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INTRODUCTION TO CHAPTER FOUR - ANTISUBMARINE WARFARE:

The detection of enemy submarinesis one of the
Navy’s major problems today. There are many types
of equipment in use that aid in the detection and
tracking of submarines. As an aviation electronics
technician, you will need to understand the principles
used in these equipments. Once again, every effort is
made to discuss as many different platforms and
equipments as possible.

SONAR PRINCIPLES

Learning Objective: Identify factors that

affect the behavior of a sound beam in water.

The word sonar is derived from the initial letters

of SOund, NAvigation, and Ranging. The word sonar
is used to describe equipment that transmits and
receives sound energy propagated through water.
Airborne sonar equipment is commonly called
“dipping sonar,” and is used aboard various
helicopters. Sonobuoys, also aform of sonar, will be
discussed later in this chapter.

The operating principles of sonar are similar to

that of radar, except sound waves are used instead of
radio frequency waves. When the sound wave strikes
an object, some of the energy reflects back to the
source from which it came. Since the speed of the
sound wave and the time it takes to travel out and
back are known, range can be determined. By
knowing the direction from which the sound echo is
reflected, the operator can determine the bearing
information.

The type of sonar equipment that depends
primarily on atransmitted sound wave and the
reception of an echo to determine range and bearing



of atarget is known as echo-ranging or active sonar
equipment. Another type of sonar equipment is
referred to as listening or passive sonar. Thistype of
sonar uses the target as the sound source. Although
most sonar equipment can be used in either mode of
operation, surface ships and aircraft generally use the
active mode, and submarines use the passive mode.
In echo-ranging sonar equipment, the source of

the sound wave is a transducer. The sonar transducer
isawatertight unit that is used to convert electrical
energy into acoustical energy and acoustical energy
back into electrical energy. The transducer actslikea
loudspeaker in an office intercom system, alternately
converting electrical energy into mechanical energy
and mechanical energy into electrical energy. The
transducer acts like an underwater loudspeaker during
transmission and an underwater microphone during
reception. The sound waves produced by a sonar
transducer are represented by the circular lines shown
in figure 4-1. Refer to thisfigure as you read the
following text.

When the diaphragm of the transducer moves
outward, it moves the water next to the diaphragm.
This produces a high-pressure area or compression in
the water. When the diaphragm of the transducer
moves inward, the water next to the diaphragm moves
inward. Thus, alow-pressure or rarefaction is
produced in the water. Aslong as the diaphragm is
vibrating, alternate compressions and rarefactions
travel outward from the transducer in the water. The
distance between two successive rarefactions or two
successive compressions is the wavelength of the
sound wave. The frequency (in hertz) of the sound
wave is the number of wavelengths that occur every
second.

FACTORS AFFECTING THE SOUND BEAM

The particular sound waves of interest to the

sonar operator are the waves that |eave the sonar
transducer in the form of abeam and go out into the
water in search of asubmarine. If the sound beam
finds atarget, it will return in the form of an echo.
The use of sonar equipment depends on the

presence and the recognition of an echo from atarget.
Detection of the echo depends on the quality and
relative strength (loudness) of the echo compared to
the strength and character of other sounds, since they
tend to mask or cover it.



The sonar operator should know what factors can
weaken the sound beam as it travels through water,
what fa
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From reader reviews:
Elmer Pereira:

Do you certainly one of people who can't read satisfying if the sentence chained in the straightway, hold on
guysthiskind of aren't like that. This Aviation Electronics Technician - COMMUNICATIONS,
NAVIGATION, RADAR, ANTISUBMARINE WARFARE, INDICATORS, INFRARED, WEAPONS
SYSTEMS AND AUTOMATIC CARRIER LANDING SY STEM book is readable by you who hate the
straight word style. Y ou will find the details here are arrange for enjoyabl e studying experience without
leaving even decrease the knowledge that want to provide to you. The writer associated with Aviation
Electronics Technician - COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE
WARFARE, INDICATORS, INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER
LANDING SY STEM content conveys the thought easily to understand by alot of people. The printed and e-
book are not different in the information but it just different by means of it. So, do you still thinking
Aviation Electronics Technician - COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE
WARFARE, INDICATORS, INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER
LANDING SYSTEM is not loveable to be your top record reading book?

Jane Moor e

Precisely why? Because this Aviation Electronics Technician - COMMUNICATIONS, NAVIGATION,
RADAR, ANTISUBMARINE WARFARE, INDICATORS, INFRARED, WEAPONS SYSTEMS AND
AUTOMATIC CARRIER LANDING SYSTEM is an unordinary book that the inside of the e-book waiting
for you to snap that but latter it will surprise you with the secret it inside. Reading this book adjacent to it
was fantastic author who have write the book in such wonderful way makes the content inside of easier to
understand, entertaining technique but still convey the meaning thoroughly. So , it is good for you because of
not hesitating having this any more or you going to regret it. This amazing book will give you alot of
advantages than the other book have such as help improving your proficiency and your critical thinking way.
So, still want to hesitate having that book? I | had been you | will go to the reserve store hurriedly.

John Bledsoe:

Y our reading 6th sense will not betray an individual, why because this Aviation Electronics Technician -
COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE WARFARE, INDICATORS,
INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER LANDING SY STEM e-book written
by well-known writer we are excited for well how to make book that can be understand by anyone who all
read the book. Written inside good manner for you, dripping every ideas and creating skill only for eliminate
your own personal hunger then you still skepticism Aviation Electronics Technician -
COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE WARFARE, INDICATORS,
INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER LANDING SY STEM as good book
not merely by the cover but also through the content. Thisis one guide that can break don't assess book by its
include, so do you still needing an additional sixth sense to pick this kind of!? Oh come on your looking at
sixth sense already alerted you so why you haveto listening to a different sixth sense.



Neil M cNatt:

Many people said that they feel bored stiff when they reading areserve. They are directly felt the item when
they get a half elements of the book. Y ou can choose often the book Aviation Electronics Technician -
COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE WARFARE, INDICATORS,
INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER LANDING SY STEM to make your
reading isinteresting. Y our own skill of reading proficiency is developing when you just like reading. Try to
choose straightforward book to make you enjoy to see it and mingle the sensation about book and studying
especidly. It isto beinitial opinion for you to like to available abook and learn it. Beside that the guide
Aviation Electronics Technician - COMMUNICATIONS, NAVIGATION, RADAR, ANTISUBMARINE
WARFARE, INDICATORS, INFRARED, WEAPONS SYSTEMS AND AUTOMATIC CARRIER
LANDING SY STEM can to be your brand new friend when you're really fedl alone and confuse with the
information must you're doing of these time.
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