  H E R T  - M O P / L I T Y  PAT E S -  M E T  FAT E
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FOOTNOTES TO
'CALCULATED DATA'

1. 3 0  MINUTES RESERVES MAINTAINED O N  ALL PLSS CONSUMABLES
AT STATION METABOLIC RATE

2. A L L  DISTANCES AND SPEEDS ARE MAP DISTANCES AND MAP SPEEDS
(MOBILITY RATES)

3. REQUIRED RATE = RETURN DISTANCE/AVAILABLE OPS TIME
TOTAL OPS TIMEQ0,5 MINUTES
5 MIN BSLSS HOOKUP
13 MIN LM INGRESS
62.5 MIN AVAILABLE FOR RIDEBACK
52.5 MINUTES REMAINING FOR RIDEBACK ( 1 0  MINUTES ALLOWED AT

STATION FOR RETURN TO LRV AND RIDEBACK PREPARATION)

4. T IME MARGIN AT STATION METABOLIC RATE
TIME REMAINING AFTER ALLOWANCE

STATION F O R  10 MINUTES AT LRV,
FINAL LM 0 / H  M A R G I N  -  WALKBACK, AND 13 MINUTES

INGRESS

3. RESPIRATORY EXCHANGE QUOTIENT = .90

6 F E E D  WATER HEAT OF VAPORIZATION 1038 B-11---)LB.
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3.6.2 Traverse Maps

This sect ion provides a se t  o f  maps s im i la r  t o  those t o  be used
by the crew on the lunar  surface. They  are preceded by a key t o
the symbols on the map. F i r s t ,  tao 1:25,000 scale maps depicting
the three traverses are  given, then a series o f  1:12,500 mapsfol low.
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3.7 L U N A R  ROVER VEHICLE

The Apol lo 16; J -2 ,  mission i s  the  second t o  use a vehicle t o
transport the crew and equipment on extended geolooy traverses.
The benef i ts der ived from using the LRV during the geologytraverses include:
1) Decreased metabolic rates whi le  d r i v ing ,
2) Decreased traverse t ime between geology s i t es ,
3) Increased communications capab i l i t y,  and
4) Increased equipment transportat ion capab i l i t y.
The i n ten t  o f  t h i s  sect ion i s  t o  provide operational data r e -
la t ive t o  the LRV systems, operations, performance and con-
st ra in ts .  I n  addi t ion,  a  sect ion i s  provided showing the decal
and check l i s t  used i n  operating the vehicle on the lunar  sur -face.

The LRV (see f igu re  3.7-1)  i s  a  f ou r  wheel, e l e c t r i c a l l y  powered,
crew contro l led,  veh ic le  designed t o  accommodate two crewmen and
stowed anc i l l a r y  equipment (see f igure  3 .5 -1  LRV stowage) f o r
lunar surface traverses. C o n t r o l  o f  the LRV during the traverse
is effected by e i the r  o f  the two crewmen operating the hand
contro l ler  located between them. T h e  functions o f  the hand
contro l ler  are shown i n  f igu re  3 .7 -3 .  T h e  crewman i n  the l e f t
seat nominally has a  control  advantage since the "T"  handle
is biased i n  h i s  d i rec t ion .

Selection o f  power sources f o r  the steer ing motors (2 )  and the
drive motors ( 4 ) ,  monitoring o f  parameters and operation o f
the navigation system i s  possible by e i t he r  crewman using the
control and d isplay console. T h e  functions o f  the control  and
display console which are not  i n t u i t i v e l y  obvious are b r i e f l y
described i n  f igu re  3 .7 -4 ,  F o r  a complete descr ipt ion o f  the
LRV system r e f e r  t o  the Lunar Roving Vehicle Operations Hand-book.
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GEOLOGY TRAVERSES WITH USE OF LRV

CONTROL AND DISPLAY CONSOLE

SAMPLE COLLECTION BAG
HAND TOOL CARRIER
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3.7.2 Operat ions

The following table is  a compendium of  the functions performed
on and with the LRV during the lunar surface EVA operations. A s
such, i t  is  designed to  supplement data on LRV operations as
specified i n  the integrated EVA vertical timelines, by providing
detail procedures. T h e  delineation o f  these functions i s  by EVA
and the procedures referenced within each function are given in
chronological order.
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EVA-I

EVA-2

EVA-3

LRV OPERATIONAL FUNCTIONS

FUNCTION

Deploy and se t -up

LRV Power-up

Navigation Al ignment

Geology/Science S i tes
A) N o m i n a l
B) N a v  update

LPV c lose-out

LRV power-up T a b l e  3 .7-3 .8

Navigation Al ignment T a b l e  3 .7 -4

Geology/Science S i t es
A) Nomina l
B) N a v  Update

LRV c lose-out

Navigation Al ignment

TABLE 3.7-1

Geology/Science S i t es
A) Nomina l
B) N a v  Update

LRV c lose-out

PROCEDURE

Table 3 .7 -2

Table 3 .7 -3 .A

Table 3 .7 -4

Table 3 .7 -5 .A
Table 3 .7 -5 .8

Table 3 .7 -5 .A

Table 3 .7-5 .A
Table 3 .7-5.B

Table 3 .7-6 .B

Table 3 .7-4

Table 3 .7 -5 .A
Table 3 .7-5.B

Table 3 .7 -6 .0



280

TABLE 3 .7 -2
IRV OFF-LOAD FROM LM AND LRV  SET-UP

1. R e l e a s e  IRV i n s u l a t i o n  b lanke t ,  v e r i f y  o u t r i g g e r  cables t a u t  and
chassis p a r a l l e l .

2. I n s p e c t  r i g h t  and l e f t  walk ing hinge la tches t o  v e r i f y  i n d i c a t o r
marks a l i gned .

2A. R e l e a s e  cont ingency deployment t o o l  v e l c r o .  Remove and stow t o o l .

3. R e l e a s e  l e f t  hand deployment tape stowed i n  ny lon bag attached t o
lower l e f t  support  arm by ve l c ro  tapes.

4. S t o w  l e f t  hand deployment tape by  draping i t  over  a LM landing
s t r u t  f o r  convenient f u t u r e  access.

5. R e l e a s e  deployment cable f rom t e f l o n  c l i p s  on l e f t  s ide  o f  LRV
center chassis and deploy cable .

6. R e l e a s e  r i g h t  hand deployment tape stowed i n  nylon bag attached
to l ower  r i g h t  support  arm by ve l c ro  tape.  H o l d  tape and move
away f rom LRV deployment area.

7. A s c e n d  LM ladder  and P u l l  LRV deployment 0-handle. V e r i f y  !..RV
moves outward f rom LM aboot 4  degrees.

8. DeScehd LM ladder.  G r a s p  deployment cab le ,  mon i to r  deployment
a c t i v i t y  and mainta in tens ion  on deployment cable.

; .  P u l l  ri:,J1L hand deployment tape.  V e r i f y  LP)  ro ta tes  outward f rom

10. C o n t i n u e  t o  p u l l  r i g h t  hand tape.  When t h e  tape marks appear
(the v e h i c l e  i s  outboard a t  about 45 degrees) v e r i f y  t h a t :

(a) Te n s i o n  on a f t  deployment cab le  i s  re leased.
(b) A f t  chassis un fo lds  and locks  i n  p o s i t i o n .
(c) R e a r  wheels u r f o l d  and te thered  r e a r  wheel s t r u t s  f a l l  f r e e .
(d) F o r w a r d  chassis i s  re leased f rom console pos t  and re tu rns  t o

35 degree p o s i t i o n .  ( R o t a t e s  i n  toward LM)

11. C o n t i n u e  t o  p u l l  r i g h t  hand tape.  V e r i f y  t h a t :

(a) C e n t e r / a f t  chassis r o t a t e s  u n t i l  r e a r  wheels con tac t  l u n a r
surface.

(b) R e a r  wheels s l i d e  on sur face  pe rm i t t i ng  c e n t e r / a f t  chassis
to move awa: f rom LM.

UOTE: I f  wheels f a i l  t o  s l i d e ,  deployment cable may be pu l l ed  t o
permit c e n t e r / a f t  chassis  t o  move away f rom LM.
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12. C o n t i n u e  t o  p u l l  r i g h t  hand tape.  V e r i f y  t h a t :

(a) R e a r  wheels a r e  on t he  sur face .
(b) F o r w a r d  chassis cont inues t o  un fo ld  and locks i n  p o s i t i o n .
(c) F o r w a r d  wheels u n f o l d .
(d) S l a c k  i n  o u t r i g g e r  cables ( o u t e r  braked r e e l  cab les ) .

13. R e l e a s e  r i g h t  hand tape and a t  chassis RR grasp o u t e r  braked ree l
cable and remove cable  p i n  and d iscard  cab le  and p i n  ou ts ide  workarea.

14. A t  chassis LR grasp o u t e r  braked r e e l  cab le  and remove cable p i n
and d iscard  cable and p i n  ou ts ide  work area.

15. P u l l  l e f t  hand tape.  V e r i f y  t h a t  fo raa rd  chassis lowers u n t i l  a l l
wheels con tac t  l u n a r  surface and support  veh i c l e  weight  and 4 5 'cable i s  s l a c k .

NOTE: I f  wheels f a i l  t o  s l i d e ,  deployment cable may be pu l l ed  t o
move LRV away from LM.

16. C o i l  deployment cable and remove cable re lease p in  and chassis
delatch f i t t i n g  p i n .  D i s c a r d  cable and deployment hardware outs ide
of work area ( r i g h t ) .

17. P u l l  saddle  re lease cable v e r i f y  te lescoping rods drop f r e e  ( l e f t ) .

18. E r e c t  I.RV geology p a l l e t  mounting pos t  ( r i g h t ) .
-(SEE NOTE 1 ) -

19. D e p l o y  r e a r  fender  extension ( r i g h t  and l e f t ) .

20. C h e e k  r e a r  hinge p ins  engaged ( r i e h t  and l e f t ) .

71. C h e c k  a f t  s tee r i ng  seal i n t a c t  ( r i g h t ) .

72, C h e c k  r e a r  s teer ing  decouple r i n g  sealed ( r i g h t ) .

23. R e l e a s e  inboard hand ho ld  t i e  down ( l e f t ) .

24. E r e c t  seats ( re lease  seat  t i e  down s t raps)  ( r i g h t  and l e f t ) .

25. A t t a c h  seat  support  l e g  ve l c ro  s t rap  t o  outboard handhold ( r i g h t
and l e f t ) .

26. L o w e r  arm r e s t  ( r i g h t ) .

27. P u l l  console  "T "  handle and r o t a t e  9 0 ' ;  l ower  console wh i le  ra i s i ng '
inboard handhold ( r i g h t  and l e f t ) .

28. L o c k  console/handhold i n  p lace ,  T  handle 90°,  v e l c r o  I  handle s t r ap
( r i g h t  and l e f t ) .
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29. Remove t r i pod  and stow toehold (wheel decouple too l )  ( r i g h t  andLeft).

30. Re lease velcro tiedowns and erect foo t res t  and velcro i n  place
( r igh t  and l e f t ) .

31. Check  f r o n t  hinge pins engaged ( r i g h t  and l e f t ) .

32. Check fwd steer ing seal i n t a c t  ( l e f t ) .

33. D e p l o y  f r on t  fender extension ( r i g h t  and l e f t ) .

34. V e r i f y  bat tery  covers closed ( r i g h t  and l e f t ) .

35. P u l l  a t t i t u d e  ind ica tor  and C&W pins and discard ( l e f t ) .

WIZ 1 :  T h e  v e i c l e  may be picked up by both crewmen and
turned away from the LM p r i o r  t o  vehicle set-up
( i . e . ,  p r i o r  t o  step 19).

282



• •••

V.11. •••; 4

TABLE 3 .7 -3 .A
POWER-UP (EvA-11

1. C h e c k  hand c o n t r o l l e r  operat ion.

2. S e t  park ing  brake and Ve r i f y  Reverse INHIBIT Switch -  DOA.

3. B U S  A ,  BUS 8 ,  BUS C, BUS D C i r c u i t  Breakers -  CLOSE.

4. R e p o r t  BAT 1 and BAT 2  AMP-HR i nd i ca t i ons .

5. R e p o r t  BAT 1 and BAT 2  AMPS i nd i ca t i ons .

6. BATTERY Switch -  VOLTS x  1 /2 .

7, R e p o r t  BAT 1 and  BAT 2  VOLTS i nd i ca t i ons .

8. BATTERY Switch -  AMPS.

9. R e p o r t  A T  1 and BAT 2  temp ( n 0  i n d i c a t i o n s .

10. R e p o r t  motor  temps ( L F,  RE, LR,  RR).

11. 4 -  15 VDC PRIM and SEC C i r c u i t  Breakers -  CLOSE.

12. STEERING FORWARD AND REAR C i r c u i t  Breakers -  CLOSE,

13. DRIVE  PNER LE, RE, LR, RR C i r c u i t  Breakers -  CLOSE.

14. PWM SELECT Switch -  BOTH. ( Ve r i f Y )

15. DRIVE ENABLE LE and RF Switches -  PWM 1,

16. DRIVE ENABLE LR and RR Switches -  PWM 2.

17. +  15 VDC Switch -  SEC.

18. STEERING FORWARD Switch -  BUS A .

19. STEERING REAR Switch -  BUS O.

CAUTION

The hand c o n t r o l l e r  should be i n  park brake pos i t i on
and the  d r i v e  enable switches must be s e t  t o  an ac t i ve
PWM prior t o  s e t t i n g  any d r i ve  power swi tch t o  an en-
ergized bus. I f  the d r i v e  power switch i s  tu rned on
and the  corresponding d r i ve  enable swi tch i s  n o t  se -
lected t o  an a c t i v e  NM,  then  f u l l  power w i l l  be ap-
p l ied t o  the  corresponding d r i ve  = t o r  when the  hand
con t ro l l e r  i s  re leased from brake pos i t i on .  S h o u l d
th is  cond i t i on  occur,  t h e  hand c o n t r o l l e r  should be
immediately returned t o  park brake pos i t i on .
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20. DRIVE POWER I F  AND RE Switches -  BUS A .

21. DRIVE POWER LR AND RR Switches -  BUS O.

*22. Release park ing  brake and p lace reverse INHIBIT swi tch  -  UP
pos i t ion .

NOTE: T h e  LRV d r i v e r  may now back away f rom L-i. L R V  d r i v e r
should request  o the r  crewman t o  d i r e c t  and moni tor  any
backing operat ions f rom an o f f - v e n i c l e  p o s i t i o n .

*23. S top  LRV and s e t  park ing  brake. R e s e t  Reverse INHIBIT Switch
(push swi tch  DOWN).

24. R e l e a s e  park ing  brake and d r i v e  t o  MESA area f o r  equipment load ing .

25. S t o p  LRV and s e t  brake.

26. +  15 VDC SW -  OFF

27. A U X  CB -  CLOSE.

*Omit Steps 21 2 2  i f  the  tRV has been p icked up and t u r n  f ac i ngaway f rom the
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TABLE 3 .7 -3 ,B
POWER-UP ,(EVA-2&3)

I .  C l o s e  LPV b a t t e r y  covers as  requ i red  and press on covers t o  matevelcro.

2. C h e c k  hand c o n t r o l l e r  s e t  park ing  brake and Ve r i f y  Reverse INHIBITSwitch -  DOAN.

3. B U S  A ,  BUS B,  BUS C,  RUS D C i r c u i t  Breakers -  CLOSE.

4. N AV  POWER CB -  CLOSE ( Ve r i f y )  (Do n o t  Torque gyro o r  move LRV f o r
1-1/2 m i n . ) .

5. A U X  C3 -  CLOSE ( Ve r i f y ) ,

6. R e p o r t  BAT 1 and  BAT 2  AMP-HP i n d i c a t i o n s .

7. R e p o r t  BAT 1 and  BAT 2  VOLTS i n d i c a t i o n s .

S. R e p o r t  BAT 1 and  BAT 2  AMPS i n d i c a t i o n s .

9. R e p o r t  BAT 1 and  BAT 2  temp (nF)  i n d i c a t i o n s .

10. R e p o r t  d r i v e  motor  t e w s  ( L F,  RF, LR, RR).

11. V e r i f y  PHM SELECT Switch -  BOTH.

12. V e r i f y  0 V E  ENABLE LF an R F  Switches -  PWM I .

13. V e r i f y  DRIVE ENAGLF I R  and RR Switches -  P O  2.

14. 1 5  VDC Switch -  PRIM

15. R e l e a s e  park ing  brake and Dr ive  t o  nay al ignment s i t e .
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Imo
TABLE 3.7-4

NAVIGATION ALIGNMENT

1. D r i v e  I.RV t o  area l e v e l  w i t h i n  +  6  o f  zero f o r  p i t c h  and r o l l ,

2. D e p l o y  Sun Shadow Device (SSD).

3. P. , t r  h e a d i n g  down sun w i t h i n  +  3 '  SSD.

Hand c o n t r o l l e r  t o  park ing brake p o s i t i o n
Power down ( +  15 VDC SW -  OFF)

Report SSD. p i t c h  and r o l l  read ings .

S. S t o w  SSD and a t t i t u d e  i n d i c a t o r.

6. M o v e  SYSTEM RESET swi tch  monencari ly t o  RESET and re tu rn  t o  OFF
posi t ion.

7. V e r i f y  hear ing ,  d k t a n c e  ?, range i nd i ca to rs  ze ro .

S. O p e r a t e  GYRO TORQUING switcn t.o LEFT o r  RIGHT pos i t i on  t o  co r rec t
HEADING i n d i c a t n r  r o q u i r e d .

9. Power -up  LRV. ( +  15 VDC -
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TABLE 3 .7 -5 .A
GEOLOGY/SCIENCE SITE NOMINAL

1. S t o p  LRV and s e t  hand c o n t r o l l e r  i n  park ing  brake p o s i t i o n ;
Neutral t h r o t t l e ,  reverse  i n h i b i t  swi tch  -  down.

2. P o w e r  down as f o l l o w s :

(a) +  15 VDC Switch -  OFF.

3. R e p o r t  IRV readings i n  t h e  f o l l o w i n g  ORDER:

(a) H e a d i n g
(b) B e a r i n g
(c) D i s t a n c e
(d) R a n g e
(e) A m p - U r  Ba t t  1
( f )  A m p - H r  Ba t t  2
(g) Te m p  Ba t t  I
(h) Te m p  Ba t t  2
( i )  Te m p  LF motor *
( i )  Te m p  RF motor *
(k) Te m p  LR motor *
(1) Te m p  RR motor

4. LCRU mode s'eJitch:

(a) 3  (TV RYT) ( n e a r  the  LM) o r ,
(b) 2  (FM/TV) ( o n  t he  t rave rse )

5. A l i g n  flGA v i a  M C  meter dnd s i g n t .

6. D u s t  CTV, TCU and LCRU.

7. Per fo r71  science requirements.

B. R e t u r n  t o  LRV.

9 .  S t o w  GflOrran.

10. LCRU mode switch to  1 (RM1/WB).

11. M o u n t  IRV and fas ten  seat  b e l t .

d . s 0 1 1 1 1 1
A i M M M M e m

12. V e r i f y  handcont ro l le r  i n  park ing brake pos i t i on  and reverse i n -
h i b i t  swi tch down,

13. +  15 VDC swi tch -  PRIM.

14. R e l e a s e  park ing brake.

*These f o u r  readings may be g iven as " a l l  l ow"  i f  the  temps do  not
drive t h e  needle o f f  the peg.
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TABLE 3.7-5.8
GEOLOGY/SCIENCE SITE-NAV UPDATE

1. D r i v e  to area level within 6 g  o f  zero for  pitch and ro l l .

2. Deploy SSD and head down sun within 3  SSD.

3. S t o p  LRV and set hand controller in parking brake position.
Reverse inhibi t  switch -  down.

4. Report  SSD, pitch and rol l  readings.

5. Stow SSD and attitude indicator.

6. Power down as follows:

(a) +  15 VDC Switch -  OFF.

7. Report  LRV readings in  the following ORDER:

(a) Head ing
(b) B e a r i n g
(c) D i s t a n c e
(d) Range
(e) Amp-Hr Batt 1

Amp-Hr Ba t t  2
(g) Te m p  B a t t  1
(h) Te m p  Ba t t  2
( i )  Te m p  LF motor *
( j )  Te m p  RF motor *
(k) Temp LR motor *
(1) Temp RR motor *

8. LCRU mode Switch:

(a) 3  (TV RMT) (near the LM)
(b) 2  (FM/TV) ( o n  t h e  t raverse)

9. A l i g n  HGA v i a  AGC meter and SIGHT.

10, D u s t  CTV, ICU and LCRU.

11. Perform stop science requirements.

12. Return to  LRV.

13. Stow Gnomon,

14. LCRU mode switch to 1 (PM1/1/18).
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15. Mount LRV and fasten seat belt .

16. Ve r i f y  hand controller in parking brake position and reverse in -hibit switch down.

17. Report  heading and Torque Gyro to Houston update as required.
18. +  15 VDC switch -  PRIM.

19. Release parking brake.

*These temps may be reported as "a l l  low" i f  temps do not drive needleoff the peg
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2. R e p o r t  BEARING, DISTANCE, & RANGE.

3. +  15 VDC switch -  OFF.

4. R e p o r t  LRV readings i n  fo l lowing order:

(a) Amp-Hr Batt  1
(b) Amp-Hr Batt  2
(c) Temp Batt 1
(d) Temp Bat t  2
(e) Temp I F  motor
( f )  Temp RF motor
(g) Temp LR motor
(11) Temp RR motor

5. LCRU mode sw -  3  (TV RMT).

6. A l i g n  Hi-gain Ant.

7. D u s t  CTV, TCU & LCRU.

B. P r i o r  to  LM ingress.

TABLE 3.7-6.A

EVA-1 Closeout

1. P o s i t i o n  LRV near MESA -  Cross sun, Heading = 354° se t  parking brake
and ve r i f y  REVERSE INHIBIT switch -  DOWN.

(a) LCRU power switch -  OFF
(b) LCRU thermal blanket -  place

mirrors ( i . e . ,  65% o f  mirrors showing).
(c) LRV  battery covers -  OPEN & dust LRV mirrors as required.

(Dust LCRU mirrors) .
(d) BUS A,  BUS B. BUS C, & BUS 0  CB's -  OPEN.

blanket over
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TABLE 3.7-6.13

EVA-2 Closeout

1. P o s i t i o n  LRV near MESA -  Cross sun, Heading -  3510, se t  parking
brake and v e r i f y  REVERSE INHIBIT switch -  DOWN.

2. R e p o r t  BEARING, DISTANCE and RANGE.

3. +  15 VDC switch -  OFF

4. R e p o r t  LRV readings i n  fo l lowing order:

(a) Amp-Hr Batt  1
(b) A m p - H r  Ba t t  2
(c) Te m p  B a t t  1
(d) Temp Bat t  2
(e) Te m p  LF motor
( f )  Te m p  RE motor
(g) Te m p  LR motor
(h) Te m p  RR motor

5. LCRU mode sw -  3  (TV RMT).

6. A l i g n  H i -ga in  An t .

7. D u s t  CT',', I C U ,  &  LCRU.

8. P r i o r  t o  LM ingress :

(a) LCRU power swi tch -  OFF
(b) LCRU thenpal b l anke t  -  100% open. ( v e r i f y )
(c) L R V  covers open and LRV mi r rors  dusted

as requ i red  (Oust LCRU m i r ro r s ) .
(d) B U S  A ,  BUS B,  BUS C, gc BUS D CB's -  OPEN.
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TABLE 3..7-6.0

EVA-3 Closeout

1. P o s i t i o n  LRV near  MESA -  Se t  park ing brake and v e r i f y  REVERSE
INHIBIT swi tch  -  DOWN.

2. R e p o r t  BEARING, DISTANCE and RANGE.

3. +  15 VOC switch -  OFF.

4. R e p o r t  LRV readings i n  f o l l o w i n g  order :

(a) A m p - H r  Ba t t  1
(b) Amp-Hr  Ba t t  2
(c) Te m p  B a t t  1
(d) Te m p  B a t t  2
(e) Te m p  LF motor
( f )  Te m p  RF motor
(g) Te m p  LR motor
(h) Te m p  RR motor

5. LCRU mode swi tch -  3  (TV RMT).

6. A l i g n  H i -ga in  Ant .

NOTE: O f f - l o a d  equipment and then d r i ve  t o  f i n a l  LRV
parking s i t e .

7. LCRU mode switch -  1 (PWWB).

8. I ng ress  LRV ve r i f y  parking brake, reverse i n h i b i t  switch -  DOWN.

9. +  15 VDC switch -  PRIM.

10. G r a n  P r i x .

11. N AV  RESET swi tch t o  RESET morrentari ly then Co -  OFF.

12. V e r i f y  BEARING, DISTANCE and RANGE -  ZERO.

13. D r i v e  on a  HEADING o f  086'  u n t i l  t h e  DISTANCE i n d i c a t o r  reads
0.1 km; BEARING i n d i c a t o r  should read 2 6 5 .  T u r n  l e f t  t o  a
HEADING OF 165 '  and s top a t  outbound t racks .
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14. S e t  parking brake.

15. +  15 VDC switch -  OFF.

16. NAV POWER CB - OPEN.

17. BUS B and BUS D CB's -  OPEN (Note BUS A & BUS C CB's remain closed).

18. AUX power CB -  CLOSED (Ver i fy ) .

19. AUX power by pass sw -  ON.

20. LCRU mode sw -  3  (TV RMT).

21. A l i g n  Hi-gain Ant.

22. P e e l  65% LCRU blanket -  and i n s t a l l  over  control panel.

23. D u s t  CTV & ICU.

24. LRV  battery covers -  OPEN.

25. D u s t  LRV mirrors as required.

26. D u s t  LCRU mirrors
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7.3 P e r f o r m a n c e  and Constraints

The purpose o f  t h i s  sect ion i s  t o  provide LRV performance, con-
straints and operating l im i ta t ions  which are o f  general i n te res t .

Detailed performance and constraint  characterist ics may be found
in the LRV Operations Handbook, Appendix A.

Velocity, steer ing and braking capabi l i t ies  and l imi ta t ions are
shown i n  f igures 3 . 7 - 5  ,  3 .7  -6  a n d  3.7 - 7  ,  respect ively.

Slopes, pos i t i ve  o r  negative, s ign i f i can t l y  e f f e c t  the LRV char-
ac ter is t i c .  A n  observation t ha t  can be made from these f igures
is t h a t  increasing slopes decrease speed, improve steering and
dynamic s t a b i l i t y,  and stopping distance as compared t o  a 00
slope. F i g u r e  3 . 7 - 8  i s  intended t o  fu r the r  ref ine the  data
provided i n  f igu re  3 .1  -7 t o  include the effects o f  various
hand cont ro l le r  braking posit ions on stopping distance vs slopes
for  8 km/hour.

Table 3 . 7 - 7  i s  compendium o f  LRV operating l i m i t s ,  constraints,
and recuireaents o f  crew operation. These are generally pre-
sented without comment.
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TABLE 3 .7 -7

LRV 0 e r a t i n  L i m i t s  C o n s t r a i n t s  & Re uirements

1. T h e  LRV v e l o c i t y  should n o t  exceed 5  km/hour wh i le  t r ave rs i ng  t o
the ALSEP s i t e  w i t h  t h e  ALSD on t h e  LMP sea t .

2. T h e  NAV power c i r c u i t  breaker  must be c losed f o r  a t  l e a s t  1 -1 /2
minutes be fo re  t o rqu ing  t he  gyro  o r  repos i t i on ing  t h e  LRV.

3. T h e  nav iga t ion  system gyro must n o t  be torqued cont inuously f o r
more than two ( 2 )  minutes.

NOTE: S i n c e  t h e  heading i n d i c a t o r  torques a t  a  r a t e  o f  1 . 5 ° /
sec the  heading could be torqued 180 '  i n  2  minutes.

4. T o  minimize heading e r ro rs  f o r  nav igat ion system i n i t i a l  a l ignment
and updates, t h e  LRV should be parked such t h a t  the  p i t c h  and r o l l
is w i t h i n  +  6 '  o f  ze ro ,  ( r o l l  b e i n g  the  most c r i t i c a l )  and t n e
Sun Shadow Devices (SSD) w i t h i n  +

5. T h e  a t t i t u d e  i n d i c a t o r  and t h e  SSD should he read t o  MCC o i t h i n  t h e
tolerances noted below t o  minimize heading e r ro rs :

Pitch w i t h i n  2-1/2°1 R o l l  w i t h i n  1 "  and SSD w i t h i n  1 ° .
Further the  shadow cas t  on t he  SSD scale should be read f rom the
center o f  the  r od .

6 P a r k  t h e  LRV cross sun heading North between EVA's i n  t h e  sun l i g h t :

(a) E N D  o f  EVA-1 -  HEADING 3 5 4 °
(b) E N D  o f  EVA-2 -  HEAPING 3 5 1 '

7 O p e n  t h e  LRV b a t t e r y  covers a t  t he  end o f  each EVA.

8. T h e  LCRU thermal b lankets  w i l l  be  open ( i . e .  o f  m i r ro r  showing)
as p e r  the  f o l l o w i n g  schedule:

(a) EVA-11  EVA-2, &  EVA-3 -
(b) Between EVA's 18,2 -
(c) Between EVA's 2g3 -  100%
(d) Subsequent  t o  E1A-3 -  100%

9. T h e  LRV w i l l  be  parked a t  t he  conclusion o f  EVA 3  as pe r  the
fol lowing parameters:

(a) D i s t a n c e  300 f t  +  25 f t
(b) L R V  t o  L l  Bearing 265"
(o) L R V  Heading 165 '
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10. C a u t i o n :  W h i l e  d r i v i n g ,  an open-operat ing c o r r i d o r  sha l l  b e
maintained on e i t h e r  s ide  o f  t he  LRV. F o r  a  v e l o c i t y  o f  8  km/hour
the d r i v i n g  c o r r i d o r  should be 17 f e e t .  P o s s i b l e  cond i t i on :  guard
against s t e e r i n g  f a i l u r e s .

11. C a u t i o n :  T h e  d r i v e  enable swi tches must be s e t  t o  an a c t i v e  PWM
p r i o r  t o  s e t t i n g  any d r i v e  power swi tch  t o  an energized bus.  I f
the d r i v e  power swi tch  i s  t u rned  on and t h e  corresponding d r i v e
enable sw i tch  i s  n o t  se lec ted  t o  an a c t i v e  P M  then  f u l l  power
w i l l  b e  app l ied  t o  t h e  corresponding d r i v e  motor  when t h e  hand
c o n t r o l l e r  i s  realeased f rom brake p o s i t i o n .

12. Wa r n i n g :  T h e  EMU should no t  brush aga ins t  t h e  LRV w i re  wheels
at any t ime .  T h i s  c o n s t r a i n t  i s  t o  p r o t e c t  t he  man and t h e  s u i t
not t h e  LRV. P o s s i b l e  cond i t i on :  W i r e  breakage on wheel.

13. Wa r n i n g :  T h e  gloved hand i s  n o t  t o  be used t o  decouple o r  recouple
a t r a c t i o n  d r i v e  u n i t .  T h e  decouple t o o l  i s  s p e c i f i e a l l y  prov ided
for  t h i s  opera t ion .  P o s s i b l e  cond i t i on :  Over temp d r i v e  u n i t .

14. H i - g a i n  antenna s ight ing/LRV Reading: C o a r s e  al ignment (6p )  o f  LCRU
Hi-gain antenna may be made a t  any LRV park ing heading by use o f  the
AGC meter. F i n e  al ignment ( 2 . 5 )  v i a  t h e  o p t i c a l  s i g h t  i s  dependent
upon t h e  LPN heading as f o l l o w s :

LRV Heading O p t i c a l   Sight ing

1) 0 "  -  195° Q c o d  -  n o t  more than
30 secs o f  crew t ime

195" -  270u m a r g i n a l  -  more than 30 secs
and o f  crew t ime

350' -  360 '

3) 2 7 0 '  -  350n n o t  poss ib le

15. T h e  LRV mi r ro rs  ( e g  Bat te ry  1 ,  Ba t te ry  2 ,  SPj  and DCE) sha l l  b e  dusted
at t h e  end o f  each EVA i f  there  i s  dus t  v i s i b l e  o r  i f  10% o f  the  mi r ro r (
surface i s  covered w i t h  dus t  clumps.

16. T h e  TV camera w i l l  b e  manually pos i t ioned hor izonta l  and CCW by the  crey.
at t he  end o f  each science s i t e .

17. T h e  maximum down s lope v e l o c i t y  f o r  slopes g rea te r  than 1 2 '  s h a l l  be  4
Km per hour.  T h i s  may requ i re  brdk ing f o r  extend d r i v i n g  t imes.  T h e
brakes should be app l ied  as requ i red  t o  slow the  veh ic le  and then r e -
laxed ( i . e . ,  do n o t  drag the  brakes n o r  panic s top the  LRV).



3.7.4 D e c a l s  and Checklists

The LRV Operations Decal which i s  located on the console
immediately ahead o f  the UV  handcontroller i s  shown i n
f igure 3 .7 -9 .  T h e  LRV/LCRU Malfunction Procedures Check-
l i s t  shown i n  f igure  3.7-10 i s  included as pa r t  o f  the on-
board F l i g h t  Data F i l e  and i s  stowed i n  the LRV mapholder.
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Figure 3.7-10
LRV MALF. PROCEDURE

LOW ACCELERATION OR LOW SPEED
1. C y c l e  hand con t ro l l e r  (fwd/rev/fwd)

5. DRIVE POWER S i  ( 1 ) - a l t ,  pos.  i B u s A (a )  f a i l u r e
STEERING Sw ( 2 )  -  a l t .  pos .

C. LF,RF DR r o  Sw -
LR,RR DR PWR -

BUS A
BUS 2 Failure

2. Check  motor temps. i f  any Trotor temp.
unbalanced high (>  50*) ;

Affected wheel -  DRIVE POWER S - -  OFF
I f  motor continues t o  heat:

While dr iv ing  -  decouple wheel
3. S e t  parking brake

DRIVE ENABLE 5.• ( 4 )  -  PWR 1

4. S e t  parking tirake
DRIVE ENABLE Sw ( 4 )  -  PWM 2

7. L F, R E  OR PWR Sw -  BUS C
LR,P.P. DR PVT'. Sw -  BUS a

AM l a

i l n t e r l : i t t u i t  Contacts

. I P W m 1 SKor ted

Votor Short 1
Traction Dr ive  Binding

FWM 2 Fai lure
FW:1 SELECT Sw -  P A  1

PWM 1 FailurP
PW• SELECT S• -  FWM 2

FWD STEEP.! VI Sw -

E. Res to re  normal conf igurat ion per  power-110 decal. Va n i t o r  motor temps,
f requent l y.  P e r f o r m  s tep  2  i f  motor temp. unbalance occurs.

LOGS Di STEERM AND DRIVE FRN ALL WHE.ELS
1. i - 1 5  VOL Sw -  a l t .  pos. - - - - - - - - - -  -
2. S e t  Park ing  Zlre6:e

DRIVE INA5•LE S• ( 4 )  -  PI4M 2
131,r1 SELECT -  PWM
+15 1.11)C CD ( 2 )  -  c 1 o e

S .  Parking E;rall:
DRIVE C;ABLE Sw ( 4 )  -  P•M 1
PWM SELECT Sw -  1
+15 VUC CB ( 2 )  -  c105e

4. DRIVE M A R  Sw (4)  -  OFF ( ind iv idua l ly )
+15 VDC CB (2)  -  close -  -—

J. STEERING POHER Sw (2)  -  OFF ( ind iv idua l ly )
VOC CB (2) -  close

REAR STURM Sw -  BUS B

IPatt i  Fai lure 1 1

- -  V O C  C i r c u i t r y

()WM 2 Shorted

LICI: Shorted

Skirted

BUS
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Figure 3.7-10
LOSS OF VOICE COMM with.MSFN (LCRU)

MODE - FM/TV (HGA) - r1151; or Rcvr 1CB LRV AUX -Close

IHGA or 2

POWER - alt.pos.(1111/EXT) -- 16,8V Batt Power Dr

115,8V Bat t  Power o r
- CC Converter — I

POWER - a l t .

CC - DC Converter

liC;A: ACC
MOOE-P11/U3(LOA) IHGA or 2CB LRV AUX -Close

,Rrvr

115,8V Bat t  Power o r
- CC Converter — I

POWER - a l t . P.?,s, (iTr/EXT)

LCRU:
LG:k: AGC <2

ACC >2 & PMER )1
MODE-FM/NB (LGA)
MODE-FM/TV (Ha)
Traverse Mode: Swap Ant ConnectorsMODE-PM2/;::: (LGA)AGC >2  &  PU R <1
CB LCRU - CLOSE
If CB opens: MODE-FM/TV (HGA)

CB LCRU -  CloseCB LRV AUX - ClosePOWFR - EXT

CB LRV AUX - ClosePOWER - alt. pos. W1T/EXT)
Traverse V.Ide: Swap  Ant  CoannctorsMOOE-RM2/NO (LGA)

AGC >2.5 & PoNrR >1
1.100E - P•2/NB (REA)
KOOK - PM1/WB {LA)

AGC  >2.5 & P01.:ER <1
CB LCRU -  Close - - - - - - - - - -  -  -  -  -  -

lf CB Opens: MODE - PM1/11R(LG4)CD LCRU - CloseCB LRV AUX - ClosePOWER - alt. pos. (1NT/LXT) -
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I C O W n l i n k  S i g  P n a c
S) - x i L r o r R c v r 1 A u d i o

28 V Ov FL' rl oad

1S-Band Xnt r  shor t

FFR/Switch Snort

28V BaLt Power o r  - - - - ]r,C -  DC Converter

Cowhlia S ig  Proc

2.11V OvLrload

s-Tard Xmlr Short

1
1

1
28V a t  Power o r
DC - DC Converter

1
LLB Xrcitr o r  Rcvr 2 itudiol
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5.0 A P P E N D I X

5.1 A B B R E V I A T I O N S

ALSO -  A p o l l o  Lunar Surface D r i l l
ALSEP -  A p o l l o  Lunar Surface Experiments Package
A/S -  A s c e n t  Stage
ASE -  A c t i v e  Seismic Experiment

BB -  B o y d  B o l t
BRB -  B i g  Rock Bag
BSLSS -  Buddy  Secondary L i f e  Support System

CDR _  Commander
CRE _  Cosmic  Ray Experiment
C/S _  C e n t r a l  S ta t i on
CSVC _  C o r e  Sample Vacuum Container
CTV C o l o r  Te lev is ion Camera

DAC _  D a t a  Acqu is i t i on  Camera
D/S -  Descen t  Stage
OSBO D o c u m e n t e d  Sample Bag Dispenser

ECS E n v i r o n m e n t a l  Contro l  System
EMU -  E x t r a v e h i c u l a r  %ab i l i t y  U n i t
ETB _  Equipment  Transfer  Bag
EVA -  E x t r a  Veh icu lar  A c t i v i t y

GCTA G r o u n d  Contro l led Te lev is ion  Assembly

HBW _  H i -Speed  Black & A i t e
HCEX -  H i -Speed  Colar  F x t e r i o r
FOX _  Hasse ib l ad  E l e c t r i c  Data Camera
HFE [ l e a f .  Flow Experiment
HGA -  H i g h  Gain Antenna
HTC H a n d  Tool  C a r r i e r

ICG -  I n t e r n a l  Cover Garment
ISS -  I n t e r i m  Stowage She l f

LCG _  L i q u i d  Cooled Ganlent
LCRU _  L u n a r  Communication Relay Un i t
LEC L u n a r  Equipment Conveyor
LGA L o w  Gain Antenna
LiOH -  L i t h i u m  Hydroxide
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LM -  L u n a r  Module
LMP -  L u n a r  Module P i l o t
LPM -  L u n a r  Portable Magnetometer
LRV -  L u n a r  Roving Vehic le
LSM _  L u n a r  Surface Magnetometer
LSUC -  L u n a r  Surface U l t r a -V io le t  Camera

MCC-HOU _  M i s s i o n  Control Center -  Houston
MESA _  Modular ized Equipment Stowage Assembly
MSFN M a n n e d  Space F l i g h t  Network

OPS _  Oxygen Purge System

PLSS -  P r i m a r y  L i f e  Support System
PRA -  P a r a b o l i c  Ref lector  Assembly
PSE -  P a s s i v e  Seismic Experiment

RCU -  Remote Control U n i t
MSC -  R i g h t  Hand Side Console (LM)
RTG -  Rad io- Iso tope  Therwoelectric Generator

SCE -  Sample Col lec t ion  Bag
SEQ. _  S c i e n t i f i c  Equipment
SESC -  S p e c i a l  Environmental Sample Container
SRC _  Sample Return Container
SSD -  S u n  Shadow Device
SWC .  S o l a r  Wind Composition

TCU _  Te l e v i s i o n  Control U n i t
TD _  Touchdaan

UHT -  U n i v e r s a l  Handling Tool
UV -  U l t r a - V i o l e t
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5.2 L u n a r  Surface Operational Constraints

5.2.1 I n t r o d u c t i o n

The data presented i n  t h i s  sect ion are r e s t r i c t e d  t o  f l i g h t
crew operat ional cons t ra in ts  r e l a t i v e  t o  lunar  surface ext ra-
vehicular a c t i v i t y.  Exc luded are spacecraft  constraints ex -
cept whore they have a  d i r e c t  bearing on EVA operat ions.

By d e f i n i t i o n ,  a  lunar  surface cons t ra in t  i s  any l i m i t a t i o n
imposed on l una r  equipment design, operat ional  procedure o r
sequence, e t c .  due t o  an equipment, human o r  environmental
character is t ic .

5.2.2 C o n s t r a i n t  C lass i f i ca t ion

The const ra in ts  are d iv ided i n t o  f i v e  d i f f e r e n t  categories
according t o  the  impact on the  mission i f  the cons t ra in t  i s
violated. T h e  v i o l a t i o n  c l a s s i f i c a t i o n  i s  enclosed i n  paren-
theses fo l l ow ing  the cons t ra in t .

5.2.2.1 Const ra in t  Categories

Mission Operations:

Constraints on mission operations t h a t  are necessary due t o
considerations o f  a l una r  surface a c t i v i t y .

Lunar Surface  Operations:

Constraints on l una r  surface operations t h a t  a re  necessary
due t o  equipment design and/or  the l una r  environment.

Feuipment Operation:

Constraints on equipment operat ion t h a t  are necessary due t o
the equipment design.

General:

Constraints t h a t  apply  t o  two o r  more phases o f  the  Apof lo
lunar landing mission.
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5.2.2.2 V io l a t i on  C lass i f i ca t i on

C r i t i c a l :

A cons t ra in t  t h a t  i s  necessary t o  prevent a compromise o f
mission s a f e t y.  A  v i o l a t i o n  o f  a c r i t i c a l  cons t ra in t  would
jeopardize the sa fe t y  o f  the  crew o r  equipment essent ia l  t o
the completion o f  the  mission.

Major:

A cons t ra in t  t h a t  i s  necessary t o  prevent the compromise o f
the mission requirement.

Minor:

A const ra in t  t h a t  cannot be c l a s s i f i e d  as  CRITICAL o r  MAJOR
but i s  necessary t o  opt imize lunar  surface a c t i v i t i e s .

5.2.3 L u n a r  Surface Operations Constraints

Spececraft A t t i t ude :

Lunar sur face EVA operations w i l l  n o t  be conducted when the
angle o f  t he  LM X-axis w i t h  the  loca l  g r a v i t y  vector  exceeds
15a. T h i s  a t t i t u d e  nay a r i se  f rom the combination o f  a l l
factors such as asymetr ic compression o f  the  landing gear
st ru ts  and t e r r a i n  cond i t ions .  (CRITICAL) ( P r o v i s i o n a l ,  docu-
mentation t o  substant ia te  i s  unavai lable)

Landing S i t e  Slope:

The maximum topographical s l ope  on which lunar  surface EVA
operations w i l l  be  conducted w i l l  be  t h a t  which the  astronaut
can s a f e l y  negot iate unassisted. T h i s  i s  present ly  establ ished
as 15Q. (CRITICAL) (Re fe rence :  Unpubl ished repor t  o f  t e s t
"Crewman Capab i l i t y  i nves t i ga t i on " ,  by  Dr.  D.  L .  L ind ,  As t ro -
naut, Par t ia l  Gravi ty Simulator, Building 5,  1.6C, November 8,
1968).

LM O p e r a t i o n s :

The forward hatch may be l e f t  f u l l y  open during the  EVA (up  t o
3 hours) prov ided:  (CRITICAL) (GAEC LM Engineering Memorandum
LMO-510-U01, Apr i l  24 ,  1969)

1) T h e  cabin temperature, SF 1641T, must be between 60pF
and 90QF a t  the  beginning o f  the  EVA, and

430



2) T h e  sun vec tor  i s  outs ide a  65 '  cone about the +Z ax i s .

Otherwise the  l i m i t  i s :

1) 1 5  minutes f o r  hatch f u l l y  open o r

2) F o r  the durat ion o f  the  EVA provided the  door i s  no
more than 3  inches from the  closed pos i t i on ,  us ing
the door snubber device f o r  con t ro l .

Foward Contamination Contro l :

Fecal bags and o ther  human wastes w i l l  be  processed w i th  a
d is in fectant  and double-bagged p r i o r  t o  j e t t i son ing .  I t  i s
preferred t h a t  these be returned t o  ear th  by t rans fe r r ing  t o
the CSM. A s  a l te rna t i ves  t he  wastes w i l l  be  stowed i n  the
descent stage i f  possib le.  O the rw ise ,  i t  w i l l  be l e f t  on the
lunar surface. (MINOR)

Extravehicular Communications System:

The f i r s t  crewman t o  the  lunar  surface w i l l  operate i n  the  r e -
lay mode. F o r  two-man EVA operations the  dual mode i s  nominal.
(MAJOR) (Re fe rence :  NASA, Land, C.K. ,  "Performance Analysis
of the  Extravehicular  Communications System," MSC In terna l  Note
EB-R-68-14, May 16,  1969).

UPS Metabolic Capab i l i t y :

The maximum beat removal o f  the  Oxygen Purge System (UPS) i s
about 950 BTU/HR average over the  per iod i n  which the man i s
stor ing 300 BTU. T h e  heat removal capac i ty  o f  the  OPS i s  475
BTU's. (CRITICAL) .  (Re fe rence :  Z ieg lschmido J .  F.  M.D.;
Results Eighth Lunar Surface Operations Planning Meeting;
June 7 ,  196S).

LiOH Cannister

The LiOH Cart r idge o f  the  PLSS c3n be stored a t  temperatures
with in t h e  l i m i t s  o f  F ig .  4 .5-29 o f  Apol lo  Operations Handbook,
Vol. I V ,  EMU Data Book, Amend. 1 8  (7 /3 /69 ) .  L i O H  e f f i c i ency
is reduced i f  these l i m i t s  a re  no t  reached o r  exceeded. T h e
car t r idge should no t  be exposed t o  an ambient pressure o f  less
than 0 . 5  ps ia  f o r  more than 15 minutes ( c a r t r i d g e  as stowed i s
sealed t o  the  spacecraf t  environment. Exposure  t o  ambient
pressures l ess  than 0 .5  ps ia  causes the  water i n  the  LiOH t o
vaporize which l i m i t s  i t s  use t ime i n  the  EMU t o  60 minutes
maximum. (CRITICAL)
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SEll Bay

The S c i e n t i f i c  Equipment Bay doors must be closed a f t e r  the
ALSEP i s  removed from the bay i n  order  t o  maintain LM thermal
control .  (CRITICAL) (Reference :  D iscuss ion  Between: GAEL
Engineers and Lunar Surface Operations O f f i ce  Engineers: J u l y
25, 1967).

PLSS Battery

The PLSS ba t te ry  and LiOH can is te r  must be replaced p r i o r  t o
the second and t h i r d  EVA's. (CRITICAL) (Reference:  CF721-70-
256; Lunar Surface Operations O f f i c e ;  Twenty-Seventh Lunar
Surface Operations Planning Meeting, August 7 ,  1970)1

5.2.4 E q u i p m e n t  Operation Constraints

S t i l l  Camera (Hasselblad):

Film Environment -  This f i l m  magazine should no t  be exposed t o
vacuum condi t ions f o r  periods i n  excess o f  8  hours. T h e  f i l m
temperature must be maintained i n  the  range o f  5O-1O0°F (MAJOR)

Sequence (Data Acqu is i t ion)  Camera:

Magazine Temperature -  The f i l m  magazine l i m i t s  130°F i s  i n -
dicated by temperature gage on s ide  o f  magazine (MAJOR) ( R e f :
NASA R. Gerlach i n  Minutes Th i rd  Meeting Lunar Surface Opera-
t ions Planning Meeting, 1 /19/68) .
Color Te lev is ion Camera

1. O p t i c a l  L ine -o f -S igh t  should no t  be pointed w i t h i n  100 o f
the sun. (MINOR).  I t  i s  n o t  desirable t h a t  the  TV be
pointed a t  low l i y h t  l eve l  areas w i th  h igh con t ras t  b r i g h t
zones f o r  long t ime per iods.  M a y  r e s u l t  i n  a temporar i ly
degraded p i c t u re .

NOTE: Camera s e t t i n g  under these condi t ions ( n o t  t o  exceed 30
minutes) l ens  aperture f :221 zoom 25mm, ALC switch on
AVERAGE.

2. B r i g h t  scenes o r  w i t h  crewmen i n  p i c t u re  f o r  long periods
require camera t o  be rese t  t o  PEAK on ALC switch.  (MAJOR)

3. D u s t  contamination o f  TCU u n i t  and d r i ve  mechanism should
be avoided. (MAJOR)

432



4. C o l o r  TV camera should no t  be placed i n  the  shade i f  not
operating, bu t  may be i n  shade f o r  no t  longer than one hour
i f  camera i s  operat ing.  (MAJOR)

5. Camera case, p a r t i c u l a r l y  the mi r ro rs ,  should be kept as
free from d i r t  as poss ib le.  (MAJOR)

NOTE: N o  t ime cons t ra in t  on operat ion i n  sun l igh t  i f  case i s
clean.

6. Camera warmup t ime i s  <1 minute under temperature l i m i t s
anticipated f o r  Apol lo  missions. ( 1 5 - 2 0  sec f o r  co lo r
wheel motor t o  come up t o  speed).

(Reference: Te lecom J .  Feltus/13. Per ry  off ice/EE2 t o  Lunar
Surface Operations O f f i ce  CG33, June 17, 1970.)

Sample Return Container

1. Remove f l aps  f rom the small pockets and press t he  pockets
f l a t  p r i o r  t o  c los ing  SRC l i d .

2. F l a t t e n  the  s t rap  on t op  o f  l i d  t o  a id  i n  engagement o f  the
latch and apply  a  slow even fo rce  t o  handle t o  lock  l i d .

3. A s s u r e  t h a t  seal area i s  c lean o f  fore ign objects  p r i o r  t o
closing l id .

Penetrometer

The Penetrometer should be he ld  as near ly  v e r t i c a l  as  poss ib le
and pressure appl ied w i th  a  smooth, steady fo rce  when tak ing  a
measurement.

The Lunar Reference plane must be returned t o  i t s  f u l l  up  pos i -
t ion a f t e r  each penetrat ion and p r i o r  t o  index ing,  and the
Penetrometer should be indexed a f t e r  each penetrat ion measure-
ment.

In add i t ion  t h e  Lunar Reference plane should be i n  i t s  f u l l  up
posi t ion when changing cones and pressure p l a te .



Apollo Lunar Surface Experiments _Package (ALSEP)

The ALSEP w i l l  be deployed a  minimum o f  300 f e e t  from the  LM on
the Z-ax is .  T h e  300 f o o t  minimum distance t o  the  emplacement area
is due t o  the  necessi ty  o f  ALSEP deployment ou t  o f  the LM ascent
blast  area. T h e  walk t o  the  deployment area i s  t imed t o  prevent
excess RTC warmup and thereby avoid thermal problems f o r  the crew-
man. (MAJOR)

1. ALSEP Hold Points
The fo l low ing  l i s t  o f  hold po in ts  i s  provided. T h e  sequence
of the  ALSEP deplopient  may be stopped a f t e r  the completion
o f  any one o f  the ho ld  po in ts ,  t o  be continued a t  some l a t e r
time by going t o  the  next  ser ies o f  tasks.  (MAJOR) ( R e f e r -
ence: C l a y t o n ,  J .  F . ;  Bendix Aerospace; L e t t e r  October 271
1967.)

la) Remove Packages 41 and 42;  c lose SEQ Bay door;  emplace
ALSEP packages w i th  experiments i n  and fac ing  the  sun.

lb) T i l t  fue l  cask ;  dome not  removed.

lc)  T i l t  f ue l  cask ;  remove dome, do no t  defue l .

1d) F u e l  RTG, ca r r y  ALSEP t o  deployment s i t e ;  remove HFE sub-
pa l le t  f rom Package no. 2 ;  ca r r y  Package no. 1  t o  emplace
s i te  (do no t  deploy) ;  in ter -connect  RTG cable (do no t
actuate shor t ing sw i tch ) ;  in ter -connect  HFE,

le) Deploy  Package Mo. 1  as well as Package No. 2 ;  release
and renwe  experiments; r a i s e  sunshield;  deploy exper i -
ments ( I F  DESIRED).

i f )  D e p l o y  experiments and complete ALSEP tasks.  A  hold
point ex is ts  a f t e r  each expertrient i s  deployed.

2. ALSEP Deployment
The ALSEP i s  deployed a  minimum o f  300 f e e t  from the LM. T h e
individual experiment const ra in ts  a re  as fo l l ows :  (MAJOR)
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2a) RTG (Radioisotope Thermoelectric Generator)

PARAMETER

Separation Between RIG and
Central Station

RTG Orientation from Central
Station

RTG Deployment Si te

RIG Alignment

Interrelation
Time a f te r

fueling
10 min.
20 min.
30 min.

>35 min.
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CONSTRAINT

9 t o  12 f t .  L i m i t e d  by 13 f t
cable. H o t  RIG should be away
from Central Station to  avoid
contact with astronauts and to
provide maximum heat radiation
to f ree space.

4-200 West o f  Central Station as
visually determined by astro-
naut to  minimize thermal load
on Central Station.

Horizontal s i t e .  P a l l e t  must
be horizontal 4-1001 as visually
determined by astronaut. N o
mechanical provisions f o r  as-
tronaut to  level RTG. A s t r o -
naut wi l l  avoid craters and
slopes which impede dissipation
of heat from RIG.

No cr i t ical  constraints. A s -
tronaut wi l l  a l ign  so as t o
favor RTG cable e x i t  tadard
Central Station.

Nominal Current Readings:

Short Circui t
Current

4-6 amps
5-7 amps
6-8 amps
7-8 amps

After the connection i s  made
and the shorting switch i s
depressed, the ammeter reading
goes to zero.



2b) ALSEP Central Station

PARAMETER

Central Station-to-LM
Separation

Central Station Orientation
from LM

Central Station Deployment
Site

Central Station Leveling

Central Station Alignment

Interrelation
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CONSTRAINT

300 to  1000 f t .  T h i s  distance
is required to  keep ALSEP out
of the LM ascent debris b last
area.
Due West or  East o f  LM, pre-
ferably West. M u s t  not be de-
ployed i n  shadow o f  LM.
Approximately horizontal, as
visually determined by astro-
naut to  provide stable base
for antenna. Astronaut must
avoid craters and slopes which
would degrade thermal control
of uni t .
5* o f  vertical as noted by as-
tronaut on bubble leve l .  L e v e l -
ing procedure interacts with
alignment procedure.
+5° o f  East-West as aligned by
astronaut using part ia l  compass
rose. Alighment affects therm-
mal control capabi l i ty  o f  Cen-
tral Station. C losed or  cur-
tained sides o f  Central Station
must face East-West.
Central Station* as with most
ALSEP subsystems, requires
clear f ield-of-view f o r  both
thermal control and sc ient i f ic
data reasons. Cen t ra l  Station
must not be shaded from the sun
on the lunar surface pr ior  to
deployment. ALSEP design allows
deployment when sun angle i s
between 5  and 45 degrees. ALSEP
may be removed when bottom of  SEC)
Bay i s  18 to  60 i n .  from lunar sur-
face and with a  15 degree t i l t  i n
any direction.



2c) Central  Station Antenna
PARAMETER

Site Selection

Antenna Leveling

Antenna Alignment

Antenna Azimuth Set t ing

Antenna Elevat ion Set t ing

CONSTRAINT

Attach to Central Station

+0.5' o f  vertical, Astronaut
wi l l  use bubble l eve l  t o  ad-
jus t .  L e v e l  a4justment i n t e r -
acts with alignment.

+0.5 o f  East-West l i n e  as de-
termined by sundia l .  When
shadow coincides w i th  shadow
reference l i n e ,  alignment i s
within + 0 . 5 ' .

Astronaut w i l l  s e t  d i a l  t o
value ind icated on Cuff  Check-
l i s t  f o r  landing s i t e  chosen
to assure adequate signal
strength f o r  l i f e  o f  ALSEP.

Astronaut w i l l  s e t  d ia l  t o
value ind icated on Cuff  Check-
l i s t  f o r  landing s i t e  chosen
to assure adequate signal
s:rength f o r  l i f e  o f  ALSEP.
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2d) ASE (Ac t i ve  Seismic Experiment)

Geophone
Deployment

Geophone
Alignment

Geophone
Emplacement

Thumper
Operations

MPA Leveling

PARAMETER

Separation botween
ASE Mortar Package
Assembly (MPA)
and Central
Station

MPA Alignment

Deploy geophone cable
anchor/flag 8  f e e t  nor th  o f
Central S ta t ion  and Geophone
#1 f ou r  f e e t  West from
anchor/f lag. D e p l o y  Geo-
phone #2 and #3 a t  150 f e e t
increments.

Geophone cable l i n e  should
run 290° o f  the  Central
Station. Geophones should
be i n  a  s t r a i g h t  l i n e  w i th -
in 3  degrees as v i s u a l l y
determined, u t i l i z i n g  marker
f lags.

Plumb geophones t o  w i th in
7 degrees o f  v e r t i c a l .

Luring the f i r i n g  o f  the
ASI's, bpth creamen should
remain s t i l l  when w i th in
300 f e e t  o f  the  nearest
geophonel 1 0  seconds before
f i r i n g  and 10 seconds a f t e r
f i r i n g .

Deploy the Mortar Package
55 f e e t  nor th  o f  the  Central
Station and RTG. L i m i t e d  by
58 f o o t  cable.

438

CONTRAINT

After  mounting the  MPA t o
the p a l l e t ,  coarse leve l  t h e
MPA within 5  degrees us ing
bubble l e v e l .

Align t he  MPA w i th in  5
degrees from assumed
Geophones deployment l i n e s .



Caution; A l i g n m e n t  must
assure t h a t  Mortar Package
f i res  p a r a l l e l  t o  geophone
l ine  ( t o  w i t h i n  5  degrees)
but i n  opposite d i rec t ion
from Central S ta t ion  and
LM.

Caution: D o  no t  remove
the sa fe ty  rods and arm
the Mortar Package u n t i l
a f te r  the EVA 1 geology
traverse.



2e) PSE (Passive Seismic Experiment)

PARAMETER

PSE-to-Central S ta t i on
Separation

'SE-to-RTG Separation

PSE Orientation from Central
Station

PSE Deployment S i t e

PSE Leveling

PSE Alignment

In te r re la t ion

PSE Thermal
Shroud
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CONSTRAINT

8 t o  9  f t .  L i m i t e d  by 10 f t
cable.

15 f e e t  minimum from RIG nec-
essary t o  avoid thermal i n p u t
from RTG.

Southeast o f  Central S ta t i on ,
on opposite s ide  from the RTG,
v isua l ly  determined by as t ro -
naut.

Approximately leve l  spo t .

Must be coarse leve led by as-
tronaut w i th in  _5 degrees o f
ve r t i ca l .  F i v e  degrees i s  the
l i m i t  o f  the  automatic, f i n e -
level ing gimbal system.

Astronaut must rough a l i g n
with in 4-20 degrees o f  l una r
East, before opening PSE shroud,
by po in t ing  arrow on the  sensor
y i rd le  towards the  sun.

Fine alignment w i l l  be  perform-
ed by the  astronaut a f t e r  r e -
moving g i r d l e  and spreading
the thermal shroud. A s t r o n a u t
w i l l  read and repo r t ,  t o  the
nearest degree.

PSE must be no less  than 10 f t
from o ther  un i t s  t o  minimize
pickup o f  s t ray  v ib ra t ions .

Outer edge o f  thermal
shroud must l a y  f l a t  o n
the surface.



r .  2f) LSM (Lunar Surface Magnetometer)
PARAMETER C O N S T R A I N T

. S i t e  Select ion D e p l o y  LSM 40 t o  48 f e e t  down
sun o f  the Central S ta t i on
l imi ted by 50- foot  cable. T h i s
separation i s  required t o  min i -
mize EMI e f f e c t s  on LSM sensors.

Alignment

Leveling

Align the  LSM t o  w i t h i n  +3 o f
East-West sun l i n e .  A s t r o n a u t
should read the  shadowgraph
with in 4-1°. A l i g n m e n t  i s
c r i t i c a l  because thermal con-
t ro l  i s  c r i t i c a l  and exact
alignment i s  requi red t o  i n t e r -
pret LSM s c i e n t i f i c  da ta .

LSM should be placed i n  an app-
proximately leve l  s p o t ,  f r e e
from loose mater ia l .  L e v e l  t h e
LSM to w i th in  +3 '  o f  v e r t i c a l
using bubble l e v e l .  Recheck
level a f t e r  deploying sunshade.
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2g) HFE (Heat Flow Experiment)
PARAMETER

Site Selection

Alignment

Leveling

4.42

CONSTRAINTS

Deploy the HFE Electronics Pack-
age 25 to 30 feet south of  the
Central S ta t i on .  H F E  Electron-
ics Pacakge should be placed in
an approximately leve l  areas r e -
moved from any surface i r r egu -
l a r i t i e s  o r  rocks t h a t  may ob-
scure the  f i e l d -o f - v i ew  o f  the
HFE sunshield r e f l e c t o r .

Align the HFE Electronics Pack-
age t o  w i t h i n  +5 '  o f  the  plane
of  the e c l i p t i c  o r  lunar  equa-
to r.  T h i s  i s  accomplished by
rotat ing package u n t i l  shadaa
cast by UHT covers alignment de-
cal.  R a d i a t o r  must face away
from equator. D e p l o y  the  probes
1S to  19 f e e t  from the Electron-
ics Package maintaining 30 f o o t
minimum separation between
probes and RTG and probe-to-probe.

Level t h e  HFE Electronics Pack-
age t o  w i th in  5* o f  ve r t i ca l
using bubble l e v e l .  B u b b l e
should be f r ee  from case c i r c l e
to be w i th in  5 ' .



2g) HFE (Cont id)

PARAMETER

HFE Sore Holes

Core Hole

CONSTRANTS

Use the Apol lo  Lunar Surface
D r i l l  t o  make a l i n e d  bore
hole greater  than 2 .3  meters
deep i n  the  l una r  surface
and al igned t o  w i t h i n  15 degrees
of v e r t i c a l .

Each hole should be 1-1/2
diameters f rom the  r ims o f
"fresh" c ra te rs  more than
1 meter across.

Each hole should be 3  o r
more diameters f rom
boulders more than 1 meter
across.

Try t o  avoid having a
"fresh" c r a t e r  greater
than 2  meters across be-
tween bore holes.

Try t o  avoid having a
"fresh" c r a t e r  greater
than 5  meters across be-
tween the  FIFE bore holes
and the  core sample hole.

liFE Core Holes should be
d r i l l e d  i t h i n  15 degrees
of v e r t i c a l .
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2h) LPM (Lunar Portable Magnetometer)

PARAMETER C O N S T R A I N T S

LPM Leveling S e n s o r  should be leve l
wi th in  5  degrees,
u t i l i z i n g  bubble l eve l
on t r i pod .

LMP Alignment

In te r re la t ion

Align sensor t o  w i t h i n
3 degrees o f  sunl ine
u t i l i z i n g  shadowgraph
on t r i p o d .

Af ter  deploying sensor
assembly and re turn ing  t o
LRV, astronaut  should a l low
a minimum o f  60 seconds
for  magnetometer s t a b i l i -
zation.

Dep1Dy the  LPM a minimum o f
250 f e e t  from the LM and
approximately 50 f e e t  from
other deployed equipment.

Power f d e t w e e n  readings do no t  leave
READ switch on s ince on ly  17
minutes o f  ON t ime ex is ts  i n
the ba t t e r y.  Approx imate ly
4 hours t o t a l  o f  sensor t ime
exists.
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2i) LSUC (Lunar Surface U l t r a v i o l e t  Camera)

PARAMETER C O N S T R A I N T S

LSUC Deployment T h e  LSUC should be locatedto remain w i t h i n  the  shadow
of the  LM.

Power T h e  ba t te ry  box should belocated t o  remain i n  d i r e c t
sunl ight dur ing a t  l e a s t
the f i r s t  two - th i r ds  o f
the lunar  surface s tay.

LSUC Leveling U t i l i z e  l eve l i ng  jacks as
necessary t o  center the
bubble leve l  w i t h i n  the
case and then t u r n  leve l ing
jack t o  l ock  the  base i n
level pos i t i on ,

LSUC Alignment C e n t e r  the  ear th  i n  there t i c les  o f  the ear th  s i gh t .
Read azimuth and e levat ion
coordinates. These  a z i -
muth and e levat ion coord i -
nates w i l l  be  used t o
update the  se t t ings  i n
real t ime .

In te r re la t ion Astronaut should leave the
v i c i n i t y  o f  the camera as
soon as possib le  a f t e r  r e -
targeting due t o  the  vent ing
of waste gases from the l i f e
support systen which could
loca l l y  increase the  ambient
pressure thus causing t he
camera t o  stop operat ing.
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2j )  CRD (Cosmic Ray Detector)

PARAMETER C O N S T R A I N T S

Deployment D o  not  p u l l  r e d  r i n g  on
Cosmic Ray Detector Sheets
while the  RTG i s  i n  the
v i c i n i t y  o f  the LM

Retrieval

2k) SAC (So la r  Wind Composition)

PARAMETER

SC Deployment

SWC Orientation

SWC Leveling

SWC Alignment

Describe the  amount o f  lunar
dust on the  v i s i b l e  thermal
plates. Excess i ve  dust  exposure
may requ i re  ea r l y  r e t r i e v a l .

446

Detector panels should be
carefu l ly  protected from
dust dur ing removal f rom
the frame and fo ld ing .

CONSTRAINTS

Deploy the  SWC 60 t o  100
feet f rom the LM.

Orient the SWC fac ing the
sun.

Level t h e  SWC i n  a  v e r t i c a l
pOS i t i  on,

Align the  SVC t o  w i th in  30
degrees o f  the sun l i n e .



5.3 Equipment Decals

447

Decals are  provided as required t o  supplement the  crew c u f f  check-
l i s t s  and t o  provide deta i led  informat ion f o r  tasks t h a t  requ i re
step-by-step operat ions. F i g u r e  5.3-1 shows t he  decals f o r  the
lunar surface cameras and the  lunar  surface d r i l l .  F i g u r e  5.3-2
shows the  decal at tached t o  the  Far UV Camera g i v ing  i n i t i a l  s e t -
up procedures and re target ing  data f o r  each EVA.
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5.4 EMU Malfunction Procedures

The fo l low ing  Cu f f  Checkl is t  pages conta in  the  malfunct ion crew pro-
cedures f o r  eleven (11)  EMU malfunct ions, f o r  l oss  o f  voice communi-
cations through t h e  LCRU on the  LW! and BSLSS donning, a c t i v a t i o n  and
doff ing procedures. T h e s e  pages are  included as t h e  l a s t  sec t ion  i n
both t h e  CDR and LMP Cu f f  Checkl is t .
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EMU MALFU1CTIONS

ILMU 1 :  Vent  F laq-P,  7 7 7 1
Fan-tiff/On

' I f  Flag S t i l l  n n  A f t e r  10 Sec:
OPS-On, Purge V1v-1.0 (Fan F a i l )

2: Pri.ss f1ag-0,  Tenc—in,
OPS-on
I f  Pres Flag Clears:
Cap PRV, OPS-OfriOn
I f  C u f f  Gage SLable, OPS-Off
(PRV F a i l )
I f  Cu f f  Gage Decays W a n  O f f
(Leak Or PLSS Reg F a i l )

I l I f f s _ F l p q  S t i l l  On: Ve r i f y
Cuff Gage & E l  >3.4,  OPS-Off
(Pres Sens F a i l )
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Li. P L S S  U  L L ' y
I f  C u f f  Goge >4.0:  OPS-On,
FLE -  Off-7PLSS Reg F o i l )

I f  C: I ff  Glge <3.7 ,  OPS-0a
Cap PRV, OPS-Off/On
I f  Cu f f  Gngo S taMe,  OPS-Off
(PR'/ F a i l )
I f  Cu f f  Gage Lecays w/OPS O f f .
(Lea;: Or PLSS Reg F a i l )

I f  PL.SS 02 Oty Decr: OPS-On(LeW

1.••••1

:
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i lzip 4: H20 I l ag -A ,  Tune-On(Prin0
Ver Prim Heu -  O i ,  I f  Open
Ver TM For Sub] Res ta r t  Or Aux
1120 Act: Subl Restar t :  Pr int  1120
Clsd. Diverter-MAX, Wai t  5  Min,
DiverLer-MIN, Pr im H20 -  Open,
Wait 4  Min Or 1120 P l g  O f f ,
Diverter As Desrd (Sub] Orkthru
Aux 1120 Ac t :  Diverter-MIN, Aux
1120 - Open, Wai t  4 Min Or 1120
Flag O f f ,  D i v e r t e r  As Desrd
(Prim H20 Deplet ion)

I f  TM ODes Not Ver  Subl Orkthru
Or Prim H20 Deplet ion:
(1-120 Press S i  F a i l )

I f  Add' ]  Cool ing Reqd, A c t .
0SLSS ( S u l  Degrd) I f  No USLSS,
UPS - On, Purge V1v-fi i

I f  Prim 1120 -  Clsd:  Diverter-H1N,
Prim H20 -  Open, Wa i t  4 Min Or
1120 Flan O f f  D i v e r t r  As De.srd

i n  Fiag-A, Tone-On;,Auxd
1.fr Prim A u x  1120-Cpen, I f  Open

Add l  Cool ing Rcod, A c t .
BSISS (SU31, 112rjrd)[I f  no BSLSS
OPS-On, Purge V1v-h1j

Ver TM For Subl Res ta r t :  P r im
120-Clsd, Diverter-MAX, Lqait 5
Min, Diverter-N!%, Pr im 1f20-
Open, Wai t  4 Min Or H20 Flag
Off,  D i v e r t e r  As Desrd
( S W  b r k t h r u )

I f  TY. cons Not Ver  Subl Brk th ru :
(1120 Press S i  F a i l  o r  1120 Blocked
Or D o l e t e d )

I f  Prim Or Aux 1120-Clsd:
Diverter-MIN, Pr im & Aux H20
Open, tAait  4  Min (Jr 1120 Flag
Off, D i v e r t e r  As Desrd
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IIMU 5 :  lone-On,  No r  aqs
Cli Cuff  Gage
I f  <3.4:  OPS-On (Pres Flag
-WM 6  Leak Or PLSS Reg S h i f t )

. I f  >3.4:  A7 te r  Tone O f f ,
Cycle Node Sel A/AR
I f  Tone On Again:
Fan-Off 5  Soc,
I f . o  Vent Flag.: OS-On, Purge
V1v-Lo (Vent. Flag & Fan r a i l )
I f  Vont Flay_ Oa: Fan-On, Chuck
PLSS W Qty., I f  > Than Normal •
Deer Rate: OPS-ON (02 [ ' lag
Fail &  EMU Leak)

i f  o  Tone & TM Confirns Low
WO Press (1-120 Flag Fa i led 11.
H20 Sys Problem-Go T i  EMU 4 I f
PRIM In  Use,Or 4A i f  AUX I n  Use
I f  TM H20 Press Good (Transienl:
Cond Or Tone F a i l )

ILMU 6: C u f f  Cage <3.7 ,  i A l l  Othc.r
LIndico_tors OK) _ _ _ J

UPS-On
I f  Cuf f  Gage Increase,

cg s h i f t )
I f  No Gage Increase,
Ver IM >3.7,  UPS -  O f f
(Cuff Cage F a i l )

LI.Y.0  7: PLSS 02 Qlv  Ind  Anorm,-A
CA Cuff Cage Or 02 Flag-0
i f  Cu f f  Cape >4.0,  OPS-On,
PLSS-62-a f -Pr fS Reg F a i l )

I f  Cu f f  r.:Age <3.7 Or  02 r1ay-0 ,
VPS-011-TteTT
I f  No A l  u r eparent F a i l ,  Ve r  TM

IT4d-Or X-ducer Fa i l  O r  Leak)
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F I T  P.: C u f f  Cage >4.01
I f  02 Flag-0 Or PLSS 02 Decr,ftss

(PBS Reg F a i l )
I f  r d t h e r  V e r  TM (Gage F a i l )

1LOU o s  O f  PLiqp kniscLj
If_No Side Tone, OPS-On.
7u.rge Vlv-LO, A c t .  BSLSS

(Power F a i l ) [ I f  Vo MISS,
UPS-On, Purge V1v-1i ]

I f  S.idetone OK, Ver  Pump-On. I f
Add'l Cool ing Reqd, Ac t .  BSLSS
(Pbnip F a i l ) [ 1 f  No BSLSS,
OP-On, Purge V1v-'Il i].

456

7M1 10: Cuc l inn  lnadecuatli
Ver b iver ter - •AX & Pump-On
Ver Prim & ( I f  On Aux) Aux 1120
Open: I f  Open, A c t .  Gas Trap
5 Sec, i t  3  Min,  I f  A d d l
Cooling Reqd, A c t .  BSLSS (Flow
Restr, Subl O r  Pump Degrd, Or
Heat Leak) [ I f  No ESISS,
OPS-On, Purge V1v-Hi]

Ver TN For Aux 120 Ac t :  D i v e r t e r
MIN, Aux 1120-Open, Wai t  4  Min,
Diver ter  As Desrd (Pr im 1120
Depletion)

I f  Prim Or ( I f  On Aux) Aux 120
Clsd: DivrJrLer-MIN, Pr im & . ( I f
On Aux) Aux 1120-Open, Wai t  4
Min, D i v e r t e r  As Desrd
(I20 Flag F a i l )



1

CT)

CD
0 4

P. 0 j 1 ;  Ies.s b f  yoice
Ck Vol Contro ls  (Wheel A-Hou,
Blade-B-EVA)

Cycle PTT Sv-MTH & MOM
,(DR 1.1.0de Sel To  B.  IMP To A

(llInd Signals)
11. No Comm, CDR To A ,  IMP To B

Loss  01- ' !nice Crm-4 (LCRO)
kJ no c o m  ly.qween c rewen ,
perform—M-11.

I f  no CONN u i t h  MSFN:
C V U i  Coni ro i  Wheel-A-Hou)
Popo1nt LCRU antenna
Select a l te rna te  mode--
kODE - PM1/WB o r  FM/TV
Point selected antenna

ICRU cb -  d o s e
IRV AUX cb -  c lose
LCRU PGWER Si -  t .  pos WiT/EXT)

BSLSS Don And ArAivate

1 Unstow BSISS
2 Conn Te ther  Between Crewmen

BSISS 1120 Flow D iv ide r  A t  Good
r l ss ,  Good PISS On RH Side

3 Remove Oust Cover From MISS
H2O NOV D iv ider

4 Discon Good PLSS 1120 From PGA
5 Conn BSI_SS H20 Flow D iv ide r  To

PGA With Good PISS
6 r i  1 l  PISS Pump-Off

Oiscon Fa i led  PISS H20 From
PCIA & Secure

Di!icon DSLSS H20 From BSISS
H20 n o w  D iv ider

9 Conn BSLSS H20 To PGA With
Failed PISS• t

z n i 0  Conn Good PLSS 1120 To USL5S
1120 Flow D iv ide r
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1 Di scon BUSS From Fai led PISS
PGA

2 Di scon Tether  From Both PGA' s
3 Di scon PISS 112D From MISS
4 Di scon BSISS From PGA & Discard
5 Conn Good PISS 1120 To PGA
6 Ingress 1.1.1

E3SISS Doff

456
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