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The dramatic human story of an epic scientific quest and of one man's forty-year obsession to
find a solution to the thorniest scientific dilemma of the day--"the longitude problem."Anyone
alive in the eighteenth century would have known that "the longitude problem" was the thorniest
scientific dilemma of the day-and had been for centuries. Lacking the ability to measure their
longitude, sailors throughout the great ages of exploration had been literally lost at sea as soon
as they lost sight of land. Thousands of lives and the increasing fortunes of nations hung on a
resolution. One man, John Harrison, in complete opposition to the scientific community, dared to
imagine a mechanical solution-a clock that would keep precise time at sea, something no clock
had ever been able to do on land.Longitude is the dramatic human story of an epic scientific
quest and of Harrison's forty-year obsession with building his perfect timekeeper, known today
as the chronometer. Full of heroism and chicanery, it is also a fascinating brief history of
astronomy, navigation, and clockmaking, and opens a new window on our world.

About the AuthorBjörn O. Roos received his PhD inTheoretical Physics and is Professor
Emeritus at Lund University. He is a former board member of the Swedish National Research
Foundation, a member of the Swedish Royal Academy of Sciences, the Nobel Committee for
Chemistry, the International Academy of Quantum Molecular Sciences, and is on the advisory
editorial board for Chemical Physics Letter, Molecular Physics, International Journal of Quantum
Chemistry, and Chemical Physics Physical Chemistry. Dr. Roos is the author of approximately
300 peer-reviewed articles in international journals, various book chapters, and is editor and co-
author of text books for the European Summer School in Quantum Chemistry.
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BosMA, “well worth reading. Sobel does such a good job of depicting the man and the device
and the challenges met by each. The story is only 175 pages long and includes color plates of
the man and the machine. The cover of this book is especially nice: not the artwork necessarily
but the quality.”

Metallurgist, “A great read, but a bit light on technical details. This is a great read. The book is
highly entertaining as well as being very informative. Dava Sobel makes a complex subject, the
measurement of longitude, come alive. The story is not only that of a scientific and technical
quest, but also of human conflict, told with great skill. It begins with the concept of longitude,
why knowing ones longitude was critical and how it was treated prior to the seventeenth century.
The key to longitude was time, or rather knowing the time of an event, at your location and at a
reference location. The two primary methods to do this are via the use of a very accurate
timepiece or through the use of a knowledge of the position of the moon relative to the sun and
stars, both of which I discuss this in a bit more detail at the end of this review.The problem of an
accurate longitude measurement was so critical that the British Government created a £20,000
prize for the solution to this problem. Most of this discussion is about John Harrison, a carpenter
and self taught clockmaker, who developed a timepiece that was accurate enough to be used to
measure longitude, and the British Royal Astronomers, primarily Nevil Maskelyne, who favored
the method based on the position of the moon. The book discusses Harrison's creation of
marine timepieces (chronometers) that were accurate enough to solve this problem and win him
the prize, and the astronomers, primarily Maskelyne, who favored the moon position method and
thus sought to discredit the clock approach and deny Harrison the prize.My only reservation
about the book is that there is very little technical information about exactly how Harrison's
chronometers operated. There is one figure showing an escapement mechanism and a very
brief discussion of how he solved lubrication and temperature problems, but I did not feel that
this was sufficient to really understand how his clocks worked. Thus, I feel that a serious student
of clocks would likely to be disappointed in the technical aspects of the book. However, a more
general reader like myself could overlook this deficiency and focus of the human aspects of the
book. I was able to find enough technical information about the operation of watches from the
Internet to satisfy my needs, so the lack of this level of detail did not cause me to downrate the
book from 5-stars.THE MEASUREMENT OF LONGITUDE -The simplest event to use to
determine longitude is high noon, the time when you sun reached its highest point in the sky. If
you had a watch set to 12noon at a reference location you could know your longitude based on
the time, on this watch, that you locally observed high noon. For instance, if this watch was set
so that it registered noon at Greenwich England (the location of the Royal Observatory), and you
saw the sun reach it highest point at 1 o'clock, then you knew that you were one hour west of
Greenwich. Since a day (one complete earth rotation) is divided into 24 hours and a circle is



divided into 360 degrees, each hour of difference corresponds to 360/24 or 15 degrees of
longitude, or about 1000 miles at the equator. Unfortunately, in the early 18th century there was
no clock that could operate on a ship that was accurate enough to yield time measurements that
could be used to accurately perform this task. If the clock ran to fast or too slow, say by only one
minute per day, then in 10 days it would be off by 10 minutes or 1/6 of an hour or 2.5 degrees of
longitude. At the equator this corresponds to about 1000/6 or 166.7 miles, which was clearly
unacceptable. Even a much more accurate clock, say one that was off by only 10 seconds per
day, would be unacceptable for a long voyage. Such a clock would be off by 300 seconds in 30
days or 5 minutes, yielding an error of 1.25 degrees, or about 83 miles at the equator. In
practice, two chronometers are used, one set to the reference time and one continually adjusted
to 12 O'clock at local high noon. Since the local clock was continually being adjusted it did not
have to be as accurate as the reference clock that was not adjusted. Using a locally adjusted
clock allowed one to determine the longitude at any time of day, instead of just at high
noon.Another approach was to chart the position of the moon relative to specific stars, or the
sun. One could then determine the longitude by using an almanac showing the time at
Greenwich when the moon was in a particular position and when it occurred locally. The local
time was determined by observing high noon. This method also had limitations as it required
many laborious calculations, which were subject to error, and it could not be used when the
moon could not be observed. A still earlier method used the eclipse of the moons of Jupiter as
the reference, but this required a very accurate telescopic measurement that was very difficult to
do on a swaying ship.”

Richard, “Nothing Great is Easy - An Accurate Chronometer. Harrison’s story portrays an
extremely gifted inventor lacking the education and refinement to present his interests well to the
scientific community so as to receive the prize for solving the problem of longitude determination
at sea. His story is sad in revealing how the position and greed of others can serve to deny a fair
outcome to the deserving.”

Sir Charles Panther, “"Afloat on the Sea of Time". This title is 
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beautiful introductory analogy of what this entire book is about, the true story of longitude, "a
fascinating tale of a remarkable achievement in timekeeping and navigation."Latitude, that is, the
determination of north-south position, had been simple and reliable for centuries, but a simple
and reliable method for finding east-west (longitude) had been difficult, well into the 1700s. The
longitude problem persisted, and as empire's growth and security demanded increasingly
efficient maritime navigation, the British Crown in 1714 offered a £20,000 prize to the man who
could find a method for reliably and reproducibly determining it. An elaborate and complicated
system involving lunar observation came about, but was laborious and calculation-intensive.
Then came John Harrison, the dedicated genius who devised the first seagoing chronometers
(this is origin of the word). He solved the problem, but personal rivalries, scientific steadfastness
(more correctly pigheadedness), and the vagaries and idiocy of bureaucracy kept him from his
rightful prize and recognition for far too long.This is the story that Sobel tells. It reads very easily,
so for any who might be intimidated or fear this book is a nonstop chronicle of lofty scientific
jargon and notation, don't be. The story flows well, and Sobel explains those subjects that
require it, so no reader will be left behind. As written, this book struck me as being very much
like the outstanding old British 
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TV show, shedding light on a specific and apparently finite historical issue, but then showing
the myriad fascinating, radiating spokes of the famous and infamous. Isaac Newton touches on
this story, as does Darwin, Captain Cook, King George III, Mason and Dixon (of the very famous
Line), and even the notorious Captain Bligh.But what exactly is the relevance of telling this story
of a fundamental navigational problem that was solved over 200 years ago? In the era of GPS
telling us how to drive the SUV three miles to the grocery store, how does this story continue to
carry meaning? I wondered this going in, as I picked up this book on the hearty
recommendations of colleagues. The answer comes immediately (and I won't spoil it), before
Sobel even begins, with Neil Armstrong's surprisingly good introduction.It's hard to picture a
man who would take years to build a single clock. The cable channels give us how-it's-made
shows showing automated factories cranking out identical products to the tune of 100,000 per



day, and it took Harrison five years to craft his first sea clock, just one device. The others, even
with his growing experience and expertise, took even longer. This is testament to a man of
patience, and a meticulous one at that (one of Sobel's asides is Harrison's writing style, with and
an introductory sentence that runs on for 25 pages). Harrison's story also is testament to a
world with no electricity, no instant communications, no television or Internet, where literacy
remained the domain of the upper classes, and where there was precious little to do with non-
work day unless you had a consuming passion. Sobel tells of selfless celestial observers
dedicating decades of their lives to chronicling the positions of the sun, moon, and stars; their
tedious devotion empowered the Western Hemisphere for rapid colonization, setting the stage
for the Industrial Revolution, mass communication, and ironically the global marketplace.I found
myself about halfway through the book taking note of what is NOT present in Sobel's book. This
book is missing the overdone details and asides, the too common and too-long side- and
backstories that many books of this type tend toward, where the main narrative loses its way or
is buried in its related stories, as interesting as they may be. This is a good thing. This tale is not
just the story of John Harrison, nor is it his biography. It is the story of the longitude problem,
and it encompasses many disparate people and issues, but Sobel keeps it on-task, simple,
straightforward and easy to follow. If you are looking for over-detailed obsession on every
aspect of the story and copious academic notation, this is not the book for you. Sobel does,
however, provide an extensive source listing and an index, making this book the perfect starting
point for further detailed reading or research on the subject.Bottom line: I've been to London, but
there are a number of sights there I have yet to see. This story and Sobel's eloquent, fanciful,
even loving descriptions of Harrison's timepieces themselves (complete with color plates
showing them) has added the Greenwich Observatory to my bucket list. Sobel's simple and
compelling tale of how "time is longitude and longitude time" makes me want to straddle the
prime meridian, with feet in both hemispheres, and see the timepieces that changed modern
seafaring, literally making possible the world we know today.”

T. K. Elliott, “An engaging overview of the solution(s) to the longitude problem - recommended. If
you are expecting 200 pages of mechanical drawings and equations, or even a detailed
explanation of how Harrison's clock worked, you're out of luck. Likewise, if you're expecting a a
blow-by-blow account of his inventions and dealings with the Board of Longitude, you are also
going to be disappointed.However, if you are looking for an interesting, fast read about the
problems of calculating the longitude of a point on earth and how these were eventually solved,
you have come to the right place.This is popular science-history - a tale of people and
personalities as well as inventions and discoveries. Sobel's writing is accessible and her verve
carries the reader along in the same way as reading a good novel. In just over 200 pages, there
isn't much in the way of detail - but the reader does come away with a broad-brush overview of
what the problem was, the reasons why it was so intractable, the various methods for solving it,
and why the problem was solved in the way it was.”



M. Dowden, “Still A Great Read. First published in 1995, this popular science/history book by
Dava Sobel has been read by many of us over the proceeding years. Nowadays of course so
many of us use GPS in our phones, satnavs and other devices that we tend to not think about
the past when such things were not possible. Here then we read of the problems of navigating
the seas in the past, and the problems that occurred.Although latitude had already been worked
out, when it came to longitude, so the matter was far from simple, after all any simple navigation
requires the navigator to be able to see things such as the sun, the moon and the stars. Bad
weather can blanket the sky meaning that things cannot be made out, and then also something
like the moon is not always visible, as it orbits us and obviously enters the southern hemisphere,
and vice versa. To be able then to more accurately determine where you are it obviously
becomes apparent that you need an accurate timekeeper.This is a pop book so is relatively
short and keeps to the main areas of interest, and so we read of the remarkable story of John
Harrison, originally a carpenter, who made the major breakthrough in keeping accurate time at
sea. But this also takes in more than that, as we see that longitude on land led to more accurate
maps, that with trying to find an answer with the stars so eventually the speed of light was
determined, and the fact that the Earth is slowing down, along with other discoveries. For the
main part of this though, it is about Harrison and his ever-increasing work at adapting and trying
to create smaller timepieces than his first version.As we see, in this country so a board was set
up and rewards offered for a person who could come up with an accurate way to determine
longitude at sea, and how the rules always seemed to be changing, at least when it came to
Harrison and his inventions. With greed and one-upmanship so there was some skulduggery
that went on behind the scenes, which at times does add a somewhat thriller element to the
tale. How perseverance and hard work makes things happen, so this also reveals to us that the
whole issue of longitude brought greater understandings in physics and our understanding of
the universe around us, and why the world uses GMT.”

Dr Brian Metters, “Science, politics, courage, history, it has everything!. "Here lies the real, hard-
core difference between latitude and longitude—beyond the superficial difference in line
direction that any child can see: The zero-degree parallel of latitude is fixed by the laws of
nature, while the zero-degree meridian of longitude shifts like the sands of time. This difference
makes finding latitude child’s play, and turns the determination of longitude, especially at sea,
into an adult dilemma—one that stumped the wisest minds of the world for the better part of
human history."To be brief, discovering a method of measuring Longitude in the 1700s was a "bit
of a pig" until an amateur clockmaker from the North of England, entered the fray and battled
royal astronomers, politicians, mathematicians, The Admiralty, and academics who believed that
the "moon and stars" method was the answer. John Harrison believed that "the measurement of
time" method was the answer. He was a simple carpenter from Yorkshire who the aristocracy
delayed, hindered, cheated, lied to, threatened ……. but they were wrong in their assumptions,
and John Harrison eventually proved it to claim the £20,000 prize with his H4 model.It’s a heck



of a story you can read in Dava Sobel’s book, and you can see all of John Harrison’s models H1
to H4 at The Royal Observatory, Greenwich, London. We were really motivated after reading this
book to go and see these four mechanisms inside glass cases that changed the world, saved
countless lives, enabling navigation not only on the high seas but also within our modern day
satnavs. We stood in awe of Harrison just looking at them and knowing his story, his struggles,
his battle to claim the prize money reinforced yet again how much this country gave the world
through the Age of Reason then the Industrial Revolution. Sadly it seems that this kind of true
story isn’t studied in our schools or universities these days!”

retro, “longtitude history of the time piece that brought safety to wind sail. The detail and pace
and now with illustrations make this an elegant insight into the history of Wind sail merchants
and the added security of knowing your position better when the earliest trustworthy clocks
could be taken on board for reference.”

The book has a rating of  5 out of 4.5. 3,595 people have provided feedback.
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