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Imagine a time, when knowing the time, 

could be the difference between life and death. 

Now imagine 

you’re at sea. 

Land is nowhere 

in sight. You’re 

in the middle of 

an endless ocean. 

As far as the eye 

can see this 

watery 

wilderness is 

your temporary 

home. Being 

able to find the 

time meant that 

ships could find their location. A man named 

John Harrison solved the problem of finding 

longitude at sea.  

When sea exploration began and 

as it expanded, countless explorers 

sailed uncharted waters. Countries 

like England and Portugal used sea 

exploration to colonize different 

parts of the world. Forming colonies in other 

parts of the world meant that goods were moved 

from one place to another. These countries also 

traded with each other. Trade over water was 

much more efficient than moving goods over 

land. Sea exploration that followed land was 

generally safe after routes had been established. 

Sea exploration that spanned oceans, however, 

was much more dangerous and risky.  

By the late 16th century, governments were 

looking for ways to make sea exploration and 

travel safer. Safer sea travel 

moved goods faster and made 

trade more reliable. Safe and 

reliable travel and trade equaled 

increased profits for 

governments and merchants. It also meant that 

markets in countries were constantly filled with 

goods from around the world.  

As a result, in 1714, the English Parliament 

passed the Longitude Act. The Act established a 

Board of Longitude and 

authorized monetary 

rewards for a simple and 

practical solution for 

calculating longitude. 

Prior to 1774, ships, 

particularly those 

navigating across oceans, 

had to rely on latitude and 

simple time-keeping 

devices, like sandglasses, 

to determine their location. This made sea travel 

extremely dangerous. Ships that failed to rotate 

their sandglass lost the time and, often, lost their 

way. Ships lost at sea were at the mercy of the 

wind and the hope that good weather might 

guide them safely to land. 

After learning of the Longitude Act and the 

reward, John Harrison was determined to solve 

the longitude problem. He found support from a 

respected clockmaker and was able to secure the 

funding to begin building his first sea clock. 

John Harrison was 37 

years old. 

Five years later, 

Harrison finished H1, 

his first marine clock. 

After demonstrating 

H1 to the Board of 

Longitude he and his 

clock set sail aboard 

the HMS Centurion. 

The Longitude Act required that the marine 

clock accurately calculate a ship’s position on a 

trip across the Atlantic Ocean. 

However, Harrison was only 

granted a short voyage to 

Lisbon, Portugal. H1 achieved 

mixed results. Even though H1 

did not perform perfectly, it proved that it was 

able to keep accurate time and correctly  

Why is 
knowing 
the time 

helpful for 
sailors? 

In what ways 
does sea 

travel boost 
trade?  

Why you think 
Harrison was 
only granted a 
short trip?  
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calculate the ship’s position. Harrison and H1 

received praise from the captain of the ship.  

Shortly after his return, and with more 

money from the Board of Longitude, Harrison 

began work on his second 

marine clock. It took him 

another five years to 

finish and prepare H2. 

However, Harrison found 

a serious flaw with H2 

that would affect the 

clocks accuracy at sea. 

Harrison abandoned his 

work on H2 and began 

work on a third clock.    

Harrison’s work on 

H3 lasted for seventeen years and, despite 

improvements, it also proved unusable at sea. H3 

resulted in another unused and abandoned 

project. However, Harrison 

learned valuable lessons from 

the failures of H2 and H3. He 

was able to apply what he 

learned to what became H4. 

In 1761, when Harrison 

was 68 years old, he completed his first marine 

watch. H4 was much smaller than all of his 

previous clocks. The 

Board of Longitude 

granted Harrison a sea 

trial aboard the HMS 

Deptford. This sea 

trial would fulfill the 

transatlantic 

requirement set forth 

in the Longitude Act. 

Harrison’s son 

William accompanied 

H4 to Jamaica in 

order to test the reliability of the sea watch. 

William and H4 returned to England on the HMS 

Merlin. On both ships, the watch proved 

accurate.  

Even though H4 proved its accuracy it was 

required to undergo a second sea trial aboard the 

HMS Tartar. Calculating the longitude using 

time faced competition against other methods. In 

particular, a method adopted by the Reverend 

Nevil Maskelyne used the changing distance of 

the moon to calculate the longitude. On this 

second sea trial, H4 competed against the Lunar 

distance method. During testing, both H4 and the 

Lunar method proved accurate.  

Although H4 required less time 

to calculate the longitude, the 

Board of Longitude was not 

convinced the sea watch was a 

“practical” solution. The first 

obstacle was economics. The cost 

of a single sea watch was 

extremely high. Also, it took time to build them 

because they were all custom made. Even though 

the cost of the chronometers dropped over time, 

it wasn’t until the 19th century that nearly all 

ships used them for navigation.  

The second obstacle was political. The 

Revered Maskelyne was named the Astronomer 

Royal and, therefore, the head of the Board of 

Longitude. As a scientist, he favored the Lunar 

method. The Board of Longitude demanded the 

watch undergo extensive testing until they could 

determine whether it was a practical solution for 

determining longitude.  

Years later, after help from King George, the 

Board of Longitude recognized Harrison’s sea 

watch. They determined it was as a practical 

solution for determining longitude. In 1773, 

Harrison received his award and the recognition 

he was due. Harrison died three years later.  

John Harrison was an example of an 

innovator with determination. His ideas were 

ahead of their time. Next time you check the 

time, remember John 

Harrison. Remember how, 

through years of struggle, he 

found the time and found the 

longitude. 

How can failures 
help inventors 

make their 
inventions 

better? 

How can 
competition 
help make 
new 
inventions 
better? 

How did John 
Harrison’s 
inventions change 
navigation at sea? 


