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APOLLO 1 6  LAUNCH A P R I L  1 6  

,/Apollo 166schedu led  f o r  an A p r i l  1 6  launch’ w i l l  3 
devote its 12-day du ra t ion  t o  ga the r ing  a d d i t i o n a l  knowl- 

edge about t h e  environment on and around t h e  Moon and about 

our  own p l a n e t  Ear th .  ! \  
During t h e  t h r e e  days two Apollo 1 6  crewmen spend on t h e  

luna r  s u r f a c e  no r th  of t h e  c r a t e r  Descartes, they w i l l  

extend t h e  exp lo ra t ion  begun by Apollo 11 i n  t h e  summer 

of 1 9 6 9  and cont inued through t h e  Apollo 1 2 ,  1 4 ,  and 15 

luna r  landing missions.  I n  a d d i t i o n  t o  ga the r ing  samples 

of l u n a r  s u r f a c e  m a t e r i a l  f o r  a n a l y s i s  on Ear th ,  the  c r e w  

w i l l  emplace a f o u r t h  automatic  s c i e n t i f i c  s t a t i o n .  

. 

- more - 
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An extensive array of scientific experiments in the 

orbiting command/service module will search out and record 

data on the physical properties of the Moon and near-lunar 

space and photographic images to further refine mapping 

technology. Additionally, the command module pilot Will 

photograph astronomical phenomena in the distant reaches 

of space. 

The Descartes landing site is a grooved, hilly region 

which appears to have undergone some modification by vol- 

canic processes during formation. The Descartes region iS 

in the southeast quadrant of the visible face of the Moon 

and will offer an opportunity to examine several young, 

bright-rayed craters created by impacts in the volcanic 

terrain. 

John W. Young is Apollo 16 mission commander, with 

Thomas K. Mattingly flying as command module pilot and 

Charles M. Duke, Jr. as lunar module pilot. Young is a 

US Navy captain, Mattingly a Navy lieutenant commander, 

and Duke a US Air Force lieutenant colonel. - 
- more - 
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Young and Duke will climb down from the lunar module 

onto the lunar surface for three seven-hour periods of explora- 

tion and experimentation. A major part of the first EVA 

will be devoted to establishing the nuclear powered, auto- 

matic scientific station -- Apollo Lunar Surface Experiment 
Package (ALSEP) -- which will return scientific data to 
Earth for many months for correlation with data still being 

returned by the Apollo 12, 14 and 15 ALSEPs. 

The second and third EVAs will be devoted primarily 

to geological exploration and sample gathering in selected 

areas in the vicinity of the landing site. As in past 

missions, the crew's observations and comments will be 

supplemented by panoramic, stereo, and motion picture photo- 

graphic coverage and also by television coverage. Crew 

mobility again will be aided by the use of the lunar roving 

vehicle. 

In lunar orbit, Mattingly will operate experiments 

in the scientific instrument module (SIM) bay for measuring 

such things as the lunar surface chemical composition, 

and the composition of the lunar atmosphere. A high-reso- 

lution camera and a mapping camera in the SIM bay will add 

to the imagery and photogrammetry gathered by similar cameras 

flown on Apollo 15. Mattingly will perform an inflight 

EVA during transearth coast to retrieve film cassettes from 

these cameras. 
- more - 
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Using hand-held cameras, Matt ingly w i l l  photograph such 

phenomena i n  deep space as t h e  Gegenschein, and looking 

ear thward,  photograph t h e  u l t r a v i o l e t  s p e c t r a  around Ear th .  

A second subsatell i te,  s i m i l a r  t o  t h e  one flown on 

Apollo 15, w i l l  be e j e c t e d  i n to  luna r  o r b i t  t o  measure t h e  

e f f e c t  o f  t h e  E a r t h ' s  magnetosphere upon t h e  Moon and t o  

i n v e s t i g a t e  t h e  s o l a r  wind and t h e  l u n a r  g r a v i t y  f i e l d .  

Apollo 1 6  i s  scheduled f o r  launch a t  1 2 : 5 4  pm EST 

A p r i l  1 6  from t h e  NASA Kennedy Space C e n t e r ' s  Launch Complex 

39, with luna r  landing  t ak ing  p l ace  on A p r i l  2 0 .  The landing  

c r e w  w i l l  remain a t  Descar tes  f o r  7 3  hours be fo re  r e t u r n i n g  

t o  lunar o r b i t  and f o r  rendezvous wi th  t h e  o r b i t i n g  command 

module on A p r i l  23 .  Ea r th  splashdown w i l l  occur  on Apr i l  2 8  

a t  3:30 pm EST a t  5 degrees  n o r t h  l a t i t u d e  and 158.7  degrees  

w e s t  l ong i tude  i n  t h e  c e n t r a l  P a c i f i c  j u s t  no r th  of  Christmas 

I s l and .  The prime recovery v e s s e l ,  USS Ticonderoga, an 

a i r c r a f t  carrier,  w i l l  be l o c a t e d  near  t h e  splashdown p o i n t  

t o  recover  t h e  c r e w  and s p a c e c r a f t .  

- more - 
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Communications c a l l  s igns  t o  be used dur ing  Apollo 16  

a r e  "Casper" f o r  the  command module and "Orion" f o r  the 

luna r  module. The United S t a t e s  f l a g  w i l l  be e r e c t e d  on t h e  

luna r  s u r f a c e  i n  t h e  v i c i n i t y  of  t h e  luna r  module, and a 

s t a i n l e s s  steel plaque engraved wi th  t h e  landing  d a t e  and 

crew s i g n a t u r e s  w i l l  be a f f i x e d  t o  t h e  LM f r o n t  landing  gear .  

Apollo 1 6  backup crewmen a r e  c i v i l i a n  Fred W. Haise,  Jr., 

commander; USAF LtCol Stdart A .  Roosa, command module 

p i l o t ;  and USN Captain Edgar D. M i t c h e l l ,  l u n a r  module 

p i l o t .  

- more - 
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COUNTDOWN 

The Apollo 1 6  launch countdown w i l l  be conducted by a 
government-industry team working i n  two cont ro l  cen te r s  a t  
t h e  'Kennedy Space Center  (KSC) . 

Overall  space vehic le  operat ions w i l l  be cont ro l led  
from F i r i n g  Room No.1 i n  t h e  Complex 39 Launch Control Cen- 
ter .  The spacecraf t  countdown w i l l  be run from an Accept- 
ance Checkout Equipment cont ro l  room i n  t h e  Manned Space- 
c r a f t  Operations (MSO) Building. 

Extensive checkout of the launch veh ic l e  and spacecraf t  
components a re  completed before t h e  space vehic le  i s  ready 
f o r  t he  f i n a l  countdown. The prime and backup crews p a r t i -  
c ipa t e  i n  many of these tests,  including mission s imulat ions,  
a l t i tqd.e+ runs ,  a f l i g h t  readiness  tes t  and a countdown de- 
monstration test. 

The Apollo 1 6  r o l l o u t  -- the  5.5-kilometer (3.4-nautical- 
m i l e )  t i i g  from t h e  Vehicle Assembly Building (VAEI) t o  the 
launch pad -- took place Dec. 13, 1971. Due t o  a problem 
assoc ia ted  with the  f u e l  tank system i n  t h e  command module 
r eac t ion  cont ro l  system, t h e  space vehic le  was returned t o  t h e  
VAB on Jan. 27. The spacec ra f t  was taken t o  the  MSO Build- 
ing  f o r  changeout of t he  tanks.  After  re-mating t h e  space- 
craf t  w i t h  the  launch veh ic l e ,  t he  XSC team again r o l l e d  
Apollo 1 6  back t o  Pad A on Feb. 9 ,  1972 .  

A (e ight  manned). Apollo 1 0  w a s  t he  only launch from Pad B,  
which w i l l  be used again i n  1973 f o r  the'tjkylab program. 

Apollo 1 6  w i l l  be the t e n t h  Saturn V launched from Pad 

The Apollo 1 6  precount a c t i v i t i e s  w i l l  start a t  T-6 days. 
The e a r l y  t a sks  include e l e c t r i c a l  connections and pyro- 
technic  i n s t a l l a t i o n  i n  t h e  space vehicle .  Mechanical build- 
up of t h e  spacecraf t  i s  completed, followed by se rv ic ing  of 
t h e  various gases and cryogenic propel lan ts  ( l i q u i d  oxygen 
and l i q u i d  hydrogen) t o  the CSM and LM. Once t h i s  is accom- 
p l i shed ,  t h e  f u e l  cells are ac t iva ted .  

b a t t e r i e s  are i n s t a l l e d  i n  t h e  t h r e e  s tages  and instrument 
u n i t  of t h e  launch vehic le .  

The f i n a l  countdown begins a t  T-28 hours when t h e  f l i g h t  

-more- 
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. 
A t  t he  T-9 hour mark, a b u i l t - i n  hold of nine hours and 

54 minutes  i s  planned t o  meet contingencies and provide a 
rest period f o r  t h e  launch crew. A one hour b u i l t - i n  hold 
i s  scheduled a t  T-3 hours 30 minutes.  

Following a r e  some of t h e  h igh l igh t s  of t he  l a t t e r  p a r t  
of t he  count: 

T-10 hours, 15 minutes 

T-9 hours 

T-8 hours, 05 minutes 

T-4 hours, 15 minutes 

T-4 hours,  O D  minutes 

T-3 hours, 30 minutes 

T-3 hours, 30 minutes 

T-3 hours, 06 minutes 

T-2 hours, 4 8  minutes 

T-2 hours, 40  minutes 

T-1 hour , 51 minutes 

T-43 minutes  

T-42 minutes - 

Star t  mobile s e rv i ce  s t r u c t u r e  
move t o  park s i te .  

Bui l t - in  hold f o r  nine hours and 
54 minutes. A t  end of hold,  pad 
is c leared  f o r  LV propel lan t  load- 
ing. 

Launch vehic le  propel lan t  loading - 
Three s tages  (LOX i n  f . i r s t  s tage ,  
LOX and LH i n  second and t h i r d  s t a g e s ) .  
Continues 8hru T-3 hours 38 minutes. 

F l i g h t  c r e w  alerted. 

C r e w  medical examination. 

C r e w  breakfas t .  

One-hour b u i l t - i n  hold. 

C r e w  depar t s  Manned Spacecraft  Oper- 
a t i o n s  Building f o r  LC-39 via  t r ans -  
fer van. 

C r e w  a r r i v a l  a t  LC-39. 

S t a r t  f l i g h t  crew ingress .  

Space Vehicle Emergency Detection 
System tes t  (Young p a r t i c i p a t e s  a- 
long w i t h  launch team). 

Ret rac t  Apollo access arm t o  stand- 
by pos i t i on  (12 degrees) .  

Arm launch escape system. Launch 
vehic le  power t r a n s f e r  test, LM 
switch t o  i n t e r n a l  power. 

-more- 
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T-37 minutes 

T-30 mtnutes 

T-20 minutes t o  T-10 
minutes 

T-15 minutes 

T-6 minutes 

T-5 minutes, 3 0  seconds 

T-5 minutes 

T-3 minutes, 6 seconds 

T-50 seconds 

T-8.9 seconds 

T-2 seconds 

T'O 

F i n a l  launch vehic le  range s a f e t y  
checks ( t o  35 minutes).  

Launch vehic le  power t r a n s f e r  test, 
LM swi t ch  over  t o  i n t e r n a l  power. 

Shutdown LEI opera t iona l  instruman- 
t a t i o n .  

Spacecraft t o  f u l l  i n t e r n a l  power. 

Space vehicle f i n a l  s t a t u s  checks. 

A m  d e s t r u c t  system. 

Apollo access arm f u l l y  retracted. 

F i r ing  comm&ld (automatic sequence). 

Lqunch vehicle transfer t o  internal 
power. 

I g n i t i o n  start .  

A l l  engines running. 

L i f t o f f  

NOTE: Some changes i n  the countdown are poss ib le  as a r e s u l t  
of experience gained i n  the countdown 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 
during a given 24-hour period; a "monthly window" consists 
of a day or days xhich meet the mission operational constraints 
during a given month or lunar cycle. 

Launch windows are based on flight azimuth limits of 
720 to 1000 (Earth-fixed heading east of north of the launch 
vehicle at end of the r o l l  program), on booster and spacecraft 
performance, on insertion tracking, and on Sun elevation 
angle at the lunar landing site. 

LAUNCH DATE 

April 16, 1972 
May 14, 1972 
May 15, 1972 
May 16, 1972 
June 13, 1972** 
June 14, 1972** 
June 15, 1972** 

Launch Windows* SUN ELEVATION 
OPEN CLOSE ANGLE 

12:54 pm 4:43 pm 11.90 
12:17 pm 4:Ol pm 6.8O 
12:30 pm 4:09 pm 6.80 
12:38 pm 4:13 pm 18.60 
10:50 am 2:23 pm 13.0° 
10:57 am 2:26 pm 13. Oo 
( ------ To Be Determined ------) 

* April times are Eastern Standard Time; all others are 

** Launch window times and Sun elevation angles for June 

Eastern Daylight Time. 

will be refined. The June 15, 1972 launch opportbnity 
is under review. 

- more - 
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GROUND ELAPSED TIME UPDATE 

It is planned to update, if necessary, the actual 
ground elapsed time (GET) during the mission to allow the 
major flight plan events to occur at the pre-planned GET 
regardless of either a late liftoff or trajectory dispersions 
that would otherwise have changed the event times. 

insertion (DOI) to occur at GET 82 hours, 40 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 82 hours, 42 minutes. It follows that 
the other major mission events would then also be accomplished 
at the pre-planned times. 

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. 

The planned times in the mission for updating GET will 
be kept to a minimum and will, generally, be limited to three 
updates. If required, they will occur at about 53, 9 7 ,  and 
150 hours into the mission. . Both the actual GET and the up- 
date GET will be maintained in the MCC throughout the mission. 

For example, if the flight plan calls for descent orbit 

Updating the GET clock will accomplish in one adjustment 

-more- 
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LAUNCH AND MISSION PROFILE 

. The Saturn V launch vehic le  (SA-511) w i l l  boost t he  
Apollo 1 6  spacecraf t  from Launch Complex 39A a t  t h e  Kennedy 
Space Center,  Fla., a t  12:54 p.m. EST Apr i l  16 ,  1972, on an 
azimuth of 72 degrees. 

The f i r s t  s t age  (S-IC) w i l l  l i f t  t h e  vehic le  68.4 
kilometers (37 naut ical  m i l e s )  above the E a r t h .  Af te r  
separat ion t h e  booster  s t age  w i l l  f a l l  i n t o  t h e  A t l a n t i c  
Ocean about 668 km (361 n a u t i c a l  m i . )  downrange from 
Cape Kennedy, approximately nine minutes, 1 4  seconds 
a f t e r  l i f t o f f .  

The second s tage  (S-11) w i l l  push t h e  vehic le  to  an 
a l t i t u d e  of about 173 km (93.6 n a u t i c a l  m i . ) .  A f t e r  
separat ion the  S-I1  s t age  w i l l  follow a b a l l i s t i c  trajec- 
tory  which w i l l  plunge it i n t o  t h e  A t l a n t i c  about 4,210 km 
(2,273 n a u t i c a l  m i . )  downrange about 19  minutes, 51 seconds 
i n t o  t h e  mission. 

The s i n g l e  engine of the t h i r d  s t age  (S-IVB) w i l l  
i n s e r t  t h e  vehic le  and spacecraf t  i n t o  a 173-km (93-nautical 
m i . )  c i r c u l a r  Earth parking o r b i t  before  it is cu t  off for 
a coast period. when r e ign i t ed ,  t he  engine w i l l  i n j e c t  
t h e  Apollo spacecraf t  i n t o  a trans-lunar t r a j e c t o r y .  

- more - 



APOLLO 16 
FLIGHT PROFILE 

SUBSATELL ITE 
EJECTION ( R E V  73)  

-TRANSEARTH 

*. 
*. 

I N J E C T I O N  (REV 76) 
CSM O R B I T  CHANGE 
55 x 85 NM (REV 7 3 )  

I N - F L I G H T  EVA 

I 

P 

I 

CSM PLANE CHANGES N 

CM/SM SEPARATION 
52 x 68 NM (REV 12) 

S I M  DOOR JETTISON 

S-IVB 2ND BURN CUT0 
TRANSLUNAR I N J E C T 1 0  

S/C SEPARATION, 

41 74 



APOLLO 16 vs APOLLO 15 
OPERATIONAL DIFFERENCES 
m 

LAUNCH AZIMUTH 
INCLINATION 
DO1 TRIM MANEUVER 
HIGH ALTITUDE LANDMARK TRACKING AND 

PDI 
SURFACE STAY TIME 
SURFACE REST CYCLE 

W OF LANDING S I T E  

tlmLQ.3 
72 - 100' 
9' 
NOT PLANNED 
NO 

REV 13 
-73 HOURS 
8 HOURS 
(REST BEFORE LIFTOFF) 

EVA'S: D W T I O N  (HRS) (PLANNED) 7 - 7 - 7  
SEVA NO 
TRAVERSE STATION TIMES 9:40 (PLANNED) 

SURFACE ACT I V I T  I ES ALSEP DEPLOYED FIRST 
LUNAR ORBIT PLANE CHANGES 2 
EARTH RETURN INCLINATION 62 

LAND I NG PLAN TO RECOVER PARA- 
CHUTES AND RETAIN RCS 
PROPELLANTS ON BOARD 

w 
80 - 100' 
26" 
ACCOMPLISHED 
YES 

REV 14 
6689 HOURS 
7 - 7 1/2 HOURS 
(NO REST BEFORE 
LIFTOFF ) 

7 - 7 - 6  
YES 
7:53 (PLANNED) 
5 : 00 (ACTUAL) 
TRAVERSE FIRST 
1 
40' 

NEITHER APOLLO 16 
TYPE EVENTS !.IERE 
PLANNED 

I 

P 
W 

I 



COMPARISON OF APOLLO MISSIONS 

PAY LOAD 
DELIVERED TO 
LUNAR SURFACE 

KG (LBS) 

EVA 
DURAT I ON 
(HR:MIN)  

SURFACE DISTANCE 
TRAVERSED 

( K M )  

SAMPLES 
RETURNED 
KG (LBS) 

APOLLO 11 

APOLLO 12 

APOLLO 14 

APOLLO 15 

APOLLO 16 
(PLANNED) 

104 (225) 

166 (365) 

209 (460) 

550 (1210) 

558 (1228) 

2:24 

7:29 

9:23 

18 : 33 

21:oo 

,25 

2,o 

3 , 3  

27,9 

25,7 

20,7 (46) 

34,l (75) 

42,8 (94) 

76,6 (169) 

88,6 (195) 

I 

I-’ 
Ip 

I 



LAUNCH EVENTS 

Vehicle Wt 
Kilograms 
(Pounds) * 
2,920,956 
(6,439,605) 

Time 
Hrs Min Sec 

00 00 00 

- 

00 01 20 

00 02 18 

00 02 40 

00 02 42 

00 02 44 

00 03 12 

00 03 18 

00 07 40 

00 09 17 

Event 

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 

1,853,350 
(4,085,937) 

1,084,409 
(2,390,712) 

843,020 
(1,858,541) 

676,542 
(1,491,519) 

676,542 
(~91,519) 

644,029 
(1,419,840) 

633,419 
(1,396,45 1) 

303,470 
(669,037) 

216,673 
(477,682) 

Altitude 
Meters 
(Feet) * 

60 
(198) 

12,646 
(41,491) 

47,153 
(154,703) 

67,371 
(221,034) 

69,094 
(226,685) 

70,645 
(231,775) 

95,024 
(311,758) 

99,428 
(326,207) 

174,389 
(572,142) 

174,130 
(571,291) 

Velocity 
Mt rs /Sec 
(Ft/Sec) * 

0 
( 0 )  

(1,577) 

1,712 
(5,618) 

2,369 
(7,773) 

2,375 
(7,792) 

2,369 
(7,771) 

2,474 
(8,117) 

48 1 

2,503 
(8,?13) 

5,201 
(17,065) 

6,568 
(21,550) 

Range 
Kilometers 
(Naut' Mi)* 

0 
(0) 

5 
(3) 

51 
(27) 

91 
(49) 

95 
(51) 

98 
(53) 

161 
(87) 

174 
(94) 

P 
UI 

* English measurements given in parentheses. 
(continued) 



Time - 
Hrs Min Sec Event 
00 09 18 S-II/S-IVB Separation 

00 09 21 S-IVB First Ignition 

00 11 44 s-IVB First Cutoff 

00 11 54 Parking Orbit Insertion 

02 33 35 S-IVB Second Ignition 

02 39 19 S-IVB Second Cutoff 

02 39 29 Trans-Lunar Injection 

Vehicle Wt 
Kilograms 
(Pounds )* 

170,989 
(376,967) 

170,947 
(376,874) 

140,103 
(308,873) 

140,039 
(308,734) 

139,052 
(306,557) 

65,620 
(144,666) 

65,551 
(144,514) 

Altitude 
Meters 
(Feet)* 

174,161 
(571,395) 

174,235 
(571,637) 

172,908 
(567,282) 

172,914 
(567,302) 

175,919 
(577,162) 

305,315 
(1,001,688) 

319,199 
(1,047,241) 

Velocity 
Mtrs/Sec 
(Ft/Sec)* 

6,,571 
(21,558) 

6,571 
(21,559) 

7,400 
(24,279) 

7,402 
(24,284) 

7,404 
(24,292) 

10,441 
(34,256) 

10,433 
(34,230) 

Rllnge 
Kilometers 
(Naut Mi)* 

1,657 
(895) 

1,677 
(905) 

2,643 
(1 9 427) 

2,715 
(1,466) 

16,203 
(8,749 ) 1 

13,320 QI 

(7,192) 1 

F 

13,222 
(7,139) 

* English measurements given in parentheses. 



ACT I V I  TY - T I M E  

.VISUAL L IGHT FLASH 
PHENOMENON, 
.EYE SHIELDS TRANSLUNAR 8 

T RANSE ARTH 
ALFMED TRANSLUNAR 

ELECTROPHORETIC TRANS LUNAR 
SEPARATION 

P 11 F(P6 SE 

TO STUDY THE O R I G I N  OF 
V I S U A L  L IGHT FLASHES 
OBSERVED BY ASTRONAUTS 
ON PREVIOUS M I S S I O N S ,  

TO STUDY A PROCESS OF 
MATERIALS PURI F I CAT I ON 
\I!HICH MAY PERMIT PRO- 
DUCTION SEPARATION OF 
MATERIALS OF HIGHER 
PURITY THAN CAN CURRENTLY 
BE PRODUCED ON EARTH, 



APOLLO 16 
SIN BAY DOOR 10 NM BEHIND 
AND 26 NM ABOVE MlA.M 

SUN 

I 



T r a n s l u n a r  i n j e c t i o n  
(S-IYB e n g i n e  s ta r t )  

CSM s e p a r a t i o n ,  docking 

E j e c t i o n  from SLA 

S-IVB e v a s i v e  maneuver 

S- IVB r e s i d u a l  p r o p e l l a n t  dump 

APS impact  burn  

APS c o r r e c t i o n  burn  

Midcourse c o r r e c t i o n  1 

Midcourse c o r r e c t i o n  2 

Midcourse c o r r e c t i o n  3 

Midcourse c o r r e c t i o n  4 

SIM d o o r  j e t t i s o n  

Lunar  O r b i t  i n s e r t i o n  

S-IVB impacts  lunar s u r f a c e  

Descent  o r b i t  i n s e r t i o n  

GET 
hrs :min 

2:33 

3:04 

3:59 

4:23 

4 :44  

5:30 

9:30 

TLI+9 h r  

TL1+28 h r  

LOI-22 h r  

LOI-5 h r  

LOI-4.5 hr  

74:29 

74:30 

78:36 

MISSION EVENTS 

Date/EST 

16/3:27 pm 

16/3:58 pm 

16/4:53 pm 

16/5:17 pm 

16/6:38 pm 

16/7:24 pm 

16/11:24 pm 

17/00:33 am 

17/7:33 pm 

18/5:23 pm 

19/10:23 a m  

19/10:53 am 

19/3:23 p m  

19/3:24 pm 

19/7:30 pm 

velocity change 
m/sec (ft/sec) Purpase  and  resultant orbi t  

3053 (10,018) I n j e c t i o n  i n t o  t r a n s l u n a r  trajectory w i t h  1 3  km 
(71  nzh) p e r i c y n t h i o n  

_-- Mating of CSM and LM 

.3  (1) S e p a r a t e s  CSM-LM from S-IVB/SLA 

3 (9.8) P r o v i d e s  s e p a r a t i o n  prior t o  S-IVB p r o p e l l a n t  dump 
and t h r u s t e r  maneuvsr to cause lunar impac t  

O* 

O* 

O* 

*These midcourse  c o r r e c t i o n s  have  a nominal  
v e l o c i t y  change of 0 m/sec, but  w i l l  b e  calcu- 
l a t e d  i n  real  t i m e  t o  correct TLI d i s p e r s i o n s ;  

docked-DPS TEI b u r n  s h o u l d  SPS f a i l  t o  ignite. 

, 
T r a j e c t o r y  remains  w i t h i n  c a p a b i l i t y  of a UJ , 

O* 

4.2 (13.7)  

-855.6 (-2807) Inserts Apollo 16 into 108x316 km (58x170 nm) 
e l l ip t ica l  l u n a r  o r b i t .  

S e i s m i c  e v e n t  f o r  Apo l lo  12 ,  1 4  and 15  p a s s i v e  
se i smometers .  Ta rge t :  2.2 d e g r e e s  south l a t i -  
t u d e  by  21.4 d e g r e e s  w e s t  l o n g i t u d e .  

-62.8 (206) SPS b u r n  p l a c e s  CSM/LM i n t o  20x109 km (11x59 nm) 
l u n a r  o r b i t .  

- more - 



Events 

CSM/LM undocking 

CSM c i r c u l a r i z a t i o n  bu rn  

LM powered d e s c e n t  

LM l u n a r  s u r f a c e  touchdown 

EVA-1 b e g i n s  

EVA-2 beg ins  

EVA-3 b e g i n s  

CSM p lane  chahge 1 

LM a s c e n t  

Lunar  o r b i t  i n s e r t i o n  

Terminal phase i n i t i a t e  
(TPI) LM APS 

Braking: 4 LM RCS burns  

Docking 

LM j e t t i s o n ,  s e p a r a t i o n  

GET 
hrs:min 

96:14 

97:42 

98:35 

98146 

102:25 

124:50 

148:25 

152:29 

171:45 

171:52 

172: 39 

173:20 

173:40 

177:31 

Ve loc i ty  change 
Date/EST m/sec (ft/sec) 

--- 20/01:08 pm 

20/2:36 pm 30.3 (99.6) 

20/3:29 pm -2041 (6696) 

20/3:41 pm _-- 
20/7:19 pm _ _ _  
21/5:44 pm --- 
22/5:19 pm -__ 
22/9:23 p m  48  (159) 

23/4:39 pm 1,843 (6048) 

23/4:46 p m  
23/5:33 pm 1 5  50 

23/6:14 pm 1 0  33 

23/6:34 pm --_ 
23/10:25 pm --- 

Purpose and r e s u l t a n t  orbi t  

I n s e r t s  CSM i n t o  96x111 km (52x60 nmj o rb i t  

Three-phase DPS bu rn  w brake LM o u t  of trans- 

(SPS burn)  

f e r  o rb i t ,  ver t ical  d e s c e n t  and lunar s u r f a c e  
touchdown. 

Lunar e x p l o r a t i o n ,  deploy  ALSEP, collect .geolo- 

See s e p a r a t e  EVA t imel ines  

See s e p a r a t e  EVA thelines 

See s e p a r a t e  EVA t i m e l i n e s  

Changes CSM o r b i t a l  p l ane  by 1 . 7  d e g r e e  to coin- 

g i c a l  samples, photography. 

, 
c i d e  w i t h  LM orbi ta l  plane a t  t i m e  of LM a s c e n t  
from s u r f a c e  0 

I 
Boosts ascent stage i n t o  1 6 . 6 ~ 8 4  km ( 9 ~ 4 5 . 4  m) 

l u n w  o r b i t  for  rendezvous w i t h  CSM 

Boosts a s c e n t  stage in to  81.4x114.5 km ( 4 4 ~ 6 1 . 9  nd 
ca tch-up  o r b i t :  LM t ra i l s  CSM by  59.2 km (32 nml 
and 27.7 km (15 nm) below a t  TPI burn  time 

Line-of -s ight  t e r m i n a l  phase  b r a k i n g  t o  p l a c e  
LM i n  110.7x109.8 km (59.8x59.3 nm) o r b i t  for 
f i n a l  approach ,  docking. 

CDR and LMP t r a n s f e r  back t o  CSM 

Preven t s  r e c o n t a c t  of CSM w i t h  LM a s c e n t  stage 
f o r  remainder  of mission 

- more - 



POWERED DESCENT VEHICLE POSITIONS 

EVENT 

POWERED DESCENT I N  I T  I AT I ON 
THROTTLE TO MAXIMUM THRUST 
YAW TO VERTICAL 

-_----- m- --&------ -_____ 
s- ,ma 

m. m- bn- 

AL-. m- 
n.m. 

W- 

SUMMARY 

TF I i H A V  
MIN:SEC V .FPS FPS FT FPS 

I 
0:OO 5555 -5 52700 0 
0:26 5527 -4 52600 28 
3:OO 4096 -56 46840 1476 

LOW GATE 
LANDING 

THROTTLE RECOVERY I HIGH GATE 
10:42 583 6246 
12:Ol. 0 6697 

7:20 1188 24740 4559 
9:20 I 342 I-;;: I 7970 I 5602 I I 

I 

N 
P 

I 



A P P R O A C H  P H A S E  
12 

10 

0 '  
20 
40 
60 
80 ** 
102 
122 
162 *** 

'I TIME TO LANDING FROM HIGH GATE 

- 
ALTITUDE HORIZONTAL LPD ANGLE 

RATE VELOCITY 

174 
134 
05 

320 - 
230 41' 
184 1 

41' 'I 

I 
N 
N 

I 



FIRST VIEW OF DESCARTES 
(HISH SATE + 8 SECONDS) 

I 'rcer 

+ FIELD O$ YLEW OF LMP- 

FIELD OF VIEW OF CWI 



Events - 
LM a s c e n t  stage deorbit  

LM impact  

(RCS burn )  

CSM p lane  change 2 

CSM shap ing  burn 

S u b s a t e l l i t e  j e t t i son  

T r a n s e a r t h  in jec t ion  (TEI) 

Midcourse c o r r e c t i o n  5 

T r a n s e a r t h  EVA 

Midcourse c o r r e c t i o n  6 

Midcourse c o r r e c t i o n  7 

CM/SM s e p a r a t i o n  

En t ry  i n t e r f a c e  
(121,9 km, 400,000 f t )  

Splashdown 

GET Velocity change 
hrs:min Date/EST Wsec lft/sec) 

- more - 

179:16 24/00:10 am 

179:39 24/00:33 am 

193:14 24/2:08 pm 

216:49 25/1:43 Pm 

218:02 25/2:56 pm 

2 2 2 ~ 2 1  25/1:15 pm 

239:21 26/12:17 pm 

241:57 26/2:51 pm 

EI-22 h r s  27/5:17 pm 

EI-3 h r s  28/12:17 pm 

290:08 28/3:02 pm 

290:23 28/3:11 pin 

290:36 28/3:30 pm 

-70 (-229) 

--- 

86 (282)  

11 (38) 

--- 
979 (3212) 

0 

Purpose  and r e s u l t a n t  orbi t  

WlVP seismmeters a t  Apo l lo  1 6 ,  15 ,  1 4  and 12  
l d n d i n g  sites record impact .  

Impact  a t  about 1 6 9 1  m/sec (5550 f p s l  a t  -3.2 
d e g r e e  angle. 23 km (12  nm) west of Apo l lo  
16  ALSEP. 

Increase lunar s u r f a c e  p h o t o , c o v e r a g e ,  changes  

A d j u i t s  CSM o r b i t  f o r  later subsatel l i te  j e t t i s o n  

Lunar o r b i t  s c i e n c e  expe r imen t s  

I n j e c t  CSM in to  t r a n s e a r t h  t r a j e c t r a r y  

T r a n s e a r t h  midcourse c o r r e c t i o n s  w i l l  be  com- 

p l a n e  3 degrees. 

o r b i t :  102x147 km ( 5 5 x 8 5  nm).  

pu ted  i n  real t i m e  f o r  e n t r y  corridor c o n t r o l  
and r e c o v e r y  area wea the r  avo idance .  , 

N R e t r i e v e  S M  SIM bay  f i l m ;  c a n i s t e r s .  P 

Command module o r i e n t e d  for E a r t h  a tmosphere  e n t r y  

Command module e n t e r s  E a r t h ' s  a tmosphere  a t  
11,026 m/s (36,175 fps). 

Landing 2111 kn (114Or.nml downrange f r o m  e n t r y ;  
s p l a s h  a t  5 d e g r e e s  n o r t h  l a t i t u d e  by 158 
d e g r e e s  west l o n g i t u d e .  



FILM RETRIEVAL FROM THE SIM BAY 

EVA TIME LINE 
bSTAR1 IH-FL16Hl EVA. EGRESS .INGRESS FOR EED/ATTITUDE RMEWER 1 

I 

N 
VI 

I 



ILL0 16 RECOVERY 



APOLLO 16 

CREW POST-LANDING ACTIVITIES 

DATE ACTIVITY - DAYS FROM RECOVERY 

SPLASHDOWN APRIL  28 

R + 1  APRIL  29 DEPART SHIP, ARRIVE HAWAII 

R + 2  APRIL  30 DEPART HAWAII, ARRIVE HOUSTON 

R t 3 THRU R + 15 MAY 1-12 CREW DEBRIEFING PERIOD 

I 

N 
4 

I 



APOLLO 16 ALTERNATE MISSIONS 

0 EARTH ORBIT MISSIDN (NO TLI) 

PHOTOGRAPHIC MISSION OVER U,S, OF ABOUT 6 DAYS DURATION, X-RAY 
AND GAMMA RAY SPECTROMETERS WILL ALSO BE OPERATED, CMP EVA TO 
RETRIEVE FILM CASSETTES I 

0 LUNAR ORBIT MISSIONS 

0 APPROXIMATELY 6 DAYS IN LUNAR ORBIT 

USE OF SIM BAY EXPERIMENTS 

SUBSATELLITE JETTISON REQUIRED 

TYPES OF CONTINGENCIES 

CSM ALONE 

CSMILM (OPERABLE AND INOPERABLE DPS CASES) 

FROM LM ABORTS 

I 

N 
m 
I 



- 29 - 

EVA MISSION EVENTS 
GET 

Events h r s  : min Date/EST 

Depressurize LM f o r  EVA 1 

CDR s t eps  onto sur face  

LMP s t e p s  onto sur face  

C r e w  of f loads  LRV 

CDR tes t  d r ives  LRV 

LRV parked near  MESA 

CDR of f loads ,  dep1oys.far-W camera/ 

LMP mounts LCRU, TV on LRV 

C r e w  loads geology equipment on LRV 

CDR deploys United States f l a g  

LMP carries ALSEP "barbe l l "  t o  

spectroscope 

deployment s i t e  

CDR d r ives  LRV t o  ALSEP s i t e  

C r e w  begins ALSEP deploy 

ALSEP deploy complete 

C r e w  d r ives  t o  s t a t i o n  1 (Flag Cra te r )  

C r e w  a r r i v e s  a t  s t a t i o n  1 f o r  rake/ 
s o i l  sample, c r a t e r  sample 

C r e w  d r i v e s  t o  s t a t i o n  2 (Spook c r a t e r )  

C r e w  a r r i v e s  a t  s t a t i o n  2 f o r  c r a t e L e r e a  
sampling, magnetometer s i te  measurement 

C r e w  r e tu rns  t o  LM/ALSEP area 
S ta t ion  3 

102:25 

102:40 

102 : 45 

102 : 53 

103:13 

103:  1 5  

103:24 

103  : 25  

103:37 

103:50 

104 : 02 

104:12 

104:20 

106:22 

106:27 

I 0 6  : 39 

107:22 

107:27 

108:23 

Apr 20/7:19 pm 

20/7:34 pm 

20/7:39 pm 

20/7:47 pm 

20/8:07 pm 

20/8:09 pm 

20/8:18 pm 

20/8:19 p m  

20/8:31  pm 

20/8:44 pm 

20/8:56 pm 

20/9:06 pm 

20/9:14 pm 

20#11:16 pm 

2 0 / 1 1 r 2 1  pm 

20/3.1:33 pm 

21/00:06 am 

21/00:21 am 

Apr 21/1:17 am 

- more - 
































































































































































































































































































