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A JOURNEY for
                ALL MANKIND

Wednesday, July 16, 1969, 6:00 a.m. (EDT) Countdown: T minus three hours, thirty minutes to liftoff. Clear Florida sky.

ELEVATED 300 FEET IN THE AIR ON AN UPPER PLATFORM OF Kennedy Space Center’s Launch Pad 39-A, I stood alone on the grating of the towering gantry. A few yards away, loaded with more than 2,000 tons of liquid oxygen and hydrogen propellant, the giant Saturn V rocket also stood, primed for liftoff as the countdown progressed. Large shards of frost were already falling off its outer skin from the super-chilled liquid oxygen within.

Hours earlier my Apollo 11 crewmates, Neil Armstrong and Michael Collins, and I had enjoyed a predawn steak-and-eggs breakfast—an astronaut tradition—and had gone through an elaborate suiting-up with NASA’s equipment team helping us get into our pressurized suits, helmets, gloves, and boots. Along with our Pad Leader, Günter Wendt, a gray-haired man of German descent who had worked on almost every launch since the early days of the Mercury program, the three of us, carrying our portable air-conditioning ventilators as though we were heading off to work with our briefcases, loaded into the courier van for the short drive out to the launchpad.

Slowly we ascended in the gantry elevator, passing red metal grated walkways at various intervals leading to strategic areas of the rocket. Each of us had trained for his entire life leading up to this moment. As a crew, we had worked together for nearly a year, with Neil and I initially on the backup crew for the gutsy Apollo 8 mission, the first to fly around the moon after only two prior missions with the Saturn V, and then with Mike as the prime crew for the Apollo 11 mission. Because of the seating order in the cramped conditions of the Apollo command module—comparable to the interior of a small van in which the three of us would live and work for more than a week—climbing over one another to enter the craft while wearing our spacesuits was next to impossible. So Günter stopped the elevator about three-fourths of the way up, and dropped me off to wait there on the metal grating while he, Neil, and Mike proceeded two more flights up to where the elevator opened at the “white room,” the final preparation area leading to the narrow hatch opening to the spacecraft. In less than three and a half hours, if all went well, the enormous rocket, with the power of an atomic bomb, would release an engulfing fireball and lumber off the pad, slowly gathering speed as it rose majestically into the sky, launching America’s first attempt to land human beings on the moon.

The sun had not yet come up and was barely peeking above the horizon as I stood on the grating and peered through the clear bubble helmet I wore. The only sound I could hear came from my ventilation unit. Looking up and down the coastline, my eyes scanned the beaches for miles along the causeway near Cape Canaveral, where more than a million people had started gathering the night before, trekking in cars, motorcycles, pickup trucks, campers, and large motor homes, inching their way through bumper-to-bumper traffic as they sought the perfect launch viewing location. Already people were filling in every available spot of dry ground, and thousands of boats were anchored on the Indian and Banana rivers near the Cape. Without a good set of binoculars, most of the spectators could not see me, and from my vantage point I could barely see them, but I could see the evidence of them in the flickering campfires that dotted the beaches in the pre-dawn darkness. Everyone knew that something big was about to happen.

Because of the danger of explosion should something go wrong, the area immediately near the Saturn V was evacuated except for technicians making their final pre-launch checks. Even if the launch was perfect, no human could stay within several miles of it outside of the Firing Room, the launch control center at the Cape. The hot gases and thunderous noise would consume anyone standing too close to the rocket at ignition. The VIP spectator area—from which former president Lyndon B. Johnson, the astronauts’ families, politicians, celebrities, and others with the coveted special pass would watch the launch—was a full three miles away. Even there, the vibrations would be felt, and the roar from the engines would be almost deafening.

I looked to the south, where some of the older launchpads were located, and I couldn’t help letting my eyes linger on Launch Pad 34, where, two and a half years earlier, three of my fellow astronauts—Gus Grissom, Roger Chaffee, and Ed White—had lost their lives when they were trapped inside their space capsule in a torrid burst of flames during a pre-launch training test for Apollo 1. Ed had been a year behind me at West Point, where we became friends, and we’d later served together in the Air Force as fighter pilots in Germany, flying F-100s in the “Big 22” Squadron. He was the key person who had kindled and encouraged my efforts to contribute to the space program and ultimately become an astronaut, and now he was gone.

Instinctively my hand moved to a pocket on my spacesuit that contained a special pouch in which I carried an original mission patch honoring the men who had died aboard Apollo 1, as well as various medals honoring Soviet cosmonauts Vladimir Komarov, who had been killed on Soyuz 1, and Yuri Gagarin, the first man in space. In that same pouch I carried a silicon disk inscribed with wishes from leaders of seventy-three nations of the world, and a gold pin in the shape of the olive branch of peace that we had chosen as a symbol of our mission for all mankind. I planned to leave these tributes on the moon.

Not too far from Pad 34, I could see the remnants of Pad 19, where Jim Lovell and I had crewed the last mission of the Gemini program, for a series of complex rendezvous maneuvers and the world’s first successful spacewalk. It was exhilarating to end that program on a high note and pave the way for Apollo. I thought about how far we had come since man’s dream of flight was first realized when the Wright Brothers’ Flyer took to the air on the Outer Banks of North Carolina, at Kill Devil Hill, near Kitty Hawk, in 1903—the very year my mother, Marion Moon, was born. Now, only sixty-six years later, we were aiming for a much longer, more daring, and dangerous flight.

For fifteen minutes I stood on that walkway, suspended from the steadily marching countdown, and enjoying a moment of peace and solitude as I contemplated the journey ahead. I recalled just how wonderful my life had been to get me to this point. All the facets and experiences had worked out along the way to put me in the right place at the right time. Now I was leaving Earth to land on another celestial body, and, if all went as planned, I would return to family and friends, to a full life. Our confidence was high—about 60 percent certain that we would succeed in landing on the moon, the part that had never been done before, and 95 percent that we would make it back home alive. We had trained, tested, and simulated nearly each element of the mission. But there were no guarantees. Even with all the preparation, a myriad of things could go wrong. As astronauts, we were trained to accept such risks, even the risk of not returning.

Finally, Günter was ready for me. I ascended the remaining twenty feet or so, and Günter helped me into the hatch, strapping me into my seat in the center couch, between Neil on my left, strategically situated near the abort handle, and Mike on my right. As we settled in, there was nothing left to do but wait while the countdown continued.

[image: ]

AT 9:32 A.M., as the five large Saturn V engines ignited, we heard the final sequence of the countdown in our headsets: “T minus ten, nine, eight …” I quickly glanced at Neil and Mike, and we exchanged nervous but confident grins. Outside, at the base of the rocket, gases rushed out of each of the engine nozzles as we built up thrust. “T minus five, four, three …” With the engines running at full power, the gantry latches released and for a couple of seconds that seemed like forever, the rocket was standing unsupported, free as an eagle ready to soar.

“Two, one … zero …” The normally calm voice of Public Affairs Officer Jack King cracked with emotion from the Firing Room. “All engines running!” Even inside the command module with our helmets on, we could hear the mighty rumble. What looked like hundreds of tiny amber lights blinked on the instrument panels in front of us as the controlled but excited voice cried, “Liftoff! We have a liftoff!”

The rumbling sound grew louder and the huge rocket felt as though it swayed slightly as it smoothly inched off the pad. In fact it was so smooth that at first we couldn’t detect the exact moment we left the ground. More large shards of frost fell from the sleek metal sides as blue sky seemed to move past the hatch window directly above me. Below us an inferno of flames, steam, and gases billowed all around the launch pad. With 7.6 million pounds of thrust pushing all 3,240 tons of the rocket and spacecraft, we cleared the tower and rapidly accelerated, the g forces dramatically building up and pressing against us. We were on our way to the moon!

Twelve seconds into our flight, shortly after we cleared the tower and were streaking from a straight vertical shot to a gradually changing angle of inclination into the blue sky above, the hundreds of technicians hovering over their displays and consoles in the Firing Room at Cape Canaveral could breathe a little easier. At that point their main job was done and control of our mission moved to the nerve center at Mission Control in Houston, where hundreds of other technicians and engineers manned their consoles and displays, monitoring every aspect of our flight. In the main control room, whimsically known to NASA’s engineers as the “bat room” because of the darkened area in the front where large video screens tracking the flight covered the walls, dozens of people worked at separate stations, with each console controller monitoring one specific aspect of the spacecraft and reporting to the Flight Director if everything was “go,” or if anything was wrong. Although the room was filled with experts handling vital information, only one person communicated directly with us in the Apollo 11 spacecraft: the Spacecraft Communicator, or “Capcom,” a fellow astronaut. All the information that we needed to know from the many monitors in Mission Control, and feedback on what we were experiencing in space, flowed through the Capcom.

Three minutes into the flight, the g forces had increased to the highest point, as we felt nearly four times heavier than our normal body weight. We were forty-five miles high, at least six times higher than most commercial jets can fly, traveling at a speed of nearly 6,500 miles per hour. Neil, Mike, and I had all been in space on previous missions, but it was nonetheless thrilling to look out our window and see the curved Atlantic horizon rapidly receding from view as we looked back at Earth. Within four minutes we were approaching the sixty-two-mile mark, the division between Earth’s blue skies and the endless blackness of space. By twelve minutes we had accelerated to nearly 17,500 miles per hour, the speed required to maintain an orbital course around the Earth. It was time to get busy; during our one and a half orbits we had to make sure all systems were functioning before we left the bounds of Earth orbit to redirect our course to the moon.

Crucial to the success of our flight navigation were the two onboard guidance computers we had on the mission (one in the command module and one in the lunar module), each with about 74 kilobytes of memory and a 2.048 MHz clock processor. With their small displays and nineteen-button keyboards, the Apollo control system seems archaic by today’s standards. Many modern mobile phones have more computing power than we did. But these computers enabled us to measure our velocity changes to a hundredth of a foot per second, determine rendezvous and course corrections, and make minute maneuvers for our descent to the moon. You couldn’t do that with a slide rule. NASA made sure the Apollo computers were the most advanced of the day, the first to use integrated circuit technology, and we expected them to work astoundingly well to perform all the complex calculations needed.

Weightless now, we could float around the module as Neil and I began running through our checklists while Mike checked out the equipment bays below. At approximately three hours into the trip, Mike ignited the Saturn V third-stage rocket engines for our Trans-Lunar Injection burn to take us out of Earth’s orbit, catapulting us to a speed of nearly 25,000 miles per hour, heading toward the moon. The burn was successful, so it was time to let go of the third stage rocket. But first we needed to extract the lunar module (LM) that had been stored in the third stage, now fully exposed as the protective panels were released. We detached the command module (CM) to move forward and away from the rocket, and then navigated a full U-turn to head back toward the LM. Mike adeptly docked the nose of the CM to the nose of the LM, just as he had done hundreds of times in simulations. With a firm hold on the lunar lander, we practically plucked it out of the third rocket stage as we threw the switch to release the rocket and send it on its way in the direction of the sun. We were now an odd-looking apparatus speeding along, one cone-shaped command module sitting atop its cylindrical service module, nose to nose with what looked like an upside-down, gold-foil-covered cement mixer. We would fly that way until we reached lunar orbit, when Neil and I were safely inside the LM ready to disconnect from Mike and the CM, and descend to the surface of the moon.

The eight-day journey to the moon would take three days outbound, and another three days to get back home, plus two days in lunar orbit, including the day Neil and I planned to be on the lunar surface, so we were happy when we could finally take off our bulky pressurized space suits and stow them after the first five hours. Working in our more comfortable flight suits, we could now move around our weightless environment much more freely, having completed several crucial engine burns and our docking procedures. We ate our first meal aboard—real tasty precooked food from pre-measured packages organized by each meal. We had selections of chicken salad, applesauce, and even freeze-dried shrimp cocktail. It wasn’t exactly gourmet cooking, but it was enough sustenance to keep us energized. Some of the meals were ready to eat, and others required hot water, which we could add from a hot water gun in the CM. Eating with a spoon was a much trickier activity without gravity; any crumbs from your pineapple fruitcake could float around just about anywhere in the cabin. But I liked it better than simply squirting food into my mouth, as Jim Lovell and I had done on our Gemini 12 mission.

With the CM starting to feel like home, after dinner it was time for a nap. We pulled down the shades on our windows, and dimmed the cabin lights and the sound from our radio. Mission Control could contact us if necessary, but in the meantime a bit of peace and quiet would be welcomed. I settled into my lightweight sleeping bag and stretched out, floating weightless in the lower equipment bay, while Neil curled up on a couch and Mike moved back and forth between the two areas, keeping a close watch on the instruments on the walls all around the couches. Amazingly, I found it relatively easy to rest in our artificial environment. It hardly occurred to me that just an inch away, outside the thin wall of metallic alloy, was a deadly, vast, airless vacuum.

On the way to the moon, we slept only about five hours each night. Our excitement and adrenaline made sleep elusive; besides, our schedule was full of tasks and preparations. We constantly monitored our progress, and fired small guidance rockets to check and correct our course. We also sent back live television broadcasts to give people on Earth a glimpse of our activities inside the spacecraft, such as making a ham-spread sandwich with the bread floating in zero gravity. We had to coordinate our times with Houston, since there was really no telling day from night in space. The sun was always shining, yet the sky around us was a constant black blanket dotted with millions of stars. One thing was certain: with each passing hour, the Earth was growing smaller and the moon was getting larger when we looked out our windows.

Here and there, we had a few “blank pages” in our flight plan that allowed us the opportunity to reflect. As we moved outward into space, it was an interesting feeling looking back at Earth. Our blue and brown habitat of humanity appeared like a jewel of life in the midst of the surrounding blackness. From space there were no observable borders between nations, no observable reasons for the wars we were leaving behind.

The decade of the 1960s had been a tumultuous one. Camelot had fallen, marred by the 1963 assassination of President John F. Kennedy, and the 1968 assassinations of his brother, Robert Kennedy, during his presidential campaign, and of the Reverend Martin Luther King Jr. A few days after Dr. King’s death, I called my pastor in Houston to join me in a “walk”—as we participated in a memorial march through the streets of downtown Houston in honor of Dr. King’s life and all he’d fought for in the civil rights movement. There was the weight of global crises during this era as well. The conflict between the United States and the Soviet Union had escalated with the Cuban Missile Crisis. And we were embroiled in an ongoing war in Vietnam, with no clear victory in sight. There arose social unrest and a cry for peace on many fronts, with war protests and civil rights marches, teach-ins at universities, the pacifist message of the Beatles, and the mobilization of the youth movement that would culminate in the Woodstock festival during the summer of 1969.

Our space quests continued through all of this. In the Cold War environment, it had to. The Soviets had jump-started the Space Age with the launch of Sputnik in October 1957, and the satellite’s strange new beeping sound startled the western world as it orbited the Earth. On April 12, 1961, the Soviets sent the first human into space, cosmonaut Yuri Gagarin, for one full orbit around the Earth. NASA responded by sending America’s first astronaut, Alan Shepard, for a fifteen-minute suborbital ride, sixty-two miles up to the edge of space, on May 5. Three weeks after Shepard’s fledgling flight, President John F. Kennedy addressed Congress and issued a stunning challenge to the nation to embrace a bold new commitment to land a man on the moon and bring him safely home before the end of the decade. It was May 25, 1961. We didn’t have the know-how, the technology, or the rocketry, but we had the willpower. NASA’s innovative engineers and rocket scientists, including the indomitable Wernher von Braun, along with the aerospace industry, congressional support, and teams of thousands throughout the country, worked together to bring us to this point of being on the verge of realizing Kennedy’s challenge.

We needed this first moon landing to be a success to lift America, and to reaffirm that the American dream was still possible in the midst of turmoil. We needed this mission to succeed after eight years of national effort to get us here. Yes, we were determined to win the space race, to beat the Soviets to the moon. In the broadest sense, we hoped this mission would lift and unite the world, and stand as a symbol of peace for all mankind. That’s why we included an olive branch in the design of our Apollo 11 mission patch, which we wore on all our space-suits. Initially, the design depicted an American bald eagle (the inspiration for the name of our lunar landing craft) with its talons stretched out, about to land on the crater-marked surface of the moon. When we added the olive branch of peace to be carried in the eagle’s talons, that made it all the more significant to me. In addition, we departed from tradition and chose not to include our names on the patch. We felt the mission had a bigger meaning than that of the individuals involved.

On the third day of our journey, Apollo 11 flew into the shadow of the moon. We were more than five-sixths of the way to our destination. But for now we marveled at the unusual view ahead of us of a shadowed lunar sphere eclipsing the sun, lit from the back with a bright halo of refracted light. The soft glow of reflected light from the Earth helped us see ever more vividly the moon’s protruding ridges and the impressions of craters, almost adding a 3-D sensation to our view.

On the morning of day four, it was time to enter the moon’s gravitational influence. We needed two Lunar Orbit Insertion burns to move us into position before the command module could separate from the lunar module so Neil and I could begin our descent to the surface. For the first burn, we strapped ourselves in to swing around the moon’s far side, the rugged, dark side never seen from Earth, bombarded by meteoric activity And for the first time we would lose all communication signals with Mission Control during the forty-eight minutes it would take for us to traverse the far side. The burn had to be precisely orchestrated at exactly the right time for six minutes to slow us down to just over 3,600 miles per hour—the speed at which we would be “captured” by lunar gravity. But we were entirely on our own for this one. This had to go right. Mike punched the PROCEED button to fire the engine, and the timing was perfect—although Mission Control would not receive confirmation for another forty minutes.

Now that we were in lunar orbit, we had two hours to initiate one more burn to transform our wide elliptical orbit into a tighter, more circular one. We carefully aligned our navigation using star sightings. Through a complex series of star positioning checks and alignment of our CM platform, we were ready for our second burn. If we over-burned for as little as two seconds, we would be on a collision course back toward the far side of the moon. Working this time in full coordination with Mission Control, the tricky procedure came off perfectly as we sailed even closer to the moon.

The next morning at 8:50 a.m. (EDT) on Sunday, July 20, 1969, Neil and I floated up through the access tunnel that linked the CM to the LM, the spacecraft in which Neil and I would descend to the lunar surface. We were no longer in flight suits, but fully suited up in our twenty-one-layered extra-vehicular-activity (EVA) spacesuits that we would wear until returning to the CM. We hooked up the hoses from our suits to the oxygen supply on the LM, donned our helmets, and waited while Mike went through his lengthy preparations for separation. Our hearts pounded in anticipation of the “powered descent” to the lunar surface.

As lunar module pilot, I had previously entered the LM on the second day of our journey to check things out and prepare what would now be Neil’s and my home away from home for approximately twenty-four hours. The LM was the epitome of bare-bones construction. A technological wonder, it had to be as light as possible, so it was far from luxurious inside. Everything in the interior of the LM had been sprayed with a dull navy-gray fire-resistant coating. To further reduce weight, nothing was covered unless absolutely necessary; all the wiring bundles and plumbing were completely exposed, and there weren’t even covers on the walls of circuit breakers and switches. There were no seats in the LM, or sleeping couches. We would sleep in makeshift hammocks hung from the walls, and we would fly the lunar lander while standing up, almost shoulder to shoulder, in our pressurized suits and helmets. We would be tethered to the deck of the LM by elastic cords. Two small upside-down triangular windows, one on each side of the control panels, provided our only sight of the surface. It was going to be an interesting ride.

The time seemed interminable as Mike went through his checklist to make sure every item was carefully set up. If he botched the undocking and damaged the tunnel, Neil and I would have no way to rejoin Mike in the CM. At least not the way we planned. If we found that the tunnel was jammed after attempting to re-dock, then Neil and I would have no other option than to exit the LM for an EVA spacewalk, using our emergency oxygen containers, and follow the handrails outside the LM to the top to manually open the CM’s hatch and climb in. As commander of the Gemini 8 mission, Neil had not performed a space-walk, since no commanders participated in EVA prior to Apollo, but he was well trained to perform one if necessary. My five-and-a-half-hour spacewalk on Gemini 12 had been thrilling, and had set a world record for spacewalking in large part thanks to being the first astronaut to train underwater using scuba gear, and the first to use a system of greatly improved fixed hand and foot restraints I had suggested for the exterior of the Gemini spacecraft. But an emergency EVA was a different story. The timing, owing to the limited supply of oxygen in our emergency packs, would be critical. And if for some reason we could not dock at all with the CM, Neil and I would still need to exit the LM for a spacewalk so Mike could gently maneuver the CM in our direction to pick us up. Although far from ideal, an emergency EVA could be our only means of survival. One way or another, we would need to pass through the narrow tunnel connecting the two spacecraft to return home, or we wouldn’t return at all.

On our thirteenth orbit around the moon, we found ourselves on the far side when Mike informed us that we were ready to commence undocking. Until this point, our docked pair of spacecraft had simply been known as Apollo 11. Now, as we rounded the moon back toward Earth’s side and sealed off the hatches to become two separate entities, the CM would take on the name picked by Mike, the Columbia, and the LM became known to Mission Control and the world as the Eagle, the name selected by Neil and me. Houston began monitoring the data that was now streaming between the computers of the two spacecraft. Finally we heard the words from Mission Control: “You are go for separation, Columbia.”

Mike wasted no time. As though he were backing a truck out of a parking space, he pulled the Columbia away from the Eagle, releasing us with a resulting thump. At 1:47 p.m. (EDT), July 20, the Eagle separated from the Columbia. “Okay, Eagle” Mike said. “You guys take care.”

“See you later,” Neil replied, as casually as if we were back in Houston, heading home from another day of training.

As one last precaution before setting off on his own solo orbits around the moon—the first man in history ever to do so—Mike visually inspected the LM from his perspective in the Columbia, after we had undocked. “I think you’ve got a fine-looking machine there, Eagle, despite the fact that you’re upside down.”

“Somebody’s upside down,” Neil quipped in return.

Standing shoulder to shoulder, now it was our turn to focus on our lengthy checklist as we began flying the LM backwards, continuing in our own orbit around the moon. We flew around the moon once and started around a second time while Mission Control monitored all aspects of our progress. Then, with the friendly twinge of a Texas drawl, the voice of astronaut Charlie Duke, who was now serving as Capcom, parted the static. “Eagle, Houston. You are go for DOI.”

Charlie was telling us that it was showtime. Descent Orbit Insertion (DOI), would take us on an initial coasting descent to within eight miles of the lunar surface, just slightly higher than most commercial aircraft fly over Earth. The DOI burn lasted less than thirty seconds. I looked out the triangular window closest to me and could see the surface of the moon rolling by. The craters were becoming larger and more distinct, their beige color taking on a chalky gray appearance. We continued flying above the terrain until we again heard Charlie Duke. “Eagle, Houston,” Charlie sounded controlled but excited. “If you read, you’re go for powered descent. Over.”

Because of the static in our headsets, Charlie’s words were garbled, but fifty miles above us, Mike Collins heard them clearly and relayed the message: “Eagle, this is Columbia” he said calmly. “They just gave you a go for powered descent.” With no video monitor onboard, Mike could not see the LM or watch the proceedings, but he could listen in on the radio communications. It was a good thing he was paying attention.

Neil nodded as we acknowledged the implications of Charlie’s message. Inside my helmet, I was grinning like we had just won the biggest race of all time. In eleven minutes we were going to set the Eagle down for a landing unlike any other.
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NEIL THREW THE switch to ignite the powered descent burn. Oddly, we could barely hear it or feel any sensation when a hot orange plume poured out of the engine into the black space below us. Had we not seen the change on the instrument panel in front of us, we might not have even known that the engine had ignited and was whisking us downward. But downward we were going, and rapidly, too. Through the window on my right, I could see the moonscape seemingly rising toward us.

I turned on the 16-millimeter movie camera that was located in my window to film our descent to the lunar surface. I also switched on my microphone to voice activated mode (VOX). Neil didn’t really care whether or not we were on an open mike as we descended, but I did, so I turned the setting to VOX. There were simply too many things going on to have to worry about a “push to talk” microphone system as we came down. Looking back, I’m glad that I left the mike on. Millions of people on Earth listened in to the static-filled radio transmissions between Mission Control in Houston and us as we descended. Some of our transmissions were barely distinguishable. That was one problem we had not anticipated in our hundreds of hours of working in the simulator back on Earth—it hadn’t really occurred to us that we wouldn’t be able to hear instructions from Mission Control, but we were catching enough to stay focused and keep going.

Five minutes into our powered descent, everything was looking good as we passed through about 35,000 feet on our altitude readout. Suddenly an alarm flashed on the screen in front of me.

Neil saw it as well. “Program alarm!” he said instantly to Houston.

Even with our transmissions traveling at the speed of light, it took one and a half seconds each way between the moon and the Earth, causing a three-second delay in all our communications. This meant that Charlie couldn’t respond immediately, so his response was based on our prior communication. Indeed, he was still quite positive.

“It’s looking good to us. Over.”

“It’s a twelve-oh-two.” Neil’s voice included a hint of urgency. “What is it?” Neil said to me. We had never seen a 1202 alarm in our simulations, and in the middle of our crucial eleven-minute landing maneuver, we weren’t about to take out the thick guidance and navigation dictionary we had brought along. Then to Houston, Neil said, “Give us a reading on the twelve-oh-two Program Alarm.”

“Twelve-oh-two,” I called out, the seriousness of the alarm evident in my voice as the data screen in front of me went blank. We were now at 33,000 feet above the moon, not a time or place to have an alarm go off, and certainly not a time to have our landing data disappear. Neil and I exchanged tense looks. Something was affecting our guidance computer and causing it to have difficulty in handling the gigantic array of information coming into it from the landing radar.

Nevertheless, we weren’t thinking about aborting; we didn’t want to get this close to landing on the moon and have to turn back; we were intent on fulfilling our mission. On the other hand, the alarm was ominous. If the 1202 alarm meant an overflow of data in the computer, we might not be able to rely on the very computer we needed to land on the moon. Either the computer’s programs were incapable of managing all the landing data coming in to it at once, or perhaps there was a hardware problem caused by all the jostling around since wed left Earth four days ago. Maybe something inside the computer had broken, just as might happen to a home computer. In any case, we had no time to fix it. The potential for disaster was twofold: first, maybe the computer could not give us the accurate information we needed to land; or, second, if in fact we succeeded in landing, the computer’s malfunction could prevent us from blasting off the moon and making our rendezvous with Mike the next day. The demands on the computer then would be even greater.

While we grappled silently with these possibilities, we continued descending toward the moon pushing through 27,000 feet. The large red ABORT STAGE button on the panel loomed large in front of us. If either Neil or I hit the button, the Eagle would instantly blast back up toward Columbia, and America’s attempt to land on the moon would be dubbed a failure.

“Roger,” Charlie’s voice broke through the static into our headsets. “We’ve got you … we’re go on that alarm.” Even from 250,000 miles away, I could hear the stress in Charlie’s voice. Yet for some reason the experts at Mission Control judged the computer problem an “acceptable risk,” whatever that meant. There was no time to discuss the situation, or to remedy it; we could only trust that Mission Control had our best interests at heart and would guide us in the right decisions. Of the hundreds and hundreds of people who had helped get us here, nobody wanted to abort the mission. Yet at the same time we knew that Mission Control would not jeopardize our lives unnecessarily. Two nights before we launched, NASA’s top administrator, Tom Paine, had eaten dinner with Neil, Mike, and me in the crew quarters. “If you have to abort,” he said, “I’ll see that you fly the next moon landing flight. Just don’t get killed.”

Just as I was getting over my concern about the first alarm, another 1202 alarm appeared on the display, another computer overload problem. Nearly seven minutes in, we had descended to 20,000 feet. I felt a shot of adrenaline surge through my system. I’d been a fighter pilot during the Korean War and had shot down two Russian-built MiGs that had been gunning for me. I knew instinctively the sense of danger a pilot experiences when he is in serious trouble and knows he needs to head back to his home base. Neil and I were in serious trouble, and we were a long, long way from home.

At Mission Control in Houston, twenty-six-year-old Steve Bales— about the average age of most of the guys in the Mission Operations Control Room—was the expert in the LM guidance systems. When the alarms started flashing in the Eagle, they showed up on Steve’s computer as well. He immediately realized the problem, but determined that it would not jeopardize our landing. He based his decision on the fact that the computer was receiving an overflow of radar information; it had been programmed to recognize the radar data as being of secondary importance and would ignore it while it did the more important computations necessary for landing—he hoped.

Forty years later, I can now tell you why that computer overloaded, although at the time it never occurred to us. The reason the computer could not handle the data was that Neil and I had purposely left the rendezvous radar in the on position.

At some point after the Eagle had separated from the Columbia, I should have turned off the rendezvous radar, but I’d chosen not to do so. I hadn’t wanted to eliminate an opportunity to check the rendezvous radar before we actually needed it, so I’d simply left it on. I wanted a safety precaution in case we had to make a quick ascent, hightailing it away from the moon’s surface and back into space to catch up with Mike Collins and the Columbia, our ride back home. As it was, we had no idea that the computers couldn’t handle information from the rendezvous radar and the landing radar at the same time, or process the data quickly enough.

About two weeks prior to our launch, the Apollo 12 astronauts had also been training at the same time as the Apollo 11 crew, since the missions were quite similar. They had experienced the computer alarms in simulation, so they’d aborted the mission. The simulation trainers in Houston and Florida said, “You should not have aborted. It was not that serious.”

Flight Director Gene Kranz was irate. “Go back and study this matter,” he told the Apollo 12 crew. “We don’t want any of these kinds of mistakes in the future.”

Unfortunately, the incident was never reported to Neil, Mike, or me. Whatever had been learned about this alarm, and whether it meant a go or no-go, never made it into our mission preparation. Being the systems guy in the LM, I was very much in the dark when this alarm came up during the tense moments of our powered descent. The lack of communication could have proved deadly.

At Mission Control, as the Eagle zoomed lower at a velocity of 250 feet per second, Gene Kranz called out to Steve Bales, “GUIDO?” (This was the acronym for Steve’s position as Guidance Officer.) “Are you happy?”

Steve Bales knew the computer was still overloaded, but it didn’t appear that the problem was hardware-related. Although he couldn’t be certain to what extent the software glitch might affect the computer twenty-four hours later, when it came time for us to get off the moon’s surface, he had to make a decision now: either go or no-go for landing.

With his eyes glued to his computer screen, Steve called back to Kranz, “Go!”

Charlie Duke passed the word on to us. “Eagle, you’re go for landing.”

We throttled down and continued our descent, closing in rapidly making adjustments to pitch over as we checked our position relative to the surface. Seven and a half minutes in, we were at 16,000 feet. Eight minutes in, 7,000 feet. Nine minutes in, 3,000 feet.

Twenty seconds later, at an altitude of only 2,000 feet, another alarm lit up on the computer display in the LM. Neil and I looked up simultaneously. “Twelve alarm,” he said to Houston. “Twelve-oh-one.”

“Roger,” Charlie acknowledged our concern. “Twelve-oh-one alarm.”

At the Mission Control consoles, the ever calm, crewcut Kranz winced. “GUIDO?”

Steve Bales had only a fraction of a second to make up his mind. “Go,” he said tersely.

“We’re go,” Charlie relayed the decision to us. “Hang tight. We’re go.”

At about 1,000 feet above the surface, Neil began a visual search, looking for a good spot to land. “That’s not a bad looking area … Okay. One thousand at thirty is good.”

Charlie Duke replied, “Eagle, looking great. You’re go.” He must have seen the same thing we did, another alarm, because there was a pause in Charlie’s strained voice. Then, “Roger. Twelve-oh-two. We copy it.”

While Neil was looking out the window, my gaze was glued to the instrument readings in front of me. With the dropouts in communication, and the dropouts in radar information owing to the computer glitches, it was even more vital that Neil receive accurate altimeter readings. Moreover, our fuel level was becoming a concern. I didn’t dare take my eyes off the read-outs for more than a fraction of a second.

Neil was still scanning the surface as we headed to our designated landing site, and he was not happy with what he saw.

“Seven-fifty coming down at twenty-three,” I called from where I was standing beside him, letting Neil know that we were a mere 750 feet above the surface and descending at twenty-three feet per second.

“Okay,” Neil said quietly. “Pretty rocky area …”

“Six hundred, down at nineteen.”

Neil had made up his mind. “I’m going to …” He didn’t have to finish his statement. I knew that Neil was taking over manual control of the Eagle. Good thing, too, since our computer was leading us into a landing field littered with large boulders surrounding a forty-foot-wide crater. Neil made a split-second decision to fly long, to go farther than we had planned to search for a safe landing area.

“Okay, four hundred feet,” I let him know, “down at nine.” Then, for the first time, I added, “Fifty-eight forward.” We were now skimming over the moon’s surface at fifty-eight feet per second, about forty miles an hour.

“No problem,” Neil responded, but I could tell by the tone of his voice that he still wasn’t satisfied with the terrain. I started to be concerned about our fuel. It would be problematic to get this close and run out of “gas.”

“Three hundred,” I called. “Ease her down. Two-seventy”

“Okay, how’s the fuel?” Neil asked without taking his eyes from the surface.

“Eight percent,” I responded.

“Okay, here’s a … looks like a good area here.”

“I got the shadow out there,” I said, referring to the shadow cast by the Eagle as it flew, and thinking it might be some sort of aid to Neil in landing. I might have seen the shadow earlier, but I was staying extremely focused on the instrument panel and calling out the numbers, rather than looking out the window.

“Two hundred fifty. Altitude-velocity lights.” I was letting Neil know that the warning lights indicated that the computer was not getting good radar data. “Two-twenty, thirteen forward. Coming down nicely.”

“Gonna be right over that crater,” Neil said more to himself than to me, Mission Control, and the rest of the listening world.

“Two hundred feet, four and half down,” I responded.

“I’ve got a good spot,” Neil said.

I looked at our fuel gauge. We had about ninety-four seconds of fuel remaining, and Neil was still searching for a spot to bring us down. Once we got down to what we called the “bingo” fuel call, we would have to land within twenty seconds or abort. If we were at fifty feet when we hit the bingo mark, and were coming down in a good spot, we could still land. But if we still had seventy to one hundred feet to go, it would be too risky to land; we’d come down too hard. Without wanting to say anything to Neil that might disrupt his focus, I pretty much used my body “English” as best I could in a spacesuit, as if to say, Neil, get this on the ground!

“Sixty seconds,” Charlie warned. Our ascent engine fuel tanks were filled to capacity, but that fuel did us no good, since the descent engine tanks were completely separate. We had sixty seconds worth of fuel left in the descent tanks to either land or abort. I glanced furtively out my window and saw that we were at eye level with the moon’s horizon. Off in the near distance was nothing but blackness.

“Sixty feet, down two and a half.” Neil had slowed our descent to two and a half feet per second. “Two forward,” I said. “That’s good.” We wanted to be moving forward when we landed to make sure that we didn’t back into something we couldn’t see, or some crater shrouded by darkness. “Forty feet … Picking up some dust.”

We were moving over the lunar surface like a helicopter coming in for a landing, but we were now in what we sometimes referred to as the “dead zone.” Any touchdown from higher than ten feet was sure to damage the landing gear. Moreover, if we ran out of fuel at this altitude, we would crash onto the moon before our ascent engine could push us back into space. “Four forward. Drifting to the right a little …”

“Thirty seconds,” Charlie said, the nervousness evident in his voice.

Neil slowed the Eagle even more, searching … searching … we’d come so far, surely there was a safe place where we could come down.

Then I saw it—the shadow of one of the three footpads that had touched the surface. Although our engine was still running and the Eagle was hovering, a probe had touched the surface. “Contact light,” I said. Neil and I looked at each other with a stolen glance of relief and immense satisfaction. The LM settled gently, and we stopped moving. After flying for more than four days, it was a strange sensation to be suddenly stationary. “Shutdown,” I heard Neil say.

“Okay, engine stopped,” I answered.

It was 4:17 p.m. (EDT) on July 20, 1969, and we had less than twenty seconds worth of fuel remaining, but we were on the moon.

Feelings of elation threatened to overwhelm me, but I dared not give in to them. We still had a lot to do before we could breathe easier. I continued rattling off items from our flight-check list. We didn’t want to make any mistakes at this point. “ACA out of detent,” I said, reminding Neil to take the “Attitude Control Assembly,” the joystick with which he had manually landed us on the moon, out of MANUAL and put it back to AUTO for our ascent.

“Out of detent. Auto.” Neil replied matter-of-factly

I continued with our procedures, but just then Charlie Duke’s voice broke in. “We copy you down, Eagle,” he said with obvious relief.

For the first time I paused and glanced out my window. The sun was out, the sky was velvety black, and the surface appeared even more desolate than I had imagined. The gray-ash colored rocks and pockmarked terrain, which now for the first time in its existence hosted human beings, stretched out as far as I could see and then dipped into the horizon. With our engines stopped, the pervasive silence seemed surreal.

At that moment, however, Neil did something that really surprised me. “Houston,” he said calmly. “Tranquillity Base here. The Eagle has landed.”

Neil’s statement must have surprised Charlie as well, since he seemed momentarily tongue-tied. “Roger, Twan …” he began, and then corrected himself. “Tranquillity. We copy you on the ground. You got a bunch of guys about to turn blue. We’re breathing again. Thanks a lot.”

“Thank you,” I offered.

This was no time for celebration, but in the exhilaration of the moment, I reached over and gripped Neil’s hand. “We made it!” I whispered, almost as if I didn’t want to seem as amazed as I was at that moment. It was all starting to sink in, what we had just accomplished. For the rest of my life I would remember those few seconds after we saw the contact button light up when the first probe on one of the Eagle’s legs touched the surface of the moon.

Charlie broke in again. “You’re looking good here.”

“Okay,” Neil said to me. “Let’s get on with it.” Immediately, we were back to business. Then to Mission Control, he added, “Okay, we’re going to be busy for a minute.”

Neil and I went back to work. Although we were now perched on the lunar surface, we didn’t know yet whether we could stay, and we had only a tiny window of opportunity to find out. If something was wrong—if the Eagle was about to tip over, if we had a fuel leak, or if some part of the LM had been damaged upon landing and could impair our liftoff, or if some other dangerous situation existed—now was the time to find out, since we had a discrete time in which blasting back off the moon and catching Mike and the Columbia would be more favorable. Otherwise it would take another two hours for him to get around the moon and back to us. Mike would be passing by above us now, but after about two minutes it would be too late. We would need to ignite the ascent engines within those two minutes to rendezvous with him, or he’d be too far ahead of us to catch up. That’s why Neil’s taking even a few seconds to communicate our status to Houston had surprised me. At this point every second could be crucial.

We ran hastily down through our checklists, preparing as though we were going to lift off within the two-minute window. I had personally included this precaution in our flight plan, just in case of any mishap. Prior to our mission, there had been a lot of discussion and some question about what we should do first after landing on the moon. Because we had so many variables to consider, I had suggested that the first thing we do on the moon should be to go through a simulated ascent. That way, if for any reason we had to make a hasty escape, we’d have already gone through a practice run of lifting off. Moreover, it had been nearly a week since our last simulated liftoff. If there was an emergency ascent required, at least we would have had a recent reminder of what we were supposed to do.

Neil and I went through each step, activating the computer program, assessing lunar gravity alignment, star-sighting to get our bearings for rendezvous with Mike, if necessary. We did everything but push the button to lift off.

Finally, we could relax.

Almost.

The guys back in Houston were concerned about a pressure buildup in one of the descent fuel tanks that should have been venting and wasn’t, creating the potential for an explosion. After traveling a quarter million miles and landing with just seconds to spare, we now ran the risk of being annihilated. While the world was ecstatically celebrating our accomplishment, the guys at Mission Control discreetly “suggested” that we throw a switch to vent the tank.

I looked out the window. I had just experienced the most intense, exciting ride in my life. And the real adventure was just beginning. Outside that window, the lunar surface awaited mankind’s first footprints.
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