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On July 20, 1969, US astronaut Neil Armstrong became the ﬁrst
man to walk on the moon. The Apollo 11 mission that carried him
and his two fellow astronauts on their epic journey marked the
successful culmination of a quest that, ironically, had begun in
Nazi Germany thirty years before. This is the story of the Apollo
11 mission and the ‘space hardware’ that made it all possible. Author Chris Riley looks at the evolution and design of the mighty
Saturn V rocket, the Command and Service Modules, and the Lunar Module. He also describes the space suits worn by the crew,
with their special life support systems. Launch procedures are described, ‘ﬂying’ the Saturn V, navigation, course correction ‘burns’, orbital rendezvous techniques, ﬂying the LEM, moon landing,
moon walk, take-oﬀ from the moon, and earth re-entry procedure. Includes performance data, fuels, biographies of Armstrong,
Aldrin and Collins, Gene Kranz and Werner von Braun. Detailed appendices cover all of the Apollo missions, with full details of
crews, spacecraft names and logos, mission priorities, moon landing sites, and the Lunar Rover.
Designed by Wernher von Braun and Arthur Rudolph at NASA's
Marshall Space Flight Center, the Saturn V rocket represents the
pinnacle of 20th Century technological achievement. The only
launch vehicle in history to transport astronauts beyond Low
Earth Orbit, the Saturn V delivered 24 men to the moon. To this
day it holds records as the tallest (363 feet), heaviest (nearly 7
million lbs.) and most powerful (over 7.6 million pounds-force of
thrust) launch vehicle ever produced. It also remains one of the
most reliable, achieving 12 successful launches with one partial
failure - the unmanned Apollo 6 which suﬀered vibration damage
on lift-oﬀ, resulting in a sub-standard orbit. The Saturn series of
rockets resulted from Von Braun's work on the German V-2 and
Jupiter series rockets. The Saturn I, a 2-stage liquid-fueled rocket,
ﬂew ten times between 1961 and 1965. A uprated version the 1B
carried the ﬁrst crewed Apollo ﬂight into orbit in 1968. The Saturn
V, which ﬁrst ﬂew in 1967, was a three-stage rocket. The ﬁrst
stage, which burned RP-1 and LOX, consisted of ﬁve F-1 engines.
The second stage used ﬁve J-2 engines which burned LOX and
liquid hydrogen (LH2). The third stage, based on the second
stage of the Saturn 1B, carried a single J-2. The Saturn V could
carry up to 262,000 pounds to Low Earth Orbit and more critically, 100,000 pounds to the Moon. Created by NASA as a single-source reference as to the characteristics and functions of the Saturn V, this manual was standard issue to the astronauts of the
Apollo and Skylab eras. It contains information about the Saturn V
system, range safety and instrumentation, monitoring and control, prelaunch events, and pogo oscillations. It provides a fascinating overview of the rocket that made "one giant leap for
mankind" possible.
When the mighty Rocketdyne F-1 engine was conceived in the
late 1950s for the U.S. Air Force, it had no deﬁned mission and
there was no launch vehicle it could power. It was a bold concept
to push the technological envelope of rocket propulsion in order

to put massive payloads into Earth orbit. Few realized at the time
that the F-1 would one day propel American astronauts to the
Moon. In The Saturn V F-1 Engine, Anthony Young tells the amazing story of unbridled vision, bold engineering, explosive failures
during testing, unrelenting persistence to ﬁnd solutions, and ultimate success in launching the Saturn V with a 100 percent success rate. The book contains personal interviews with many Rocketdyne and NASA personnel involved in the engine’s design, development, testing and production; is lavishly illustrated with
black-and-white and color photographs, many never previously
published is the ﬁrst complete history of the most powerful rocket
engine ever built. The F-1 engine remains the high point in U.S.
liquid rocket propulsion – it represents a period in American history when nothing was impossible.
Launched in 1945 and commissioned two years later, submarine
HMS Alliance was built for service with the Royal Navy in the Far
East. Alliancehad a long and distinguished career of more than 28
years that took her all over the world. Today, Alliance is the centrepiece at the Royal Navy Submarine Museum, Gosport, where
the submarine experience is brought to life by tours around the
boat. Former submariner and historian Peter Goodwin gives Alliance the Haynes Manual treatment, examining in detail her construction and restoration, and describing what it was like to live,
work and go to war in a submarine.
Stung by the pioneering space successes of the Soviet Union - in
particular, Gagarin being the ﬁrst man in space, the United States
gathered the best of its engineers and set itself the goal of reaching the Moon within a decade. In an expanding 2nd edition of
How Apollo Flew to the Moon, David Woods tells the exciting story of how the resulting Apollo ﬂights were conducted by following
a virtual ﬂight to the Moon and its exploration of the surface.
From launch to splashdown, he hitches a ride in the incredible
spaceships that took men to another world, exploring each step
of the journey and detailing the enormous range of disciplines,
techniques, and procedures the Apollo crews had to master.
While describing the tremendous technological accomplishment
involved, he adds the human dimension by calling on the testimony of the people who were there at the time. He provides a
wealth of fascinating and accessible material: the role of the powerful Saturn V, the reasoning behind trajectories, the day-to-day
concerns of human and spacecraft health between two worlds,
the exploration of the lunar surface and the sheer daring involved
in traveling to the Moon and the mid-twentieth century. Given the
tremendous success of the original edition of How Apollo Flew to
the Moon, the second edition will have a new chapter on surface
activities, inspired by reader's comment on Amazon.com. There
will also be additional detail in the existing chapters to incorporate all the feedback from the original edition, and will include
larger illustrations.
Designed between 1969 and 1972 and ﬁrst ﬂown into space in
1981, the NASA Shuttle will have ﬂown almost 140 missions by
the time it is retired in 2011. David Baker describes the origin of
the reusable launch vehicle concept during the 1960s, its evolution into a viable ﬂying machine in the early 1970s, and its subse-

2

quent design, engineering, construction, and operation. The
Shuttle’s internal layout and systems are explained, including the
operation of life support, electrical-power production, cooling,
propulsion, ﬂight control, communications, landing, and avionics
systems.
On 20 July 1969, US astronauts Neil Armstrong and Buzz Aldrin became the ﬁrst men to walk on the moon. NASA Mission AS-506
Apollo 11 Owners' Workshop Manual is the story of the Apollo 11
mission and the ‘space hardware’ that made it all possible. This
manual looks at the evolution and design of the mighty Saturn V
rocket, the Command and Service Modules, and the Lunar Module. It describes the space suits worn by the crew and their special life support and communications systems. We learn about
how the Apollo 11 mission was ﬂown - from launch procedures to
‘ﬂying’ the Saturn V and the ‘LEM’, and from moon walking to the
earth re-entry procedure. This new edition of the book celebrates
the 50th Anniversary of the Apollo 11 moon landing.
July 2019 marks 50 years since Neil Armstrong took his famous
ﬁrst steps on the surface of the Moon. As people around the world
celebrate the anniversary of this great American achievement,
they might wonder why there have been no further human missions to the Moon since Apollo 17 in 1972. This book assesses the
legacy of the Apollo missions based on several decades of space
developments since the program’s end. The question of why we
haven’t sent humans back to the Moon is explored through a multidisciplinary lens that weaves together technological and historical perspectives. The nine manned Apollo missions, including the
six that landed on the Moon, are described here by an author who
has 50 years of experience in the space industry and whose work
spanned the Apollo 8–13 missions. The ﬁnal section of the book
provides a comprehensive assessment of today’s programs and
current plans for sending humans to the Moon.
Covers all U.S. and Canadian models of Saturn Vue 2002 through
2007. Does not include information speciﬁc to hybrid models.
With a Haynes manual, you can do it yourself…from simple maintenance to basic repairs. Haynes writes every book based on a
complete teardown of the vehicle. We learn the best ways to do a
job and that makes it quicker, easier and cheaper for you. Our
books have clear instructions and plenty of photographs that
show each step. Whether you’re a beginner or a pro, you can
save big with Haynes!· Step-by-step procedures· Easy-to-follow
photos· Complete troubleshooting section· Valuable short cuts·
Color spark plug diagnosis Complete coverage for your Chevrolet
Astro & GMC Safari (see years covered):· Routine maintenance·
Tune-up procedures· Engine repair· Cooling and heating· Air conditioning· Fuel and exhaust· Emissions control· Ignition· Brakes· Suspension and steering· Electrical systems· Wiring diagrams
With a Haynes manual, you can do it yourself…from simple maintenance to basic repairs. Haynes writes every book based on a
complete teardown of the vehicle. We learn the best ways to do a
job and that makes it quicker, easier and cheaper for you. Our
books have clear instructions and hundreds of photographs that
show each step. Whether you’re a beginner or a pro, you can
save big with Haynes! Step-by-step procedures Easy-to-follow
photos Complete troubleshooting section Valuable short cuts Color spark plug diagnosis
The technological marvel that facilitated the Apollo missions to
the Moon was the on-board computer. In the 1960s most computers ﬁlled an entire room, but the spacecraft’s computer was required to be compact and low power. Although people today ﬁnd
it diﬃcult to accept that it was possible to control a spacecraft using such a ‘primitive’ computer, it nevertheless had capabilities
that are advanced even by today’s standards. This is the ﬁrst
book to fully describe the Apollo guidance computer’s architec-
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ture, instruction format and programs used by the astronauts. As
a comprehensive account, it will span the disciplines of computer
science, electrical and aerospace engineering. However, it will also be accessible to the ‘space enthusiast’. In short, the intention
is for this to be the deﬁnitive account of the Apollo guidance computer. Frank O’Brien’s interest in the Apollo program began as a
serious amateur historian. About 12 years ago, he began performing research and writing essays for the Apollo Lunar Surface Journal, and the Apollo Flight Journal. Much of this work centered on
his primary interests, the Apollo Guidance Computer (AGC) and
the Lunar Module. These Journals are generally considered the
canonical online reference on the ﬂights to the Moon. He was
then asked to assist the curatorial staﬀ in the creation of the Cradle of Aviation Museum, on Long Island, New York, where he
helped prepare the Lunar Module simulator, a LM procedure trainer and an Apollo space suit for display. He regularly lectures on
the Apollo computer and related topics to diverse groups, from
NASA's computer engineering conferences, the IEEE/ACM, computer festivals and university student groups.
Demonstrates how anyone in math, science, and engineering canmaster DFT calculations Density functional theory (DFT) is one of
the most frequentlyused computational tools for studying and predicting the propertiesof isolated molecules, bulk solids, and material interfaces,including surfaces. Although the theoretical underpinnings of DFTare quite complicated, this book demonstrates
that the basicconcepts underlying the calculations are simple
enough to beunderstood by anyone with a background in chemistry, physics,engineering, or mathematics. The authors show
how the widespreadavailability of powerful DFT codes makes it
possible for studentsand researchers to apply this important computational technique toa broad range of fundamental and applied
problems. Density Functional Theory: A Practical Introductionoﬀers a concise, easy-to-follow introduction to the key conceptsand practical applications of DFT, focusing on plane-wave
DFT. Theauthors have many years of experience introducing DFT
to studentsfrom a variety of backgrounds. The book therefore
oﬀers severalfeatures that have proven to be helpful in enabling
students tomaster the subject, including: Problem sets in each
chapter that give readers the opportunityto test their knowledge
by performing their own calculations Worked examples that demonstrate how DFT calculations are usedto solve real-world
problems Further readings listed in each chapter enabling readers toinvestigate speciﬁc topics in greater depth This text is written at a level suitable for individuals from avariety of scientiﬁc,
mathematical, and engineering backgrounds.No previous experience working with DFT calculations is needed.
“The Soyuz Launch Vehicle” tells the story, for the ﬁrst time in a
single English-language book, of the extremely successful Soyuz
launch vehicle. Built as the world’s ﬁrst intercontinental ballistic
missile (ICBM), Soyuz was adapted to launch not only Sputnik but
also the ﬁrst man to orbit Earth, and has been in service for over
ﬁfty years in a variety of forms. It has launched all Soviet manned
spacecraft and is now the only means of reaching the International Space Station. It was also the workhorse for launching satellites and space probes and has recently been given a second life
in French Guiana, fulﬁlling a commercial role in a joint venture
with France. No other launch vehicle has had such a long and illustrious history. This remarkable book gives a complete and accurate description of the two lives of Soyuz, chronicling the recent
cooperative space endeavors of Europe and Russia. The book is
presented in two parts: Christian Lardier chronicles the “ﬁrst life”
in Russia while Stefan Barensky explores its “second life,” covering Starsem, the Franco-Russian company and implementation of
technology for the French Guiana Space Agency by ESA. Part One
has been developed from Russian sources, providing a descrip-
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tive approach to very technical issues. The second part of the
book tells the contemporary story of the second life of Soyuz,
gathered from Western sources and interviews with key protagonists. “The Soyuz Launch Vehicle” is a detailed description of a formidable human adventure, with its political, technical, and commercial ramiﬁcations. At a time when a new order was taking
shape in the space sector, the players being the United States,
Russia, Europe and Asia, and when economic diﬃculties sometimes made it tempting to give up, this book reminds us that in
the global sector, nothing is impossible.
Few launch vehicles are as iconic and distinctive as NASA's behemoth rocket, the Saturn V, and none left such a lasting impression on those who watched it ascend. Developed with the speciﬁc
brief to send humans to the Moon, it pushed rocketry to new
scales. Its greatest triumph is that it achieved its goal repeatedly
with an enviable record of mission success. Haynes' Saturn V Manual tells the story of this magniﬁcent and hugely powerful machine. It explains how each of the vehicle's three stages worked;
Boeing's S-IC ﬁrst stage with a power output as great as the UK's
peak electricity consumption, North American Aviation's S-II troubled second stage, Douglas's workhorse S-IVB third stage with its
instrument unit brain - as much a spacecraft as a rocket. From
the decision to build it to the operation of its engines' valves and
pumps, this lavishly illustrated and deeply informative book oﬀers
a deeper appreciation of the amazing Saturn V.
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the conditions in its atmosphere and on its surface bear a striking
similarity to those of early Earth. It is thought that there is a realistic possibility that forms of primitive life could develop - or may
already have developed - on the surface or in the oceans of Titan.
As a result, there are plans to send further probes to Titan in order to further explore the conditions on its surface and in its
oceans. The theme of Saturn's Moon Titan Owners' Workshop
Manual is how Titan works 'as a planet', with an emphasis on illustrating the features and processes of Titan - where the conditions
and materials can be exotic - with familiar analogues from the
Earth or other planets. The book includes numerous images from
the ﬁeld, the air and satellites to show comparable features on
Earth or other planets. The ﬁnal chapter discusses Titan in practical terms as an environment for humans in the future, bringing
the place 'to life' (somewhat in a science ﬁction style, but grounded in fact). Images of geographical and geological features on
Earth are used to illustrate the parallels with Titan.
The International Space Station (ISS) is a permanently manned
earth-orbiting complex where astronauts carry out research into
a wide range of scientiﬁc activities. It comprises modules built in
the USA, Russia, Europe, Japan and Canada. Author David Baker
examines how the ISS was built, the logistics modules and
freighters operated by its user nations, how the ISS works as an
integrated facility, life on board, what the ISS does, the research
carried out and who beneﬁts.
The US Navy’s ﬂeet of aircraft carriers are at the heart of global
American military force. With nuclear-powered oceanic range,
complements of nearly 5,000 crew, and typically carrying more
than 70 combat aircraft, US carriers can remain on station for
months, delivering aerial combat strikes on distant targets
around the clock. The Haynes Super Carrier Operations Manual
oﬀers unrivaled insights into understanding how a modern US super carrier is operated. The US Navy has given Haynes author
Chris McNab and photographer Patrick Bunce oﬃcial clearance to
spend time at sea on one of its ‘Nimitz’ or ‘Gerald R. Ford’ class
super carriers. During the visit Chris conducted interviews with
key personnel of all major departments, including ﬂight-deck
crew, aviators, ordnance oﬃcers, engineers, logisticians, operations crew and the captain; while Patrick photographed life above
and below decks, with a special focus on the engineering side of
carrier aviation often not covered in other publications.
Haynes manuals are written speciﬁcally for the do-it-yourselfer,
yet are complete enough to be used by professional mechanics.
Since 1960 Haynes has produced manuals written from hands-on
experience based on a vehicle teardown with hundreds of photos
and illustrations, making Haynes the world leader in automotive
repair information. Covers Chevy S-10 and GMC Sonoma pickups
(1994-2004), Blazer and Jimmy (1995-2004), GMC Envoy
(1998-2001), and Oldsmobile Bravada & Isuzu Hombre
(1996-2001).
The Rocket Manual tells the story of rocket motors, how they
were ﬁrst developed, how they work, what they are used for and
how they are operated. It also explains the origin and operating
record of satellite launchers around the world. Rocket motors
large and small are listed and explained, including small motors
used to push satellites and spacecraft into diﬀerent orbits,
throttleable rockets for controlling spacecraft descending to the
Moon and the surfaces of other planets, restartable motors for adjusting orbits and reusable motors such as those developed for
the Shuttle.

Haynes manuals are written speciﬁcally for the do-it-yourselfer,
yet are complete enough to be used by professional mechanics.
Since 1960 Haynes has produced manuals written from hands-on
experience based on a vehicle teardown with hundreds of photos
and illustrations, making Haynes the world leader in automotive
repair information.
With a Haynes manual, you can do-it-yourself...from simple maintenance to basic repairs. Haynes writes every book based on a
complete teardown of the vehicle, where we learn the best ways
to do a job and that makes it quicker, easier and cheaper for you.
Haynes books have clear instructions and hundreds of photographs that show each step. Whether you are a beginner or a pro,
you can save big with a Haynes manual! This manual features
complete coverage for your General Motors Chevrolet Cobalt,
HHR Pontiac G5 and Saturn Ion built from 2003 to 2011, covering:
Routine maintenance Tune-up procedures Engine repair Cooling
and heating Air conditioning Fuel and exhaust Emissions control
Ignition Brakes Suspension and steering Electrical systems, and
Wring diagrams.
The descent of the Huygens probe to the frozen surface of Saturn's moon, Titan, in 2005, marks a pinnacle achievement in
space exploration - the most distant planetary landing ever made
or presently foreseen. The Huygens probe's seven-year voyage
through space (past Venus, Earth and Jupiter) attached to the
Cassini orbiter, its arrival at Saturn and three-week dormant
coast to Saturn's moon, Titan, culminated in Huygens' hypersonic
entry into Titan's atmosphere, 2.5-hour parachute descent, and
continued operation for 72 minutes on the surface transmitting
date back to Earth via the Cassini orbiter. Saturn has 62
conﬁrmed orbiting moons, but Titan (which is larger than the planet Mercury) was chosen as a has two major components of Earth's atmosphere - nitrogen and oxygen - but the oxygen is was
thought to be frozen as water ice within the body of the moon. If
Titan received more sunlight, its atmosphere might well resemble
that of a primitive Earth. The hope is that study of the data
gathered about Titan will help us to understand how the Earth
evolved, and possibly what led to the evolution of life.
Titan is a moon of Saturn, most recently explored by the
Cassini/Huygens probes. Titan is of huge interest to scientists, as

The all-color practical Build Your Own Sports Car provides all the
information needed to build a road-going two-seater, open-top
sports car on a budget, using standard tools, basic skills and low-cost materials. The down-to-earth text clearly explains each step
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along the road to producing a well-engineered, high-performance
sports car, providing a learning experience in engineering and design - and opening up a whole new world of fun motoring. The
Haynes Roadster, which has fully independent rear suspension,
has been designed with the aid of CAD software to develop the
chassis and suspension, resulting in a car with performance and
handling to challenge many established kit cars and mainstream
sports cars. The design is intended to make use of components
sourced primarily from a Ford Sierra donor, although alternative
donors are mentioned.
The Saturn I and IB series of rockets fulﬁlled plans developed in
the late 1950s to build a rocket which could triple the existing
thrust levels of US rockets and equal the lifting capacity of the Soviet Union, launching satellites and spacecraft weighing more
than 10 tonnes into Earth orbit and do it by the early 1960s. These rockets emerged from the work carried out by former V-2
technical director Wernher von Braun, working at the Army Ballistic Missile Agency in Huntsville, Alabama. Three times more powerful than anything launched by America to that date, with a cluster of eight rocket motors for the ﬁrst stage, the ﬁrst Saturn I ﬂew
on October 27, 1961, and propelled America into the heavy-lift
business. It was the Saturn I, and its successor the Saturn IB, with
a more powerful second stage, that did all the preparatory work
getting NASA ready to put men on the Moon. Between 1961 and
1975, the 19 ﬂights of the Saturn I and IB achieved several historic “ﬁrsts”, launching the world’s ﬁrst high-energy liquid oxygen/liquid hydrogen upper stages into orbit in 1964, the ﬁrst unmanned test of suborbital and orbital Apollo spacecraft in 1966,
the ﬁrst unmanned test of the Lunar Module in 1968, the ﬁrst
manned Apollo spacecraft Apollo 7 also in 1968, all three Skylab
ﬂights in 1973 and the last Apollo spacecraft ﬂown in support of
the Apollo-Soyuz Test Project in 1975.
The Soyuz spacecraft played a major role in Russia's plans for a
manned landing on the Moon and several test models were ﬂown
at the height of the 'space race'. Originally designed for circumlunar ﬂight, Soyuz has been the mainstay of Russia's space program.
Haynes disassembles every subject vehicle and documents every
step with thorough instructions and clear photos. Haynes repair
manuals are used by the pros, but written for the do-it-yourselfer.
A classic study of the development of the Saturn launch vehicle
that took Americans to the Moon in the 1960s. This Saturn rocket
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was developed as a means of accomplishing President Kennedy1s
1961 commitment for the U.S. to reach the Moon before the end
of the decade. This book not only tells the important story of the
development of the Saturn rocket, and the people who designed
and built it, but also recounts the stirring exploits of its operational life from orbital missions around Earth testing Apollo equipment to the Moon and back. Essential reading for anyone seeking
to understand the development of space ﬂight in America. Black
and white photos.
Britain has a wonderfully rich stock of period houses - everything
from medieval cottages to Georgian townhouses and Edwardian
mansions. But many of these historic properties are now at risk.
Some are unwittingly damaged by well-meaning owners or incompetent builders; others suﬀer long-term deterioration where mortgage lenders have imposed ......
All models.
The world-famous Apollo 13 mission and dramatic explosion on
the service module, captured in technical detail like you’ve never
seen before. On April 13, 1970, NASA’s Apollo 13 suﬀered a near-catastrophic explosion in space. The planned lunar landing that
day was promptly called oﬀ, and a new challenge prioritized: get
the spacecraft safely back to Earth. Written by David Baker, an
original member of NASA’s Apollo 13 Houston Mission Control
team, Apollo 13 Owners’ Workshop Manual oﬀers unprecedented,
meticulous coverage of the Apollo 13 mission. Beginning with an
overview of the era’s equipment and technology, Baker focuses
primarily on the planning, goals, and execution of the mission itself, including an hour-by-hour timeline of the crew’s near-disaster in space. Additionally, his thorough analysis of the post-ﬂight
investigation and lurking design problems with the spacecraft
oﬀer the rare viewpoint of a true Apollo 13 insider. Not only does
Baker present and analyze the mission itself, but he also celebrates NASA’s legacy in the wake of the event with the redesign
of sections of the Apollo spacecraft and the changes to the way
later missions were organized, beginning with Apollo 14. In typical fully illustrated Haynes Manual detail, Apollo 13 Owners’ Workshop Manual presents the fascinating circumstances behind a
team who recovered their spacecraft just hours before hurtling
back into the earth’s atmosphere. But more than that, the book is
a brand-new insight into the remarkable story of how clever, improvised engineering, remarkable teamwork, and sheer will to
succeed averted a major catastrophe in space.
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