
READING COMPREHENSION

EXERCISES

ANTONIO GARBASSO AND PHONOTELEMETRY

Unità 13 Il suono 

Antonio Garbasso (1871-1933) was an Italian physicist 
of extraordinary intelligence. After graduating from the 
University of Turin in 1892 he undertook intensive scientific 
research activities that ranged from electromagnetism to 
optics, then to encompass the nascent field of quantum 
mechanics.

When Italy entered World War I, Garbasso entrusted the 
laboratory where he worked, in Arcetri (FI), to his young 
students and in 1915 he volunteered, wearing the uniform of 
a lieutenant. Upon enlisting Garbasso immediately put at the 
disposal of the army his scientific knowledge of sound waves 
and in a very short time devised the first Italian phonotelemetry 
service, which was based on an acoustic method by which it 
was possible to identify the locations of far or hidden enemy 
batteries.

Phonotelemetry is a procedure for determining the 
position of a sound source from the time of arrival of sound 
waves in three unaligned points on the ground. Artillery fire 
produces a sound wave of high intensity, which propagates 

in a straight line. Garbasso, with 
a system consisting of three 
microphones placed at known 
distances and capable of detecting 
the wave produced by a shot, 
built a device that measured the 
interval between the arrival times 
of the wave at each microphone. 
From these temporal differences 
it was possible to trace back to the 
position of the enemy artillery, and in this way strike back at it.

Thanks to this ingenious idea, analogous devices were 
used for the localisation of enemy planes (aerophones) and 
submarines (hydrophones).

Can you explain why on the occasion of strong thun-
der one can often feel the windows and walls of a room 
shake?

True or false?
a. The Italian phonotelemetry service was 

developed for civilian use.
b. Phonotelemetry uses sound recordings and 

trigonometry to locate the sources of sound.
c. Phonotelemetry was designed to trace the 

source of high intensity sound waves.
d. Phonotelemetry can be used underwater.

Complete with:
position • trace • interval • procedure • microphone • times • 
temporal • three • straight • unaligned • source • high • 
distances • wave
Phonotelemetry is a _______ for determining the 
_________ of a sound _______ from the time of arrival 
of sound waves in three _________ points on the ground. 
Artillery fire produces a sound wave of high intensi-
ty, which propagates in a ____________ line. Garbasso, 
with a system consisting of __________ microphones pla-
ced at known ___________ and capable of detecting the 
wave produced by a shot, built a device that measured the 
__________ between the arrival _______ of the _______ 
at each ___________. From these _____ differences it was 
possible to _______ back to the position of the enemy ar-
tillery, and in this way strike back at it.
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Match questions and answers.

QUESTIONS ANSWERS

A. What scientific 
knowledge did 
Garbasso use in 
designing the 
phonotelemetry 
service?

1. Aside from the difficulty of 
making measurements while 
being shelled, it’s difficult to 
detect and measure a unique 
shot, since artillery batteries 
aften do not fire in unison.

B. What variable 
could affect 
the accuracy of 
phonotelemetry?

2. Physical knowledge of 
sound’s frequency/intensity, 
amplitude/loudness and 
speed (which depends on 
the physical properties of 
medium the sound travels 
through) and mathematical 
skills in deciphering the 
position of the source from 
the information gathered.

C. What difficulties 
would 
phonotelemetry 
encounter on the 
battlefield?

3. The weather: wind and 
temperature gradients bend 
sound waves (refraction) while 
humidity affects the density 
of the air and hence the 
speed of sound.

A. _________   B. __________  C. _________
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