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This scholarly study of NASA's Marshall Space Flight
Center places the institution in social, political, scientific,
and technological context. It traces the evolution of
Marshall, located in Huntsville, Alabama, from its origins
as an Army missile development organization to its
status in 1990 as one of the most diversified of NASA's
field Centers. Chapters discuss military rocketry
programs in Germany and the United States, ApolloSaturn, Skylab, Space Shuttle, Spacelab, the Space
Station and various scientific and technical projects
including the Hubble Space Telescope. It sheds light not
only on the history of space technology, science, and
exploration, but also on the Cold War, federal politics,
and complex organizations.
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
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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.
A collection of some of the Jet Propulsion Laboratory's
space missions selected to represent the planetary
communications designs for a progression of various
types of missions The text uses a case study approach
to show the communications link performance resulting
from the planetary communications design developed by
the Jet Propulsion Laboratory (JPL). This is
accomplished through the description of the design and
performance of six representative planetary missions.
These six cases illustrate progression through time of the
communications system's capabilities and performance
from 1970s technology to the most recent missions. The
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six missions
discussed
in this book span the Voyager for
fly-bys in the 1970s, Galileo for orbiters in the 1980s,
Deep Space 1 for the 1990s, Mars Reconnaissance
Orbiter (MRO) for planetary orbiters, Mars Exploration
Rover (MER) for planetary rovers in the 2000s, and the
MSL rover in the 2010s. Deep Space Communications:
Provides an overview of the Deep Space Network and its
capabilities Examines case studies to illustrate the
progression of system design and performance from
mission to mission and provides a broad overview of the
missions systems described Discusses actual flight
mission telecom performance of each system Deep
Space Communications serves as a reference for
scientists and engineers interested in communications
systems for deep-space telecommunications link
analysis and design control.
The firsthand account of the trials and tribulations of
engineering one of the most complex pieces of space
technology, the Mars Rover Curiosity, by its chief
engineer Rob Manning In the course of our enduring
quest for knowledge about ourselves and our universe,
we haven't found answers to one of our most
fundamental questions: Does life exist anywhere else in
the universe? Ten years and billions of dollars in the
making, the Mars Rover Curiosity is poised to answer
this all-important question. In Mars Rover Curiosity: An
Inside Account from Curiosity's Chief Engineer, Rob
Manning, the project's chief engineer, tells of bringing the
groundbreaking spacecraft to life. Manning and his team
at NASA's Jet Propulsion Laboratory, tasked with
designing a lander many times larger and more complex
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technical setbacks, fights over
inadequate resources, and the challenges of leading an
army of brilliant, passionate, and often frustrated experts.
Manning's fascinating personal account--which includes
information from his exclusive interviews with leading
Curiosity scientists--is packed with tales of revolutionary
feats of science, technology, and engineering. Readers
experience firsthand the disappointment at encountering
persistent technical problems, the agony of near defeat,
the sense of victory at finding innovative solutions to
these problems, the sheer terror of staking careers and
reputations on a lander that couldn't be tested on Earth,
and the rush of triumph at its successful touchdown on
Mars on August 5, 2012. This is the story of persistence,
dedication, and unrelenting curiosity.
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.
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'
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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.
The solar system, of which Earth is but a small part, is an
amazing collection of bodies, ranging in size from the
Sun, through the giant planet Jupiter, to specks of dust
left over from the primordial nebula from which the
system emerged. Excluding the Sun, the eight major
planets, together with several dwarf planets and at least
160 orbiting natural satellites, form the main mass of the
system These are made from an amalgam of silicate,
metal, ice and gas. Peter Cattermole describes the
characteristics and geological development of the eight
large planetary bodies and their more substantial moons.
This includes discussion of their orbital properties,
magnetic fields, atmospheres and mutual interactions.
Rather than deal with the system planet by planet, his
approach is comparative. Thus one chapter deals with
planetary orbits, another with planetary differentiation
and a third with volcanism. This enables the reader to
perceive immediately how their position and size led
these bodies along different evolutionary paths.The book
is copiously illustrated with some of the finest images
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lacks technical
equations and terms, and
includes a useful glossary for reference. By using this
format, it follows other titles in the same series.
Winner of the Hugo Award for Best Novel • Kim Stanley
Robinson’s classic trilogy depicting the colonization of
Mars continues in a thrilling and timeless novel that pits
the settlers against their greatest foes: themselves. “One
of the major sagas of the [latest] generation in science
fiction.”—Chicago Sun-Times Nearly a generation has
passed since the first pioneers landed on Mars, and its
transformation to an Earthlike planet is under way. But
not everyone wants to see the process through. The
methods are opposed by those determined to preserve
their home planet’s hostile, barren beauty. Led by the
first generation of children born on Mars, these rebels
are soon joined by a handful of the original settlers.
Against this cosmic backdrop, passions, partnerships,
and rivalries explode in a story as spectacular as the
planet itself.
When the Space Shuttle Challenger exploded on
January 28, 1986, millions of Americans became bound
together in a single, historic moment. Many still vividly
remember exactly where they were and what they were
doing when they heard about the tragedy. Diane
Vaughan recreates the steps leading up to that fateful
decision, contradicting conventional interpretations to
prove that what occurred at NASA was not skullduggery
or misconduct but a disastrous mistake. Why did NASA
managers, who not only had all the information prior to
the launch but also were warned against it, decide to
proceed? In retelling how the decision unfolded through
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of the managers
and the engineers, Vaughan
uncovers an incremental descent into poor judgment,
supported by a culture of high-risk technology. She
reveals how and why NASA insiders, when repeatedly
faced with evidence that something was wrong,
normalized the deviance so that it became acceptable to
them. In a new preface, Vaughan reveals the
ramifications for this book and for her when a similar
decision-making process brought down NASA's Space
Shuttle Columbia in 2003.
Is there life on Mars? This age-old question has
prompted many missions to Mars, with the most recent
rover, Curiosity, having safely landed in August 2012
amid a blaze of publicity. This manual covers the
development, design and engineering of three
generations of Mars rover: Sojourner, which landed in
1997, was the size of a microwave; Spirit and
Opportunity, both the size of a shopping cart, followed in
2004; and Curiosity is the size of a car, with a design life
of two years. Learn how these machines work as well as
what they have found and hope to discover - and look
forward to the possibility that humans may yet set foot on
the Red Planet.
This volume explores the ethical questions that arise in
the development, creation and use of robots that are
capable of semiautonomous or autonomous decision
making and human-like action. It examines how ethical
and moral theories can and must be applied to address
the complex and critical issues of the application of these
intelligent robots in society. Coverage first presents
fundamental concepts and provides a general overview
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book studies all principal ethical applications of robots,
namely medical, assistive, socialized and war roboethics.
It looks at such issues as robotic surgery, children-robot
and elderly-robot therapeutical/social interactions and
the use of robots, especially autonomous lethal ones, in
warfare. In addition, a chapter also considers Japanese
roboethics as well as key intercultural and robot
legislation issues. Overall, readers are provided with a
thorough investigation into the moral responsibility (if
any) of autonomous robots when doing harm. This
volume will serve as an ideal educational source in
engineering and robotics courses as well as an
introductory reference for researchers in the field.
This book describes the most complex machine ever
sent to another planet: Curiosity. It is a one-ton robot
with two brains, seventeen cameras, six wheels, nuclear
power, and a laser beam on its head. No one human
understands how all of its systems and instruments work.
This essential reference to the Curiosity mission explains
the engineering behind every system on the rover, from
its rocket-powered jetpack to its radioisotope
thermoelectric generator to its fiendishly complex sample
handling system. Its lavishly illustrated text explains how
all the instruments work -- its cameras, spectrometers,
sample-cooking oven, and weather station -- and
describes the instruments' abilities and limitations. It tells
you how the systems have functioned on Mars, and how
scientists and engineers have worked around problems
developed on a faraway planet: holey wheels and broken
focus lasers. And it explains the grueling mission
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operations
schedule that
keeps the rover working day in
and day out.

Interest in and knowledge of the techniques utilised
to investigate our solar system has been growing
rapidly for decades and has now reached a stage of
maturity. Therefore, the time has now arrived for a
book that provides a cohesive and coherent account
of how we have obtained our present knowledge of
solar system objects, not including the Sun. Remote
and Robotic Investigations of the Solar System
covers all aspects of solar system observations: the
instruments, their theory, and their practical use both
on Earth and in space. It explores the state-of-the-art
telescopes, cameras, spacecraft and instruments
used to analyse the interiors, surfaces, atmospheres
and radiation belts of solar system objects, in
addition to radio waves, gamma rays, cosmic rays
and neutrinos. This book would be ideal for
university students undertaking physical science
subjects and professionals working in the field, in
addition to amateur astronomers and anyone
interested in learning more about our local
astronomical neighbours.
Are we alone? asks the writeup on the back cover of
the dust jacket. The contributors to this collection
raise questions that may have been overlooked by
physical scientists about the ease of establishing
meaningful communication with an extraterrestrial
intelligence. By drawing on issues at the core of
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contemporary archaeology and anthropology, we
can be much better prepared for contact with an
extraterrestrial civilization, should that day ever
come. NASA SP-2013-4413.
This will be the only book on planetary rover
development covering all aspects relevant to the
design of systems
An outstanding new reference work REMOTE
SENSING for the Earth Sciences Remote Sensing
for the Earth Sciences is a comprehensive, up-todate resource for geologists, geophysicists, and all
earth scientists. Produced in cooperation with the
American Society for Photogrammetry and Remote
Sensing, it is the third volume of the Manual of
Remote Sensing, Third Edition, the widely accepted
basic reference work in the field. It brings together
contributions from an international team of scientists
active in remote sensing and earth sciences
research. The book is organized for quick access to
topics of particular interest, beginning with coverage
of spectral characteristics that focuses on the theory
of rock, mineral, soil, and vegetation spectra, as well
as planetary geology. The second section on data
analysis is devoted to procedures used in
information extraction and techniques used in the
visual display of data, particularly in the integration of
various geospatial data. The third section addresses
applications of remote sensing in areas such as
mineral and hydrocarbon exploration, stratigraphic
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mapping, engineering geology, and environmental
studies. The final chapters offer a discussion of
sensors relevant to the earth sciences-including
radar, visible, infrared, and geophysical sensorsalong with case study examples. Complete with color
figures, helpful illustrations, and thorough referencesincluding Internet sources -this volume is a major
resource for researchers and practitioners working in
the earth and environmental sciences.
Long before the NASA was the throes of planning for
the Apollo voyages to the Moon, many people had
seen the need for a vehicle that could access space
routinely. The idea of a reusable space shuttle dates
at least to the theoretical rocketplane studies of the
1930s, but by the 1950s it had become an integral
part of a master plan for space exploration. The goal
of efficient access to space in a heavy-lift booster
prompted NASA's commitment to the space shuttle
as the vehicle to continue human space flight. By the
mid-1960s, NASA engineers concluded that the
necessary technology was within reach to enable the
creation of a reusable winged space vehicle that
could haul scientific and applications satellites of all
types into orbit for all users. President Richard M.
Nixon approved the effort to build the shuttle in 1972
and the first orbital flight took place in 1981.
Although the development program was risky, a
talented group of scientists and engineers worked to
create this unique space vehicle and their efforts
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were largely successful. Since 1981, the various
orbiters -Atlantis, Columbia, Discovery, Endeavour,
and Challenger (lost in 1986 during the only Space
Shuttle accident)- have made early 100 flights into
space. Through 1998, the space shuttle has carried
more than 800 major scientific and technological
payloads into orbit and its astronaut crews have
conducted more than 50 extravehicular activities,
including repairing satellites and the initial building of
the International Space Station. The shuttle remains
the only vehicle in the world with the dual ability to
deliver and return large payloads to and from orbit,
and is also the world's most reliable launch system.
The design, now almost three decades old, is still
state-of-the-art in many areas, including
computerized flight control, airframe design,
electrical power systems, thermal protection system,
and main engines. This significant new study of the
decision to build the space shuttle explains the
shuttle's origin and early development. In addition to
internal NASA discussions, this work details the
debates in the late 1960s and early 1970s among
policymakers in Congress, the Air Force, and the
Office of Management and Budget over the roles
and technical designs of the shuttle. Examining the
interplay of these organizations with sometimes
conflicting goals, the author not only explains how
the world's premier space launch vehicle came into
being, but also how politics can interact with science,
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technology, national security, and economics in
national government.
Through essays on topics including survival in
extreme environments and the multicultural
dimensions of exploration, readers will gain an
understanding of the psychological challenges that
have faced the space program since its earliest
days. An engaging read for those interested in
space, history, and psychology alike, this is a highly
relevant read as we stand poised on the edge of a
new era of spaceflight. Each essay also explicitly
addresses the history of the psychology of space
exploration.
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 subsequent 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.
NASA Mars Rovers Manual1997-2013 (Sojourner, Spirit,
Opportunity and Curiosity)Haynes Publishing UK
Advanced Technology for Human Support in Space was
written in response to a request from NASA's Office of Life
and Microgravity Sciences and Applications (OLMSA) to
evaluate its Advanced Human Support Technology Program.
This report reviews the four major areas of the program:
advanced life support (ALS), environmental monitoring and
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control (EMC),
extravehicular
activities (EVA), and space
human factors (SHF). The focus of this program is on longterm technology development applicable to future human longduration space missions, such as for a hypothetical new
mission to the Moon or Mars.
This handbook consists of six core chapters: (1) systems
engineering fundamentals discussion, (2) the NASA
program/project life cycles, (3) systems engineering
processes to get from a concept to a design, (4) systems
engineeringprocesses to get from a design to a final product,
(5) crosscutting management processes in systems
engineering, and (6) special topics relative to systems
engineering. These core chapters are supplemented by
appendices that provide outlines, examples, and further
information to illustrate topics in the core chapters. The
handbook makes extensive use of boxes and figures to
define, refine, illustrate, and extend concepts in the core
chapters without diverting the reader from the main
information. The handbook provides top-level guidelines for
good systems engineering practices; it is not intended in any
way to be a directive. NASA/SP-2007-6105 Rev1 supersedes
SP-6105, dated June 1995
This open access book focuses on Switzerland-based
medium-sized companies with a longstanding export tradition
and a proven dominance in global niche markets. Based
upon in-depth documentation and analysis of 36 Swiss
companies over their entire history, an expert team of authors
presents several parallels in the pathways and success
factors which allowed these firms to become dominant and
operate from a high-cost location such as Switzerland. The
book enhances these insights by providing detailed company
profiles documenting the company history, development, and
how their relevant global niche positions were reached.
Readers will benefit from these profiles as they compile a
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diverse selection
of industries,
mainly active within the B2B
sector, with mostly mature companies (60 years to older than
100 years since founding) and different types of ownership
structures including family firms. ‘Masterpieces of Swiss
Entrepreneurship’ brings unique learning opportunities to
owners and leaders of SMEs in Switzerland and elsewhere.
Findings are based on detailed bottom-up research of 36
companies -- without any preconceived notions. The book is
both conceptual and practical. It fosters understanding for
different choices in development pathways and management
practices. Matti Alahuhta, Chairman DevCo Partners, ex-CEO
Kone, Board member of several global listed companies,
Helsinki, Finland Start-up entrepreneurs need proven models
from industry which demonstrate the various paths to
success. “Masterpieces of Swiss Entrepreneurship” provides
deep insights highlighting these models and the important
trade-offs entrepreneurial teams must consider when
choosing the path of high growth or of maximum control, as
they are often mutually exclusive. Gina Domanig, Managing
Partner, Emerald Technology Ventures, Zurich
A history of man's efforts to explore space and what the
future may hold.

This is a completely updated and revised version of
a monograph published in 2002 by the NASA History
Office under the original title Deep Space Chronicle:
A Chronology of Deep Space and Planetary Probes,
1958-2000. This new edition not only adds all events
in robotic deep space exploration after 2000 and up
to the end of 2016, but it also completely corrects
and updates all accounts of missions from 1958 to
2000--Provided by publisher.
Since the beginning of human history Mars has been
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an alluring dream; the stuff of legends, gods, and
mystery. The planet most like ours, it has still been
thought impossible to reach, let alone explore and
inhabit. Now with the advent of a revolutionary new
plan, all this has changed. Leading space
exploration authority Robert Zubrin has crafted a
daring new blueprint, Mars Direct, presented here
with illustrations, photographs, and engaging
anecdotes. The Case for Mars is not a vision for the
far future or one that will cost us impossible billions.
It explains step-by-step how we can use present-day
technology to send humans to Mars within ten years;
actually produce fuel and oxygen on the planet's
surface with Martian natural resources; how we can
build bases and settlements; and how we can one
day "terraform" Mars; a process that can alter the
atmosphere of planets and pave the way for
sustainable life.
#1 NEW YORK TIMES BESTSELLER * "Brilliant . . .
a celebration of human ingenuity [and] the purest
example of real-science sci-fi for many years . . .
utterly compelling."--The Wall Street Journal The
inspiration for the major motion picture Six days ago,
astronaut Mark Watney became one of the first
people to walk on Mars. Now, he's sure he'll be the
first person to die there. After a dust storm nearly
kills him and forces his crew to evacuate while
thinking him dead, Mark finds himself stranded and
completely alone with no way to even signal Earth
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that he's alive--and even if he could get word out, his
supplies would be gone long before a rescue could
arrive. Chances are, though, he won't have time to
starve to death. The damaged machinery,
unforgiving environment, or plain-old "human error"
are much more likely to kill him first. But Mark isn't
ready to give up yet. Drawing on his ingenuity, his
engineering skills--and a relentless, dogged refusal
to quit--he steadfastly confronts one seemingly
insurmountable obstacle after the next. Will his
resourcefulness be enough to overcome the
impossible odds against him? NAMED ONE OF
PASTE'S BEST NOVELS OF THE DECADE "A
hugely entertaining novel [that] reads like a rocket
ship afire . . . Weir has fashioned in Mark Watney
one of the most appealing, funny, and resourceful
characters in recent fiction."--Chicago Tribune "As
gripping as they come . . . You'll be rooting for
Watney the whole way, groaning at every setback
and laughing at his pitchblack humor. Utterly nailbiting and memorable."--Financial Times
Much misinformation has been published by those
who support, as well as those who are against, the
continued deployment of nuclear weapons as
instruments of deterrence. This book provides an
apolitical description of strategic nuclear weapons,
how they are designed, how they work, and how
they are assigned to different targets in the event of
conflict. As well as a Workshop Manual, this book
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would be a guide to public understanding expressed
in a dispassionate and factual manner for
information which many people find hard or
impossible to obtain. Nuclear weapons do exist, and
they cannot be wished away, and because of that,
an entirely fact-based and balanced account is
helpful to those who seek to understand this
emotively sensitive subject delivered as a seminal
reference. This book incorporates a balance of
cutaway diagrams, images of hardware and test
equipment, facilities and delivery systems, and
traces the evolution of nuclear weapons over the
past 70 years, with the emphasis on strategic
nuclear delivery systems today.
A detailed and thorough reference on the discipline
and practice of systems engineering The objective of
the International Council on Systems Engineering
(INCOSE) Systems Engineering Handbook is to
describe key process activities performed by
systems engineers and other engineering
professionals throughout the life cycle of a system.
The book covers a wide range of fundamental
system concepts that broaden the thinking of the
systems engineering practitioner, such as system
thinking, system science, life cycle management,
specialty engineering, system of systems, and agile
and iterative methods. This book also defines the
discipline and practice of systems engineering for
students and practicing professionals alike, providing
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an authoritative reference that is acknowledged
worldwide. The latest edition of the INCOSE
Systems Engineering Handbook: Is consistent with
ISO/IEC/IEEE 15288:2015 Systems and software
engineering—System life cycle processes and the
Guide to the Systems Engineering Body of
Knowledge (SEBoK) Has been updated to include
the latest concepts of the INCOSE working groups Is
the body of knowledge for the INCOSE Certification
Process This book is ideal for any engineering
professional who has an interest in or needs to apply
systems engineering practices. This includes the
experienced systems engineer who needs a
convenient reference, a product engineer or
engineer in another discipline who needs to perform
systems engineering, a new systems engineer, or
anyone interested in learning more about systems
engineering.
The proceedings of STAIF-2007 feature a broad
spectrum of topics on. These topics span the range
from basic research to the most recent technology
advances and hardware development and testing.
The proceedings will be of particular interest to
program managers, practicing engineers,
academicians, graduate students, system designers,
and researchers interested in the fields of space
technology and space science.
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