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Unit 1

ELECTRICAL SAFETY

Before attempting any electrical work, there are some basic safety precautions you must keep
in mind. The possible dangers arising from the misuse of electrical equipment are well known.
Electric shock and fire can cause loss of life and damage to equipment.

DANGER

Electric
shock risk

Figure 1 - sign of danger

There are some Regulations to control construction, installation, operation and maintenance
of electrical equipment so that danger is eliminated as far as possible. Minimum acceptable
standards of safety are issued by various bodies including national governments, intentional
governmental conventions, national and international standards association (e.g. BSS and IES),
etc. Dangers are usually caused by accidents, neglects or safety violations.

Students must operate equipment in a safe manner and maintain it in a safe condition at all
times. They should keep in mind an essential list of DO’s and DONT’s when working with
electrical equipment.

Figure 2- use of proper devices



DO get to know the electrical system and equipment. Study laboratory instructions and shops
diagrams to pinpoint the location of switches and protection devices. Write down this informa-
tion in a notebook. Note the normal indications on switchboard instruments so that abnormal
operations can be quickly detected.

Figure 3 - check of covers, doors and all bolts

DO operate equipment according to manufactures’ recommendations.

DO maintain equipment according to manufacturers’ recommendations or service manual
maintenance procedures.

DO ensure that all guards, covers and doors are securely fitted and that all bolts and fixings are
fitted and tight.

DO inform the teacher before shutting down equipment for operation.

DO switch off and lock off supplies, remove fuses, and display warning notices before remov-
ing covers of equipment for maintenance.

DO confirm that circuits are DEAD (by using a voltage tester) before touching conductors and
terminals.

DON’T touch live conductors under any pretext.

DON’T touch rotating parts.

DON’T leave live conductor or rotating parts exposed.

DON’T overload equipment.

You should think of ‘safety’ at all times and so develop a safety conscious attitude. This may
well save your life and lives of others. Most accidents occur due to a momentary loss of con-
centration or attempts to short-circuit standard safety procedures. DO NOT let this happen to
you.

Electric shock

Nearly everyone has experienced an electric shock at some time. At best, it is an unpleasant ex-
perience, at worst, it is fatal. Anyone who has access to live electrical equipment must be fully
aware of first aid and safety procedures related to electric shock as described in relevant safety
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acts. Copies of these safety procedures should be displayed on board.

Figure 4- Electric shock

Electric shock is due to the flow of current through your body. This is often from hand to hand
or from hand to foot. A shock current as low as 15mA AC or DC may be fatal. Obviously, the
size of shock current is related to the applied voltage and your body resistance. Unfortunately,
your body resistance goes down as the applied voltage goes up. This means that the shock cur-
rent is further increased at high voltages. The size of your body resistance also depends on other
factors such as your state of health, the degree of contact with live wires and the perspiration or
dampness on your skin. Typical dry full contact body resistance is about 5000 Q2 at 25 V falling
to about 2000 Q at 250V.

A.Read each statements carefully and decide whether it is true or false. Write “T” for true
statement and “F” for false ones.

........ In any electrical work, there are some basic safety precautions.

........ Electrical shock and fire can cause loss of life and damage to equipment.

........ With control and regulations, danger can be eliminated as far as possible.

........ Each student must operate equipment in a safe manner and maintain it in a safe con-
dition at all times.

........ “Safety” should be thought of at all times. This may well save your life.
........ An electric shock at best is an fatal experience, at worst, it is unpleasant.
........ Electric shock is due to the flow of current through equipment.

........ Unfortunately, your body resistance goes down as the applied voltage goes up.



B. Match the items in column A with their appropriate equivalent in column B Insert a, b, c...

in the parentheses provided.

attempt
misuse
case
quickly
detect
abuse
neglect

such as

A B
() The use of sth in the wrong way
() Try to do sth.
() C. reason
() discover
() excessive use
() rapidly
() like
() giving not enough care to

C. Definitions and word study:

Resistance:

Semiconductor:

Short circuit:

Component:

unit of ohms with the symbol of R. A device, component,
or circuit, which has opposition to flow.

A general name given to transistors, diodes, and similar devices
that use semiconducting materials.

low resistance that bypasses the flow of current.

small electronic parts.
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Unit 2

RECTIFYING CIRCUITS

Although mains supplies are normally AC, for many applications a DC supply is required where
it is uneconomical or impractical to use batteries. The mains AC supply must be converted into
DC. We will examine here three rectifying circuits for converting single phase AC supplies into
direct current. Figure 5 shows a half-wave rectifier. It incorporates a single diode. The direction
of the arrow on the diode symbol indicates the conventional flow of current through the diode.

Vin <’\I> § RL Vout

Figure 5- a half-wave rectifier

R, is the resistance of the load and V| the voltage across the load. An alternating current chang-

es from positive to negative in each cycle. This cycle is repeated 50 or 60 times per second in
most AC systems. The resultant waveform is sinusoidal.

Figure 6 shows what happens to the AC sine wave in half wave rectification. In the first half
of each cycle, the applied voltage is positive and the diode conducts, allowing current to pass
through the load. In the second half, the applied voltage is negative and is blocked by the high
resistance of the diode to reverse voltage. Time form of rectification has only light current ap-
plications. It is not economical in that half the supply wave form is not utilized.

Figure 6- waveform of half-wave rectifier



The circuit in Figure 7 provides full-wave rectification. It requires a transformer with a cen-
ter-tapped secondary and two diodes. The EMFs in both halves of the secondary are equal but

are of opposite polarity at any instant. Thus when A is positive with respect to B, D1 conducts
and the current passes through the load back to B. Similarly when C is positive with respect to

B, D2 conducts. Only half the secondary winding time is utilized at any single time.

T

P\ m% |

Figure 7- full-wave rectification transformer with a center-tapped secondary

The bridge circuit shown in Figure 8 contains four diodes wired as shown to form a bridge.
This circuit also provides full-wave rectification but it is more efficient in that all the output of
the secondary is utilized.

1
20V Ve,

p(out)

Figure 8- full-wave rectification

In addition, having four diodes, the peak inverse voltage which any single diode has to with-
stand is half that of the circuit shown in Figure 5-3. In the first half of any cycle, A is positive
with respect to B and D2 and D4 conduct. D1 and D3 conduct in the second half of the cycle.
Bridge circuits have many applications and are to be found in the power supplies of much
mains operated electronic equipment. Another common use is in providing low-power DC
motor drives.
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A. Read each statement carefully and decide whether it is true or false. Write «T» for true
statements and «F» for false ones.

......... A half-wave rectifier incorporates a single diode.

......... An alternating current changes from positive to negative in each cycle.

.......... A full-wave rectification requires a transformer with a centre-tapped secondary and
two diodes.

.......... The EMFs in both halves of the secondary are equal but are of opposite polarity at
any instant.

.......... Bridge circuits have no applications in the power supplies of much mains operated
electronic equipment.

B. Match the items in column A with their appropriate equivalent in column B. Insert a, b, c,
... in the parentheses provided.

A B

utilize () moment

equipment () usually; typically

normally () device; apparatus

reverse () use

instant () contrary or opposite

C. Word study and definitions:
Diode A two-element electronic device. The most common

application is converting AC to DC Rectification.

Emitter One of the three legs of a bipolar transistor.
Collector One of the three leads of a bipolar transistor.
Direct Current (DC) Current that flows only in one direction. A battery Is a

source of direct current.

Half-wave Rectification A single diode that converts AC to DC voltage.

o4




Unit 3

MOTOR THEORY

The DC motor has two basic parts: the rotating , oy,
part that is called the armature, and the stationary '
part that includes coils of wire called the field
coils. The stationary part is also called the stator.
Fig. 9 shows a picture of a typical DC motor.

Figure 9- A typical DC motor

Fig. 10 shows a picture of a DC armature, and Fig 11 shows a picture of a typical stator.

W T S T—

Figure 10 - Armature of a DC motor Figure 11- Stator of a DC motor

From the picture in Fig. 12 you can see the ar-
mature is made of coils of wire wrapped around
the core, and the core has an extended shaft that
rotates on bearings. You should also notice that
the ends of each coil of wire on the armature are
terminated alone the end of the armature. As Fig-
ure shows the termination points are called the
commutator, and this is where the brushes make
electrical contact to bring electrical current from
the stationary part to the rotating part of the ma-

chine. Figure 12 - Commutator DC Motor
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It will be easier to understand the operation of the DC motor from a basic diagram that shows the
magnetic interaction between the rotating armature and the stationary Held coils. Fig. 13 shows
three diagrams that explain the DC motor's operation in terms of the magnetic interaction.

South Pole North Pole
Armature

T= BILwcosx

Commutator Segment ommutator Segment

Figure 13- (b)
Figure 13- (a)

T= BIlLwcos90= 0

Figure 13- (c)

Figure 13- three diagrams of the DC motor»s operation

Figure 13- (a) Magnetic diagram that explains the operation of a DC motor. The rotating mag-
net moves clockwise because like poles repel. (b) The rotating magnet is being attracted be-
cause the poles are unlike. (c) The rotating magnet is now shown as the armature coil, and its
polarity is determined by the brushes and commutator segments.

In Figure 13 (b) you can see that a bar magnet has been mounted on a shaft so that it can spin.
The field winding is one long coil of wire that has been separated into two sections. The top
section is connected to the positive pole of the battery and the bottom section is connected to
the negative pole of the battery. It is important to understand that the battery represents a source
of voltage for this winding. In the actual industrial-type motor, this voltage will come from the
DC voltage source for the motor. The current flow in this direction makes the top coil the north
pole of the magnet and the bottom coil the south pole of the magnet.

The bar magnet represents the armatur'e and the coil of wire represents the field. The arrow
shows the direction of the armatur'e rotation. Notice that the arrow shows the armature starting
to rotate in the clockwise direction. The north pole of the field coil is repelling the north pole
of the armature, and the south pole of the field coil is repelling the south pole of the armature.

Y1)



Today AC motors are more widely used in industrial applications than DC motors. They are
available to operate on single-phase or three-phase supply voltage systems. This allows the mo-
tor control designer to choose the type of motor to fit the application. Most single-phase motors
are less than 3 HP; although some larger ones are available, they are not as common. Three-
phase motors are available up to several thousand horsepower, although most of the motors that
you will be working with will be less than 50 HP.

The AC motor provides several advantages over DC motors. One advantage the AC motor has
is that its design eliminates the need for brushes and commutators. The second advantage is that
its rotating member is made of laminated steel rather than wire that is pressed on a core, which
reduces maintenance. The AC motor does not need brushes and commutators since it creates
the flux lines in its rotating member by induction. The induction process that is used to get the
current into the rotating member is similar to the induction that occurs between the primary and
secondary windings of a transformer. This is possible in an AC motor because supply voltage
is sinusoidal.

Figure 14 - Structure of AC motor

The rotating field in the AC motor is called the rotor, and the stationary field is called the stator.
The design of the rotor is different from the rotating armature in the DC motor because it is
made completely of laminated steel rather than having copper coils pressed on a laminated steel
core.This allows the AC motor to operate longer than the DC motor with less periodic mainte-
nance, which means that more AC motors are used in industry than DC motors. You need to be
aware that the main reason DC motors were used in industry in the 1940s through the 1960s is
that their speed could be controlled more easily than controlling the speed of AC motors. With
the advent of variable-frequency drives, the speed of all AC motors can be adjusted more easily
than DC motors, and the AC motor requires less maintenance since it does not have brushes.
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A. Read each statement carefully and decide whether it is true or false. Write «T» for true
statements and «F» for false ones.

........ The DC motor has two basic parts: the rotating part and stationary part.

........ The three types of DC motors are the series-motor, the shunt motor and the compound

........ When laminated steel sections are pressed together to make the core the eddy-currents
can flow from one laminated segment to another.

........ The direction of rotation of a series motor can be changed by changing the polarity of
either the armature or field winding.

B: Match the words in column «A» with their synonyms in column «B».

A B
Stator () Rotating part of the motor
Armature () Squirrel cage induction
Induction Motor () Revolutions per minute
R.PM () Stationary part of the motor
F.L.A () Full load amperage
Commutator () The magnetic current that circulate in core
Eddy current () Magnetic losses
Flux losses () The termination points

C: Word study and definitions:

Magnetic The magnetic phono cartridge has a moving Vane between the coil
assemblies. The output Voltage is very low and must have a Preamplifier
stage ahead of it, unlike the Crystal cartridge.

Magnetic Field The force that surrounds the magnet and
produces magnetic lines.

Stator Fixed plates in a variable capacitor.

Troubleshooting ~ The method of determining the failure of
An electrical or electronic breakdown.



People have been trying to find out a reliable way to tell where they are and to help guide them
to where they are going. Cavemen probably used stones and twigs to mark a trail when they set
out hunting for food. The earliest mariners followed the coast closely to keep from getting lost.
When navigators first sailed into the open ocean, they discovered they could chart their course
by following the stars. The ancient Phoenicians used the North Star to journey from Egypt and

Crete. The next major developments in the quest for the perfect method of navigation were the
magnetic compasses.

About 50 years ago, when the space technology was born, it was actually giving birth to an en-
tirely new method of tracking and guiding, employing man made stars, now known as Satellite
Navigation Systems and Global Positioning Systems are the latest of its outcome. The Global
Positioning System (GPS) is a worldwide radio-navigation system formed from a constellation
of 24 satellites and their ground stations. Global Positioning System consists of three interact-
ing segments:

The Space Segment -- satellites orbiting the earth
The Control Segment -- the control and monitoring stations
The User Segment -- the GPS signal receivers owned by users.

The space segment consists of a constellation of 24 active satellites orbiting the earth every
12 hours. There are six orbital planes (with nominally four SVs in each), equally spaced (60
degrees apart), and inclined at about fifty-five degrees with respect to the equatorial plane. Four
satellites are located in each of six orbits. The orbits are distributed evenly around the earth.
The satellites orbit at an altitude of about 20,200 km at a velocity of 26.61 km per second.
Satellites are positioned so that we can receive signals from six of them nearly 100 percent of
the time at any point on Earth.

'_‘:..l o =i

Figure 15 - The Earth Satellites Orbing
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You need that many signals to get the best position information. This constellation provides
the user with between five to eight SVs visible from any point on the earth. These satellites are
equipped with very precise clocks that keep accurate time to three nanoseconds. This precision
timing is important because the receiver must know exactly how long it takes for its signal to
get to each satellite and return. By knowing the exact amount of time the signal has taken to get
back from each satellite, it can calculate its position.

The GPS control, or ground segment consists of unmanned monitor stations located around the
world. These stations track and monitor the GPS satellites.

L]

Figure 16- the control and monitoring stations

The Master Control station uploads orbital data and clock data to the satellites. The satellites
then send subsets of the orbital data to GPS receivers over radio signals.

The GPS User Segment consists of the GPS receivers and the user community.GPS receivers
convert satellites signals into position, velocity, and time estimates. Four satellites are required
to compute the four dimensions of X, Y, Z (position) and Time. GPS receivers are used for
navigation, positioning, time dissemination, and other research. Astronomical observatories,
telecommunications facilities, and laboratory standards can be set to precise time signals or
controlled to accurate frequencies by special purpose GPS receivers.

4737104,
122 286 060 .
= 1,0 1

Figure 17- Usage



The satellites transmit two microwave carrier signals. The L1 frequency (1575,42 MHz) car-
ries the navigation message and the SPS code signals. The L2 frequency (1227,60 MHz) is
used to measure the ionospheric delay by PPS equipped receivers.

GPS has become important for nearly all military operations and weapons systems. They were
carried by foot soldiers and attached to vehicles, helicopters, and aircraft instrument panels.
GPS is also helping to save lives. Many police, fire, and emergency medical service units are
using GPS receivers to determine the police car, fire truck, or ambulance nearest to an emergen-
cy, enabling the quickest possible response in life-or-death situations.

A: Read each statement carefully and decide whether it is true or false. Write «T» for true
statements and «F» for false ones.

........ There are six satellites in each orbital plane.

........ The orbital plane of each satellite is inclined at an angle of 55° to the plane of the
equator.

........ In the time that the Earth takes to complete one revolution, each satellite makes two
orbits around the Earth.

........ Global Positioning System consists of three interacting segments.

........ The accuracy of a position obtained by GPS is independent of the geometry of the
satellites used.

.+....... We have to find out the relationship between the users clock and the satellite's clock
to measure the range between the satellite and the user.

B: Word study and definitions:
User segment : The component of the GPS system that Include receivers.

Channel : A channel of a GPS receiver consists of the radio frequency,
circuitry, and software necessary to tune the signal from a
signal GPS satellite.

Data message : A 1500 bit message included in the GPS signal which reports
the satellites location, clock corrections, and health.

lonospheric refraction : The change in the propagation speed of a signal as it passes
through the ionosphere.
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Radar is an object-detection system that uses radio waves to determine the range, angle, or
velocity of objects. It can be used to detect aircraft, ships, spacecraft, guided missiles, motor
vehicles, weather formations, and terrain. A radar system consists of a transmitter producing
electromagnetic waves in the radio or microwaves domain, a transmitting antenna, a receiving
antenna (often the same antenna is used for transmitting and receiving) and a receiver and pro-
cessor to determine properties of the object(s). Radio waves (pulsed or continuous) from the
transmitter reflect off the object and return to the receiver, giving information about the object's
location and speed.

Simplified Radar Block Diagram

Antenna

Wavegulde

[Transmitter

Duplexer

I ) g
Modulator |, i___Processor - i
i (computer) ]

Figure 18— simplified radar block diagram

Radar was developed secretly for military use by several nations in the period before and
during World War II. The term RADAR is an acronym for Radio Detection and Ranging or
Radio Direction and Ranging. The term radar has since entered English and other languages as
a common noun, losing all capitalization.

A practical radar system requires seven basic components as illustrated below:

Synchronizer »| Transmitter Duplexer
Switch
7 7
Power Yo
Supply < o i |
Antenna
Y y y 4
Display < Receiver

Figure 19— practical radar system



Transmitter: The transmitter creates the radio wave to be sent and modulates it to form the
pulse train. The transmitter must also amplify the signal to a high power level to provide ade-
quate range.

Receiver: The receiver is sensitive to the range of frequencies being transmitted and provides
amplification of the returned signal. In order to provide the greatest range, the receiver must be
very sensitive without introducing excessive noise.

Power Supply: The power supply provides the electrical power for all the components. The
largest consumer of power is the transmitter which may require several KW of average power.

The actually power transmitted in the pulse may be much greater than 1 kW. The power supply
only needs to be able to provide the average amount of power consumed, not the high power
level during the actual pulse transmission.

Duplexer: This is a switch which alternately connects the transmitter or receiver to the antenna.
Its purpose is to protect the receiver from the high power output of the transmitter. During the
transmission of an outgoing pulse, the duplexer will be aligned to the transmitter for the dura-
tion of the pulse, PW. After the pulse has been sent, the duplexer will align the antenna to the
receiver. When the next pulse is sent, the duplexer will shift back to the transmitter. A duplexer
is not required if the transmitted power is low.

Y

Thansmitter Receiver

Antenna: The antenna takes the radar pulse
from the transmitter and puts it into the air.
Furthermore, the antenna must focus the en-
ergy into a well-defined beam which increases
the power and permits a determination of the
direction of the target.

Figure 21— practicalAntenna
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Display: The display unit may take a variety of forms but in general is designed to present the
received information to an operator.

Figure 22— Display of Radar

A radar system has a transmitter that emits radio waves called radar signals in predetermined
directions. When these come into contact with an object they are usually reflected or scattered
in many directions. But some of them absorb and penetrate into the target to some degree.
Radar signals are reflected especially well by materials of considerable electrical conductiv-
ity—especially by most metals, by seawater and by wet ground. The radar signals that are
reflected back towards the transmitter are the desirable ones that make radar work. If the object
is moving either toward or away from the transmitter, there is a slight equivalent change in the
frequency of the radio waves, caused by the Doppler Effect.

Although the reflected radar signals captured by the receiving antenna are usually very weak,
they can be strengthened by electronic amplifiers. The weak absorption of radio waves by the
medium through which it passes is what enables radar sets to detect objects at relatively long
ranges. Such weather phenomena as fog, clouds, rain, falling snow, and sleet that block visible
light are usually transparent to radio waves. Certain radio frequencies that are absorbed or
scattered by water vapor, raindrops, or atmospheric gases (especially oxygen) are avoided in
designing radars, except when their detection is intended.

A: Read each statement carefully and decide whether it is true or false. Write «T» for true
statements and «F» for false ones.

........ Another word for radio detection and ranging is radar.

........ A radar is an instrument to determine the range and the direction of targets.

........ A radar doesn’t have a transmitter sending radio wave pulses.




........ An antenna can server both for transmitting as well as for receiving.

........ The duplexer makes it possible for the same antenna to be used for transmitting and

receiving.

B: Match the items in column A with their appropriate equivalent in column B. Insert a, b, c,

... in the parentheses provided.

C: Word study and definitions:

detection
echo
curious
principle
as well as
since

that is
common
adjust
appear

Duplexer:

Indicator:

Plan-Position Indicator (PPI):

Range:

Target:

N e N e R e e e N

A

N N N N N N N N N N

B

a. the return of a signal after it has been reflected
b. discovering or locating an object

c. rule; basic

d. eager

e. and

f. because; due to

g. namely; which is to say

h. normal; usual

i .regulate

j- become visible; be seen

Adevicetoisolatethetransmitter fromthereceiver
during radar operation

A device to show a desired kind of information

Aninstrument used in radar directly to indicate the
range and direction of a target

Thedistance betweenthe instrumentandatargetor
the distance capability of a radar

The object whose position is to be determined
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Unit 6

HOW RADIO WORKS

Radio Waves:

Radio transmitters work by supplying a rapidly changing electrical current to an aerial (anten-
na), to create a changing electromagnetic field. The speed at which these currents change con-
trols the speed at which the electromagnetic field around the aerial changes. This is measured
in hertz (Hz).

1Hz 1 hertz 1 cycle per second

1 kHz 1 kilohertz 1 thousand cycles per second

1MHz 1 megahertz 1 million cycles per second

1GHz 1 gigahertz 1 billion cycles per second
Consider the image of a pebble dropped into a pond, with the pebble representing the transmit-
ter. The radiating ripples represent the fluctuating electromagnetic fields. These fields are called
radio waves, and they radiate out from the aerial at the speed of light. Marine VHF radio oper-

ates at a frequency of approximately 156MHz, while MF/HF (single sideband or SSB) radios

operate at frequencies from about 2MHz to 22MHz. The different frequencies have different
characteristics for specific purposes, and are subdivided into bands:

Frequency range Band classification

10-30 kHz Very low frequency VLF

30-300 kHz Low frequency LF

300-3000 kHz (3MHz) Medium frequency MF
3-30 MHz High frequency HF

30-300 MHz Very high frequency VHF

300-3000 MHz (3GHz) Ultra-high frequency UHF
3GHz-30GHz Super-high frequency SHF.

Receiving Messages

It is frequently necessary to know how well the other station is receiving you, especially when
the point in continuing to transmit if the other station can hardly hear you, or make out your
message. Equally, you may need to inform the other station that you can hear him only with
difficulty. Ability to make out the message is called readability, from the verb to read, meaning

YY)



«to receive sufficiently well to make out the message». Information about the readability of a
signal is reported by a simple code of numbers from 0 (unusable) to 5 (excellent). The overall
readability of the received transmission is reported by use of the Readability Code:

One = unusable

Two = poor
Three = fair
Four = good

Five = excellent
Example:

- «How do you read me?»
- «I read you three.»

Figure 23— Practical Radio

Making Contact

An initial call is the transmission by which a station starts or re-establishes an exchange.
Address

This is the identification of the station being called and will normally consist of one or more of

the following:

a. name

= not more than three times
b. call sign
If the name or call sign are not known, the address will consist of one or more of the following,
given in order of effectiveness, and preceded by the phrase ...« All ships ... calling unknown ship ...»
c. ship description
d. position
e. course and speed
The address is to be repeated once when making the initial call. It is not necessary to repeat it
when addressing at other stages of the exchange.

Identify

This is the identification of the station making the call, preceded by the phrase — «This is ...»
It will normally consist of name and call sign, ship description, position, course and speed. The
identification is to be repeated once when making the initial call.
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State VHF channel on which call is being made. This must be included in the initial call as
most ships and shore stations listen to more than on VHF channel at the same time. e.g. =
- «On VHF channel one-six.»

Over
The word «over» is to be used whenever a transmission is finished and a reply expected. It in-
dicates to the other stations that you have finished talking and are about to release the transmit
switch, thus making it possible for him to reply. Example of an initial call:
[ Rose Maru, Juliette Alfa Alfa Alfa.
Rose Maru, Juliette Alfa Alfa Alfa.
< This is Rattler, Golf xray xray xray;

Rattler, Golf xray xray xray;

On VHF channel one-six.
\ Over.

To respond to call, the same procedure should be followed. e.g.

Rattle, Golf Xray Xray Xray.
This is Rose Mary, Juliette Alfa Alfa Alfa.
Over.

Agree or Disagree with VHF channel:

If possible the other station must agree with the controlling station's choice of working VHF
channel. If it is not possible to agree, the other station must then make a disagree VHF channel
transmission. If the controlling station neglects to state the working VHF channel, the other
station must then make and ask VHF channel transmission.

Example:
- Rattler. This is Rose Maru. Agree VHF channel zero-six. Over.

- Rattler. This is Rose Maru. VHF channel zero- six unable. VHF channels available are ze-
ro-eight through one-zero, and seven-zero. Over.
Question:

- Rattler. This is Rose Maru. Which VHF channel?
Over.

Figure 24— VHF Channel Rradio



When to Use Distress, Urgency and Safety Procedure:
Distress

When a ship or an aircraft is threatened by grave and imminent danger, and request immediate
assistance, must use the word «Mayday» as a prefix of her message. Example:

Mayday Mayday Mayday. This is Rattler Rattler Rattler. Rattler Xray Xray Xray. My position
is five-zero degrees three-zero minutes North, zero-three-nine degrees two-zero minutes West.
I have collided with an iceberg. | am sinking. | require immediate assistance. Over.

Figure 25— Radio Room

Urgency

This type of procedure is used when a station has to transmit a message concerning the safety
of a ship, an aircraft, or other vessels, or the safety of a person. Example:

Pan-Pan Pan-Pan Pan-Pan. This is Vega Vega Vega, Pan-Pan Vega seven Victor Alfa Tango.
My Position is Zero-nine-zero degrees true, from Ras Sarkan, one-five miles. I have lost my
propeller. I require tow. Over.

Safety (say-cure-e-tay)

This is the transmission by which the station sending it has a message to transmit an import-
ant navigational or meteorological warning. The transmission will be prefaced with the safety
marker «securite» pronounced say-cure-e-tay. It must be conducted on a working VHF channel
unless it is impossible to do so. This massage is only to be made with the authorization of the
Master or person responsible for the ship or aircraft. Example:

Securite Securite Securite. All ships. This is Arcadia Arcadia Arcadia. Securite. Arcadia, Char-
lie Alfa AlfaAlfa. Deca warning. Switch to VHF channel zero-six. Over.
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A: Read each statement carefully and decide whether it is true or false. Write «T» for true
statements and «F» for false ones.

... Electromagnetic fields are called sound waves.

... Ability to make out the message is called readability.

... The word «over» is to be used whenever a transmission is finished and a reply expected.
.... In urgency messages we must use the word «Mayday» as a prefix of his message.
........ Safety messages must be conducted on a working HF channel.

B. Match the items in column A with their appropriate equivalent in column B . Insert a, b, c,
... in the parentheses provided.

A B
function () play a great role
besides () surrounding
course () if
whether () not moving ; stationary
fixed () in addition to
vicinity () direction
special () particular
C: Word study and definitions:
Frequency The number of recurring alternations in an electrical wave,

such as AC, radio waves, etc.

hertz (Hz) Cycles per second (cps), the unit of frequency.

noise Any unwanted signal that is unrelated to the desired signal.

UHF Ultra-high-frequency radio and TV frequencies above
300 MHz.
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