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Moment of Truth

The liftoff of an Apollo space vehicle with three 
men aboard is an awesome “moment of truth,” but 

it is also just the top of an engineering iceberg.
Rocco Petrone

On July 16, 1969, Apollo 11 sat on its launch pad at Merritt Island, Flor-
ida, awaiting its quarter-million-mile journey to the moon. Sometime that 
morning, the Saturn rocket’s mammoth first-stage engines would ignite. In 
less than three minutes, they would burn through 200,000 gallons of kero-
sene, generating enough thrust to release the six-and-a-half-million-pound 
vehicle free from earth’s gravity. The blast of those engines would echo one 
from twenty-four years earlier, one equally resonant and symbolic. On July 
16, 1945, at the Trinity test site in Alamogordo, New Mexico, not far from 
where the American space program began, the first atomic bomb exploded. 
Apollo 11 was born in the Cold War that atomic weapons helped to start.
 For the previous five months, this beast of a rocket had been carefully 
tended and prepared and sometimes pounded into shape by engineers at 
the Kennedy Space Center.1 They worked in a complex carved out of the 
Florida scrub only five years before. A few miles to the east of where they 
worked, other tests were taking place as Minuteman missiles, the backbone 
of America’s strategic nuclear arsenal, underwent their final verification be-
fore deployment. Cold War fears and hopes for the future sat side by side in 
Florida that day.2
 At 9:32 a.m., the massive 363-foot-high Saturn roared to life. Nearly a 
million pairs of eyes turned upward, the spectators silent as they watched 
the column of fire from the five first-stage F-1 engines begin to accelerate 
the vehicle toward its escape velocity of seven miles a second. As Apollo 11 
rose, a shock wave and blast of sound raced across three and a half miles of 
flatness, drowning out any possible conversation. With awesome slowness 
the spaceship cleared the 400-foot launch tower. At that point, leaving the 
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home it had known for five months, it was handed over from the Kennedy 
Space Center to Mission Control in Houston.
 The flight of Apollo 11 would bring out the poet in all who witnessed it. 
Its lunar trajectory was a sweeping arc of human destiny, its voyage a ren-
dezvous between the moon and history. To mark the lunar landing, com-
poser Duke Ellington wrote a jazz score.3 When Neil Armstrong alighted  
on the moon’s surface, President Richard Nixon called the first steps “a mo-
ment of transcendent drama.” But the launch itself, what was that? “A really 
good ride,” reported the astronauts. “It feels good” was all that Armstrong 
could say before his voice was lost in the engines’ roar.4 And launch prepa-

1-1. Bathed in light, Apollo 11 awaits its epic journey.
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rations? They were largely forgotten once the bird was in the air. The best 
compliment may have been an unintended one from astronaut Buzz Aldrin. 
When asked what he had felt just before liftoff, he replied, “I can’t remember 
feeling much of anything before T-zero. How about the rest of you?”5

The Five-Month Journey

Barely a decade after NASA’s founding, America was fulfilling President 
Kennedy’s 1961 challenge to send a man to the moon. But the launch of 
Apollo 11 had followed the climb of the Kennedy Space Center up a steep 
learning curve. By the time Apollo 11 was scheduled for flight, KSC had well-
honed methods of getting rockets ready for their journeys. These methods 
drew on knowledge and experience that stretched back to NASA’s begin-
nings. They reflected lessons learned in flying the smaller Saturn I and IB 
predecessors to the giant Saturn V, and in sending Gemini and Mercury 
astronauts on their way atop Redstone, Atlas, and Titan missiles. Experi-
ence had been acquired as well in many flights from Cape Canaveral with no 
humans aboard. Delta, Agena, and Centaur rockets had already completed 
some eighty-eight missions to study the planets of the solar system, and 
twenty-five more to observe the earth. The myriad steps of launch proce-
dure now resided in thick books. And yet, as with any complex system of 
technology, nothing could be done simply by the book. Preparing Apollo 11 
for its historic flight presented its own challenges and unexpected turns of 
events. The moment of truth began long before liftoff, which was indeed the 
tip of an iceberg of preparation, testing, retesting, last-minute changes, and 
constant worrying.
 First mention of the vehicle that would take three Americans to the moon 
appeared in the Daily Status Reports of Kennedy Space Center on February 
24, 1969, five months before “T-0” or T-time minus zero launch. But in that 
same report many other concerns, more pressing, came first. Apollo 9 was 
still awaiting its trip. How did things look for this, the first mission to test all 
of the hardware for the moon descent and landing? During a chill-down test, 
two of three valves failed and had to be replaced. Workers discovered a fault 
in a spacecraft battery line, and the “Z” Pipa Bias was out of tolerance. In 
other words, pretty much the normal daily events of preparing for a launch. 
The same sort of things would mark Apollo 11’s time at KSC.6
 Preparing an Apollo-Saturn system for flight began when parts arrived at 
the Cape months before blastoff. Big pieces of equipment were put on ships 
at aerospace factories in California and traveled to Florida via the Panama 
Canal. Others arrived by rail and truck. Preparations involved assembling 
the pieces and subjecting them to rigorous tests. The tests sought out faults 
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in systems, subsystems, and individual components, the baroque architec-
ture of technology that made up rocket and spacecraft. Similar work took 
place with ground support equipment (GSE), the machinery that would 
launch the rocket into space. Hydrostatic tests, pressurization tests, leak 
tests, instrumentation tests, and, according to a preset schedule, a series of 
construction operations—all these tasks had to be finished before the sepa-
rate stages of Saturn could be stacked into a three-stage rocket. After similar 
preparations on the Apollo spacecraft, workers mated the two to form a 
complete space vehicle.
 In the early months at KSC, Apollo 11’s life was dictated by the schedule 
of the missions before it. Apollo 9 and Apollo 10 were to fly first, and Apollo 
9 had already slipped its launch date. No one doubted that Apollo 11 would 
eventually depart, but when was still not certain. By March 13 the Saturn 
rocket for Apollo 11 was three days behind schedule, the command service 
module (CSM) four days, and the lunar excursion module (LEM) three days. 
There was no single cause for such delays: a kink here, a glitch there, a leak 
somewhere else. Personnel shortages were a constant problem with work 
that required hundreds of experts processing three ships simultaneously. 
Crews who should have been at work on Apollo 11 were busy ironing out 
problems with the preceding craft. Still, there was time to make all this up. 
Each day, in Firing Room 4 of the Launch Control Center (LCC), Launch 
Operations Director Paul Donnelly updated the schedules. He and his team 
wrestled as much with sequence as with hardware. Some steps simply had 
to be completed before others; some work could take place only at certain 
times. Before the tanks could be loaded, workers had to test the fuel lines for 
leaks. Integrated tests had priority over individual system tests. Dangerous 
work involving live explosives took place on weekends, when fewer people 
were around.7
 Donnelly aimed to meet an important date, April 8, when the Saturn 
booster would join the Apollo spacecraft. But testing only uncovered more 
problems to solve. It was all the natural result of the system’s complexity. 
Faults could occur in individual components, combinations of components, 
or larger congregations of parts that formed their own intricate subsystems. 
Despite best efforts, it was soon clear that the Apollo vehicle would be late 
for the April 8 rendezvous. The mating was postponed.8
 Finally, on April 14, workers maneuvered the Apollo spacecraft into the 
enormous Vehicle Assembly Building (VAB) and began preparations to join 
Apollo with Saturn. Inside this 525-foot-high steel box, Saturn’s three stages 
had already been stacked. Huge overhead cranes brought stages across the 
transfer aisle and into the high bay. Crane operators hoisted the cavern-
ous upper stages, then lowered them at the rate of one inch per minute, 
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slower than the eye could follow. In the high bay, engineers and technicians 
shuffled around the rocket in a workspace with floors that slid up and down 
and walls that rolled back and forth. Watching this beehive of activity, as 
powerful cranes placed rocket stages weighing hundreds of thousands of 
pounds with faultless precision, one saw clearly that KSC was the brawn and 
muscle of the space program. Missions went forward only after men with big 
forearms had done their work, and done it well. Test managers supervised 
this constant buzz of activity from offices lining the high bay. The VAB was 
simultaneously a shipyard for spaceships, a vertical assembly line, and an 
office high-rise.
 The innovative and sometimes troublesome Apollo spaceship had under-
gone its own tests at KSC’s Manned Spacecraft Operations Building.9 All the 
Apollo systems worked individually and with each other, but what would 
happen when they were joined to the Saturn rocket? The only way to know 
was with further testing. First, KSC engineers put the combined vehicle 
through a “space vehicle overall test,” or OAT, to verify that the merged ve-
hicles were ready to play together. This was done “with the plugs in,” mean-
ing the vehicle received power from the ground. Later, on the pad with the 
plugs out, Apollo 11 could prove itself independent of terrestrial support. In 
the meantime the spacecraft took its first flight, simulated. Before the OAT 
finished, all moving parts proved that they could function as required. The 
completed vehicle demonstrated that it could speak with itself, and with 
ground support equipment and off-site facilities. It showed how it would 
handle an emergency abort. It had gone through a full launch, including 
loading of propellants. That was always a tricky moment, when fuel was put 
on board, but this time it was only simulated. Later there would be an actual 
preflight test of the loading of the volatile fuels.
 At this point Apollo 11 was like a child in primary school, being carefully 
walked through the basics. But soon it would have to face real risks. The first 
of these came when KSC workers installed live ordnance, put out the smok-
ing lamp, and put aboard the explosives that were to propel astronauts free 
in a launch escape system, should anything go wrong at liftoff.10

 Apollo 11’s time in the VAB was nearing an end. It was getting closer to 
graduation day, when it would roll down the transfer aisle and out to the 
pad. On April 25 the vehicle that would fly the second moon mission, Apollo 
12, entered the daily reports. On May 18, Apollo 10 was away. Now nothing 
stood between Apollo 11 and its date with destiny. It was next to go.11

 On May 20 the spacecraft took its long, slow promenade to the pad. 
Rollout is always a big moment. The 45-story-high VAB doors retract, and 
the rocket moves ponderously into the light, the bright sunshine of Florida 
glinting off its metal skin for the first time. Cranes loaded Apollo 11 onto the 
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squat and well-named crawler transporter. It is hard to imagine something 
weighing half a million pounds being lowered onto a platform. Even more 
remarkable was what it was lowered onto. The crawler held the spacecraft 
perfectly upright as it crept one-half mile per hour to the launchpad. One 
more thing happened when Apollo 11 left the VAB. It got its launch date—
July 16. No one knew it at the time, but this date Apollo 11 would keep.
 There was still plenty to do before the launch director could give the 
“go” signal. Any snag would ripple back through the schedule of upcoming 
launches and wreak havoc on the nation’s plans for putting Americans first 
on the moon. The Soviet Union had given up, unofficially, any hope of beat-
ing the United States at the manned lunar landing game. But rumors were 
circulating about a possible last-minute effort to steal American thunder by 
landing a robotic vehicle on the moon, scooping up some soil, and dashing 

1-2. Stacked in the enormous Vehicle Assembly Building, Apollo 11 starts to move 
out to the launchpad.


