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APOLLO 17 LAUNCH DECEMBER 6 

The night launch of Apollo 17 on December 6 will be 

visible to people on a large portion of the eastern seaborad 

as the final United States manned lunar lhnding mission gets 

underway. 

Apollo 17 will be just one and a third days short of the 

US spaceflight duration record of 14 days set in 1965 by 

Gemini VII, and will be the sixth and final Moon landing in the 

Apollo program. Two of the three-man Apollo 17 crew will set 

up the fifth in a network of automatic scientific stations 

during their three-day stay at the Taurus-Littrow landing 

site. . 

-more- 
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Xn addition to erecting the scientific data relay station, 

Apollo 17 has the objectives of exploring and sampling the 

materials and surface features at the combination highland and 

lowland landing site and to conduct several inflight experi- 

ments and photographic tasks. 

The Taurus-Littrow landing site is named for the Taurus 

mountains and Littrow crater located in a mountainous region 

southeast of the Serenitatis basin. Dominant features of the 

landing site are three rounded hills, or "massifs" surrounding 

the relatively flat target point and a range of what lunar 

geologists describe as sculptured hills. 

Apollo 17 will be manned by Eugene A. Cernan, commander, 

Ronald E. Evans, command module pilot, and Harrison H. Schmitt, 

lunar module pilot. Cernan previously flew in space aboard 

Gemini 9 and Apollo 10, while Apollo 17 will be the first 

flight into space for Evans and Schmitt. Civilian astronaut 

Schmitt is also a professional geologist. Cernan holds the 

rank of Captain and Evans is a Commander in the US Navy. 

During their 75 hours on the lunar surface, Cernan and 

Schmitt will conduct three seven-hour periods of exploration, 

sample collecting and emplacing the Apollo Lunar Surface 

Experiment Package (ALSEP). Four of the five Apollo 17 ALSEP 

experiments have never been flown before. 

-more- 
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ALSEP, powered by a nuclear generator, will be deployed 

and set into operation during the first extravehicular activity 

(EVA) period, while the second and third EVAs will be devoted 

mainly to geological exploration and sample collection. 

The crew's mobility on the surface at Taurus-Littrow 

again will be enhanced by the electric-powered Lunar Roving 

Vehicle (LRV). Attached to a mount on the front of the LRV 

will be a color television camera which can be aimed and 

focussed remotely from the Mission Control Center. 

Cameras operated by Cernan and Schmitt will further 

record the characteristics of the landing site to aid in post- 

flight geological analysis. 

Data on the composition, density and constituents of 

the lunar atmosphere, a temperature profile of the lunar surface 

along the command module ground track and a geologic cross- 

section to a depth of 1 . 3  kilometers (.8 miles) will be gathered 

by instruments in the service module Scientific Instrument 

Module (SIM). Evans will operate the SIM bay experiments and 

mapping cameras while Cernan and Schmitt are on the lunar surface. 

During transearth coast, he will leave the spacecraft to recover 

film cassettes from the mapping cameras and the lunar sounder. 

-more- 
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Apollo 17 will be launched from Kennedy Space Center 

Launch Complex 39 at 9:53 pm EST December 6. Lunar surface 

touchdown by the lunar moduel will be at 2:55 pm EST December 11, 

with return to lunar orbit scheduled at 5:56 pm EST December 14. 

After jettisoning the lunar module ascent stage to impact on 

the Moon, the crew will use the service propulsion system 

engine to leave lunar orbit for the return to Earth. Trans- 

earth injection will be at 6:32 pm EST on December 16. Command 

module splashdown in the Pacific, southeast of Samoa, will be 

at 2:24 pm EST December 19. There the spacecraft and crew 

will be recovered by the USS Ticonderoga. 

Communications call signs to be used during Apollo 17 are 

America for the command module and Challenger for the lunar 

module. During docked operations and after lunar module 

jettison, the call sign will be Simply "Apollo 17." 

Apollo 17 backup crewmen are US Navy Captain John W. Young, 

commander; USAF Lieutenant Colonel Stuart A. Roosa, command 

module pilot; and USAF Colonel Charles M. Duke. All three have 

prior spaceflight experience: Young on Gemini 3 and 10, and 

Apollo 10 and 16; Roosa on Apollo 14; and Duke on Apollo 16. 
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Summary t imel ine  of major Apollo 1 7  events: 

EST - - Event  December Date 

Launch 

Translunar  I n j e c t i o n  

TV-Docking & LM e x t r a c t i o n  
Lunar O r b i t  I n s e r t i o n  

Descent O r b i t  I n s e r t i o n  #1 
Descent O r b i t  I n s e r t i o n  # 2  

Lunar Landing 

S t a r t  EVA 1 ( 7  hours )  
TV Camera on 

S t a r t  EVA 2 ( 7  hours )  
TV Camera on 

S t a r t  EVA 3 ( 7  hours)  
TV Camera on 
Lunar  L i f t o f f  (TV on) 
TV-LM & CSM Rendezvous 
TV Docking 

Transear th  I n j e c t i o n  
TV- V i e w  of Moon 

6 

7 
7 

1 0  

1 0  

11 

11 
11 
11 

1 2  
1 2  
1 3  
13  
1 4  
1 4  

1 4  
1 6  
1 6  

Transear th  Coast EVA (TV-1 h r ) 1 7  

TV - Press Conference 1 8  
Splashdown 1 9  

9:53 pm 

1:12 a m  
2:05 a m  

2:48 pm 

7:06 pm 

1:53 pm 

2:54 pm 

6:33 pm 
7 : 4 8  pm 

5:03 pm 
5:31 pm 

4:33 pm 
4:58 pm 
5:56 pm 
7:31 pm 

7:54 pm 
6:31 pm 

6:46 pm 

3:18 pm 
6:OO pm 

2:24 pm 

(End of gene ra l  release; background informat ion  fo l lows . )  
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A COMPARISON OF LUNAR SCIENCE BEFORF: AND AFTER APOLLO 

The as t ronomica l  obse rva t ions  of t h e  Moon p r i o r  t o  
Apollo g i v e  us  a very  d e t a i l e d  p i c t u r e  of t h e  s u r f a c e  o f  
t h i s  p l a n e t .  However, even t h e  m o s t  s e n s i t i v e  t e l e s c o p e s  
were unable  t o  f u r n i s h  t h e  v a r i e t y  of s c i e n t i f i c  d a t a  t h a t  
i s  necessary t o  t h e  understanding of t h e  h i s t o r y  and evolu- 
t i o n  o f  the p l a n e t .  I n  p a r t i c u l a r ,  it was necessary  t o  know 
something about  t h e  chemistry and something about t h e  i n t e r -  
na l  s ta te  or  c o n d i t i o n  of t h e  p l a n e t  b e f o r e  w e  could do much 
more than  s p e c u l a t e  about  t h e  o r i g i n  and p a s t  h i s t o r y  of t h e  
Moon. The most impor tan t  s c i e n t i f i c  obse rva t ions  concerning 
t h e  Moon t h a t  existed p r i o r  
Moon by e i ther  manned o r  unmanned s p a c e c r a f t  are as fol lows:  

t o  t h e  d i r e c t  e x p l o r a t i o n  of t h e  

1) The mean d e n s i t y  of t h e  moon i s  3 . 3 4  gm/cc. When 
t h i s  number i s  compared t o  t h e  d e n s i t y  of o t h e r  p l a n e t s  (this 
comparison involves  a s u b s t a n t i a l  c o r r e c t i o n  f o r  t h e  e f f e c t s  
of p r e s s u r e  i n  p l a n e t s  a s  l a r g e  as t h e  E a r t h  and Venus), w e  
see t h a t  t h e  d e n s i t y  of t h e  Moon i s  less than  t h a t  of any of 
o t h e r  terrestrial  p l a n e t s .  I f  w e  accep t  t h e  hypothes is  t h a t  
s tony  meteorites a r e  samples of t h e  a s t e r o i d s ,  w e  a l s o  observe 
t h a t  t h e  Moon is lower i n  d e n s i t y  than  t h e  p a r e n t  bodies  of 
many meteorites. This  s i n g l e  f a c t  has  been an enigma t o  any- 
one a t t empt ing  t o  i n f e r  a chemical composition f o r  t h e  Moon. 
One t h i n g  can be c l e a r l y  concluded from t h i s  fact  -- t h a t  is ,  
t h a t  t h e  Moon has  less metall ic i r o n  than  t h e  Ear th .  The 
d i f f e r e n c e  between t h e  l u n a r  d e n s i t y  and t h a t  o f  c h o n d r i t i c  
m e t e o r i t e s  i s  p a r t i c u l a r l y  puzz l ing  because t h e s e  o b j e c t s  
have compositions t h a t  are s imilar  t o  those  of t h e  Sun once 
one removes t h o s e  elements  which form gaseous compounds a t  
modest tempera tures  (hydrogen, helium, n i t r o g e n ,  carbon, 
neon, and t h e  o t h e r  rare g a s e s ) .  

2 )  The second major c h a r a c t e r i s t i c  of t h e  Moon goes 
back t o  G a l i l e o ,  who observed t h a t  t h e  Earth-facing s i d e  of 
t h e  Moon c o n s i s t e d  of mountainous r eg ions  t h a t  he  des igna ted  
terra,  and smoother, phys iog raph ica l ly  lower r eg ions  which 
he des igna ted  mare by analogy wi th  t h e  terrestrial  oceans 
and c o n t i n e n t s .  The albedo o r  r e f l e c t i v i t y  of t h e s e  two 
reg ions  i s  markedly d i f f e r e n t  -- t h e  mare r eg ions  be ing  
very dark when compared t o  t h e  terra reg ions .  Astronomical 
s t u d i e s  added a g r e a t  d e a l  of d e t a i l  t o  G a l i l e o ' s  d i scovery ,  
i nc lud ing  some r a t h e r  f i n e  f e a t u r e s  such as t h e  r i l les  which 
w e r e  j u s t  b a r e l y  r e so lved  by good t e l e scopes .  However, t h e  
cause of t h i s  fundamental physiographic  d i f f e r e n c e  w a s  n o t  
w e l l  understood b e f o r e  t h e  era of Apollo. The exp lana t ion  
of t h e  r e l a t i v e l y  smooth m a r e  b a s i n s  ranged from t h e  conclu- 
s ion  t h a t  they were very extensive lava f i e l d s  t o  t h e  hypo thes i s  
t h a t  t h e y  w e r e ,  i n  f a c t ,  d u s t  bowls -- t h a t  i s ,  e x t e n s i v e  d u s t  
d e p o s i t s .  There w e r e  even some sc i en t i s t s  who s e r i o u s l y  suggested 
t h a t  t h e y  w e r e  f i l l e d  by a type  of sedimentary rock t h a t  w a s  
deposited a t  a very e a r l v  staqe i n  l u n a r  h i s t a r v  when the Moon 
had an qtmogphere, 

- 

-moreT 
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3 )  The origin of the circular depressions or craters, which 
are the most common physiographic feature of the lunar surface, 
was the basis of continual scientific controversy. Two types 
of explanations were offered -- first, that they were volcanic 
features similar to terrestrial calderas or volcanic collapse 
features; secondly, that they were produced by projectiles . impacting on the lunar surface in the way that meteorites had 
occasionally been observed to fall on Earth. In fairness to 
the proponents of the various theories, it should be recognized 
that no one ever claimed that all craters were either meteoritic 
or volcanic. Those scientists tending to favor the volcanic origin 
emphasized that large numbers -- including some craters much larger 
than any terrestrial caldera -- were volcanic in origin. Others 
favoring the impact origin also admitted that a few atypical 
craters such as Davy Rille and the dark halo craters of Alphonsus 
may, indeed, be evidence of minor volcanism on the lunar surface. 

4 )  In parallel with the role of volcanism on the lunar 
surface, there were two schools of thought on the thermal history 
of the Moon. The first of these held that the Moon was a 
relatively inactive body which may have undergone some chemical 
differentiation which, in any event, took place very early in 
lunar history. The second expected that the Moon was similar 
to the Earth with a long and continuous record of volcanism 
and chemical differentiation. Some adherents to this school 
fully expected that some volcanism may have persisted to the 
most recent geologic epochs; that is, as recently as 10 million 
years ago. 

5) The chemistry of the lunar surface was a total unknown 
before Surveyor V. Nevertheless, there were a number of definite 
suggestions -- for example, it was at one time suggested that 
carbonaceous chondrites were derived from the dark mare regions 
of the Moon. Others suggested that a type of meteorite known 
as eucrites was representative of the lunar surface. Still 
others suggested that a very silica-rich glass found in 
mysterious terrestial objects called tektites must represent 
parts of the lunar surface. One could not even be sure that 
these hypotheses were all inconsistent with each other. At 
this point in time, we will never know the extent to which the 

Moon. The data returned from these analyses were of surprisingly 
high quality. They were, however, so quickly superseded by 

L the analyses of the returned samples that there was never 
sufficient time for them to be completely integrated into 
scientific thinking on the Moon. 

- Surveyor analyses may have affected our understanding of the 

-more- 
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6 )  Several o t h e r  r e s u l t s  ob ta ined  by unmanned s p a c e c r a f t  
helped set  t h e  s t a g e  f o r  Apollo. They are t h e  d iscovery  of 
t h e  mascons, which r e q u i r e  a remarkably r i g i d  o r  s t r o n g  lunar 
shal low in t e r io r . - -  t h e  de te rmina t ion  (by Explorer  35) t h a t  
t h e  Moon had a very  weak, perhaps n o n e x i s t e n t ,  magnetic f i e l d ;  
and f i n a l l y ,  t h e  obse rva t ion  (by bo th  Russian and American 
s p a c e c r a f t )  t h a t  t h e  lunar backside w a s  very d i f f e r e n t  from 
t h e  f r o n t s i d e  i n  t h a t  dark mare r eg ions  w e r e  e s s e n t i a l l y  
absen t  from t h e  backside of t h e  Moon. 

A s  w e  a n t i c i p a t e  t h e  s i x t h  manned l and ing  on t h e  l u n a r  
s u r f a c e ,  w e  are i n f i n i t e l y  r i c h e r  i n  f a c t s  concerning t h e  Moon. 
Many of t h e  f a c t s  and obse rva t ions  have a l r e a d y  been t e n t a t i v e -  
l y  assembled i n t o  t h e o r i e s  and models which are l e a d i n g  us t o  
a genuine understanding of t h e  Moon's h i s t o r y .  I n  o t h e r  cases, 
it is proving extremely d i f f i c u l t  t o  come up wi th  an exp lana t ion  
t h a t  accounts  f o r  a l l  of t h e s e  facts  i n  a s e l f - c o n s i s t e n t  way. 
The major a r e a s  o f  understanding which have come o u t  of t h e  un- 
manned e x p l o r a t i o n  and f i v e  manned l and ings  a r e  b r i e f l y  out -  
l i n e d  he re :  

1) W e  now have a r a t h e r  d e f i n i t e  and r e l i a b l e  t i m e  scale 
f o r  t h e  sequence of even t s  i n  l u n a r  h i s t o r y .  I n  p a r t i c u l a r ,  
it has been e s t a b l i s h e d  wi th  some confidence t h a t  t h e  f i l l i n g  
of t h e  mare b a s i n s  l a r g e l y  took p l a c e  between 3.1 and 3.8 
b i l l i o n  y e a r s  ago. Since t h e s e  s u r f a c e s  r e p r e s e n t  t h e  major 
phys iographic  f e a t u r e s  on t h e  l u n a r  s u r f a c e ,  w e  can immediately 
i n f e r  t h a t  t h e  bulk of l u n a r  h i s t o r y  recorded on t h e  s u r f a c e  
of t h e  Moon ( t h a t  i s ,  t h e  t i m e  o f  formation of more than  9 0  
pe rcen t  of t h e  craters) took p l a c e  be fo re  4 b i l l i o n  y e a r s  ago. 
This  i s  q u i t e  d i f f e r e n t  from t h e  t e r res t r ia l  s i t u a t i o n  where 
most o f  t h e  E a r t h ' s  ocean b a s i n s  are younger than  300 m i l l i o n  
y e a r s ,  and rocks o l d e r  d - a n  3 b i l l i o n  y e a r s  make up an almost 
i n s i g n i f i c a n t  p ropor t ion  of t h e  s u r f a c e  of t h e  Ea r th .  One of 
t h e  major o b j e c t i v e s  f r e q u e n t l y  s t a t e d  by groups of s c i e n t i s t s  
involved i n  p lanning  t h e  Apollo s c i e n c e  a c t i v i t i e s  w a s  t o  
f i n d  rocks t h a t  might d a t e  back t o  t h e  formation o f  t h e  Moon, 
i t s e l f .  Underlying t h i s  o b j e c t i v e  w a s  t h e  hope t h a t  one might 
f i n d  a p r i m i t i v e  o r  p r e d i f f e r e n t i a t i o n  sample o f  t h e  p l a n e t .  
up u n t i l  now, t h i s  o b j e c t i v e  has  e luded  us i n  t h e  sense  t h a t  
none of t h e  samples r e t u r n e d  t o  d a t e  i s  unmodified by younger 
events i n  l u n a r  h i s t o r y .  There i s  s t r o n g  c i r c u m s t a n t i a l  evi- 
dence ( f o r  example, t he  apparent  age of some s o i l s )  t h a t  rocks 
d a t i n g  back t o  4.5 o r  4 . 6  b i l l i o n  y e a r s  must e x i s t  on t h e  
l u n a r  s u r f a c e .  However, it now appears  t h a t  t h e  i n t e n s e  
bombardment of t h e  luna r  s u r f a c e  by p r o j e c t i l e s  t h a t  range i n  
s i z e  up t o  t ens  o f  k i lome te r s  i n  diameter  w a s  r a t h e r  e f f e c t i v e  
i n  r e s e t t i n g  most of t h e  c locks  used t o  determine t h e  a b s o l u t e  
ages o f  rocks .  The widespread occurence of h ighland  m a t e r i a l  
wi th  an apparent  age of 3.8 - 4.1 b i l l i o n  y e a r s  i s  today 
a s s o c i a t e d  by some sc ien t i s t s  w i t h  t h e  formation of t h e  Imbrium 
b a s i n ,  which i s  thought  t o  be produced by t h e  c o l l i s i o n  of a 
50 k i lome te r  p r o j e c t i l e  w i th  t h e  l u n a r  s u r f a c e .  

-more- 
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W e  should recognize ,  however, t h a t  more d e t a i l e d  s t u d i e s  
of some of t h e  r e t u r n e d  samples may change t h e  i n t e r p r e t a t i o n  
of t h e s e  ages. I n  o t h e r  words, w e  cannot  be n e a r l y  as s u r e  
that  w e  know t h e  age of formation of t h e  Imbrium b a s i n  as w e  
are of the t i m e  of c r y s t a l l i z a t i o n  of t h e  mare v o l c a n i c  rocks .  

2 )  The r e l a t i v e  importance of v o l c a n i c  and impact- 
produced f e a t u r e s  on t h e  l u n a r  s u r f a c e  i s  today r a t h e r  w e l l  
e s t a b l i s h e d .  There is almost unanimous agreement t h a t  t h e  
dark mare r eg ions  are, indeed,  unde r l a in  by e x t e n s i v e  lava 
flows. This i s  shown bo th  by t h e  rocks r e t u r n e d  f r o m  t h e  
Apollo 11, 1 2 ,  and 15 sites and by t h e  h igh  r e s o l u t i o n  photo- 
graphs which g i v e  us very convincing p i c t u r e s  of features 
comparable t o  terrestrial  lava f lows.  On t h e  o t h e r  hand, 
almost a l l  craters appear t o  be caused by impact ing p r o j e c t i l e s .  
The occurrence  of v o l c a n i c  rocks i n  t h e  terra  r eg ions  is an 
open ques t ion .  Pre l iminary  i n t e r p r e t a t i o n s  of t h e  Apollo 1 6  
samples sugges t  t h a t  vo lcan ic  a c t i v i t y  i n  t h e  highland r eg ion  
may be h igh ly  r e s t r i c t e d  or v i r t u a l l y  nonex i s t en t .  

3 )  A major o b j e c t i v e  under ly ing  many of t h e  Apollo ex- 
per iments  w a s  t h e  i n v e s t i g a t i o n  of t h e  l u n a r  i n t e r i o r .  Most 
of o u r  in format ion  concerning t h e  i n t e r i o r  of t h e  Ea r th  derives 
from a knowledge of t h e  way i n  which t h e  v e l o c i t y  of a c o u s t i c  
waves v a r i e s  w i th  depth.  The s tudy  of t e r r e s t r i a l  ear thquakes  
has  provided a d e t a i l e d  p i c t u r e  of t h e s e  v a r i a t i o n s  w i t h i n  t h e  
Ear th .  The Apollo 11 seismograph i n d i c a t e d  t h a t  when compared 
t o  t h e  Ea r th  the Moon i s  s e i s m i c a l l y  very q u i e t .  This  r e s u l t  
i s ,  of course ,  c o n s i s t e n t  w i th  t h e  conclus ion  t h a t  volcanism 
and o t h e r  t ypes  of t e c t o n i c  a c t i v i t y  have been rare o r  a b s e n t  
from t h e  lunar scene f o r  t h e  l a s t  2-3 b i l l i o n  yea r s .  I t  w a s  
a disappointment  i n  t h a t  it i n d i c a t e d  t h a t  in format ion  regard- 
i n g  t h e  i n t e r i o r  would be spa r se .  However, t h e  use of S I V B  
impacts and t h e  very f o r t u n a t e  impact of a large m e t e o r i t e  on 
May 1 3 ,  1 9 7 2 ,  have today shown a remarkable s t r u c t u r e  f o r  t h e  
upper 150 k i lome te r s  of t h e  Moon. I n  p a r t i c u l a r ,  w e  have 
l ea rned  f r o m  l u n a r  seismology t h a t  t h e  Moon has  a c r u s t  more 
than  60 k i lome te r s  t h i c k .  More p r e c i s e l y ,  one should s a y  
t h a t  t h e r e  i s  a seismic d i s c o n t i n u i t y  where t h e  v e l o c i t y  of 
sound increases suddenly from 7 ki lometers  p e r  second t o  
8 k i lome te r s  p e r  second a t  about 65  k i lome te r s  depth.  The 
p r e c i s e  o r i g i n  of t h i s  d i s c o n t i n u i t y  i s  s t i l l  a subject for  
debate. 

-more- 
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The most commonly held explanation suggests that it is due 
to the chemical differentiation of the upper part of the Moon -- 
in particular, that an extensive, partial melting of this region 
produced low-density liquids which arose to cover the lunar 
surface, leaving a high-density residue that accounts for the 
high velocity material below 65 kilometers. A minority opinion 
holds that the velocity contrast at 65 kilometers is due to 
a pressure-induced phase change. 

4 )  We now have a much more detailed understanding of the 
Moon's present magnetic field. It is clearly not negligible as 
was thought prior to the Apollo missions. The magnetometers 
emplaced on the lunar surface reveal a surprisingly strong, but 
variable, field. Both the direction and the intensity of the 
magnetic field vary. This heterogeneity in the local field is, 
of course, smoothed out when one moves away from the lunar 
surface. So the field seen by an orbiting spacecraft is much 
lower than that recorded on the surface. We have also determined 
that the mare lava flows crystallized in a magnetic field which 
was much stronger than that of the present Moon. This raises 
the very interesting possibility that during its early history, 
the Moon was either embedded in a relatively strong inter- 
planetary magnetic field or had a magnetic field of its own 
which has since disappeared. Either possibility presents very 
serious problems in the sense that we are forced to make assump- 
tions which are not entirely consistent with what some scientists 
hypothesize we know about the Sun or the early history of the 
Moon. 

5) The fluctuation in the magnetic fields measured at the 
lunar surface is a function of the flux of incoming charged 
particles (solar wind) and the internal electrical conductivity 
of the Moon. Careful study of these fluctuations shows that the 
Moon has a relatively low conductivity. To a first order, the 
conductivity of most silicates is a function of temperature and 
chemical composition. It is particularly sensitive to the 
abundance of ferrous and ferric iron. At present, one cannot 
completely sort out these two parameters. If the interior of 
the Moon has a "normal" iron concentration, the conductivities 
appear to place upper limits of 1200-15OO0C on the temperature 
of the deep interior. 

6 )  The heat escaping by conduction from the interior of a 
planet depends on the amount of heat produced by the decay of 
radio&ctive elements, the thermal conductivity of the deep interior, 
and the initial temperature of the deep interior. Using rather 
imprecise models and making reasonable assumptions concerning the 
abundance o f  the radioactive elements potassium, uranium, and 
thorium, it was expected that the energy flux from the interior 
of the Moon would be substantially lower than that for the Earth 
simply because the Moon i s much smaller. 

-more- 
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The f i r s t  measurement of t h i s  q u a n t i t y  a t  t h e  Apollo 15 
s i te  i n d i c a t e s  t h a t  t h i s  i s  n o t  t h e  case. I f  t h i s  measurement 
i s  c h a r a c t e r i s t i c  of t h e  whole Moon, t h e  only  p l a u s i b l e  explan- 
a t i o n  t h a t  has  been p u t  f o r t h  t o  d a t e  r e q u i r e s :  F i r s t ,  t h a t  
t h e  Moon i s  r i c h e r  i n  t h e  r a d i o a c t i v e  elements uranium and 
thorium than t h e  Earth:  and secondly,  t h a t  t h e s e  elements  a r e  
s t r o n g l y  concent ra ted  i n t o  t h e  upper p a r t s  o f  t h e  Moon. When 
combined wi th  t h e  obse rva t ions  on t h e  v o l c a n i c  h i s t o r y  of t h e  
Moon and t h e  present-day i n t e r n a l  tempera tures ,  t h e  energy f l u x  
l e a d s  t o  t w o  c u r r e n t  p i c t u r e s  of l u n a r  evo lu t ion .  The f i r s t  
assumes t h a t  t h e  v a r i a t i o n  i n  r a d i o a c t i v i t y  wi th  depth i s  a 
primary c h a r a c t e r i s t i c  of t h e  p l ane t :  t h a t  i s ,  t h e  p l a n e t  w a s  
chemical ly  l aye red  du r ing  i t s  formation.  I n  t h i s  case, t h e  
i n i t i a l  temperature  of t h e  l u n a r  i n t e r i o r  below 500 k i lome te r s  
was r e l a t i v e l y  l o w ,  and t h e  deep i n t e r i o r  of t h e  Moon g radua l ly  
became h o t t e r ,  perhaps reaching  t h e  mel t ing  p o i n t  du r ing  t h e  
l a s t  b i l l i o n  years .  Volcanism can be e n t i r e l y  accounted f o r  
by e a r l y  mel t ing  i n  t h e  o u t e r  4 0 0  k i lome te r s  of t h e  Moon which 
were formed a t  a h ighe r  temperature  than  t h e  c e n t r a l  co re  of 
t h e  Moon. The a l t e r n a t i v e  model of thermal  e v o l u t i o n  assumes 
t h a t  t h e  Moon w a s  chemical ly  homogeneous when it formed and 
underwent e x t e n s i v e  chemical d i f f e r e n t i a t i o n  t o  b r i n g  r ad io -  
a c t i v i t y  t o  t h e  s u r f a c e  very s h o r t l y  af ter  i t s  formation -- 
i n  o t h e r  words, w e  begin wi th  a molten Moon. Each of t h e s e  
models has  some problems. The o b j e c t i v e s  are, i n  a sense ,  
e s t h e t i c .  Some s c i e n t i s t s  o b j e c t  t o  t h e  hypothes is  t h a t  t h e  
Moon was i n i t i a l l y  heterogeneous on t h e  grounds t h a t  such 
s t r u c t u r e  r e q u i r e s  special assumptions regard ing  t h e  processes  
t h a t  formed p l a n e t s .  Others  o b j e c t  t o  t h e  i d e a  of a molten 
Moon t h a t  convenient ly  d i f f e r e n t i a t e s  t o  b r i n g  t h e  r a d i o a c t i v -  
i t y  t o  t h e  s u r f a c e  as an equa l ly  a r b i t r a r y  idea .  

l u n a r  surface a r e  those  concerned with t h e  chemistry and miner- 
a logy o f  t h e  s u r f a c e  m a t e r i a l s .  The s tudy  of samples from t h e  
s i x  Apollo s i tes  and two Luna s i tes  r e v e a l s  a number of chemical 
c h a r a c t e r i s t i c s  t h a t  a r e  appa ren t ly  moonwide. There i s ,  never- 
t h e l e s s ,  some hes i t ancy  t o  g e n e r a l i z e  from t h e s e  r e l a t i v e l y  
minute samples t o  t h e  whole l u n a r  s u r f a c e .  Fo r tuna te ly ,  two 
experiments carried o u t  i n  l u n a r  o r b i t  provided e x c e l l e n t  data 
r ega rd ing  t h e  r e g i o n a l  d i s t r i b u t i o n  o f  va r ious  rock types .  
The x-ray f luo rescence  experiment very convincingly de f ined  
t h e  prime d i f f e r e n c e  between t h e  chemistry of t h e  mare and 
h ighland  reg ions .  I t  showed t h a t  t h e  highland reg ions  a r e  
unusual ly  r i c h  i n  aluminum -- much r i c h e r ,  i n  f a c t ,  than  most 
t e r r e s t r i a l  con t inen t s .  This obse rva t ion ,  a long  wi th  t h e  
ub iqu i tous  occurence of fragments which show an apparent  en- 
richment i n  t h e  minera l  p l a g i o c l a s e ,  l e a d s  t o  t h e  s t r o n g  
hypothes is  t h a t  t h e  r e g o l i t h  and s o i l  of highland reg ions  i s  
under la in  by a " c r u s t "  s imilar  t o  t h e  t e r r e s t r i a l  rock 
des igna ted  a n o r t h o s i t e .  

7) The most e x t e n s i v e  and d ive r se  d a t a  ob ta ined  on t h e  
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The x-ray fluorescence results show that mare regions have 
aluminum concentrations 2-3 times lower than those of the terra 
or highland regions, along with magnesium concentrations that 
are 1 1/2 - 2 times greater than those of the terra regions. 
These differences are totally consistent with the chemistry 
of the returned samples. When combined with data from the 
returned samples, these observations provide an excellent 
explanation of the morphological and albedo differences. We 
have, for example, determined that all mare basalts are unusually 
rich in iron and sometimes rich in titanium. The high iron 
concentration of the mare vis-a-vis the low concentration of 
the highlands is the basic explanation of the albedo differ- 
ences since both glass and mineral substances rich in iron and 
titanium are usually very dark. A second experiment carried 
from lunar orbit shows that the region north and south of the 
crater Copernicus is remarkable rich in radioactive elements. 
A band going north from the Fra Mauro site to a region west 
of the Apollo 15 site contains soil that must have 20 times 
more uranium andthorium than most of the mare or terra in 
other parts of the Moon. The existence of a rock rich in these 
elements was also inferred from samples from the Apollo 12, 14 
and 15 sites. The uneven distribution of this rock -- commonly 
disignated KREEP basalt -- is a major enigma in the early evolu- 
tion of the Moon. The time of formation of rocks with this 
chemistry is not well determined. There is, however, strong 
circumstantial evidence that some of the uranium-rich KREEP 
basalts were originally formed between 4.3 and 4.4 billion 
years ago. Both the samples and orbital geochemical experiments 
indicate that the three most common rocks in the lunar surface 
are plagioclase - or aluminum-rich anorthosites; uranium, 
thorium-rich "KREEP" basaltic rocks; and iron-rich mare basalts. 
With the exception of the mare basalts, we do not have well 
documented, unambiguous theories or models that explain the 
chemical or mineralogical characteristics of these rocks. 
Nevertheless, the differences between the lunar rocks and 
terrestrial rocks are so marked that we can conclude that the 
Moon must be chemically different from the Earth. The Moon 
appears to be much richer in elements that form refractory com- 
pounds at temperatures of 1600-1800°K. Thermodynamic considera- 
tions show that calcium,aluminum, and titanium silicates are 
the most refractory compounds that exist in a solar dust cloud. 
Many scientists are now coming to the conclusion that the chemistry 
of the lunar surface is telling us that some separation of solid 
material and gas in this dust cloud took place at temperatures 
in excess of 1600OK. The Moon is also strongly depleted in 
elements that are volatile at high temperatures. This is, of 
course, consistent with the enrichment in refractory elements. 

-more- 
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None of t h e  t h r e e  t h e o r i e s  r ega rd ing  t h e  o r i g i n  of t h e  
Moon -- t h a t  i s ,  s e p a r a t i o n  from t h e  Ea r th ,  cap tu re  from a 
circumsolar o r b i t ,  or formation f r o m  a d u s t  c loud surrounding 
t h e  Ea r th  -- can be a b s o l u t e l y  r u l e d  o u t  from t h e  p r e s e n t  
d a t a .  The chemical d i f f e r e n c e  between t h e  Ea r th  and t h e  Moon 
must, however, be expla ined  i f  t h e  Moon was t o r n  o u t  of the  
Ear th .  The d e p l e t i o n  i n  v o l a t i l e s  and enrichment i n  r e f r a c -  
tor ies  p l a c e  a c o n s t r a i n t  on t h i s  theory  t h a t  w i l l  be very  
d i f f i c u l t  t o  account f o r .  



-14- 

APOLLO 17 MISSION OBJECTIVES 

The final mission in the Apollo lunar exploration pro- 
gram will gather information on yet another type of geological 
formation and add to the network of automatic scientific 
stations. 
nation of mountainous highlands and valley lowlands from 
which to sample surface materials. The Apollo 17 Lunar 
Surface Experiment Package (ALSEP) has four experiments 
never before flown, and will become the fifth in the lunar 
surface scientific station network. Data continues to be 
relayed to Earth from ALSEPs at the Apollo 12, 14, 15 and 16 
landing sites. 

and sample the materials and surface features at Taurus- 
Littrow, to set up and activate experiments on the lunar sur- 
face for long-term relay of data, and to conduct inflight 
experiments and photographic tasks. 

module is the heart of the inflight experiments effort on 
Apollo 17. The SIM Eay contains three experiments never 
flown before in addition to high-resolution and mapping 
cameras for photographing and measuring properties of the 
lunar surface and the environment around the Moon. 

The Taurus-Littrow landing site offers a combi- 

The three basic objectives of Apollo 17 are to explore 

The scientific instrument module (SIM) bay in the service 

While in lunar orbit, command module pilot Evans will 
have the responsibility for operating the inflight experi- 
ments during the time his crewmates are on the lunar surface. 
During the homeward coast after transearth injection, Evans 
will perform an in-flight EVA hand-over-hand back to the 
SIM Bay to retrieve film cassettes from the SIM Bay and pass 
them back into the cabin for return to Earth. 

The range of exploration and geological investigations 
made by Cernan and Schmitt at Taurus-Littrow again will be 
extended by the electric-powered lunar roving vehicle. 
Cernan and Schmitt will conduct three seven-hour EVAs. 

Apollo 17 will spend an additional two days in lunar 
orbit after the landing crew has returned from the surface. 
The period will be spent in conducting orbital science ex- 
periments and expanding the fund of high-resolution photo- 
graphy of the Moon's surface. 

-more- 



SITE SCIENCE RATIONALE 

APOLLO 11 APOUO 12 APOUO 14 

MPE MARE MARE HILLY UPLAND 

PROCESS BASINFILL IN  BASINFILL IN  EJECTA BLANKEl 
FORMATION 

' MATERIAL BASALTIC LAVA BASALTIC LAVA DEEP-SEATED 
CRUSTAL MATERIAL 

AGE OLOER MARE YOUNGER MARE *EARLY HISTORY 
FIUING FILLING ff MOON 

PRE-MARE 
MTER IAL 

FORMATION 
-1MBRIUM BASIN 

APOLLO 15 
MOUNTAIN FRONT/ 
R I LlElMARE 

MOUNTAIN SCARP 
BASINFILLING 
RILLE FORMATION 

DEEPER-SEATED 

BASALTIC LAVA 

COMPOSITION AND 
AGE ff APENNINE 
FRONT MATERIAL 
RILLE ORIGIN AND 

CRUSTAL MATERIAL 

AGE 
*AGE OF IMBRIUM 

MARE FILL 

APOLLO 16 APOLLO I7 
HIGHLAND HILLS HIGHLAND MASSIFS 
AND PLAINS AND DARK MANTLE 

VOCCANlC MASSIF UPLlFl  
I 

pl 
I 

LOW LAND FILLING P 
CONSTRUCTION 

FILLING 

VOLCANIC HIGHLAND CRUSTAL MATERIAL 
MATERIALS VOLCANIC DEPOSITS 

*HIGHLAND BASIN *VOLCANIC MANTLE P 

COMPOSITION AND 
AGE ff HIGHLAND 
CONSTRUCTION AND 
MOD IF I CAT1 ON 

AGE OF CAY LEY 

COMPOSITION AND AGE 
OF HIGHLAND MASSIFS 
AND POSSIBLY OF LOW- 
LAND FILLING 

*COMPOSITION AND AGE 
OF DARK WNTLE 
NANRE OF A ROCK 
LANDSLIDE 

COMPOSITION AND 

FORMATI ON 
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LAUNCH OPERATIONS 

Prelaunch P r e p a r a t i o n s  

NASA's John F. Kennedy Space C r a f t  Center  performs pre- 
f l i g h t  checkout,  t e s t  and launch of t h e  Apollo 1 7  space v e h i c l e .  
A government-industry team of about 600 w i l l  conduct t h e  f i n a l  
countdown, 500  of them i n  F i r i n g  Room 1 i n  t h e  Launch Control 
Center  and 1 0 0  i n  t h e  s p a c e c r a f t  c o n t r o l  rooms i n  t h e  Manned 
Spacec ra f t  Opera t ions  Building (MSOB). 

persons who are d i r e c t l y  involved i n  launch o p e r a t i o n s  a t  KSC 
from t h e  t i m e  t h e  v e h i c l e  and s p a c e c r a f t  stages arr ive a t  t h e  
Center  u n t i l  t h e  launch i s  completed. 

The f i r i n g  room team i s  backed up by more than  5 , 0 0 0 .  

I n i t i a l  checkout of t h e  Apollo spacecraft is conducted 
i n  work s t a n d s  and i n  t h e  a l t i t u d e  chambers i n  t h e  Manned 
Spacec ra f t  Operat ions Building a t  Kennedy Space Center.  A f t e r  
completion of checkout t h e r e ,  t h e  assembled s p a c e c r a f t  i s  t aken  
t o  t h e  Vehicle  Assembly Bui ld ing  (VAB) and mated wi th  t h e  
launch v e h i c l e .  There t h e  f irst  i n t e g r a t e d  s p a c e c r a f t  and 
launch v e h i c l e  tests are conducted. The assembled space 
v e h i c l e  i s  then  r o l l e d  o u t  t o  t h e  launch pad f o r  f i n a l  pre-  
p a r a t i o n s  and countdown t o  launch. 

October,  1970, whi le  Apollo 1 4  w a s  undergoing checkout i n  the 
VAB . 

F l i g h t  hardware f o r  Apollo 1 7  began a r r i v i n g  a t  KSC i n  

The command/service module a r r i v e d  a t  KSC i n  l a t e  March, 
1 9 7 2 ,  and w a s  p l aced  i n  an a l t i t u d e  chamber i n  t h e  MSOB f o r  
systems tests and unmanned and manned chamber runs.  During 
t h e s e  runs ,  t h e  chamber a i r  w a s  pumped o u t  t o  s imula t e  t h e  
vacuum of  space a t  a l t i t u d e s  i n  excess of 200,000 feet .  I t  
i s  d u r i n g  t h e s e  runs t h a t  s p a c e c r a f t  systems and a s t r o n a u t s '  
l i f e  suppor t  systems are t e s t e d .  

The l u n a r  module a t  KSC i n  June and i t s  two s t a g e s  were 
moved i n t o  an a l t i t u d e  chamber i n  t h e  MSOB a f t e r  an i n i t i a l  
r e c e i v i n g  i n s p e c t i o n .  It ,  too, w a s  g iven  a series of systems 
tests and unmanned and manned chamber runs .  The prime and back- 
up crews p a r t i c i p a t e d  i n  t h e  chamber runs  on both  t h e  LM 
and t h e  CSM. 

I n  J u l y ,  t h e  LM and CSM w e r e  removed from t h e  chambers. 
A f t e r  i n s t a l l i n g  t h e  landing  gea r  on t h e  LM and t h e  SPS nozz le  
on t h e  CSM, t h e  LM w a s  encapsula ted  i n  t h e  s p a c e c r a f t  LM 
adap te r  (SLA) and t h e  CSM w a s  mated t o  t h e  SLA. On August 
2 4 ,  t h e  assembled s p a c e c r a f t  was moved t o  t h e  VAB where it 
was mated t o  t h e  launch v e h i c l e .  

-more- 



-16- 

i 

The Lunar Roving Vehicle (LRV), which the Apollo 17 crew 
will use in their exploratory traverses of the lunar surface, 
arrived at KSC on June 2. Following a series of tests, which 
included a mission simulation on August 9 and a deployment 
demonstration on August 10, the LRV was flight installed in 
the Lunar Module's descent stage on August 13. 

Erection of the Saturn V launch vehicle's three stages 
and instrument unit on Mobile Launcher 3 in the VAB's High 
Bay 3 began on May 15 and was completed on June 27. Tests 
were conducted on individual systems on each of the stages 
and on the overall launch vehicle hefore the spacecraft was 
erected atop the vehicle on August 24. 

Launch Complex 39 was accomplished on August 2 8 .  

launch vehicles was underway in the VAB while preparations 
were made for moving Apollo 17 to the pad, giving KSC three 
Saturn space vehicles "in flow" for the first time since the 
peak of Apollo activity in 1969. 

Rollout of the space vehicle from the VAB to Pad A at KSC's 

Processing and erection of the Skylab 1 and Skylab 2 

After the move to the pad, the spacecraft and launch 
vehicle were electrically mated and the first overall test 
(plugs-in) was conducted on October 11. 

vehicle systems, ground support equipment, and off-site sup- 
port facilities by demonstrating the ability of the systems 
to proceed through a simulated countdown, launch and flight. 
During the simulated flight portion of the test, the systems 
were required to respond to both normal and emergency flight 
conditions. 

The plugs-in test verified the compatibility of the space 

The space vehicle Flight Readiness Test was conducted 
October 18-20. Both the prime and backup crews participate 
in portions of the FRT, which is a final overall test of the 
space vehicle systems and ground support equipment when all 
systems are as near as possible to a launch configuration. 

After hypergolic fuels were loaded aboard the space 
vehicle and the launch vehicle first stage fuel (Rp-1) was 
brought aboard, the final major test of the space vehicle 
began. This was the Countdown Demonstration Test (CDDT), 
a dress rehearsal for the flPnal countdown to launch. 

The CDDT for Apollo 17 was divided into a "wet" and a 
"dry" portion. During the first or "wet" portion, the entire 
countdown, including propellant loading was carried out down 
to 8.9 seconds, the time for ignition sequence start. The 
astronaut crew did not participate in the wet CDDT. 

-more- 
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At the completion of the wet CDDT, the cryogenic pro- 
pellants (liquid oxygen and liquid hydrogen) were off-loaded 
and the final portion of the countdown was re-run, this time 
simulating the fueling and with the prime astronaut crew par- 
ticipating as they will on launch day. 

and the eleventh from Complex 39's Pad A. Only Apollo 10 
was launched from Pad B. 

Apollo 17 will mark the 12th Saturn V launch from KSC 

Because of the complexity involved in the checkout of 
the 110.6 meter 1363-foot) tall Apollo/Saturn V configuration, 
the launch teams make use of extensive automation in their 
checkout. Automation is one of the major differences in 
checkout used in Apollo compared to the procedures used in 
earlier Mercury and Gemini programs. 

techniques are used throughout the automatic checkout from 
the time the launch vehicle is erected in the VAB through 
liftoff. A similar but separate computer operation called 
ACE (Acceptance Checkout Equipment) is used to verify the 
flight readiness of the spacecraft. Spacecraft checkout is 
controlled from separate rooms in the MSOB. 

Computers, data display equipment and digital data 
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COUNTDOWN 

The Apollo 17 precount activities will start at T-6 
days. The ear-y tasks include electrical connections and 
pyrotechnic installation in the space vehicle. Mechanical 
buildup of the spacecraft is completed, followed by ser- 
vicing of the various gases and cyrogenics to the CSM and LM. 
Once this is accomplished, the fuel cells are activated. 

The final countdown begins at T-28 hours when the flight 
batteries are installed in the three stages and instrument 
unit of the launch vehicle. 

At the T-9 hour mark, a built-in hold of nine hours and 
53 minutes is planned to meet contingencies and provide a 
rest period for the launch crew. A one hour built-in hold 
is scheduled at T-3 hours 30 minutes. 

Following are some of the highlights of the latter part 
of the count: 

T-10 hours, 15 minutes 

T-9 hours 

T-8 hours, 05 minutes 

T-4 hours, 00 minutes 

T-3 hours, 30 minutes 

T-3 hours, 30 minutes 

T-3 hours, 06 minutes 

T-2 hours, 48 minutes 

T-2 hours, 40 minutes 

Start mobile service structure 
move to park site. 

Built-in hold for nine hours and 
53 minutes. At end of hold, pad 
is cleared for LV propellant 
loading. 

Launch vehicle propellant load- 
ing - Three stages (LOX in first 
stage, LOX and LH2 in second and 
third stages). Continues thru 
T-3 hours 38 minutes. 

Crew medical examination. 

Crew supper. 

One-hour built-in hold. 

Crew departs Manned Spacecraft 
Operations Building for LC-39 
via transfer van. 

Crew arrival at LC-39 

Start flight crew ingress 

-more- 
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T-l hour, 51 minutes 

T-43 minutes 

T-42 minutes 

T-37 minutes 

T-30 minutes 

T-20 minutes to 
T-10 minutes 

T-15 minutes 

T-6 minutes 

T-5 minutes, 30 seconds 

T-5 minutes 

T-3 minutes, 6 seconds 

T-50 seconds 

T-8.9 seconds 

T-2 seconds 

T-0 

Space Vehicle Emergency Detection 
System test (Young participates 
along with launch team). 

Retract Apollo access arm to stand- 
by position (12 degrees). 

Arm launch escape system. Launch 
vehicle power transfer test, LM 
switch to internal power. 

Final launch vehicle range safety 
checks (to 35 minutes) 

Launch vehicle power transfer 
test, LM switch over to internal 
power. 

Shutdown LM operational instru- 
mentation. 

Spacecraft to full internal power. 

Space vehicle final status checks. 

Arm destruct system. 

Apollo access arm fully tetracted. 

Firing command (automatic sequence). 

Launch vehicle transfer to inter- 
nal power. 

Ignition start. 

All engines running. 

Liftoff . 

NOTE: Some changes in the countdown are possible as a result 
of experience gained in the countdown demonstration test which 
occurs about two weeks before launch. 

-more- 
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Launch Windows 

The mission planning considerations for the launch 
phase of a lunar mission are, to a major extent, related to 
launch windows. Launch windows are defined for two different 
time periods: a "daily window" has a duration of a few hours 

of a day or days which meet the mission operational constraints 
during. a given month or lunar cycle. 

Launch windows are based on flight azimuth limits of 
72' to 100' (Earth-fixed heading east of north of the launch 
vehicle at the end of the roll program), on booster and space- 
craft performance, on insertion tracking, and on Sun elevation 
angle at the lunar landing site. All t'imes are EST. 

. during a given 24-hour period: a "monthly window" consists 

Launch Windows 

OPEN CLOSE SUN ELEVATION ANGLE - LAUNCH DATE 
December 6, 1972 9:53 pm EST 1:31 am 13' 
December 7, 1972 9:53 pm 1:31 am 16.9-19.1' 

January 4, 1973 * 9:51 pm EST 11:52 pm 6.8' 

January 6 ,  1973 8:28 pm 11:56 pm 20.3-22.4' 

February 3, 1973 6:47 pm EST 10:13 pm 13.3-15.5O 
February 4, 1973 6:58 pm 1O:ZO pm 13.5-15.5' 

January 5, 1973 8:21 pm 11:51 pm 10.2-11.10 

* Launch azimuth limits for January are 84' to 100'. 

Ground Elapsed Time Update 

It is planned to update, if necessary, the actual ground 
elapsed time (GET) during the mission to allow the GET clock 
to coincide with the preplanned major flight event times should 
the event times be changed because of late liftoff or trajec- 
tory dispersions. 

For example, if the flight plan calls for descent orbit 
i insertion (DOI) to occur at GET 88 hours, 55 minutes and the 

flight time to the Moon is two minutes longer than planned 
due to trajectory dispersions at translunar injection, the 
GET clock will be turned back two minutes during the trans- 
lunar coast period so that DO1 occurs at the pre-planned 
time rather than at 88 hours, 57 minutes. It follows that 
the other major mission events would then also be accomplished 
at the pre-planned GET times. 

-more- 
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Updating the GET clock will accomplish in one adjustment 
what would otherwise require separate time adjustments for 
each event. By updating the GET clock, the astronauts and 
ground flight control personnel will be relieved of the bur- 
den of changing their checklists, flight plans, etc. 

be kept to a minimum and will, generally, be limited to three 
updates. If required, they will occur at about 63, 96 
and 210 hours into the mission. Both the actual GET and the 
update GET will 

The planned times in the mission for updating GET will 

be maintained in the MCC throughout the mission. 

Synchronization of Ground Elapsed Time (GET) 

The realtime GET is synchronized with the Flight Plan 
GET. In TLC, the GET is synchronized at 63:30 if the time 
propagated ahead to start of Rev 2 is more than +L minute 
from the flight plan GET. In lunar orbit the GET is syn- 
chronized at 95:50 and 209:50 if the time propagated ahead 
to start of Rev 26 and Rev 66 respectively is more than +2 
minutes from the flight plan GET. The synchronization is 
performed by a V70 uplink from the ground followed by the 
crew synchronizing the mission timer to the CMC clock. 

-more- 
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LAUNCH AND MISSION PROFILE 

The Saturn V launch vehicle CSA-512) will boost the 
Apollo 17 spacecraft from Launch Complex 39A at the Kennedy 
Space Center at 9:53 p.m. EST December 6, 1972, on an azimuth 
of 72 degrees. 

(33 nautical miles) above the Earth. After separation, the 
booster stage will fall into the Atlantic Ocean about 662 km 
(301 run) downrange from Cape Kennedy approximately nine minutes, 
12 seconds after liftoff. 

The first stage CS-IC) will lift the vehicle 66 kilometers 

The second stage (S-11) will push the vehicle to an 
altitude of about 173 km (87 run). After separation, the S-I1 
stage will follow a ballistic trajectory which will plunge it 
into the Atlantic about 4,185 km (2,093 run) downrange about 
19 minutes, 51 seconds into the mission. 

The single engine of the third stage (S-IVB) will insert 
the spacecraft into a 173-kilometer (93 nm) 
circular Earth parking orbit before it is cut off for a 
coast period. When reignited, the engine will inject the 
Apollo spacecraft into a trans-lunar trajectory. 

-more- 
\ 



APOLLO 17 
FLIGHT PROFILE 

cY(/LH LO1 
-51 X 171 NM 



COMPARISON OF APOLLO MISSIONS 

PAY LOAD 
D E L I V E R E D  TO EVA S U R F A C E  D I S T A N C E  S A M P L E S  
LUNAR S U R F A C E  DURATION TRAVERSED RETURNED 

KG ( L B S )  , KG (LBS) (HR:MIN)  (KM) 

104 (225) 2:24 .25 20,7 (46) ? 
N 
w S 

?2 APOLLO 11 
? 

APOLLO 12 166 (365) 7:29 2 , o  34 , l  (75) 

APOLLO 14  209 (460) 9:23 3 # 3  42 ,8  (94) 

APOLLO 15 550 (1216) 18 : 33 27,9 76,6 (169) 

APOLLO 16 558 (1228) 20:14 26,7 95,4 (210) 

APOLLO 17 558 (1228) 21 : 00 32,9 95*4 (210) 
(PLANNED) 



Time 
Hrs Min Sec 

00 00  00 

00 01 23 

00 02 19 

00 02 41 

00 02 43 

00 02 45 

e 'p 00 03 13 

00 03 19 

00 07 41 

00 09 20 

00 09 21 

First Motion 

Maximum Dynamic Pressure 

S-IC Center Engine Cutoff 

S-IC Outboard Engines Cutoff 

S-IC/S-II Separation 

S-I1 Ignition 

S-I1 Aft Interstage Jettison 

Launch Escape Tower Jettison 

S-I1 Center Engine Cutoff 

S-I1 Outboard Engines Cutoff 

S-II/S-IVB Separation 

LAUNCH 5'ENTS 

vehicle Wt 
Kilogram s 
(Pounds) 

2,923,461 
(6,445,127) 

1,823,015 
(4,019,061) 

1,080,495 
(2,382,085) 

842,718 
(1,857,873) 

675,991 
(1,490,306) 

675,991 
(1,490,306) 

643,675 
(1,419,060) 

633,126 
(1,395,804) 

303,587 
(669,295) 

216,768 
(477,893) 

(377,337) 
171,158 

Altitude 
meters 
(Feet) * 

60 
(198) 

13,329 
(43,731) 

46,703 
(153,224) 

66,498 
(218,169) 

68,197 
(223,744) 

69,727 
(228,763) 

93,755 
(307,597) 

98,095 
(321,835) 

173,099 
(567,910) 

173,593 
(569,532) 

173,634 
(569,664) 

Velocity 
Mtrs/Sec 
(Ft/sec) * 

0 
(0) 

(1.658) 

1,717 
(5,634) 

2,365 
(7,760) 

2,371 
(7.779) 

2,365 
(7,758) 

2,470 
(8,103) 

2,499 
(8.198) 

5,179 
(16,992) 

6,540 
(21,458) 

6,534 
(21,466) 

5 0 5  

Kilometers 
(Naut Mi) 

0 
(0) 

6 
(3)  

52 
128) 

92 
(50)  

96 
( 5 2 )  

N 
P 

99 1 
154) 

162 
(88) 

176 
(95) 

1,094 
( 5 9 1 )  

(893) 

(897) 

1,654 

1,661 

*English measurements given in parentheses. 



r 

00 09 24 S-IVB First Ignition 

00 11 50 S-IVB First Cutoff 

00 12 00 Parking Orbit Insertion 

03 21 19 S-IVB Second Ignition 

03 27 04 S-FIB Second Cutoff 

03 27 14 Trans-Lunar Injection 4 
ti 
1 
m 

*English measurements given in parentheses. 

Vehicle Wt 
kilograms 
(Pounds)* 

171,117 
(377,337) 

139,217 
(306,921) 

139,158 
(306,791) 

138,000 
(304,237) 

65,156 
(143,645) 

65,092 
(143,503) 

Altitude 
Meters 
(Peet) * 
173,731 
(569,9841 

172,882 
(567,199) 

172,887 
(567,2i5) 

176,884 
(580,326) 

298,545 
(979,478) 

312,029 
(I, 023., 716) 

(Ft/Sec) * 
6,534 

(21,667) 

7,400 
(24,278) 

7,402 
(24,284) 

7,404 
(24,291) 

10,440 
(34,250) 

E e t e r s  
(Naut Mi) * 

(907) 
1,680 

2,668 
(1,440) 

2,740 
(1,479) 

4,331 
(2.339) 

7,228 
(3.903) 

7,326 1 

(3,956) ut 
N 

1 



APOLLO 17 
LUNAR ORBIT INSERTION 

LOI BURN, 2980 F P ~  
(395.4 SEC.) B:56 GET 

AT LO1 

/ HYPERBOLA / 
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APOLLO 17 

J 
CSM/LM LANDING EVENTS 

UNDOCKING A N 0  

SM RCS-1 F P S ( 3 . 3  SEC. 
CSM C I R C U L A R I Z A T I O N  (REV. 12) SEPARATION (REV. 12) 
(54  X 70 NM) SPS-70.1 FPS (4.0 SEC.) 
1 1 1  :55 GET . \  ( 1 ~ 1 3 . 6  X 59 NM) \ 110:28 GET 

e - 
’ ‘\DOI-2 (REV. 12 )  

7 .2  X 60 NM 
\ LM RCS 9.4 FPS 

(26.9 SEC.)112:01  

Lo$ 

1 
EARTH 



APOLLO 17 
DESCENT ORBIT INSERTION MANEUVERS 

0 DOI-1 

0 PERILUNE ALTITUDE RAISED T O N ~ ~ , ~ ~ ~ F T V S ~ ~ ~ , ~ ~ ~ F T O N A P O L L O  16 
PERILUNE LOCATION SHIFTED TO 1OoW. OF LANDING SITEVS 16'E ON 
APOLLO 16 

(1) PROVIDES SUFFICIENT TIMEFOR FLIGHT CONTROLLERS TO 
OETERMINE BURN CHARACTERISTICS 

Q) REDUCES PROBAB ILITY OF NECESSITY FOR DOI-1 BAILOUT I 

MANEUVER 

(3) LANDMARK TRACKING ENHANCED BY HIGHER ALTITUDE 

I 
N 
VI n 

SHOULD PRECLUDE EARLY CREW WAKEUP FOR A DO1 TRIM MANEUVER 

0 DOI-2 
0 LOWERS PER ILUNE FROMw80, OOO FT T O 4 3 ,  OOO FT. 
0 40 LBS OF LM RCS USED 

0 N R  GAIN I N  HOVER TIME OFm3 SEC. 
0 SPS RESERVES INCREASED BY425 FPS 



MISSION EVENTS 

GET Velocity change 
hrs:min Date/CST m/sec (ft/sec) 

TraunLunar injoctfon 3:27 7/12:20 am 3,048(10,001) 
(S-IVB engine start) 

CSM separation, docking 4:02 7/12:55 am --- 
Ejection from SLA 4:47 7/1:40 am .3 (1) 

S-IVB evasive maneuver 5:lO 7/2:03 am 3 (9.8) 

(S-IVB prop dump, APS burns from MSFC 
Launch Vehicle Trajectory documents) 

Midcourse correction 1 TL1+9 hr 7/9:20 am O* 

Midcourse correction 2 TLI+32 hrs 8/8:20 am O* 

d Midcourse correction 3 LOI-22 hrs 9/3:48 pm 0" 
rl 
m 
I Midcourse correction 4 LOI-5 hrs 10/8:48 am O* 

SIM door jettison LOI-4.5 hrs 10/9:18 am 4.2 (13.7) 

Lunar orbit insertion 88:55 10/1:48 pm -908.3 (-2980) 

S-IVB impacts lunar 89:21 10/2:14 pm 
surface 

Descent orbit 
insertion N o .  1 93:13 10/6:06 pm -60.5 (-198.7) 

CSM/LM undocking 110:28 11/11:20 am --- 
111:55 11/12:48 pm 21.4c70.1) CSM circularization 

burn 

Purpose and resultant orbit 

Injection into translunar trajectory with 94km 
(51 nm) pericynthion 

Mating of CSM and LM 

Separates CSM-LM from S-IVB/SLA 

Provides separation prior to S-IVB propellant 
and thruster maneuver to cause lunar impact 

*These midcourse corrections have a nominal 
velocity change of 0 m/sec, but will be 
calculated in real time to correct T L I  
dispersions; trajectory remains within 
capability of a docked-DPS TEI burn should 
SPS fail to ignite. 

Inserts Apollo 17 into 94x316 km (51x170 nm) 
elliptical lunar orbit 

Seismic event for Apollo 12, 14, 15 and 16 
passive seismometers. Target: 7 degrees south 
latitude by 8 degrees rest lonqitude. 

SPS burn places CSM/Ln into 25x109 km (15x39 nm) 
lunar orbit. 

Inserts CSM into 99.9x129.6 km (54x70 nm) orbit 
(SPS burn) 

I 
N 
a? 



EventS 
Descent orbit 
insertion No. 2 

LM powered descent 

LM lunar surface contact 

EVA-1 begins 

EVA-2 begins 

EVA-3 begins 

CSM plane change 

2 LM ascent 
I 

Lunar orbit insertion 

Terminal phase initiate 
(TPI) LM APS 

Braking: 4 LM RCS burns 

Docking 

LM jettison, separtion 

LM ascent stage deorbit 

GET 
hrs:min 
112:oo 

112:49 

113:Ol 

116:40 

139:lO 

162:40 

182:36 

188:03 

188:lO 

188:57 

189:39 

19o:oo 

194:09 

145:41 

Velocity change 
Date/CST m/sec (ft/sec) 

11/12:53 pm 2.8 (9.4) 

11/1:42 pm -1,850 (6,701) 

11/1:54 pn --- 
11/5:33 pm --- 
12/4:03 pm _-- 
13/3:33 pm _ _ _  
14/11:29 am 102.6 (336.7) 

11/4:56 pm 1,847.7 ( 6 , 0 6 2 )  

14/5:03 pm 

10/5:50 pm 16.7 L54.8) 

14/6:32 pm 9.5 (31.2) 

14/6:53 pm --- 
14/11:02 pm --- 
15/12:34 am 108.8 (-357) 

Purpose and resultant orbit 

Lowers LM pericynthion to 12.9 !an (7 nm) 

Three-phase DPS burn to brake LM out of transfer 
orbit, vertical descent and lunar touchdown 

Lunar exploration, deploy ALSEP, collect geological 
samples, photography. 

See separate EVA timelines 

See separate EVA timelines 

See separate EVA timelines 

Changes CSM orbital plane by 3.6 degrees to coincide 
with LM orbital plane at time of LM ascent. 

Boosts ascent stage into 16.6x88.5 km (9~47.8 nm) 
lunar orbit for rendezvous with CSM 

Emosts ascent stage into 88~118.5 km (47x64 nm) 
catch-up orbit; LM trails CSM by 59.2 km (32 nm) 
and 27.7 km (15 nm) below at TPI burn time. 

Line-of-sight terminal phase braking to place LM 
in 114.8x114.8 km (62x62 nm) orbit for final 
approach, docking. 

CDR and LMP transfer back to CSM 

Prevents recontact of CSM with LM ascent stage 
for remainder of mission. 

ALSEP seismometers at Apnlln landing sites 
record impact. 
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EventS 

LM impact 

GET 
hrs:min 

195:58 

Transearth injection (TEI) 236:39 

Midcourse correction 5 253:40 

Transearth EVA 257:25 

Midcourse correction 6 EI-22 hrs 

Midcourse correction 7 EI-3 hrs 

CM/SM separation 304:03 

Entry interface 304:18 
tl m ' splashdown 304:31 

(EI-15 min) 

oate/csT 

15/12:51 am 

16/5:32 pm 

17/1035 am 

17/2:18 pm 

18/3:11 pm 

19/10:11 am 

19/12:56 pm 

19/1:11 pm 

19/1:24 pm 

Velocity change 
m/sec (ft/sec) Purpose and resultant orbit 

--- Impact at about 1,643.9 m/Pec (5,394 ft/sec) at 
-6.1 degree angle 

928.3 (3,045.7) Injects CSM into transearth trajectory 

0 Transearth midcourse corrections will be 
computed in real time for entry corridor control 
and recovery area weather avoidance. 

-c- Retrieve SM SIM bay film canisters. 

0 

0 

Command module oriented for Earth atmosphere entry 

Command module enters Earth atmosphere at 

Landing 2,111 km (1,140hmI downrange from 

11,000 m/sec (36,090 fps) 

entry: splash at 17.9 degrees south latitude 
by 166 degrees west longitude. 

I 
N 
m 



POWERED DESCENT VEHICLE POSITIONS 

THROllLE TO MAXIMUM THRUST 

DPS THROlTLE RECOVERY 

HIGH GATE 

LOW GATE 

LANDING 

LM POWERED DESCENT SUMMARY 

0 2 6  5541 

720 12(P 

920 311 
10.4 81 
12:Oo 0 

EVENT I 1; I V , F P S  MIN:SEC 
POWERED DESCEN INITIATION 5568 

- 
ii, FPS 

-61 

-65 
-90 

-177 

-25 

-5 
I 

- 
H, FT. 

56,544 
54,813 

25,746 

8,159 

709 
6 - 
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APPROACH PHASE 





FILM RETRIEVAL FROM THE SIM BAY 

A 

EVA TIMELINE 
0 START IN-FLIGHT EVA, EGRESS ORETRIM HAPPING 

OPLTRIEM LUNAR SOUNDER CANERA CASSETTE 
F I N  CASSETTE 

ORET---'- - 
UVI 

I .?. _. 

I 
N 
m a 

I 

INGRESS, 0 RIEVE. PAN 
ERA CASSETTE CLOSEOUT 

I I I 





APOL'LO 17 

CREW POST LANDING ACTIVITIES 

DAYS FROM RECOVERY - DATE ACTIVITY 
I 
V 
3) 
-b 
I 

ii i S PIASHWWN DEC 19 
m 
I R + I  DEC 20 DEPART SHI PI ARRIVE HAWAII 

R + 2  DEC 21 DEPART HAWAI I ,  ARRIVE HOUSTON 
R + 314 DEC 22,23 CREW TECHNICAL DEBRIEFING PERIOD 

NO DEBRIEFINGS SCHEDULED DEC 24 THRU 
JAN 2 

JAN 3 PICKUP CREW DEBRIEFINGS 
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EVA MISSION EVENTS 
GET 

Events hrs:min 

Depressurize LM for EVA 1 116:40 

CDR steps onto surface 116 :55 

LMP steps onto surface 116 : 58 

Crew offloads LRV 

CDR test drives LRV 

117 : 01 

117 : 20 

LRV parked near MESA 

LMP mounts geology pallet on LRV 

117 : 25 

117:29 

CDR mounts LCRV, TV on LRV 

LMP deploys United States flag 

CDR readies LRV for traverse 

LMP offloads ALSEP 

LMP carries ALSEP "barbell" to 
deployment site 

Crew begins ALSEP deploy 

ALSEP deploy complete 

Crew drive to Surface Electrical 
Properties (SEP) experiment site 

Crew arrives at SEP site and 
drops off tPansmitter 

Crew drives to station 1 

Enroute, crew emplaces Lunar 
Seismic Profiling Experiment (LSPE) 
explosive package 

Crew arrives station 1 for 
documented/rake/soil samples, 
crater sampling, trench etc. 

Crew emplaces LSPE explosive 
package No. 5 at station 1 

117:31 

117:53 

118 : 02 

118 : 07 

118:20 

118 : 27 

120:19 

120:38 

120:41 

120:46 

120 : 55 

121 : 07 

122 : 05 

Date/CST 

11/5:33 pm 

11/5:48 pm 

11/5:51 pm 

11/5:54 pm 

11/6:13 pm 

11/6:18 pm 

11/6:22 pm 

11/6:24 pm 

11/6:46 pm 

11/6:55 pm 

11/8 :00 pm 

11/7:13 pm 

11/7:20 pm 

11/9:12 pm 

11/9:31 pm 

11/9:34 pm 

11/9:39 pm 

11/9:48 pm 

11/10:00 pm 

11/10:58 pm 

-more- 
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. 

Event 

Crew returns to SEP site 

LSPE explosive package No. 7 
deployed enroute 

Crew arrives at SEP site 

SEP transmitter deploy completed 

Crew arrives at LM for EVA 1 
closeout, sample packaging, load 
transfer bag 

LMP ingresses LM 

CDR ingresses LM 

Repressurize LM, end EVA 1 

Depressurize LM for EVA 2 

CDR steps onto surface 

LMP steps onto surface 

Crew completes loading LRV for 

Crewmen load geological gear on 

LMP walks to SEP site, turns SEP on 

Crew drives toward station 2, 
deploys explosive package No. 4 
enroute 

Crew arrives at station 2 for rake, 

geology traverse 

each other's PLSS 

core, documented samples and 
polarimetry at base of South Massif 

Crew drives toward station 3 
collecting samples enroute with 
LRV sampling device 

Crew arrives at station 3 for rake, 
trench, and documented sampling 
of scarp and light mantle 

GET 
hrs :min 

122:13 

122:27 

122:35 

122:58 

123:OO 

123:24 

123:36 

123:40 

139:lO 

139:26 

139:29 

139:45 

139:46 

139 : 50 

140:02 

141 : 08 

141 : 59 

142:28 

Date/CST 

11/11:06 pm 

11/11:20 pm 

11/11:28 pm 

11/11:51 pm 

11/11:53 pm 

12/12:17 am 

12/12:29 am 

12/12:33 am 

12/4:03 pm 

12/4:19 pm 

12/4:22 pm 

12/4:38 pm 

12/4:39 pm 

12/4:43 pm 

12/4:55 pm 

12/5:01 pm 

12/6:52 pm 

12/7:21 pm 

-more- 
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Event 

Crew drives toward station 4 

Crew arrives at station 4 for 
observations, rake and documented 
samples and a double core around 
dark halo crater 

Crew drives toward station 5, 
deploys explosive package 
No. 1 enroute 

Crew arrives at station 5 for 
observations, double core, rake 
and documented samples around 
700-meter mantled crater 

Crew drives back to LM, deploys 
explosive package No. 8 enroute 

Crew arrives at LM for EVA closeout, 
packages samples, film mags 

LMP ingresses LM 

CDR ingresses LM 

Repressurize LM, end EVA 2 

Depressurize LM for EVA 3 

CDR steps onto surface 

LMP steps onto surface 

Crew completes loading LRV for 

Crewmen load geological gear on 

geology traverse 

each other's PLSS 

LMP walks to SEP site, turns SEP on 

CDR drives to SEP site, picks up 
LMP, depart for station 6 

GET 
hrs :min 

143:13 

143:32 

144 :13 

144 : 46 

145:16 

145:26 

145:57 

146:06 

146:lO 

162:40 

162 : 55 

162:59 

163:06 

163:lO 

163:15 

163:25 

Date/CST 

12/8:06 pm 

12:8:25 pm 

12/9:06 pm 

12/9:39 pm 

12/10:09 pm 

12/10:19 pm 

12/10:50 pm 

12/10:59 pm 

12/11:03 pm 

13/3:33 pm 

13/3:48 pm 

13/3:52 pm 

13/3:59 pm 

13/4:03 pm 

13/4:08 pm 

13/4:18 pm 

-more- 
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Events 

Crew arrives at station 6 for 
rake and documented samples and 
polarimetry near base of North 
Massif 

GET 
hrs:min 

163:52 

- Crew drives to station 7 164 : 39 

Crew arrives at station 7 for 
rake and documented sampling 
at base of North Massif 

Crew drives to station 8 

164:50 

165:37 

Crew arrives at station 8 for 
rake and documented samples at 
base of sculptured hills 165:50 

Crew drives to station 9 166 : 37 

Crew arrives at station 9 for 
radial, rake and documented 
samples at fresh 80-meter 
crater on dark mantle 166:53 

Crew drives to station 10 167:23 

Crew arrives at station 10, 
for documented samnles. double 
core, on rim of blocky&immed 
crater 167:47 

Crew drives back to LM, deploys 
explosive package No. 2 enroute 168 : 23 

Crew arrives at LM and crew begins 
EVA 3 close-out,r:sample stowage,etc. 168:42 

neutron probe 168:59 

No. 3 near LRV final parking 
location 169:21 

LMP ingr,esses LM 169 : 32 

CDR ingresses LM 169:38 

Repressurize LM, end' EVA 3 169:40 

LMP hikes to ALSEP site to fetch 

. 
CDR deploys explosive package 

Date/CST 

13/4:45 pm 

13/5:32 pm 

13/5:43 pm 

13/6:30 pm 

13/6:43 pm 

13/7:30 pm 

13/7:46 pm 

13/8:16 pm 

13/8:40 pm 

13/9:16 pm 

13/9:35 pm 

13/9:52 pm 

13/10:14 pm 

13/10:25 pm 

13/10:31 pm 

13/10:33 pm 

more- 



- ITEM 

LAUNCH TIME 
TRANSLUNAR INJECTION 

I DESCENT ORBIT INSERTION 
PERILUNE LOCATION 
LUNAR SURFACE STAY 

4 

TRAVERSE DISTANCE 

LUNAR ORBIT PLANE CHANGES 
EARTH RETURN INCLINATION 
TOTAL MISSION TIME 

APOLLO 17 VS APOLLO 16 
OPERATIONAL D I F F E R E N C E S  

APOLLO 17 

NIGHT 
ATLANTIC ( ~ R D  REV) 
DOI-1 8 2 MANEUVERS 
10" W OF LANDING SITE 
75 HOURS 

32,9 KM 

1 
66,5' DESCENDING 
304 : 31 (PLANNED) 

APOLLO 16 

DAY 

ONE DO1 MANEUVER I 

16' E OF LANDING S ITE 
73 HOURS (PLANNED 
71 HOURS (ACTUAL) 
25,2KM (PLANNED) 
26,7 KM (ACTUAL) 
2 (PLANNED) 
62" ASCENDING 
290 : 36 (PLANNED) 
265:51 (ACTUAI 

I 
W 

P 
PACIFIC (2ND REV) h) 
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APOLLO 17 LUNAR SURFACE TIMELINE 

POST 

T.O. 
V POST EVA EAT 

T.O. I EVA 

ti EAT 1 I A 

PREP. EVA-1 (7 HOURS) 
CONFIG 

0 2 4 8 10 1 2  14 16. 2 2  2 4  26 

CABIN PLSS 
CONFIG. RCHG 
DOFF SUITS PRE- 
DEBRIEF SLEEP 

m I 
I w 

iv 
LL 

EVA-2 ( 7 H W R S )  I 

EQUIP. DEBRIEF. POST- 
POST JETT. EAT,. SLEEP 

EVA-3 ( HOURS) EVA & DOFF CONFERENCE PWR UP 
SUITS 8 PRE-SLEEP 6 EAT 

2 6  2 8  32  34 36 3 8  40 46 48 5 0  5 2  

LIFT- DON 
SUITS OFF 
EQUIP. PREP. JETT. 

. C.O. 

. .  
5 2  5 4  5 6  5 8  6 0  62 66 6 8  70 12 74 76 



APOLLO 17 

4 
3 
1 
9 
I 

TRAVERSE STATION TIMELINE - EVA 1 

STATION 1: EMORY n:M) 

CDR OVEMEAD l ~ ~ ~ l p I  SAWPLING O/H 

:05 :05 : 52 :M 

LMp b/j I OESCRIP1 TION WIKE/SOIL SAMPLE AND SAIPLING O/H 

W 
N m 
I 

NOTES: 
O/H = OVERHEM 



APOLLO 17 

RAKE SMPLE, W P L I N G  
AND SINGLE C ~ R E  

TRAVERSE STATION TIMELINE - EVA 2 

PAN 

STATIONZ: NAMEN (:51) 

O/H SAMPLING AND 
EXPLORATORY TRENCH PAKE/SOIL SAWING 

DESCRIPTION AND S W L I N G  O/H CDR 01" 

STATION 3: LARA (:&I 

STATION 4: SHORTY k411 

I 
W 
N 
HI 
I 

~- 
:05 :05 :11 :04 

LMP O/H WUBLE CORE O/H 

:05 



APOLLO 17 

CDR 

TRAVERSE STATION TIMELINE - EVA 3 

O/H DESCRIPTION SlWPLtNG OJH 

STATION 6 & 7: N. MASSIF AREA 028) 

I 1 CDR otn M S C R I P T I M I  S W L I N G  

.rn . in :2D :M :08 

Om1 PM DESCRIPTIDIl W L I N G  

.. . .- . .- 
P f f l  I DESCRIPTION I MI I 0 , Y C I D "  

RAKE/SDIL SAIIPLIffi. 

ODUBLE CORE O/H 

CDR 

IMP 



APOLLO 17 
EVA 1 TIMELINE 

CDR 

V IP  

I 1 I I I I I I I I I I I 
.EGRESS S FAll OLRV FRONT CONFIG 0 TV ON 0 HFE DEPLOY 

lsr PROBE HOLE. 
0 EXP PALLET OFFLOAO 

.SET UP LRV 
0 DRIVE TO MESA 

ODEPRESS ODEPLOY LRV 0 FLAG DEPLOY OTRAV TO ALSEP S I T E  
.AREA DESCR 8 PAN OALSEP OFFLOAD a L S G  DEPLOY 

0 LSPE DEPLOY 
LACE DEPLOY. 

0 EGRESS S FAN LRV AFI CONFIG FUEL RTG. 
LRV EQUIP STOW 0 ALSEP INTERCONNO 

*SET UP LRV v1 INSPECT. a PKG OIPLACE DEPLOY C/S. 

PLACE LSP CHARGE 6 

. - ~~ 

OM TO STA 1 -STA 1 

*DEEP CORE TO LM 
OALSEP ANT DEPLOY 0 ALSEP PHOTOS 

OLEAM DEPLOY 
LSFf  ANT DEPLOY 0 WALK TO SEP SITE W I T H  XMTR UIP 

0 LSPE GEOPHONE DEPLOY 

I I I I I I I I I I 1 I I 

0 INGRESS CLOSEOUT PARK LRV 
0 SEP #ITR EFWY UNLOAD PLSS'S 

SAPLING SCR 1 SCB'S CDR 

*DRIVE TO SEP SITE - .MTOLM REPRESS . 
0 CLOSEWl UNLOAD PLSS's 

STOW ETB PACK STF.6 *INGRESS b PLACE LSP CHARGE 5 
PLACE LSP CHARGE 7 u12 S W L I N G  

.SEP#ITRt€PUN 



APOLLO 17 

CDR 

w 

EVA 2 TIMELINE 

I I I I I I I I 1 I I I 
EGRESS mLRV NAV INITIALIZE 

mSRC 2 UNPACK 
TGE GMV 

mrmiK m SEP SITE 
NAV R E S ~  STATlOn 2 

ACTIVITIES mDEpREss - *Go TO STATIN 2 

EGRESS *WRU( TO SEP SITE 
m o m o m  EIB mSEP ON 

M LO^ LSP cms mPlACE LSP CHRRCE 4 

I 
w m M N 

I I 1 I I I I I I I I I I r r  
m 30 40 M )100 10 m M 40 M 4*00 10 

I 
I 

r( 
(D 

CDR 

STATIW 4 
ACTIVITIES m~~~~~~~~~ STATION 4 - STATION 3 Go TO 

I u) TO STATION 3 - 
W 

M 5aI 10 m M 40 M 6+cu 10 m M 40 M 7*00 
I I I I I I I I I I I I I 

WR M( LRV MRTm 

INGRESS 
CLOSEOUT CDR 

0 U)yIIC RAY DEPLOY EPIIESS a STATIOn 5 mGoToLn- 60 TO STATION 5 ACTIVITIES 

W < I PUCE LSP CHARGE 8 



APOLLO 1'7 
EVA 3 TIMELINE 

Olm 10 M 30 40 Y) 1too 10 m M 40 50 2too 10 in 
I I 1 I I I I I I I I I 1 

EGRESS .DRIVE TO SEP SITE 
NW RESET 

to TO STATION 6 60 TO STATIC4 7 
STATION 6  ACTIVITIES STATIM 7 --.ACTIVITIES 

LOAD LSP WARGES 

EGRESS WW: TO SEP SITE 
mLRV LOW 

SEP MI 

I I I I I I 
I 

W 
N 
U. 
I 

m 30 40 10 m ?4 a M 4m 
I I 1 I I I I 

P 30 40 50 3m 10 A 
0 
ti 
(D 
l c m  

STATIC4 9 t o m  STATIC4 8 
*STATION 8 - mMTIVIT IES 
M TO *STATION 9- m M T I V I T I E S  



APOLLO 17 
NEAR LM LUNAR SURFACE ACTIVITY 

N 

LRV LOADING 

ALSEP OFFLOAD 
AREA OF ACTIVITY 

- ALSE P DEPLOY 
L 300 FT. 
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TAURUS-LITTROW -- APOLLO 17 LANDING SITE 

Landing site for the final Apollo lunar landing mission, 
Taurus-Littrow, takes its name from the Taurus mountains and 
Littrow crater which are located in a mountainous region on 
the southeastern rim of the Serenitatis basin. 

The actual target landing site is at 30° 44'58.3" east 
longitude by 20°09'50.5" north latitude --- about 750 km east 
of the Apollo 15 landing site at Hadley Rille. 

Geologists speculate that most of the landing site region 
probably consists of highland material which was uplifted to 
its present height at the time the Serenitatis basin was form- 
ed. The valley in which the landing site is located is cover- 
ed by a fine-grained dark mantle that may consist of volcanic 
fragments. The site is surrounded by three high, steep massifs 
which likely are composed of breccia formed by the impacts that 
created some of the major mare basins --- probably pre-Imbrian 
in age. 

landing site is believed to be of the same origin as the massifs, 
but probably having a different history of erosion and deform- 
ation. In gross morphology, the sculptured hills possess 
some of the characteristics of volcanic structures. 

A range of "sculptured hills" to the northeast of the 

Most of the plain between the massifs is covered by a 
dark mantle which apparently has no large blocks or boulders, 
and which has been interpreted to be a pyroclastic deposit. 
The dark mantle is pocked by several small, dark halo craters 
that could be volcanic vents all near the landing site. The 
dark mantle material is thought to be younger in age than 
all of the large craters on the plain --- probably Eratusth- 
enian Copernican age. 

Extending northward from the south massif is a bright 
mantle with ray-like fingers which overlies the dark mantle. 
Geologists believe the light mantle is from an avalanche of 
debris down the slopes of the south massif, and that, it 
is of Copernican age. 

Craters near the landing site range from large, steep- 
Side craters-one-half to ane kilometer in diameter-that are 
grouped near the landing point to scattered clusters of cra- 
ters less than a half-kilometer across. 

Another prominent landing site feature is an 80-meter 
high scarp trending roughly north-south near the vest I side of 
the valley into the north massif. The scarp is thought to 
be a surface expression of a fault running through the general 
region. 

=more- 



-34- 

The Apollo 17 lunar module will approach from the east 
over the 750 meter hill8,clearing then by about 3000 meters. 



view of Taurus-Littrow landing and traverse region looking east-southeast. 
X i s  nominal landing site. Vertical exaggeration about 2. 5. 
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