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			“It’s not a miracle. We just decided to go.”

			—Jim Lovell, astronaut

			Between 1968 and 1972, we sent men in giant rocket ships to go to and explore the Moon. This project was called Apollo. For the first time in humankind’s history, we left our planet and traveled to another celestial body. This effort is considered one of the greatest technological achievements of the human race. We didn’t have cell phones, microcomputers, or the internet. What we did have was a goal: to put a man on the Moon and bring him back safely.

			Pressing a foot into the lunar dust became the finish line in a race between two superpowers—the United States and the Soviet Union. Four hundred thousand people, in companies spread all over the United States, worked around the clock to help achieve this goal. To the men and women working on Apollo, it was more than an exploration of this new frontier called space; it was a race for survival. The American way of life was at stake.

			The pages that follow attempt to explain how we did it, the challenges we faced along the way, and the ingenious solutions we came up with to get it done. The engineering of the Apollo missions may seem impossibly complex, but I assure you, every bit can be boiled down to the basic building blocks of science and mathematics.

			Along the way, you will meet many people, though they represent only the tiniest fraction of the Apollo workforce. Some of them are well known while others are not, but each was an important contributor in this grand adventure.

			This is the story of how we got to the Moon.
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			“Children, inspired by the excitement of spaceflight, have come to appreciate the wonder of science, the beauty of mathematics, and the precision of engineering. Young minds in our country and around the world now believe they can do great things. And they can, if they apply themselves as intensely as the Apollo workforce did four decades ago.”

			
				—Neil Armstrong, Apollo 11 commander, on the 40th anniversary of the first Moon landing
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				PART 1

				A Race to the Moon

				
					“We choose to go to the Moon in this decade and do the other things, not because they are easy, but because they are hard….”

					—PRESIDENT JOHN F. KENNEDY, SPEECH AT RICE UNIVERSITY, HOUSTON, TX, 1962

				

			

			To understand how we got to the Moon and why we decided to go there, we must first travel back in time: This story begins in the year 1957, a dozen years after the end of World War II. Two superpowers have emerged—the communist Soviet Union and the democratic United States—both trying to prove to potential allies and the world that their ideas, politics, military, and way of life are superior.

			Both sides possess nuclear bombs that could level entire cities, and they know using these bombs could devastate all of humanity—but they also know having these bombs gives them power, so each side continues to develop bigger and more terrible weapons. The two countries fight not on the battlefield, in a hot war, but with threats and technological achievements in what comes to be known as the Cold War.

			As part of this effort, both countries are developing powerful new rockets. These rockets—born from the minds of German scientists—can be used to carry weapons higher, faster, and farther.

			It becomes a race to prove technological superiority and global domination. Its pace is dazzling and frightening, and it will all come together, all its promise and threat, in a metal sphere about the size of a beach ball.

			Sputnik

			October 4, 1957

			It all starts with a beep…beep…beep. People all over the world pick up the faint signal on shortwave radios, and Americans are listening with both fascination and terror.

			The sound is coming from a silver orb less than two feet in diameter. It is the first artificial satellite, and the Russians launched it into the new frontier of space. They call it Sputnik, the Russian word for “fellow traveler”—in this case meaning “Earth’s companion”—and it will circle the planet about every 90 minutes for weeks. The Soviet Union suddenly has a rocket capable of putting something into space, and the United States does not. Americans panic that the Russians will begin to put other things into space, like spy satellites or even atomic bombs.
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				SEMYORKA AND SPUTNIK

				The Semyorka rocket, originally designed to carry nuclear warheads, was used to launch Sputnik into orbit. The two-stage rocket was 110 feet tall, with four engines on the outside and a single engine in the middle.

				Sputnik was a hollow metal sphere 22.8 inches across, weighing 184 pounds. Its four long antennas sent out signals from the radio transmitter nestled inside. After Sputnik was in orbit for three weeks, the batteries ran out, but the satellite continued to silently orbit for another nine weeks before gradually falling back toward Earth and burning up in the atmosphere.
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			The First Rocket to Reach Space

			During World War II, German scientists under the leadership of Wernher von Braun had developed a rocket called the A4, which was so powerful it could reach space. German army leaders realized that the A4 could carry bombs hundreds of miles to land on their enemies, and they immediately ordered the manufacture of thousands of them. They renamed the rocket the V-2 (V for “vengeance”).

			The scientists designing these rockets had different ideas about how they should be used; instead of carrying bombs, they could carry humans into outer space, and someday even to the Moon.

			The Soviet Union and the United States each desperately wanted this rocket technology for its own military. When it was clear that Germany was going to lose the war, both countries took steps to acquire the technology and the scientists who created it.
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					A V-2 rocket on its mobile Meillerwagen launchpad

				
			
			
				THE V-2 ROCKET

				What made the V-2 so powerful, besides its ability to carry a one-ton bomb over such great distances, was its internal guidance system, a system that allows a rocket to control its own flight. Considered the forerunner of the Saturn V rocket, which took astronauts to the Moon, the V-2 rocket has a grim history. During World War II, the Germans launched about 3,200 rockets at London and other European cities, killing over 8,000 people. Even worse, more than 20,000 slave laborers from concentration camps died of malnutrition, disease, and exhaustion while building the rockets.
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					V-2 Rocket Facts

					
						Length: 45 ft. 11 in.

						Diameter: 5 ft. 5 in.

						Weight: 27,600 lb.

						Payload: 2,200 lb.

						Maximum Altitude: 128 mi.

						Maximum Distance: 200 mi.

						Maximum Speed: 3,580 mph

					

				

			

			In a mission called Operation Paperclip, the United States managed to secure Wernher von Braun, the mastermind behind the V-2, along with over a hundred other German scientists. They were brought back to the United States to advance rocket technologies for the military. Von Braun again pushed for the rockets to be used for space exploration, but just as in Germany, military leaders were not interested. He and the rest of the scientists were eventually stationed in the small town of Huntsville, Alabama, where they continued to build weapons for the military, waiting for their chance to create rockets that would carry humans into space.
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					German rocket scientists Hermann Oberth (third from right) and Wernher von Braun (second from right) in Berlin in 1930

				
			
			Meanwhile, the Soviet Union also had a rocket mastermind: Sergei Korolev. Like von Braun, Korolev was most interested in using rockets for space exploration, but was tasked with creating rockets to carry bombs. After years of research and design, Korolev persuaded Russian leaders to let him put a small satellite into Earth orbit as a demonstration of the Soviet Union’s superior technology. That satellite was Sputnik—the starter gun in the race for space.

			
				Wernher von Braun (1912–1977)

				Pioneer of Space Travel

				As a young boy, Wernher von Braun was fascinated with the idea of space exploration, which was fueled by reading the science-fiction novel From the Earth to the Moon by Jules Verne. Soon after, he discovered the book The Rocket into Planetary Space by physicist Hermann Oberth, which inspired him to study calculus and trigonometry in order to master the physics of spaceflight.

				At 18 von Braun joined the German Society for Space Travel, and in order to further his ambition, he went to work for the German army to develop liquid-fueled rockets. By the time he was 30 years old, von Braun’s rocket team had developed the A4 rocket (renamed the V-2 by the German army).

				Carrying a one-ton warhead, the first V-2 was launched toward England in September 1944, and after hearing of its success, von Braun said, “The rocket worked perfectly, except for landing on the wrong planet.”

				On May 2, 1945, von Braun and his team of scientists and engineers surrendered to the Americans, because they believed coming to the United States would allow them to work on rockets with the goal of space travel.
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				Once in the United States, von Braun began publishing his ideas and concepts in popular magazines. He even collaborated with Walt Disney on a series of films in which he explained his ideas for traveling to the Moon and Mars.

				Von Braun later became the director of NASA’s Marshall Space Flight Center and the chief architect of the Saturn V launch vehicle.

				
					
						[image: ]
					

				

			

			The Space Race

			With the success of Sputnik, the Russians have clearly made a statement to the world, and the United States is desperate to respond. On December 6, 1957, the US Navy is about to send a grapefruit-sized satellite into space aboard a rocket called Vanguard. Unlike the Russians, who are secretive about their operations, the Americans televise their launch for all to see. Viewers watch with awe and anticipation as the countdown begins. Finally, the United States is going to get off the starting block.

			The powerful rocket comes to life, spewing clouds of smoke and fire as it begins its liftoff. But after rising only four feet off the ground, it falls back to the launchpad in a fireball that underscores the American failure. Newspapers call it “Flopnik” and “Stayputnik.”

			After the second Vanguard rocket explodes less than a minute into its flight, it seems the United States will never get off the ground. Then, finally, on January 31, 1958, a Redstone rocket built by von Braun’s team successfully launches the orbital satellite Explorer 1. However, the victory is short-lived: the Soviet Union announces that two months earlier, they put a dog, named Laika, into orbit aboard Sputnik 2.

			
				
					[image: ]
				

			

			
				EXPLORER 1

				The first US satellite, Explorer 1, launched in 1958, was also the first orbiting object to provide scientific data about space. Built by physicist William H. Pickering and his team at the Jet Propulsion Laboratory (JPL) in California, it carried with it several experiments to measure radiation, temperature, and micrometeorites. It sent back data continually for nearly four months and remained in Earth orbit until 1970.

				
					Explorer 1 Facts

					
						Length: 80 in.

						Diameter: 6 in.

						Weight: 31 lb.
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			NASA Is Born

			1958

			The American people are anxious and angry that the United States is so far behind the Soviet Union in the space race. President Dwight D. Eisenhower has to do something. He believes that the United States’ efforts toward space activity need to be unified into one agency. So on July 29, 1958, Congress creates the National Aeronautics and Space Administration. NASA will include all the different organizations that are working on spaceflight technology, including Wernher von Braun and his team in Huntsville.

			
				
					[image: ]
				

			

			Eisenhower also believes that in order to win this race, we will need more brainpower. On September 2, 1958, he signs the National Defense Education Act (NDEA), which provides funding for American schools, increasing the amounts of science and mathematics taught in classrooms.
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			Project Mercury

			1958–1963

			The United States knows that the Russians are planning to put a man into space, so NASA’s first priority is to find American candidates suitable for spaceflight. This project is named Mercury, and its goal is to put a man into Earth orbit and return him safely. But what kind of person will have the right capabilities? Mountain climbers, deep-sea divers, race-car drivers, even circus performers and those in many other professions are considered. Finally, it’s determined that military test pilots will be the best candidates, because of their experience with advanced airplanes and risky situations with unsure outcomes. The size of the space capsule means that they cannot be taller than five feet 11 inches. They also have to be under 40 years old and in peak physical condition.
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			From the 508 military test pilots screened, 36 are invited to the Lovelace Clinic in Albuquerque, New Mexico, for an extensive series of grueling mental and physical exams. Of the 18 candidates who complete the exams and score the highest, only seven are chosen.
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				William R. “Randy” Lovelace II (1907–1965)

				Physician

				Randy Lovelace spent years working with the Army Air Corps studying the effects of extreme altitudes on pilots, many times using himself as a test subject. In 1958, he was hired by NASA to help select potential astronauts for Project Mercury. In 1964, Lovelace was appointed NASA’s director of space medicine, but less than a year later he and his wife died in a private plane crash near Aspen, Colorado.
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			The Mercury 7

			At a press conference on April 9, 1959, NASA introduces the Mercury 7 to the world. They’re called astronauts, from the Greek words astron, meaning “star,” and nautes, meaning “sailor” or “voyager.” These seven “star voyagers” are put on the cover of Life magazine and immediately become national heroes, even though it will be another two years before the first one will ride into space. In the meantime, each will be involved in specific aspects of the design and planning of Project Mercury.

			Over the next several months, the Mercury program gets under way with the testing of various rockets. Even though several of the rockets blow up, each astronaut is eager to be the first American in space. Much to their dismay, on January 31, 1961, it is a chimpanzee named Ham who takes the first trip.
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					The Mercury 7: Front row (left to right): Walter M. “Wally” Schirra Jr., Donald K. “Deke” Slayton, John H. Glenn Jr., and M. Scott Carpenter. Back row: Alan B. Shepard Jr., Virgil I. “Gus” Grissom, and L. Gordon “Gordo” Cooper Jr.

				
			
			
				Ham (1957–1983)

				First Chimpanzee in Space

				NASA wasn’t sure if a human could perform tasks while in space, so it sent a chimpanzee as a test. During Ham’s 16-minute flight, he was tasked to push a lever every time he saw a blue light illuminate. If he did it correctly, he received a banana pellet. If he did it wrong, he got a mild electric shock to his foot. Although terrified, Ham performed well and survived the flight into space with only some minor bruising on his nose.

				After the flight, Ham retired from NASA to live at the National Zoo in Washington, DC. He died in January 1983 and is buried at the New Mexico Museum of Space History.
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						German rocket scientist Guenter Wendt holds Ham prior to his flight.

					
				
			

			Lovelace’s Woman in Space Program

			Randy Lovelace, who designed the series of exams used to select the Mercury 7, thinks that women should also get the opportunity to be astronauts. He feels so strongly that he develops a privately funded initiative— the Woman in Space Program—that runs from 1960 to 1962. Nineteen experienced female pilots endure all the exact same tests as the men. Of this group, 13 women not only pass the tests, but many of them score higher than their male counterparts. Lovelace takes the results to NASA, but the women are denied the opportunity to become part of its space program. NASA states that all candidates are required to be military test pilots, and women are not allowed to be military pilots at this time. It will be another 16 years before NASA hires women to be astronauts.
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					Female pilot Geraldyn “Jerrie” Cobb takes a turn in the gimbal rig, used to train astronauts to control a tumbling spacecraft.

				
			
			Soviet Firsts

			While the Mercury 7 astronauts watched NASA rockets blow up on the launchpad time after time, the Russians continue to lead the space race.

			October 4, 1957: The first artificial satellite (Sputnik) is launched.
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			November 7, 1957: A dog named Laika becomes the first animal to travel in space. (Laika died from heat-related stress before reentry.)
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			September 14, 1959: The Luna 2 probe lands on the Moon, becoming the first spacecraft to reach the lunar surface.
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			August 19, 1960: Two dogs, named Belka and Strelka (along with a rabbit, 42 mice, and two rats), orbit Earth for 24 hours. All the animals survive the flight.
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			April 12, 1961: Yuri Gagarin becomes the first human in space.
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				First in Space

				Yuri Gagarin (1934–1968)

				“Orbiting Earth in the spaceship, I saw how beautiful our planet is. People, let us preserve and increase this beauty, not destroy it!”

				Yuri Gagarin had dreamed of flying airplanes ever since he was a boy. On April 12, 1961, as a cosmonaut (the Russian term for astronaut), he became the first human being to travel into space. His spacecraft, Vostok 1, orbited Earth in a little under two hours. The Vostok was not designed to land safely, so it required that Gagarin eject from the spacecraft four miles above Earth and parachute down the rest of the way. Upon landing in a large field, Gagarin was met by a surprised woman and child who thought he had come from outer space. They were right!

				Valentina Tereshkova (b. 1937)

				“A bird cannot fly with one wing only. Human spaceflight cannot develop any further without the active participation of women.”

				Twenty-six-year-old Valentina Tereshkova boarded the Vostok 6 spacecraft on June 16, 1963, and flew into the history books. She became the first woman in space, as well as the first civilian in space and the only woman in history to have been on a solo space mission. Tereshkova orbited Earth 48 times during her three-day mission and spent more time in space than all the American astronauts combined up to that point. It would be another 20 years before NASA put a woman in space: Sally Ride, on the Space Shuttle Challenger. In 2013, Tereshkova offered to go on a one-way trip to Mars if the opportunity arose.
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				Alan B. Shepard Jr. (1923–1998)

				First American in Space

				Alan Shepard was the Mercury astronaut chosen for the first US piloted space mission. Compared with Yuri Gagarin’s flight, which orbited Earth, Shepard’s flight would be a simple one: go up into space and come back down.

				At 5:15 a.m. on May 5, 1961, Shepard crammed himself into the tiny Mercury capsule he had named Freedom 7. Cloud cover and technical difficulties kept delaying the flight as Shepard waited, lying on his back, for over three hours. And then another problem arose: Shepard had to pee. The launch crew was not expecting this. The whole flight was supposed to last only 20 minutes, so they hadn’t equipped the capsule with a urine collection device. To pull Shepard out of the capsule so he could go to the bathroom would delay the launch even further. They finally all agreed that he should just go in his spacesuit.

				After Shepard relieved himself, the launch proceeded, at 9:34 a.m. An estimated 45 million people in the United States watched it live on television. Although it took place three weeks after Gagarin’s flight, it was the United States’ first space success, and Shepard became an American hero.
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			Mercury Missions

			Riding in tiny capsules on top of modified military missiles, the other Mercury astronauts continue with daring flights into space over the next two years. Although the Americans meet with success, they have yet to surpass the achievements of the Russians in human spaceflight.
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				The Mercury Capsule Facts

				
					Height: 6 ft. 10 in.

					Diameter: 6 ft. 2.5 in.

					Weight: 3,000 lb.
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					Liberty Bell 7 • July 21, 1961

					Astronaut: Virgil I. “Gus” Grissom

					Mission Purpose: A second suborbital flight

					Flight Duration: 15 minutes, 37 seconds

					Problem: The capsule sinks in the ocean during recovery.
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					Friendship 7 • February 20, 1962

					Astronaut: John H. Glenn Jr.

					Mission Purpose: Putting the first American into Earth orbit

					Flight Duration: 4 hours, 55 minutes, 23 seconds

					Problem: A false warning indicating that the heat shield had come loose causes the mission to be cut short after three orbits.
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					Aurora 7 • May 24, 1962

					Astronaut: M. Scott Carpenter

					Mission Purpose: Duplicating John Glenn’s flight

					Flight Duration: 4 hours, 56 minutes, 5 seconds

					Problem: A communication error causes Carpenter to land 250 miles from the recovery area, forcing a delay in the rescue effort.
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					Sigma 7 • October 3, 1962

					Astronaut: Walter M. “Wally” Schirra Jr.

					Mission Purpose: A six-orbit engineering test flight

					Flight Duration: 9 hours, 13 minutes, 11 seconds
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					Faith 7 • May 15, 1963

					Astronaut: L. Gordon “Gordo” Cooper Jr.

					Mission Purpose: Evaluating the effects of one full day in space

					Flight Duration: 34 hours, 19 minutes, 49 seconds
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					The seventh Mercury 7 astronaut, Donald K. “Deke” Slayton, is grounded before his flight in 1962 due to a heart condition. Instead of leaving the astronaut corps, he moves to flight crew operations and in 1966 becomes its director. His new responsibilities include selecting the crews for future spaceflights. His flight status will be restored in 1971, allowing him to fly into space on the Apollo-Soyuz mission in 1975.

				

			

			

			Where Space Begins

			It’s difficult to say where “space” begins, because there is no definable point where the atmosphere of Earth stops. Our atmosphere gradually gets thinner and thinner the farther you get from the ground. You can even find traces of Earth’s atmosphere as far away as the Moon.

			That said, the Kármán Line, as defined by the International Aeronautical Federation, is officially where space starts. It is 62.1 miles above sea level. The engineer and physicist Theodore von Kármán was the first person to calculate the point where the atmosphere was too thin to give an airplane lift (see this page).
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				Theodore von Kármán (1881–1963)

				Aerospace Engineer

				Born in Budapest, Hungary, Theodore von Kármán immigrated to the United States in 1930. He developed many important aeronautical technologies, and in 1944, while working at the California Institute of Technology (Caltech), he cofounded the Jet Propulsion Laboratory.
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			A Bold Step

			April 20, 1961

			Only four months into his presidency, John F. Kennedy has some big decisions to make. Just days after Yuri Gagarin becomes the first human in space, Kennedy asks Vice President Lyndon B. Johnson what the United States and the three-year-old NASA organization can do to overtake the Soviet Union. In a memo, he writes:
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			Johnson meets with Wernher von Braun and top officials at NASA, the army, and the navy, and has answers for Kennedy by the following week, but nothing is definitive.

			May 6, 1961

			In the parking lot behind the Old Executive Office Building in Washington, DC, the head of NASA, James Webb, asks his associate administrator, Robert Seamans Jr., if he thinks we can land a man on the Moon by the end of the decade. Seamans considers it for a minute and then replies, “Yes.”
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			May 25, 1961

			Kennedy makes a speech to Congress

			“I believe that this nation should commit itself to achieving the goal, before this decade is out, of landing a man on the Moon and returning him safely to the Earth. No single space project in this period will be more impressive to mankind, or more important for the long-range exploration of space; and none will be so difficult or expensive to accomplish.”

			In one fell swoop, John F. Kennedy moves the finish line of this space race. It’s no longer about occupying space in low-Earth orbit or building a space station, or anything else the Russians are clearly capable of winning—Kennedy wants the United States to land a man on the Moon and return

			
			
				
					[image: ]
				

			

		

	OEBPS/images/9780525647430_Page_015_Image_0001.jpg





OEBPS/images/9780525647430_Page_014_Image_0002.jpg





OEBPS/images/9780525647430_Page_014_Image_0001.jpg





OEBPS/images/9780525647430_Page_013_Image_0002.jpg
antenna wire
external temperature gauge

high-power transmitter

cosmic-ray and meteorite package





OEBPS/images/9780525647430_Page_013_Image_0001.jpg





OEBPS/images/9780525647430_Page_012_Image_0002.jpg





OEBPS/images/9780525647430_Page_012_Image_0001.jpg





OEBPS/images/9780525647430_Page_016_Image_0001.jpg





OEBPS/images/9780525647430_Page_015_Image_0003.jpg
y (l‘#( A N iy -
Wi ¢





OEBPS/images/9780525647430_Page_015_Image_0002.jpg





OEBPS/images/9780525647430_Page_008_Image_0001.jpg





OEBPS/images/9780525647430_Page_006_Image_0001.jpg





OEBPS/9780525647430_nav.xhtml

		
			Contents


			
						Cover


						Title Page


						Copyright


						Dedication


						Contents


						Part 1: A Race to the Moon


						Part 2: Designing a Moon Rocket


						Part 3: Building a Launch Vehicle


						Part 4: Building a Spacecraft


						Part 5: Staying Alive in Space


						Part 6: Support on the Ground


						Part 7: We Choose to Go to the Moon


						Epilogue


						Apollo Piloted Missions


						A Note About Research


						Acknowledgments


						Sources


						For Further Reading


						Commonly Used Acronyms During Apollo


			


		
		
			Landmarks


			
						Cover


						Cover


						Title Page


						Table of Contents


						Start


						Copyright


			


		
		
			Print Page List


			
						1


						2


						3


						4


						5


						6


						7


						9


						8


						10


						11


						12


						13


						14


						15


						16


						17


						18


						19


						20


						21


						22


						23


						24


						25


						26


						27


						28


						29


						30


						31


						32


						33


						34


						35


						36


						37


						38


						39


						40


						41


						42


						43


						44


						45


						46


						47


						48


						49


						50


						51


						52


						53


						54


						55


						56


						57


						58


						59


						60


						61


						62


						63


						64


						65


						66


						67


						68


						69


						70


						71


						72


						73


						74


						75


						76


						77


						78


						79


						80


						81


						82


						83


						84


						85


						86


						87


						88


						89


						90


						91


						92


						93


						94


						95


						96


						97


						98


						99


						100


						101


						102


						103


						104


						105


						106


						107


						108


						109


						110


						111


						112


						113


						114


						115


						116


						117


						118


						119


						120


						121


						122


						123


						124


						125


						126


						127


						128


						129


						130


						131


						132


						133


						134


						135


						136


						137


						138


						139


						140


						141


						142


						143


						144


						145


						146


						147


						148


						149


						150


						151


						152


						153


						154


						155


						156


						157


						158


						159


						160


						161


						162


						163


						164


						165


						166


						167


						168


						169


						170


						171


						172


						173


						174


						175


						176


						177


						178


						179


						180


						181


						182


						183


						184


						185


						186


						187


						188


						189


						190


						191


						192


						193


						194


						195


						196


						197


						198


						200


						201


						202


						203


						204


						205


						206


						207


						208


						209


						210


						211


						212


						213


						214


						215


						216


						217


						218


						219


						220


						221


						222


						223


						224


						225


						226


						227


						228


						229


						230


						231


						232


						233


						234


						235


						236


						237


						238


						239


						240


						241


						242


						243


						244


						245


						246


						247


						248


						249


						250


						251


						252


						253


						254


						255


						256


						257


						258


			


		
	

OEBPS/images/9780525647430_Page_005_Image_0001.jpg





OEBPS/images/9780525647430_Page_003_Image_0002.jpg





OEBPS/images/9780525647430_Page_003_Image_0001.jpg





OEBPS/images/9780525647430_Page_025_Image_0002.jpg





OEBPS/images/9780525647430_Page_025_Image_0001.jpg





OEBPS/images/9780525647430_Page_024_Image_0001.jpg
THE wHITE H()l‘.\l‘.
\\‘\NIH\M\U\

April 205 1961

MEMORANDUM FOR
VICE PRE SIDENT

In accordance with our conversation 1 would like
for you a8 Chairman of the Spac® Gouncil t0 be in charg® of:
making 3% overall survey of where we gtand in gpaces

putting a 1aboratoTy in space or by 2 trip \
around the Moo or by 2 rocket 0 land on the \
moon, ©°F by 2 rocket to go to the moon an \
back with a mane 1s there any other space \
prograxﬂ which promlses dramatic results in \
which weé could win? \

2/ 4 TTOW much additional would it cost?

3, Are W€ working 24 hours & day on existing
programs. 1€ not, WhY not? X ot ko
make recomrnendations to me a8 to how

work can be speeded upe

4, In puilding large poosters should W€ put {our]
emphasis on nucleal chemical or 1iquid fuel,
or a comb'mation of these three?

B Ane W making maximum effort? Are W€
achieving necessary results?

1 have asked Jim Webb, Dr. WeisneT, gecretary
McNamar2 and otheT responsible officials t© cooperate with
you fully. 1 would appreciate a report o% this at the
earliest posslble moments
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