FIRST MANNED LANDING ON THE MOON 47 YEARS AGO JULY 20, 1969

“MAYBE WE SHOULD BACK UP AND START FROM THE BENINING.”

President Kennedy’s speech
will play when this slide is
opened or you can double
click on the WMA icon.

We were headed into space in 1962 but the going was slow and the
money was hard to come by. Then in an address to the American people
President John F. Kennedy that you just heard provided the push we
needed to get things rolling in the right direction and The National
Aeronautics and Space Administration (NASA ) was charged with the
duty to land men on the moon and bring them back safely to the earth,
before the end of the decade.
At this time I was working at Kelley Air Force Base in San Antonio Texas.
However, I new at that time I would have a hand in the space program. I
had told my Dad when I was only 10 years old that I was not going to be
a rancher like the rest of our family. In a very loud voice he said: Then
what are going to do, ”Boy”? I told him I was going to be and
Electronics Engineer and he said; well that’s not ever going to amount to
anything! I didn’t reply, but in my mind I thought “we will see”.
I transferred from Kelly AFB in San Antonio, TX to NASA in the summer
of 1962 and was assigned to the manned spacecraft center (MSC) now
called the Johnson Space Center (JSC) located in Houston Texas.

We had a long way to go and a short time to get There.
MERCURY 9 was completed on May 16, 1963 and that program was coming to
an end.
So I was assigned to work on the Gemini Program. There were a number of systems that
would have to be developed and tested before we could even think about sending men
to the moon.
1. We had to have a spacecraft that would carry three astronauts into earth orbit and
then on to the moon and back, of course we needed a rocket that could get the
whole payload into space and send us on to the moon and return us to the earth.
2. We also needed a spacecraft that could land on the moon and then return to space
and dock with the command module so the astronauts could return safely to the
earth.

These two requirements generated many engineering projects.
Up to now we had only sent one astronaut at a time into space, the Gemini
program would carry two astronauts into space and back.

WE HAD A LOT MORE TO DO THAN JUST BUILD A NEW SPACECRAFT:
We had to upgrade all the other systems that would support the GEMINI
and the Apollo programs.
1. Upgrade the launch pads.
2. Upgrade the tracking network.
3. Upgrade launch control in Florida.
4. Upgrade mission control in Houston.
5. Upgrade all of the communications systems.

6. Design the new systems that would fly on Gemini.
7. Have all the new systems built and tested.
8. So we ask what do we need to do first?
9. The answer we got was: “ALL OF IT.”

There were thousands of employees across the United States assigned to
complete the tasks that had to be done to support the Gemini program and
later the Apollo program . The NASA program managers had to make sure all
NASA employees and NASA contractors were on the same page and working
on the correct projects.
You can find a lot of history on these efforts by going to:
The NASA web site at http://www.nasa.gov/home/index.html?....

I was in the right place at the right time: So I was assigned a number of
engineering projects with very tight dead lines..
First Project: MISSION CONTROL CENTER UPGRADE.

Design and have fabricated an automated training system to assist in the
training of new flight controllers at the mission control center in Houston,
Texas.
“Remember we did not have any integrated circuits or microcomputer systems
in those days, in fact we did not have anything micro in those days.”

I designed a digital controller system
that controlled the electronic systems in
the Gemini command module used to
train the flight controllers, they wanted
all the lights, switches and meters to
look like it would to the astronauts.

John Ivers was the expert in the designing and fabrication of
printed circuit boards. John was also a very good electronic
engineering technician and was helping me check out the
system before it was installed in the training area at the mission
control center in Houston.

Bob
Pace

John
Ivers

Time to move on to the next project:
The Gemini project office was going to start conducting Command Module
drop test in the “gulf of Mexico” just off the coast at Galveston, Texas. The
project managers ask if our organization could provide them with a
communications system that would allow their engineers to talk via Very High
Frequency (VHF) Radio back to their engineering office located at the
Manned Spacecraft Center. I was assigned to this project. I told them I
could design a VHF linear amplifier that would produce enough power to do
the job. They said do it NOW.

Two VHF Amplifier were fabricated
in the “Technical Services” shops
located at the manned space craft
center (MSC). The amplifiers were
used to provide communications
from the ship to MSC during all the
Command Module (CM) drop test
in the Gulf of Mexico.

No time to rest: I was assigned to work with the Gemini Rendezvous
Radar program office to assist with the evaluation and testing of the first
rendezvous radar system delivered to NASA. We decided to test the
radar system at the White Sands Missile Test Range located in New
Mexico.
We had a 10,000 foot circle leveled off and an equipment hole put right
in the center of the circle. By doing this we could simulate what the
radar would see if it was in space. So half of the rendezvous radar
system was installed in the equipment hole at the center of the circle.
The other half of the rendezvous radar system was mounted on the
bottom of a T-33 aircraft and the mechanical bore site of the radar
antenna for that half of the rendezvous radar system was marked with a
white “+”. This would allow the white sands optical tracking system to
lock on to this half of the radar system and provide very accurate
position data for our test. The other half of the radar system mounted at
the center of the 10,000 foot circle was connected to our test van at the
edge of the circle. We designed and fabricated the electronic interface
system that would convert the radar position data to data packets that
would load into the IBM 1401 computer system located at White Sands.
The radar and optical tracking data was compared and thus we were
able to confirm the tracking specifications of the radar system had met
our requirements for space craft rendezvous.

TIME TO GET THE GEMINI PROGRAM OFF THE PAD AND INTO SPACE:

Gemini-twins: Two men in orbit in a single capsule. This was our next big step
into space and it took almost two years of hard driving effort, interspersed with
frustrations, failures and delays, before we were ready to go again. But so well
had the space technicians done their job that during the next nineteen months the
Gemini program of ten flights would be completed.

Early in 1965, Gus Grissom,
already a veteran of two
space flights, and John
Young, a new-comer to the
program, climbed into the
Molly Brown.

The new and more powerful
Titan II rocket belched
orange colored smoke and
slowly lifted towards the
morning sky at 9:24 AM on
March 23rd.
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This Gemini capsule was
equipped with two types of
thrusters; one to change orbit,
the other to alter the path of
flight. Success was vital if man
was ever to rendezvous in
space.

Almost predictably,
these maneuvers went
as planned. In fact, at
the end of three orbits,
Gus Grissom had
brought his craft down
low enough so that a
failure of his retrorockets would have
meant nothing more
serious than another
orbit to get down to
the friction drag of the
atmosphere.

When the computer
indicated they would
land far short of the
recovery ship, they used
this new maneuvering
ability to greatly reduce
the error.
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Gus Grissom said: "It was a
smooth, successful flight,
but if Molly Brown had sunk
out there I'd have jumped
right off that carrier!"

But the conquest of space was
going to require much more
than simply riding around
inside a maneuverable capsule.
We would need space stations
and men and equipment to
assemble and repair them in
space.

Could man live and work in this
environment?

Jim McDivitt and Ed White,
two new astronauts, went
up for a four day mission
to find some answers.
During a hold in the
countdown White noticed
a mass of wasps buzzing
around the windows trying
to nest on Gemini IV.
With a grin he exclaimed,
"Boy, are they in for a big
surprise in a few minutes."

Eight minutes after liftoff, Gemini IV was in a
precisely planned orbit,
and the two men began
to reduce the cabin
atmosphere to a vacuum
in preparation for Ed
White's "space walk."
With the hatch open, they
were coming up on
Hawaii when Mission
Control called and told
White to begin his EVA
(Extra vehicular activity).
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Writing about this later, Jim
McDivitt said: "When Ed
opened his hatch and we
were both at the mercy of the
vacuum outside, neither of us
felt any sense of danger or
anxiety. My strongest
impression was simply that we
had a bigger window and
a better view. As for potential
dangers. we didn't expect
them to occur. Yet we both
knew that if they did, there just
were not many alternatives we
could fall back on.

When White stepped
out into the void of space,
he carried a "maneuvering
gun" to control his
movements. As he told
Mission Control:
"The maneuvering unit is
good. The only problem is
that I haven't got enough
fuel. I'm looking right
down now, and it looks
like we're coming up on
the coast of California."

Through the entire pass
across the United States,
Ed White remained outside,
connected to the spacecraft
by only a slender 25 foot
long "umbilical" or life line.
As they sped over Florida,
the order came for White to
get back in. There were still
three more work filled days
before they could come
"home."
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When they splashed down in
the Atlantic after almost
ninety eight hours of flight,
they had proved that a man
could control his movements
outside the space craft and,
perhaps more important, that
prolonged weightlessness
was not detrimental to the
human body.

Three additional Gemini flights were made over the
next nine months to accomplish various objectives.
The development of the fuel cell allowed flights of
longer duration equal to a trip to the moon and back.
In addition, rendezvous and docking maneuvers were
practiced.

GEMINI 5

GEMINI 6

GEMINI 7

Veteran spaceman Gordon Cooper as command pilot and Pete Conrad
as co-pilot took Gemini V aloft for an eight day mission the duration of
a trip to the moon and back and demonstrated that two men could live
and work for that period of time in a space not much larger than a
telephone booth. As Gordon Cooper remarked after the flight, "I think
even our wives were a little surprised that we hadn't irritated each
other in eight days."
Because any future attempt to land on the moon would require
rendezvous and docking maneuvers, Gemini VI was programmed to
carry out this mission. But when the Agena target vehicle disappeared
into the Atlantic, the flight had to be postponed for the time being.
But Gemini VII was ready to go, and with its flight planned for fourteen
days, why not let it become the target vehicle for Gemini VI? No
docking would be possible, but it would provide all the elements for
tracking and rendezvous. And so the decision was made to DO IT.
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Gemini 6 & 7 Rendezvous

On December 4, 1965, Frank Borman and James Lovell roared aloft to spend two weeks
orbiting the earth in Gemini VII. Meanwhile, back on Pad 19, Gemini VI was being readied for
a launch on December 12. But there were many who believed this spacecraft was jinxed and
betting was heavy that it would not go, and that's what happened. The countdown went to
zero, the huge Titan ignited, then immediately shut down. But three days later everything was
ready again and this time there were no hitches. Wally Schirra and Tom Stafford were on their
way to join their fellow astronauts. Five hours and fifty minutes later, the two spacecraft were
whipping around the earth side by side, less than a foot apart. They held this position for four
revolutions, then Schirra changed his orbit and drew away. Perhaps Gus Grissom best
expressed the success of this mission when he said: "The feat of Gemini VI might aptly be
compared to two fleas agreeing to meet at a certain speck of sand in the Sahara Desert, and
doing it!" Two days later Borman and Lovell were back, bearded and happy, with a world
record for flight duration chalked up for the United States.
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More important in future space
flights than simple rendezvous
would be the ability to dock with
another spacecraft. This was the
mission assigned to Gemini VIII.

“For the first time, this country
successfully launched two space
vehicles on the same day and at
the exact minute planned.”

Just before noon on March
16th, 1966, Neil Armstrong
and Dave Scott streaked into
the sky to find the Atlas
Agena target vehicle and
dock with it.

Four revolutions later,
Gemini VIII nudged its
nose into the docking
collar of the Agena.

For the next 27 minutes,
Armstrong and Scott
checked the rigidity and
maneuverability of the
joined craft. Everything
worked!
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Then, suddenly, the
two locked vehicles
began to roll and yaw,
like a spinning barrel,
tumbling end over end.
The wild gyrations
threatened to rip the
two craft apart. Both
Scott and Armstrong
were thrown out of
their seats.

“Buddy”, we've got troubles
With that single comment
from Armstrong, the two
went to work. Calmly, yet
acutely aware of the danger,
they managed to reduce the
roll rate until they were able
to undock. It was then that
they discovered the trouble
was a short circuited
thruster burning without
command.
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The mission was
abruptly terminated
and Gemini VIII
splashed into the
Pacific about 500 miles
east of Okinawa.

The flight was not a
failure. Armstrong and
Scott had demonstrated
beyond doubt that
docking in space was
practicable and not
particularly difficult.

GEMINI 9

GEMINI 10

GEMINI 11

Gemini IX, plagued with malfunctions and delays, got off the ground in
early June. Tom Stafford was in command and Gene Cernan was
scheduled for a space walk. In the third orbit, they caught up to the target
vehicle and confirmed signals received on the ground the shroud over the
docking ring had not completely disengaged, and the split halves of that
conical nose gave it the appearance of an angry alligator, with blue lights
flashing inside its jaws!

Docking was out of the question,
so Gene Cernan went outside to
test the new AMU. Once again
trouble cropped up. His face plate
became so fogged from exertion
and poor suit temperature control
that he had to abandon the
experiment. Seventy two hours
later they were back, landing in the
Atlantic within two miles of the
carrier Wasp.

Gemini 10 & 11
In complete contrast, the next mission Gemini X was almost
letter perfect. John Young and Mike Collins docked with their
target, Agena 10, on the fourth revolution. Then they tried
something never done in space. They started the Agena’s own
engine and let it send them roaring into a 475 mile high orbit.
About this phase of the mission, John Young said: "In all
honesty, I have to say the only real nervous excitement I felt was
when we got set to light up the Agena’s engine. And I'll tell you,
that was quite a sight when it lit up and brightened the whole
sky." "Yes, and quite a jolt, too!" Mike Collins added. Using this
"free" propulsion system, they located the Agena 8 which had
been orbiting for four months. Undocking from Agena 10, John
Young edged Gemini X alongside Agena 8 while Mike Collins
went outside and removed a collector box from Agena 8 a box of
micrometeorite samples (space dust) collected during the
Agena’s four month stay in space. Two months later, Pete
Conrad and Dick Gordon in Gemini XI rendezvoused with their
target vehicle on the first orbit, which meant they had an
allowable error in launch time of only four seconds! Then they
"fired up" the Agena and sent themselves thundering up into the
edges of deep space 850 miles above the earth. Dick Gordon's
space walk on this mission pointed to the need for improved

techniques in space assembly work.

On Veterans' Day (November 11) of 1966, the
final Gemini flight was made with Jim Lovell in
command and Ed (Buzz) Aldrin assigned to
perform complicated assembly tasks outside
the space craft.

Early in the third orbit, the capsule was
guided to a rendezvous with its target
Agena. Docking was uneventful
although the Agena's engine failed to
fire.

The Gemini 12 maneuvered
to a position where the first
pictures ever taken of a
total solar eclipse from
deep space were made. The
seven second phenomenon
occurred on November 12,
1966.

The next day, Aldrin left
the cabin and attached a
rod to the Gemini hull
that reached all the way
to the Agena.
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Moving hand over
hand along the rod,
Aldrin made his way
to the Agena, attached
a tether and then
returned to the
capsule. By taking
frequent rests and
using hand holds and
belts, he avoided the
excessive strains
experienced by earlier
astronauts

About three hours later,
the Gemini drew away
from the Agena and
made the tether taut. In
this manner, the two
craft flew together for an
hour in a demonstration
of station keeping. An
explosive bolt released
the tether and the
vehicles parted
company.
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59 hours and 33 minutes
after lift off, Gemini 12
splashed down on
schedule and in sight of
the carrier a fitting
ending for an almost
incredibly successful
Gemini program.

THE APOLLO PROGRAM:

“We Were Almost ready”

Before we could head to the moon a few more tasks had to be
accomplished. We had a spacecraft we thought would get us down
on the moon and send us back into space so we could rendezvous
with the Command Module then we could come home. This vehicle
was the Lunar Module (LM). We had tested and tested the LM, but
the LM was designed to fly in space and land on the moon’s surface.
Remember, the moon only has 1/6 earth gravity, and no air. The LM
was much to heavy to fly on the earth so the “first time it would fly
was when it was landing on the moon”, and the first and last time the
Astronaut actually flew the LM was on the moon. So we had to
develop a craft that was light enough to fly on earth and would mirror
all the systems in the LM. Then we had to train the astronauts how
to fly it. Of course this craft was being developed during the Gemini
flights. We all had been working on Apollo project as well as
supporting the Gemini program. But, it was time to make a move so I
was assigned to work on this program. The craft was being built and
tested at the NASA Dryden Flight Research Center.

Early flight test of the Lunar Landing Research Vehicle (LLRV)

We started training the astronauts how to fly the LM using the LLTV.

The Apollo flights got underway too.

Neil Armstrong flying the LLTV in lunar landing mode.

As soon as we got all the engineer’s, technicians, mechanics, flight controllers, fuel
handlers, maintenance contractors and rescue people trained we were ready to begin
flying the LLTV. NASA had selected Apollo 11 as the first flight that would land on the
moon and Neil Armstrong was selected as the astronaut that would make the first moon
landing.
Before Neil could begin training in the LLTV he had to spend many hours in a static
simulator and make a minimum of 1,000 landings in the helicopter at various decent
rates. While this was going on we had NASA and contractor test pilots checking the
LLTV out to make sure it was ready to go.
The LLTV had a GE jet engine mounted in the center of the vehicle that would lift it up to
2000 feet or more above the surface of the runway at Ellington AFB. The jet engine was
mounted on pivot points so that when the LLTV was operating in the lunar landing mode
the jet engine could be unlocked and would be moved around by the vehicle control
system to off set any wind drag on the vehicle, this would make the vehicle feel like it was
operating in the vacuum on the moon. When the astronaut went into lunar landing mode
the jet engine would throttle back so it was lifting 5/6 the weight of the LLTV, the other 1/6
would be controlled by the lift rockets mounted on both sides of the jet engine. This
allowed the astronaut to sense the feel of lunar gravity. The LLTV had attitude rockets
pointing up and down and to the front, back; they were mounted at a number of points on
the LLTV and were fired automatically by the flight control system to keep the vehicle
level and allow the astronaut to move forward, backwards and side ways.

The decision was made to conduct Astronaut training at Ellington AFB,
located a few miles west of MSC in Houston, Texas.

The NASA contractor delivered the training vehicle to us in
Houston and was busy getting more vehicles built. We changed
the name of the vehicle to the; “Lunar Landing Training Vehicle
(LLTV)”.

Crew
Walter Schirra Jr.
Commander
R. Walter Cunningham
Lunar Module Pilot
Don F. Eisele
Command Module Pilot

Backup Crew
Thomas Stafford
Commander
Eugene Cernan
Lunar Module Pilot
John Young
Command Module Pilot

Mission Objective
The primary objectives for the Apollo 7 engineering
test flight were simple: Demonstrate command and
service module, or CSM, and crew performance;
demonstrate crew, space vehicle and mission
support facilities performance during a crewed
CSM mission; and demonstrate CSM rendezvous
capability.

"'Round the moon and back..."
Crew
Frank Borman
Commander
William A. Anders
Lunar Module Pilot
James A. Lovell Jr.
Command Module Pilot
Backup Crew
Neil Armstrong
Commander
Fred W. Haise Jr.
Lunar Module Pilot
Edwin E. Aldrin Jr.
Command Module Pilot

Without a single doubt, this upcoming
mission was going to be the greatest
human adventure of all time, “a trip to the
moon and back”, and for three men, Air
Force Colonel Frank Borman, Navy
Captain James A. Lovell and Air Force
Major William A. Anders, it would be an
awesome climax to endless months of
study, training, simulation and more
study.
As the second hand on the clock stood
straight up at 7:51 A.M., the gigantic
Saturn 5 ignited with a thunderous,
billowing roar. Seven and one-half million
pounds of thrust heaved the mighty
monster off the pad and sent it streaking
skyward.

It was a flawless launch and eleven and
one-half minutes later the moon bound
Apollo 8 was in earth orbit, waiting for
the command to fire for TLI (trans lunar
injection)-technical jargon for "Okay,
fellows, let's head for the moon." And
coming up on Hawaii, the order came
from Mission Control. A five minute
rocket engine burn kicked the speed of
the spacecraft up to more than 24,000
miles an hour and started it on a 220,000
mile free fall toward the moon.

From 21,000 miles out in space, Jim
Lovell said, "Boy, it's really hard to
describe what this earth looks like. I
can see most of South America,
Central America, Yucatan and the
peninsula of Florida." Bill Anders
chimed in: "Tell the people in Tierra
del Fuego to put on their rain coats.
Looks like a storm out there.“

During ten orbits of the moon
at a height of 70 miles above
the lunar surface, these three
men saw sights never before
seen by human eyes. As they
slipped into the last orbit,
they started a television
broadcast describing the vast
loneliness of the moon and
the earth as a grand oasis in
the blackness of space. The
telecast ended with one of the
most emotional packed
moments of the flight. They
concluded with" ... a Merry
Christmas, and God bless all
of you on the good earth. “

Now came the most crucial
period of the flight, a rocket
burn on the dark side of the
moon to fling them into a
trajectory that would take
them back to the "good
earth." Failure of that
engine would leave them
stranded in lunar orbit for
eternity. People all over the
world held their breath and
waited. Suddenly, Jim
Lovell's voice came
through loud and clear.
"Please be informed there
is a Santa Claus."

And now the long trip back
to earth began. Then came
the last critical maneuver
re-entry. They would slam
back into the earth's
atmosphere faster than
anyone had ever done
before, and their attitude
had to be within two
degrees, otherwise
disaster right at the finish
line. But the insertion
angle was perfect, the reentry fast and fiery.

Aboard the Yorktown, Frank Borman summed it up in four words. "A
most fantastic voyage." The plaudits of the world were still ringing in
the ears of the lunar explorers when another mission was readied for
blast-off.

THESE COINS WERE PRESENTED TO THOSE THAT MADE APOLLO IX POSSIBLE

"Spider's First Mission..."
Crew
James A. McDivitt
Commander
Russell L. Schweickart
Lunar Module Pilot
David R. Scott
Command Module Pilot
Backup Crew
Charles Conrad Jr.
Commander
Alan L. Bean
Lunar Module Pilot
Richard F. Gordon Jr.
Command Module Pilot

The plaudits of the world were still ringing in the ears of the lunar
explorers when another mission was readied for blastoff. This
one was called Apollo 9, but Jim McDivitt, Dave Scott and Russ
Schweickart, once in orbit, renamed it to the "flight of Gumdrop
and Spider.“

This was a ten day earth-orbiting flight to test the LM
or lunar module "Spider." A spindly legged craft, it is
designed to let men land on the moon, then, using its
landing platform as a launch pad, blast them back up
to rendezvous with an orbiting spacecraft.
But the real test of the LM's ability as a landing craft was yet to
come. The LM's performance in space flight was excellent and
the men came back with high praise for the ugly looking vehicle.

"The Dress Rehearsal... "
Crew
Thomas Stafford
Commander
Eugene Cernan
Lunar Module Pilot
John Young
Command Module Pilot
Backup Crew
L. Gordon Cooper Jr.
Commander
Edgar D. Mitchell
Lunar Module Pilot
Don F. Eisele
Command Module Pilot

Payload
Charlie Brown (SM-106)
Snoopy (LM-4)

In mid-May, the last flight to the moon before the actual moon
landing roared away from Cape Kennedy. Tom Stafford, John
Young and Gene Cernan headed for the moon to get one last bit of
data. Unofficially, this was the flight of Snoopy (the lunar module)
and Charlie Brown (the command module), and one of the primary
objectives was to find out whether Snoopy would fly well in the
moon's gravitational field.

Less than four minutes
into the flight, Mission
Control got the report
that "it's beautiful up
here". For the first time,
a color television
camera beamed back
startling color shots of
a receding earth.

As the two locked vehicles
began to orbit the moon,
Stafford and Cernan crawled
into Snoopy and undocked
from the command capsule,
leaving John Young to
maintain his lonely vigil in a
70 mile high orbit. They went
down to take a close look at
the Sea of Tranquility landing
site for Apollo 11.

This was a critical
maneuver a rocket burn to
send them plunging down
to an orbital height of only
50,000 feet. If the burn
lasted three seconds too
long, they would slam into
the lunar surface at a
speed of 3,700 miles an
hour!

On the second low level pass
around the moon, they came
perilously close to disaster. When
But the burn was right they jettisoned the descent stage,
their craft began to wobble
on the nose and
moments later Stafford violently out of control. Instantly,
said excitedly, "There's Tom Stafford cut in the abort
guidance system and wrestled the
enough boulders here
LM back into normal flight. When
to fill Galveston Bay."
they finally docked again with the
Gene Cernan called
out, "We're right there. command capsule, Stafford
We're right over it! I'm vented his feelings in one tense
telling you, we are low. phrase, "Man, we is back home.“

The long trip back to
earth was letter
perfect and required
only a slight mid
course correction to
bring them to a
splashdown in the
Pacific within sight of
the recovery ship.

Earth View From Apollo 10

Now the trial runs were
over. The record books
were filled with data and
the lunar landing flight plan
was filed. The next
billowing roar that swept
over the Cape signaled the
beginning of an historic
voyage that will be
indelibly inscribed in the
pages of world history.

THE APOLLO XI CREW Neil A. Armstrong, Michael Collins, and Edwin E. Aldrin Jr.

The whole world knew the incredible mission of Apollo Xl, a planned lunar
landing. History's greatest adventure would be carried out by three intrepid
astronauts in command, a civilian, Neil A. Armstrong, backed up by two Air
Force Colonels, Edwin E. Aldrin, Jr. and Michael Collins. Television would
allow people on Earth to "go along" on the most daring trip of exploration
ever attempted.

Four days later, with
Armstrong and Aldrin
The countdown
aboard, the lunar module
proceeded with out a Eagle made a safe landing
hitch and promptly at in the Sea of Tranquility.
8:52 AM on July 16,
The message received in
1969, the massive
Houston ended by saying,
Saturn rocket slowly "The Eagle has landed."
lifted into the clear
Collins continued piloting
Florida sky. Millions the command module,
of people all over the Columbia, in a tight orbit
globe bid a fervent
around the moon.
"God speed.“

After spending nearly seven hours
in the LM, Neil Armstrong
descended to the surface of the
moon, thus becoming the first man
to walk on a world other than Earth.
His words were carried to every
corner of the planet, "That's one
small step for a man, one giant leap
for mankind.“

A few minutes later,
Aldrin came down
the ladder and
increased the Moon's
population to two.
After setting up a
portable television
camera, the men then
started to carry out
their tasks scientific
experiments,
observations and the
collection of rock and
dust samples.

An entire nation was caught up in
the drama of the moment when
Aldrin saluted the American flag.
Equally stirring was the reading of
a plaque the men affixed to the
landing gear of the LM, "Here men
from the planet Earth first set foot
upon the moon, July, 1969 A.D. We
came in peace for all mankind,“

Armstrong reported that
"The surface is fine and
powdery. I can kick it up
with my toe. Television
close ups clearly
showed the impressions
their heavy space boots
had made.

Time was short since
the astronauts were to
spend only two hours
outside the capsule.
Each man had assigned
jobs which had to be
completed. Aldrin
assembled equipment
designed to record and
transmit' "moon-quake"
activity.

Small particles
flying through
space from our
sun were to be
trapped by a
special foil sheet.
This was the "solar
wind" experiment.

Aldrin posed for Armstrong
and his gold-plated visor
reflected the images of the
photographer and the Eagle.

Neil Armstrong working on the moon

I don’t believe we can get any of these rocks in the LM

A little less than ten
hours after Eagle
touched down, the
astronauts fired the
upper stage rocket
which lifted the craft
towards a rendezvous
with Columbia.

After docking, Armstrong
and Aldrin transferred all
the samples they collected
on the moon; then they
joined Collins in the
command module. The LM
was jettisoned and
Columbia headed home to
the beautiful blue green
planet Earth.

Even as Apollo 11 swung into lunar orbit, plans for Apollo 12,
13 and 14 were being detailed. Further explorations of the
Moon must be carried out before a flight to Mars can be
attempted. We are on the threshold of space as man takes his
first "steps to the stars".

Eight days after takeoff
saw Columbia splash
down in the Pacific
southwest of Hawaii. All
aboard were safe and well
at the end of the historic
voyage.

The parade at the end of the first manned landing on the moon

40th ANV. OF APOLLO 11
MAN’S FIRST LANDING ON THE MOON

Ron

Neil
Don

Larry

Bob

Ron Bailey, Manager
Millie, Sect.

This picture was taken after Neil returned from his Apollo 11 mission, Neil told us if had
not received the training in the LLTV he would not have been able to land on the moon.
There were four NASA engineers and a number of contract engineers (not shown).

Crew
Charles Conrad Jr.
Commander
Alan L. Bean
Lunar Module Pilot
Richard F. Gordon Jr.
Command Module
Pilot

Backup Crew
David R. Scott
Commander
James B. Irwin
Lunar Module Pilot
Alfred M. Worden
Command Module
Pilot

Charles (Pete) Conrad training in the LLTV before Apollo 12 flight

Mission Objective
The primary mission objectives of the second crewed lunar landing included an
extensive series of lunar exploration tasks by the lunar module, or LM, crew, as well as
the deployment of the Apollo Lunar Surface Experiments Package, or ALSEP, which was
to be left on the moon's surface to gather seismic, scientific and engineering data
throughout a long period of time. Other Apollo 12 objectives included a silent logical
inspection; surveys and samplings in landing areas; development of techniques for
precision-landing capabilities; further evaluations of the human capability to work in the
lunar environment for a prolonged period of time; deployment and retrieval of other
scientific experiments; and photography of candidate exploration sites for future
missions. The astronauts also were to retrieve portions of the Surveyor III spacecraft,
which had soft-landed on the moon April 20, 1967, a short distance from the selected
landing site of Apollo 12. The flight plan for Apollo 12 was similar to that of Apollo 11,
except Apollo 12 was to fly a higher inclination to the lunar equator and leave the freereturn trajectory after the second trans lunar midcourse correction. This first non-free
return trajectory on an Apollo mission was designed to allow a daylight launch and a
trans lunar injection above the Pacific Ocean. It also allowed a stretch of the trans lunar
coast to gain the desired landing site lighting at the time of LM descent, conserved fuel
and permitted the Goldstone, Calif., tracking antenna to monitor the LM descent and
landing. In addition, the Apollo 12 flight plan called for the LM ascent stage to provide a
measured seismic stimulus for the ALSEP seismic experiment. Following crew return to
the command and service module, or CSM, a controlled burn of the remaining
propellants in the empty ascent stage caused the stage to crash into the moon,
providing a measurable seismic shock impulse.

Apollo XII SATURN 5
LAUNCH VEHICLE

Mission Highlights
Apollo 12 launched from Cape Kennedy on Nov. 14,
1969, into a cloudy, rain swept sky. Launch controllers
lost telemetry contact at 36 seconds, and again at 52
seconds, when the Saturn V launch vehicle was struck
by lightning. The booster's first stage continued firing,
launching Apollo 12 into an initial Earth parking orbit of
115 by 117.9 miles. After one and a half revolutions,
the electrical circuits were checked out and no
significant problems were noted. Then, the S-IVB
stage reignited for a second burn of five minutes, 45
seconds, placing Apollo 12 into an initial free return
trans lunar trajectory. About 40 minutes later, the CSM
Yankee Clipper separated from the S-IVB-SLA,
transposed, and then docked with the LM Intrepid. This
was televised on Earth. The S-IVB stage was then
jettisoned. However, based on incorrect data of
trajectory commands, it failed to go into the planned
heliocentric orbit. Instead, it was placed into an
elliptical Earth orbit of 101,350 by 535,522 miles, with a
period of 42 days. Charles Conrad and Alan Bean
entered the LM to check for any damage, none found.

Crew
James A. Lovell Jr.
Commander
Fred W. Haise Jr.
Lunar Module Pilot
John L. Swigert Jr.
Command Module Pilot
Backup Crew
John W. Young
Commander

Charles M. Duke Jr.
Lunar Module Pilot
John L. Swigert Jr.
Command Module Pilot

Mission Objective
Apollo 13 was supposed to land in the Fra Mauro
area. An explosion on board forced Apollo 13 to
circle the moon without landing. The Fra Mauro
site was reassigned to Apollo 14.

Apollo 13 Launch

Apollo 13 landing after trip around the moon and back.

At the end of the Apollo 13 mission the people at mission control in Houston was all smiles.

Apollo 13 crew back on the recovery ship, “Happy to be there too.”

This button was presented to the
Apollo 13 crew and to selected
NASA engineers. At the end of
the Apollo 13 mission.
CO2 Filter made by Apollo 13 crew.
It may not look pretty but it saved
their lives.

See the NASA web site for more details
on the Apollo 13 mission, “a real success
for the crew and NASA engineers”.

"Shepard back in space..."
Crew
Alan B. Shepard Jr.
Commander
Edgar D. Mitchell
Lunar Module Pilot
Stuart A. Roosa
Command Module Pilot
Backup Crew
Eugene A. Cernan
Commander
Joe H. Engle
Lunar Module Pilot
Ronald E. Evans
Command Module Pilot

Mission Objective:
The primary objectives of this mission were to explore the
Fra Mauro region centered around deployment of the Apollo
Lunar Surface Scientific Experiments Package, or ALSEP;
lunar field geology investigations; collection of surface
material samples for return to Earth; deployment of other
scientific instruments not part of ALSEP; orbital science
involving high-resolution photography of candidate future
landing sites; photography of deep-space phenomena, such
s zodiacal light and communications tests using S-band and
VHF signals to determine reflective properties of the lunar
surface; engineering and operational evaluation of hardware
and techniques; tests to determine variations in S-band
signals; and photography of surface details from 60 nautical
miles in altitude.

"Climb aboard the Lunar Rover”
Crew
David R. Scott
Commander
James B. Irwin
Lunar Module Pilot
Alfred M. Worden
Command Module Pilot
Backup Crew
Richard F. Gordon Jr.
Commander
Harrison H. Schmitt
Lunar Module Pilot
Vance Brand
Command Module Pilot

"Explore the Highlands..."
Crew
John W. Young
Commander
Charles M. Duke Jr.
Lunar Module Pilot
Thomas K. Mattingly II
Command Module Pilot
Backup Crew
Fred Haise
Commander
Edgar D. Mitchell
Lunar Module Pilot
Stuart A. Roosa
Command Module Pilot

Mission Objective
Three primary objectives were (1) to inspect, survey, and sample
materials and surface features at a selected landing site in the
Descartes region; (2) emplace and activate surface experiments; and
(3) conduct in-flight experiments and photographic tasks from lunar
orbit. Additional objectives included performance of experiments
requiring zero gravity and engineering evaluation of spacecraft and
equipment. The Descartes landing site is in a highlands region of the
moon’s southeast quadrant, characterized by hilly, grooved, furrowed
terrain. It was selected as an outstanding location for sampling two
volcanic constructional units of the highlands the Cayley formation
and the Kant Plateau. The Apollo Lunar Surface Experiments Package,
or ALSEP, was the fourth such station to become operational after
Apollo's 12, 14 and 15.

"We came in peace for all mankind"
Crew
Eugene A. Cernan
Commander
Harrison H. Schmitt
Lunar Module Pilot
Ronald E. Evans
Command Module Pilot
Backup Crew
John W. Young
Commander
Charles M. Duke Jr.
Lunar Module Pilot
Stuart A. Roosa
Command Module Pilot

Mission Objective
The lunar landing site was the Taurus-Littrow highlands and valley area. This site
was picked for Apollo 17 as a location where rocks both older and younger than
those previously returned from other Apollo missions would be found.
The mission was the final in a series of three J-type missions planned for the
Apollo Program. These J-type missions can be distinguished from previous Grand
H-series missions by extended hardware capability, larger scientific payload
capacity and by the use of the battery-powered Lunar Roving Vehicle, or LRV.
Scientific objectives of the Apollo 17 mission included, geological surveying and
sampling of materials and surface features in a preselected area of the TaurusLittrow region; deploying and activating surface experiments; and conducting in
flight experiments and photographic tasks during lunar orbit and trans earth coast.
These objectives included deployed experiments, such as the Apollo Lunar
Surface Experiments Package, or ALSEP, with a heat flow experiment; lunar
seismic profiling, or LSP; lunar surface gravimeter, or LSG; lunar atmospheric
composition experiment, or LACE; and lunar ejectors and meteorites, or LEAM.
The mission also included lunar sampling and lunar orbital experiments.
Biomedical experiments included the Bio stack II experiment and the BIO CORE
Experiment.

Apollo 17 Lunar Module (LM) with Lunar Rover off loaded from the side.

Apollo 17 also set up a United States flag

Earth rise taken from Apollo 17 CSM while in low orbit around the moon

NOW IT WAS TIME TO MOVE ON FOR NASA WITH THE SHUTTLE AND FOR ME TO THE FAA

