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Program Profile
This issue profiles the Apollo 16 mission, the second “J”
mission and second-to-last lunar landing mission of the
Apollo program.
Apollo 16 Mission Overview
Launched: 04/16/1972 17:54:00 UTC LC-39A, KSC
Splashdown: 04/27/1972 19:45:05 UTC, South Pacific,
USS Ticonderoga recovery ship
Saturn V AS-511 Launch Vehicle
CSM (Command/Service Module) Call Sign: Casper
(CSM-113) – named after the “friendly ghost” cartoon
character
LM (Lunar Module) Call Sign: Orion (LM-11) – named
after the prominent winter/spring northern constellation
Crew: Commander John W. Young, LM Pilot Charles M.
Duke, Jr, CM Pilot Thomas K. “Ken” Mattingly II
64 total lunar orbits
Landing site: Descartes Highlands – 8.97301 degrees S,
15.50019 degrees E lunar coordinates
Second “J” mission (expanded science operations, use of
a lunar rover, extended lunar stay, expanded CM science
operations)
Connection to Lockheed Martin/ULA: The contributions
of our heritage companies to the Apollo program were
listed in the MARS STAR article about Apollo 11 in 2019.

Apollo 16 Crew: Ken Mattingly, CM Pilot; John Young,
Commander; Charlie Duke, LM Pilot
Photo Credit: NASA

A long time preparing before launch
Equipment designated for the Apollo 16 mission began
arriving at Kennedy Space Center in July, 1970, almost
two years before the mission. The primary crew was
assigned on March 3, 1971, well before the highly
successful Apollo 15 mission launched in July, 1971.
John Young was named the commander of the mission
and, at the time of Apollo 16, he was the most
experienced astronaut at NASA, having flown on Gemini
III and Gemini X and on the “dress rehearsal” mission of
Apollo 10 in 1969 as command module pilot. Young was
joined by two rookies, Charles “Charlie” Duke, Jr, who
became the youngest man to walk on the moon, and
Thomas “Ken” Mattingly II, who was originally assigned
as CM pilot on Apollo 13, but had to be replaced by Jack
Swigert at the last minute because he had been exposed
to Rubella (measles). Fred Haise (Apollo 13 LM Pilot)
was named back-up commander and Ed Mitchell was
named back-up LM pilot with Stuart Roosa as back-up
CM pilot; Roosa and Mitchell performed their same roles
as primary crew on Apollo 14. The cancellation of
Apollos 18 and 19 in September, 1970, led to this
decision to use experienced crew for back-up rather
than training astronauts for dead-end assignments.
Because Apollo 16 was a “J” mission, the crew
underwent extensive geological training for a couple of
years prior to the mission. The landing site in the
Descartes Highlands was selected because it appeared
to have features that were the result of volcanic activity.
It was also a considerable distance away from previous
landing sites, which would be of interest to seismologists
monitoring the growing network of seismographs on the
moon.
The flight was originally put on the manifest for March
17, 1972, but there were a series of problems during
vehicle processing that delayed the launch date to April,
including the need to change out the main parachutes
after one chute did not open on the Apollo 15 mission
return. In December, 1970, the combined stack was
moved from the VAB (Vehicle Assembly Building) to
launch pad LC-39A. During testing, a mistake resulted
in the bursting of one of the Teflon bladders in the CSM
RCS (Reaction Control System). This resulted in a leak
of helium (fortunately, not hypergolic fuel) and the
damage was limited. However, the RCS tank had to be
replaced, which would disturb the Command Module
heatshield.
A separate concern was seen for the
explosive cords that separate the LM and the CSM prior
to Earth return (found during testing for Skylab). Both
problems resulted in the first return of an Apollo Saturn
V to the VAB; the move back occurred on January 9,
1972, with a return to the pad after the rework on

February 9, 1972; this was insufficient time to meet the
original launch date. The launch window for these
missions to have the required conditions at lunar landing
was once a month, leading to a new date of April 16.
Launch of Apollo 16, Translunar Trajectory
Weather conditions were good on April 16, with clear to
partly cloudy skies and warm temperatures. The crew
entered the CM three hours before launch and continued
pre-launch checks. The countdown proceeded smoothly
and Apollo 16 launched at 12:54 EST. While in earth
orbit, there were minor issues with the environmental
control system and the third stage (S-IVB) attitude
control system, but these were resolved satisfactorily.
After two orbits, the third stage reignited for five
minutes, propelling Apollo on a course to the moon at
22,000 mph. Shortly after the burn, the Command and
Service Module (CSM) separated from the S-IVB stage
and turned around to retrieve the lunar module. The
transposition, docking and extraction, performed by CM
pilot Ken Mattingly, went smoothly. The crew noted that
particles were coming off the LM skin; Young and Duke
did an early entry into the LM for an inspection and did
not find any concerns.
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Days two and three were spent preparing for lunar orbit
and lunar landing and doing some scientific experiments.
A two-second burn of the Service Propulsion System
(SPS) engine on day two provide a minor course
correction. The crew observed more material and paint
flaking off the LM, but it was not considered a major
concern. A problem also occurred with gimbal lock in
the CM attitude system, requiring Mattingly to realign
the guidance system manually using Sun and Moon
observations. Several entries into the LM on these two
days by Young and Duke were made to ensure that all
systems were ready for the landing.

Lunar Orbit – BIG Problems to Solve
The Lunar Orbit Insertion burn was performed on the far
side of the moon on day four; the SPS burned for 6
minutes and 15 seconds, putting the two spacecraft into
a 80.3 by 170.4 nautical mile orbit. A later Descent
Orbit Injection maneuver was successful, putting the
spacecraft to a pericynthion (low point) of 10.7 nm. The
crew finally had rest before the hectic day 5 activities
began (undocking, descent, landing).
The first problem on day 5 was a stuck boom for the
mass spectrometer in the Scientific Instrument Module
(SIM) bay on the CSM. It was decided that Young and
Duke would inspect the boom after separating from
Casper. After entering the LM, the checkouts included a
series of problems. The first LM problem was a concern
for getting the steerable S-Band antenna to perform and
provide good communications.
Then there were
pressure imbalances between the LM Reaction Control
System (RCS) Systems A and B, requiring a cross-feed
operation before hot fire test; the test was limited to
System A only. The antenna problem was resolved by
relaying data through Omni antennas and receiving at
Goldstone in California.
The two spacecraft finally
undocked and began their separation attitudes. Mission
Control continued to troubleshoot the steerable antenna
problem and worked to ensure that the RCS pressure
balance was satisfactory.
As the separate spacecraft passed behind the moon
during the 12th orbit, a problem with the landing radar
occurred. During its self-test mode, there were spurious
readouts. A second self-test seemed to resolve the
issue and Young speculated that there were receiving
some ground reflections from the lunar surface. The
steerable antenna was still locked in the stow mode, but
the Omni communications backup was working
acceptably. The RCS pressure on system A was still
creeping up, but it appeared that venting propellant into
the ascent tanks would stabilize the situation. Mattingly
was given a “GO” to circularize the CSM orbit with an
SPS burn of 99.5 feet/second. Lunar landing was also
still a “GO”.
A few minutes later, a major problem occurred with the
SPS backup gimbal system on the CSM. Here are the
transcriptions at the time of the problem from the Apollo
Flight Journal; this problem occurs out of communication
with Mission Control until they emerge from the far side
of the moon:
097 35 01 Mattingly (CM comm): Hey, Orion?

097 35 03 Young (LM onboard): You speak.
097 35 04 Young (LM comm): Go ahead, Ken.
097 35 10 Mattingly (CM comm): I have an unstable
yaw gimbal Number 2. It's just been oscillating and oscillates in - yaw any time it gets excited.
097 35 22 Young (LM comm): Oh, boy.
097 35 26 Mattingly (CM comm): You got any quick
ideas?
097 35 33 Young (LM comm): No, I sure don't,
097 35 41 Duke (LM comm): What does your rules
say, Ken?
097 35 43 Mattingly (CM comm): This thing says I
have to have four servo loops to do the Circ [Burn].
097 35 49 Duke (LM onboard): It's what?
097 35 51 Mattingly (CM comm): Every time I put
Number 2 servo on, it's okay until I disturb it, and then
it starts to oscillate. And you can feel the spacecraft
shaking. It's really doing it.
097 36 02 Young (LM comm): Okay. You have to
have four loops to do Circ, huh?
097 36 12 Mattingly (CM comm): That's what it
says. It's unstable in all SCS modes on secondary servo
[garble]. I can't believe it, but I'm watching it. Every
time I select the secondary yaw gimbal, any excursion in
the thumb-wheel to go unstable.
After both spacecraft emerge from the far side, Mission
Control is informed about the problem. Under the
mission rules, Orion was supposed to re-dock with
Casper in case Mission Control decided to abort the
landing and had to use the lunar module’s engines to
return to Earth. Instead, Mission Control decided to
station-keep the two spacecraft close to each other
rather than redocking. The spacecraft could do five
revolutions (a total of ten hours) around the moon in
this configuration before they would have to decide on
an abort situation.

Mission Control and NASA Conferring on Apollo 16 SPS
Program
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Mission Control jumped into action and set up
simulations at the nearby Training Building and at the
contractor Rockwell to try and develop a bypass or
workaround for situation. An attempt at a circularization
burn of the CSM SPS on the first pass on the far side
was unsuccessful due to a problem in a secondary circuit
on the Thrust Vector Control (TVC) system, which ended
up being resolved fairly quickly. The landing attempt is
waved off. Let’s look in at an excerpt from the Public
Affairs Officer as the 14th revolution acquisition of signal
is approaching:

Public Affairs Officer: This is Apollo control 99 hours,
56 minutes Ground Elapsed Time into the mission of
Apollo 16. Some seven minutes, 40 seconds away from
acquisition on the 14th lunar revolution. To recap again
the current situation in the mission, the circularization
burn for command module Casper was aborted when
Ken Mattingly discovered some discrepancies in the
backup system which control the Service Propulsion
Engine. We still have a good prime system, that is a
Guidance and Navigation system aboard the Command
Module, however, we would be one failure away for the
very critical Trans-Earth Injection maneuver which
requires a fairly lengthy burn and a stable engine bell
from the Service Propulsion System; therefore, quite a
few people here in Houston and at the spacecraft
manufacturer in Downey, California are looking into the
ramifications of the backup system having apparently
failed would this present any structural strain on the
spacecraft if the engine bell went to full yaw, and would
we be able to do a successful Trans Earth Injection with
this engine. As all of these questions are answered the
decision will be made whether or not to continue with
the landing phase or to rendezvous and do a Trans
Earth Injection burn using the Descent Engine on the
Lunar Module, Orion. We have about five revolutions or
some 10 hours in total time in which to make this
decision.
This, again, is dictated by the orbital

mechanics. The fact that the Lunar Module would drift
away from the desired ground track for the landing site
at Descartes during any time past these five revolutions.
The Gold Team of flight controllers will stay on duty in
the Control Center for the landing if a decision is made
to land.
Finally, after another revolution of the moon, the
decision was made to tell the crew they were “GO” for
circularization burn of the CSM SPS and powered
descent burn for the LM during the 16th revolution.
Here’s the PAO again:

Public Affairs Officer: this is Apollo Control [at] 101
hours, 56 minutes Ground Elapsed Time in the mission
of Apollo 16. Less than two minutes prior to acquisition
of signal with Orion and Casper coming around from the
rear face of the Moon on the 15th revolution. As the
conversation begins with the crew the word that we're
Go for landing will be passed up to the crew. Apparently
during the simulations here and Downey in California it
has been determined that the oscillations in the backup
control system which controls the motion of the large
engine on the Service Propulsion System, would present
no structural hazard to the spacecraft. The backup
system is go at this time and we've had no problem at
all with the primary system, the G&N [Guidance and
Navigation] system as it's called. To repeat again the
preliminary time for the Command Module circularization
burn would be 103:22:05 [and] for the Power Descent
Initiation 104:17:20.
The circularization burn was successful for the CM SPS
and Orion began its powered descent. Young and Duke
are ecstatic at this decision and enjoy their descent to
the Descartes highlands, landing at 104:29:35 ground
elapsed time. The descent was from the highest altitude
for any lunar landing and Young was able to observe the
entire landing site.
This issue with the backup gimbal system on the SPS
was a significant problem that was resolved with
excellent work by the crew and by hundreds of people
on the ground running simulations and ensuring they
were good with a decision to proceed rather than abort.
Amazing! Interestingly, I was, of course, watching and
listening to almost every minute of this mission in 1972
(when I didn’t have to be in school) and I don’t
remember this problem being as serious as it was,
although I do remember the delayed landing.

Orion on the Surface; EVA-1
After landing, the crew secured LM systems, ate, and
had a rest period. The schedule for Apollo 16 was
significantly altered by the problem before landing. It

was decided to shorten the third EVA by two hours and
the crew would spend one less day in lunar orbit after
surface exploration.
Both astronauts had some difficulty putting their EVA
spacesuits on, but eventually Young backed out of the
LM and stood on the surface of the moon, the ninth
American to have this experience. His words: “There
you are: Mysterious and unknown Descartes. Highland
plains. Apollo 16 is going to change your image. I’m
sure glad they got ol’ Brer Rabbit, here, back in the briar
patch where he belongs”. Young was harkening back to
his southern roots and the folk tales of the troublemaker
Brer Rabbit, who survives by his wits; Young was happy
to be in the briar patch on the moon. Duke followed a
few minutes later and joined Young, exclaiming
“Fantastic! Oh that first foot on the lunar surface is
super, Tony”. He is addressing CAPCOM Tony England.
To date, Charlie Duke is the youngest person to have
walked on the moon at the age of 36.
The moonwalkers offloaded the Lunar Rover, the
Far/Ultraviolet
Camera/Spectrograph
(a
unique
instrument for this mission that performed astronomical
observations and recorded them on film that was
retrieved before leaving the surface) and other
equipment. Young test-drove the rover and found that
the rear steering was not working. He informed Mission
Control, then set up the television camera and planted
the US flag. After these tasks, they deployed the ALSEP
(Apollo Lunar Science Experiments Package) at a
distance from the LM to avoid damage to the equipment
during ascent of the LM. The ALSEP for Apollo 16 had a
Passive Seismic Experiment, an Active Science
Experiment, a Lunar Heat Flow Experiment and a Lunar
Surface Magnetometer. While parking the Lunar Rover
so that the work could be seen from the on-board TV
camera, the rear steering began to function again.
Unfortunately, the Heat Flow Experiment was lost when
Duke inadvertently tripped over the cable to the
package. Fortunately, the deep drill core extractions
and geophone emplacements work better on this
mission (the drill was built by Martin Marietta).
Four hours into EVA-1, Young and Duke jumped on the
Lunar Rover and drove to their first geologic stop, Plum
Crater, about 0.87 miles from the LM. They sampled
material in the vicinity and Duke retrieved a breccia rock
sample known as Big Muley (named after principal
geology investigator William R.
Muehlberger), the
largest rock returned from any of the lunar landing
missions, weighing in at 26 pounds. Big Muley was
estimated to be 3.97 billion years old and the rock was
highly shocked by some unknown event in its history
based on the amount of plagioclase (feldspar) glass in
the rock. After hauling this rock on-board, the next stop

was at Buster Crater, about 0.99 miles from the LM.
The samples in both places had yet to confirm that the
Descartes area had ancient volcanic activity. After the
Buster Crater stop, Young did his best Formula One
“Grand Prix” driver imitation on the Lunar Rover, with
Duke standing by and filming it with a 16 mm camera.
The pair returned to base camp at the LM, completed a
few more tasks with the ALSEP, then ended the first
EVA, which was 7 hours, 6 minutes and 56 seconds
long.
EVA-2
After the crew sleep period, Young and Duke woke up a
little early to discuss the second EVA with Mission
Control.
The second EVA’s objective was to visit Stone Mountain
and climb up the slope of approximately 20 degrees to
reach a cluster of craters known as the Cinco craters.
Young and Duke exited the LM, hopped onto the Lunar
Rover and drove to this area, located about 2.4 miles
from the LM. The view was considered spectacular;
they were 499 feet above the valley floor, the highest
elevation above the LM of any Apollo mission. The drive
over to Stone Mountain was rough, with the crew
encountering lots of boulders and small craters. Here’s
a brief excerpt of the reaction to this location from the
Apollo Lunar Surface Journal:
144:16:27 Duke: Wow! What a place! What a view,
isn't it, John?
144:16:30 Young: It's absolutely unreal!
144:16:34 Duke: We've really come up here, Tony.
It's just spectacular. Gosh, I have never seen...All I can
say is "spectacular", and I know y'all are sick of that
word, but my vocabulary is so limited.
144:16:50 England: We're darn near speechless down
here. [Tony England, CAPCOM]

-Young and Duke gathered samples from the vicinity of
the craters and spent 54 minutes on the slope of Stone
Mountain. At the steeper angle on the side of the
mountain, one of the Lunar Rover back wheels was
actually off the ground! The next stop for the crew was
a nearby crater (dubbed Station 5) that was 66 feet
across. The hope was that they would find material that
was not contaminated by ejecta from the South Ray
crater located south of their landing site; the geologists
were reasonably certain that the material was original to
the Descartes area. The next stop, Station 6, was a 33foot wide crater where the soil was most likely firmer
and was part of the Cayley Formation. They skipped
Station 7 and arrived at Station 8, on the lower flank of
Stone Mountain, an area that had materials in a ray from
the South Ray crater. They collected smaller, crystalline
rocks rich in plagioclase (feldspar). At Station 9, dubbed
the Vacant Lot (thought to be free of ejecta from the
South Ray crater), they spent about 40 minutes
gathering samples.
Heading back, Young and Duke stopped between the
ALSEP and the LM and dug double core samples and
conducted penetrometer tests. After returning to the
LM, the crew was tired, but happy with their day; they
spent 7 hours, 23 minutes and 26 seconds on this
second EVA, breaking a record set on Apollo 15. It was
time for dinner and another sleep period.
EVA-3, Return to Lunar Orbit
The final EVA for Young and Duke was an excursion to
the North Ray crater, located 2.7 miles away from the
LM. As they got closer to this crater, there were more
and more large boulders in the area. After arrival, they
visited a boulder that was taller than a four-story
building (dubbed “House Rock”) and obtained samples
from the boulder. These samples were the final nail in

the coffin of the theory of volcanic origin for the
Descartes Highlands area of the moon. The huge
boulder was riddled with micrometeorite impact holes;
the crew spent over an hour in this area documenting
the landscape and gathering samples.
They traveled on to Station 13, a huge boulder field 0.31
miles from the North Ray crater, setting a speed record
of 10.6 mph on the LRV, going mostly downhill (this
speed record was broken by Gene Cernan on Apollo 17).
Stopping at a 10 foot-high boulder, they were able to
sample soil that is permanently in shadow. After a
Lunar Rover excursion with a total time of three hours
and six minutes, they returned to the LM, offloaded
samples and completed a few more experiments. Duke
walked a short distance away and placed a photo of his
family and an Air Force commemorative medal on the
surface. Young drove the rover to a point about 300
feet east of the LM so that its television camera could
witness the liftoff from the Moon. The crew entered the
LM and began preparations for liftoff.

just before it was used the final time. However,
Mattingly did get a lot of useful science completed and
he imaged the Descartes area with Orion visible on the
surface.
After the ascent stage of Orion departed the Descartes
region, the rendezvous between the two spacecraft
began and docking was successfully achieved as they
came up on Lunar Orbit 55. The sample bags were
transferred into the CM and Mission Control worked to
get them a revised, shorter post-lunar operations
timeline because of the on-going concerns for the SPS
backup gimbal system.
Particles and Fields Subsatellite #2 was released from
the SIM bay into lunar orbit after the Orion crew
returned; this satellite was placed in a low orbit that
limited the life of the satellite because Mission Control
did not want them to perform an additional SPS burn,
but scientists still received data for just over a month.
The crew rapidly moved on to LM jettison; because of a
failure to activate a required switch prior to jettison, the
LM tumbled out of control and did not impact the moon
for almost a year. Finally, on the 65th orbit, the SPS
engine was reignited to propel Casper on a earth return
trajectory. No problems were noted with the engine.

Orion Returns to Earth
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At 175:31:55 hours into the mission, the ascent engine
on Orion is fired and Young and Duke are on their way
back to rendezvous with Casper.
Duke pointed a
camera out the window to view their landing area as
they rocketed away; Young had temporary eyesight
issues due to the lunar dust all over the place and was
unable to see the liftoff. The crew tried to clean up the
lunar dust so that it would not be transferred to the CM.

Casper in Orbit; Rendezvous and Docking
While Orion was on the surface, Mattingly had brought
the CSM Casper to a higher orbit to prepare for scientific
observations. These experiments and observations were
hampered by a serious of annoying technical problems.
The Panoramic Camera used so much power from the
CSM electrical systems that it triggered the Master
Alarm. The Mass Spectrometer boom did not fully
retract following its initial extension (similar to a problem
on Apollo 15). The Mapping Camera did not function
properly, having problems with a glare shield and
resulting in overexposures. The Laser Altimeter slowly
lost accuracy due to reduced power and finally failed

Enroute to Earth, Mattingly performed an 83-minute
deep-space spacewalk to retrieve the film canisters in
the SIM bay, with assistance from Duke at the CM hatch
location. Mattingly also set up a unique biological
experiment known as MEED (Microbial Ecology
Evaluation Device), evaluating the response of microbes
to the space environment.
The crew performed more experiments as they got
closer to Earth and answered questions in a 20-minute
press conference about the SIM. Casper approached
Earth on April 27, jettisoning the service module and reentering Earth’s atmosphere. They splashed down at
265 hours, 51 minutes and 5 seconds after launch in the
Pacific region southeast of the island of Kiritimati. The
USS Ticonderoga had the crew on-board only 37
minutes after splashdown.
The aftermath of this
mission had the geologists re-evaluating the pre-flight
observations they had hypothesized on the possible
volcanic origins in the Descartes region; they were so
certain of this outcome that dissenting views were not
allowed during the mission planning.
The USS
Ticonderoga delivered the Apollo 16 CM to North Island
Naval Station near San Diego. During off-loading of RCS
residual fuel, a ground servicing system exploded in the
NAS Hangar. 46 people were sent to the hospital due to
exposure to toxic fumes and one person suffered a

fractured kneecap. The explosion put a three-inch gash
in one panel of the CM. The Apollo 16 CM is currently
on display at the U.S. Space and Rocket Center in
Huntsville, Alabama.
The second J-mission was a success, particularly in
terms of the rapid problem analysis and group decisionmaking that allowed the landing to proceed in spite of a
significant backup gimbal system anomaly in the SPS
engine. NASA now turned to the final lunar mission,
Apollo 17, which will be explored in the fourth quarter
2022 MARS STAR edition.
John W. Young Biography
A detailed biography of the legendary John Young can
be found in the MARS STAR History Corner in the Q3
2021 edition (from the STS-1 profile). John Young was
a veteran of six spaceflights (two Gemini, two Apollo,
and two Space Shuttle) and was one of the only
astronauts so far to fly four different spacecraft.
Charles “Charlie” M. Duke, Jr. Biography
Charles Moss Duke, Jr. was born in Charlotte, North
Carolina on October 3, 1935.
His father was an
insurance salesman and his mother Willie Catherine
worked as a buyer for Best & Co. He has an identical
twin brother, William Waters (Bill) Duke. His father
served in the Navy during WWII and the family briefly
lived at the North Island Naval Station in San Diego.
After the war, they settled in Lancaster, South Carolina
and Charlie’s sister Betsy was born in 1949.
Charlie and his brother Bill enjoyed making model
airplanes; Bill had a congenital heart defect that led to a
kept him out of sports and led to a career in medicine,
but they enjoyed golfing together. Charlie earned an
Eagle Scout rank and decided he wanted to pursue a
military career. He asked a local Congressman for a
nomination to the US Naval Academy and was advised
to go to a military prep school; he attended Admiral
Farragut Academy in St. Petersburg, Florida for the final
two years of high school, graduating as valedictorian in
1953. He was accepted to the USNA class of 1957.
Duke entered the Naval Academy and did a two-month
cruise on the escort carrier USS Siboney; unfortunately,
he suffered from seasickness and began to question a
career in the Navy. He enjoyed a flight on an N3N
seaplane and started thinking about a career in aviation.
He applied to be transferred to the US Air Force (the
new academy would not graduate a class until 1959).
He was accepted, although a commissioning physical
found that he had minor astigmatism, which would have

precluded a naval aviator career. He was commissioned
as a second lieutenant in the Air Force in June, 1957.
Duke’s flight training took him to Spence Air Force Base
in Moultrie, Georgia and then Webb Air Force Base in Big
Spring, Texas, flying T-33 Shooting Star jet aircraft. He
graduated near the top of his class and picked his next
assignment as a fighter pilot doing advanced training in
the F-86 Sabre.
He had his choice of follow-on
assignments and went to the 526th Fighter-Interceptor
Squadron at Ramstein AFB in West Germany, at the
height of the Cold War. After his three-year tour of
duty, he wanted to further his education and was
offered a place in a Master of Science program in
Aeronautics and Astronautics at MIT. While he was in
Boston, he met Dotty Meade Claiborne; they became
engaged in 1962 and were married on June 1, 1963.
Duke’s grades slipped while courting Dotty, but he did
team up for a dissertation on Apollo guidance system
statistical analyses with a classmate. Their work earned
them an “A” and Duke received his Master of Science in
May, 1964.
Duke applied at the USAF Aerospace
Research Pilot School and, to his surprise, he was
accepted. Chuck Yeager was the commander at that
time and Duke’s 12-member class included Al Worden,
Stuart Roosa and Henry Hartsfield. His first child was
born at Edwards AFB hospital in 1965 (Charles Moss
Duke III).
On September 10, 1965, NASA announced the
recruitment of a fifth group of astronauts.
Duke
investigated this opportunity and was informed by his
superiors that there were two astronaut program
selections in work: One for NASA and one for the USAF
MOL (Manned Orbiting Laboratory) program. He was
told he could apply to both, but MOL would probably
grab him. He applied to NASA only, as did Worden and
Roosa. He passed the physical examinations and no
trace was seen of his astigmatism. He went through a
week-long interview process with a number of NASA
astronauts on a selection panel (including John Young)
and was selected as one of the 19 new astronauts on
April 4, 1966; Mattingly was also in that group. He and
his family moved to Texas, worked on having a house
build in El Lago, Texas, and his second son Thomas was
born in May.
Duke plunged into the astronaut training courses, with
heavy emphasis on orbital mechanics, astronomy and
geology. After training, he and Roosa were assigned to
oversee the development of the Saturn V launch vehicle;
he also participated in Mission Control on the launches
of Gemini XI and XII in 1966; he was personally
responsible for the Titan II booster. He received his
choice assignment as a Lunar Module specialist and

helped with a combustion instability problem in the
ascent engine. He worked on the support crew for
Apollo 10 and served as CAPCOM for the LM activities on
that mission; he reprised that role on Apollo 11, saying
the famous words: “Roger, Tranquility, we copy you on
the ground. You got a bunch of guys about to turn blue.
We’re breathing again!” after Apollo 11 LM Eagle landed.
Duke was assigned to the backup crew for Apollo 13; he
worked many hours in the simulators with Young and
Mattingly on developing emergency procedures for the
crew. Duke was the culprit who caught Rubella just
before the Apollo 13 mission launched, resulting in a
swap of Swigert for Mattingly (who was not immune).
He was called “Typhoid Mary” by his compatriots.
Duke was assigned to the primary crew on Apollo 16 on
March 3, 1971. While doing geology training in Hawaii
in December, 1971, he caught a nasty case of the
influenza
and
developed
double
pneumonia.
Fortunately, the processing of Apollo 16 was delayed
(see main article) and he recovered to participate in the
mission. He is the first twin to fly in space; a brouhaha
happened during the pre-launch quarantine when they
thought Charlie had broken protocol. It turns out his
brother Bill, there for the launch, was the one who was
seen by NASA Administrator Rocco Petrone.
After Apollo 16, Duke served as the backup LMP for
Apollo 17. After Apollo ended, there was a only a slim
chance that Duke would fly again, so he retired from
NASA on January 1, 1976. He entered the Air Force
Reserve and retired as a Brigadier General in 1986.
Duke did a variety of retirement activities, including
owning a Coors distributorship in San Antonio (he and
his wife still live in that area). He also consulted for
Lockheed Martin. In 1978, Duke became a committed
born-again Christian and credits this with saving his
marriage and his relationship with his children and he is
active in Christian ministry (his wife Dotty also became a
born-again).
Duke received the usual raft of awards and honors,
including honorary doctorates, awards from the USAF
and NASA and induction into the US Astronaut Hall of
Fame in 1997. As of this writing, Charlie Duke and his
wife are still alive.
Thomas “Ken” Mattingly, II. Biography
Mattingly was born on March 17, 1936, in Chicago,
Illinois. His father was hired by Eastern Airlines soon
after Ken’s birth and the family moved to Hialeah,
Florida. Aviation became a part of Ken’s life from a
young age.
Ken was active in the Boy Scouts,
graduated from Miami Edison High School in 1954, and

went on to get a BS degree in Aeronautical Engineering
from Auburn University in 1958.
Mattingly joined the US Navy as an Ensign in 1958 and
received his aviator wings in 1960. He was assigned to
the Attack Squadron3 35 at NAS Oceana, Virginia and
flew A-1H Skyraider aircraft aboard the USS Saratoga.
In July, 1963, he moved to NAS Sanford, Florida. He
accompanied a fellow officer on an aerial reconnaissance
mission to photograph the launch of Gemini 3 from Cape
Canaveral (with future Apollo 16 commander John
Young). Mattingly wanted a career in the Naval Test
Pilot School at Patuxent River, but was unable to get an
appointment there. He did manage to obtain a place in
the Air Force test pilot school at Edwards AFB. One of
his instructors was Charlie Duke and Henry Hartsfield
was a fellow classmate; Hartsfield flew with Mattingly on
STS-4 in 1982.
When the opportunities arose to apply for the NASA or
USAF MOL programs, Mattingly and Edgar Mitchell chose
the latter and were rejected.
However, their
applications were accepted by NASA. Mattingly felt that
he blew the interview process by making negative
statements about the F-104, but he was informed by
Deke Slayton that he had successfully passed the
process and was now an astronaut.
Mattingly served as part of the support crew for Apollo 8
and trained in parallel with Bill Anders as backup for
Apollo 11 CMP. He was assigned as primary CMP for
Apollo 13, but was removed from the mission due to
exposure to Rubella (Charlie Duke’s fault!) and replaced
by Jack Swigert. He played a critical role in figuring out
how the crew could conserve energy during re-entry.
He was then assigned to the primary crew of Apollo 16
and performed admirably during the significant problems
that occurred that almost aborted the lunar landing.
After Apollo 16, Mattingly served in various astronaut
managerial positions on the Space Shuttle development
program. He was assigned to command the last test
flight of Columbia with Henry Hartsfield as the pilot. I
was at Cape Canaveral in 1982 when STS-4 launched on
June 27 and was able to see the launch with a coworker from the NASA causeway. The STS-4 mission
completed 112 orbits and performed a variety of
experiments, demonstrating that the shuttle system was
ready for “prime time”.
Mattingly also commanded STS-51-C, that launched on
January 24, 1985 with a DoD mission using a modified
Inertial Upper Stage. The crew included Loren Shriver,
James Buchli, Ellison Onizuka, and Gary Payton.

Mattingly retired from NASA in 1985 and from the Navy
in 1986, reaching the rank of Rear Admiral. He worked
as a director of Grumman’s Space Station Support
Division, then headed the Atlas Booster program for
General Dynamics in San Diego. At Lockheed Martin, he
was a Vice President in charge of the X-33 space plane
program development and recently worked at Systems
Planning and Analysis in Virginia. He is an advocate of
the commercialization of space.
Mattingly received many awards and honors, including
induction into the US Astronaut Hall of Fame in 1997.
He married Elizabeth Dailey in 1970 and they had one
child. As of the writing of this article, Mattingly is still
alive.
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Lunar
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https://history.nasa.gov/alsj/a16/a16.html
Apollo 16 Mission report:
https://www.hq.nasa.gov/alsj/a16/A16_MissionReport.p
df
Wikipedia:
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Biographies,
overviews of the mission:
https://en.wikipedia.org/wiki/Apollo_16
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Next Edition
In the next MARS STAR, I will highlight the discussions
from the Titan/Centaur Cassini Roundtable that was held
on May 12, 2022. The 25th anniversary of that critical
launch and planetary mission is October 15, 2022. Later
MARS STARs into 2023 will have articles on Apollo 17,
Skylab 1 (Skylab launch) & 2 (first lab crew),
Mercury/Atlas 7-9 missions, and Skylab 3 &4 (second
and third crews).
Barb Sande, MARS STAR and MARS Facebook Page
Historian. Contact me at barbsande@comcast.net or
303-887-8511 or find MARS Associates on Facebook.

