
READING COMPREHENSION

EXERCISES

THOMSON AND TRANSOCEANIC COMMUNICATION  
THROUGH CABLE

In 1800 the British Empire started a titanic task: the costruction 
of a network of submarine cables to provide a rapid system of 
communication with the colonies and with other sovereign 
states.

The success of the telegraph on the mainland had proved 
that messages could be transmitted through the use of an 
electrical circuit, but using the same system at sea presented 
greater difficulties.

A technological problem was the choice of the right 
insulation for the cables. Indian rubber, then in use, corroded 
in water; the solution came from the discovery of a rubber 
in Malaysia, called gutta-percha, a natural thermoplastic that 
could be deformed with heat and hardens in cold seawater.

The first cable linked Britain and France in 1851, but 
the real challenge was to place a transatlantic cable along 
the 3,700 kilometres between Ireland and Newfoundland 
(Canada) at a depth of 5–6,000 m. The first cables broke, 
and others transmitted a delayed, distorted and attenuated 
signal, but at the time there was no physical-mathematical 
theory for the propagation of electrical signals in long metal 
cables that could explain why. It was developed by William 
Thomson, the future Lord Kelvin (1824-1907).

He discovered that the deterioration of the signal was 
caused by the resistance and capacitance of the cable: each of 
these variables is proportional to the length of the cable and 
the overall effect is proportional to the square of the length 
of the cable, a disheartening result. There was disagreement 

about what was the best constructive solution: some proposed 
a cable with a small diameter and an increase in the electrical 
voltage, while Thomson wanted to increase the diameter of 
the cable, lower the tension and improve the reception tools. 
For example, he proposed the use of a galvanometer mirror, 
which measures the current of the signal by amplifying the 
needle’s deviation through the use of a mirror. In 1857, the 
former solution was chosen; the voltage was increased to 
2,000 V but it burnt the gutta-percha. Thomson’s solution 
then prevailed. In 1866 an efficient system was obtained: 8 
words per minute. Thomson was awarded the title of Baronet 
for his merits.

Based on what was discovered by Thomson and his de-
finitive knowledge on electrical circuits, can you justify 
the construction solution for the cables proposed by the 
scientist?

True or false?
a. The transatlantic cable project faced several 

technological difficulties.
b. Signal quality in cables depends on the 

resistance and capacitance of the cable.
c. William Thomson solved the problem of 

cables breaking under water.
d. Thin cables at high voltage solved the problem 

of distorted signals in the cables.

Complete with:
deterioration • increased • tension • proportional • 
reception • efficient • small • resistance • square • increase • 
capacitance • amplifying • transatlantic • diameter 
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the cable: each of these variables is ________ to the len-
gth of the cable and the overall effect is proportional to 
the ______ of the length of the cable. There was disagree-
ment about the best solution for the ___________ cable: 
some proposed a cable with a _________ diameter and 
an ________ in the electrical voltage, while Thomson pre-
ferred to increase the __________ of the cable, lower the 
___________ and improve the ________ tools by using a 
mirror galvanometer, which measures the current of the 
signal by ________ the needle’s deviation through the 
use of a mirror. Initially, the former solution was cho-
sen; the voltage was ______ to 2,000 V but it burnt the 
gutta-percha. Thomson’s solution then prevailed and an 
_____________ system was obtained.
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