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INTRODUCTION

Who the course is for

English for Maritime Studies is an English language course designed to help non-native
English-speaking cadets and qualified personnel who are studying for professional
qualifications at nautical colleges and naval establishments throughout the world
where the medium of English is used.

The course consists of 14 units:

1 Shipping VIII Mainengines
11  Ship types IX Auxiliary machinery
III  Ship construction X Maintenance
IV Manning XI  Safety aboard
V  Seamanship XIT  Communications at sea
VI Cargowork XIII Radio communications
VII Navigation X1V  Shipboard electronics

Each unit covers language work relevant to the topic of that unit. Answers to the
exercises and tapescripts of lectures are given in the Appendices.

The course is therefore suitable for students studying to become, or studying for
further qualifications as Deck, Engineer, or Radio Officers in warships and merchant
vessels. The first four units and units X and XI cover topics relevant to all departments.
If time is limited, it is possible to work through the six units mentioned above plus
those relevant to the student’s particular department. However, this is a language
course and there are useful structures and vocabulary to be learnt by working through
all the units. At the same time some knowledge of aspects of work in other depart-
ments would be gained. This would be particularly beneficial for students at the pre-
selection stage.

The course is designed to be used either in the classroom with a teacher or by
students individually on a self-study basis. Instructions and notes to guide the teacher
and student are given below and throughout the course.

X1



X1l Introduction

The course assumes an intermediate knowledge of English and is therefore not
suitable for complete beginners. If the student is following an English language
course at a language school before going on to nautical college, English for Maritime
Studies can be used in conjunction with a general English language course at inter-
mediate or post-intermediate level.

What the course aims to do

The course aims to provide a stepping-stone to enable a student to cross from an
intermediate knowledge of general English to a position where he can handle the sort
of text books and instruction he will meet at college and on board ship.

In order to help the student, the course aims to develop within themes relevant to
maritime studies reading skills, writing skills, communicating skills and note-taking
skifls. It also aims to build up the student’s vocabulary of nautical and technical terms.
In addition to this, it is hoped that by working through the course the student will
gain a general knowledge of ships and shipping, which he may not already have.

Each unit offers about 8-10 hours work and is divided into seven sections:

Using the course

Reading comprehension (A)

This aims to develop the ability to understand the sort of texts students will meet at
college. The approach to comprehension is first to activate any knowledge the student
may have of a subject before he reads about it. This is done by getting the student to
consider questions, pictures or diagrams before he starts to read the text. By bringing
relevant ideas and words to the forefront of the student’s mind (even in his own
language) and by raising certain expectations, he will be in a better position to
comprehend the overall structure of a passage and to understand the meaning of
important words in their context. After reading the passage the student is often
asked, as a check to comprehension, to complete a summary outline of the passage.
This attention to the structure of passages will help him later, when he comes to write
his own descriptions. Other exercises are also given. At this stage, the concern is more
for comprehension of overall structure and the main ideas, rather than every single
word,

Grammar

This looks in more detail at words and structures used in the reading passage, or
which will be used in the next section to form a more developed reading passage. This
section aims at developing a knowledge of certain aspects of grammar that will be
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useful for both reading and writing English. In particular, the (B) part examines the
different ways statements can be linked to form more complex statements.

Reading comprehension (B)

The concern here is to examine more closely how words work in order to make a
coherent and meaningful piece of English. The words and structures examined in the
Grammar sections are used in the reading passages to show how they work in texts
and exercises are given to check that the student has understood their meaning and
uses. Exercises are also given to help the student realize how sentences and paragraphs
are linked on a grammatical and semantic basis to give a passage coherence and unity.
This insight will also help him with his writing. In order to show that passages raise
questions as well as answer them, the student is sometimes asked to use his
imagination to try and answer questions not answered in the text. It is hoped that
these questions will stimulate discussion and a desire for further reading.

Applied terminology

This aims to build up some of the vocabulary the student will need in his particular
area of study. The number of nautical and technical terms is enormous and only some
have been given here. These have been chosen because of their relevance to the topic
of the unit in which they appear. In the same way, part (B) deals with the language of
measurement relevant to that unit.

Guided writing (A)

This is for the student to use the words and structures he has learnt in a guided
composition. He is guided in how to put statements together to form more complex
sentences and taught how to give his composition an overall structure, It is hoped that
by the end of the course, the student will be in a better position to write essays for
college work and examinations,

Note-taking practice

This is aimed at training the student to take meaningful notes during lectures and
lessons. At cach stage, new techniques are introduced and thoroughly practised,
before the student is exposed to a short lecture. The practices and lectures are
recorded on cassette and the tapescripts can be found in Appendix II at the back of
the book. The listening and note-taking tasks are explained in each section. The
symbol marks where the cassette should be used. As comprehension is an
essential part of note-taking, it is hoped that the skills practised in the reading
passages will be further developed here. The note-taking lectures also give further
opportunity for increasing the student’s knowledge of his subject.
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Guided writing (B)

This gives the student the opportunity of putting the notes he has taken in the
previous section to practical and meaningful use. It will also give him the opportunity
of seeing how adequate his notes are. By turning to the tapescripts, he will be able to
compare his composition with the original.

How the course might be supplemented

The course itself can be made more instructive by using pictures, photographs, slides,
diagrams and realia to help with vocabulary and supplementary language work,
These can be chosen for their relevance to the topic of each unit. If possible, visits to
ports and shipyards can be geared to units in order to underline the practicality of the
course and increase general knowledge of ships and shipping.



UNIT |
SHIPPING

READING COMPREHENSION

(A} How merchant ships operate (version 1)

The introductory paragraph to a reading passage will often tell you what the rest of
the passage is going to be about. Read the first paragraph only of the passage below
and then write down a short statement saying what the passage is going to be about.
Begin your statement:

The passage is about . . .

Now read the passage through rapidly to see if your prediction is right. Do not stop at
words you do not understand.

IMerchant ships are designed to carry cargo. 2Some are also designed to carry
passengers. *Nowadays most merchant ships are built to carry cargo. “A few still
carry passengers. SMerchant vessels can operate in the following three basic ways.

6They can operate as liners. "Liners are employed on regular routes on a fixed
timetable. ®A list of their arrival and dcparture ‘dates is published in advance. 9They
sail whether they are full or not.

i)Merchant vessels can also operate as tramps. "Tramps do not sail on regular
routes. 2They do not keep to a fixed timetable. 13They are employed in all parts of
the world where there is cargo for them to carry.

4A large number of merchant ships operate as spec1ahzed vessels. These are
designed to carry a partlcular type of cargo.

Is your statement similar to the heading of the summary outline below?

Complete the outline to form a summary of the passage.
The three basic ways merchant vessels can operate:
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(o) RO

This outline also shows the structure of the passage.

Now read the passage more carefully. Underline the words you do not understand.
Before you use your dictionary or ask your teacher, remember that the meaning of a
word can often be got (a) from the context {(e.g. ‘vessels’, sentence 5, means ‘ships’),
(b) by studying the word to see if it is derived from a noun or verb etc. that you
already know (e.g. ‘arrival’, sentence 8, from ‘to arrive’).

Use the information in the reading passage to complete these sentences.

(a) Merchant ships are designed to carry

.......................................................

{b) Liners are employed

............................................................................

(¢) Tramps are not employed

.....................................................................

(d) Specialized vessels are designed

..............................................................

GRAMMAR

(A) Quantifiers

Quantifiers, or amount words, indicate the approximate quantity or amount of the
noun they qualify or represent.
Study the table below which gives the most commonly used quantifiers.

Amount Countables Uncountables
a total amount all all
an almost total amount most most
many much
a large amount alot (of) alot (of)
a large number (of) a large amount (of)
some some
a small amount several -
a few a little
a very small amount . few little
)] no no
zero amount none none
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Study the following points and examples:
1. All, most, many, much, some, several, (a) few, (a) little, can be used without a noun
to avoid repetition :

e.g. All liners carry passengers or cargo. All follow regular routes.
Some cargo is carried in holds. Some is carried on deck.
{Note: Much is normally used in only negative and interrogative sentences.
e.g. He had not much money so he walked into town. Is there much cargo to be
unloaded?)

2. When a large number, a large amount and a lot are followed by a noun, of must
be used
e.g. A large number of merchant ships carry bulk cargo.

3. No and none are used as follows:
e.g. No tankers can carry passengers. None should discharge oil into the sea.

4, There is a positive/negative contrast between a little and little and between a few
and few. Study the difference in meaning in these sentence pairs:
There was a little time before the ship sailed, so he stayed ashore longer.
There was little time before the ship sailed, so he went on board immediately.
A few people were sitting on deck, because the sun was shining.
Few people were sitting on deck, because the wind was cold.

Exercise 1. Complete the table below to show which quantifiers can be used with the
countable noun ‘passengers’ and the uncountable noun ‘money’. Two
have been done for you. If the noun cannot be used with a particular
quantifier, you must leave a blank space.

Quantifier Countable noun Uncountable noun

several
no
alot of
few
much
alarge number of
a little
all

many

passengers

.............................

{continued overleaf}
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Exercise 1,

Quantifier

Countable noun

Uncountable noun

alarge amount of
afew
some
most

little

Exercise 2. Choose asuitable quantifier and either ‘passengers’ or ‘money’ to complete
these sentences:

................................................. travel by cargo liner.
............................................. is needed to operate a shipping fleet.
.......................................... enjoy being at sea when it is rough.
............................................. are allowed down in the engine room.

...................................... on board ship should be kept in a safe place.

(B) Logical connectives (i)

Structures can be linked in a number of ways. One way is by using connecting words
such as and, or, but.
Study how they are used in these exarmples:

1. And is a general purpose link
(a) Passenger liners carry passengers.
(b) Passenger liners carry cargo.
(a)+(b) Passenger liners carry passengers and cargo.
Here it means they carry both and suggests at the same time.

2. Or adds an alternative
(@) Cargo liners are designed to carry containerized cargoes.
(b} Cargo liners are designed to carry conventional cargoes.
(a) + (b) Cargo liners are designed to carry containerized or conventional cargoes.
If and were used here it would suggest ‘at the same time’.
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3. But suggests contrast or the addition of something unexpected
(a) Merchant ships are classified by type and trade.
(b) Warships are classified by type and size.
(a)+ (b) Merchant ships are classified by type and trade, but warships are classified
by type and size.

Exercise 1. Join the following groups of sentences using and, or, but, as appropriate:
(@) A cadet can train as a Deck Officer.
A cadet can train as an Engineer Officer.
(b} The ship was old.
The ship was in good condition.
(c) Passenger liners carry passengers.
Passenger liners carry some cargo.
(d) Tankers usually operate as specialized vessels.
Tankers sometimes operate as tramps.
(¢) Merchant ships are designed to carry liquid cargo.
Merchant ships are designed to carry dry cargo.
() Warships are designed for speed.
Warships are designed for manoeuvrability.
Sometimes the linking of two structures can be made more complete by putting a
word before the connecting word. This tells us to expect an addition or an alternative
a little later. Study these samples.

1. Additions: both . . . and; not only . . . but also
Some ferries carry both passengers and cars.
Some ferries carry not only passengers buf also cars.

2. Alternatives: either . . . or; neither . . . nor (negative)
Merchant ships are designed to carry either liquid or dry cargo.
The sailor had neither money nor his passport.

Exercise2. Rewrite these sentences using the above pairs of connecting words as

appropriate in as many ways as possible, but keeping the original meaning:

¢ (a) He failed the practical exam and the written exam.

*(b) A cadet can train as a Deck or an Engineer Officer.

i'(¢) The crew saved the ship and the cargo.

~(d) They had no food and no water for two days.
(e) Some ferries carry passengers and vehicles.
(f) Merchant ships operate as tramps or liners.
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READING COMPREHENSION

(B) How merchant ships operate (version 2)

In English, sentences and parts of sentences are linked by words and phrases which
relate them to each other. For example, a noun (ships) in one sentence may become a
pronoun (they) in the next; a quantifier (some) may be used without a noun (merchant
ships) to avoid repetition. Also there are a number of words and phrases which refer
the reader forwards to what is about to be said (the following, below) or backwards to
what has been said (the former, the latter, above).

Now read through this passage, which is a development of the reading passage in
Reading Comprehension (A). As you read, circle the words and phrases which the
words underlined refer to. The first has been done for you.

l(Merch::mt shipa are designed to carry cargo. 2Some are also designed to carry
passengers. 3Nowadays, most merchant ships are built to carry cargo, but a few
still carry passengers. *Merchant vessels can operate in the following three basic
ways.

‘They can operate as liners. $These are employed on regular routes on a fixed
timetable. A list of their arrival and departure dates is published in advance and
they sail whether full or not. Liners can be classed as either deep-sea liners or
short-sea liners. *The former carry mainly containerized cargo across the oceans
of the world; the latter carry containerized or conventional cargo on shorter routes.
Ferries are also classed as liners. !'These offer a daily or weekly service for
passengers and vehicles across channels and narrow seas. 2A few ships are still
employed as passenger liners. '*They not only carry passengers but also some cargo
on routes from Europe to North America and to the Far East. “Nowadays the
passenger trade is very small and passenger liners usually operate as cruise ships
for part of the year.

1*Merchant ships also operate as tramps. 6These vessels do not sail on regular
routes or keep to a fixed timetable, but are employed where there is cargo for them
to carry. "Tramps can be classed as deep-sea tramps or short-sea tramps. BA
number are classed as coasters. '*These ply on coastal routes and up rivers to inland
ports. ®¥The traditional tramp cargoes are dry bulk cargoes, but some are designed
to carry general cargoes.

#1A large number of merchant ships operate as specialized vessels. 2These are
designed to carry a particular type of cargo. 2There are several types of specialized
vessel. #The most common are oil tankers. They are owned by the major oil
companies or by independent operators. 2Two other types of liquid bulk carrier of
growing importance are chemical carriers and liquefied natural gas (LNG) carriers.

The basic structure of this passage is the same as the first one, but more information
has been added.
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Copy out the outline in Reading Comprehension (A), but this time add to each of the
three groups the different types of ship which make up that category. After each type
of vessel write in the type of cargo they carry. The first part has been started for you.

(2) liners — deep-sea liners (containerized)
short-sea liners (containerized or conventional)

............................................................................................

Passages not only confirm certain expectations and answer certain questions about
the topic under discussion that the reader may have, they also raise questions and
stimulate the imagination or a desire for further reading.
Use your imagination to try to answer these questions:

(a) Why do only a few merchant ships carry passengers nowadays?

(b) Why do passenger liners operate as cruise ships for part of the year?

(c) Why are tramps mainly designed to carry dry bulk cargoes?

(d) What other types of specialized vessel can you think of?

APPLIED TERMINOLOGY

(A) Terms relating to shapes

The shapes of objects can be referred to by using a number of methods:

1. By using the names of geometric figures

Two-dimensional Three-dimensional
figures Noun Adjective figures Noun Adjective
_ square square @ cube cubic
D rectangle rectangular % cylinder cylindrical
A triangle triangular 4> pyramid pyramidal
O circle circular @ sphere spherical
£ semicircle | semicircular @ hemisphere | hemispherical
O ellipse/oval | elliptical/oval cone conical




8 English for Maritime Studics

When used to describe shapes, the noun or adjective can be used.
e.g. It is shaped like a circle. O
It is circular in shape.

Exercise 1. Describe the shape of these objects using both patterns:

@ Q ®) % ©

Starboard hand

buoy Funnel
) ©® @ )
Cabile link Special mark
buoy

Rudder

(®) (h) @ > <

Faceplate

Lifebuoy

Flag

2. By using letters of the alphabet
These are used to describe shapes in the following ways:

a beam shaped like the letter I =an I-beam ﬁ

a pipe shaped like the letter S =an S-shaped pipe S

3. By using objects with well-known shapes “
e.g. aneye ~ amushroom aneedle
a heart a kidney a finger
Can you suggest any others?
These are used as follows:
a ventilator shaped like a mushroom = a mushroom ventilator
a valve shaped like a mushroom = a mushroom-shaped valve
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Exercise 2. Complete these names using a letter of the alphabet or one of the objects
above:

b (e) (cabin) :
(a) "I_J" (beam) b (se - shaped") Q) (plates)
i) {cut}

(b) %@ splice) (D) ﬂ (ventilator)
(use ‘-shaped”)

(©) {bracket) ® (valve)
_>o) (k) % {tray)
(d w {shackle) (h) [ (shackle) 1)) {tube)
1o D (use ‘-shaped”)

(B) Measurement

(i) General dimensions

We can describe the length of an object using
four different patterns: \

am

1. The beam is three metres in length.
2. The beam has a length of three metres. \
3. Thelength of the beam is three metres.

or by using the adjective
4. The beam is three metres long.

Width/breadth, height, depth and thickness are described using the same patterns.
Radius, diameter, circumference are described using patterns 1, 2, 3.

Exercise 1. Complete this table

Noun Adjective Noun Adjective
width depth
breadth thickness

height
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Exercise 2. Describe the dimensions of these objects in as many ways as possible:

Container

Tank

38Imm 2500mm
Circumference
j EIOmm
229mm
L ifebucy Beamn Piston ring

GUIDED WRITING

(A) Description of buoys

Stage 1. Look at the notes below and study how they can be put together to forma

description.
(Note: all figures in this exercise should be considered as three-dimensional.)
Porthand buoys
- ) Colour; red
_ Shape: can, spar or pillar
Top mark: (if any} red can
% Light: red, any rhythm

Can Pillar Spar

In the system of buoyage adopted by the International Association of Light-
house Authorities (IALA), lateral marks consist of porthand buoys and
starboard hand buoys.

Porthand buoys are red in colour. They are either can-shaped, pillar-
shaped or spar-shaped. If they carry a top mark it is also red and shaped
like a can. Lights, when fitted, are red and flash in any rhythm,
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Stage 2. Using the notes below and the description above as a guide, write a descrip-
tion of starboard hand buoys.

Starboard hand buoys
A Colour; green
i Shape: cone, spar or pillar
,3 § Top mark: (if any) green cone
) Light: green, any rhythm

Cone Pillar Spar

Stage 3. Now try and write a description of these special marks. They are all yellow
in colour and so is their light when fitted. It flashes in any rhythm,

Special marks
x
3 ). 4 b4 %

2 e A Rl

INOTE-TAKING PRACTICE

Abbreviations

When taking notes, the student tries to extract from a reading passage or lecture the
important information and then put it on paper both briefly and coherently. To help
him do this, a number of techniques must be developed. One technique is the use of
abbreviations. Some of these are established, others can be invented. Study the different
forms of abbreviation below:

1. Some established abbreviations:

e.g. = for example cf. =compare no. = number
i.e. =that is to say etc. = and so on NB = note well
2. Some formed from the first letter of a word or words:
N =north IALA = International Association of Lighthouse Authorities

MYV =motor vessel IMO = International Maritime Organization

3. Some abbreviations formed from the first part of a word:

approx. = approximately poss. = possible, possibly
auto. = automatic gen. = general, generally

4. Some formed by omitting most vowels and some consonants, except the final one:
mk = mark govt = government imprvd = improved
ft=1feet dept = department imprvmt = improvement

5. Note how the connectives studied in the grammar section and words and phrases
having the same meaning can be abbreviated or simplified.
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&, + =and, in addition to, also, moreover, not only. .. butalso
or,/ = or, alternatively, either . . . or, on the other hand
but = but, whereas, yet, nevertheless, even so

Exercise 1. Write down these words and phrases in abbreviated form:

(a) for example {i) note well

(b} south (i) alternatively

(c) either...or (k) north-east

(d) thatis to say {I) notonly. ..butalso
(¢) the United Nations (m)and so on

{f) number one (n) motor vessel

(g) compare (0) yet

(h) in addition to

Exercise 2. Use your imagination to write these down in abbreviated form:
(a} possibly (f) amount (k) equipment
(b) seconds (2) porthand () introduction
(c) special (h) quick (m) mathematics
(d) machinery () top mark (n) books
(e) optional () group (0) accommodation

Lecture: Buoyage

You will now have a lecture describing more buoys used in the IALA Buoyage
System ‘A°. Listen to the lecture and complete the note outline below. The
Jirst part has been done for you. The text of the lecture can be found in
Appendix II. Do not look at the text until you have completed the exercise.

The IALA buoyage system ‘A’

1. Card. mks
(a) N Card. Mk

Col: black over yellow
Key

A A
A A Bl sicck Shpe: pillar or spar
g ﬂ [ vettow Topmk: 2 black cones, pts upwds
Light: (when fitted) (i) col: white
(ii) thythm: V Qk Fl

OR Qk Fl



(b) E Card. Mk
A
Ty

Af

2. Isolated Dngr Mk

e ©
. . - Black
!Si E Red

Shipping 13

L e ) LN
] 1] oL U
TopMK: oeeeceiiii e
Light: (when fitted): () col:................

(ii) rhythme:............
[8's) TSP
Light: (.ecovvennninnnn, ) X 1) T

(ii) rhythm.............
....... Cooernererenene) (Deenneneneencninnenans

1) OO
....... [ CPUTTURRUPRITS I § } TRt

-----------------------
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@ Key e n e s ueet i e ans st er st a b b ee

@ White
@ % /] Red

....................................................

Now turn to Appendix Il and read through the lecture checking your notes.

(Note: Isophase — the period of light equals the period of darkness
Occulting - the period of light is longer than the period of darkness
Flashing — the period of light is shorter than the period of darkness. )

GUIDED WRITING

(B) Buoyage
Use your notes to help you complete the description of the buoys used in the IALA
Buoyage System ‘A’ which you started in Guided Writing (A).
Stage 1. Give your composition a title.

Stage 2. Foryour first two paragraphs, copy out the paragraphs in Guided Writing (A),
Stage 1.

Stage 3. For your third paragraph add your description of starboard hand buoys,
Stage 2.

Stage4. On a new line, copy the sentence: ‘Cardinal marks are divided into Jour
groups corresponding to the four points of the compass’. Then use your
notes to help you write a paragraph on a North Cardinal Mark, East
Cardinal Mark, South Cardinal Mark, West Cardinal Mark, Isolated Danger
Mark and Safe Water Marks.

Stage 5. Add on your description of special marks from Guided Writing (A), Stage 3.

Now read through your description carefully to check for spelling mistakes and errors.



UNIT Il
SHIP TYPES

READING COMPREHENSION

(A) Types of merchant ship (version 1)

The following passage is about different types of merchant ship. Before you read the
passage, write down on a piece of paper the names of any type of merchant ship you
know. Try to divide your ships into groups based on the type of cargo they carry
fe.g. passenger ships, liquid cargo ships). Now read the passage.

IMerchant ships can be classified according to what they carry. *Most are designed
to carry cargo, but a few still carry passengers.

3Cargo ships can be divided into two basic types. *One type carries dry cargo,
the other carries liquid cargo. *Multi-deck vessels are a traditional type of dry cargo
ship. Their holds are divided horizontally by one or two tween decks. "Dry bulk
cargo is carried in bulk carriers. #These do not have "tween decks. *Container ships
are the most modern type of dry cargo carrier. !°They carry containers of standard
dimensions. "' Fruit, meat and dairy produce are carried in refrigerated ships. 120il
tankers are the most common type of liquid cargo carrier. *They are often very large.
14Two other types of liquid bulk carrier of growing importance are liquefied natural
gas (LNG) carriers and chemical carriers.

15In comparison with cargo vessels, passenger ships are fewer in number and
type. 16Passenger liners are the traditional type of passenger ship. 1" Nowadays their
number has been greatly reduced. '®Cruise ships are another type of passenger
vessel. These are often converted passenger liners. 2°Ferries are the most common
type of passenger vessel. 2Many of them are also designed to carry vehicles.

Were any of the ships that you had thought of mentioned here?

A summary of a reading passage can sometimes be made in the form of a tree diagram.
Complete the one below using the information from the reading passage.

15
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A container ship (Unit 1)
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A ferry (Unit II

Merchant ship types

......... Passenger ships

Dry cargo ships e riraee v

sesessansarssas Arrtverbernan ssssreseursnaasa Pettttburean L T reasaras
"

exmasraanan Faset st aerrannan - soussnsaarsaas Frssrtatrerean areesevnavaanarsana Fresebres

rereseenanransan Fassstti e erersesvrsenanaanas IR ET) L T R I sane

Use your diagram and the passage to complete these statements:

(@) Merchant ships can be designed as.................

(b) Cargo ships can be divided into...... erereearaaeas



(e) Three types of passenger Ship are......coviiviioiivivir e eieas

Now put these sentences together to form a paragraph. The paragraph will also be a
summary of the reading passage.

GRAMMAR

(A) Articles

(i) The,a, an, zero article

Nouns in English can be preceded by the definite article (the) or by the indefinite article
(a, an) or by no article at all.

The definite article (the) is used when the noun (singular or plural, countable or
uncountable) being referred tothas a particular rather than a general reference, that is,
when we can identify what is being referred to.

Here are three situations when we can identify what is being referred to:

1. When the noun has been mentioned already
e.g. Colliers are designed to carry coal. The coal is carried in bulk.

2. When words following the noun define which particular one it is
e.g. Ships of all types use this port; the ship over there is an LNG carrier.
(Note: The phrase ‘over there’ tells us which ship is being referred to, but ‘of all
types’ does not.)

3. When there is only one of the noun in the world, or only one in the context being
referred to
e.g. the sun, the equator (with reference to the earth)
the bridge, the Captain (with reference to a ship)
This quality of uniqueness is also present with superlatives
e.g. the largest ship, the most important port.

The indefinite article (a, an) is used in front of singular nouns when they are used
as countable nouns and when the reference is general rather than particular, that is,
when we do not say which example of the noun is being referred to:

e.g. There is a ship in the port.

When the noun is plural, or when the noun is used as an uncountable noun, no article
is used.

e.g. There were cadets on board.

There was oil floating on the water.

When we refer to a class of objects rather than to examples of that class, the distinc-
tion between definite and indefinite use disappears, and there are three possible ways
of referring to countable nouns:
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e.g. The container ship is designed to carry containers,
A container ship is designed to carry containers.
Container ships are designed to carry containers,
(Here all three sentences mean: All container ships are designed to carry containers.)
but there is only one way of referring to uncountable nouns;
e.g. Oilis carried in tankers.

Exercise 1,

Exercise 2.

Write out the paragraph below using a, an, the or no article as appropriate:

.......... largest type of cargo ship is .......... tanker. .......... tankers are
designed to carry .......... liquid cargo suchas .......... oil. .......... cargo is
pumped directly into .......... holds by .......... powerful pumps. ..........

holds are constructed as .......... tanks. .......... tanks are sub-divided into

.......... central tank, two wing tanks and .......... expansion tank. ..........
expansion tank allows.......... oil to expand in hot weather. .......... bridge
superstructureand.......... engine room are situated aft to leave more room
(o) QR Cargo. .......... bridge is connected to .......... forecastle by
.......... catwalk. .......... tankers which are over 500,000 dwts are known
AS vererrens ultralarge crude carriers (ULCCs).

Add these words and phrases in turn to the basic sentence in the appropriate
Dlace. Put in the only where necessary. Study the examples.

Basic sentence; Ships have crossed the Atlantic.

Addition: many
- Many ships have crossed the Atlantic.
Addition: which we saw yesterday
- The ships which we saw yesterday have crossed the Atlantic.

Now add thesein turn:
(a) ofalltypes {d) which arrived today
(b) largest (e) loading inthe port

(¢) merchant (f} most
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(B) Logical connectives (i)

Here are some more connecting words for joining statements: because, therefore,
however,

Study how they are used in these examples:

1. Because gives the reason or cause
(a) Multi-deck vessels have ’'tween decks.
(b) *Tween decks help stowage.
(a) + (b) Multi-deck vessels have 'tween decks because these help stowage.

2. Therefore expresses consequence or result
(a) Ships are designed for many purposes.
(b) Their type and size vary considerably.
(a) + (b) Ships are designed for many purposes, therefore their type and size vary
considerably.

3. However introduces a qualification or concession
(a) Passenger liners carry passengers.
(b) Some carry alarge amount of cargo as well.

(a)+ (b) Passenger liners carry passengers; however, some carry a large amount of
cargoaswell.

Exercise 1. Now join these pairs of sentences using because, therefore, however, as

appropriate:

(a) Multi-deck vessels usually carry general cargo.
Some carry containers as well.

(b) Passenger liners have high superstructures.
They need a large number of decks.

(¢} Many ferries are designed to carry vehicles.
They have doors at the bows or stern.

(d) Cargo ships are usually designed to carry dry or liquid cargo,
OBO (oil, bulk ore) ships are designed to carry both.

(e) Bulk carriers carry large quantities of loose cargo.
They have large unobstructed holds.

(f) Passenger liners often operate as cruise ships for part of the year.
There is not always encugh business for them on liner routes.

Here are some more connecting words: although, consequently, as.
Study the examples and decide if they introduce a clause of (1) reason or cause,
(2} consequence or result, (3) qualification or concession.

(a) Cargo liners sail on fixed routes and keep to a timetable, consequently some are
designed to carry a few passengers.
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(b) Bulk carriers do not usually carry derricks as loading and unloading is done by
special cranes.
(¢) Although tankers sail on fixed routes, they do not carry passengers.

Your answers should have been:
{a) consequence or result
(b) reason or cause
(c) qualification or concession

Exercise?. Rewrite the sentences in Exercise 1 above using as, consequently, although,
asappropriate.

READING COMPREHENSION

(B) Types of merchant ship (version 2)

Read through this development of the reading passage in Reading Comprehension (A)
and circle the words and phrases which the words underlined refer to. Note that when
a singular noun is used with the definite article to refer to a class of objects, it is usually
JFoliowed by a plural pronoun.

tMerchant ships can be classified according to what they carry. 2Most are designed
to carry cargo, but a few still carry passengers.

3Cargo ships can be divided into two basic types. “One type carries dry cargo, the
other carries liquid cargo; however, an OBO ship is designed to carry both. *A tradi-
tional dry cargo ship is the multi-deck vessel. Her holds are divided horizontally by
one or two "tween decks, because these make stowage of individual packages easier.
Dry bulk cargo is carried in bulk carriers. *These do not have tween decks as cargo
is carried loose. 9The most modern type of dry cargo carrier is the container ship.
10They carry containers of standard dimensions, consequently stowage is easier.
1' Fruit, meat and dairy produce are carried in refrigerated ships. 120il tankers are the
most common type of liquid cargo carrier. *They are often very large, because huge
quantities of oil need to be transported and one large vessel is more economical to
operate than two smaller ones. '“Two other types of liquid bulk carrier of growing
importance are the liquefied natural gas (LNG) carrier and the chemical carrier,
although chemicals can also be carried in drums in general cargo ships.

1sIn comparison with cargo vessels, passenger ships are fewer in number and
type. 6The traditional passenger ship is the passenger liner; however, many carry
cargo as well. "Nowadays their number has been greatly reduced, because of
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competition from air transport. ® Another type of passenger vessel is the cruise ship.
9These are similar in appearance to passenger liners. 2 The most common type of
passenger vessel is the ferry. 2!Many of them are also designed to carry vehicles,
therefore these have doors at the stern or bows.

Using the information in the passage and the connecting words studied in Grammar (B),
carry out the following instructions.
(a) add a qualification to this statement:
Cargo ships carry either liquid or dry cargo.
(b) add areason to this statement:
Multi-deck vessels have "tween decks.
(¢) add aconsequence to this statement:
Containers are of standard dimensions.
(d) add tworeasonsto thisstatement:
Qil tankers are often very large.
{e) add a qualification to this statement:
Chemicals are carried in chemical carriers,
{f) add a gualification to this statement:
Passenger liners are designed to carry passengers.
(2) add aconsequence to this statement:
Many ferries carry vehicles.

When we qualify a statement we often add a reason.
Use your imagination and knowledge to answer these questions.
(a) Why are OBO ships designed to carry both liquid and dry cargo?
(b) How do’tween decks help stowage of cargo?
(c) Why is it more economical to run one large tanker than two smaller ones?
(d) Why do general cargo ships sometimes carry chemicals?
(e) Whydo passenger liners also carry cargo?

APPLIED TERMINOLOGY

(A) Terms relating to a ship’s hull

The main body of a ship is called the hull,

2 /

Hull
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The hullis divided into three parts:

>Fore and Midships After enﬂ

The foremost part is called the bow and the rearmost part is called the stern.

Bow ) /.Stern

Exercise | Cover the diagrams above and label and diagram below where indicated.

L8 3 N \bl (R |3 S Ao @) .

fado

Terms relating to the hull surface

The hull surface may be referred to using the following terms.

I
----%Bow Amidships Quartu/----\ﬁ::r

Sider—jsma

Bottom

(Note: When standing in a ship and facing the bow, the left-hand side is called the port
side and the right-hand side is called the starboard side. These can be added to the above
terms.

e.g. the port bow, the starboard quarter, the port side amidships.)

The side of the hull can be referred to more accurately by using the side, the part and
the waterline.

e.g. theship was hit on the port bow one metre below the waterline.

Exercise2. Using the table to help you, use your imagination to complete the sentences
below. The first has been done for you.

bow | . inches
port above

sideamidships | .......... feet the waterline
starboard below

quarter | ... metres
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(b) The ship was holed

..................................................................

(c) Thestabilizers were fitted

..........................................................

(d) The sailors painted the hull

........................................................

(e) There was thick armour plating

..................................................

(B) Measurement
(ii) Ship’s dimensions

Study the diagrams below showing some important ship dimensions:

Overall length (LOA) 46 m

[\
\

- water line

eI ength between perpendiculars (LBP) 138m——w
Registered length 142 m

Height 30m
Freebaard Registered l
o depth | 2m
Draught (droftd 8m

v

Extreme breadthan
Registered braadth 26m

{Note: Draught (draff), freeboard, height depend on load carried. Draught may be
expressed verbally,
e.g. Theship draws 8 metres.)

We can describe the dimensions of a ship using the following patterns:
1. Thesship’s overall length (LOA) is 146 metres.

2. The overall length (LLOA) of the ship is 146 metres.

3. Theship has an overall length (LOA) of 146 metres.
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Exercise 1. Now look at the diagrams of the ship again and make similar statements

about her other dimensions.

You may be asked the following questions over theradio:
‘What is your draught (forward/aft)/freeboard/height?’
To which you reply:
‘My draught (forward/ aft)/freeboard/heightis . . .

GUIDED WRITING

(A) Description of different types of warship

Write a brief description of some of the different types of warship.

Stage 1.

Stage 2.

Combine the sentences in each group below to form short paragraphs. The
first sentence in each group is the main statement and stays the same. The
other two pairs can be combined to form two sentences using any of the
connecting words studied so far.

In the past the largest warships were battleships.
They were designed for heavy bombardment.
They carried up to sixteen-inch guns.

Their speed was relatively slow.

They were large and had heavy armour plating.

Nowadays aircraft carriers are the largest warships.
Most carry aircraft and helicopters.

A few carry helicopters only.

They have a narrow bridge superstructure.

This leaves more room for the flight deck.

Another type of warship is the cruiser.

These are smaller than battleships.

They are larger than destroyers.

They are designed to combine fire-power with speed.
They carry medium-sized guns and missiles.

In the next two groups the order of the sentences has been confused. Choose
the main statement and then sort out the other sentences joining them
together as appropriate.
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Stage 4.
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These are expensive to run.

They are built for speed and manoeuvrability.
They may have diesel engines for cruising.
They are often powered by gas turbines.
Patrol boats vary greatly in design.

It carries guided missiles in addition to conventional guns.
Many frigates have an anti-submarine role.

Destroyers and frigates are designed for escort duties.
They carry weapons for destroying submarines.

The modern destroyer is taking over the role of the cruiser.

A modern destroyer (Unit I

Now try and write a brief paragraph on submarines. Use a reference book if
necessary.

In order to form a composition, paragraphs are put together in a natural
and logical order.

What sort of order do you think the first three paragraphs are in? Arrange
the other three paragraphs in the same way.

Put all the paragraphs together to form a description of some of the different
types of warship.
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A nuclear submarine (L/nit IT)

NOTE-TAKING PRACTICE

Symbols, omissions

Symbols are also used to cut down the amount of writing needed in note-taking.
Many of these are used in mathematics.
Study these symbols and their meanings.
= : is, are, has, have, equals
.. 1 therefore, consequently, thus, so
* : because, as, since.
Note also how one abbreviation can be used for words of similar meaning:
but: however, (al)though.

The words which are written down in note-taking, either in full or in abbreviated
form, are only those words which carry information that is relevant. All other words
can be omitted. The groups of words which we tend to omit when taking notes are
listed below:

1. Auxiliaries be (am, is, are, was, were), have (have, has, had), do (do, does, did)
2. Articles the, an, a, some

3. Pronouns he, him, his, himself etc., that, which, etc.
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4, Prepositions of time, direction, place, and when attached to verbs, adjectives

and nouns.

(Note: The above list is only a guide and the note-taker must make up his own mind
as to what can be left out either because it is not important or because it can be added
when the notes are expanded.)

Before listening to the lecture, try doing Exercises I and 2.

Exercise 1.

Exercise 2,

Expand these notes into full sentences:

(a) Tugs —4 basic types (i) river, (ii) coastal, (iii) harbr, (iv) ocean-going.
(b) Dredgers remove sand & mud fro chnls & hrbrs.

(c) Icebreakersimport ° N ports & chnls frze winter.

(d) Lightships look like ord ships BUT no eng "’ towd postn & anchrd.
(e) Lifeboats —many types. In UK manned by vols & supp by voltry dons.
(f) Pilot launches = mtr boats for transport pilots to & fro ships.

Try and reduce these sentences to note form:
(a) Tugs must be stable in all conditions, manoeuvrable and have sufficient
power.

(b) Dredgers are of three main types: they can be either bucket dredgers,
suction dredgers or grab dredgers.

{(c) Ships must use these ports all the year round, therefore it is necessary
to keep them open.

(d) Lightships not only have a light, but also a foghorn, a radio beacon
and meteorological equipment.

(e¢) Lifeboats must be strong, stable and manoeuvrable and their crew
must be well trained.

{f) Pilot launches must be seaworthy as pilots go out in all weathers.

Lecture: Special duty vessels

QO Listen to the lecture on some of the special duty vessels that you can expect to
see around a port and complete the outline below using note-form throughout.

Tugs —.covuveen basic types (i).......... , (i) harbr, (ii)............... (1) TN -going
.......... impt reqmts (i).........., {ii) manoeuvrable, (iii)............ L
Icebreakers — import.]' o .'.EJ.‘.I;I!ports...f".'.".l. e feeraerans s
r !
shps MUST ...‘ii:é?...p‘.:‘.?‘f‘:... all yT ...\ vl e ODEN
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Dredgers — remove ..o ieveninenne frochnls ............. eervrrnaanens varerarenens

......... . main types (De.evvvvevevrnernnereny ({Devereeneenneneney (i),

A dredger (Unit I

Lightships — look like.......ccccoviveniiiannnnn. ererrientirnenenreans towd....... Cerihereneranenes
veeenseer anchrd.
have light & .....oveirerenennnn. s eeerareneneararenens reres veererreeraserereans

L L

........ XL
s FseNsAmNsE ST L ISPt R RS ERT AR TR P a ey L L R T seessssaverenenrRrirsid
¥erstaaRsaasrensuns AresstsscarevsnTan N TIny vevesEEAAsR s anenen sesstsasrerenrerarinwy +
snarsmerranans “sassinsasrenenrarenrarenTan CrrreavesIrARsRensnS tessssrreerarenennnn Wreaen

Now look at Guided Writing (B) and do the exercise there.



Ship Types 31

GUIDED WRITING

{B) Special duty vessels
Use your notes to help you write six paragraphs, one about each type of ship described
in the lecture, i.e. tugs, dredgers, icebreakers, lightships, lifeboats and pilot launches.

When you have finished your descriptions, check them against the lecture in Appendix
II, Were your notes adequate?



UNIT I
SHIP CONSTRUCTION

READING COMPREHENSION

(A) Building ships

A reading passage is often divided into paragraphs. Each paragraph is made up of a
number of sentences. These sentences are usually about the same topic. The topic of a
paragraph may be summarized by a sentence or part of a sentence anywhere in the
paragraph. By picking out the topic sentence, it becomes easier to understand the
paragraph.

Read the following passage about building ships and underline the topic sentence in
each paragraph. The first one has been done for you. Do not stop for very long on
words you do not understand.

IShips cost a lot of money to build. 2A general cargo vessel costs several million
pounds and a giant tanker can cost over £40 million pounds. *One reason for this is
the high cost of steel and other materials used in shipbuilding. “Another reason is
the high cost of labour.

SA modern shipyard is designed for building ships as cheaply and quickly as
possible, ®Many of the old processes have disappeared or been combined into one
fully mechanized process. "Machines are now used instead of men. #Today, ships
can be built in about sixteen months and costs can be kept to a minimum.

*Who designs ships? '°Ships are designed by naval architects. !! The largest ship-
ping companies have their own naval architects. '2In Europe and Japan, shipyards
employ naval architects to design a ship for a customer, or offer basic designs which
can be varied to suit the customer’s needs. *Shipowners may also go to indepen-
dent firms of shipping consultants and ask their naval architects to design a ship
for them.

4When shipowners decide to order a new ship, they tell the naval architect the
cargo they want the ship to carry, They also tell him what routes the ship will ply
and the desired speed. $They put limits on the ship’s dimensions and on the price
that they are prepared to pay. "The ship must also comply with the rules of the

32
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fe b iad
classification society and international regulations. 8Economic, engineering and

safety factors all govern the design of a ship.
You should have underlined sentences 5, 10 and 18.

Now read the passage through more carefully. Notice how words from everyday
English often take on a slightly different meaning in more scientific English. For
example, ‘high’ usually refers to height; what does it mean in sentences 3 and 4? An
architect usually designs houses; what does a naval architect design, sentence 10?
Governments govern people; what does ‘govern’ mean in sentence 18?

Also work out the relationship of the sentences within a paragraph to the topic
sentence and to each other. For example, do they add examples (as in sentence 2} or
reasons (as in sentences 3 and 4)?

When you have finished going through the passage, try placing the following words
and phrases in the sentences indicated. It will sometimes be necessary to replace and
re-order words.

(a) for example (2) (g) in addition (13)

(b) this is because of . . . and (3 and 4) (h) not only . . . but (14 and 15)
(c) withtheresultthat...and(6and?7) (i) in addition (16)

{d) consequently (8) (j) furthermore (17)

{e) forinstance {11) (k) tosumup (18)

(f) alternatively (12)

GRAMMAR

(A) Passives

Study these pairs of sentences:

1. Naval architects design ships, Active
Ships are designed by naval architects. Passive

2. Men built the tanker in six months. Active
The tanker was built in six months. Passive

3. First, I measured the piece of metal. Active
First, the piece of metal was measured. Passive

In each pair of sentences the meaning is similar, but the object in the active sentence
has become the subject in the passive one.
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The passive has a number of uses in English:

1. It allows the object of a sentence to be moved to the subject position. Here it
becomes the main focus. In example 1, the active sentence would probably be used
in a paragraph on naval architects, the passive version in one about ships. Naval
architects now becomes the agent introduced with by.

2. It also allows the writer to avoid a subject like men in example 2. Men does not add
any useful information and therefore can be left out of the passive version. The
point of the sentence is not who built the tanker, but 2ow long it took to build.

3. The passive also allows us to write in an impersonal style. This is useful in more
scientific English, particularly for writing reports of experiments. Look at example 3.
The passive not only makes it more objective, but also makes the reader focus on
the action rather than the person doing the action. The person is unimportant here,

. to be past participle

The passive is formed by (in the required tense) + (of the main verb)
Examples:

(a) are built (simple present)

(b) arebeing built (present continuous)

(c) was built (past simple)

(d) will be built (future)

() canbe built (can)

(f) mustbe  built (must)

(g) being built (present participle)

{h) to be built (infinitive)

The pattern is the same for all tenses (a, b, ¢, d, etc.), for modals (e, f, etc.) and for
gerund (g) and infinitive (h) forms.

Exercise 1. Look again at the example pairs of sentences and then rewrite these
sentences in the passive form:
(a) Nowadays they make ships of steel.
(b) The Queen will launch the tanker tomorrow.
(c) They are painting the hull.
{d) The Royal Navy has ordered two new warships.
(e) They used to build ships of wood.
(f) You can join two pieces of metal together by welding.
(g) Next, we weighed the piece of metal.
(h) People must prepare the plates properly.
(i) They had to repair the bows.
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Exercise2. Rewrite this paragraph putting most of the verbs into the passive to make
it sound more formal:
When we fit out a ship, we complete her, We put in the engines, if we
have not already installed them. We finish off the superstructure and
construct the accommodation for the crew. In addition, men erect masts
and derricks and put various items of deck machinery in place. Outside
companies usually do the electrical work, plumbing and any woodwork.
Someone must also buy the furniture and fittirigs for all the saloons and
cabins. All this work Wthh we do after we have launched a vessel, we call
fitting out’. se. .~ s oE B

L

(B) Time reloters

(i) Sequence
When we want to show that processes or events happen one after the other, we use
sequence words or time clauses.

1. Sequence words
Some common sequence words are: first, then, next, after that, afterwards, later,
eventually, finally. These are usually put at the beginning of the process or event that
they introduce:
e.g. First, I went to college . . . . Then, I went to sea. . . .
These events may be described in a series of sentences, or they may be linked by a
semi-colon (;), or the connective and.

Except for first and finally they may be used in any order.

Exercise 1. Study the sentences below which show the sequence of events in the
building of a ship. Write them out in a paragraph using the above sequence
words to introduce each stage in a sentence.

1st — The plans are completed by the naval architects.

2nd — The plans are approved by the classification society.
3rd — The parts of the ship are prepared.

4th — The parts of the ship are put together.

5th — The ship is launched.

6th — The ship is fitted out and completed.

7th — The ship goes for sea trials.

8th — The ship is handed over to her new owners.

2. Time clauses

Time clauses can begin with after and before. Study these examples, which show how
the first two sentences in the above description can be joined together using time
clauses:
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After the plans are completed by the naval architects, they are approved by the
classification society.

Before the plans are approved by the classification society, they are completed by
the naval architects. -

This time we are joining the first two sentences to form one sentence; the plans in the
time clause becomes #hey in the main clause.

Exercise2. Using the events in the previous exercise, complete these sentences:

{a) After the parts of the ship are prepared,

.......................................

D) e , she is fitted out and completed.

(&) I PSRN , she goes for sea trials.

3. Reduced time clauses

When the subject of the time clause is the same as the subject of the main clause, the
time clause can be reduced in the following way:

After the plans are completed by the naval architects, they are approved by the
classification society.

= After being completed by the naval architects, the plans are approved by the
classification society.

Exercise 3. Reduce the sentences that you have completed in Exercise 2 so that they
are like the example above.

READING COMPREHENSION

(B) Building ships {cont.)

So far we have seen that sentences are linked grammatically, for example a noun in
one sentence becomes a pronoun when referred to again. Sentences are also linked by
meaning. That is to say, words are often repeated to show the meaning link between
sentences, though they may be in a different form. For example the past participle
completed may appear in the next sentence as the noun completion. Also, in order to
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avoid using the same word twice, a writer will use a word or phrase with the same
meaning, for example, sAip may become vessel.

Read through the following passage, which is a continuation of the reading passage on
page 32. As you read, mark the passage to show the meaning links between sentences.
These links may or may not be in consecutive sentences. The first is done for you.

'The building of a s_hilp_ follows a well-ordered sequence of events. 2After the vessel
has been ordered, the plans are completed in the drawing-office. Next, the final
plans must be approved by a classification society such as Lloyds Register of
Shipping. “This is necessary if the owner wants his ship to be classed. *While the
ship is being built, constant checks are made to make sure she is being built to the
standards of the society. ¢Classification will show that the ship is seaworthy and
able to carry the cargo she has been designed to carry.

"Nowadays a shipyard is organized so that each stage in the building of a ship is
done in a continuous chain of shops. #Each shop is linked by conveyor rollers and
moving cranes on rails. °First of all, steel plates and bars are taken from the stock-
yard to the preparation shop. 1°Here they are cleaned by shot blasting. !' Then,
they are coated with a primer paint to prevent corrosion. '2Later, they are cut and
shaped automatically by machines. '*Cutting is done by gas torches and shaping by
giant presses. “After that, the pieces are welded together in prefabrication sheds to
form sections. SWelding is now used instead of riveting for joining pieces of metal
together. 16Riveting uses more steel than welding and was therefore more expensive.
7]t also increases the weight of the ship without increasing the strength. 8The
prefabricated sections are then transferred to the bu}ldln% ber’th ‘%Eventua]ly, they
are lifted into position by giant cranes. ' o

2When a ship is ready, she is launched. #Some shlps are bullt ona shpway and
slide into the water. 22Others are built in a dry dock. #The dock is then flooded
with water and the ship is floated out. #After being launched, she is towed to the

|, fitting out basin by tugs and completed.
- OBA completed ship goes for sea trials before she is handed over to her new
owners. 26During these the ship and her equipment are thoroughly tested.

Now use the information in the reading passage to write out the following sentences
in the correct sequence giving an outline summary of the building of a ship:

(a) The ship is launched.

(b) The ship and her equipment are tested at sea.

(¢) The plans receive the approval of the classification society.
(d) The new owners take possession of their vessel.

(¢) The order for the ship is placed.

(f) The parts of the ship are prepared.

(2) The sections are assembled on the building berth.

(h) The final plans are drawn up.

(i) The parts are welded together to form sections.

(i) The ship is fitted out.
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The stockyard (Unit I1)

In the preparation shop: a cutting machine (Unit 711)
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[n the prefabrication shop: welding the sections (Unit 1]

The building berth (Uit 11D
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APPLIED TERMINOLOGY

(A) Terms relating to the hull

The main part of a ship is the hull. This is the area between the main deck, the sides
and the hottom.

Main deck

=7

Bottom

It is made up of frames covered with plating.

Main deck plating

Frames  Bedies

Floor Bottom
frames plating

The hull is divided up into a number of watertight compartments by decks and
bulkheads. Bulkheads are vertical steel walls going across the ship and along. Decks
divide the hull horizontally. Those dividing up cargo spaces are known as *tween decks.
The hull contains the engine room, cargo space and a number of tanks. In dry cargo
ships the cargo space is divided into holds, in liquid cargo ships it is divided into tanks.
At the fore end of the hull are the fore peak tanks and at the after end are the after
peak tanks, They are used for fresh water and water ballast. The space between the
holds and the bottom of the hull contains double bottom tanks. These are used for
ballast water and fuel.

Bulkheads Bulkheads

(_ tween deck|tween deck “tween deck|'tween deck /

After Engine Fore

peak Hold Hold room Hold Held peak.

tank tank,
Double boltom fanks Double botforn Tornks
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Terms relating to superstructure

All permanent housing above the main deck is known as superstructure. The basic
pattern of superstructure for a traditional dry cargo ship is shown below,

Bridge
superstructure
Pool Forecastle
| I 1l
MNo.5 No 4 Engine
9 No.3 No 2 No. |
room
Shatt tunnel

Exercise 1. Complete this description of a modern cargo ship:

__ L= R

Y 57D 47D 2 37D ITD [/
5iH ER 4LH 30T Z2LH ILH

TIIITITIE T T , — I 1 I I T TTH IO LT

The diagram above shows the layout of a modern dry cargo ship. The

hull is divided up into a number of watertight ............... by decks and
steel covvviininannen At the fore and after ends of the hull are the ...............
tanks and the ............... tanks. The ............... is situated at the after

end of the ship to leave more room for cargo. The cargo space is divided
up into ....ceeeveneenns These also have ............... Above the main deck is
the ............... At the fore end is the ............... At the after end the

............... superstructure and the ............... are combined.
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Exercise 2. Now write a similar description of this tanker:

C
AP/ £. Room o Nall [NolO] No.9 | NoB | No.7 | No.6 [ No.5 | No.4| No.3 | No2
|

(B) Measurement

(iif) Displacement

From Archimedes’ Principle we know that a ship when fully afloat displaces a weight
of water equal to its own weight. Therefore a ship’s weight is expressed in terms of
displacement.

There are different displacements for different types of ship and condition:

for warships
Displacement : The weight of water displaced when loaded with fuel,
water, stores, ammunition and with crew on board

Standard displacement: The weight of water displaced when loaded with stores,
ammunition and crew on board, but without fuel and

reserve feed water
for merchant ships
Load displacement: The weight of water displaced when loaded to her marks
with cargo, stores, fresh water, fuel, water ballast, crew,
passengers and baggage
Light displacement: This is the weight of the hull of a ship and her machinery
(lightweight) and spare parts, and with water in her boilers and con-

densers to working level plus lubricating oil and cooling
water
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Exercise 1. Label these disagrams with displacement, standard displacement, load
displacement, light displacement (lightweight) as appropriate.

............. by o

(d) ...

GUIDED WRITING

(A) Description of building a ship’s hull

Write a brief description of the sequence of events in the building of a ship’s hull,

Stage 1.  Study this flow chart, which shows each stage the plates and bars go

through on their way to the building berth:

Stockyard Preparation Platers’
() shop ( ) shop

@ () Y Cy T )
()
Building Assembly

berth () shop

() ()
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Stage2.  Read through these sentences and put them into the correct sequence on
the diagram above. The first (e) has been done for you.

% (@) The units are carried to the building berth by giant cranes.
¢ (b) Inthe platers’ shop they are cut to the correct size by gas torches.

{c) They are conveyed to the preparation shop by magnetic cranes.

¥ (d) In the assembly shop they are joined together to form larger units.

{¢) Thesteel plates and bars are off-loaded from lorries or railway wagons.

(f) At the building berth the units are welded together to form the hull,

(g) They are transferred to the platers’ shop by conveyor rollers.

(h) In the preparation shop they are coated with primer paint to prevent
COrTosion.

7 () They are transferred to the assembly shop by cranes or conveyor
rollers.

(i) Inthe platers’ shop they are shaped by different presses and rollers.

(k) The steel plates and bars are stored in the stockyard ready for processing.

() Inthe preparation shop they are cleaned by shot blasting.

w

—
LA 3 e

T s IR

Stage3.  Put the sentences fogether into a paragraph describing the building of a
ship’s hull. Introduce each stage with sequence words or time clauses.

NOTE-TAKING PRACTICE

Ordering, layout

Ina lecture, a lecturer may use the following words and phrases to introduce a sequence
of events or a series of ideas:
first (of all); firstly; at first; in the first place
He will possibly introduce other events and ideas with:
secondly, thirdly, etc.: then; next; after that; afterwards; later; eventually; sub-
sequently; following; after; before; prior to; again; another
He will perhaps finish with:
last (of all); lastly; atlast; ultimately; finally
Innote-taking all these can be abbreviated by using numbers and letters of the alphabet:

1 I @ A @
2 I (i) B ®
3 111 (iii) C ©

etc. etc. etc. etc. etc.
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When using these abbreviations the layout should be clear:

€8 i S
(1) veerrreiicreiiininie, ) R
(o) USROS
ST N (D) cerrrrrrrrreecnararanene
() cevrrrrerireneerenaen, 2 e
1) SO

Lecture: Improvements in cargo ship design

Listen to the passage for Practice 1 on the improvements in the design of cargo
ships and complete the first outline below, using notes:

QO

Imprvmts in ship design

1. Ships now faster

Now listen to the passage for Practice 2 and complete this outline (this time more
information has been added):

..................................................................
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3. Imprvd use of hull space

Now listen to the complete lecture on the improvements in the design of cargo
ships and make your own notes. This time there is even more information and

you will have to expand the basic outline.

GUIDED WRITING

(B) Improvements in cargo ship design

Without turning back to Appendix IT use your notes to help you write a short descrip-
tion of some of the improvements in the design of ships. Your description should
consist of a very short introduction and four short paragraphs.




UNIT IV
MANNING

'READING COMPREHENSION

(A) The organization of a ship’s crew

A reading passage often has a diagram to go with it. This diagram should help you to
understand the reading passage. It will give you some idea of what the passage, or
part of the passage, is about. It may also give you some idea of the structure of the
passage.

Study this diagram. What do you think the passage is about? In what order do you
think the writer will discuss the organization of a ship’s afficers and crew?

MASITER
Deck De [partment Engine Department Catering Department Radio Delpartment
Officers Officers Offilcer Offic|er(s)
Galley Slection Sa]o'on Section
Petty Officers Petty Officers Petty Officers
Rat|ings Ratilngs Ratilngs
Now read the passage

The man in charge of a ship is the Master. He is responsible for the ship, her cargo
and the safety of the crew. He must be well qualified and an experienced navigator.

47
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Although his correct title is the Master, he is addressed as ‘Captain’.

The organization of the crew of a cargo ship is changing, but it is still customary
to find Deck, Engine, Catering and Radio Departments in ships of a reasonable
size. Each department is made up of a varied number of officers, petty officers and
ratings.

The Chief Officer, or First Mate as he is often called, is the Master’s chief officer
and head of the Deck Department. He is assisted by a Second Officer (Mate), a
Third Officer (Mate), and sometimes a Fourth Officer (Mate). Several companies
employ a First Officer as well as a Chief Officer. The Deck Department also
includes a Boatswain (Bosun) and a Carpenter, both petty officers, and a number
of ratings. These are made up of Able Seamen (AB), Ordinary Seamen (OS) and a
middle grade known as Efficient Deck Hands (EDH). There are other grades of
seamen. On some ships Navigating Cadets are carried for training purposes.

The Chief Engineer is head of the Engine Department. He is assisted by a
Second, Third, Fourth and sometimes Fifth Engineer. An Electrical Officer may
also be carried. The engine room petty officers are the Storekeeper and Donkeyman.
On tankers there is also a Pumpman. He is also a petty officer. The engine room
ratings are Firemen and Greasers. There may also be Engineer Cadets.

The Catering Department is under the Chief Steward. It is divided into a saloon
and galley section. The former is headed by the Second Steward, the latter by the
Ship’s Cook. They are both usually petty officers. They are assisted by several
stewards and cooks, and by a number of junior ratings.

The Radio Department often consists of only one man: the Radio Officer. On
ships where continuous radio watches are kept there may be three radio officers: a
Chief, Second and Third.

« Now use the information in the passage to expand the diagram at the beginning. Your
diagram should show how each department is made up. If personnel exist only on
some ships, put their names in brackets{ ).

GRAMMAR

(A) Function

A person’s function, or what he does, can be expressed in terms of his responsibility.
Study these examples:
1. The Master is responsible for the safety of the ship.

2. The safety of the ship is the responsibility of the Master.




Manning 49
Note the addition here:

3. The Master is responsible to the company for the safety of the ship.

Exercise 1. Link the following (do not change their order), using whichever pattern
above is appropriate:

X (@) Chief Officer — Master — the Deck Department.
X (b) Third Officer - the life-saving equipment.
M {c) The sounding of tanks and bilges — Carpenter.
(d) Radio Officer —radio communications.
() Chief Steward — Master — the Catering Department.
(f) The preparation of food - Ship’s Cook.
(g) Chief Engineer — the efficient running of his department.
(h) The loading and unloading of oil — Pumpman.

The function of a thing, or what it is used for, can be expressed in a number of ways:

X 1. By using the phrase: The function of . . .isto. ..
e.g. The function of a crane is to lift heavy objects.

2. By using the verb to use + for -ing
e.g. A craneis used for lifting heavy objects.

3. By using a verb expressing the function.
e.g. A crane lifts heavy objects,

4, By using a prepositional phrase introduced by with
e.g. We lift heavy objects with a crane.
EXxercise 2. Rewrite the following sentences in the three alternative ways.

(@) The function of a thermometer is to measure temperature.

(b} A fire extinguisher is used for putting out fires. -
(c) A windlass raises and lowers the anchors.

{d) We measure time with a chronometer,

(B) Time relaters

(i) Simultaneous time

When we want to show that one event takes place at the same time as another we can
link these events using when, while and as.
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1. When and while
When tells us what time two simultaneous actions happen. It also implies that the
two events are completed, unless otherwise stated,
€.g. When the ship is launched, the crowds cheer.

While tells us that one action is happening at the same time as another.
It is often used with continuous tenses.
¢.g. While the men were preparing for the launch, the people started to arrive.

Exercise 1. Fill in the blanks with when or while as appropriate.

;) I, the Captain steps on board, he is saluted.

(o) DR the main engine is being installed, the auxiliary machinery
is fitted.

(¢} Constant checks are made, ............... the ship is being built.

(1 ) R the surveyor inspects the lifeboats, he examines their

equipment as well.
(5 the cargo holds are being lined, the derricks are assembled.

(f) Different types of paint are used, ............... the ship is painted.
[ 4

2. Reduced when and while clauses

Clauses introduced by when and while can be reduced in the same way as clauses
beginning with after and before, that is, if the subject of the main clause is the
same as the subject of the time clause,
e.g. While the ship is being built, she is constantly being tested.
= While being built, the ship is constantly being tested.

Exercise 2. Reduce the following sentences, if it is Dpossible to do so:

(a) When the ship undergoes speed trials, she produces her maximum
speed.
While the main engine is being installed, the auxiliary machinery is
fitted.

(c) While the engines are running, they are carefully checked.

{d When the surveyor inspects the lifeboats, he examines their equipment
as well,
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(e) When a ship is tested, many people watch her progress.
(f) While the ship covers the mile distance, she keeps a straight course.

3. As

When two actions are closely connected, as can be used instead of while
e.g. As the ship was leaving the harbour, she hit the jetty.

As is often used when the action in the time clause is the cause of the action in the
main clause,

e.g. As the sun rose, the sky became lighter.
(Note: Clauses introduced by as cannot be reduced.)

'READING COMPREHENSION

(B) The deck department

Read through the passage below describing the work of the Deck Depariment. As
you read, mark the passage to show the meaning links between the sentences.
Remember that words often appear again in a different form (as a noun instead of a
verb), or another word or phrase having the same meaning may be used. One link
has been done for you. -

1The Deck Department is responsible for navigating the ship safely and economic-
ally from port to port. 2The Master is an experienced navigator and usually works
out the best course. 3The Second Officer is responsible to the Master for keeping
the ship on course and for looking after all the equipment used for navigation.
41t is also the job of the Deck Department to see that the cargo is stowed properly
in the holds and kept in good condition during the voyage. SThe stowage of cargo
is the responsibility of the Chief Officer. *He is helped by the Second and Third
Officers. 7In addition, when the ship is not fully loaded, the First Mate must see
that the holds are cleaned and prepared for their next cargo. 8In a tanker the cargo
tanks are washed out during ballast passages and freed of gas. >At sea, much of the
Deck Department’s time is spent maintaining the ship and her equipment in good
condition. °This means constant cleaning, painting and repair work. ''This is done
by ratings under the supervision of the Boatswain (Bosun). '*A programme of
maintenance for each day is worked out by the Chief Officer. 1*He also looks after
the general day-to-day running of the department and deals with any problems.
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“The Third Officer is in charge of the life-saving equipment. 5The different
appliances must be complete and in good working order.

'$The Boatswain and the Carpenter are directly responsible to the Chief Officer.
1"The Bosun sees that his orders and those of other deck officers are carried out by
the crew. 18He is a man with a lot of knowledge and practical experience in sea-
manship. "The Carpenter is usually a qualified shipwright. 2He no longer works
only with wood as his name suggests. 2'His most important regular job is to sound
the tanks and bilges in order to check the depths of liquid in them. 22He also
operates the windlass, when the anchors are being raised or lowered.

#The Deck Department is also responsible for keeping watches, An officer is
always on watch on the bridge. #He is the Master’s representative and answers to
him for the safety of the ship during his watch. 2In ships where a Chief Mate and a
First Mate are carried, the First Mate is the watchkeeping officer.

Now complete these sentences with one word from the passage:

(@) The Second Officer is the ............... officer, therefore he must be good at
calculating the ship’s position and course.

(b) The careful ............... of cargo is important in order to keep it safe and
easily unloaded.

() Cleaning, painting and repair work is known as ...............

(d) Life-saving equipment is the ............... of the Third Officer.
(¢) On passenger liners there are always two officers on ............... on the bridge.
(f) Itisthejob of the Carpenterto ............... the tanks and bilges.

Write out five true statements from this table:

Chief Officer navigation
Second Officer sounding tanks and bilges
The Third Officer is responsible for supervizing the crew’s work
Boatswain cargo and maintenance
Carpenter the life-saving equipment
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APPLIED TERMINOLOGY

(A) Terms relating to position in a ship

At the fore end of a ship is known as forward
At the after end of a ship is known as aft
At the midships part is known as amidships
e.g. The forecastle is situated forward.
The main engines in a tanker are aft.

Port side and starboard side can be added to these:
e.g. port side forward, starboard side amidships, port side aft.

The extreme fore end is known as right forward
The extreme after end is known as right aft
e.g. The ensign is right aft.

Exercise 1. Draw a diagram of a ship’s hull and label it to illustrate the meaning of
the words described above. Your diagram should be the plan view of a
hull, i.e. from above looking down.

Here are some more terms relating to position:

In front of is known as before or forward of
Behind is known as abaft or aft of

Across the ship from side to ship is athwartships
Along the length of the ship from stem to stern is fore and aft

e.g. Number 1 hold is forward of Number 2 hold.
The funnel is always abaft the bridge.
Life rafts can be stowed athwartships or fore and aft.

Now study this diagram of a traditional general cargo ship and read the description
below:

Mast
Mast Bridge

superstructure
Funnel T

Derrick
Derrick Jackstaff
. Lifeboat Samson
Ensign past Forecastle
" Poop —

Engine
E Hold 5 Hold 4 room Mold 3 Hold 2 Hoid |
]
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A traditional general cargo ship has her engine room and bridge superstructure
amidships. She may have three holds forward of the bridge and two holds aft of
the bridge. Forward of No. 1 hold is the forecastle and right forward is the jackstaff.
Derricks are supported by masts and samson posts. They are stowed fore and aft
when the ship is at sea. There are two lifeboats, one on the port side amidships,
another on the starboard side amidships, abaft the funnel. The poop is situated aft
and there is an ensign staff right aft.

Exercise2. Now write a description of the modern general cargo ship shown below
(keep your description as close to the above description as possible):

v 57D 2 37D |

@ SLH ER 2LH ILH ,’
‘III‘IHII I 1 I T I I I g L IRNISTYNIVENIRNANAEY)

(B) Measurement

(iv) Time atsea

Time at sea is expressed in the 24-hour notation:

therefore | onland 7.00 a.m. 6.25p.m. midnight 2.30 p.m.
atsea 0700 1825 0000 1430

Exercise 1. How are these times referred to at sea?

(@) 9.00a.m. (b) 1.30 p.m. (c) 6.25 p.m. (d) 5.45 p.m. (¢) midday
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How are these times referred to on land?
() 0310 (g) 1530 (h) 1115 (i) 2045 (j) 2355

Traditionally time at sea is divided into 4-hour periods called watches.
There are six watches.

Midnight-0400 Middle Watch Noon-1600 Afternoon Watch
0400-0800 Morning Watch 1600-2000 Evening Watch
0800-noon Forenoon Watch | 2000-midnight First Watch

The Evening Watch can be divided into two short watches.
1600-1800 First Dog Watch 1800-2000 Second Dog Watch

Each watch is in the charge of an officer. The traditional pattern is as follows:

124 4-8 8-12
a.m. Middle Watch Morning Watch Forenoon Watch
p.m. Afternoon Watch Evening Watch First Watch
Deck Second Officer Chief Officer Third Officer
Engine Third Engineer Second Engineer Fourth Engineer

Traditionally the passage of time at sea is marked by bells. Bells are struck throughout
each watch as follows:

After 2 hour 1 bell After 2 hours 4 bells After 3% hours 7 bells
After 1 hour 2 bells After 2V2 hours 5 bells After4 hours 8 bells
After 1¥2 hours 3 bells After 3 hours 6 bells

During the Second Dog Watch the bells strike 1 2 3 8.
1 bell is struck 15 minutes before each watch is due to change.

Exercise 2. Revise the above information and then answer these questions:

{a) When is the First Watch?

(b) When is the Morning Watch?

(¢) When is the First Dog Watch?

(d) What is the name of the watch between midnight and 04007
(¢) What is the name of the watch between 0800 and noon?

() What is the name of the watch between 1800 and 2000?

(g) Whois on duty on the bridge during the Morning Watch?
(h) Who is on duty on the bridge during the Middle Watch?

(i) Who is on duty in the engine room during the First Watch?
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(i) Whois on duty in the engine room during the Afternoon Watch?
(k) What time does 4 bells in the Morning Watch indicate?

() What time does 1 bell in the Forenoon Watch indicate?

(m) What time does 6 bells in the First Watch indicate?

(n) What time does 3 bells in the Second Dog Watch indicate?

GUIDED WRITING

(A) Description of the engine department

Write a description of the Engine Department on a cargo ship.

Stage 1.

Stage 2.

Stage 3.

Sort out this list of engine room personnel into order of seniority:
greasers, Electrical Officer, Storekeeper, Third Engineer, Pumpman {on
tankers), Chief Engineer, Donkeyman, Fourth Engineer, Engineer cadets,

firemen, Second Engineer
]

A composition usually has an opening paragraph to introduce the subject
and perhaps give an overall picture. Read through this opening paragraph
to a description of the Deck Department and then write an opening
paragraph to your description using this as a guide.

The Deck Department is made up of a number of officers, petty
officers and ratings. The Chief Officer is in charge of the department and
he is assisted by a Second Officer, a Third Officer and usually a Fourth
Officer. There are two petty officers: a Boatswain and a Carpenter. There
are also a number of deck ratings including Able Seamen, Efficient Deck
Hands and Ordinary Seamen. Sometimes there are Navigating Cadets too.

Now continue your description by writing out the following notes in a
paragraph to show who Is responsible for what:

Chief Engineer — Master — the Engine Department. He (to look after) the
day-to-day running of the department. Second Engineer — maintenance
of the engine room, deck and other machinery. Engine room watchkeep-
ing duties — Second, Third and Fourth Engineers. Second Engineer keeps
.......... (refer to page 57 and continue in your own words). The mainten-
ance and repair of all electrical equipment — Electrical Officer. Store-
keeper and Donkeyman — Chief Engineer. Storekeeper — the storeroom.
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Donkeyman — lubrication. On tankers, Pumpman - Chief Officer —
loading and unloading o1l and water ballast. Of the engine room ratings,
Greasers - general oiling and cleaning duties, and Firemen — looking after
the boilers.

You should now have a description of the Engine Department, consisting of an
introductory paragraph and a main paragraph.

NOTE-TAKING PRACTICE

Substitutes, compounds

Here are two more ways of cutting down the amount of writing needed in note-taking.

1. By using shorter words which have a similar meaning to the long words and phrases
used by the lecturer
¢.g2. can=is/are able to, is/are capable of
daily = every day, day-to-day, each day
more = additional, a greater quantity of
better = superior, of a higher standard/quality

2. By compressing groups of words into noun phrases. This is often done with groups
of words containing of or for
e.g. ship’s crew = the crew of a ship
planning committee = the committee for planning purposes
work programme = the programme of work
(Note: The forming of compound nouns is examined in a later unit.)

Exercise 1. Suggest shorter words for these words and phrases:

(a) every week (d) disappeared, vanished
(b) accompanied by (e) in order to
(c) tolubricate (£) will possibly

Exercise 2. Compress these phrases:

(a) ratings of the Deck Department

(b) an appliance for extinguishing fires

(c) trials at sea

(d) the construction of ships

(e) alarger number of ratings with certificates
(f) it reduces the size of the crew
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Lecture:General purpose manning

A lecturer will often introduce his lecture by first telling you what his lecture is about
and then telling you how he is going to deal with his subject.

Listen to the introduction of the lecture and fill in the outline below (write
down a suitable title and then note down the three parts of the lecture}:

A lecture is often accompanied by a handout. This may be in the form of a diagram.
This diagram should help comprehension, Information can also be added to the
diagram.

Qo Look at the diagram below as you listen to Part I of the‘ lecture on the General

Purpose system of manning. Add any information that you think is necessary.

Master
Chief Engineer

| l |
Catering Officer Radio Officer Chief Officer—Second Engineer
Chief |Cook {Seoond ISteward Second Officer| Third Engineer
Second Cook Assistant Stewards Third |Officer Fourth ]L:ngineer
Catering Ratings (Fourth Officer) Electrica!l Officer
Deck| Cadets | Engineer Cadets

Chief Petty Officer
2 Petty Officers

GP Ratings
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Qo Now listen to Part 2 of the lecture, which gives you some of the reasons for the
introduction of the GP system. Take notes on the outline below:

............................................................................................................

......................................................................................

..........................................................................................

......................................................................................

......................................................................................

..........................................................................................

..........................................................................................

Now listen to Part 3 of the lecture, which gives you some of the advantages of
the GP system of manning. Take notes on the outline below:

...............................................................................................................

() e e,
Now turn to Guided Writing (B) and do the exercise there.
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GUIDED WRITING

(B) General purpose manning

Use your notes to help you to write a description of GP manning.

In your first paragraph give a description of how a GP crew is made up and some
of the differences between it and the traditional organization. Also say who makes up
the planning committee and what it does.

In your second paragraph use your notes to help you give some of the reasons for
the introduction of the GP system.

In your third paragraph use your notes to help you give some of the advantages of
the system.

When you have finished your description, turn to the tapescript of the lecture in
Appendix Il. Read through the lecture and check your notes. Were your notes good
enough to help you with your description?



UNITV

SEAMANSHIP

READING COMPREHENSION |

(A) Ship handling

Diagrams and pictures are often used in technical books to show the meaning of
specialized terms. They are also used to make descriptions and instructions clearer.
Technical books generally try to be brief and they use diagrams to give much of the
information.

Read through the first paragraph only of the passage below and fill in the outline.
This will give you the overall structure of the passage and what each paragraph is
going to be about. Next read through the whole passage using the diagrams to help
you understand it,

R o evtrerieriirsierisrrrisinrrresnrearsisensssssssasssteannsssencnnsssransnnrassns
| TRt (B) cereeie e
(B) e under
control
2 i e ar e ranrarann

There are a number of effects to be considered when handling a ship at sea or in
narrow waters. These include the axial thrust and the transverse thrust of the pro-
peller, the effect of the rudder on the water and the effects of the wind and tide.

63
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The effects of the propeller and rudder can be controlled. The effects of the wind
and tide cannot, but their forces can be used.

The axial thrust of the propeller is the force working in a fore and aft direction.
This force causes the ship to move ahead through the water or to go astern. Because
of her shape, a ship will move ahead through the water more easily than going
astern. See Figure 1.

Reaction on Propeller thrusts
thrust block = water axially astern
moves ship ahea

Figure 1. Axial thrust.

The transverse thrust is the sideways force of the propeller as it rotates. The
transverse effect of the propeller blades at the top near the surface of the water is
not strong enough to counteract the

opposite effect of the lower blades. For |
right-handed propellers this cants the |
ship’s stern to starboard and her bow to %
port, when the ship is going ahead. The —Arn
effect is small and can be corrected by
the rudder. When the engines are put E.?jﬁqﬂm:ﬁfu:: etr;ur::ore
astern, the effect is the opposite and the upper blades. Reaction

cants stern to starboard. =5

stern cants to port. This effect is stronger
and cannot easily be corrected. Vessels
with left-handed propellers behave in
the opposite way to that shown in Figure 2. e

The rudder depends for its effect on the deflection of a stream of water. The
stream is produced by the ship’s movement through the water and by the axial flow
of water fEOl'l’l g%-le propeller. When the rudder is put to starboard, the stream of
water is déflécted to starboard. This cants the stern to port and the ship’s head
turns to starboard (see Figure 3). When the rudder is put to port the effect is the
opposite. When the engine is put astern the effect of the rudder is unpredictable.

Figure 3. Rudder action. Figure 4. More windage for’d.

Figure 2. Transverse thrust ahead.

The effect of the wind hitting a ship sideways on depends on the area presented
to the wind before or aft of her pivoting point. Ships with their main superstructure
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amidships will turn away from the wind (see Figure 4). Ships with the main super-
structure aft, such as tankers, will turn towards the wind.

A beam wind will also cause a ship to make leeway. That is, she will be blown
sideways off her course away from the wind as she moves forward through the
water (see Figure 5).

Wind

Leeway angle

Figure 5. Beamn wind action.

Current and tide also affect a ship. The current will carry the ship with it, or
slow it down when the ship is travelling against the current. The tide will lift the
ship and lower it. It will also carry it in its direction and cause the ship to turn when
anchored or moored.

Using the diagrams of rudder action and wind effect as guides, draw diagrams to
ilustrate: (1) the deflection of water and movement of the ship when the rudder is
put to port; (2) the effects of a beam wind on a tanker.

GRAMMAR

(A) Articles

(ii) The, zero arficle with geographical names

Study the lists below of when and when not to use the definite article (the} with
geographical names and terms:

1. Generally the is not used with names of
Continents Asia, Europe, South America (except: The Arctic, The Antarctic)
Countries  Greece, Kuwait (exceptions include: The Netherlands, The Lebanon)

Islands When thought of as one island: Japan, Cuba, Hawaii
Cities Alexandria, Ankara, New York, London
Towns Dover, Brighton, Calais (except: The Hague)

Mountains Mount Everest, Mont Blanc, Ben Nevis (exceptions include:
The Jungfrau, The Eiger)
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Lakes Lake Michigan, Lake Como, Loch Ness

Bays Raleigh Bay, Galway Bay (except when: The Bay of . . .)

{Nore: Although there are exceptions, the is not used with the above except when
referred to in the following way: The City of London, The Bay of Biscay. Countries
with the were once thought of as areas (see below) rather than countries. They
often have two names e.g. The Netherlands — Holland, The Argentine — Argentina.)

2. Generally the is used with the names of

Countries when abbreviated: the USA, the USSR, the UAE, the UK
Areas of countries: the North East; of cities: the West End
Deserts when large: the Sahara, the Kalahari

Groups of islands The Philippines, The Canaries
Ranges of mountains The Alps, the Himalayas, the Rockies

Oceans/seas The Pacific, the Atlantic, the Mediterranean Sea
Channels/straits The English Channel, the Straits of Gibraltar

Gulfs The Persian Guif/the Arabian Gulf, the Gulf of Oman
Estuaries The Amazon Estuary, the Nile Delta

Currents The Agulhas Current, the North Atlantic Drift
Rivers/canals The Nile, the Euphrates, the Suez Canal

Exercise 1. Look through a good world atlas and find other examples of the names
of continents, countries, etc. Note if the article (the) is used or not. Can
you find any exceptions to the above patterns of.use?

Exercise 2. Write a short description of your own country based as far as possible on
the description below:
Scotland is part of Britain. Along with England, Wales and Northern
Ireland, it makes up the UK. There are many off-shore islands. These
include Skye and Arran in the west and the Orkneys in the north. The
largest range of mountains is the Grampians and the highest mountain is
Ben Nevis. The capital is Edinburgh, but Glasgow has the largest
population.

(B) Time relaters

(iti) After, when, while, on, during, until
Here are some more ways of introducing time clauses.

1. When one event immediately follows another when can be used instead of after
e.g. After a ship arrives in port, port officials go aboard.
= When a ship arrives in port, port officials go aboard.
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2. When the subject is the same in both clauses when can often be rewritten with
on + noun/-ing
e.g. When the customs men arrive on board, they go to the Captain’s cabin.
= On arriving on board, the customs men go to the Captain’s cabin.

e.g. When the cargo was unloaded, it was put into the warehouse.
= On being unloaded, the cargo was put into the warehouse.

3. When one event happens at the same time as another, when/while can sometimes
be replaced. by during + noun
' e.g. While a ship is being launched, tugs stand by ready to help.
= During the launching of a ship, tugs stand by ready to help.

4. When we want to show the limit of an action, we use until
e.g. The Chief Officer stayed on watch until 0800.
If we are referring to the time the action began, we must put the verb in the main
clause in the negative.
e.g. The Chief Officer did not go on watch until 0400.

Exercise 1. Rewrite the following sentences using the words in brackets.

(a) After a ship is completed, she undergoes speed trials. (When)

(b) While a ship is being constructed, she is continually being examined.
(During)

(¢) He went to sea when he was eighteen years old. (Until)

(d) After the passengers arrive on board, they are shown to their cabins.
(On)

() While a cadet is being trained, he is paid by his company. (During)

() The passengers went below when the sun went in. (Until)

(2) When the hull was inspected, it was found to be damaged. (On}

(h) When a vessel undergoes speed trials, her maximum speed is measured.
(During)

(i) The pilot dissmbarked when the ship was clear of the harbour. (Until)

READING COMPREHENSION

(B) Ship handling (cont.)

Here are some more passages showing how texts and diagrams work together to
convey meaning.
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Read this passage and do the exercises as you come to them.

A ship is made fast to the quayside by mooring lines. The standard mooring lines
are shown below, They consist of a headline, a breastline and a backspring forward,
a stern line, a breastline and a backspring aft. Any of these lines may be doubled.
Each line has a large eye spliced in the end. The eye is placed over a bollard on the
quayside. If there is another line already on the bollard, the eye of the second line
should be taken up through the eye of the first line before placing it over the bollard.
This makes it possibie for either line to be let go first.

Headline
W, Brzastline

— Forward
backspring

)'7 B?cksprm
- A aft

Breastline

Sternling

Putting eye on bollard

Leaving berth port side to (no wind or tide). Single up to a backspring forward
and put engines to slow ahead. Put rudder hard to port (1). This cants the stern
out away from the berth (2). When about 30° out, stop engines and put rudder
amidships and engines half astern. Let go the backspring as the vessel moves astern
off the berth (3). The effect of the transverse thrust is to take the stern to port
and the bows will swing to starboard clear of the berth. Stop engines and then go
full ahead.

| Single up to 2 Stop engines- 3 Stop engines-
forward backspring- half astern. full ahead.
slow ahead. Let go backspring.
of (4]
J

Leaving berth (port side to)
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Now use the diagram and notes below to help you complete this description of a ship
leaving a berth, starboard side to, with no wind or tide.

St'b'd side to
| Slow ah.—sﬁu_ck J 2 Stop-slow ustern.—J 3 Stop-let go
away breostline Let go spring- breastline.
check Full ah.
breastline
\1 ° L]
Lo Lo 4

1 1 1

Leaving berth (starboard side to)

Leaving berth starboard side to (ro wind or tide). Singleuptoa................ forward
and a .....oeenenen. aft. Put the engines to ............... and the rudder hard to
............... (1). Slack away on the ............... until the stern is clear of the berth (2).
Stop engines, thengo ....ccvveevenn. ,puttherudder............... .Letgothe..............
and check onthe ......oeveee.. . The action of the ............... is to prevent transverse
thrust taking the sternto ............... and consequently forcing the bows onto the
guayside. When all is clear ............... engines and let go the ............... (3). Then
put engines............... .

Compilete the description using only the diagram to help you,

Tide astern

L !— Half astern
| 2 3

o O

| F [

Leaving berth tide astern
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Leaving berth tide astern. Singleuptoa............... forwardanda.............. aft(1).
Slack awayonthe............... and the tide will force the vessel away from the berth.

This can be helped by putting the rudder hard over away from the berth, in this case,

APPLIED TERMINOLOGY |

(A) Terms relating to a ship’s movement

1. The motions of a ship

Study the diagram below showing the six motions of aship:

t Iy .'.-_.". [ R N
Heaving

For

_Pitching
,,;/(f Py

Shipin motion

Exercise 1. Using the diagram to help you, complete these definitions:

(a) Ashipissaidtobe.l............ when the bow and stern rise and fall with
the oncoming waves.
(b) A ship is said to be ORI when the port and starboard sides rise

and fall with waves coming from abeam.



Scamanship 71

(¢) A ship is said to be S when the whole ship rises bodily and
then sinks into the trough of a wave,

(d) A ship is said to be .21/l when she is pushed forward by the
waves and seems to move backwards as she falls back into the troughs.

(e) A ship is said to be R when the whole ship moves bodily
to port and then to starboard.

(f) A ship is said to be ........ when her bow is pushed first to port
and then to starboard.

2. The movement of a ship through the water
Study this definition:
A ship is said to be afloat when she is borne by the water.

Exercise 2. Now try to write definitions of the verbs below using the same pattern,
The first has been done for you.

Verb Meaning

(a) to be afloat borne by the water

(b) to be underway neither anchored, moored, made fast, nor
aground.

(c) to be making headway moving forwards through the water

(d) to be making sternway moving backwards through the water

(e) to be making leeway moving sideways through the water being
biown by the wind

(f to overhaul (another vessel) overtaking her

(g) to fall astern dropping behind a faster vessel

(h) to be hove to stopped at sea

(i) to be adrift moving without means of propulsion

(j) to be aground lying on the bottom or stuck on rocks

(k) to bear away turned away from the wind

(I} tobe moving broadside on moving sideways through the water

(B) Measurement
(v} Depth

The traditional method of measuring depth at sea is to use the Hand leadline
{almost never used on modern ships). It consists of alength of line which is marked
in fathoms (1 fathom = 6 feet) or metres as follows:
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2fathoms — two leather strips 2metres — two leather strips
3fachoms — three leatherstrips 3Imetres — biue bunting
Sfathoms - white linen Smetres — white bunting
7 fathoms — red bunting 7metres — red bunting
10fathoms - piece of leather with a hole in it I0metres — apiece of leather withahole in it
13fathoms — blue serge [3 metres - blue bunting
15 fathoms -~ white linen 15 metres — white bunting
17 tathoms - red bunting 17 metres — red bunting
20 fathoms — length of cord with two knots 20metres — piece of leather with a hole in it,
and two strips of leather

When calling the lead, the marked fathoms (see above) are called marks, while the
unmarked fathoms (1, 4, 6, 8, 9, 11, 12, 14, 16, 18, 19) are called deeps. Soundings
are called to quarter fathoms but the words ‘three-quarters’ are never used.

The calls are given as follows:
e.g. At nine fathoms — ‘By the deep nine’
At nine and a quarter fathoms — ‘And a quarter nine’
At nine and a half fathoms — *And a half nine’
At nine and three quarter fathoms — ‘A quarter less ten’
At ten fathoms — ‘By the mark tery’
if no bottom is reached when the line is up and down, the call should be ‘No bottom
at x fathoms’.

FExercise 1. What would the calls be for the following depths?
(a) 5 fathoms (b) 814 fathoms (c) 16 fathoms (d) 7% fathoms
{¢) 13% fathoms (f) 2 fathoms (g) 9% fathoms (h) 334 fathoms

'GUIDED WRITING

(A) Description of weighing anchor

Write a description of what to do when weighing anchor.

Stage1.  Read this description of what to do when preparing to anchor. Use the
diagram to help you with vocabulary.
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Compressor or
Bow stopper

Stage 2.

G/ . '
@, _-Hawse pipe _ ) ER
Spurling pipe—__ L

When preparing to anchor, it is necessary to take to the forecastle a
hammer, an oil can and some goggles. Before going to the forecastle, ask
the engine room for power and water on deck. First, take off the covers
from the hawse pipes and clear the spurling pipes. Then, make sure that
the windlass is out of gear and the brakes are on. Next, turn the windlass
over slowly. While you are doing this, oil all the moving parts. On a
steam windlass, the drain cocks must be opened and the water drained off
before the cocks are closed again. After seeing that the gears are free to
engage, put the windlass into gear. Then remove the devil’s claw and the
compressor bar. On receiving the order to lower away, lower the anchor
until it is clear of the hawse pipe. When you are sure that the weight of
the anchor is held by the brake, take the windlass out of gear. ‘.When the
order to let go the anchor is received, release the brake. As each shackle
(27.5 metres) goes out, the forecastle bell is rung (1 ring for 1 shackle, 2
rings for 2 shackles etc.). When the anchor reaches the bottom, hoist the
anchor ball or anchor lights. When enough cable has been paid out, apply
the brake and put on the compressor bar. Then inform the engine room
that power and water are finished with. Finally return all the gear.

Now read through this list of instructions and events for weighing anchor.
Make sure you understand each stage.

. Take to the forecastle a hammer, an oil can and a hose.

. Ask the engine room for power and water on deck.

. Couple up the hose, lead it to the hawse pipe and open the water cock.
. Make sure that the windlass is out of gear and the brakes are on.

. Turn the windlass over slowly.

. Oil the moving parts.

. See that the gears are free to engage.

. Put the windlass into gear.

. Remove the compressor bar.

O 00 ~1 O W R =



74 English for Maritime Studies

10. The order to weigh anchor is received.

11. Release the brake and begin heaving in the cable.

12. The cable is heaved aboard.

13, The cable is hosed down to wash away any dirt.

14. The shackles appear.

15, The right number of rings is given on the forecastle bell,

16. Ring the forecastle bell rapidly and haul down the anchor ball or
anchor lights.

17. This is done when the anchor is aweigh.

18. The anchor is hove home.

19. Apply the brake and replace the compressor bar.

20. Take the windlass out of gear.

21. Informn the engine room that power and water are finished with.

22. Return all the gear.

Stage3.  Using the first description as a guide, join together the above list of
sentences to form a description of what to do when weighing anchor.
Keep your description as close as possible to the first, using the same
words for expressing time relations.

NOTE-TAKING PRACTICE

New vocabulary

When we take notes we have to do three things:

1. We have to understand what the lecturer is saying.

2. We have to decide what the important information is.

3. We have to write this down briefly and coherently,

So far we have looked at a number of techniques for reducing the amount of writing
(e.g. abbreviations, symbols, omissions etc.) and a number of ways of organizing
notes on paper (e.g. numbering paragraphs: I, (i}, 1, (a) etc.).

Understanding a talk or lecture can be very difficult because youn have to concen-
trate for long periods and there may be many words you do not recognize. One way
of helping with the problem of new vocabulary is to prepare for a lecture by reading a
little about the subject beforehand. For example, you can make a list of words rele-
vant to the subject and find out their meaning. There is a good chance that the lecturer
will use some of these.
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The following words are likely to be used in a lecture on different types of rope. Use
a good dictionary to find out their meaning:

fibre; natural; synthetic; wire; flexible; lashings; to shrink; to swell; buoyant;
elastic; to rot; to tow; yachts; water-resistant; to melt; log lines; halyards;
galvanized; to rust.

Lecture: Different types of rope

00 Listen to the introduction to the lecture and fill in the outline below. Write

down a title and then suitable headings to the three main parts of the lecture.

........................................................................................................
........................................................................................................

........................................................................................................

a0 Now listen to the rest of the lecture. It should be played three times. The first

time, concentrate on listening for the basic type of rope and the individual
names. Note these down on the outline in the space provided. The second time,

note down the characteristics of each type of rope and the third time, some of
the uses.

Basic types Names Characteristics Uses

..............................................................

..............................................................
...............................

...............................

..............................................................
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GUIDED WRITING

(B) Different types of rope

Use the notes you have taken to write an essay on the different types of rope, their
characteristics and their uses.

Your essay should have an introduction and three paragraphs, one paragraph on each
basic type of rope.

When you have finished, turn to Appendix II at the back of the book and compare your
essay ta the tapescript,




UNIT VI
CARGO WORK

READING COMPREHENSION

(A) Different types of cargo (version 1)

Read through the following passage on the different types of cargo. Use the techniques
that you have practised so far to help you.

" Merchant ships are designed to carry cargo. This cargo may be divided into two basic
types: bulk cargo and general cargo. Bulk cargo consists of a single commodity. This
commodity is usually carried loose. General cargo consists of a variety of goods.
These goods are packed separately. Bulk cargo is carried in specially designed vessels,
therefore stowage presents few problems.}With general cargo stowage presents many
problems, because each item has its own type of packaging and characteristics.

Bulk cargo can be divided into liquid or dry bulk cargo. Liquid bulk cargo is
carried in tankers. Most tankers are designed to carry crude oil or its refined
products, such as fuel oils. The oil is carried in tanks. These are connected by a
system of pipes to a central manifold. The cargo is pumped on board at the loading
port by shore pumps. At the discharging port the ship pumps the oil ashore using
her own pumps. Dry bulk cargo is carried in bulk carriers. The cargo is carried in
self-trimming holds. Dry bulk cargo includes grain, iron-ore, coal and sugar. It is
loaded automatically by buckets on a conveyor belt system or through large tubes.
Although the cargo stows itself, it is important to maintain the ship’s stability and
to make sure that the cargo will not move during the voyage. Dry bulk cargo is
unloaded by huge grabs on cranes or by giant suction tubes.

General cargo can be divided into containerized, non-containerized and refriger-
ated cargo./ Non-containerized cargo presents most stowage problems, because
each commeodity has its own type of packaging and characteristics. Goods may be
in bags, bales, cases or steel drums. Individual pieces of machinery may not be
packaged at all.’ Some cargoes such as tobacco and rubber have a strong odour and
will taint delicate cargoes such as tea and rice.ﬁ( Other cargoes such as cement and
fertilizers are dusty and leave a residue behind them. Heavy cargoes must not be

77
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A 53,000 ton tanker, discharging at Angle Bay Ocean Terminal, Pembrokeshire (Unit V)

(Unit VI

ing

load
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A dry bulk carr
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stowed on top of fragile cargoes. This can cause problems if the heavy cargo has to
come out first. General cargo is loaded by cranes and the ship’s own derricks, |
Non-containerized cargo is carried in multi-deck vessels. To help with the problem
of stowage many types of general cargo are now being put into containers of
standard dimensions. A container is 8 feet high and 8 feet wide (2.44m x 2.44m) and
is usually 20 feet or 40 feet (6.1m or 12.2m) in length. They are carried in specially
designed container ships and loaded and unloaded by special cranes from the
quayside.” The containers are stowed both above and below deck. Perishable
cargoes such as meat, fruit and dairy produce are carried in ships with refrigerated
holds. These holds are designed to keep food at the correct temperature. Some
food such as fish is frozen solid, other food such as fruit is only chil]edf Mutton and
lamb are stowed fore and aft, beef when chilled is hung on hooks, Eggs and butter
are easily tainted. Fruit needs good ventilation. Refrigerated cargo is loaded by
cranes and derricks.

Complete this diagram to form a summary of the basic types of cargo:

Cargo

.................

--------------------------------------------------------------------------------

Now complete this table to summarize some more information in the passage:

Type of cargo Examples Type of ship How (un)loaded

liquid bulk
dry bulk
containerized

non-containerized

refrigerated
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GRAMMAR

(A) Prepositions of place (i)

A preposition can have several meanings. Study how the following prepositions are
used to describe position:

1. At/away from — used with reference to a point

® at [ away from
The helmsman stood at the wheel. The engineer stood away from the flames.
The ship refuelled at Dakar. The ship anchored away from other ships,
2, On/off — used with reference to a line or surface
off
on _—
The ship stayed on course. The ship was off course,
The chart lay on the table. The keel was just off the seabed.

3. In/out of — used with reference to an area or volume

[in] [] out of

The ship moored in the harbour. The instruments lay out of their box.
Spirits are kept in lock-ups. He stood out of the way of the derrick.

Exercise 1. Complete these sentences with a preposition from above:.

(a) Meat is carried ............ refrigerated holds.

(b} The photograph hung ............ the cabin wall.

(¢) The ship sank amile ............ shore.

(d) The cargo was stowed ............ the boilers.

(e) The tanker took on supplies ............ Cape Town.
() Thesailorsat ............ the heat of the sun.

(g) Ammunition is kept ............ magazines.

(h) The ship’s company formedup ............ the quarter deck.
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Now study how these prepositions are used to describe relative position:

4. Above/below means on a higher or lower level
above The clouds are above the horizon,

below Cargo is usually stowed below deck.

5. Over/under — implies a direct vertical relationship

over The helicopter hovered over the platform.
o
under The student put the flame under the flask.
6. On top of /underneath suggests contact or concealment
on top of His suitcase lay on top of his bunk.
underneath The spanner was found underneath the tarpaulin.
7. Behind/in front of (compare abaft/aft of and before/forward of )
Behind | in front of The navigator sat behind the pilot.

He stood in front of the mirror.

Exercise2. Complete this description with a preposition from 1 to 7 as appropriate.

Slasgow |: Liverpod The cargo for Liverpool and Glasgow is

No.2 Drums stowed ......... No. 2 hold. The cargo
— nitric_acid
for Liverpoolis stowed ......... the cargo
Mail bags

for Glasgow, because it is to be unloaded

////Eéf{é/nfare/// first. Six drums of nitric acid to be
77

//// /zC/u}“e/d/rggg////// unloaded ......... Liverpool are stowed

7 /////

Drums ccusﬂc sod 0 ......... deck. Mail bagsare stowed ........

/// 77

the hatch square of the ’tween deck.
......... the lower hold cased goods are
stowed ......... drums of caustic soda.
Directly ......... the cased goods is

earthenware,
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(B) Relative clauses (i)

Structures can be linked by using defining and non-defining relative clauses. Study
how they are used in the examples below:

1. Defining relative clauses
(a) Some ships are called bulk carriers.
(b) These ships carry bulk cargo.
(@+ (b} Ships which carry bulk cargo are called bulk carriers.

(a) Cotton comes from a plant.
(b} This plant grows in the USA.
(8 +(b) Cotton comes from a plant which grows in the USA.

(a) A man fell overboard.
(b) The man was painting a lifeboat.
{a)+(b) The man who was painting a lifeboat fell overboard.

Sentences (&) are general and undefined. Sentences (b) tell us which ‘ships’, ‘plant’,
and ‘man’ is being referred to, That is why they are called defining clauses. They are
put immediately after the noun they define. Whe is used for people, which for things.
There is no comma (,) before them,

Exercise 1. Join these sentences together as shown in the examples above:

(a) Some ships are¢ called colliers.
These ships carry coal.
(b) Hemp and sisal rope are made from the leaves of a plant,
This plant grows in parts of Europe, Russia and the USA.
(c) One officer is called the Chief Steward.
He is responsible for the Catering Department.
(d) Some cargoes are stowed in lock-ups.
These cargoes are classed as valuable.
(¢) An officer may become the Master of his own ship.
He has the right qualifications and experience.

2. Non-defining relative clauses

(a) All the deck cargo was unloaded first.
{b) The cargo consisted of steel rails.
(a)+(b) All the deck cargo, which consisted of steel rails, was unloaded first.
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(a) The First Mate is responsible for the cargo.
(b) The First Mate must have at least a class 2 Certificate.
(a)+(b) The First Mate, who must have at least a class 2 Certificate, is responsible
for the cargo.

Here sentences (b) do not define the ‘deck cargo’ or the ‘First Mate’, they just add
extra information about them. This information can be left out without changing the
meaning of the sentence. For this reason commas (,) are put round the relative clause.

Exercise 2. Read through this description of the Suez Canal. Then add the informa-
tion below in the appropriate place using non-defining relative clauses.

The Suez Canal was opened on 17 November, 1869. It was designed by
Ferdinand de Lesseps. The Canal joins the Mediterranean Sea to the Red
Sea. Although it is twice as long as the Panama Canal, it cost half as much
to build. This was because Suez is a sea-level canal from end-to-end,
therefore locks are unnecessary. The Canal has been widened and deepened
several times since it was opened. It is now about twice its original breadth
and depth. Until 1956, the Canal was operated by the Suez Canal
Company. Since this dateit has been operated by the Egyptian government.

(a) The Suez Canal took ten years to build.

(b) Ferdinand de Lesseps was a French engineer.

(c) The Canalis 105 miles long.

(d) Locks are expensive to build.

(e) The Canal was originally 58 metres wide at the surface and about
6 metres deep.

(f) The Egyptian government plan to increase its depth to take super-
tankers. '

READING COMPREHENSION|

(B) Different types of cargo (version 2)

Read through the passage below, which is a development of the reading passage in
Reading Comprehension (A). Here defining and non-defining relative clauses have
been used to rewrite some sentences and to add extra information to others. As You
read through the passage, write in the margin Df or N-Df opposite each clause as
appropriate. The first two have been done for you. Also circle the words and phrases
that the words underlined refer to, to show the links between and within sentences.
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"Merchant ships are designed to carry cargo. 2The cargo which they carry may be
divided into two basic types: bulk cargo and general cargo. *The former consists of
a single cargo, which is usually carried loose. 4The latter consists of a variety of
goods, which are packed separately. Bulk cargo is carried in specially designed
vessels, therefore stowage presents few problems, SWith general cargo stowage
presents many problems, because each item, which is different in shape and size,
has its own type of packaging and characteristics.

’Cargo which is carried in bulk can be divided into liquid or dry bulk cargo.
#Liquid bulk cargo is carried in tankers. *Most are designed to carry crude oil, which
is transported to the refineries, or its refined products, such as fuel oils. °The oil is
carried in tanks which are connected by a system of pipes to a central manifold.
The cargo is pumped on board at the loading port by shore pumps. 1ZAt the
discharging port the ship pumps the oil ashore using her own pumps, which may be
of the reciprocating or the centrifugal type. *Dry bulk cargo is carried in bulk
carriers. 14The cargo, which includes grain, iron-ore, coal and sugar, is carried in
self-trimming holds. *It is unloaded automatically by buckets on a conveyor belt
system or through large tubes. '® Although the cargo stows itself, it is important to
maintain the ship’s stability and to make sure that the cargo will not move during
the voyage. "Dry bulk cargo is unloaded by huge grabs on cranes or by giant
suction tubes which are called elevators.

BGeneral cargo can be divided into containerized, non-containerized and
refrigerated cargo. Cargo which is not in containers presents the greatest stowage
problem, because each commodity has its owntype of packaging and characteristics.
XGoods may be in bags, bales, cases or steel drums. 2' Individual pieces of machinery
which are large and awkward may not be packaged at all. 2Cargoes which have a
strong odour, such as tobacco and rubber, will taint delicate cargoes, such as tea
and rice. 22Cargoes which are dusty, such as cement and fertilizers, leave a residue
behind them. 2Heavy cargoes must not be stowed on top of fragile ones. »This
can cause problems if the heavy cargo has to come out first. 2General cargo which
is not in containers is carried in multi-deck vessels. 2 To help with the problem of
stowage many types of general cargo are now being put into containers of standard
dimensions. #Containers, which are 8 feet high and 8 feet wide (2.44m x 2.44m)
and 20 feet or 40 feet (6.1m or 12.2m) in length, are carried in specially designed
container ships and loaded and unloaded by special cranes from the quayside. 2 The
containers are stowed both above and below deck. 3Cargo which is perishable,
such as meat, fruit and dairy produce, is carried in ships which have refrigerated
holds. 3! These are designed to keep food at the correct temperature. *2Some food,
such as fish, is frozen solid, other food, such as fruit, is only chilled. 3¥Mutton and
lamb are stowed fore and aft, beef when chilled is hung from hooks, which slide
along rails. *Eggs and butter, which are packed in cases, are easily tainted. 33Fruit
needs good ventilation. 3¢Refrigerated cargo is loaded in the same way as general
cargo which is non-containerized.




Now answer these questions in complete sentences:

(a) What is bulk cargo?
(b) What is general cargo?
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(c) Why is bulk cargo easier to stow than general cargo?
(d) What type of pumps may tankers have for unloading oil?

(e) What type of cargoes will taint delicate cargoes?

(f) Why are general cargoes now being put into containers?
{2) What are the dimensions of a container?

(h) What sort of cargo is carried in refrigerated holds?

APPLIED TERMINOLOGY

(A) Terms relating to cargo handling gear

Exercise 1. Look at these pictures of cargo-handling gear and then write down what
each of them is designed to lift (the first has been done for you):

{a) Rope sling
{bags, bales)

{d) Snotter

(cases, bales,
hides, tfimber]

(g) Can hooks
{drums, barre!s)

(b} Canvas sling

{bags of grain,
rice, coffee)

(e) Chain sling
{logs, iron rails}

_— /
AR
¢ -7z

(h) Tray
(cases, drums)

Ry W™

{c} Board sling
( bags of cement}

(t) Plate clomps
(steel plotes)

(i} Box
{explosives)
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iy Net (k) Car sling {1) Heavy lift beam
{small pockoges, {cars, lorries) { lpcomotives, long

mail) heavy cargoes)
(@) A rope sling is used for lifting bags and bales.
(15 J O PPIOTPOU PP PSPPPPIOR

Terms relating to hatchways

Study the diagram below showing the layout of a traditional hatchway and its
equipment.

Beam slings

Hotch covers

£nd coaming

Hatch beam

End coaming Ring balt
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Exercise 2. When the hatch is being covered, in what order would you expect the
Jollowing pieces to be put in place. Use the diagram to help you.

(a) Hatch battens (b) Hatch beams (c) Wooden wedges
(d) Hatch covers (e) Beam bolts (f) Tarpaulins

(B) Measurement
(vi) Tonnage

A ship’s underdeck, gross and net tonnage are measurements of volume not of weight.
They are measured in cubic capacity and then converted to tons using the formula
100 cubic feet =1 ton.

Underdeck tonnage

This is the total volume of a ship below the tonnage deck. If the ship has double-
bottom tanks, these are not included.

Gross register tonnage
This is the sum of the underdeck tonnage and the permanently closed-in spaces

above the tonnage deck. Certain spaces are excluded. Passenger ships are usually
measured in gross tons.

Net register tonnage
This is the cargo-carrying capacity of a ship. It can be calculated by deducting the
machinery, navigating, boiler and bunker space and the crew and storage spaces
from the gross tonnage. Port and canal charges are calculated on the net tonnage.

Exercise 1, Label these diagrams with underdeck tonnage, gross register tonnage and
net register tonnage, as appropriate:

{a)

(b}

{c)
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| GUIDED WRITING

(A) Description of general cargo

Write a description of general cargo describing how it can be classified according to
its characteristics.

Stage 1.

a)

b)

d)

Read through the following groups of statements and join them together
with the connecting words above. Each group will form a short paragraph:

which

General cargo can be classified according to its characteristics.
General cargo is made up of an infinite variety of goods.

however

For example, it can be described as wet, dry, clean and dirty.

Each cargo can have more than one of these characteristics.
because

General cargo has different characteristics and forms of packaging.
Stowage can be a problem.,

which

Wet cargoes are carried in drums and barrels.

They include such cargoes as vegetable oil and wine.
therefore

There is always the possibility of leakage.

They must not be stowed on top of other cargoes.

but/therefore

Dry cargoes cannot possibly leak.

They can be damaged by leakage from wet cargoes.
They must be stowed away from them.

which

Flour, animal feed and rice are examples of dry cargoes.
They are carried in bags.

which
Some cargoes are known as dirty cargoes.
These cargoes leave a residue behind them.

because
The dust from cement and fertilizers can damage other cargoes.
Holds must be cleaned out carefully after them.

With the next two groups of statements the connecting words are given at
the beginning. You must decide how many sentences to divide the state-
mentsinto. Use the connecting words in the order they are given.
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e) which/therefore
Odorous cargoes give off fumes.
Odorous cargoes include rubber and wool.
These fumes can damage delicate cargoes.
They must be stowed separately.

f) because/when/as
Heavy cargoes must be given bottom stowage.
They will break more fragile cargoes.
Very heavy items are carried in ships.
They should be stowed over bulkheads.
They might damage the deck plating.

g) Withthese two groups you must choose your own connecting words.
Some cargoes are classified as dangerous cargoes.
These cargoes are combustible, toxic or liable to explode.
They are a risk to human life and the safety of the ship.
They are subject tostrict laws.

h) Perishable food is usually carried in refrigerated ships.
Some general cargo vessels have refrigerated holds.
Meat and fish are often frozen solid.

Fruit and vegetables are only chilled.

Stage?2.  Putall the paragraphs together to form your description.

NOTE-TAKING PRACTICE

Main points

As we have already seen in previous units, a lecturer will often say in his introduction
(a) what his lecture is going to be about, and (b) how he is going to deal with his subject.
This will help the note-taker to establish the basic outline for his notes.

Lecture: Advantages and disadvantages of containerization

Listen to the introduction to the lecture and write down a suitable title and then

QO
the main headings and sub-headings to give the basic outline for your notes.

When a lecturer discusses a subject he will make a point and then expand on this. It
is important to spot the main points and note them down.



92 English for Maritime Studies

Read through Part 1 of the lecture (below), which is about the advantages of container-
ization with reference to cost. Underline the sentences or the parts of the sentences
which give five ways in which cost is reduced.

Firstly, with reference to cost. Containerization reduces handling. This is because the
goods are only packed once. They are put into the containers at the warehouse or
factory and only taken out at their final destination. In addition, few people are
needed to load containers into ships. All this reduces transport costs. Less handling
also leads to less damage. Inside the container, which is strongly built, the goods are
protected. The container also protects the goods from pilfering. That is, from being
stolen. Stealing from cases which have been broken open is a serious problem in
many ports around the world. A container can be securely fastened. It is hoped that
less damage and less pilfering may lead to lower insurance premiums. However, this
is still under negotiation with insurance companies. Another way in which containers
have reduced costs is by making storage less of a problem. For example, containers
waiting for shipment can be left on the quayside rather than be put in warehouses.

Having spotted the main point, it is then necessary to note it down as briefly as possible.
This can be done by using abbreviations and by using the compressed form of writing
practised in Unit I'V.

Ty to reduce these points (the first has been done for you):

(i) containerization reduces handling less handling
(i) lesshandlingalsoleadstolessdamage = e,
(iii) thecontainer also protectsthe goods frompilfering ~ .oovveevevveneeennnnnnns

(iv) mayleadtolowerinsurancepremiums ~ ..eeeerieeenn.

(v) storagelessofaproblem

After making a point, a lecturer will expand it. He may add further information or
examples, he may add reasons or qualifications. He will introduce these by using the
connecting words and phrases studied in Units I and II (e.g. in addition, for example,
because, however). The note-taker will introduce these by using symbols and abbrevia-
tions (e.g. +, &, e.g., ., but),

Read through Part 1 again. Add more information to the main point by completing the
outline below. Use the symbols to help you.
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Title: Adv & Disadv of Contnrztn
(A) Adv
I. Withreftocost
() lesshandling

.........................

(ii) lessdamage

.........................

(iii) lesspilfering (i.e. ............ )

(iv) lowerinsurance(..)

(v) easier storage

Qo Now listen to Part 2 of the lecture, which looks at some of the advantages with

reference to time. Take down notes on the outline below. Remember to listen for
the main point and to note this down first. Then try to add some more infor-
mation,

I, Withrefto

.....................................
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.........................

Qo Now listen to Parts 3 and 4 of the lecture. These deal with the disadvantages of
containerization. Continue taking notes for this part of the lecture.

GUIDED WRITING

(B) Advantages and disadvantages of containerization

Use the notes you have taken to write an essay on the advantages and disadvantages
of containerization as a method of transporting goods. When you have Jinished, turn
to Appendix Il and compare your essay with the tapescript.




UNIT VI
NAVIGATION

READING COMPREHENSION

(A) Navigating techniques and instruments

As we have already seen, the introduction to a reading passage will usually tell you what
that passage is going to be about. You may already know from the title of the book or
unit that the passage is going to be, for example, about navigation. But you will not
know what aspect of navigation until you have read the introduction. This information
will help your comprehension by focussing your attention on the main purpose of the
passage. Your purpose for reading will be to extract that information.

Now read just the introduction to the passage below. What aspects of navigation is
the rest of the passage going to be about?

It is the Deck Officer’s job to take the ship safely from place to place as quickly
and economically as possible. To do this he must have a thorough knowledge of
navigation. From the moment a ship leaves a berth to her arrival at the next port,
her position is constantly checked and plotted on a chart. To do this accurately, the
navigator uses a number of instruments and techniques.

Read through the rest of the passage and note down (1) the different techniques and
(2) the instruments used in navigation mentioned in the passage.

When out of sight of land, a ship’s position can be found by using the techniques
of celestial navigation. Celestial navigation involves taking observations of the sun,
moon and stars with a sextant. This is an instrument which measures the angle
between the celestial body and the horizon. The exact time that the sight is made
must also be recorded. This is done on the ship’s chronometer, which is a very
accurate clock, With this information and the tables given in a book called a
nautical almanac, the navigator is able to calculate the ship’s position. The position
is marked on the chart by a dot with a circle round it. A time is also given. By joining
up the dots with a pencil line, the ship’s track can be seen.

95
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While in sight of land, the navigator uses the techniques of coastal navigation to
find his position. Navigation in coastal waters is known as pilotage. At regular
intervals the officer on watch takes observations of conspicuous landmarks, such
as a lighthouse or a church spire, using the ship’s compass and a sextant. By looking
at the chart to find out the height of the object and by making adjustments for tide
and the height of the bridge from sea level, he can calculate the distance of the ship
from the object. The ship’s position will now lie somewhere on the circumference
of a circle with the object at its centre and the distance off as the radius. To find the
exact position of the ship a compass bearing can be used. A position line showing
the bearing of the ship from the object is drawn on the chart. The position of the
ship is where the line cuts the circle. This is known as making a fix. There are other
ways of making a fix. For example, two, or better stili, three simultaneous compass
bearings can be taken of different objects. The objects should not be too close
together. Theoretically the lines from these objects should intersect at the same
point, In practice they usually form a triangle, which is called a cocked hat. If this
is small, the ship’s position is assumed to be at the point of the triangle nearest any
danger. If the triangle is large, the bearings should be taken again.

A fairly accurate estimation of a ship’s position can be calculated by a technique
known as dead reckoning (DR). To do this the navigator needs to know the ship’s
course, speed and distance run. A DR position is made more difficult to calculate
by the effects of wind, tide and current.

Draw two sketches to illustrate the two ways of making a fix described in the para-
graph on pilotage.

GRAMMAR

(A) Prepositions of place (ii)
Study how the following prepositions are used to describe destination:
1. To/from -- used with reference to a point
to—® ® — from
They took the ferry to Calais. The QE II sailed from Southampton.

2. Onto/off — used with reference to a line or surface

0nt0} 7 off
The case fell onto the deck. The launch took off the pilot.
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3. Into/out of — used with reference to an area or volume

into —E]

The cargo was lowered into the hold.

outof | |

The cargo was lifted out of the hold.

Now study how these are used to describe direction:

4, Towards/away from — express motion with reference toa directional path

towards ----» @

The ship was driven towards the rocks.

® -—--» away from

The wood drifted away from the shore.

5. Up/down — express motion with reference to a vertical axis.

up

—————

The sailor climbed up the mast.

down

c—_——

The flag was hauled down.

6. Across/along — express motion with reference to a horizontal axis or plane

.
’

across s

The dinghy tacked across the bay.

along

They sailed along the coast.

Now study how these are used to describe passage:

7. over

The people walked over the bridge.

8. behind

The plane passed behind the lighthouse.

9. (a)round

o ————
- ~

e b

n oAy
® b %
o o ¥

~ 4

\n. —

The diver swam round the shoal.

under
=

The barge sailed under the bridge.

-9

-~ PR

—-——

in front of

The gulls flew in front of the lighthouse.

through

7‘;} -
Tt e

o -
—
o

—

The diver swam through the shoal.
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10. by, past

Exercise 1.

Exercise 2.

1. Reduced

o The sailors rowed past/by the buoy.

Read this description of a voyage made by the MV Diomede. Then write
similar descriptions of the other two voyages outlined below. Use the
appropriate prepositions and the definite article (the) where necessary:

On 6 April, 1979 the general cargo vessel, the MV Diomede, left the port
of New Orleans in the USA for Hawaii in the Hawaiian Islands. She
steamed across the Guif of Mexico, through the Yucatan Channel and
along the north coast of Jamaica, calling at Kingston. Then she sailed
through the Panama Canal and across the Pacific Ocean to Hawaii.

10/9/80~bulk oil carrier—SS Enterprise — Nagasaki — Japan — Kharg
Island — Gulf — east coast of China — Taiwan Straits — South China Sea —
Singapore — Straits of Malacca — Indian Ocean — Kharg Island.

16/6/80 — passenger liner — MV Orient — Southampton — UK — Naples —
Italy — English Channel — Bay of Biscay — west coast of Portugal — Lisbon
— Straits of Gibraltar — Mediterranean Sea — Naples.

Write a similar description of any voyage made by your ship.

(B) Relative clauses (i)

relative clauses

This is possible:

When the defining relative clause contains a verb in the passive
e.g. A ship which was built in that yard sank yesterday.
= A ship built in that yard sank yesterday.

When the defining relative clause contains a verb in a continuous tense
e.g. A ship which is carrying explosives flies a red flag.
= A ship carrying explosives flies a red flag.

When the defining relative clause begins: which has/have
e.g. Vessels which have 'tween decks are suitable for general cargo.
= Vessels having ’tween decks are suitable for general cargo.
or Vessels with "tween decks are suitable for general cargo.
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When a defining relative clause contains a verb in the simple present.
e.g. Drums which contain chemicals are sometimes stowed on deck.
= Drums containing chemicals are sometimes stowed on deck.

Exercise 1. Reduce the following relative clauses if they can be reduced:

(a) Ships which use the Panama Canal pay canal dues.

(b) Rope which is made of nylon does not rot.

(¢) An officer who has a Master’s Certificate can hope to become the
master of his own ship one day.

(d) Some boats are built of fibre glass, which is a type of plastic.

{e) A sailor who is working aloft should wear a safety harness.

{f) Steel which contains more than 0.7 per cent of carbon has a high tensile
strength.

(2) Cargoes which have a low stowage factor are usually put at the bottom
of the hold.

(h) A material which can be shaped by hammering or rolling is said to be
malleable.

(i) Ships which are classed by Lloyds have to undergo strict tests.

(j) The sailors who were sitting at the back of the coach were hurt in the
accident.

2. Relative clauses with prepositions
Study how these two sentences are joined together:

{a} Containers are large cases of standard dimensions.

(b) Cargo is packed in these.
(a) + (b) Containers are large cases of standard dimensions in which cargo is packed.
(Note: In spoken English the preposition is usually put at the end.)

Exercise 2. Join the following pairs of sentences together in the same way by making
the second sentence a relative clause:

(a) Copper and tin are non-ferrous metals.
Bronze is made from copper and tin.

(b) Pallets are pieces of cargo-handling equipment.
Crates and cases are stacked on pallets.

() The windlass is found on the forecastle.
The anchors are raised and lowered by the windlass.
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(d) Ventilators are positioned over the cargo holds.
Air flows through these.
{¢) Hatchways are covered by hatch covers.
Tarpaulins are then spread over the hatch covers.
{f) A sextantis a navigating instrument.
With a sextant a Deck Officer takes observations of the sun.
(2) Speed trials take place when the ship is out at sea.
During speed trials the ship’s maximum speed is measured.
(h) The National Union of Seamen is an organization which looks after
the interests of seamen.
All Merchant Navy ratings must belong to the Union.
(i) The flight deck is an open deck on an aircraft carrier.
From this deck planes and helicopters take off.

READING COMPREHENSION|

(B) Electronic aids to navigation

The following passage is a continuation of the reading passage in Reading Compre-
hension (A). Read through the introduction to find out what the rest of the passage is
going o be about.

Now read through the rest and make a list of the electronic devices used for navigation.

4 In addition to the traditional methods of navigation a number of sophisticated
& clectronic devices have been developed to help the navigator2 These include the
% echo sounder, radar and various types of radio navigation equipment.
3 Theecho sounder sends a radio signal from the bottom of the ship to the sea-bed,
§ from which it is reflected'{The time taken to receive the reflected signal is a measure
A of the depth of water under the ship? The received pulse is displayed on a chart by
& apen recqrder 50 that t‘he'navigaufor can geg ‘_tﬂlgg o%‘iflitlle of '.che bottorp over which
# the vessel is passin /A similar device is the sonar system, which uses high frequency
sound signals%.'ln sonar the sound signal can be sent ahead or sideways=The time
for the echo to be sent back from an object, such as an underwater rock, is a
measure of the object’s distance from the ship.ﬁThe sonar system can also be used
to measure the speed of the ship over the seabed.
e It is now common for ships, including trawlers, tugs and ferries, to be fitted with
radar to help them navigate near land"High-frequency radio beams are sent out
and received by a rotating radar scanner on the ship[,LThese signals are then con-
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%

verted into images on a screen. The slg'p is shown in the centre of the screen and
nearby ships are shown in relation to it."On the screen moving objects leave a short
trail to indicate their direction and speed” But radar is only an aid to navigation’.glt
is the correct interpretation of the picture on the screen which ensures the safe
passage of the ship.

|7 Nearly all seagoing vessels are fitted with radio for transmitting and receiving
signallst.s Ope of the most, commen thods of checking a vessel’s position is by

. . -G 3, . .
using the radio dlr&i%ﬁ %ﬁ{.}qbﬁl a sn‘rwle systemn in which the operator finds
. . o AR 2BAE .
the direction of two homing beaconsgHowéver, the system is often not very accurate.
2! Equipment such as the Decca Navigator, the Omega Navigator and Loran, use
synchronized signals received from specific shore stations to establish position.2 his
may be done either by comparing the time of arrival of a certain signal from three
or more stations, or by comparing the difference in phase of radio waves?."sl"hey all
work on the same principle: Signals received from a pair of stations place the ship
on a curved line of positiorﬁ":l\nyw re along this line the received signals from the
two stations would seem the same. Signals received from another pair of stations
define a second line of position” The ship’s position is where the two lines cross.

The position is displayed on a chart and on dials:/The accuracy of this system is

usually within haif a mile. 3

Ya  Since the late 1960s it has been possible to navigate by satellite. Signals from

satellites are received by a dish-shaped aerial on the ship’. %A the satellite approaches

or goes away from the ship, the character of the signal received c ges? This

change depends on where the ship is in relation to the orbiting satellite’ Because the

position of the satellite is known with very high accuracy the ship’s position can

also be ﬁxe&ﬁ“his system givcis an accuracy of better than one tenth of a mile in all

weathers, all over the world?' The introduction of satellites has led to fully auto-
matic navigation in the open sea for modern ships.

31 The ultimatein navi% tion may eventually be in a dual system combining satellites
with inertial navigation .§In inertial navigation, sensors measure the ship’s speed and
direction, and compute the changing position from these readingsg.]This system is
entirely internal and independent of any, gxternal references such as landmarks, the
sun, stars, radio or radar transmjssion. The equipment only needs to know the
exact location of the starting point. lUsing this system, which is extremely accurate,
a ship can be set on course and kept on it despite current, winds and alterations in
engine power. Inertial navigation is used in warships.

29
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APPLIED TERMINOLOGY

(A) Terms relating to compass cards

Study the compass card below. It is divided up clockwise into 360 degrees. It also
shows eight of the points of the compass (N, NE, E, etc.).

2
00

2
°
=1
@
[}
o
@
Q
S
S
=
S

Exercise 1. Write out in full the eight points of the compass shown above (the first
two have been done for you).

@ N =North © S = e,
(b) NE = North-East () SW = o,
©E = v, @ W = oo
@ SE = ovrrreen. () NW= oo,

Exercise2. What would the following points be in degrees?

@ S (b) NE (©) NW (d) E
(e) SW O N (& W (h) SE
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Terms describing position in relation fo a ship

Study the diagram below A
L Ahead B

K
On the On the c
Dow

Before the Before the
beam beam
J Abeam Absom D
Abaft the Aboft the
beam beam

Cn the On the
quarter | quarter E

H Astern F
G

In order to describe the position of ships in relation to the tanker, they can be used

as follows:

1. Ship A is (dead) ahead./Ship A is ahead of the tanker.

2. Ship B is on the starboard bow.

3. Ship Cis before the starboard beam.

4. Ship D is abeam./Ship D is on the starboard beam.

Exercise 3. Now continue describing the position of the other ships:
(8) ShIP E S .eiiiviiiiiiiiiiincie i sttt e r e e e eeeans
()] 113 o 30 ST PP
{€) ShID G S teiiiiiiniiiiie et et e e e e e e e e e ean
() SHID H IS cov ittt en e et e s ea st e e e e e emaenseraeneen
(€) ShIP LIS truirtiiiiiieriir ettt m e e e ne v e eraas
(F) SHID J S ceviriiiinieieieiiieiie et seae e eee
(@) SHIP KIS ceuiiniiiiiiiiiriiie et e r e st r e e e e

() SHIP LS weuiiiiiiiiiiii et r e e e e e s be et e enaeeaaenannesen
(Note: *dead’ in example 1 means directly ahead.)
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(B) Measurement

{vii) Distance, speed

1. Nautical miles

Distance at sea is measured in nautical miles.
1 nautical mile is the length of an arc of a great

circle which subtends an angle of 1 minute at <] A
the centre of the Earth. 1 nautical mile=1.151 I,'Nautigul
statute miles = 1.853 kilometres.) j mie
(Not drawn to scale}
Exercise 1. Convert the following angular distances into nautical miles:
(a) 15° 3¢ (b)y 42° 17 (c) 35°3%
(dy 21° 59 {e} 32°30° (f) 45° 19
2. Knots
At sea, speed is measured in knots. (1 knot = 1 nautical mile per hour.)
: , , . distance
Exercise 2. Complete this chart, using the formula: speed = ~ime
]
MV Panama Distance Time Speed
Monday 180 N Miles 12hours | coeoiiiiiiiiiiiiiiiiens
TuesdayY | ccorviierrereerenearnnes 24 hours 14 knots
Wednesday 288 N Miles 28 Tall ) -
Thursday | ccerrririreveverernrnrnes 8 hours 6.5 knots
Friday = | e 10 hours 11 knots
Saturday 312 N Miles 24h0urs | i,
Sunday 152 N Miles 6hours | e,
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GUIDED WRITING

(A) Description of a voyage

Write a description of a voyage made by the MV Voyager from the port of Grange-
mouth in Scotland to the ports of Gothenburg, Stockholm and Luled in Sweden.

Stage 1.  Study the route shown on the map opposite.

Stage2.  Read through the timetable below and the information in the statements:

10 May sailed from Grangemouth | 15 May arrived at Stockholm
11 May arrived at Gothenburg 16 May sailed from Stockholm
12 May sailed from Gothenburg 19 May arrived at Luled
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Stage 3,

English for Maritime Studies

{a) The MV Voyager was an oil tanker.

(b) She was carrying a cargo of petroleum products.

(¢) Grangemouth is a small port on the River Forth.

(d) Near the port there are important oil refineries.

(e) Her passage across the North Sea was good.

() The weather was clear and the wind was light.

{g) Gothenburg is a port on the west coast of Sweden.

{h) At Gothenburg she discharged gas oil.

(i) At Gothenburg she loaded petrol.

(i) Stockholm is the capital of Sweden.

{k) She unloaded more of her cargo at Stockholm.

() Luled is only open during the summer months.

(m) From Luled iron-ore is exported.

(n) She unloaded the rest of her cargo at Lule§.

(0) She set sail for Grangemouth.

(p) On her way through the Kattegat she was ordered to proceed to
Hamburg.

(@) Hamburg is a port in Germany.

Now write your description using all the information available. When
appropriate use relative clauses and the connecting words that you have
learned so far.

NOTE-TAKING PRACTICE

Specialized abbreviations and symbols

Lecture: Shipping forecasts

Qo Shipping forecasts are broadcast by radio stations throughout the world at set
times during the day. A shipping forecast will give you details of the weather

conditions in your areas and contains a lot of useful information which is
difficult to note down without a system of symbols and abbreviations and a
carefully organized outline to guide you. For example listen to the beginning
of the forecast for the sea area around the British Isles, as might be broadcast
by the BBC, and try to note down the information before it fades out. Now
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study the map and the completed table on page 113 while listening to the
complete forecast. The following notes explain how the information is noted
in the table:

South East
Iceland

e

Faerces

Bailey

Fockall

Srannon

Station Reports
Wick

. Bell Rock

. Dowsing
Galloper
Royal Sovereign
Portland Bill

. Scilly
Valentia
Ronalgsway
Prestwick

. Tiree

Finisterre

“o0DmNON SN =

1. Write down the date and time of the broadcast at the top, i.e. 24 May 0640.

2. Put a tick () in the column marked ‘gales’ against the places where there are gales,
i.e. Dogger, Fisher, German Bight,

3. Write down the time of the general synopsis, i.e. 0000.

4, Write down the information relating to the pressure systems. Do not write in the
words ‘millibars’. Use abbreviations for North, South etc., i.e. N, S. The following
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Weather IForecast Date: %#Mfy Time: QG40 birs.
General Synopsis al QOO0 GM.T.
System Present Position Movemnent Farecust Pasition At
L 988 SON 1OE ANE
L /004 Er Y-V £ & Scor 2400
Fuorecast for Sea Areas
Wind
Area Gales Weuther Visibality
Now Larer
Viking : MWeE | v 5/ or ~m/g
Forties - NWEBI ¥ WIS o mig
Cromarty AMWEE| SE & » G/
Forth
Tyne
Dogger d ]
Fisher v M E/B| M /S or g
German Bight v
Hurmber wa/s
Thames Sw's/7 » L
Smith’s Knoll !
Dover “ & !
Wight
Portland W aLlE r/d/m o
Plymonth
Biscay wx ) i
Finisterre MES/E 2 F
Sole
Lundy
Fastnet r &6 A S g/»
[rish Sea
Shannon
Rockall 27
Malin var 3 | S/ arbenre pft
Hebrides v £ 3/6 ¢ g
Minches
Fair Isle NG £E6 <) g
Bafley Sgs [ g
Faeroes T £35 e g
S.E Iceland vard | S€ wlé o g
Reports from Constal Stations at Q40O . GM.T.
Wind
Station Weather  Visibility |Barometer| Tendency
Direction Force
Wick W 2 /8 /a6 -
Bell Rock W = I 22 076 —
Dowsing A S & & S rorg
Galloper W 4 = 027 —
Royal Sovereign w & /6 rQa22 -—
Portland Bill Py 3 22 FO22 -
Scilly S # - i /28 ey
Valentia S £ » & [=1id ~
Ronaldsway alim -~ K4 fOr7 ~
Prestwick £E z r iz ‘ar7z ~
Tiree ESE ~ 27 -2 ~—
abbreviations can be put in front of the figure for millibars:
L =low pressure, depression W = warm front
H =high pressure, anticyclone «C =cold front
T =trough of low pressure 'O =occluded front

R =ridge of high pressure S =secondary front
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5. Put a bracket round the sea areas given together, e.g. Dogger, Fisher, German

Bight.

6. Fill in the column for wind, A stroke (/) indicates an increase or decrease in the

* wind’s force. For example:

Wind north-westerly force 6 to 4 =NW 6/4.

7. Fill in the column marked weather using these abbreviations:

Weather Letter Weather Letter

blue sky b overcastsky .. .0
partly cloudy sky be squally weather - q
cloudy c rain ‘ r
drizzle d sleet rs
fog f SIIOW 5
gale g thunder t
hail h thunderstorm tlr
lightning 1 dust haze zZ
mist m

(Note: (a) ‘p’ denotes ‘showers of” e.g. pr =showers of rain
(b) capital letters denote intensity e.g. R =heavy rain
(c) letters repeated denote continuity e.g. RR = continuous heavy rain
(d) ‘i’ in front denotes intermittent e.g. ir = intermittent rain
(e) astroke (/) divides present weather from future weather
e.g. r/d/m = rain followed by drizzle then mist.)

8. Fill in the column marked ‘visibility’ using the following abbreviations:
f =fog m =moderate vg = very good .
p =poor g =good

9. Fill in the time of the reports from coastal stations.

10. Fill in the column using abbreviations and figures as appropriate.
dir’n =direction Vis = visibility Baro = barometer reading

11. Fill in the column marked ‘tendency’ as follows:

__—for a rising pressure, for a steady pressure and ~~~__ for a falling
pressure.

The angle of the sloping line equals the rate of rise or fall in pressure.

Qo When you are thoroughly familiar with the symbols and abbreviations, listen
to the same forecast again and try and complete the table yourself, without

looking at the completed version. Check your notes against the completed
version afterwards.
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Weather Forecast

General Synopsis at

GM.T.

Date:

Time:

System

Present Position

Movement

Forecast Position

At

Forecast for Sea Areas

Area

(rales

Wind

Now Later

Weather

Visibility

Viking

Forties

Cromarty

Forth

Tyne

Dogger

Fisher

German Bight

Humber

Thames

Smith’s Knoll

Dover

Wight

Portland

Plymonth

Biscay

Finisterre

Sole

Lundy

Fastnet

[rish Sea

Shunnon

Raockall

Malin

Llebrides

Minches

Fair Isle

Bailey

Faeroes

5.E. lceland

Reports from Coastal Stations at

G.M.T.

Station

Wind

Direction

Weather
Force

Visibility [Barometer

Tendency

Wick

Bell Rock

Dowsing

Galloper

Royal Sovereign

Portland Bill

Scilly

Valentia

Ronaldsway

Prestwick

Tiree
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GUIDED WRITING

(B) Description of weather conditions

Write a description of the weather conditions in your area today.

Give a time and date and the name of the area in which the conditions occur. Give a
Jull description of wind direction and speed, temperatures, clouds, visibility, air
pressure and general weather conditions.

Information may be got from the daily newspapers, the weather forecast on the radio
and television, nearby meteorological instruments, by telephoning your local weather
centre and by your own observations.



UNIT VI
MAIN ENGINES

READING COMPREHENSION |

(A) Different types of marine engine

Read through the following passage on the different types of marine engine. Use the
techniques that you have practised so far to help you.

There are four main types of marine engine: the diesel engine, the steam turbine,
the gas turbine and the marine nuclear plant. Each type of engine has its own
particular application.

The diesel engine is a form of internal combustion engine similar to that used in
abus. Its power is expressed as brake horsepower (bhp). This is the power put out by
the engine. Effective horsepower is the power developed by the piston in the cylinder,
but some of this is lost by friction within the engine. The power output of a modern
marine diesel engine is about 40,000 brake horsepower. This is now expressed in
kilowatts. By comparison the engine of a small family car has an output of about
80 bhp. Large diesel engines, which have cylinders nearly 3 ft in diameter, turn at
the relatively slow speed of about 108 rpm. These are known as slow-speed diesel
engines. They can be connected directly to the propeller without gearing. Although
higher power could be produced by higher revolutions, this would reduce the
efficiency of the propeller, because a propeller is more efficient the larger it is and
the slower it turns. These large slow running engines are used in the larger merchant
ships, particularly in tankers and bulk carriers. The main reason is their low fuel
consumption. More and more of the larger merchant vessels are being powered by
medium-speed diesel engines. These operate between 150 and 450 rpm, therefore
they are connected to the propeller by gearing. This type of engine was once restricted
to smaller cargo ships, but now they are used in fast cargo liners as well as in
tankers and bulk carriers. They are cheaper than slow-speed diesel engines, and
their smaller size and weight can result in a smaller, cheaper ship.

In steam turbines high pressure steam is directed into a series of blades or vanes
attached to a shaft, causing it to rotate, This rotary motion is transferred to the

114
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propeller shaft by gears. Steam is produced by boiling water in a boiler, which is
fired by oil. Recent developments in steam turbines which have reduced fuel con-
sumption and raised power output have made them more attractive as an alternative

. todiesel power in ships. They are 50 per cent lighter and on very large tankers some
of the steam can be used to drive the large cargo oil pumps. Turbines are often used
in container ships, which travel at high speeds.

Gas turbines differ from steam turbines in that gas rather than steam is used to
turn a shaft. These have also become more suitable for use in ships. Many naval
vessels are powered by gas turbines and several container ships are fitted with them,
A gas turbine engine is very light and easily removed for maintenance. It is also
suitable for complete automation.

Nuclear power in ships has mainly been confined to naval vessels, particularly
submarines. But this form of power will be used more in merchant ships as oil fuels
become more expensive. A nuclear-powered ship differs from a conventional
turbine ship in that it uses the energy released by the decay of radioactive fuel to

generate steam. The steam is used to turn a shaft via a turbine in the conventional
way.

Complete this diagram to form a summary of the basic types of marine engine.

Marine engines

....................................................................................

..........................................

Now fill in this box to summarize the application of these engines.

Type of engine Application

slow-speed diesel

medium-speed diesel

steamn turbine

gas turbine

marine nuclear plant
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GRAMMAR

(A) Causal verbs

There are several verbs which can be used to express cause.

1. To have and to get
Study these examples:
He had the engines overhauled.
He got the engines overhauled.

In these sentences the subject ‘he’ caused the action, but did not perform it himself.
In the following sentences the person performing the actions is introduced. Note
how the infinitive is used.

He had the Engine Department overhaul the engines,

He had the engines overhauled by the Engine Department.

He got the Engine Department to overhaul the engines.

He got the engines overhauled by the Engine Department.

Exercise 1. Write out these notes using the verbs in brackets and the appropriate
Dpattern above.
e.g. (had, to examine) The Master — the equipment — the electrician
The Master had the equipment examined by the electrician.
(a) (got, to plof) The Second Mate — the cadet — the course
(b) (had, to check) The First Mate — the cargo
(c) (had, to lower) The Bosun — the boats — the apprentices
(d) (got, fo clean) The Carpenter — the bilges — the ratings
(&) (goft, to adjust) The Master — the compasses
() (had, to supervise) The Chief Engineer — the Second Engineer — the work
(2) (got, to lubricate) The Second Engineer — the greasers — the machinery
(h) (had, o sweep) The Chief Steward — the saloon — the galley boy

2. -en Verbs
Verbs ending or beginning with -em mean to make something happen. The -en is
usually attached to the adjective, but sometimes the noun is used.
e.g. To make tight = to tighten
To make longer = to lengthen

Exercise 2. Rewrite these sentences using an -en verb:
(a) The carpenter made the plank shorter,
(b) The gap between the two vessels became wider.
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(¢} You need to make your pencil sharp before doing chartwork.
(d) Constant pressure makes a spring weak.
(e) Speed was reduced to make the load lighter on the engine.
. (f) The ropes had to be made longer because they would not reach.
(g) He had great difficulty in making the nut loose.
(h) Adding carbon to steel makes it harder.
(i) Reducing the carbon content makes it softer.
(i) The hole had to be made larger before the bolt would fit.
(k) Friction is increased by making a surface rougher.

3. Causal verbs
(a) General causal verbs: to make, to canse
(how they are used is shown in Part (B) following)
{(b) Specific causal verbs: to increase, to raise, to reduce, to lower, etc.
(see Part (B) following)
(c) Verbs enabling something to happen: to permit, to allow, to let
e.g. The piston went down, permitting/allowing air fo enter the cylinder.
The piston went down, letting air enter the cylinder.

(B) Cause and effect

Cause and effect relationships can be linked in a number of ways.

1. When both are nouns they are linked as follows:

cause —_— effect
sea water causes corrosion

Other links are: results in, leads to, gives rise to, produces, is the cause of, is one of
the causes of.

The effect may be put first:
effect - cause

Corrosion is caused by  sea water

Other links are: results from, is due to, arises from, is the result of
(Note: If this is not the only cause, the linking phrase must be modified by a
modal, e.g. may/can or a frequency adverb, e.g. often/sometimes.)

Exercise 1. These cause and effect pairs have been mixed up. Find the corresponding
parts and join them together using any of the linking phrases above as

appropriate.
(a) poor lubrication a reduction in power
(b) instability fuel economy

(c) overloading accidents
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{d) efficiency breakdowns

{e) heat loss good management
{f) carelessness structural strain
{g) careful navigation bad loading

(h) lack of maintenance friction

2. When both are clauses they can be linked as follows:
canse; The engines reduced speed.
effect: The ship slowed down,
(a) by using the general causal verbs to cause, to make
e.g. The engines reduced speed, causing the ship to slow down.
The engines reduced speed, making the ship slow down.
(b) by using -ing clauses
e.g. The engines reduced speed, slowing the ship down.
(¢) by using connecting words, such as consequently
¢.g. The engines reduced speed, consequently the ship slowed down.
(d) by using specific causal verbs e.g. to raise (to cause to rise)
cause: The piston rises.
effect: The pressure in the cylinder rises.
e.g. The piston rises, raising the pressure in the cylinder.

Exercise2. Study this diagram of an engine pressure indicator and complete the
sentences below using any of the cause and effect links studied so far.

| _—Control tap

___——String

Engine cylinder—__|

| _———Flywheel
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With the tap closed:

(a) The piston is driven downwards, ............... the flywheel to rotate.

(b) The flywheel rotates, ......... the pin travel downwards.

(¢) The pin travels downwards, ......... the string.

(d) The string is attached to the drum in such a way that it ......... the
drum to rotate.

(&) When the piston travels upwards, the tension on the string is ......... ,

......... the drum to return to its original position by means of a spring.

(f) Therefore each time the flywheel rotates, it ......... the drum to rotate
backwards and forwards.

(g) The point of a pencil is held against the paper on the drum, ............
the pencil marks the length of the stroke on the paper each time the

drum rotates.

With the tap open:

(h} The upward movement of the piston ............ compression of the
gas in the cylinder.

(i) The pressure of the gas ............ the indicator piston.

(G) The indicator piston rises, ............ the spring.

(k) The piston is attached to the arm holding the pencil, ............ the
pencil moves upwards ............ the rise on the paper.

READING COMPREHENSION

(B) Two-stroke and four-stroke cycles

Generally technical books try to give a lot of information in a short space. To do this
they use a large number of diagrams. Also they often use a condensed form of writing
similar to notes. For complete comprehension the reader needs to keep one eye on the
diagram and the other eye on the text.



120 English for Maritime Studies

Read through the description below of the operating cycle of a two-stroke diesel
engine, using the diagram to help you. Keep reading it through until you understand it.

A two-stroke cycle takes place in two consecutive strokes of the engine piston, or
one revolution of the engine. The two strokes of the cycle are: the compression
stroke and the power or expansion stroke. Each operation in the cycle can be shown
on a time diagram. The diagram below shows a typical two-stroke cycle with the
operations numbered.

3-4

4-5-6

6-7

7-8

8-1

45 &

/

Completion of scavenge. Air enters the cylinder, expelling exhaust gas
and recharging it for combustion. Scavenge and exhaust ports are open.
Post-scavenge period, Scavenge ports have closed and some air in the
cylinder may leak to exhaust.

Compression. Exhaust port has now closed and the air trapped in the
cylinder is compressed by the upstroke of the piston to raise its tempera-
ture sufficiently to ignite the fuel,

Fuel injection takes place and combustion occurs causing a rapid rise in
pressure.

Expansion. Combustion completed, the hot gases expand forcing the
piston downwards.

Exhaust blow down. Exhaust port has opened, allowing gas to pass to
exhaust manifold and pressure drops rapidly in cylinder.

Scavenge. Scavenge ports have opened and air enters to expel remaining
exhaust gas.

Now label the diagram with completion of scavenge, post-scavenge, compression, fuel
injection, expansion, exhaust, scavenge, in the appropriate places.

The next diagram and notes illustrate a four-stroke cycle. This takes place in four
strokes of the engine piston, or two revolutions of the engine. These strokes are: the
compression stroke, the power or expansion stroke, the exhaust stroke and the aspiring
or induction stroke. Now read on.




1-2
2-3

34-5
5-6
6-7-8

8-9-10
10-1
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Completion of aspiration.

Compression. Air inlet valve has closed, air in cylinder is now compressed
to raise its temperature for combustion of fuel.

Fuel injection. Combustion takes place with the rise in pressure,
Expansion. Combustion completed. Gas pressure forces piston down,
Exhaust. Exhaust valve opened, piston expels exhaust gas on upward
stroke.

Overlap. Air inlet valve opened, while exhaust remains open.

Aspiration. Exhaust valve closed, piston draws air into the cylinder during
down stroke.

Label the diagram with: completion of aspiration, compression, fuel injection,
expansion, exhsust, overlap, aspiration, in the appropriate DPlaces.

APPLIED TERMINOLOGY

(A) Terms relating to main engines

Study this diagram of a two-stroke slow-speed diesel engine and learn the names of
the principal parts.
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Pulse turbo charger

O |

Water jacket

Air manifold

Charge cir cooler

Rocker orm
Exhqust valve gear
O
Push rod
Cylinder head
Exhaust valve
Fuel pump
Piston
Piston rings
Camshaft
a Cylinder liner
Scavenge ports
Piston rod
Crosshead
- 1
Guides
L

s

Bedplate

Connecting rod

Bottom end
bearing

Crankshaft
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Exercise . Here is a diagram of a four-stroke medium-speed diesel engine. Cover
over the diagram above and then see if you can name the parts 1-12

indicated.
Valve gear
2
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= :j i

Air inlet — —_— O
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Fuel pump 4

Gudgeon pin >
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(B) Measurement
(viii) Slsystem

1. Basic units

Study the table below showing the six basic units of the SI system and their symbols,
and the two supplementary symbols. Some have aiready been used in previous units.

Quantity Unit Symbol
length metre m
mass kilogramme kg
time second s
electric current ampere A
luminous intensity candela cd
temperature kelvin K
plane angle radian r
solid angle steradian sr

2. Derived units I

These are units expressed in terms of base and supplementary units only.
€.g. unit of area = square metre = m?2

Exercise 1. Complete the following table:
(Nofte: Per is expressed by a stroke (/) and indicates that the unit in front of
the strokeis divided by the unit after the stroke.)

Quantity Unit Symbol
area squaremetre | ....oceeeoeha..
volume cubicmetre | ..irieieee.
velocity metrepersecond | ...
angular velocity radianpersecond | ...
acceleration metrepersecondsecond | ..............l
density kilogramme per cubicmetre | ......co.........
momentum kilogramme metre persecend | ................




3. Derived units I1
Some units have special names. These are shown in the table below.
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frequency hertz
force newton
work, energy, heat Jjoule
power

heat-flow rate } watt

4. Derived units ITI
Some units are expressed in terms of other derived units only or other derived units
and base-units.

e.g. unit of stress =newton per square metre = N/m?

Exercise 2. Complete the table below.

Quantity Unit Symbol
torque newtonmetre = | Lceeeeee
SLFESS e s rnaen e N/m?
pressure newton per square metre | .o,
intensity of heat flowrate =~ | Lo w/m?
thermal conductivity watt per metre degree celsius | ...............
coefficient of heat transfer | L. W/m?°C
heat capacity joule per degreecelsius =~ | .....oeneenens
specificheat capacity | I/kg °C

GUIDED WRITING

(A) Description of an engine governor

Write a description of how this engine governor works.
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Stage 1.

Stage 2.

Stage 3.
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Study the diagram of the
governor.,

Fuet control

Speed
adjustment

Ballhead
spring ‘_\“-«q_—_—"_Da:
‘ gD
FIyweaght\
[
Piston I
valve -~ __Return
. spring
Qil /'
[
pressure \\\ Power
ol T <~ piston
i
return ;
f
11
[ . Rotating
drive shoft

Join some of these sentences together to form an introductory paragraph.

The diagram above shows a hydraulic engine governor. This governor
may be fitted to control the speed of an auxiliary diesel engine. The
governor incorporates two systems. The one consists of the mechanical
ballhead. This senses any change in the engine speed. The other consists
of the hydraulic piston valve. It also consists of the power piston. This
operates the fuel pump control setting. Any alteration in speed setting can
be made by altering the speed adjustment control.

Now study the flow chart below which shows what happens when the
engine speed rises. (Note a single arrow (—) indicates that one action
causes another, a double arrow () that one action allows another
to happen.)

When the engine speed falls below the desired limit . . .

The driveshaft
rotates slower

The piston valve
is lowered

!

The oil pressure
Incregses

The flyweights
maove in

The return spring
is compressed

)

The power
piston rises

The fuel contro!
valve opens

Fuel is
incregsed

The engine
speeds up
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Now join these together to form a paragraph, using any of the methods
of joining cause and effect relations practised so far.

Staged.  Complete this flow chart to show what happens when the engine speed
rises. It will be the opposite process to the above.

When the engine speed rises above the desired limit . . .

Now join these together to form another paragraph.

Stage5.  Put all three paragraphs together to form your description.

NOTE-TAKING PRACTICE

Symbols for intensification or reduction

Here are some more symbols to help you reduce the amount of writing when taking
down notes.

1. To mtenSIfy or reduce quality and quantity
+ : great, alot of, a large amount of, e.g. strength +
+ + : verygreat, a great deal of, ¢.g. heat + +
— : alittle, a small amount of, e.g. heat —
— — : very little, a very small amount of, e.g. food - —

2. To express change

/ . increases, grows, rises, €.g. temperature /
\ : decreases, grows less, falls, lowers, e.g. efficiency \
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3. To express relations of cause and effect
-———  causes, leads to, results in, produces, gives rise to
«———  is caused by, results from, arises from, is due to

In order to take notes we must first understand what the lecture is about. Compre-
hension can be helped a great deat by the use of a diagram handed out by the lecturer
or put up on the blackboard, or by using an overhead projector. These diagrams will

help with vocabulary and may be referred to by the lecturer to help explain a system
OF process.

Lecture: Boilers

Study the two diagrams below before listening to the lecture on boilers. This will give
you some idea of what the words mean and how the systems work.

Now listen to the lecture. You will find that a lot of information is already
given in the diagrams. Add anything else you think necessary to the diagrams

and complete the outline below by adding any other information worth

recording, using symbols, abbreviations and other note-taking technigues
already practised,

Fireproof casing

1 1 Girder strap
Uptake Steel shell

t Water

Smgke th‘:::'rubes:=: ::
N\ E ! }

Furnace

|

|

ﬂ

Combustion
chamber

(a) Scotch boiler
1 L PO
Two basic types:
(@) et et e et r e et e eeas
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(@) Scotch boilers

-----------------------------------------------------------------------------------------
.........................................................................................
-----------------------------------------------------------------------------------------

-----------------------------------------------------------------------------------------

.........................................................................................
.........................................................................................

.........................................................................................

Boiler mountings include:
safety valves — to release excess steam

IMAITN SEOP VAIVE — ooireiieirreiir e cistsssarasssnrantarassrsnsssas

.....................................................................................
.....................................................................................
.....................................................................................

.....................................................................................

GUIDED WRITING

(B) Boilers

Write a general description of the two basic types of boiler, using the diagrams and
your notes to help you,
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Your description should be made up of the following paragraphs.

Paragraph 1.
Paragraph 2.
Paragraph 3.
Paragraph 4.

Paragraph 5.
Paragraph 6.
Paragraph .

Introduction.
Description of what a Scotch boiler consists of.
Description of the flow of hot gases through the system,

Some general characteristics of the Scotch boiler — its uses,
efficiency etc.

Description of what a water-tube boiler consists of.
Description of the flow of gases through the system.

Mention some of the boiler mountings fitted to a water-tube boiler.




UNIT IX
AUXILIARY MACHINERY

READING COMPREHENSION

(A) Functions of auxiliary machinery

We usually have a purpose for reading a passage. If we know nothing about a subject,
our purpose may be to gain a general knowledge of it. Later we may want to read
about aspects of it in greater detail. Comprehension will be made easier by giving
ourselves a definite purpose based on our understanding of what the passage is going
to be about from the title and the introductory paragraph. This purpose will help
focus our attention.

Read through this passage and note down (1) the different functions that auxiliary
machinery is designed to carry out and (2) examples of the equipment designed to
carry out those functions.

Besides running and maintaining the main propulsion machinery of the ship, the
Engineer Officer has a great deal of auxiliary machinery to look after. Auxiliary
machinery covers everything mechanical on board ship except the main engines
and boilers. It includes almost all the pipes and fittings and the equipment needed
to carry out a number of functions. These functions may be summarized as follows.

To supply the needs of the main engines and boilers. Air compressors are used to
supply compressed air for starting engines. Coolers are used for cooling either oil
or water. Water for the boilers is also heated before being admitted into the boiler
by feed water heaters. This increases the efficiency of the boiler.

To keep the ship dry and trimmed. This is done through the bilge and ballast
pumping systems. The former removes water which has gathered in machinery,
cargo and other spaces. The latter pumps water into and out of ballast tanks. In
general cargo ships, these systems are usually interconnected and served by the
same pumps. In tankers and other bulk carriers, these systems are entirely separate,
because these ships may need to ballast at 12,000 tonne/hour and therefore need
larger pumps.

131
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To supply domestic needs such as fresh water from distillation plant, sanitation
from sewage plant and heating and ventilation from heaters and air-conditioners.

To apply the main power of the engines for propulsion and manoeuvring. The
engine power is transmitted to the propeller by a line of steel shafting. This is made
up of the thrust shaft, intermediate shafts and the propeller shaft. Steering gear is
also necessary to operate the rudder for manoeuvring.

'To supply the ship with electrical power and lighting. This is done by steam or
diesel-powered generators.

To moor the ship and handle cargo. Deck machinery is extensive and varied. It
can be divided into anchor-handling machinery — windlass and capstans, mooring
machinery — winches and capstans, and cargo-handling machinery — winches and
cranes. It also includes cargo oil pumps.

To provide for safety. Firefighting and fire detection equipment, lifeboat engines
and launching gear are also included.

Responsibility for auxiliary machinery is often delegated to individual engineer
officers, each one taking responsibility for the efficient working of certain items.
A lot of equipment is duplicated, so that for example, one generator can be over-
hauled without cutting off the supply of electricity to the ship. Engineer officers on
tankers are also involved in operating the cargo pumping machinery, although the
pump rooms themselves are often manned by officers from the Deck Department.

GRAMMAR

(A) Change of state verbs

Change from one state to another can be expressed verbally by:

1. Specific change of state verbs
e.g. to melt, to freeze, to condense, to rot, to rust

2. Verbs formed by adding -ify, -ize (-ise) to nouns and adjectives
e.g. solid =to solidify vapour = to vaporize
liquid =-to liquefy crystal =to crystallize
(Note: changes of spelling are often necessary.)

3. General change of state verbs
to become + adjective/noun
e.g. When air is compressed, it becomes hot.
When copper and tin are mixed, they become bronze.
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to get + past participle/adjective
e.g. With poor lubrication, pistons get worn.

to turn + colour
e.g. Blue litmus paper turns red, if immersed in acid.

to change into + noun
¢.g. Water changes into ice when the temperature drops below 0°C.

to convert/be converted into + noun
e.g. At an oil refinery crude oil is converted into different oil products.

Exercise 1. Complete the following sentences by using one of the verbs above in the

appropriate form:

(a) An internal combustion engine ............... chemical energy into
mechanical energy.

(b) With poor lubrication engine parts ............ worn,

(¢} When gas is cooled below a certain temperature, it ...............

(d) The reciprocating motion of a piston ............... a rotary motion by

a connecting rod and crank.
(e) Water ............... steam when it reaches boiling point.
(f) Natural fibre ropes ............uue , if allowed to remain wet.
(g) When red litmus paper is placed in an alkali, it ............... blue.
(h) Liquids ............... less dense, when they are heated.

() Theskyoften............... red at sunset.

(B) Comparisons

Comparative statements point out the difference or the equality between things.
Statements pointing out the difference can be made with:

1. Adjectives and adverbs in the comparative form + than
e.g. Cruisers are larger than frigates.
Water-tube boilers are more efficient than Scotch boilers.
Light travels more quickly than sound.
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2. More or less/fewer with noun + than
e.g. Less time is needed to load a container ship than a "tween deck vessel.
There are fewer passenger liners today than there were thirty years ago.
More money is now spent on fuel than before.
{(Note: less is used with uncountable nouns, fewer with countables.)

Exercise 1. Rewrite the following sentences so that the part after than is put first, but
the meaning stays the same.

{a) A nautical mile is longer than a statute mile.

(b) Manila rope is more expensive than sisal rope.

(c) A diesel engine is more economical than a petrol engine.

(d) 100°C is hotter than 100°F.

(e) The Chief Officer is senior to the Second Officer.

(f) There are more members of the Catering Department in a passenger
liner than in a cargo vessel.

(g) Mercury freezes at a lower temperature than water.

(h) High carbon steel contains more carbon than mild steel.

(i) AULCC s larger than a VLCC.

() A nuclear submarine is faster than a conventional submarine.

Statements making equal comparison can be made by

3. Using as . . . as. The negative is not so/as . . . as
¢.g. The Deck Department is as important as the Engine Department.
The Atlantic Ocean is not as big as the Pacific Ocean,
A Scotch boiler does not work so efficiently as a water-tube boiler.
With nouns this structure needs care. Study these examples:

( singular countable noun )
e.g. Steel is not as good a conductor as copper.

( plural countable noun )
A cargo ship does not have as many lifeboats as a passenger liner.

( uncountable noun )
’ A plane does not carry as much cargo as a ship.

Exercise 2. Rewrite these sentences using not so/as . . . as, but without changing the
meaning.

(a) A nautical mile is longer than a statuie mile.
(b) Manila rope is more expensive than sisal rope.
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(c) A diesel engine is more economical than a petrol engine.
(d) 100°C s hotter than 100°F.
(e) High carbon steel is harder than low carbon steel.
(f) Fewer tankers will be built this year than last year.
(2) Mercury has a lower freezing point than water.
(h) A ’tween deck vessel has more decks than a single deck vessel.
(i) Nowadays British ships carry more tonnage than before.
() A nuclear submarine has a higher underwater speed than a conven-
tional submarine.

READING COMPREHENSION

(B) Fuel oil system

Read the following description of the fuel oil system of a typical marine diesel engine
and trace the circulation of the heavy oil and the diesel oil on the diagram below. Use
a different colour for each:

L A o
i $ [ % $ [ L r
Heavy Heavy ) Cooler
oil oil Diesel ¥
service service oil
tank tank . tank
_ =1

P

(]
C

Viscosity
regulator

From
DO
T tanks
]
Eir%mtunks ' Centrituges
Pressure
control
Fuel pumps valve
f ? ¢ 9
Engine

During normal operation on heavy oil at sea, the oil is taken from the HO tanks,
where it is stored. First, it is fed through a heater and next through a centrifuge for
purification. It may then pass through a cooler, before being discharged to the
steam-heated heavy oil service tanks. Two of these are usually fitted and they are
used alternately. One tank is in use, while the other is being filled. These tanks are
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heated to a moderate temperature and self-closing drain valves are fitted to remove
any water or sludge which may settle out. The oil is drawn from the service tank in
use by pumps and discharged at low pressure to the fuel oil heater. These pumps
should be in duplicate. A relief valve on the pumps will return excess pressure to
the system, A viscosity regulator is fitted at the heater discharge, through which the
oil will pass. This automatically controls the temperature of the oil fuel leaving
the heater to maintain its viscosity within close limits. A by-pass must be fitted to
the viscosity regulator. The oil is then discharged through a fine strainer to the main
engine fuel pump suctions. A pressure control valve is fitted in the system and
excess oil returned either to the heavy oil service tanks or to a balancing tank.

A diesel fuel tank is included in the system with its discharge to the primary
pump suctions through a change-over valve. By operating this valve the engine may
be operated on diesel oil. Change-over should be very gradual to allow temperatures
in the system to stabilize. During this period, the excess oil will return either to the
heavy oil service tanks or a balancing tank. After it has been pumped from the DO
tanks, where it is stored, the diesel oil passes through a centrifuge for purification
before entering the diesel oil tank.

APPLIED TERMINOLOGY

(A) Terms relating to ancillary services

Study this diagram of a typical lubricating oil system:

Salt water From To and from
b - storage tank renovating
i tank
Cooler '
;
, X%
ﬂ. )
Prelssure
f;;:fs Distribution bronches ! alarm
i ST IR B | ?\
& & s 1y a1 b
Engine :
1
]
Purmps Filters I‘
\
N iy
Vent 1
: 1
GS/fuiner | Level Centrifuge
gauge

Drain tank
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Exercise 1. Now complete the description below with words from the diagram.

Pressure pumnps draw the oil from the main engine ............... through a
SUCHION c.evnenneninnns . The suction strainer should be clear of the lowest
point of the tank to avoid intake of any water or sludge. ..coooenenennns
discharge the oil under pressure through fine ............... tothe .....coceeees
From the cooler the oil passes through the ............... to various paits of
the engine. Used oil drains to the crankcase and then through ...............
to the drain tank. This is usually in the ship’s double bottom. The drain
tank should be fitted with an air ............... I RO UPRP and a sound-
ing pipe.

A purifier system is fitted to the oil drain tank. The purifier suction

............... draws oil from the ............... at its lowest point. It may then
pass through a ............... , before being purified in a ............... After
purification, the oil is returned to the ............... at a point next to the

SUCHON vvvvvneenennnes

(B) Measurement
(ix) Sisystem (cont.)

1. Derived units I'V — Electrical

Study the table below showing electrical units in the SI system:

Quantity Unit Symbol

electric charge

quantity of electricity coulomb C
electric pot_entlal volt v
electromotive force

resistance ohm Q
capacitance farad F
self inductance henry H

SI electrical units are interrelated with base units through electrical formulae.
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Exercise 1. Write out the following formulae to show the relationship between the
symbols. The first is done for you.

(a) V=AQ Volts equal amperes multiplied by ohms.

(b) C=As
W
v=X
(© A
_v

(d) Q=1
_As

(e) F= v
Vs

(M H=

2. Multiples and submultiples

.............................................................................

............................................................................

.............................................................................

Decimal multiples and submultiples of SI units are formed by combining the unit

with the prefixes listed below

- 10°(1,000,000,000) giga- G
106 (1,000,000) mega- M
10° {1,000 kilo- k
10-' (0.D deci- d
10-2(0.01) centi- c
102 (0.001) milli- m
10-6(0.000001) micro- u

Exercise 2. Complete the following table

fl
o
=
o
[
&.
=)
E
(4]

o
o
=
=
pd
1

1,000,000] = onemegajoule = 1 MJ
1,000 N S e = 1kN
0.001V = =
0000001 Q = ...cooiiiiiiniennnn, = rreeenreas

105]
10N
1073V

. The first line has been done for you.

{Continued overleaf)
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0.000001m = ......oeveniennneen = e = e

GUIDED WRITING

(A) Description of types of pump
Write a description of the different types of pump used on board ship.

Stage 1.  Join the following groups of sentences together fo form paragraphs. Use
any of the linking words you have learned so far.

Centrifugal pumps consist of an impeller inside a casing.

This impeller rotates at high speed.

The liquid is thrown by centrifugal force against the surrounding casing.
The liquid enters through a suction pipe at the centre.

The liguid is then discharged through the delivery outlet.

N/

Suction

Discharge

Centrifugal pump
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The gear-wheel pump is an example of a rotary displacement pump.

It is used for pumping lubricating and fuel oils.

It consists of interlocking gear wheels.

The gear wheels rotate.

Each tooth on both wheels leaves a vacuum for liquid to flow into.

The next tooth to enter forces the liquid out.

The liquid enters a space, is carried round and then forced out into the
delivery tube,

T Discharge

TSucnon

Gear-wheel pump

In displacement pumps the volume of the pump chamber is increased by
raising the piston,

This causes a vacuum,

Into this vacuum the liquid is drawn from the suction pipe.

The piston is then lowered.

This decreases the volume of the pump chamber.

It forces the liquid out into the delivery pipe.

A simple kind of reciprocating displacement pump is the single-acting
ram pump.

This consists of a ram moving up and down inside a chamber.

The chamber is fitted with a non-return suction valve and a non-return
delivery valve.

When the piston moves up, a vacuum is formed in the chamber.

Liquid is drawn into the chamber through the suction valve.

Then the piston moves down.

This creates a force on the liquid.



The suction valve is closed by this force.
The liquid is forced out through the delivery valve.
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Another type of reciprocating displacement pump is the double-acting

piston pump.

This works on the same principle as the single-acting pump.
The chamber is fitted with suction and return valves at the top and bottom.
The liquid can be drawn in and discharged on each stroke.

Pumps are used on board ship.

These pumps can be divided into two main groups.
The two main groups are displacement pumps and centrifugal pumps.

Ram
moving
up

4?“

/ Discharge valve
(closed)

Suction valve
{open}

AR

Single-acting ram pump

Rarmn
maoving
down

¥

Discharge valve
{open)

Suction valve
(closed)

s nbuhhnhbashhnanhon

TR ——wDischarge
\ s, | Sz
E -————Syction
EPump/
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.
\ Woter
. Chamber
M
o
\ N " ~Bucket
M Iy
' &
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H
H

—

Double-acting piston pump
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Stage 2.

Stage 3.
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Use this diagram to sort out your paragraphs into a logical order.

Pumps
I

Displacement Centrifugal
pumps pumps
Reciprocating Rotary
type type

Single-acting

ram pump

Double-acting Gear-wheel
ram pump pump

Write out your paragraphs in a logical order to form your description.

INOTE-TAKING PRACTICE

Mathematical symbols

Here are some mathematical symbols used in engineering

Symbol Example Meaning in full

. 3,142 three point one four two

+ a+b aplus b
— a—b aminus b

X speed x distance {speed multiplied by/times distance

+ 10+5 ten divided by five

/ 20 rev/s twenty revolutions per second

+ + 0.25mm  |plus or minus zero point two five millimetres

: 2:1 in the ratio of two to one

T 5% five per cent

23 32 8 three squared, four cubed
6 -6 106 10-¢ ten to the power six, ten to the power minus six

vl V5 ¥ s the square root of five or root five, the cube root of five
> x>y X is greater than y

< x <y xis less than y
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Here are some more mathematical symbols used in engineering

Symbol Example Meaning in fulk
= x=y x equals y
* x#y xis not equal to y
= = x =y xis approximately equal to
« stress e strain | stress is proportional to strain
° 45° 18°C forty-five degrees, eighteen degrees Centigrade
' 10° 25 ten degrees twenty five minutes
o0 o= o one over zero equals infinity
Practice 1.
QO Now listen to the values read out on the cassette and write them down using
the symbols above.

GUIDED WRITING

(B) Description of one piece of auxiliary machinery

Choose one piece of auxiliary machinery mentioned in the first reading passage of this
unit and write a description of what it consists of and how it works.

Stage 1. Read through the first reading passage again and choose a piece of auxiliary
machinery.

Stage2.  Find out more about this piece of machinery from books in the library
and by asking.

Stage 3. Write a brief introduction saying what the piece of machinery consists of
and what it is designed to do. Then explain how it works. Accompany
your description with at least one diagram.



UNIT X

MAINTENANCE

READING COMPREHENSION

(A) Maintenance on board

Sometimes we read a passage to find specific information, Therefore we look through
the passage very quickly until we come to the part which will give us that information.
We then read that part more carefully.

Time yourself to see how long it takes you to find out this information from the follow-
ing passage on maintenance.

(a) The basic types of paint used on a ship.

(b) The officer responsible for the overall maintenance of a ship.

(c) The different stages in the preparation of a piece of metal for painting.

(d) Thethreedifferent coatings which metal can be given to protect it from corrosion.

Much of the work of the Deck Department on board a ship concerns the mainten-
ance of the ship and her fittings. This is the responsibility of the Chief Officer. He
and the men in his charge must protect the ship from the damaging effects of salt
water, changes in temperature and the action of waves.

The principal material used in building a ship is mild steel, and steel of different
types is used for making most fittings and equipment. Unfortunately, steel under-
goes a chemical change known as rusting when in contact with air, water or salt
solutions. This causes the metal to deteriorate rapidly, unless some form of protec-
tion is given.

To try and prevent this corrosion, the metal is coated with cement wash, bitumen
and paint, Cement wash is a mixture of cement powder and fresh water. It is used
in freshwater tanks and double bottom tanks. Bitumen is used in bilges and peak
tanks. It is also used on metal decks before they are sheathed with wood. However,
the principal protective coating is paint. There are many types of paint available
nowadays in a wide variety of colours and it is no longer necessary for the Boatswain
to mix his own. Paints are stowed in the paint locker, which is usually situated
under the forecastle head.
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The most common kinds of paint found on board ship are as follows: metal
primers, which are applied to a bare surface to give protection against rust and to
act as a key to the next coat; undercoats, which are used over the primer before the
top coat; top coats, which provide a hard-wearing surface and give the required
colour; heat-resistant paints for radiators and pipes and for the ship’s funnel;
non-slip paints for use on weather decks and other suitable surfaces such as com-
panion-ways; and varnishes to give a clear protective coat to woodwork. For
painting, the surface of a ship’s hull is divided into three distinct areas: the topside,
boot-topping and bottom. Topside paint is supplied in the company’s colours or in
light grey, if the vessel is a warship. It is applied to the area of the ship’s hull which
is out of the water when the ship is loaded. Boot-topping is applied to that area of
the hull which is dut of the water when the ship is in the light condition and under
water when the ship is loaded. A ship’s bottom is given a coating of anti-fouling
paint, Anti-fouling paints contain toxicants which are poisonous to marine life.
The toxicants have to dissolve out of the paint into the surrounding water in order
to be effective.

Before an area can be repainted, proper preparation is essential. The area must
be cleaned and washed with a cleaning solution to remove all salt, dirt and oil. The
paintwork must then be rinsed with clean fresh water and all trace of the cleaning
solution removed. Loose paint and scale is removed with a scraper and any heavy
rust with a chipping hammer. Finally, a wire brush should be used on all bare
metal to remove the last of the scale, before the first coat of paint is applied.

'GRAMMAR

(A) Noun compounds

Compounds are common in technical writing. They provide a way of creating new
words to describe new objects and processes. They also permit a very condensed form
of writing,

Here are three forms of noun compound.

1. Boun +noun | compounds are formed as follows:

A ship for cargo becomes a cargo ship
A for B > B A
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Many different kinds of relationship are possible in such noun + noun compounds.
Some more are listed below:

A of B e.g. The cover of a cylinder
= The cylinder cover

A with/has B e.g. Water with salt in it
= Salt water

A coniains B e.g. The house contains the wheel
= The wheelhouse

A madeof/from B e.g. Wire made of copper
= Copper wire

A in/on/at B €.g. The plate at the back
=  The back plate

A operatedby B ¢.g. A pump operated by hand
= A hand pump

A shapedlike B e.g. A nutshaped like a butterfly
= A butterfly nut

A uses B e.g. A turbine driven by steam
= A steam turbine

A inventedby B e.g. Calipers invented by Vernier

=  Vernier calipers

Exercise 1. Try and identify the relationships in the following compounds:

(a) aneedle valve (f) afoot pump

(b) carbon steel {g) floor plates

(c) apetrol tank (h) a MacGregor hatch
(d) a wirerope (i) adiesel engine

(e} corner bolts (i) acontainer ship

2, l Present participle + noun compounds are formed as follows:

valves which regulate = regulating valves
water which cools = cooling water

3. | Past participle + noun {compounds are formed as follows:

bolts which have been fitted = fitted bolts
iron which has been cast = castiron
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Exercise 2. Form compounds out of the following clauses:

(2) air which has been compressed

(b) cil which is used for lubricating

(c) ropes which are used for mooring
(d) a joint which has been riveted

(e} asurface which has been machined
(f) avalve which is sticking

(g) oil which has been heated

(h) air which is used for scavenging

{i) a joint which has been welded

(j) rags which are used for cleaning

(B) Purpose links

Purpose for doing something can be expressed in several ways.

1. By using the infinitive
€.g. He went to college to study engineering.
2. Byusingsoas
in order

e.g. Heworked hard so as to pass his exams.
The ship docked in order to take on fuel.
Heranso asnot tobelate.

3. By usi that+ /| mMay/might, can/could } + infiniti
yusingsotia {will/would,shall/should infinitive

(This is used when the person to whom the purpose refers is mentioned.)

} + infinitive (this is more formal)
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e.g. The captain looked through his binoculars so that he could see more clearly.

He ran so that he would not be late.

Exercise 1. Use your imagination to complete these sentences to show the purpose

for the action:

(@) Ships carry HfeDOats ....vviiiueiieeeiiiieieriee e eeeeeeieeeeneeaennans
(b) Engines must be regularly serviced ........covuvevrermeerivureenrennaenns
{¢) He opened the WinldOW ...c.iiiieiiiii i ceeeivee v e vaneenrens

(d) Safety valves are fitted .........covvvemeiieieiiiiiiie v eevasn s

.......

.......

ooooooo
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(€) Ships are taken ON SEALHIALS .........ceveuirerieeernreeeeerioree s,
(f) Goggles should be WOIN 1vvvevuniriiiiiiiieeeeeeeee e e

(8) He set his alarm clock .....eeviiieiiiiiiiiieieeeeee e e eeee e

READING COMPREHENSION

(B) Fault chart

Information is often presented in the form of a table or chart. When we use a chart,
we are usually trying to find a specific piece of information. It is not necessary to read
through the whole table to find that information. We skim over the text until some-
thing catches our eye and directs us to what we want to know.

Time yourself to see how long it takes you to find out this information from the
Jollowing chart showing some common running troubles in a Jour-stroke medium-
speed diesel engine and how they might be remedied.

(@) What would happen if the valve from the fuel supply tank was not open?
(b) What would you do if the oil viscosity was too high?

{c) Where would you look to see if the starting air pressure was too low?

(d) When is it sometimes necessary to adjust the fuel pump?

() What would you do if one of the filters was choked?

(f) What may happen if the fuel pump is incorrectly set?

(g} What would you do if the level of oil in the service tank was too low?

(h) Where would you look if the engine was running too fast?

(i) What would happen if there was water in the fuel?

() Where would you look to see if the engine was overloaded?

Effect Cause Where to look Remedy
Engine refuses (1) No fuel Supply tank Fill tank
to start Supply tank valve  Open valve
(2) Starting air Starting air Start air compressor;
pressure too low pressure gauge recharge reservoir
(3) Airin fuelline  Fuel pump Prime fuel pump;

Or pump check line for leaks



Engine starts on
air but refuses to
pick up firing

Engine slows
down or stops

{(4) Injection
nozzles not
working

(5) Compression
low

{6) Viscosity of oil
too high

(7) Cylinder too
cold

(8) Injection timing
wrong

(1) Valve open

(2) Fuel system air
locked

(3) Filter choked

{4) Fuel injector
filter choked

(5) Fuel pump set
incorrectly

(6) Level of oil in
service tank too low

(1) Governor gear
defective

(2) Fuel injector
delivering too little
fuel

(3) Water in fuel
oil

(4) Overloading
(5) Unequal load

being developed
in one cylinder

{6) Stoppage of
cooling water

Nozzles

Valves

Pistons

Fuel tank

Cylinder cooling
water pump
Fuel pump

Inlet exhaust valve
Fuel pipes

Fuel filter
Fuel injector
Fuel pump timing

gear
Service tank gauge

Governor and
linkage

Fuel pump
Injector

Filter

Gauges

Exhaust
temperatures

Circulating pump
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Remove injectors and
clean; examine spring

Maintenance

Examine to see if
seating properly
Examine piston rings;
if supercharged, inlet
filter could be dirty
Put on heating steam;
circulate fuel lines
Cooling water may
need heating

Adjust

Free, if stuck

Prime fuel pumps
and test

Turn on No., 2 filter;
clean No. 1 filter
Remove filter; fit
spare filter

Reset fuel pump

Refill service tank
and prime fuel pumps

Check setting of
governor

Adjust

Put in new injector

Turn on No. 2

filter; clean No. 1
filter

Look at all gauges;
reduce load

Adjust fuel supply to
low cylinder; check
injector nozzle and
fuel pump delivery
valve

Regrind pump gland;
reset heat exchanger
thermostat
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Engine runs fast

Engine works
irregularly

(1) Governor gear
out of order

{2) Fuel pump not
responding to
governor

(1) Governor gear
out of order

(2) Water in fuel
{3) Overloading

{4) Fuel pump
valve leaking
(5) Fuel pump
sticking

(6) Fuel delivery
differs

Governor and
governor links
Fuel pump

Governor and
linkage

Fuel filter

All gauges
Fuel pump
Fuel pump

Injectors

Clean oil and reset;
check connections
Examine fuel pump
to governor joint

Examine, clean and
ail

Change over filter
Adjust where
necessary

Delivery valve may
be stuck open
Check spring; clean
pump plunger
Adjust until all inject
at same pressure

APPLIED TERMINOLOGY

(A) Terms relating to maintenance

Exercise 1. Explain the names of the cleaning tools illustrated below by expanding
the compounds:

e.g. A chipping hammer = a hammer used for chipping

(a) Munday
hammer

{b) Straight
scraper

(c) Goose-neck
scraper

(d) Long-handled

scraper
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(e} Wire (f} Three-cornered (g} Deck () Turks head
brush wood scraper broom

Exercise2. Now do the same with these names of paint brushes:

ﬁh

(a) Flat brush (b) Oval brush (c) Tar brush

/

(d) Lining brush () Stencil brush  (f) Pencil brush

(B) Measurement

(x) Number compounds

1. The length, height, weight etc., of an object can be described in the following way:

e.g. The mast is twenty feet high =it is a twenty-foot mast
The load weighs ten tons =it is a ten-ton load
The size of the gun is six inches =itis asix-inch gun

(Note: (a) The scale of measurement is always in the singular.
(b) When the number is written adjectivally, there is a hyphen(-))
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2. Number compounds can also be formed by using these prefixes:

Prefix Meaning Examples
uni- / mono- one, single unicolour, monotone
bi- two biplane
tri- three tripod
quadr- four quadrilateral
semi- / hemi- half semi-skilled, hemisphere
multi- / poly- many multi-deck, polygon
twin- two the same twin-masted

Exercise 1. Explain these compounds:

(a) asix-inch ruler

(b) atwin-screw vessel

{c) atwo-inch nail

{d) abipod

{¢) three-stranded hemp line

{f) multi-grade oil

{g) 15-ton derrick

{h) a uni-flow scavenging air system
(i) 120-fathom coils of rope

GUIDED WRITING

(A) Description of causes of cylinder liner wear

In a composition, paragraphs are put together in a logical order. They may be arranged
to show a sequence of events, or to support an argument, or to give an explanation.
Their order may be based on a classification diagram.

Read through these three paragraphs about wear in cylinder liners:

Frictional wear depends on the materials used in the liner and in the piston rings.
It takes place between the sliding surfaces of the cylinder liner and the piston rings.
It may be caused by inefficient lubrication of the cylinder or by overloading the
engine. In addition, engine operating conditions also affect frictional wear. For
example, frictional wear may increase if the air and fuel are contaminated.
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Corrosion occurs when heavy fuels with a high sulphur content are burned. It is
caused by acids which are formed during combustion. Sulphuric acid corrosion
may be caused if the cooling water temperature is too low. This allows moisture to
condense in the cylinder cooling jacket and consequently sulphuric acid may form
in the cylinder.

Abrasion is caused by hard particles. These may be the product of combustion
or mechanical wear. Hard particles may also be produced by corrosion.

The relationship between paragraphs can be made clearer by linking paragraphs and
bridging sentences.

There are three basic types: introductory, transition and summary.

1. Here is an example of an introductory paragraph:
There are a number of reasons for wear in cylinder liners. Wear may be due to
friction, corrosion and abrasion. Each of these may have a number of causes.

2. Here is an example of a bridging sentence:
Having discussed the causes of frictional wear, let us go on to consider the
reasons for corrosion.
{These are put at the beginning of the paragraph they introduce.)

3. Here is an example of a summary paragraph:
We have shown, then, that cylinder liner wear is caused by friction between the
liner and the piston rings, by corrosion — mainly from burning heavy fuels — and by
abrasion from the products of wear corrosion and combustion.

Now put together the three paragraphs on the causes of wear in cylinder liners, using
the paragraphs and sentences above. You will need to write one other linking paragraph
or bridging sentence.

NOTE-TAKING PRACTICE

Lecture: Maintenance schedule of marine diesel engine

Before listening to the lecture in this section, study any diagram showing the principal
parts of a marine diesel engine. (There is an example on page 122). This will help you
with vocabulary used in the lecture.
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Q0 | Now listen to the lecture, which will give you a general idea of the maintenance
schedule of a marine diesel engine. Make brief notes on the outline table
below. The first notes have been done for you.

atomzrs & fltre

Interval Engine part Maintenance
frequently fuel pumps exam & adjust if nec
pistons exam for cracks
6 wks fuel valves
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GUIDED WRITING

(B) Description of the maintenance programme
for a marine diesel engine

Write a description of the maintenance programme for a particular make of marine
engine,

Give a brief introduction, then divide the maintenance programme up into suitable
periods of time. Write a paragraph on each describing the maintenance which has

to be done.
(Note: In order to write this description you will need to consult a good book on

marine engines and/or a maker’s servicing manual.)



UNIT XI

SAFETY ABOARD

READING COMPREHENSION

(A) Collision Regulations 1977 (extracts)

Read through the following extracts, which have been taken from the Collision
Regulations 1977 as laid down by The Intergovernmental Maritime Consultative
Organization (IMCQO),

The Regulations are in four parts embodying thirty-eight Rules and four annexes.
Part (B} covers steering and sailing rules.

Section II. Conduct of vessels in sight of one another

Rure 11
Application
Rules in this Section apply to vessels in sight of one another.
RULE 13
Overtaking

(@) Notwithstanding anything contained in the Rules of this Section any vessel
overtaking any other shall keep out of the way of the vessel being overtaken.

(b) A vessel shall be deemed to be overtaking when coming up with another
vessel from a direction more than 22.5 degrees abaft her beam, that is, in such a
position with reference to the vessel she is overtaking, that at night she would be
able to see only the sternlight of that vessel but neither of her sidelights.

() When a vessel is in any doubt as to whether she is overtaking another, she
shall assume that this is the case and act accordingly.

(d) Any subsequent alteration of the bearing between the two vessels shall not
make the overtaking vessel a crossing vessel within the meaning of these Rules or
relieve her of the duty of keeping clear of the overtaken vessel until she is finally
past and clear.

156
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RuLE 14

f;éad;on situation

(@) When two power-driven vessels are meeting on reciprocal or nearly reciprocal
courses so as to involve risk of collision each shall alter her course to starboard so
that each shall pass on the port side of the other.

(b) Such a situation shall be deemed to exist when a vessel sees the other ahead
or nearly ahead and by night she could see the masthead lights of the other in a line
or nearly in a line and/or both sidelights and by day she observes the corresponding
aspect of the other vessel.

(¢) When a vessel is in any doubt as to whether such a situation exists she shall
assume that it does exist and act accordingly.

RuLE 15
Crossing situation

When two power-driven vessels are crossing so as to involve risk of collision, the
vessel which has the other on her own starboard side shall keep out of the way and
shall, if the circumstances of the case admit, avoid crossing ahead of the other vessel.

RuULE 16
Action by give-way vessel .7 sl +'le
(4

Every vessel which is directed to keep out of the way of another vessel shall, so
far as possible, take early and substantial action to keep well clear.

RuLe 17
Action by stand-on vessel - < 5 i"

(@) (i) Where one of two vessels is to keep out of the way the other shall keep her
course and speed.

(ii) The latter vessel may however take action to avoid collision by her
manoeuvre alone, as soon as it becomes apparent to her that the vessel required to
keep out of the way is not taking appropriate action in compliance with these Rules.

() When, from any cause, the vessel required to keep her course and speed finds
herself so close that collision cannot be avoided by the action of the give-way vessel
alone, she shall take such action as will best aid to avoid collision.

(¢} A power-driven vessel which takes action in a crossing situation in accordance
with sub-paragraph (@)(ii) of this Rule to avoid collision with another power-driven
vessel shall, if the circumstances of the case admit, not alter course to port for a
vessel on her own port side.

{(d) This Rule does not relieve the give-way vessel of her obligation to keep out of
the way.
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RULE 18
Responsibilities between vessels

Except where Rules 9, 10 and 13 otherwise require:

(@) A power-driven vessel underway shall keep out of the way of:
(i) avessel not under command;
(ii) a vessel restricted in her ability to manoeuvre;
(iii) a vessel engaged in fishing;
(iv) asailing vessel.

.........

Exercise 1. From your understanding of the rules above, what should the black vessel
do in each situation?

{ )
S A

2 7N\ il

(d} (e) {f)

GRAMMAR |

(A) Obligation

Commands in English can be expresséd in a number of ways:

1. By using the imperative, This has the same form as the infinitive without to
e.g. Be careful! Close the door!
Don’t smoke! Don’t make a noise!
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2. By using must/must not
e.g. You must be careful! Doors must be kept closed!
Hatches must not be left uncovered!

3. By using be to+ infinitive. This is an indirect form of command often used in
official notices
€.g. You are to answer all the questions.
Officers are to be back on board by 1800.
Lights are not to be left on unnecessarily,

4. By using will. This is used to express a severe command
e.g. Regulations will be observed at all times,
You will not be allowed ashore until further notice.

Mild commands in the form of advice and recommendations can be made as follows:

5. By using should/ought to
e.g. You should read all safety regulations.
The work ought to be finished by 1630.
Tools should not be left lying about.

Strong advice and recommending the wisest course of action can be made as follows:

6. By using had better
€.g. You had better report sick.
You had better not touch that electric wire.

Exercise 1. Read the following advice based on an extract from a safety handbook
Jor engineer officers. Using the imperative, make up a notice summarizing
the main points that might be put on the door of an unmanned machinery
space. The first is done for you.

A seaman should not enter an unmanned machinery space unless he has
been given permission by the officer in charge. While in the space, reports
by telephone must be made at regular intervals to the duty Deck Officer.
A seaman should only do the task which he has been specifically told to
do. If any job is beyond his unaided capability, he should obtain assist-
ance. The Engineer Officer in charge must be informed by the seaman in
person when he leaves the space.

The maintenance of adequate lighting and clean conditions is essential at
all times.

Alarm circuits should be tested regularly to the manufacturers’ schedules.
At all times, personnel working in unmanned machinery spaces should be
on their guard against the sudden starting of automated machinery.

1. Do not enter without permission from the officer in charge.
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Exercise 2.

2. Reportby telephone ........ooviniiiiici e

............................................................................................

Now continue. There are about nine orders in all,

Use your imagination to respond to these statements, (Use should/ought to
Joradvice, use had better for making a stronger recommendation).

(a) ‘I'm spending my leave in Hong Kong this year.’

(b) “The temperature level is far too low.’

(c) ‘I think he’s stopped breathing.’

(d) ‘I overslept again this morning.’

{(e) ‘One of the cadets has a terrible cough and sore throat.’
(D ‘I don’t know how this paint spray gun works.’

() ‘I’ve just spilled a can of oil over the floor.’

(h) ‘The exam starts in two minutes time.’

() ‘My eyesight seems to be getting worse.’

(G) ‘The weather’s turning bad.’

(B) Conditionals

There are three basic types of conditional sentence, which are sometimes referred to
as real, unreal and impossible conditionals. Each type is illustrated below:

1. Real conditions are those which may or may not be fulfilled.

Pattern: if + present (simple, continuous, perfect), future tense/modal/imperative

e.g.

If I pass my exams, I shall celebrate.
If you are working on board, you should wear the right clothing.
If you hear the alarm bells ring, muster on deck immediately.

2. Unreal conditions are those which are not expected to be fulfilled.
Pattern: if + past (simple, continuous), conditional

e.g.

If the ship was sinking, we would launch the lifeboats.

3. Impaossible conditions are those which are impossible because they are contrary to
past fact,

Pattern: if + past perfect (simple, continnous), conditional perfect

e.g.

If the cargo had arrived, it would have been loaded.

{Note: (a) Types 1 and 2 refer to present or future time,

Type 3 to a past situation.
(b) The conditional (if) clause can be put second in all three types.)
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Exercise 1. Find the correct sentences in the right hand column to match the sentences
on the left. Then write them oul.

(a) If the weather is bad, 1 would recognize him.

(b) If we had a torch, you will be electrocuted.

(c) I Ihad passed the exam, we will work below deck.

(d) If you touch that wire, I would have bought it,

(e) IfIsaw him again, we would be able to see.

() If the car had been cheaper, I would have been promoted.

Exercise 2, Use your imagination to complete these sentences:

(@) If I fell overboard .........ccuovviinivniiniiiiece e enas

(D) i , he would have been saved.
() e , if we finish painting the funnel.
(d) If the radio had been manned ..........ccccoevviveniiiieieireierinieernnesiions
() e ,» You would report it to the duty officer.
(f) They will miss the DOAL, ..c..oveueiiiiviirer e eeee e eeerressanns

READING COMPREHENSION|

(B} Code of safe working practices (extracts)

Read the following extract taken from the Code of Safe Working Practices for the
Safety of Merchant Seamen, Officers, engineers:

Working clothes and personal protective equipment in machinery spaces

1. When working clothes are selected for use in machinery spaces, consideration
should be given to the hazards to which the wearer may be exposed. Personnel
should ensure that clothes fit well and have no loose flaps or ?;'ﬁzfyﬁ“gs. External
pockets, if any, should be as few and as small as possible. A shirt with short sleeves
should be worn in preference to one with rolled up sleeves.
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2. Loose, torn or ragged garments are a hazard when working near moving mach-
inery. Special attention is drawn to the hazards of neck ties, sweat rags stung round

the neck, and the wearing of finger rings in the machinery spaces.

3. Special caution is necessary when working near machinery in motion, particularly
in close proximity to a revolving shaft.

4. Suitable goggles should always be worn when handling chemicals, grinding,
drilling, working a lathe, scaling, hammering, using a cold chisel or doing any
work of a similar nature.

5. Every effort should be made to ensure that any oil falling on floor plates be
removed as quickly as possible. Nevertheless, floor plates tend to become slippery
and this, combined with the movement of the ship at sea, makes footholds insecure.
When floor plates are slippery with oil, there is a risk that heavy machinery which
is being lifted may be inadvertently dropped, causing severe foot injuries. The risk
of injury is reduced by the use of industrial footwear (not having steel jtugls and
preferably with soles having oil-resistant anti-slip characteristics). Lahs

6. Where overhaul of engine room machinery creates special hazards, safety
helmets should be worn.

7. Personnel required to work in machinery spaces which have high noise levels
should be provided with suitable ear defenders, which may be ear plugs or ear
muffs. Where noise is intense a combination of both may be desirable. "™ e

8. Clothing should not be put to dry in any machinery space.

Exercise 1. Complete the table below to summarize the information given in the
extract, Part of it has been completed for you.

Part of the body Type of protection Situations

body well-fitting clothes working in machinery spaces
neck NO LIES, NOSWEAL FAZS | vvvveereeeeeeneorrersseessesesnnnns
fingers | oo
EYES i | ey
feet | c——

head | e,

CATS | ciiiiiriiesresia i iresrareees | crrrrraeeeen e sia ittt e e e snnannns

Exercise 2. Now use the information in the table to write out statements like this:
If you are working in machinery spaces, you should wear well-fitting
clothes in order to protect your body.
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If you are working near machinery in motion, you should not wear ties or
sweat rags, in order to protect your neck.

APPLIED TERMINOLOGY

(A) Terms relating to life-saving appliances

Exercise 1. Ty and name the life-saving appliances illustrated below from this list:
life-raft, life-jacket, lifeboat, lifebuoy.

Exercise 2. State which of the above were to be found on the ship you served in, how
many there were of each, and where they were stowed.
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Terms relating to lifeboats

Study the illustration showing some of the parts of a lifeboat.
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" * Gunwhale Lifting hook g‘q',_.rw«,n.!e'
- . “ Rudder == ~ = °'
M.’\ukt\l\q ‘('T»_,-—Stem band Fon G mendid
s iy
t
= e Keel Stern post Llpw/ovu— oA
o . \ {,ﬁ'» (1,.:
Mast thwart  Grab’lines Skates Bilge grab Side benches
B . rail
/ ! . Lower cross  Crutch Thwart
F6 S v f.aﬂ seats socket

Exercise 3. Cover the illustration above and see how many terms you can remember
by labelling the diagram below.




Safety Aboard 165

(B) Measurement
(xi) Rope

Rope is measured by its diameter (D) in millimetres (mm). The larger sizes are generally
supplied in coils of 220 metres or 120 fathoms (1 fathom = 1,8288 metres).

The breaking strain of ropes

This can be calcuilated from the formulae below:

Material Size range Factor

Grade 1 Manila 7 mm to 144 mm | 2D?/300 tonnes
Polythene 4mmto72mm | 3D?/300 tonnes
Polypropylene 7mm to 80 mm | 3D?/300 tonnes
Polyester (Terylene) 4mm to 96 mm | 4D2%/300 tonnes
Polyamide (Nylon) 4mmto 96 mm | 5D?/300 tonnes
Flexible steel wire rope

12 wires per strand 4 mm to 48 mm | 15D%/500 tonnes

24 wires per strand 8 mm to 56 mm | 20D2/500 tonnes

37 wires per strand 8§ mm to 56 mm | 21D2/500 tonnes

The safe working load

This can be calculated by multiplying by a factor of one sixth.

e.g. The SWL of 20 mm polypropylene rope =

3%20%20 _

1200 2

300x6

1800

= — tonnes
3

Exercise 1. Calculate the SWL for the following ropes:

(a) 10 mm grade 1 Manila (¢) 20 mm polyester

(b) 10 mm polythene (© 8 mm polyamide
(g) 14 mm 12 wires/strand

{h) 15 mm 24 wires/strand

(¢) 12 mm polypropylene
(d) 15 mm polypropylene
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GUIDED WRITING

(A) Description of lowering a lifeboat
Write a description of lowering a lifeboat from davits.

Stage 1.  Study the diagram and read the notes below.

-

. '»n’( (éﬁ, {M'““
’\*“:‘ e Yw‘\n‘ Lg%,‘% Tricing pennant

N Gravity davits

Soreas e évaﬂamc Falls B

e . i .
o L o ‘o « ¢ Tricing pennant §

ponrn o W hlemee € *“*«M-Sm‘

[
Bowsing ™21 ahea [aean ( CrnenA)
tackle de . S Liende re

Gravity davits
NP W L« e L’” <
The coxswain orders the boat’s crew to fall in and number off.
The coxswain details members of the crew to do particular jobs.
The harbour pins are cleared.  »-¢/{ A< = e
Two crew members enter the boat. '

The plugis shipped. o froe dopt L e e

The toggle painter is secured to the ship.  =»" ¢ = ©¢ oo

The gripes are cleared away. < \'-- 7 < b ca

The boat is lowered to the embarkation deck. o

The boWsing tackles are secured and the boat bowsed in, « {n«-¢ 7 )7

The tricing pennants are slipped. 4““@0” o feaie T {7 St ke
. - fad Hie .

The passengers and the crew embark.
The bowsing tackles are released.
The boat is lowered to the water.

Stage 2. Write your description adding in the following information.

(a) The harbour pins prevent the boat being accidentally lowered.

(b) The plug is made of cork.

(c) The plug fits in a hole near the fore-and-aft line of the boat.

(d) Thetoggle painter prevents the boat from drifting astern, when lowered.
(e) The gripes secure the boat, when in the stowed position.
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(f) The bowsing tackles take the weight of the boat off the tricing pennants.
(g) The tricing pennants bring the boat towards the embarkation deck

as it is lowered.

NOTE-TAKING PRACTICE

Ticking items on a list

It is frequently necessary to check items off from a list to make sure that they are
present. This does not entail taking notes but putting a mark, usually a tick (), next

to the items.

Study this list of the equipment which should be in every lifeboat. If you do not know
what some of the words mean, find out by asking or using a good dictionary.

5 Qars

6 Crutches

2 Boat hooks

1 Bailer ‘ll? x ¥

2 Buckets

2 Plugs

1 Rudder and tiller
Double lifeline round boat
1 Locker =~ <r-w
2 Hatchets o -
1 Lamp

1 Water-tight box

1 Mast

1 Compass

1 Sea anchor

1 Exposure cover (="

................................

................................

Practice 1

2 Painters " 07

1 Gallon of storm oil

6 Hand flares 4 [- Ao woseeliio

2 Smoke signals ) )

4 Parachute signals - < "~ ‘t {,“

1 First-aid kit B A

1 Waterproof torch

1 Signalling mirror

1 Jack-knife

2 Buoyant heaving lines

1 Manual pump

1 Whistle

1 Fishing line (6 hooks)

1 Copy of the Department of
Trade Rescue Table

Food and water

o P
%'Q« !.;Lrn/t,.:{/ b ok
. A,
Vow et e M Aalipes,

................................

................................

QO Now listen to the list of items being read out. Tick them off on the list above

to the end of the list.

as they are called, If any items are called which are not on your list, add them
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GUIDED WRITING

(B) Answering questions on fires

Using your knowliedge of firefighting and relevant information from other sources
{e.g. Chapter 8 in Seamanship Notes by Kemp & Young (Stanford Maritime)) try and
answer one of the following questions:

(a) Discuss the advantages and disadvantages of the different methods of putting
out fires.

(b) Describe the different methods of dealing with fires in machinery spaces.

(c) Describe the different methods of dealing with fires in cargo spaces.



UNITXI
COMMUNICATIONS AT SEA

 READING COMPREHENSION

(A) List of reading techniques

During this course you have practised a number of techniques to help you with the
comprehension of written English. These techniques may be summarized as follows.

When approaching a written text;

1. First look at the title of the chapter or the section heading, if there is one, to see
what the passage is about.

2. Read the first paragraph, it may be an introductory paragraph, giving you more
detail of what you are about to read.

3. When you have this information, bring to the forefront of your mind any know-
ledge you already have on the subject as this will help you with vocabulary and
general comprehension.

4. Look carefully at any diagrams relevant to the text.

5. If you have not already got a purpose for reading the text, give yourself one based
on the introduction. This will help focus your attention.

6. Read the passage through quickly for general comprehension and overall structure.
Don’t stop for very long on words you don’t understand.

7. Read the passage through again more carefully, concentrating on those passages
relevant to your purpose. Study the relationships between words and sentences and
how paragraphs relate. Try and guess the meaning of words from the context. Use
any diagrams to help you with vocabulary and overall comprehension.

8. Test your comprehension of the passage by trying to summarize the information in
notes or diagrammatic form. Relate what you have got out of the passage to vour
purpose for reading. If you have not got the information you wanted, or if you
have not understood what the passage is saying, and this is important to you, read
it again.

169
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The important things are: (1) to have some idea of what a passage is going to be about
before you start; (2) to use any knowledge you already have on the subject and any
pictures and diagrams to help you with comprehension; (3) to give yourself a realistic
purpose for reading; (4) to check at the end to see if you have achieved your purpose.

GRAMMAR

(A) Modal expressions of certainty

Study this diagram showing degrees of certainty expressed with modal verbs.

will/will not 100%
must/cannot
Ifyoudox, y may/may not happen 50%
might/might not 40%,
[ could ||
0%

(Note: (1) The past is formed by adding have, . g. must have, may not have.
(2) Will expresses a fact, must expresses a conclusion.)

Exercise 1. Fill in the blanks using any of the words above in the present or past tense
as appropriate.

(a) If fuel oilis dirty, it ............... choke the fuel valves.

(b) A naval officer with four gold cuff bands on his sleeve
have the rank of Captain.

...............

(¢} If clothing with loose flaps is worn in machinery spaces, it
get caught up in the moving parts of the machinery.

(d) Distress signals must always be repeated, because the first one
been heard or seen.

..........



Exercise 2.

Exercise 3.
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(e) 1f a crew member touches a live wire carrying 440 V AC, he............
be electrocuted.

(D) Alifeboat whistle and jack-knife ............ get lost, if a lanyard is not
attached to them.

(g) During a semaphore message, if the signaller makes a series of ‘E’
signals, he ............ made a mistake.

(h) Always follow the instructions carefully when using pyrotechnics,
then you ............ get hurt,

Certainty can also be expressed by using these phrases:

is/are certain (not) to is/are (un)likely to
is/are sure to will probably
will perhaps may possibly

Where would you place these on the certainty scale?

Replace may, might elc., in the exercise above with these phrases.

Use your imagination to finish these sentences. Use any of the words and
Phrases expressing degrees of certainty that you have learnt.

(a) If navigation lights are not displayed at night.........cooooovevneeenneennn...
(b) If lighted cigarettes are thrown down ........ocovivneieniriiiiieeiieieeeennnn,
(c) If aseaman fallsinto acargo hold .......covvuvvenviieniiiiiiiieeee e,
(d) If cargo is not properly secured .......coooveiiieinnviieeeeee e ereree e
(e) If you do not wear goggles when usingalathe .............cccvvevvnnenn...

() If ropes are not looked after .........coovviviiiviieiiiieiieieeieervieeeeen,

(B) Non-finite clauses

During this course, we have looked at a number of ways of linking statements. We have
also seen that some of these can be reduced by using -ing, -ed and infinitive clauses.
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Here are some more examples:

1. Reason
The bearing was left to cool down, because it was too hot.
The bearing was left to cool down, being too hot.

2. Qualification
The ship managed to reach port, though she was badly damaged.
The ship managed to reach port, though badly damaged.

3. Time {after)
After the seamen had finished on deck, they went below.
Having finished on deck, the seamen went below.

4, Time (when)
When the valve has been cleaned, it will work properly.
(When) cleaned, the valve will work properly.

5. Time (since)
Since I have taken this medicine, I have felt better.
Since taking this medicine, 1 have feit better.

6. Advice

'The man you should ask is the Boatswain.
The man to ask is the Boatswain.

7. Condition
If the machinery was oiled, it would work better.
Oiled, the machinery would work better.

Exercise 1. Try reducing these sentences, using the above examples as a guide:

(a) Because the Lieutenant was the senior officer left alive he took
command of the vessel.

(b) Although the radio was damaged, it still functioned.

(¢} After the seamen had painted the port side, they started on the
starboard side.

(d) When the ship is repaired, she will be put up for sale.

(e) Since he has joined the Royal Navy, he has visited many countries.

(f) The book you should read on that subject is in the library.

{(g) If it was painted, it would look as good as new.

(h) As the ropes were wet, they were left on the deck to dry.

() They continued rowing, though they were exhausted.

() When it has been opened, the container should be emptied immediately.

Sometimes the link between two statements is not made explicit: either a general
purpose link such as and is used, or nothing at all.
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Exercise 2. Rewrite these sentences using a connecting word you have already studied
to make the relationship between the two clauses clear. The first has been
done for you:

{a) He loaded the gun and took careful aim.
He loaded the gun, then took careful aim.
(b) He had no money and had to walk into town.
{c) The ship slowed down; the fog had become thicker.
{d) Take this medicine; you will feel better.
{e) They searched carefully; there was no-one there.
(f) He washed the dishes and dried them.
(2) Work hard and you will pass your examinations.
(h) There is a choice of red wine and white wine.
(i) He ran on deck; the alarm bells were ringing.
(5) He tried hard and just failed.

READING COMPREHENSION

(B) Communications at sea

Read through this passage using the techniques summarized in the first part of this
unit:
Communications at sea are essential for the efficient and safe running of a ship.
They take place within the ship herself, between the ship and other ships, between
the ship and shore stations and sometimes between the ship and aircraft. Com-
munications can be made over different distances and using methods ranging from
the simplest to those using the most sophisticated radio technology.

Communications within the ship are done by an internal telephone system. Voice
pipes are also used. Engine orders are passed from the bridge to the engine room by
means of the ship’s telegraph. Messages can also be given to the ship’s company
through a loudspeaker system. Very large ships had docking telegraphs, usually at
the bows and stern. These were used when the vessel was being moored alongside.
Nowadays VHF communication is more common,

Communications over relatively short distances can be made by visual or sound
signals. Visual signals can be sent by using flags or an Aldis lamp. An Aldislampis an
electric lamp used for flashing messages in Morse Code. The traditional method of
signailing from one ship to another was by using flags. There are different coloured
flags for each letter of the alphabet. There are also pennant-shaped flags for
numbers, and a long pennant, known as an ‘answering’ or ‘code’ pennant. Three
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other flags, which are burgee-shaped, are known as substitutes. These show that
the flag or pennant is being repeated. Besides standing for a letter of the alphabet,
each flag, when hoisted alone, has another meaning. For example, the ‘W’ flag
also means: ‘I require medical assistance’. Flags can also be hoisted in combinations
of two, three or four, all having a particular meaning. Sound signals can be made
with the ship’s siren, whistle or bell. These are used in fog and similar circumstances
when visual signals cannot be seen. The number of blasts signifies that the ship is
manoeuvring in a certain way. In emergencies, rockets and flares are used to signal
distress and to acknowledge such signals.

A radio room (Unit X1

Communications over long distances are sent by radio. Radio communica-
tions on board are the responsibility of the Radio Department, although with
the introduction of VHF an increasing amount of radio work is being done by
the Deck Officer, and in some ships the Radio Officer has been phased out com-
pletely. The Radio Officer is responsible to the Master for the efficient opera-
tion and maintenance of the communication equipment on board. In most cases
he is employed not by the ship’s owner, but by a marine radio company. This



Communications at Sea 175

company pays him, decides which ship he will serve in, arranges his leave, and
provides promotional opportunities. The number of radio officers carried on
board depends on the statutory radio service laid down for each class of ship.
Cargo ships of 1600 gross registered tons and above when fitted, as is normal,
with radiotelegraph auto-alarm apparatus (A/A), are required to carry only one
radio officer.

On a ship carrying only one radio officer, he keeps a radio watch of eight hours
a day, divided into four two-hourly periods. Where there are two radio officers,
they keep watch for sixteen hours a day between them, spread over a twenty-four
hour period, with four two-hour breaks when neither is on watch. With three or
more radio officers, the radio watch is continuous throughout twenty-four hours,
each radio officer keeping two four-hour watches with two eight-hour breaks.,

A large part of the Radio Officer’s watchkeeping duty is taken up with trans-
mitting and receiving radio telegrams on ship’s business, navigational and weather
messages, time signals for checking the ship’s chronometer, social telegrams
between the ship’s crew or passengers and friends and relatives ashore, and press
reports. Many of these messages are handled by radio-telegraphy in Morse Code,
but in an increasing number of ships, radio-telephony is being used. This allows the
Master and crew members to communicate verbally with the shore.

During watchkeeping periods a continuous watch is kept on the international
distress frequency for calls for help or assistance. Listening is intensified during
two three-minute periods every hour, when all communications other than distress
signals or urgent traffic must stop. When a radio officer goes off watch, the inter-
national distress frequency is guarded by an automatic alarm device, which is
designed to respond to internationally recognized signals and to actuate alarm bells
which alert radio officers to distress calls from other ships.

On a few ships, the Radio Officer serves as a Radio and Electronics Officer and
he looks after a wide range of electronic equipment on board, both on the bridge
and in the engine room, in addition to the equipment belonging to the radio room.

APPLIED TERMINOLOGY

(A) Terms relating to radiotelephone procedures

When transmitting plain language or code, the Phonetic Alphabet and Figure Code
are used.
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The phonetic alphabet

(Note: The syllables which are emphasized are underlined.)

Exercise 1. Listen to the recording of the alphabet, look at the table below and repeat

QO

Exercise 2. When you think you know the Phonetic Alphabet, test yourself by

If there are language difficulties, numerals are pronounced as shown in the table below.

Exercise 3. Listen to the recording of the Figure Code, look at the table below and

Qo

the alphabet.

Letter Code Letter Code
A Alfa N November
B Bravo o Oscar
C Charlie P Papa
D Delta Q Quebec
E Echo R Romeo
F Foxtrot S Sierra
G Golf T Tango
H Hotel U Uniform
1 India v Victor
J Juliet w Whiskv
K Kilo X X-ray
L Lima Y Yankee
M Mike z Zulu

covering the words and saying the letters.

The figure code

repeat the figures:
Figure Code word
0 Nadazero
1 Unaone
2 Bissotwo
3 Terrathree
4 Kartefour
5 Pantafive
6 Soxisix
7 Setteseven
8 Oktoeight
9 Novenine
Full stop Stop
Decimal point | Decimal




Communications at Sea 177

Exercise 4. When you think you know the Figure Code, test yourself by covering the
code words and saying them from the figures.
{Note: each syllable should be equally emphasized.)

(B) Measurement

(xii) Frequency

Frequency is the number of times an oscillation repeats itself in one second. It is
measured as the number of cycles per second (c/s), though it is usually now expressed
in hertz (Hz) (one hertz equals cne c/s).

Study the table below showing measurement of frequency in hertz:

Term Cycles per second Equivalent
1 hertz (Hz) 1
1 kilohertz (kHz) 1,000 1,000 Hz
1 megahertz (MHz) 1,000,000 1,000 kHz
1 gigahertz (GHz) 1,000,000,000 1,000 MHz

Frequencies range from very low frequencies (vIf) to extremely high frequencies (ehf).
Other frequencies include: high frequencies, super-high frequencies, low frequencies,
very high frequencies, medium frequencies, ultra-high frequencies.

Exercise 1. Arrange the above frequencies in order and write them in the left hand
column of the table below. Add the abbreviations.

Frequency band Frequency range Typical uses

very low frequencies (vIf) 3-30kHz | e,
.............................. (...) 30-300 kHz

.............................. (..) 300-3000 kHz
.............................. .) 3-30 MH:z
USRI (R 30-300MHz | e
ultra high frequencies (uhf) 300-3000MHZ | .evvrirrirenssenssensrreseeriees
.............................. (-.) 3-30GHz




178 English for Maritime Studies

Radio frequency bands have been allocated by international agreement to various
users. These are summarized on the table below,

Utilization of radio-frequency spectrum
time signals, long distance
+— 30kHz
maritime mobile, navigational aids, fixed
+ 300kHz
maritime mobile, broadcasting
+ 3MHz
fixed, maritime and aeronautical mobile, broadcasting, amateur
+ 30MH:z
television and radio broadcasting, radar, maritime and aeronautical mobile, short
wave, broadcasting, fixed, mobile
+ 300 MHz
fixed, mobile, maritime and aeronautical mobile, broadcasting, navigation,
meteorological, space, short distance
+ 3GH:z
} Radar, radio relay, navigation, space, satellite communication, experimental
+— 30GH:

Exercise 2. Transfer the information to the table above putting it in the column
marked ‘Typical uses’. You will need to use abbreviations.

GUIDED WRITING

(A) Description of radio communication system
Write a description of the basic elements in a radio communication system,

Stage 1. Write an introductory paragraph saying what the system consists of. Use
the diagram and notes below.

Aericl Y A AAAANNT Yﬂeriul
Microphone Loudspeaker

{or headphones)

lor key! Transmitter Receiver

The microphone produces an electrical signal.
This can also be done by a Morse key.



Stage 2.

Stage 3.
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The radio transmitter generates radio-frequency waves.
These waves vary in accordance with the electrical signal.
The transmitting aerial radiates the waves into space.

The receiving aerial receives the radiated waves.

The radio receiver amplifies the signal.

The radio receiver reproduces the original electrical signal.
The loudspeaker converts the electrical signal into sound.
This can also be done by headphones.

The original sound is reproduced.

Read through the following statements and divide them up into groups
according to subject matter. Join each group of statements together into
sentences to form paragraphs. Make any changes you think necessary.

The information to be transmitted is superimposed on radio waves.

This is done by the transmitter.

It uses the signal from the Morse key or microphone to do this.

The transmitter generates the radio waves at a definite frequency.

The waves are conveyed to the transmitting aerial for radiation.

The information to be transmitted must first be converted into an electrical
signal

In radio-telegraphy this is done using a Morse key.

In radio-telephony this is done using a microphone.

The receiving aerial picks up the radio signal.

Tt picks up a mass of other signals as well.

The receiver must do a number of things.

1t must select the desired signal.

It must amplify the desired signal.

It must reproduce the original electrical signal.

This is then sent to headphones or a loudspeaker.

Use the diagram to help you sort out your paragraphs into a logical order.
Put them together with your introductory paragraph to form your
description. Write transitional sentences and a summary sentence, if you
think they will improve your description.
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NOTE-TAKING PRACTICE

Phonetic alphabet

When there are language difficulties the nature of distress can be sent in code.

Practice 1. Listen to the following code signals taken from the International Code of
Qo Signals and read out using the Phonetic Alphabet. Write them in the
column maked ‘Code letters’.

Code letters Meaning of signal

......................... I must abandon my vessel.

......................... Aircraft is ditched in position indicated and requires
immediate assistance.

......................... I require immediate assistance,
......................... I require immediate assistance. I am on fire.
......................... I am sinking,

......................... I have collided with surface craft.
......................... I am proceeding to your assistance.

Your distress signals are understood.

Repeat the distress position.

A ship’s position can also be sent using the Phonetic Alphabet and the
Figure Code. This can be done as follows:

1. By bearing and distance from a landmark
(a) Code letter A {Alfa) followed by a three-figure group for the ship’s true bearing
from landmark
(b) Name of landmark
() Code letter R (Romeo) followed by one or more figures for distance in nautical
miles.
e.g. A 015 Ushant R 40.
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2. By latitude and longitude
Latitude: (a) Code letter L (Lima) followed by a four-figure group (two figures
for degrees, two figures for minutes)
(b) Either N (November) for latitude North, or S (Sierra) for latitude
South.
Longitude: (a) Code letter G (Golf) followed by a five-figure group (three figures
for degrees, two figures for minutes)
(b} Either E (Echo) for longitude East or W (Whisky) for longitude
West.
e.g. L5425 N G 01633 W.

Practice2. Listen to these distress messages and write down the details by completing
Qo the outlines below:

(2) Ship’S NAIME: ...ttt irtes it srisrs s rtrsrssasarasrnsaseraaes
) 2o :31 18] 1 T RO PR RTRN

INALULE OF iStTES5: ounvrriirerivrererrersriersrrsronensrrerstenssscsnsaserennnesanes

(b} Ship’s name: ....oovvirirreneninenraneninn. et eeeteentererr ettt rner e
07318 () o LA TP TP PR

NALUTE OF QI E88: eneineiieeirieeinererenrrneasrnnrrneanrtrsrersarerssnrssnrsares

Lecture: Authorities giving aid to ships and aircraft

Qo Now listen to the following lecture and take as full notes as possible, using the
techniques practised throughout this course. Don’t forget to give your notes a
title and to label each paragraph clearly.

GUIDED WRITING

(B} Authorities giving aid to ships and aircraft

Use the notes that you have taken during the lecture in the previous section to write
an essay on the different authorities which will help ships and aircraft in distress
around the coasts of the United Kingdom.



UNIT XII
RADIO COMMUNICATIONS

READING COMPREHENSION|

(A) Radio communications

At nautical college you will be given a number of handouts, on which lessons and
tests will be based.

Below is the type of handout you can expect to get from the Radio Department.
Notice the short topic paragraphs, often written in table form; the compressed style
of writing with a lot of information in it; the use of abbreviations, brackets and
symbols.

A communication system enables information to be passed from a source,
through a medium, to a destination. Between a ship and a land station that
medium will be radio waves. From the land station the medium is usually land
line, i.e. the internal telephone and telecommunications system. Messages can
be sent in cither Morse code or speech. If Morse is used, then wireless-tele-
graphy (W/T) is used. When speech is used, then radio-telegraphy (R/T) or
VHEF are used. With R/T the receiving operator has to convert the Morse code
into plain language. When transmitting a message by R/T or VHF, the Interna-
tional Phonetic Alphabet must be used to avoid confusion when there are
language difficulties.

Transmissions from all stations must contain an identity signal by which the
station making the transmission can be recognized. This signal must be used at
all times when communicating between stations. Such identification must take
the form of International Callsigns or other internationally agreed forms of
identity. In radiotelephony, coast (land) stations normally identify themselves
by using their geographical name, followed by the word Radio, e.g. Nitonradio,
Angleseyradio. Ship stations normally identify themselves by the name of the
ship, but the International Callsign assigned to the ship may be used, for
example, when two or more ships bear the same name, or where pronunciation/
language difficulty could occur.

182
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The three marine frequencies used for Distress, Call and Reply purposes are:

(a) 500 khz for telegraphy (Morse)
(b) 2182 khz for telephony (speech)
{c) 156.8 Mhz for telephony (speech)

During hours of service all ships and coast stations maintain a listening watch on
at least one, if not all, of the above frequencies for information regarding
messages for individuals, general messages, and distress, urgency and safety
messages. The obligation to accept distress calls and messages is absolute for all
stations and such messages must be given priority and dealt with immediately.

In order to increase the safety of life at sea, and over the sea, all stations of
the maritime mobile service normally keeping watch in the authorized band
between 405 — 535 khz must, during their hours of service, ensure watch on the
International Radiotelegraph Distress/Calling frequency 500 khz is kept for
three minutes, twice each hour, at h15 — h18 and at h45 — h48. Those normally
keeping watch in the frequency band 1605 —- 2850 khz must, during their hours of
service, ensure watch on the International Radiotelephone Distress/Calling
frequency 2182 khz is kept for three minutes, twice each hour, at h00 — h03 and
at h30 — h33. These times are referred to as silence periods and must always be
observed. During these three-minute silence periods all transmissions on these
frequencies must stop in order that possible weak signals of a distress call can be
heard. Transmissions between the frequencies 485 — 515 khz, and between
2173.5 - 2190.5 khz, must cease during silence periods, except for distress trans-
missions.

Where VHF radiotelephony equipment is installed, a continuous listening
watch is maintained on the International Distress/Calling frequency 156.8 Mhz,
referred to as Channel 16. No silence periods are allocated to this frequency.

The Classification of Emissions refers to the different types of transmission.
These are symbolized as follows (only the more common types are described):

AlA TELEGRAPHY by on/off keying, unmodulated full carrier.

A2A TELEGRAPHY by on/off keying, amplitude modulated double side-
band full carrier.

H2A TELEGRAPHY by on/off keying, amplitude modulated single side-
band full carrier.

A3E TELEPHONY amplitude modulated double sideband full carrier.

H3E TELEPHONY amplitude modulated single sideband full carrier.

R3E TELEPHONY amplitude modulated single sideband reduced carrier.

J3E  TELEPHONY amplitude modulated single sideband suppressed
carrier.

F3E TELEPHONY frequency modulated carrier. VHF 156 — 174 Mhz
Marine.

Note.1 A3E and H3E are not permitted, except on 2182 khz for, and by,
distress equipment for safety purposes.
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2 H3E may be used on 2182 khz for calling purposes, but not on any
other frequency used for calling purposes.

3 When establishing communication on working frequencies, either
R3E or J3E must be used.

Short, medium and long range communications

In general ‘short’ range communication refers to VHF (156 — 174 Mhz) and the
radius of such contact is 30 — 45 miles. The main use is Telephony (F3E).
‘Medium’ range communication can refer to MF Telegraphy (W/T) in the 405 —
335 khz, or MF Telephony (R/T) in the frequency band 1605 — 4000 khz. The
radius of contact is roughly between 150 — 300 miles, depending on local propa-
gation conditions, transmitter power and the aerial system used. ‘Long’ range
communication refers to the HF band of frequencies, 4000 - 25000 khz for W/T
(A1A only), and 4000 — 23110 khz for R/T (R3E or J3E only). ‘Long’ range is
used for distances exceeding 300/400 miles.

Certain VHF channels are designated for particular purposes. These are given
in the International Telecommunication Union (ITU) ‘List of Coast Stations’.

Distress, Safety and Calling Channel 16
Intership firstchoice Channel 6(Others listed inVHF
allocation guide)

Port operations Channel 10(also 12, 14)

Public correspondence main choices Channels 24,25, 26,27, 28

On-board Channels 15, 17 (on low power)

Coast Radio Stations channels listed in ITU List of
Coast Radio Stations or as
specified by the CRS.

Note. 1 Port Operations —ship movement and Pilot Services
Port Operations channels (found in ‘List of Coast Stations’) are
restricted to various port operation services, the movement and
safety of ships, and, in emergency, to the safety of persons. No private
or public correspondence messages can be passed over these
channels.

2 Public Correspondence — any telecommunication which the offices
and stations must, by reason of their being at the disposal of the
public, accept for transmission.

3 On-board Communications
These are restricted to communications on-board the ship itself,
mooring/unmooring and cargo operations; or between the ship and
its liferafts; or between a group of vessels during towing operations.
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Questions related to handouts tend to ask you to look for information in the text.

e.g. State the three marine frequencies used for Distress, Call and Reply purposes.
Give the silence periods which must be observed by those keeping watch in the
frequency band 1605 — 2950 kh:.

GRAMMAR |

(A) Message types

In the Seaspeak Reference Manual, which gives essential English for VHF use,
messages are divided into only seven types based on their function. These seven
types are listed below with examples:

L. Question e.g. (a) Whatis your position?
(b) Is visibility expected to change?

2. Instruction e.g. (a) Youmuststay clear of the fairway.
(b) Do not overtake.

3. Advice e.g. (a) Advise you pass astern of me.

4. Request e.g. (a) Irequireatug,
(b) Please send medical assistance.

5. Information e.g. (a) The pilotis waiting now at position ....
(b) My ETA at East Pier is one-six-three-zero local.

6. Warning e.g. (a) Iammanoeuvring with difficulty.
7. Intention e.g. (a) Iintend to reduce speed, new speed: five knots.

Note: Here Instruction refers to commands, and Advice to suggestions. A Warning
contains information of critical importance to the safety of the vessel, and an
Intention indicates immediate operational intentions.

Exercise 1. In order to understand a message completely it is necessary to know its
function. See if you can identify the function of these messages by
writing: question, instruction, advice, request, information, warning or
intention in the space provided, as appropriate.
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(a) ..............: Buoynumber two-six is unlit.

(b) ..............: What are my berthing instructions?

() ..............: Novesselsare at the anchorage.

(d) ..............:. Gotoberth number eight.

(e} ............... Whatis your draught aft?

(f) ..............: Advise youkeep your present course.

(g) .....ceennoo.t Texpect to be underway within period: two hours.
(h) ..............: Please provide fire-fighting assistance.

(i) ..............: Pushonmy portbow.

(j) ..............: Thevesselahead of you is stopping.

In the Seaspeak system a message should always be initiated by a ‘message
marker’, i.e. one of the seven words above denoting message type. This will
increase the probability of the message being understood. The system also uses
‘reply markers’, which correspond as follows: question/answer, instruction/
instruction-received, advice/advice-received, ctc.

e.g. question: What is your ETA at the harbour entrance?
answer: My ETA at the harbour entrance is: time: one-four-zero-zero
GMT.

With the other markers, the message is quoted back in full after the ‘reply
marker’ with any necessary changes made.

¢.g. intention: I intend to reduce speed, new speed: five knots.
intention-received: You intend to reduce speed, new speed: five knots.

(B) Message patterns

Seaspeak recommends that a message and a reply should take the following
patterns:

1. Questions These should be restricted to three types:
(1) Questions beginning with ‘Wh’ question words or
‘How’ e.g. What ..., When ..., Where ..., How many
..., etc.

(ii) Questions which give alternatives, e.g. Are you
loading or unloading?

(iii) Questionsrequiringa ‘yes’ or ‘no’ answer.

Note. Questions of the ‘....... , st it?, ... , wonrt you?’ type, and those
formed by tone of voice are strongly advised against.



2. Answers

3. Instructions

4. Advice

5. Requests

6. Information

& warnings

7. Intentions

8. Reasons
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When a yes or no answer is required these take the form of:
Positive, Negative or [ don’t know, as follows:

e.g. question: Are there any survivors?
answer: Positive, there are four survivors.
or
answer: Negative, there are no survivors.
or
answer: [don’t knowif there are any survivors.

These should use the Imperative form,
e.g.Stop...Turn ... Donotanchor....

Agreement or disagreement with the instruction is indi-
cated by saying ‘Positive’ or ‘Negative’ after quoting the
command. After a negative a reason may be given.

¢.g. Instruction: Stop your engines.
Instruction-received: Stop my engines, negative,
reason: the tide is too strong.

This signals suggestions and also uses the Imperative or
‘Advise you ...".

Requests for items to be delivered begin: ‘Please deliver ...";
‘Please supply ...”; ‘Please send ..."; ‘Please provide ...”; or
‘Please confirm ... (if secking confirmation of information).

These take the form of statements and often use the Simple
Present and Continuous Present tenses. See (A) Message
Types6 & 7.

Although in everyday English intentions can be expressed
using ‘going to’, Seaspeak recommends the pattern:
‘lintendto...”.

If a reason is given with any of the above, Seaspeak
recommends that the single word ‘Reason’ should be used
rather than words such as, ‘because’, ‘ag’, ‘so that’, ‘in order
to’, etc.

e.g. advice: Plcase keep clear of me, reason: my steering-
gear is defective.
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Exercise 1. Use the ‘message markers’ and the message patterns described above to

complete these conversation extracts, which are based on those found in
the Seaspeak Reference Manual.

(8) coeriei Dredging operations are completed in the
fairway. Over.

Information— .
........................................................................ Over
(D) T e over
...................... ~ received: You intend to anchor now. Over.
(c) Question: Is buoy number: two-three in the correct
position? Over.
et NEZALIVE, oo,
................................................. Over.
(d) Request: ... welding equipment, ..... urgent repair.
cireeieeeeent - We have qualified welders on board. Over.
) P :  Please proceed to Avonport, ...................
................................................. Over.
Advice — ...
.......... , reason: there is cargo for me. Over.
(f) ..oceiieiieiiieio Asstrong easterly wind is blowing at the berth.
Over.
................................................. Over
(8) oo Turn starboard immediately. Over.
............................................ , negative,
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Exercise 2. Rewrite these sentences in the Seaspeak format.

(a) Large vessel leaving. Keep clear of the approach channel.

READING COMPREHENSION

(B) VHF procedures

Read through the text below, which is designed to give you further practice in reading
handouts and manuals. With the description of the exchange procedures layout is vit-
ally important for clarity.

When using VHF (156 — 174 Mhz), callreply is normally made on Channel 16,
but other arrangements may be available on other channels.

Prior to making a call itis first necessary to ensure there is no distress, urgency
or safety traffic in progress and that another communication is not being inter-
fered with. A call must not exceed one minute, but may be repeated at three-
minute intervals.
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Here are two possible exchanges. The first is an exchange procedure between
two ships taken from Seaspeak. The second is an exchange procedure between
a ship and a coast station using standard procedure.

An outline of an intership exchange using Seaspeak:

Station making the call Station responding to the call
1. Initial cail
Address.
(Name/Callsign of station called, said twice)
Identification.
‘Thisis ...’
(Name/Callsign of calling station, said twice)
Indication of callingVHFchannel.
‘OnVHFchannel ...
‘Over.’ 2. Response to cali
Address and identification. ‘Over.’
3. Indication of working VHF channel
Address and identification.
Indicate workingVHF channel.
‘Switch toVHFchannel ...’
‘Over.’ 4. Agreement of working VHF channel
Address and identification.
Agree workingVHF channel.
‘AgreeVHFchannel ...

(Both ships now change to the agreed working channel.)

5. Message
Address and identification.
Message.
‘Over.’ 6. Response to message
Address and identification.
Respond to message.
‘Over.’

7. End of transmission
Address and identification.
Read back response to message.
‘Out.’

An outline of a ship-to-shore exchange using standard procedure:
Station making the cali Station responding to the call

1. Initial call
Address.
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(Name/identity of station called, said twice)

Identification.

(Name/identity of calling station, said twice)

‘Thisis ...’

Reason for call, giving working channel.

‘Over.’ 2. Responseto call
Address and identification.
‘Romeo Channel ... up’

(Both ships now change to the agreed working channel.)

3. Indication of readability
Address and identification.
‘How do youread me?’
‘Over.’ 4. Indication of readability
Address and identification.
‘Read youstrength ... goahead.’

‘Over.’
5. Message
Address and identification.
‘Message begins ...
‘Message ends.’
‘Over.’ 6. Response to message

Address and identification.
‘Received message number ...
‘Nothing for you.’
‘Over.’
7. End of transmission

Address and identification.

‘Romeo nothing for you.’

‘Out.’

If a station receives a call, but is uncertain that the call is actually intended for
it, it must wait until the call has been repeated and understood.

In ship-to-shore communications, except in the cases of distress, urgency or
safety, the communications are controlled by the coast station. In ship-to-ship
communications the ship which is calling controls the exchange. If a coast station
finds it necessary to interrupt, both ships must comply with any instructions given
by the shore station.

Now complete this conversation exchange using the information above and the
language work in the Grammar section to help you. The exchange uses the Seaspeak
procedure.

Station making the call Station responding to the call

1. ‘Polar Star, NineVictor AlphaTango;
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................................. one-six.
""" 2
.............. Polar Star, Nine Victor
AlphaTango.
3 This is Rambler.
................................ Zero-six.
Over A
ABIEE ...,
T PO UU TP
......... : What is your destination?
Stay on
------ ’ 6.t e,
................................. Dakha
/U O
Understood, Dakha.
................ : Dakha pilot services

suspended, reason: gales.
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8. ‘Rambler. Thisis Polar Star.

APPLIED TERMINOLOGY

(A) Terms relating to VHF communications

Standard phrases

Study the table below, which shows some of the standard phrases used in VHF
communications. These are taken from Standard Marine Navigational Vocabulary
(IMCO) and Seaspeak (Pergamon).

Making and maintaining contact Clarification
Calling ... Mistake.
Thisis ... Correction.
How do youread? Please spell.
Iread...(1-5)* Ispell.
Stand by on VHF channel ... Say again all before/after ...
Standing by on VHF channel ... I'say again all before/after ...
Over Please speak in full.
Out Please speak slowly.
Please use Standard Marine Navigational
Conversation controls voczbulary,
Please read back Please use International Code of Signals.
I read back Please use Seaspeak.
Announcements Channel switching
Message foryou. Switch to/Change to VHF channel . ..
Pass your message. Stand by on channel ...

*Note. In Seaspeak: 1 = unusable, 2 = poor, 3 = fair, 4 = good, § = excellent.
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VHF distress, urgency and safety messages

Study this diagram which tells you when to use distress, urgency and safety proce-
dure. The procedures here are based on those recommended in Seaspeak.

Type of procedure  Call Situation

Distress Mayday To be used when a ship or aircraft is threatened by grave
and imminent danger likely to involve loss of life, and
requests immediate assistance.

Urgency Pan-Pan To be used when the message contains urgent information
concerning the safety of a ship, aircraft or other vehicle,
or the safety of a person.

Safet Sécurité To be used when the message contains an important
¥ e us g ’ P
(pronounced navigational or meteorological warning.
Say-cure-e-tay)

Exercise 1. Look at these messages and decide whether distress, urgency or safety
procedures should be used.

(a) 100 miles southwest of Landsend engine broken down.

Require tug assistance.
(b) From Harbourmaster Falmouth yacht Belinda overdue

on voyage from Cromer to Falmouth left Cromer

10th March report any sightings to Lloyds London. ...
(¢} Diving operations in progress at ninian north platform ship

movement within a radius of 500 metres prohibited until

further notice.
(d) Ship holed in engine room. Sinking. Request immediate

assistance.
(e) Gale warning southwest gale force winds imminent in sea

areas Dover Thames. .
(f) 52.30North 16.20West fire in number two hold ships in

vicinity please standby.

The procedure for a distress or urgency transmission is as follows.

Distress call (3 times)

‘Thisis ...

Name of ship (3 times)

Distress call (once)

Name of ship and Callsign (once)
Position

Nature of distress



Radio Communications 195

Kind of assistance required
‘Over.”’

Exercise 2. Now complete these rtwo transmissions, taken from the Seaspeak
Manual, by selecting the appropriate phrases from the jumbled list
below.

Position: latitude: five-zero e,
degrees three-zero minutes ...,
North, longitude: zero-three- ...,
nine degrees tWo-Zero MINULES ..iveveiiininerniniieantronanannna.

NV ESt. e e

This is / Require tow / Pan-Pan / Rattler, Golf Xray Xray Xray /
Collision with iceberg, sinking / Mayday Mayday Mayday /
Position: bearing zero-nine-zero degrees true, distance one-five
miles from Ras Sarkan / Mayday / Lost propeller / Over /VegaVega
Vega /This is / Request immediate assistance.

The procedure for a safety transmission is as follows.

1. Safety call (3 times) 1-6. Repeated.
2. ‘All ships’ (may be repeated) 7. Safety message.
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3]

. ‘Thisis ...’

Name of station (3 times)
4. Safety call (once)

Ln

. Name of station

6. Phrase indicating content
of message to follow.

7. ‘SwitchtoVHF channel ...’

8. ‘Over’

Exercise 3. You are Nitonradio and you wish to make a safety message broadcast to
all ships that there is a military exercise involving darkened ships, sub-
marines and aircraft taking place in sea area Delta from 0800 hours

8. ‘Isayagain.’
Repeat safety message.

9. ‘Out.’

GMT, March 3rd to 2200 hours GMT, March 7th.

Using the above procedure outline write out the complete transmission.

(B) Measurement

(xiii} Transmission of measurements and quantities

1. Numbers.

Except when there are language difficulties and the Figure Code is used (see
page 176), numbers are pronounced as in everyday English, but with modifica-

tions for a few numbers.

Exercise 1. Listen to your teacher reading out the numbers and repeat them, first
with and then without the book.

Figure Spelling Pronunciation

Figure Spelling Pronunciation

0

U e DB e

ZEro Zero
one wun
two too
three tree
four fower
five fife

6

SiX 81X
seven  seven
eight ait
nine niner

thousand B_usand

Numbers should be read digit by digit.

e.g. 25

609

two-five
siX-zero-nine
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45,136  four-five-one-three-six
but 45,000 four-five-thousand

2. Measurement.
Using Seaspeak, measurements are given in the following order:

(i) whatis being measured (length, draught, speed, etc.);
(i) the numbers (one-foursix, etc.);

(iii) the units of measurement {metres, knots, metric tonnes, etc.)

e.g. length: one-four-six metres
speed: one-zero knots

My draught forward is: eight metres

3. Quantity.

A quantity of items (e.g. referring to stores, cargo, etc.) is expressed by the word
quantity followed by the number and then the name of the item.

e.g. quantity: five acetylene cylinders

quantity: four-zero metric tonnes fresh water

quantity: two-zero-zero litres lube oil

When making a request these are used with verbs such as: to supply, to deliver,
to provide, to send, ctc.

Using Seaspeak you would say: ‘Request: Please deliver: quantity: five
acetylene cylinders.’

Exercise2. Using SEASPEAK how would you make the following requests:

(a) Youwant 500 tonnes of fresh water delivered to berth no. 18.

(b) You want to be supplied with welding equipment and two sets of
gas bottles.

(c) Youwant 10 litres of clear varnish and 50 litres of deck paint, green.

(d) You need a replacement scanner motor for a Decca Radar Transar
809.The part number is 110VDC2504Z.
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GUIDED WRITING |
(A) Keeping the radiotelephone log

In accordance with shipping regulations a radiotelephone log must be kept on
board ship. This log is normally kept by the Radio Officer. The log contains a
complete record of each radio watch, recording full details of a// calls and signals:
the exact time sent or received, the stations involved, the frequencies used and
their content; in addition to other information. The log must be kept at the place
where the radio watch is maintained and it must be available for inspection.

In order that a ship may receive messages as quickly as possible, the ‘local’ coast
station must be given details of the ship’s movements. This is known as a TR
(Transit Record), said “Tango Romeo’, and comprises:

1. Ship’s name and call sign.
2, Ship’s position, which may be given by:
(i) latitude and longitude, or
(if) distance and bearing from coast station, or
(i1i) well-known geographical point/ location.
3. Ship’s next port of call.

The TR must be transmitted in the above order and sent on first contact with a
coast station, prior to commencing traffic; when entering the service area of a
coast station; prior to entering port; and immediately on leaving port. The particu-
lars given by the ship are ‘filed” at a central office so any incoming messages/
telephone calls, etc., can be routed to the coast station in whose area the ship is.

Study the extract below of part of a ship’s radio log. What information can you get
from it?

5S..... ESSEX COAST GMML
M.V,

DIARY OF THE RADIOTELEGRAPH SERVICE

DATE STAT g | FUVL DETAILS OF CALLS, SIGNALS AND DISTRESS WORKING, ETC,,
AND TIME 1ON 571_"‘;") AS PRESCRIGED BY RULE 19 OF THE MERCHANT FREQUENCY

GMT, FROM SHIPPING IRADIO} RULES, 1966
12.3.84 GTO Aberdeen bound Leith
TR AN R On 'watch 1. Smith. Battery tested — fully 2187

s b Silence period abserved
- R I ST B LW ON D
35 GMML GND QTCITR.OSW2006K L 2381
36 GND OMML R 2016 |sn 1856 K {/ R up 1792
a7 GMML GND HW? K 2016
LAt GND L GMML  BORKS QRY R i LB
39 GMMIL GND TR ESSEX COAST/GMML QT0 ABERDEEN BEND LE[TH K 2016

......................................................................................................
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What was the name of the vessel and its call sign?

When writing up the radio log, abbreviations are used where possible. The ‘Q’
Codes are used and also abbreviations, some of which are shown below.

Abbreviations

ETA EstimatedTime of Arrival MIN  minutes
ETD EstimatedTime of Departure NIL  Ihave nothing for you
HW? Howareyoureceivingme? NX  NavigationalWarning

HW Ireadyou...(1-5) N North
K Over S South
KTS knots E East
R Received W West

Rup Iagreeworking frequency WX  weatherreport

‘Q’ Codes

Now study this table, which gives examples of the ‘Q’ Code, an internationally recog-
nized code of abbreviations used to overcome language difficulties and reduce the
amount of fime needed to pass information.

QRB? How far approx. are you QSS? What working frequency will
from my station? you use? '
QRB The approx. distance QOSS  Twiliuse working frequency ...
between our stations is QSW? Will you send on this
... nautical miles. frequency/on... khz(Mhz)?
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QRD? Where are you bound for and| QSW I will send on this frequency/
where are you from? on...khz (Mhz).
QRD TIamboundfor... from.... QTC? How many telegrams have you
QRIJ? How many radiotelephone tosend?
calls have you to book? QTC TIhave... telegrams for you.
QRIJ Thave...radiotelephone QTO? Have you left port/dock?
calls to book. QTO Thave left port/dock.
QRK? Whatis the intelligibility of | QTP? Are you going to enter port/
my signals? dock?
QRK The intelligibility of your QTP Iam goingto enter port/dock.
signalsis ... (1-5) QUA? Have younewsof ... ?
QRT? Shalllstopsending? QUA Hereisnewsof...
QRT Stopsending N.B. InR/Tthese are said phoneti-
QRU? Have you anything for me? cally. For “?” say “Romeo
QRU TIhave nothing for you. Quebec”.
QRV? Are youready? e.g. QTC“QuebecTango Charlie”
QRV lamready. QTC? “QuebecTango Charlie
Romeo Quebec”

Now use the abbreviations above and the table of ‘Q’ Codes to help write out these
notes in your own words.

(a) QTC 1 TR QSW 2016 K
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NOTE-TAKING PRACTICE |

Radio telegrams

Study the sample of a radio telegram form and the notes below.

THE MARCONI INTERNATIONAL MARINE CO. LTD.

A GEC—Marconl Electronics Company CHARGES
MARCONIGRAM onle B
ey (BY RADIQ/TELFARAPH/TELEX SERYICEY Land Station
hl]t’#!“ IU_‘]LP_i” Land Line
FARIINE
r!reﬁx Office of Origin No. No. of Words | Date filed Tin‘l: filed
Surchargs
Service Instructions Sent by ! Sent te Date Sent Time Sent
TOTAL £
R/T | * VHF/MF/HF """":
* DELETE I NOT APPLICABLE * DELETE WHICHEVYER IS NOT APPLICABLE
The component parts of a radio telegram are:
1. Preamble (outlined in heavy ink).
2. Service indicator (marked off by = signs).
3. Address.
4. Text.
5. Signature (not compulsory).
1. The Preamble comprises:
(i) Prefix, which indicates a particular type of telegram.
Commeon prefixes in use are:
A free service advice message ETAT Government or State telegram

SVC freeservice advice message SLI'  Ship LetterTelegram
ST paid service advice message RTL  RadioTelex Letter

RST  reply to paid service advice MSG  Ship’s business telegram
OBS Official Meteorological P Private telegram

service advice
(i1) Office of Origin. Where ‘handedin’.

(iii) No. of telegram. Numbered separately to each station daily from

0001 hrs.

(iv) No. of words. Includes all that the sender writes, plus any special service
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(vi)
(vii)

English for Maritime Studies

required shown by the Service Indicator before the address. No charge
is made for the preamble or for = and + signs. There is a fixed minimum
charge of 7 words. A word is defined as a group of characters (letters,
figures, punctuation signs) separated by spaces. Where a word/
expression exceeds 10 characters, it is charged at the rate of 1 word for
each 10 characters, or part thereof.

Date filed. Date handed in, indicated by two digits (01-31).

Time filed. Time handed in, always GMT and indicated by
four digits (0001 —2359).

Service instructions. Additional information added to a telegram by the
office of origin e.g. ‘via’, ‘relayed by’, ‘redirected from’. Carries no
charge. The A/C indicator is inserted here, e.g. GB@8, which indicates
that the Marconi Company settles the account.

2. Service indicator. This denotes a particular type of telegram or Special Service
requested by the sender or addressee, e.g.:

=RP = Prepay a reply to any value.

=TC= Have it repeated from office to office during transmission.
=8T= Cancel, alter or amplify a telegram already transmitted.
=GP = Have it delivered to a Poste Restante.

=TR = Have it delivered to aTelegraph Restante.

=MP = Have it delivered to the addressee in person.
=URGENT=  Obtain priority over the Telegraph system.

=POSTE = Delivered by ordinary mail from the Telegraph Office.

Address. Requirements for a telegram to an addressee on board ship:
(i) Name or designation of addressee.

(i) Name of ship (and call sign).

(ili) Name of coast station through which telegram is to be routed.

Categories of address admitted: full postal; P.O. Box; registered/telegraphic;
telephonic; telex; Poste Restante/Telegraph Restante.

4. Text. In plain or secret language in letters of the Roman (English) alphabet.

3. Signature. Not compulsory and may be written in any form.

Now listen to this conversation exchange between a ship and a coast radio
station and take down the message on the radio telegram form below,
completing all the details in the appropriate places from the information
given.
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A GEC~Murconi Klectronics Company

THE MARCONI INTERNATIONAL MARINE CO. LTD.

!

CHARGES

[» DELETE IF NOT APPLICABLE

MARCONIGRAM ot Suion
{BY RADIC/TELFERAPH/TELEX SERYICE) Land Seation
Land Line
Tk GUEEN § awwahO FOR
EARONT ACHIEVEMENT
Prefix Office of Orlgin No. No. of Wards | Date filed Time filed
Surcharge
Bervice Instructions Sent by | Sent wo Data Sent Time Sent
TOTAL £
Duration
RfT | * YHF/MF/HF
Hingy

* DELETE WHICHEVER IS NOT APPLICABLE

You should be able to fill in the Preamble, including Service Instructions; Address:

Text; Signature.

If you have missed any of the above, listen again as many times as necessary.
Then turn to Appendix II, Unit XIIT and follow the conversation in the tapescript.
while you listen again. Check the information that you have added to the telegram

form.

GUIDED WRITING |

(B) Writing up a radiotelephone log

Now listen to the instructions and the radio transmission again and write up the con-
versation exchange you have just listened to by completing the outline below. Write
in abbreviated form, copying what has already been written on page 198 up to the

end of the TR message.
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S5, ESSEX COASTGMML
M.V,

DIARY OF THE RADIOTELEGRAPH SERVICE

DATE ation | stamion | FULL DETAILS OF CALLS, SIGNALS AND DISTRESS WOAKING, ETC.,
AND TIME SIHDM i N AS PRESCRIBED BY RULE 19 OF THE MERCHANT lrRequency
amT,

SHIPPING IRADIO} AULES. 1965

Note: L.S.W. refers to Loud Speaker Watch guarding distress frequency 2182 khz.
Compare your version with that given in the Answer Key, Appendix I.



UNIT XIV
SHIPBOARD ELECTRONICS

READING COMPREHENSION |

(A) Description of a Marine VHF FM transmitter

In Unit XII you were asked to write a description of a basic radio communication
system from notes and a diagram. Here is a simple description of a radio trans-
mitter and receiver. Study the description in conjunction with the diagrams.

Microphone A.F. Amplifier Mixer
Aerial
—

F.M.Oscillater Power amplifier

Channel
oscillator

Marine VHF FM transmitter

The above diagram shows a Marine VHF FM transmitter. It provides the
facility, with the associated receiver, of reliable short range communication. A typ-
ical range is about 40 miles, using the maximum transmitter power output of 25
Watts.

RF Amplitier  Mixer §.F. Amplitier Loudspeaker
L | 1]
A F. Amplifier
& demodulator
Local
oscillator
Marine VHF FM receiver
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The second block diagram above shows a Marine VHF FM receiver. It is the
complement of the transmitter. The total unit is known as the transceiver (trans-
mitter and receiver).

The system operates on fixed frequency channels around 160 Mhz in the VHF
band. Frequency modulation is used, as this type of modulation provides clear
communication without a high levei of noise. The system provides for telephony
only and is widely used for communication between ships, and between ships and
port authorities. Provision is also made for ships to contact coastal radio stations
and to be connected to the International Telephone network for the exchange of
public correspondence or private telephone calls for the officers and crew
members of a ship.

Microphone Pre -emphasis Mixer
Power |
NTMHz amplifier
A F Amplitier FMOscillator Filter
+ limiter i ~ampiifier
Channel
oscillator

Marine VHF FM transmitter

The above block diagram shows the VHF transmitter in more detail. As the
system is only for radio telephony, a microphone must be used to convert the sound
energy into electrical energy. The signal is amplified in the audio frequency
amplifier, but the amplitude is also limited to a pre-determined amount. This is to
ensure that when frequency modulation occurs, the frequency of the unmodulated
carrier wave does not vary by an excessive amount. In frequency modulation, the
carrier is made to vary directly as a result of the amplitude of the audio signal.
Thus, in the block diagram above a carrier signal at a radio frequency of 11.7 Mhz
1s frequency modulated by the audio signal. As the amplitude of the audio signal
increases, the more the 11.7 Mhz carrier varies or deviates from its unmodulated
value.

The pre-emphasis stage ensures that the higher audio frequencies are amplified
in such a way that these components are not swamped in the noise level inherent
in such systems. The frequency-modulated signal is mixed with a second carrier
frequency generated in the channel oscillator. The output from the mixer contains
several frequencies including the desired frequency of final transmission. Thus, the
desired frequency is passed through a filter stage which rejects all the unwanted
frequencies. The signal at the correct frequency is power amplified (to a maximum
of 25 Watts} and the signal is radiated using the aerial. To change frequency, it is
only necessary to change the channel oscillator frequency. Each frequency is

allocated a channel number, for example Channel 16, which is equivalent to
156.8 Mhz.
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Now complete these notes describing the function of each unit of the FM transmitter
above. Use the first, which has been done for you, as a guide.

Microphone — Converts the sound energy into electrical energy.

Amplifier e ettt a s
Limiter S
Pre-emphasisstage — ...
Oscillator T PP

Mixer e e s

Channel osCillator  — o

Filter ettt eer ettt et et ataeaaaiias

Poweramplifier  — e

GRAMMAR]

(A) Describing component parts, position and connection

The following verbs can be used when describing component parts, position and
connection, Study their meaning and their use.

Component parts: to comprise for specifying all the main parts of an
to consist of object or system.
to be made up of
to contain for saying what is inside an object.
to include for giving some of the objectsin a

group—the list often ends with etc.
to be grouped (into)  placed together.

Position: located } set or found in a particular place
situated or position.
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mounted (in, on) put, usually on a base or stand
(implied), and fixed ready for use.

fitted (with) supplied and held in place, often
with bolts or screws.
installed putinto place and connected up
ready for use.
Connection: connected to/with joined to or related to.

Now study how some of the above words are used in the description below of the
components of a typical marine radar installation.

Antenng

Transceiver

Display
unit

Motor
generator

The parts of a typical radar installation are grouped into four main units:

1. The motor generator with its voltage regulator. This may be mounted in any
suitable place. The motor is connected to the ship’s mains and drives the
alternator which generates the alternating voltage required for the radar
installation. The voltage regulator keeps the voltage generated by the
alternator constant, despite any fluctuations in the mains supply.

2. The transmitter unit and/or receiver (transceiver). This comprises for
example, the modulator, the magnetron, part of the receiver or the complete
receiver. It is usually situated in an easily accessible spot as near as possible
to the aerial.
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3. The indicator or display unit, which contains the cathode ray tube. Here the
operating controls are located. The display unit may be mounted in the
wheelhouse, the chartroom or, as is the trend in new ships, in a special dark
room which also has facilities for plotting. The radar operator observing the
display should have, as far as possible, a clear view straight ahead. If
required, a second indicator unit may be fitted in either another room or
beside the first.

Exercise 1. Now choose one of the above words and put it into the appropriate form,
when necessary, to complete the description below.

4, The aerial unit or antenna assembly, which .............. the reflector, aerial
driving motor, synchro-generator, etc. The transmitter and early stages of the
receiver are sometimes .............. in the aerial unit. With this arrangement
the problem arises of keeping the components dry and repairing them,
especially in wet weather. The presence of water or moisture in the
waveguides, etc., reduces the radiation materially, if not completely and it is
therefore common for electrical heating equipment to be .............. LA
thermostat may sometimes be .............. to keep the temperature of the
apparatus at a constant level. To facilitate the repair or inspection of the
acrial, a telephone .............. to the indicator unit is sometimes ..............
near the aerial. Aswitch may alsobe .............. there for switching on and off
the driving motor of the aerial. The scanner should, as far as possible, be
.............. well clear of the obstacles almost always present on shipboard,
e.g. funnels, derricks, ventilators, etc., to give an uninterrupted sweep of the
horizon. It should be .............. as high as possible to increase the radar’s
range; but as the angle of incidence increases, the sea echoes become more
pronounced, and this is not desirable.

(B) Instructions

Instructions in English are usually given by using the imperative. This is formed by
the infinitive without ‘to’.

e.g. Turn on the mains.
Select the channel.

Sometimes the instruction is based on a condition.

e.g. If the mains lamp lights, select and key transmitter.
If the mains lamp does not light, check the mains is connected.
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Study this fault finding chart.

. N Yes [ Select channel . 4| No | Check power
Set'mains Does'mains . Does 'transmit
A : o + key - \ - supply to
power 10 ‘on tamp light transmitter tamp light transmitter
F No Y Yes
Check mains Select all other I
connected « chanrels + nguppy
fuse OK key txr
y Yy
. Yes | Are txd Check with Yes Does txr Check
T"“"S'}T(""er “— sigs received e 2nd -—| cperate all ‘transmit’
0K transceiver channels lamp OK
¥ No ¥ No
Check Mic/AF: I Mic/AF
section in -~ OK check gtsw;ﬁgtg_\annel
Y transmitter aerial
Use asseciated Does unit Yes )
transmitter to - receive all - Receiver
check receiver channels
¥ No
Does unit Yes Check
receive 4o channel
dany channel oscillator
¥ No
Check receiver If supplies OK
power - further fault
supplies tracing required

Fault Finding Chart for Marine VHF Transmitter/Receiver
Key: Txr = Transmitter; Txd = Transmitted; Mic = Microphone; A/F = Audio Frequency.
Exercise 1. Use the chart to complete the instructions below for checking a transmitter.

1. Set the mains power to ‘On’.

2. If the mains lamp does not light, ...,
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R PN , select channel and key transmitter.
4, 1f the transmit lamp does not light, ...
T , select all other channels and key transmitter.

6. If the transmitter does not operate on all channels, .................

T , check with 2nd transceiver.

8. If the transmitted signals are not received OK,

1 , the transmitter is O.K.

Look at the fault chart again. What would you do in the following
circumstances.

(a) The transmit lamp does not light, although the power supply is
OK.

(b) Transmitted signals are not being received, but the Mic/AF.
sectionis OK.

(¢) You need to check the receiver. What would you use?

(d) The receiver only receives some channels.

(e) The receiver does not receive any channels.

READING COMPREHENSION |

(B) The echo sounder

Read through the following description of echo sounders and do the exercises as you
come to them.

The echo sounder is an electrical device for measuring the depth of the water.
It is now installed in almost every ship.
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The principle of the measurement is as follows: the echo sounder sends a radio
signal from below the ship to the seabed, where it is reflected back. The time
taken to receive the reflected signal is a measure of the depth of the water under
the ship. The radio pulse may be as short as 1 millisecond (thousandth of a
second) and the frequency between 10 and 50 kiloHertz (thousands of cycles a
second). The received pulse is displayed on a chart by a pen recorder so that the
navigator can see the outline of the bottom over which the vessel is passing.

Fig. 14.1 Principle of the echo sounder. A short pulse of sound vibration is produced at A,
reflected by the seabed at B, and received at C. The depth d is proportional to the measured time
interval between the transmission and reception

If the water is not too shallow, the ‘Pythagoras error’, due to the distance d
being less than AB, may be ignored.

The velocity of propagation of sound pulses in seawater is practically constant
and generally taken as 1500 metres per second. Therefore it follows that:

2d = vt =V
vt or d 3

where v = velocity of sound in water and ¢ = time interval.

If the time interval between transmission of the pulse and reception of the echo is
one second, what is the depth of water under the ship?
If the time interval is 0.5 seconds, what is the depth?

In shallow water it is dangerous to neglect the Pythagoras error, because the
distance AB will be greater than the true depth. Aithough depth is shown on
charts, the seabed, particularly near coastlines, can change considerably. It is
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not always possible to indicate these changes immediately on the charts.

An echo sounding apparatus consists of five basic components and operates
as follows. Ultra-sonic oscillations are generated in the oscillation generator.
These are of sufficient power to return echoes from several hundred fathoms.
They are then supplied to the transmitting oscillator, which may be of the Piczo-
electric or magnetostrictive type. The transmitting oscillator starts vibrating
when the electrical oscillations are supplied to it, while the receiving oscillator,
which is set vibrating by the echo, converts the mechanical vibration back into
an electrical oscillation. The amplifier is used for strengthening the weak oscilla-
tions which the receiving oscillator has converted from sound vibrations. These
oscillators can also be called transducers. The indicator or recorder
measures and indicates the depth. Echo sounders can be divided into two kinds:
recorders (echographs) and echometres. Echometres only indicate instantane-
ous depth, whereas echographs also record depths. If a vessel moves at a
constant speed, you can obtain an automatically recorded profile of the bottom
of the sea along the route of the ship.

Use the description above to help you label Fig. 14.2 showing the components of an
echo sounding apparatus. The first has been done for you.

1

Oscillation

generator
i
‘ {
! t
¢ [

Fig. 14.2 The components of an echo sounding apparatus
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The true depth of the water is equal to the sum of the depth indicated by the
echo sounder d in Fig. 14.1, and the vertical distance between sea level and the
transducers. The echo sounder can be checked by taking a sounding with the
hand leadline. This can be done while waiting for a pilot to be taken on board.
The seabed should be flat or slope gently. Two or more soundings are then taken
by lead as close as possible to the transducer.

The number of transducers varies. One only may be fitted, used for both
transmission and reception; however, there are often two, both connected to the
same indicator, one serving for transmission and the other for reception, A trans-
ducer can be connected to two recorders or to an echometre and a recorder. In this
case the echometre is installed on the bridge for instantaneous reading of the
depth, while the recorder is installed in the chart room. Large ships may be
equipped with two transducers: one fore and one aft, each operating as both
transmitter and receiver. Very large ships (VLCCs and LNGCs) may have either
fore and aft dual transducers, one on the port side and one on the starboard side,
or they may have midships dual transducers, one on the port side and one on the
starboard side, and fore and aft single transducers.

Draw two sketches of a ship’s hull to show the two possible configurations for the
arrangement of transducers in very large ships.

APPLIED TERMINOLOGY |

(A} Terms relating to circuit diagrams

Study these symbols which are in common use on circuit diagrams in manuals.

microphone O~ resistor  —— choke/winding ——
of acoil

loudspeaker :[q variable transformer }H{
resistor —‘_—L'—

antenna T preset A pnp transistor —@
resistor

earth/ground L capacitor —— npn transistor 4@

chassis frame n variable * diode —

connection capacitor



switch —™~—
fuse =
cell —j—
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preset #‘ Zenerdiode —p
capacitor
—-
varactor I
electrolitic
capacitor crystal 0~

Exercise 1. Now study this circuit diagram of an oscillator and amplifier. Write in the
names of the components 1-8 against the appropriate number below.

V1231
IN785A

+20

III—H—@

C1213 | ri223
c1212100"I 270
10n

R1211
1.5k

‘
/_L C1205
470

A F Input
from U1100:21
FM.Output
to fiiter
@ =20 Lciao2z
I 47C I 470
- b Colpitts Typical
oscillator Armplifier @ D.C.Levels
| 2 e K R 4 .. vreninas
S e B e T e B e,

Note: This circuit is that belonging to the Frequency Modulated Oscillator, 11200
on page 221.



216 English for Maritime Studies

(B} Measurement
{xiv} ac waveforms

Read through the following description of sinusoidal ac waveform and do the exer-
cises as you come to them.

Many waveforms are possible with alternating currents (ac). One of the simplest
to produce comes by rotating a loop of wire in a uniform magnetic field. It is
called a sinusoidal waveform and is shown in Fig. 14.3.

™ One cycle :' One cycle 1
o -t -t -
2 ' |
T . H ,
§ ; .
] 1
1 1
‘5 b4 ) |
' :
5 Peak ! !
[ value 1 i
0 ! ; y -

| ; E VTime (seconds)
\w/ |
! i : !
! ! | ]
- b t
! g i i i
A 8 C D E F

Fig. 14.3

Between points A and B the current increases from zero to a peak value in the
positive (+) direction. Between points B and C the current gradually reduces to
zero. Then, between points C and E the same occurs as for A and C, but in the
opposite or negative (—) direction. The whole sequence from A to F represents
one complete rotation of the wire loop in the magnetic field, and is called one
cycle of ac waveform.

The time needed, in seconds, for one cycle of waveform to be produced is
called the periodic time (7). The number of complete cycles occuring in one
second is called the frequency (f) and is measured in Hertz (Hz). One Hertz is
one cycle per second.

Exercise 1. Study Figure 14.4.
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Periodic time = Periodic time | Periodic time . Periodic time

+ 1 o T o

% sec 1 sec lSGC

4 4

bt

1
paad

Current amplitude

/ .

Time { seconds )

One second

]
L)
1
]
1
L]
1
1
1
]
]
i
i
1
i
1

Fig. 14.4

Iff=7andT=4

(a) What is the frequency of the waveform in Fig. 14.47
(b) What is the periodic time of the waveform in Fig. 14.4?

The maximum amount by which a waveform deviates from its mean value is
called the amplitude of the waveform.

Because the sinusoidal waveform is produced by rotating a loop of wire in a
magnetic field, we could consider the loop as moving through 360° in one rota-
tion. Thus, we could plot the resultant current against angular rotation, as
shown in Fig. 14.5.

| F]
3
é
o * : :
- 1
g i !
- 1 [} /
5 0 + { -
Q ' : i ! ! | i | Angular rotation
' i ! ' : i | | (degrees )
- \ i ' 1 | 1 :
I ] 1 1 1
: 1 : 1 ‘ : 1 1
{ ] i ‘ ! i : i
0 80" 180 270 360" 4507 5400 830 720

Fig. 14.5
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Also, the energy of an ac waveform travels through space or along a transmis-
sion line at a particular velocity, therefore a certain distance is travelled in the
periodic time for one cycle. In Fig. 14.6, we can see that the ac waveform repeats
complete cycles over distances. The distance representing each cycle is called
the wavelength (1) and is measured in metres.

One wavelength A One wavelength A

Current amplitude
>
g -mm--m -

g

istance { metres }

Fig. 14.6

The timing of a waveform in relation to a reference point or another waveform
is known as the phase of the waveform. If two waveforms are identical except for
their phase, the difference between the two can be expressed as a phase differ-
ence. In Fig. 14.7, waveform A is seen to be leading waveform B by 90°, or
waveform B is lagging waveform A by 90°.

Prase
d]ffe;ence Waveform A Waveform B
< [— i :
2" P ; ;
o N N : :
& AN ;
v : \\ [ 1
a— w4 H ! ]
£ 0 ¥ ') z "4 -
= 11 ' l\ ," ' |‘\ i
Y 7 i AN Y i AN : Degrees
© A0 i AR 1 . I {phase)
L~ ! i | L. ' ! ) Solo
- 1 ' H 1 1 1 H ¥
H 1 ! H H ! 1 H
o g0 180 2700 3sd 907 180 270 380

Fig. 14.7

Exercise 2. Complete the table overleaf to show the relationship between frequency,
wavelength and velocity.
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Formula Meaning in full

FE1 | e
.......... Wavelength equals velocity divided by frequency.
V=AM |

GUIDED WRITING |

(A} Description of a Marine VHF FM receiver

Use the diagram and the notes below to help you write a simple description of a
Marine VHF FM receiver. Begin with a suitable introductory sentence relating your
description to the diagram.

Aerial AF Audio
L + De ~emphasis
He— 15t Mixer — l—= Limiter - —D:] Loudspeaker
R.F Amplifier i LF. Ampiifier Oe -modulator
Local 5quelch
oscillator control
Aerial ~ Intercepts the modulated radio frequency carrier signals.
RF Amplifier - Signal selection takes place; the signal is amplified.
1st. mixer — The amplified r.f. signal is coupled to the input of a mixer stage;
Local oscillator it is combined with the output of a local oscillator.
The two frequencies beat together in the mixer, they generate
an intermediate frequency.
This frequency is equal to the difference between the rf
signal and local oscillator frequency.
The intermediate-frequency (i.f.) signal at the output of the
mixer is lower in frequency than the original r.f. carrier signal;
it contains the same modulation as the original r.{. carrier signal.
IF amplifier — The i.f. signal from the mixer is amplified by several stages of

fixed-tunedi.f. amplification.
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Limiter -

Demodulator

AFamplifier

De-emphasis

Squelch control

Loudspeaker

Feeds the demodulator with a constant amplitude signal
removes any AM component and peaks of noise which may
be present.

Takes the varying frequency signal and converts it to varying
amplitude audio signal.

The audio-signal from the demodulator is amplified by one or
more stages of audio amplification until it is strong enough
to drive a loudspeaker.

Mutes af stage until the signal is present at the receiver;
without this unit the intrusive squelch noise would be present
all the time. The signal switches out the squelch action.

Converts the audio signal into sound waves corresponding to
the original sound of the message.

NOTE-TAKING PRACTICE|

Lecture: A VHF transceiver

Study this block diagram of a Marconi Argonaut S transceiver. The simplified
diagrams in Reading Comprehension (A) and Guided Writing (A) should help you
to identify some of the stages in each of the units in the transmitter and receiver.

QO

Now listen to this description of what happens to a signal as it passes through
each unit of the transmitter and receiver. Follow the path of the signal on the
diagram and take down detailed notes on a separate sheet of paper. Also take
down notes about the Control Unit and the Power Supply.
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GUIDED WRITING |

(B) Description of an Argonaut S transceiver

Write a description of an Argonaut S transceiver, using the block diagram and your
notes to help you. Do not forget to write a short introductory paragraph.

When you have finished, compare your description with the tapescript of the
lecture in Appendix I1.
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KEY TO EXERCISES

UNITI1 SHIPPING

Reading comprehension

(A) How merchant ships operate {version 1)

The three basic ways merchant vessels can operate:
{a) as liners
{b) as tramps
(c) asspecialized vessels

(a) Merchant ships are designed to carry cargo and passengers.

(b) Liners are employed on regular routes on a fixed timetable.

(¢) Tramps are not employed on regular routes and do not keep to a fixed timetable.
(d) Specialized vessels are designed to carry a particular type of cargo.

Grammar
(A) Quantifiers
Exercise 1.
Quantifier Countable noun Uncountable noun
several , passengers -
no passengers money
alot of passengers money
few passengers -
much - money

a large number of passengers -

a little - money
all passengers money
many passengers -

a large amount of - money
afew passengers —
some passengers money
most passengers money
little - money

223
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Exercise 2.
A few passengers travel by cargo liner.
A large amount of money is needed to operate a shipping fleef.
Few passengers enjoy being at sea when it is rough.
No passengers are allowed down in the engine room.,
All money on board ship should be kept in a safe place.
(Note: There are other possible answers.)

(B} Logical connectives

Exercise 1.
(a) A cadet can train as a Deck Officer or an Engineer Officer.
(b) The ship was old, but she was in good condition.
(c) Passenger liners carry passengers and some cargo,
(d) Tankers usually operate as specialized vessels, but they sometimes operate as
tramps.
(e) Merchant ships are designed to carry liquid or dry cargo.
(f) Warships are designed for speed and manoeuvrability.

Exercise 2.
(a) He failed both the practical exam and the written exam.
He failed not only the practical exam but also the written exam.
(b) A Cadet can train as either a Deck or an Engineer Officer.
Y. (¢) The crew saved both the ship and the cargo.
The crew saved not only the ship but also the cargo.
(d) They had neither food nor water for two days.
(¢) Some ferries carry both passengers and vehicles.
Some ferries carry not only passengers but also vehicles,
(f) Merchant ships operate as either tramps or liners.

Reading comprehension

(B) How merchant ships operate (version 2)

Merchant ships < Isome
'Merchant ships < 3afew
*Merchant vessels < 5They
5liners < ®These
Sliners « Ttheir
Sliners < Tthey
8deep-sea liners < 9The former
8short-sea liners <« 9the latter
0Ferries <—1I'These
2passenger liners < BThey

Btramps < 16These vessels
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Stramps < I18them

" Tramps < BA number
Beoasters < 19These

7 Tramps ~Lgsome

2specialized vessels <2These
Zgpecialized vessels «-2The most common
20il tankers < B They

(a) liners — deep-sea liners (containerized)
short-sea liners (containerized or conventional)
ferries (passengers and vehicles)
passenger liners (passengers and some cargo)

(b) tramps — deep-sea tramps (dry bulk, some general)
short-sea tramps (dry bulk, some general)
coasters (dry bulk, some general)

(c) specialized vessels — oil tankers (liquid bulk)
chemical carriers (liquid bulk)
LNG carriers (liquid bulk)

(@) Most passengers now travel by air because it is quicker and often cheaper.

(b) There are not enough passengers at certain times of the year {e.g. during winter
months) to make it economical for them to operate on the liner routes during
these periods.

(c) Most tramp cargoes are dry bulk cargoes.

(d) Other specialized vessels include: fruit carriers, timber ships, refrigerated vessels,
container ships.

Applied terminology

(A) Terms relating to shapes

Exercise 1.
(a) Itis shaped like a cone. It is conical in shape.

(b) It is shaped like a cylinder. It is cylindrical in shape.

(¢) Itisshaped like a triangle. It is triangular in shape.

(d) Itis shaped like an ellipse/oval. It is elliptical/oval in shape.
{(e) Itisshaped like a sphere, It is spherical in shape.
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(P Itis shaped like a semicircle. It is semicircular in shape.

(g) It is shaped like a circle. It is circular in shape.

(h) It is shaped like a square. It is square in shape.

() Itisshaped like a rectangle. It is rectangular in shape,

Exercise 2.

(@ aT-beam
(b) an eye splice

(¢) an A-bracket
(d) a heart shackle
{e) an L-shaped cabin

(f) a mushroom ventilator

{g) aneedle valve

(h) a D-shackle

(i) finger plates

(j) a V-shaped cut
(k) akidney tray

() aU-shaped tube.

(B) Measurement

Guided writing

(A) Description of buoys

Exercise 1.
Noun Adjective
width wide
breadth broad
height high
depth deep
thickness thick
Stage 2.

Starboard hand buoys are green in colour. They are either cone-shaped, pillar-
shaped or spar-shaped. If they carry a top mark it is also green and shaped like a
cone. Lights when fitted, are green and flash in any rhythm.

Stage 3.

Special marks are yellow in colour. They are either can-shaped, sphere-shaped,
cone-shaped, pillar-shaped or spar-shaped. If they carry a top mark, it is also yellow
and shaped like a cross. Lights, when fitted, are yellow and flash in any rhythm.
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UNITII SHIPTYPES

Reading comprehension

(A) Types of merchant ships (version 1)

Merchantlship types
Cargfo ships Passeng|er ships
Dry carlgo ships Liquid ca‘lrgo ships
Multi-deck vessels Qil tankers Passenger liners
Bulk carriers LNG carriers Cruise ships
Container ships Chemical carriers Ferries

Refrigerated ships

Merchant ships can be designed as cargo ships or passenger ships. Cargo ships can be
divided into dry cargo ships and liquid cargo ships. Dry cargo ships include multi-deck
vessels, bulk carriers, container ships and refrigerated ships. Oil tankers, LNG carriers,
and chemical carriers are examples of liquid cargo carriers, Three types of passenger
ship are passenger liners, cruise ships and ferries.

Grammar

(A) Articles

Exercisel.
The largest type of cargo ship is the tanker. Tankers are designed to carry liquid cargo
such as oil. The cargo is pumped directly into holds by powerful pumps. The holds
are constructed as tanks. The tanks are subdivided into a central tank, two wing
tanks and an expansion tank. The expansion tank allows the oil to expand in hot
weather. The bridge superstructure and the engine room are situated aft to leave
more room for cargo. The bridge is connected to the forecastle by the catwalk.
Tankers which are over 500,000 dwts are known as ultra large crude carriers (ULCCs).

Exercise2.
(a) Ships of all types have crossed the Atlantic.
(b) Thelargest ships have crossed the Atlantic.
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() Merchant ships have crossed the Atlantic.

{d) The ships which arrived today have crossed the Atlantic.
() Theshipsloadingin the port have crossed the Atlantic.
(f) Most ships have crossed the Atlantic.

(B) Logical connectives
Exercisel.

(a) Multi-deck vessels usually carry general cargo; however, some carry containers
aswell.

(b) Passenger liners have high superstructures because they need a large number of
decks,

(¢) Many ferries are designed to carry vehicles, therefore they have doors at the bows
or stern,

(d) Cargo ships are usually designed to carry dry or liquid cargo; however, OBO
(oil, bulk ore) ships are designed to carry both.

(e) Bulk carriers carry large quantities of loose cargo, therefore they have large
unobstructed holds.

(f) Passenger liners often operate as cruise ships for part of the year because there is
not always enough business for them on liner routes.

Exercise2.

(@) Although multi-deck vessels usually carry general cargo, some carry containers
aswell.

(b) Passenger liners have high superstructures as they need a large number of decks.

(¢} Many ferries are designed to carry vehicles, consequently they have doors at the
bows or stern,

(d) Although cargo ships are usually designed to carry either dry or liquid cargo,
OBO (oil, bulk ore) ships are designed to carry both.

(e) Bulk carriers carry large quantities of loose cargo, consequently they have large
unobstructed holds.

(f) Passenger liners often operate as cruise ships for part of the year as there is not
always enough business for them on liner routes.

Reading comprehension

(B) Types of merchant ships (version Il)

IMerchant ships <« Ithey
Merchant ships < 2Most
'Merchant ships < 2afew
3Cargo ships = 4One type

*Cargo ships < 4the other
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4dry cargo . . . liquid cargo +« 4both
Sthe multi-deck vessel « SHer
8’tween decks < 6these
"bulk carriers <« §These
9the container ship «10They
2(3il tankers < 13They
20il tankers < Bones
16the passenger liner < 5many
16the passenger liner < 1"their
Bthe cruise ship < 19These
Dthe ferry < 2UMany of them

Wthe ferry . . . 2'designed to carry vehicles <?'these

(@) ...;however,an OBO ship can carry both.

(b) ..., becausethese make stowage of individual packages easier.
© ...,consequently stowage is easier.
(d) ..., because huge quantities of oil need to be transported, and one large vessel is

more econornical to operate than two smaller ones.
{e) ...;however, they can also be carried in drums in general cargo ships.
() ...:;however, many carry cargo as well.
(g) ...,therefore they have doors at the stern or bows.
(Some variation to the answers given aboveis possible.)

(a) Itincreases the type of cargo the ship can be used to carry and the chances of the
ship getting cargo for the return journey.

(b) They act as shelves and make it easier to stow heavy cargo which must be unloaded
first.

{c) One large tanker which can carry the same amount of oil as two smaller ones
costs less for fuel, maintenance and crew than the cost for the two smaller ones.

(d) Chemicals are not necessarily needed in large quantities and chemical carriers do
not operate on all routes.

(e) It enables all available space to be put to economic use.

{(Other explanations are also possible in addition to those given above.)

Guided writing

(A) Description of different types of warship

In the past the largest warships were battleships. They were designed for heavy
bombardment, therefore they carried up to sixteen-inch guns. Their speed was
relatively slow because they were large and had heavy armour plating.

Nowadays aircraft carriers are the largest warships. Although most carry aircraft and
helicopters, a few carry helicopters only. They have a narrow bridge superstructure
because this leaves more room for the flight deck.
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Another type of warship is the cruiser. These are smaller than battleships, but larger
than destroyers. They are designed to combine fire-power with speed, therefore they
have medium-size guns and missiles.

Destroyers and frigates are designed for escort duties. The modern destroyer is taking
over the role of the cruiser and it carries guided missiles in addition to conventional
guns. Many frigates have an anti-submarine role, therefore they carry weapons for
destroying submarines.

SUDTNALINES ..ottt eee e

............................................................................................................

Patrol boats vary greatly in design. They are built for speed and manoeuvrability.
They are often powered by gas turbines, but these are expensive to run, therefore they
may have diesel engines for cruising.

(Other connecting words may be used to join these sentences. The paragraphs are
arranged in order of size of ship, the largest (battleships) being first.)

UNIT Il SHIP CONSTRUCTION

Reading comprehension
(A) Building ships

(a) For example, a general cargo vessel costs several million pounds and a giant
tanker can cost over £40 million pounds.

(b) This is because of the high cost of steel and other materials used in shipbuilding
and the high cost of labour.

{c) With the result that many of the old processes have disappeared or been combined
into one fully mechanized process, and machines are now used instead of men.

(d) Consequently, ships can now be built in about sixteen months and costs can be
kept to a minimum.

(e) Thelargest shipping companies, for instance, have their own naval architects.

(f) In Europe and Japan, shipyards employ naval architects to design a ship for a
customer, or alternatively, offer basic designs which can be varied to suit the
customer’s needs.

(g) In addition, shipowners may also go to independent firms of shipping consult-
ants and ask their naval architects to design ships for them.

{h) When shipowners decide to order a new ship, they not only tell the naval architect
the cargo they want the ship to earry, but also the routes the ship will ply and
the desired speed.
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() In addition, they put limits on the ship’s dimensions and on the price that they
are prepared to pay.

(j Furthermore, the ship must comply with the rules of the classification society
and with international regulations.

(k) To sum up, economic, engineering and safety factors all govern the design of a
ship.

Grammar

(A) Passives

Exercise 1.
(a) Nowadays ships are made of steel.
(b) The tanker will be launched by the Queen tomorrow.
(¢) The hull is being painted.
(d) Two new warships have been ordered by the Royal Navy.
(e) Ships used to be built of wood.
() Two pieces of metal can be joined together by welding.
(g) Next, the piece of metal was weighed.
(h) The plates must be prepared properly.
(i} The bows had to be repaired.

Exercise 2.

When a ship is fitted out, she is completed. The engines are put in, if they have not
already been installed. The superstructure is finished off and the accommodation
for the crew is constructed. In addition, masts and derricks are erected and various
items of deck machinery are put in place. Outside companies usually do the elec-
trical work, plumbing and any woodwork. The furniture and fittings for all the
saloons and cabins must also be bought. All this work which is done after the vessel
has been launched, is called ‘fitting out’.

(B) Time relaters

Exercise 1.
First, the plans are completed by the naval architects. Then, they are approved by
the classification society. After that, the parts of the ship are prepared. Afterwards,
they are put together. Later, the ship is launched. Then, the ship is fitted out and
completed. Eventually, the ship goes for sea trials. Finally, the ship is handed over
to her new owners.

Exercise 2.
(a) After the parts of the ship are prepared, they are put together.
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(b) After the ship is launched, she is fitted out and completed.
(c) Before the ship is handed over to her new owners, she goes for sea trials.

Exercise 3.
(a) After being prepared, the parts of the ship are put together.
(b) After being launched, the ship is fitted out and completed.
(c) Before being handed over to her new owners, the ship goes for sea trials.

Reading comprehension

(B) Building ships (cont.)

Zthe plans are completed < 3the final plans
3classification society <« 4classed
3classification society + Ssociety

4classed + Sclassification

chain of shops < 8Eachshop

8Each shop <> 9preparation shop
Zeut < BCutting

Zshaped <« Lghaping

*plates and bars <> Mpjeces

8Each shop « Mprefabrication sheds
Briveting > 16Rjveting

“welded < BWelding

Ksection > 18The prefabricated sections
Uglipway « 2glide

Zdry dock « BThedock
Heompleted < 25 A completed ship

(1) The order for the ship is placed. ()
(2) The final plans are drawn up. (h)
(3) The plans receive the approval of the classification society. (c)
(4) The parts of the ship are prepared. (f)
(5) The parts are welded together to form sections. (i)
(6) The sections are assembled on the building berth. (g)
(7 The ship is launched. (a)
(8) The ship is fitted out. (j)
(9) The ship and her equipment are tested at sea. (b)
(10) The new owners take possession of their vessel. (d)
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Applied terminology

Exercise 1.
compartments
bulkheads fore peak
after peak engine room
holds ‘tween decks
superstructure forecastle
bridge poop
Exercise 2.

The diagram above shows the layout of a modern tanker. The hull is divided up
into a number of watertight compartments by decks and steel bulkheads. At the
fore and after ends of the hull are the fore peak tanks and the after peak tanks.
The engine room is situated at the after end of the ship to leave more room for
cargo. Between the engine room and the cargo space is a coffer dam. The cargo space
is divided up into a number of tanks. Above the main deck is the superstructure. At
the fore end is the forecastle. At the after end the bridge superstructure and the poop
are combined.

(B} Measurement

Exercise 1.
(a) Displacement
(b) Standard displacement
(¢) Load displacement
(d) Light displacement.

Guided writing

(A) Description of building a ship’s hull
(€); (k); () s (h); (&); (b); (); (1); (d); (a); (D)

First the steel plates and bars are off-loaded from lorries or railway wagons.
Then, they are stored in the stockyard ready for processing. Eventually, they are
conveyed to the preparation shop by magnetic cranes. After being cleaned by
shot blasting, they are coated with primer paint to prevent corrosion. After that,
they are transferred to the platers’ shop by conveyor rollers. Before being shaped
by different presses and rollers, they are cut to the correct size by gas torches.
Next, they are transferred to the assembly shop by cranes or conveyor rollers. In
the assembly shop they are joined together to form larger units. Later, the units



234 English for Maritime Studies

are carried to the building berth by giant cranes. Finally, at the building berth
the units are welded together to form the hull.

UNITIV MANNING

Reading comprehension

(A) The organization of a ship’s crew
Master

I | i i
Deck Department Engine Department Catering Department Radio Department

Chief Officer Chief Engineer Chief Steward  Chief Radio Officer
Second Officer Second Engineer (Second Radio Officer)
Third Officer Third Engineer {Third Radio Officer)
(Fourth Officer) Fourth Engineer
(Cadets) (Fifth Engineer)
(Electrical Officer)
(Cadets)
Galley Saloon
Section  Section
Boatswain Storekeeper Ship’s Second
Carpenter Donkeyman Cook  Steward
Pumpman (Tkrs) 1
AB Firt|amen Cooks  Stewards
EDH Greasers Junior  Junior
0os Ratings  Ratings
Grammar
(A} Function

Exercise 1,
{a) The Chief Officer is responsible to the Master for the Deck Department.
{b) The Third Officer is responsible for the life-saving equipment.
(¢) The sounding of tanks and bilges is the responsibility of the Carpenter.
(d) The Radio Officer is responsible for radio communications.
(e) The Chief Steward is responsible to the Master for the Catering Department.
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(f) The preparation of food is the responsibility of the Ship’s Cook.
(g) The Chief Engineer is responsible for the efficient running of his department.
(h) The loading and unloading of oil is the responsibility of the Pumpman.

Exercise 2.
(a) A thermometer is used for measuring temperature.
A thermometer measures temperature,
We measure temperature with a thermometer.

(b) A fire extinguisher puts out fires.
We put out fires with a fire extinguisher.
The function of a fire extinguisher is to put out fires.

(c) We raise and lower the anchors with a windlass.
The function of a windlass is to raise and lower the anchors.
A windlass is used for raising and lowering the anchors.

(d) The function of a chronometer is to measure time.
A chronometer is used for measuring time.
A chronometer measures time.

(B) Time relaters

Exercise 1,
(a) When (b) While (c) while
{d) When (¢) While (f) when

Exercise 2.
(@) When undergoing speed trials, the ship produces her maximum speed.
(b) Cannot be reduced.
(c) While running/being run, the engines are carefully checked.
(d) When inspecting the lifeboats, the surveyor examines their equipment as well.
(e) Cannot be reduced.
(f) While covering the mile distance, the ship keeps a straight course.

Reading comprehension

(B) The deck department

Here are some meaning links:

2course + Yon course

Inavigating <> Znavigator < 3navigation

sthe cargo is stowed <> SThe stowage of cargo
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SChief Officer < "First Mate

’maintaining < "cleaning, painting and repair work < 2maintenance
¥equipment < BSappliances

16Boatswain <= '"Bosun

There are others.

{a) navigating {b) stowage (c) maintenance

(d) responsibility (e) watch (f) sound

The Chief Officer is responsible for cargo and maintenance.
The Second Officer is responsible for navigation.

The Third Officer is responsible for the life-saving equipment.
The Boatswain is responsible for supervising the crew’s work.
The Carpenter is responsible for sounding tanks and bilges.

Applied terminology
(A) Terms relating fo position in a ship

Exercise 1.

T I

. ] . cdehine: | POrt side
Right Port side oft | Port side amidships [ forward
T Tt e = — e ——
att Starbeord side| Storboord side | Starboard side
att ! amidships i forward
L A
Exercise 2.

Right

forward

A modern general cargo ship has her engine room and bridge superstructure aft.
She may have four holds forward of the bridge and one hold aft of the bridge.
Forward of No. 1 hold is the forecastle and right forward is the jackstaff, Derricks
are supported by masts and samson posts. They are stowed fore and aft when the
ship is at sea. There are two lifeboats, one on the port side aft, another on the
starboard side aft, abaft the funnel. The poop and the bridge superstructure are

combined. There is an ensign staff right aft.

(B) Measurement

Exercise 1.
(@) 0900 (b) 1330 (c) 1825 (d) 1745 (e) 1200
() 3.10a.m. (g) 3.30p.m. (h) 11.15a.m.
() 845p.m. () 11.55p.m.
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EXxercise 2.

(a) 2000-midnight

(b) 0400-0800

(c) 1600-1800

(d) Middle Watch

(e} Forenoon Watch

(f) Second Dog Watch

(g) Chief Officer

(h) Second Officer

(i} Fourth Engineer

(j) Third Engineer

(k) 0600 (6.00 a.m.)

() 0830(8.30a.m.)

(m) 2300 (11.00 p.m.)

(n) 1930(7.30 p.m.)

Guided writing

(A) Description of the engine department

The Engine Department is made up of a number of officers, petty officers and
ratings. The Chief Engineer is in charge of the department and he is assisted by a
Second Engineer, a Third Engineer and usually a Fourth Engineer, and sometimes
an Electrical Officer. There are two petty officers: a Storekeeper and a Donkeyman.
On tankers there is also a Pumpman. There are also a number of engine-room
ratings including Firemen and Greasers. Sometimes there are Engineer Cadets too.

The Chief Engineer is responsible to the Master for the Engine Department. He
also looks after the day-to-day running of the department. The Second Engineer is
responsible for the maintenance of the engine room, deck and other machinery.
Engine-room watchkeeping duties are the responsibility of the Second, Third and
Fourth Engineers. The Second Engineer keeps the Morning and Evening watches;
the Third Engineer keeps the Middle and Afternoon watches; the Fourth Engineer
keeps the Forenoon and First watches. The repair and maintenance of all electrical
equipment is the responsibility of the Electrical Officer. The Storekeeper and the
Donkeyman are responsible to the Chief Engineer. The Storekeeper is responsible
for the storeroom. The Donkeyman is responsible for lubrication. On tankers, the
Pumpman is responsible to the Chief Officer for loading and unloading oil and
water ballast. Of the engine-room ratings, Greasers are responsible for general
ciling and cleaning duties, and Firemen are responsible for looking after the boilers,
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UNITV SEAMANSHIP

Reading comprehension

(A) Ship handling

Title: Effects to be considered when handling a ship at sea or in narrow waters.
1, Propeller (a) axial thrust

(b) transverse thrust } under control
2. Rudder
3. Wind } not under control
4. Tide

Ahead N ©‘--\
A

Rudder to port More windage aft

Grammar

(B) Time relaters

Exercise 1.
(@) When a ship is completed, she undergoes speed trials.
(b) During construction, a ship is continually being examined.
{c) He did not go to sea until he was eighteen years old.
(d) On arriving on board, the passengers are shown to their cabins.
(¢) During training, a cadet is paid by his company.
(f) The passengers did not go below until the sun went in.
(2) On being inspected, the hull was found to be damaged.
On inspection, the hull was found to be damaged.
(h) During speed trials, a vessel’s maximum speed is measured.
(i) The pilot did not disembark until the ship was clear of the harbour.

Reading comprehension

(B} Ship handling (cont.)

Leaving berth starboard side to (no wind or tide). Single up to a backspring forward
and a breastline aft. Put the engines to slow ahead and the rudder hard to star-
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board (1). Slack away on the breastline until the stern is clear of the berth (2). Stop
engines, then go slow astern, put the rudder amidships. Let go the backspring and
check on the breastline. The action of the breastline is to prevent transverse thrust
taking the stern to port and consequently forcing the bows onto the quayside, When
all is clear, stop engines and let go the breastline (3). Then put engines full ahead.

Leaving berth tide astern. Single up to a backspring forward and a breastline aft {1).
Slack away on the breastline and the tide will force the vessel away from the berth.
This can be helped by putting the rudder hard over away from the berth, in this
case, hard to port (2). When clear of the berth, let go the backspring forward and
the breastline aft, and put the engines half astern and the rudder amidships.

Applied terminology

(A) Terms relating fo a ship’s movement

Exercise 1.
(a) pitching (b) rolling {(c) heaving
(d) surging (e) swaying (f) yawing

Exercise 2.

(a) A ship is said to be afloat when she is borne by the water.

(b} A ship is said to be underway when she is neither anchored, moored, made fast,
nor aground.

(c) A ship is said to be making headway when she is moving forwards through the
water.

(d) A ship is said to be making sternway when she is moving backwards through
the water.

() A ship is said to be making leeway when she is moving sideways through the
water being blown by the wind.

(D A ship is said to overhaul another vessel when she is overtaking her.

(g) A ship is said to fall astern when she is dropping behind a faster vessel.

(h) A ship is said to be hove to when she is stopped at sea.

(i) A ship is said to be adrift when she is moving without means of propulsion.

(5) A ship is said to be aground when she is lying on the bottom or stuck on rocks.

(k) A ship is said to bear away when she is turned away from the wind.

(I) A ship is said to be moving broadside on when she is moving sideways through

the water.
(B) Measurement
Exercise 1,
(a) By the mark five {¢) By the deep sixteen

(b) And a half eight {d) And a quarter seven
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(e) A quarter less fourteen (2) And a quarter nine
(f) By the mark two (h) A quarter less four.
Guided writing

(B) Description of weighing anchor

When preparing to weigh anchor, it is necessary to take to the forecastle a hammer,
an oil can and a hose. Before going to the forecastle, ask the engine room for
power and water on deck. First, couple up the hose, lead it to the hawse pipe and
open the water cock., Then, make sure that the windlass is out of gear and the
brakes are on. Next, turn the windlass over slowly. While you are doing this, oil all
the moving parts, After seeing that the gears are free to engage, put the windlass
into gear, Then, remove the compressor bar. When the order to weigh anchor is
received, release the brake and begin heaving in the cable. As the cable is heaved
aboard, it is hosed down to wash away any dirt. When the shackles appear, the
right number of rings is given on the forecastle bell. Ring the forecastle bell rapidly
and haul down the anchor ball or anchor lights, when the anchor is aweigh. After
the anchor is hove home, apply the brake and replace the compressor bar. Then
take the windlass out of gear and inform the engine room that power and water are
finished with. Finally, return all the gear.

{Other connecting words can also be used.)

UNIT VI CARGO WORK

Reading comprehension

(A) Differenttypes of cargo

T

Bulk General

Liquid Dry Containerized Non-containerized Refrigerated
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Type of cargo Examples Type of ship How (un)loaded
liquid bulk crude oil, fuel oils tankers pumped through pipes
dry bulk grain, iron-ore, coal, sugar |bulk carriers conveyor belt, tubes, grabs
containerized many types of general cargocontainer ships special cranes
non-containerized |tobacco, rubber, tea, rice  |multideck vessels cranes, derricks
refrigerated meat, fruit, dairy produce [refrigerated ships cranes, derricks

Grammar

(A} Prepositions of place

Exercise 1,
(@ in (b} on (c) off (d) away from
(e) at (f) outof (g) in (h) on

Exercise 2.
The cargo for Liverpool and Glasgow is stowed in No. 2 hold, The cargo for Liver-
pool is stowed above the cargo for Glasgow, because it is to be unloaded first. Six
drums of nitric acid to be unloaded at Liverpool are stowed on deck. Mail bags are
stowed in the hatch square of the 'tween deck. In the lower hold cased goods are
stowed on top of drums of caustic soda. Directly over the cased goods is earthenware.

(B) Relative clauses

Exercisel.

(a) Shipswhich carry coal are called colliers.

(b) Hemp and sisal rope are made from the leaves of a plant which grows in parts of
Europe, Russiaand the USA.

(c) The officer who is responsible for the Catering Department is called the Chief
Steward.

(d) Cargoes which are classed as valuable are stowed in lock-ups.

() An officer who has the right qualifications and experience may become the
Master of his own ship.

Exercise?.
The Suez Canal, which took ten years to build, was opened on 17 November, 1869.
It was designed by Ferdinand de Lesseps, who was a French engineer. The Canal,
which is 105 miles long, joins the Mediterranean Sea to the Red Sea. Although it is
twice as long as the Panama Canal, it cost half as much to build. This was because
Suez is a sea-level canal from end to end, therefore locks, which are expensive to
build, are unnecessary. The Canal, which was originally 58 metres wide at the surface
and about 6 metres deep, has been widened and deepened several times since it was
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opened. It is now about twice its original breadth and depth, Until 1956 the Canal
was operated by the Suez Canal Company. Since this date it has been operated by the
Egyptian government, who plan to increase its depth to take supertankers.

Reading comprehension

(B) Differenttypes of cargo

52* Df; §3 N-Df; S4 N-Df; S6 N-Df; S7 Df; 89 N-Df; S10 Df; S12 N-Df; S14 N-Df;
317 Df; 819 Df; 521 Df; S22 Df; S23 Df; S26 Df; $28 N-Df; S30 Df, Df; S33 N-Df;
S34 N-Df; 836 Df.

"Merchant ships « Zthey

Zbulk cargo = 3The former
Zgeneral cargo < 4The latter
feachitem « bits

8tankers « 9Most
crude oil < 9its

0°The oil <« UThecargo
2the ship «1Zher

B3Dry bulk cargo <«-14The cargo
4The cargo «I5Tt

16the cargo ~l6jtgelf

13Dry bulk cargo «Ythe cargo
8non-containerized +~1not in containers
Beach commodity ~—19jtg

B Cargoes which are dusty <2*them
Acargoes —2ones
WOrefrigerated holds <31 These

(a) Bulk cargo consists of a single cargo, which is usually carried loose.

(b) General cargo consists of a variety of goods, which are packed separately.

(c) Bulk cargo is carried in specially designed vessels.

(d) They may be of the reciprocating or the centrifugal type.

(e) Cargoes which have a strong odour will taint delicate cargoes.

(f) General cargoes are now being put into containers to help with the problem of
stowage.

(g) Containers arc 8 feet high and 8 feet wide (2.44 X 2.44 m) and 20 feet or 40 feet
(6.1 m or 12.2 m) in length.

(h) Perishable cargo is carried in refrigerated holds.

*S =sentence,
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Applied terminology

{(A) Terms relating to cargo handling gear

Exercise 1.
(@) A rope sling is used for lifting bags and bales.
(b} A canvas sling is used for lifting bags of grain, rice and coffee.
(¢©) A board sling is used for lifting bags of cement.
(d) A snotter is used for lifting cases, bales, hides and timber.
(e) A chain sling is used for lifting logs and iron rails.
(f) Plate clamps are used for lifting steel plates.
(g) Can hooks are used for lifting drums and barrels.
(h) A tray is used for lifting cases and drums.
(i) A box is used for lifting explosives.
(i) A net is used for lifting small packages and mail.
(k) A car sling is used for lifting cars and lorries.
() A heavy lifting beam is used for lifting locomotives and long heavy cargoes.

Exercise 2.
1st —Hatch beams 4th — Tarpaulins
2nd — Beam bolts 5th — Hatch battens
3rd — Hatch covers 6th — Wooden wedges.
(B) Measurement
Exercise 1.

(a) Net register tonnage
(b} Underdeck tonnage
(c) Gross register tonnage

Guided writing

(A) Description of general cargo

General cargo, which is made up of an infinite variety of goods, can be classified
according to its characteristics. For example, it can be described as wet, dry, clean
or dirty; however, each cargo can have more than one of these characteristics.
Because general cargo has different characteristics and forms of packaging, stowage
can be a problem.
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Wet cargoes, which include such cargoes as vegetable oil and wine, are carried in
drums and barrels. There is always the possibility of leakage, therefore they must
not be stowed on top of other cargoes.

Dry cargoes cannot possibly leak, but they can be damaged by leakage from wet
cargoes, therefore they must be stowed away from them. Flour, animal feed and
rice, which are carried in bags, are examples of dry cargoes.

Cargoes which leave a residue behind them are known as dirty cargoes. Because
the dust from cement and fertilizers can damage other cargoes, holds must be
cleaned out carefully after them.

Odorous cargoes, which include rubber and wool, give off fumes. These fumes
can damage delicate cargoes, therefore they must be stowed separately.

Heavy cargoes must be given bottom stowage, because they will break more
fragile cargoes. When very heavy items are carried in ships, they should be stowed
over bulkheads, as they might damage the deck plating.

Cargoes which are combustible, toxic or liable to explode are classified as
dangerous cargoes. Because they are a risk to human life and the safety of the ship,
they are subject to strict laws.

Perishable food is usually carried in refrigerated ships; however, some general
cargo vessels have refrigerated holds. Meat and fish are often frozen solid, but fruit
and vegetables are only chilled.

(Note: There are other ways of joining some of these sentences.)

UNIT VII NAVIGATION

Reading comprehension

(A) Navigating techniques and instruments

1. Different techniques of navigation
(a) celestial navigation
(b) coastal navigation (pilotage)
(¢) dead reckoning

Instruments used in navigation
(a) asextant

{b) a chronometer

(¢) acompass
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astie
e(C

% Lighthouse

Ship's
position poesition

Grammar

(A) Prepositions of places
Exercise 1.

On 10 September, 1980 the bulk oil carrier, the SS Enterprise, left the port of
Nagasaki in Japan for Kharg Island in the Gulf. She steamed down the east coast
of China, through the Taiwan Straits and across the south China Sea calling at
Singapore. She then sailed through the Straits of Malacca and across the Indian
Ocean to Kharg Island.

On 16 June, 1980 the passenger liner, the MV Orient, left the port of Southampton
in the UK for Naples in Italy. She steamed down the English Channel, across the
Bay of Biscay and down the west coast of Portugal calling at Lisbon. She then
sailed through the Straits of Gibraltar and across the Mediterranean Sea to Naples.

(B} Relative clauses

Exercise 1.

(a) Ships using the Panama Canal pay canal dues.

(b} Rope made of nylon does not rot.

(¢) An Officer with/having a Master’s Certificate can hope to become the master
of his own ship one day.

(d} Cannot be reduced.

(e) A sailor working aloft should wear a safety harness.

(f) Steel containing more than 0.7 per cent carbon has a high tensile strength.,

(g) Cargoes with/having a low stowage factor are usually put at the bottom of the
hold.

(h) Cannot be reduced.

(i) Ships classed by Lloyds have to undergo strict tests.

(i) The sailors sitting at the back of the coach were hurt in the accident.
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Exercise 2.

(a) Copper and tin, from which bronze is made, are non-ferrous metals.

(b) Pallets, on which crates and cases are stacked, are pieces of cargo-handling
equipment.

(¢} The windlass, by which the anchors are raised and lowered, is found on the
forecastle.

(d) Ventilators, through which air flows, are positioned over the cargo holds.

{(e) Hatchways are covered by hatch covers, over which tarpaulins are then spread.

(f) A sextant is a navigating instrument with which a Deck Officer takes observa-
tions of the sun.

(g) Speed trials, during which the ship’s maximum speed is measured, take place
when the ship is out at sea.

(h) The National Union of Seamen, to which all Merchant Mavy ratings must
belong, is an organization which looks after the interests of seamen.

(i) The flight deck is an open deck on an aircraft carrier from which planes and
helicopters take off.

Reading comprehension

(B) Electronic aids to navigation

Electronic devices used for navigation:
(a) the echo sounder
(b) the sonar system
(c} radar
(d) the radio direction finder
{¢) Decca, Omega, Loran
() satellites
(g) sensors

Applied terminology

(A) Terms relating to compass cards

Exercise 1.
(@) North (e) South
(b) North-East (f) South-West
(c) East {g) West
(d) South-East (h) North-West
Exercise 2.

(a) S—180° (b) NE —045°
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() NW-315° (f) N-0°

(d) E—090° {g) W-=270°

(e) SW —-225° (h) SE-135°
Exercise 3.

{a) Ship E is abaft the starboard beam.

{b) Ship F is on the starboard quarter.

(c) Ship G is (dead) astern/Ship G is astern of the tanker.
(d) Ship H is on the port quarter.

(e) ShipIis abaft the port beam,

(f) Ship Jis abeam./Ship J is on the port beam.

(g) Ship K is before the port beam.

(h) Ship L is on the port bow.

(B) Measurement

Exercise 1.
(@) 936 (b) 2537 © 2135
@ 1319 (&) 1950 (M 2719
Exercise 2.

MV Panama Distance Time Speed
Monday 180 N miles 12 hours 15 knots
Tuesday 336 N miles 24 hours 14 knots
Wednesday 288 N miles 24 hours 12 knots
Thursday 52 N miles 8 hours 6.5 knots
Friday 110 N miles 10 hours 11 knots
Saturday 312 N miles 24 hours 13 knots
Sunday 152 N miles 16 hours 9.5 knots

Guided writing

{A) Description of a voyage

On 10 May the oil tanker the MV Voyager, which was carrying a cargo of petroleum
products, left Grangemouth in Scotland for the ports of Gothenburg, Stockholm
and Lulef in Sweden. Grangemouth is a small port on the River Forth, near which
are important oil refineries. She sailed down the Firth of Forth and passed under
the Forth Road Bridge and the Forth Rail Bridge and out into the North Sea. Her
passage across the North Sea was good because the weather was clear and the wind
was light, She sailed through the Skagerrak and arrived at Gothenburg, which is a
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port on the west coast of Sweden, on 11 May. At Gothenburg she discharged gas
oil and loaded petrol. She left Gothenburg the next day and sailed down the
Kattegat and between the islands of Fyn and Zealand and through the Fehmamn
Belt into the Baltic Sea. She then sailed north for Stockholm passing between
Bornholm and the mainland and going west of Gotland. On 15 May she arrived at
Stockholm, which is the capital of Sweden. After unloading part of her cargo at
Stockholm she sailed for Luled the next day. She sailed north up the Gulf of
Bothnia and arrived at Lule8 on 19 May. Lule, from which iron-ore is exported, is
only open during the summer months. After unloading the rest of her cargo, she
set sail for Grangemouth, but on her way through the Kattegat, she was ordered to
proceed to Hamburg, which is a port in Germany.

(Note: there are other ways of describing the voyage.)

UNITVIill MAIN ENGINES

Reading comprehension

(A) Different types of marine engines

Marine engines
| : |
Diesel engine Steam turbine  Gas turbine  Nuclear plant
|
Slow-speed Medium-speed
Type of engine Application
slow-speed diesel tankers, bulk carriers
medium-speed diesel cargo liners, tankers, bulk carriers
steam turbine tankers, container ships, cargo oil pumps
gas turbine naval vessels, container ships
marine nuclear plant naval vessels, submarines, some cargo ships
Grammar

(A) Causal verbs

Exercise 1.
(a) The Second Mate got the cadet to plot the course.
(b) The First Mate had the cargo checked.
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(c) The Bosun had the boats lowered by the apprentices.

(d} The Carpenter got the bilges cleaned by the ratings.

(¢) The Master got the compasses adjusted.

(f) The Chief Engineer had the Second Engineer supervise the work.
(g) The Second Engineer got the greasers to lubricate the machinery.
(b} The Chief Steward had the saloon swept by the galley boy.

Exercise 2.
(a) The carpenter shortened the plank.
(b) The gap between the two vessels widened.
(¢) You need to sharpen your pencil before doing chartwork.
(d) Constant pressure weakens a spring.
(e) Speed was reduced to lighten the load on the engine.
(f) The ropes had to be lengthened because they would not reach.
(2) He had great difficulty in loosening the nut.
(h) Adding carbon to steel hardens it.
(i) Reducing the carbon content softens it.
() The hole had to be enlarged before the bolt would fit.
(k) Friction is increased by roughening a surface.

(B) Cause and effect

Exercise 1.
(a) Poor lubrication produces friction.
(b) Instability can be caused by bad loading.
(c) Overloading leads to structural strain.
(d) Efficiency results from good management.
(¢) Heat loss leads to a reduction in power.
(f) Carelessness often causes accidents.
(g) Careful navigation leads to fuel economy.
(h) Lack of maintenance causes breakdowns.

(Note: other answers are also possible,)

Exercise 2.

{a) The piston is driven downwards, causing the flywheel to rotate.

(b) The flywheel rotates, making the pin travel downwards.

{c) The pin travels downwards, pulling the string.

(d) The string is attached to the drum in such a way that it causes the drum to rotate.

(¢) When the piston travels upwards, the tension on the string is reduced, allowing
the drum to return to its original position by means of a spring.

(f) Therefore each time the flywheel rotates, it causes the drum to rotate backwards
and forwards.
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(8) The point of a pencil is held against the paper on the drum, consequently the
pencil marks the length of the stroke on the paper each time the drum rotates.

(h) The upward movement of the piston causes compression of the gas in the
cylinder.

(i) The pressure of the gas raises the indicator piston.
() The indicator piston rises, compressing the spring.

(k) The piston is attached to the arm holding the pencil, consequently the pencil
moves upwards, indicating the rise on the paper.

Reading comprehension

(B) Two-stroke and four-stroke cycles

Fuel injection

Digy:
‘cqve"mn of co‘le‘\q ekl
'ge 5 Completion“of aspiration

Two-stroke Four-stroke
cycie cycle
Applied terminology
(B) Measurement
Exercise 1.
Quantity Unit Symbol
area square metre e
volume cubic metre m?
velocity metre per second m/s
angular velocity radian per second /s
acceleration metre per second second m/s?
density kilogramme per cubic metre kg/m?
momentum kilogramme metre per second kgm/s
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Exercise 2.

Quantity Unit Symbol
torque newton metre Nm
stress newton per square metre N/m?
pressure newton per square metre N/m?
intensity of heat flow rate | watt per square metre W/m?
thermal conductivity watt per metre degree celsius W/m °C
coefficient of heat transfer | watt per square metre degree celsius W/m2°C
heat capacity joule per degree celsius J/°C
specific heat capacity joule per kilogramme degree celsius YkgeC

Guided writing

(A) Description of an engine govemor

The diagram above shows a hydraulic engine governor which may be fitted to
control the speed of an auxiliary diesel engine. The governor incorporates two
systems: the one consisting of the mechanical bailhead, which senses any change in
the engine speed; the other consisting of the hydraulic piston valve. It also consists
of the power piston, which operates the fuel pump control setting. Any alteration
in speed setting can be made by altering the speed adjustment control.

When the engine speed falls below the desired limit, the driveshaft rotates slower,
making the flyweights move in. The flyweights move in, lowering the piston valve,
This causes the oil pressure to increase, raising the power piston and compressing
the return spring. The fuel control valve opens, increasing the fuel and consequently
the engine speeds up.

When the engine speed rises above the desired limit, the driveshaft rotates faster,
making the flyweights move out. The flyweights move out, raising the piston vaive.
This causes the oil pressure to decrease, allowing the return spring to extend, forcing
the power piston down. The fuel control valve closes, decreasing the fuel and
consequently the engine slows down.

(Note: There are other ways of joining these statements.}

UNIT IX AUXILIARY MACHINERY

Reading comprehension

(A) Functions of auxiliary machinery

Auxiliary machinery is designed:

to supply the needs of the main engines and boilers — air compressors, coolers, feed
water heaters
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to keep the ship dry and trimmed — bilge pumps, ballast pumps
to supply domestic needs — distillation plant, sewage plant, heaters, air-conditioners

to apply the main power of the engines for propulsion and manoeuvring — thrust
shaft, intermediate shafts, propeller shaft, propeller, rudder, steering gear

to supply the ship with electrical power and lighting — generators

to moor the ship and handle cargo — windlass, capstans, winches, cranes, cargo oil
pumps

to provide for safety — fire fighting equipment, fire detection equipment, lifeboat
engines, launching gear

Grammar

(A) Change of state verbs

Exercise 1.
(a) converts (b) get/become {c) liquefies
(d) is converted into {e) becomes (f) rot
{g) turns {h) become (i} turns
(B) Comparisons
Exercise 1.

(a) A statute mile is shorter than a nautical mile.

(b) Sisal rope is cheaper than manila rope.

(¢) A petrol engine is less economical than a diesel engine.

(d) 100°F is cooler than 100°C.

(¢) The Second Officer is junior to the Chief Officer.

(f) There are fewer members of the Catering Department in a cargo vessel than in
a passenger liner,

(g) Water freezes at a higher temperature than mercury.

(h) Mild steel contains less carbon than high carbon steel.

(i) A VLCC is smaller than a ULCC.

() A conventional submarine is slower than a nuclear submarine.

Exercise 2,
(a) A statute mile is not as/so long as a nautical mile.
(b) Sisal rope is not as/so expensive as manila rope.
(¢) A petrol engine is not as/so economical as a diesel engine.
(d) 100°F is not as/so hot as 100°C.
(¢) Low carbon steel is not as/so hard as high carbon steel,
(f) Not as/so many tankers will be built this year as last year.
(8) Water does not have as/so low a freezing point as mercury.
(h) A single deck vessel does not have as/so many decks as a ’tween deck vessel.
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(i) Before British ships did not carry as/so much tonnage as nowadays.

() A conventional submarine does not have as/so high an underwater speed as a
nuclear submarine.

Applied terminology

(A) Terms relating to ancillary services

Exercise 1.
drain tank, strainer, Pumps, filters, cooler, distribution branches, filters, vent,
level gauge, pump, drain tank, heater, centrifuge, drain tank, strainer.

(B} Measurement

Exercise 1.
(a) Volts equal amperes multiplied by ohms.
(b) Coulombs equal amperes multiplied by seconds.
(c) Volis equal watts divided by amperes.
(d) Ohms equal volts divided by amperes.
(e) Farads equal amperes multiplied by seconds divided by volts.
(f) Henrys equal volts multiplied by seconds divided by amperes.

Exercise 2.

1,000,000 ] =onemegajoule =1MJ =108]
1,000 N =onekilonewton =1KN =10 N
0.001 V = one millivolt =lmV =10-3*V
0.000001 Q@ =onemicrohm =1pQ =10-%Q
1,000 = one kilojoule =1KJ =10%]
0.001 A =one milliampere =1mA =10-3A
1,000,000 W =one megawatt =1MW=10¢W
1,000V = one kilovolt =1KV =100V
0.01 m =onecentimetre =1lcm =10"*m
0.000001 m =onemicrometre =1um =10"%*m

Guided writing

(A) Description of fypes of pump

The pumps which are used on board ship can be divided into two main groups:
displacement pumps and centrifugal pumps.

In displacement pumps the volume of the pump chamber is increased by raising
the piston. This causes a vacuum into which the liquid is drawn from the suction
pipe. The piston is then lowered, decreasing the volume of the pump chamber and
forcing the liquid out into the delivery pipe.



254 English for Maritime Studies

Centrifugal pumps consist of an impeller, which rotates at high speed, inside a
casing. The liquid, which enters through a suction pipe at the centre, is thrown by
centrifugal force against the surrounding casing. It is then discharged through the
delivery outlet.

A simple kind of reciprocating displacement pump is the single-acting ram
pump, which consists of a ram moving up and down inside a chamber fitted with a
non-return suction valve and a non-return delivery valve. When the piston moves
up, a vacuum is formed in the chamber into which liquid is drawn through the
suction valve. Then the piston moves down, creating a force on the liquid which
closes the suction valve and forces the liquid out through the delivery valve.

Another type of reciprocating pump is the double-acting piston pump, which
works on the same principle as the single-acting pump. The chamber is fitted with
suction and return valves at the top and bottom, consequently the liquid can be
drawn in and discharged on each stroke.

The gear-wheel pump, which is used for pumping lubricating and fuel oils, is an
example of a rotary displacement pump. It consists of interlocking gear wheels
which rotate, each tooth on both wheels leaving a vacuum for liquid to flow into.
The next tooth to enter forces the liquid out. Therefore, the liquid enters a space, is
carried round and then forced out into the delivery tube,

UNIT X MAINTENANCE

Reading comprehension

(A} Maintenance

(a) Metal primers, undercoats, top coats, heat-resistant paints, non-slip paints,
varnishes, topside paint, boot-topping paint, anti-corrosive paint, anti-fouling
paint.

(b) The Chief Officer

(c) 1st —Clean and wash area with a solution to remove salt, dirt, and oil.
2nd - Rinse with fresh water to remove all trace of the cleaning solution.
3rd — Remove loose paint, scale and rust with a :chipping hammer.
4th — Brush area over with a wire brush.

(d) Cement wash, bitumen or paint.
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Grammar

(A) Noun compounds

Exercise 1.
(a) a valve shaped like a needle
(b) steel which contains carbon
(¢) atank for petrol
(d) arope made of wire
(e) bolts at the corners
(D a pump operated by foot
(g) plates on/in the floor
(h) a hatch invented by MacGregor
() an engine which runs on diesel
(3) aship for carrying containers

Exercise 2.
{a) compressed air (f) asticking valve
{b) lubricating oil {g) heated oil
(¢) mooring ropes (h) scavenging air
(d) ariveted joint () welded joint
(¢) a machined surface () cleaning rags

(B) Purpose links

Exercise 1.

Suggested answers:

(2) Ships carry lifeboats so that the crew can escape if the ship sinks.

(b) Engines must be regularly serviced in order to prevent breakdowns,

(c) He opened the window to let in some fresh air.

(d) Safety valves are fitted so as to prevent accidents and serious damage.

(¢) Ships are taken on sea trials so that they may demonstrate their capabilities
and reveal any faults.

(f) Goggles should be worn so as to protect the eyes.

(g) He set his alarm clock so that he would not oversleep.

(h) Warships are painted grey in order to camouflage them.

Reading comprehension

(B) Faultchart

{a) The engine would refuse to start,
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(b) Put on heating steamn and circulate fuel lines.

(c) At the starting air pressure gauge.

(d) When the injection timing is wrong,

{¢) Turn on No. 2 filter and clean No. 1 fiiter.

(f) The engine may refuse to pick up firing after starting.
(g) Refill the service tank and prime the fuel pumps.

(h) At the engine governor, governor links and fuel pump.
(i) The engine would work irregularly,

(G) Atall the gauges.

Applied terminoiogy

(A) Terms relating to maintenance

Exercise 1.
{a) a hammer designed by Munday
{b) a scraper which is straight in shape
{c) ascraper which is shaped like a goose’s neck
{d) a scraper with along handle
{e) abrush made of wire
{f) ascraper with three corners used for scraping wood
{g) abroom for sweeping decks
(h) a brush shaped like a Turk’s head

Exercise 2.
(a) abrush which is flat in shape
(b) a brush which is oval in shape
{c) abrush for tar
(d) a brush used for painting lines
{e) abrush used for stencils
(f) abrush shaped like and used like a pencil

(B} Measurement

Exercise 1,
(a) aruler which is six inches long
(b) a vessel with two propellers
(¢) a nail which is two inches long
(d) astand with two legs
(¢) a hemp line made up of three strands
(f) an oil designed to mix with different grades of oil
(2) aderrick designed to lift up to 15 tons
(h) a scavenging air system designed to flow one way
() coils of rope 120 fathoms long
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Guided writing

There are a number of reasons for wear in cylinder liners. Wear may be due to
friction, corrosion and abrasion. Each of these may have a number of causes.

Frictional wear depends on the materials used in the liner and in the piston rings.
It takes place between the sliding surface of the cylinder liner and the piston rings.
It may be caused by inefficient lubrication of the cylinder or by overloading the
engine. In addition, engine operating conditions also affect frictional wear. For
example, frictional wear may increase, if the air and fuel are contaminated.

Having discussed the causes of frictional wear, let us go on to consider the
reasons for corrosion. Corrosion occurs when heavy fuels with a high sulphur
content are burned. It is caused by acids which are formed during combustion.
Sulphuric acid corrosion may be caused if the cooling water temperature is too low.
This allows moisture to condense in the cylinder cooling jacket and consequently
sulphuric acid may form in the cylinder.

Now let us look briefly at the causes of abrasion. Abrasion is caused by hard
particles. These may be the product of combustion or mechanical wear. Hard
particles may also be produced by corrosion.

We have shown, then, that cylinder liner wear is caused by friction between the
liner and the piston rings, by corrosion — mainly from burning heavy fuels —and by
abrasion from the products of wear, corrosion and combustion.

UNIT X1 SAFETY ABOARD

Reading comprehension
(A) Collision Regulations 1977 (extracts)

{a) The black vessel should keep out of the way of the vessel being overtaken.

(b) The black vessel should alter course to starboard.

{c) The black vessel should keep out of the way and avoid crossing ahead of the
other vessel,

(d) The black vessel should maintain her course and speed.

(¢) The black vessel must take action to avoid collision.

() The black vessel must keep out of the way of the other vessel as she is a sailing
vessel.
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Grammar

(A) Obligation

Exercise 1,

. Report by telephone at regular intervals to the duty Deck Officer.

. Do only the task you have been told to do.

. Get help if necessary.

. Inform the Engineer Officer in charge when you leave the space.

. Keep the space well-lit at all times.

. Keep the space clean.

. Test all alarm circuits regularly.

. Be on guard at all times against the sudden starting of automated machinery.

OGO~ W

(B) Conditionals

Exercise |.
(a) If the weather is bad, we will work below deck.
(b) If we had a torch, we would be able to see.
(¢) If I had passed the exam, [ would have been promoted.
(d) If you touch that wire, you will be electrocuted.
(e) If Isaw him again, I would recognise him.
(f) If the car had been cheaper, I would have bought it.

Reading comprehension

(B) Code of safe working practices (extracts)

Exercise 1.
Part of the body Type of protection Situations
body well-fitting clothes working in machinery spaces
neck no ties, no sweat rags working near machinery in motion
fingers no rings working in machinery spaces
eyes goggles handling chemicals, grinding, drilling, scaling,
working a lathe etc.
feet industrial footwear working in machinery spaces
head helmet overhauling machinery
ears ear defenders working where noise level is high
Exercise2.

If you are working in machinery spaces, you should not wear rings, in order to
protect your fingers. (N.B. Rings can also fall off into moving parts.)
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If you are handling chemicals, grinding, drilling, scaling, working a lathe, etc., you
should wear goggles to protect your eyes.

If you are working in machinery spaces, you should wear industrial footwear to
protect your feet.

If you are overhauling machinery, you should wear a helmet to protect your head.
If you are working where noise level is high you should wear ear defenders.

Applied terminology

(A) Terms relating to life-saving apparatus

{a) lifeboat (b) lifebuoy
(c) life-jacket (d) life-raft

(B) Measurement

Exercise 1.
(a) Y9 tonnes (e) %5 tonnes
(b) '/ tonnes (f) ¥as tonnes
{c) %2 tonnes {g) /50 tonnes
(d) *stonnes (h) 1Y2tonnes

Guided writing

(A) Description of lowering a lifeboat

First, the coxswain orders the boat’s crew to fall in and number off. Then, he
details members of the crew to do particular jobs. Next, the harbour pins, which
prevent the boat being accidentally lowered, are cleared. After that, two crew
members enter the boat and ship the plug, which is made of cork and fits in a hole
near the fore-and-aft line of the boat. Next, the toggle painter, which prevents the
boat from drifting astern, when lowered, is secured to the ship. Before the boat is
lowered to the embarkation deck, the gripes, which secure the boat when in the
stowed position, are cleared away. The bowsing tackles are secured and the boat
bowsed in. The tricing pennants, which bring the boat towards the embarkation
deck as it is lowered, are slipped because the bowsing tackles take the weight of the
boat off the tricing pennants. The passengers and the crew now embark. Then, the
bowsing tackles are released and the boat is lowered to the water,

(Note: other versions are possible.)
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UNIT XII COMMUNICATION AT SEA

Grammar

(A) Modal expressions of certainty

Exercise 1.
(a) may (b) must (¢) might/could (d) may not have
(e} will (f) may {g) must have (h) will not
Exercise 2.
(a) is likely to (b) is certain/sure to
(c) may possibly (d) may possibly not have
{e) is certain/sureto (f) arelikely to
(g) is certain/sure to have (h) are unlikely to

(Nofte: There are other possible answers in these exercises, depending how certain
you are in each situation.)

(B) Non-finite clauses

Exercise 1.
(a) Being the senior officer left alive, the Lieutenant took command of the vessel.
(b) Although damaged, the radio still functioned.
(c) Having painted the port side, the seamen started on the starboard side.
(d) When repaired, the ship will be put up for sale.
(e} Since joining the Royal Navy, he has visited many countries.
(f) The book to read on that subject is in the library.
{g) Painted, it would Iook as good as new.
(h) Being wet, the ropes were left on the deck to dry.
(i) They continued rowing, though exhausted.
(i) When opened, the container should be emptied immediately.

Exercise 2.
(b) He had no money, therefore he had to walk into town.
(c) The ship slowed down, because the fog had become thicker.
(d) If you take this medicine, you will feel better.
(e) They searched carefully, but there was no-one there.
(f) He washed the dishes, then dried them.
(g) If you work hard, you will pass your examinations.
(h) There is a choice of red wine or white wine.
(i) He ran on deck, because the alarm bells were ringing.
() He tried hard, but just failed.
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Applied terminology

(B) Measurement

Exercises | and 2.

Frequency band Frequency range Typical uses
very low frequencies (vif) 3-30kHz time signals, long distance
low frequencies (If) 30-300 kHz mrt mob, nav aids, fxd
medium frequencies (mf) 300-3000 kHz mrt mob, bc
high frequencies (hf) 3-30 MHz fxd, mrt & aer mob, be, amtr
very high frequencies {(vhf) 30-300 MHz tv&r be, rdr, mrt & aer mob, sh-wve, be, fxd, mob
ultra high frequencies (uhf) | 300-3000 MHz | fxd, mob, mrt& aer mob, bc, nav, met, sp, shrt-dst
superhigh frequencies (shf) | 3-30 GHz rdr, rad rel, nav, sp, sat comm, €xp
Guided writing

(A) Description of radio communication system

A basic radio communication system consists of a microphone or key, a transmitter
and transmitting aerial, a receiver and receiving aerial, and a loudspeaker or
headphones. The microphone or Morse key produces an electrical signal. The
radio transmitter generates radio-frequency waves which vary in accordance with
the electrical signal. The transmitting aerial radiates these waves into space and
the receiving aerial receives them. The radio receiver amplifies the signal and repro-
duces the original electrical signal. The loudspeaker or headphones convert this
signal into sound, consequently the original sound is reproduced.

In a radio communication system the information to be transmitted must first
be converted into an electrical signal. In radio-telegraphy this is done using a Morse
key, whereas in radio-telephony this is done using a microphone. Then, this
information is superimposed on radio waves by the transmitter, using the signal
from the Morse key or microphone. These radio waves are generated by the trans-
mitter at a definite frequency. After that, they are conveyed to the transmitting
aerial for radiation. The receiving aerial picks up the radio signal in addition to a
mass of other signals as well. The radio signal is then dealt with by the radio
receiver. The receiver must do a number of things. After selecting the desired
signal, it must amplify it. After that, it must reproduce the original electrical signal,
which is then sent to headphones or a loudspeaker. These reproduce the original
sound and, therefore, complete the system.
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UNIT XIi1 RADIO COMMUNICATIONS

Grammar
(A} Message types
Exercise 1.
(a) Warning (c) Information (e) Question (h) Request
(b) Question (d) Instruction  (f) Advice (i) Instruction
(g) Intention (j) Warning
(B) Message patterns
Exercise 1.

(a) Information: Dredging operations are completed in the fairway. Over.
Information - received: Dredging operations are completed in the fairway.
Over.

(b) Intention: I intend to anchor now. Over.

Intention - received:You intend to anchor now. Over.

(c) Question: Is buoy number: two-three in the correct position? Over.

Answer: Negative, buoy number: two-three is not in the correct position.
Over.

(d) Request: Please send welding equipment, reason: urgent repair.
Information: We have qualified welders on board. Over.

(e) Advice: Please proceed to Avonport, reason: there is cargo for you. Over.
Advice — received: Proceed to Avonport, reason: there is cargo for me.
Over.

(f) Warning: A strong easterly wind is biowing at the berth. Over.

Warning - received: A strong easterly wind is blowing at the berth. Over.

{(g) Instruction: Turn starboard immediately. Over.

Instroction ~ received: Turn starboard immediately, negative, reason:
sailing vessel on my starboard bow. Over.

FExercise 2.

(a) Instruction: Keep clear of the approach channel, reason: large vessel
leaving.
(b) Intention: I intend to attempt rescue by Breeches-buoy.
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(¢) Question: What is your ETA at the channel entrance?

(d) Request: Please confirm that your length is two-zero-zero metres?
(¢) Advice: Please pass ahead of me, reason: I am slowing down.

(f) Answer: Negative, shore-based radar assistance is not available.
{g) Warning —received: I'll keep a look out for wreckage.

Reading comprehension

(B} VHF procedures

Page 191

Station making the call Station responding to the call

1. ‘Polar Star, Nine Victor Alpha Tango;

263

(ay Ky

This. .. Polar Star, Nine Victor

Alpha Tango.
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7. W Sfac.: Thin 1o Remiler
Understood, Dakha.
weofmATron . 1 Dakha pilot services
suspended, reason: gales.
Oges’ 8. ‘Rambler. Thisis Polar Star.

Over.”

Applied terminology

(A} Terms relating to VHF communication

Exercise 1.
(a) Pan-Pan (b) Pan-Pan (c) Sécurité
(d) Mayday (e) Sécurité (f) Pan-Pan
Exercise 2.
(a) ‘Mayday Mayday Mayday (b) ‘Pan-Pan Pan-Pan Pan-Pan
Thisis This is
Rattler Rattler Rattler VegaVegaVega
Mayday Pan-Pan

Rattler, Golf Xray Xray Xray Vega, SevenVictor AlfaTango



Position: latitude: five-zero
degrees three-zero minutes North,
longitude: zero-three-nine degrees
two-zero minutes West.

Collision with iceberg, sinking.
Request immediate assistance.
Over’

Exercise 3.
‘Sécurité Sécurité Sécurité
Allships All ships
Thisis
Nitonradio Nitonradio Nitonradio
Sécurité
Nitonradio
Navigational warning; military
exercise in sea area Delta.
Switch toVHF channel zero-six.
Over.’
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Position: bearing zero-nine-zero
degrees true, distance: one-five
miles from Ras Sarkan.

Lost propeller.

Require tow.

Over.’

‘Sécurité Sécurité Sécurité

Allships All ships

This is

Nitonradio Nitonradio Nitonradio
Sécurité

Nitonradio

Navigational warning; military
exercise involving darkened ships,
submarines and aircraft taking place in
sea area Delta from 0800 hours

GMT, March 3rd. to 2200 hours
GMT, March 7th.

I'say again.

Military exercise involving darkened
ships, submarines and aircraft taking
place in sea arca Delta from 0800
hours GMT, March 3rd. to 2200 hours
GMT, March 7th.

Out.’

(B) Measurement

Exercise 2.

(a) Request: Please deliver, quantity: five-zero-zero metric tonnes, fresh
water to berth number: one-eight. Over.
(b) Request: Please supply welding equipment and quantity: two sets of gas

bottles. Over.
(c) Request: Please deliver,

quantity:

one-zero litres clear varnish,

quantity: five-zero litres deck paint, green. Over.
(d) Request: Please deliver, quantity: one replacement scanner motor, part

number:

one-one-zero-Victor-Delta-Charlie-two-five-zero-

four-zulu, for Decca Radar Transar, number: eight-zero-nine.

Over.
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Guided writing
{A) Keeping the radiotelephone log

Page 199
Name of Vessel: Essex Coast. Callsign: GMML
Bound for Leith
Radio Officer on watch: J. Smith
Watch began: 08.30
Silence period observed: 08.30-08.33

Suggested paraphrases:

(a) I have 1 radiotelegram and a TR for you. I will send these on 2016KHz.
Over.

(b) Received. I agree 2016KHz. Listen for me on 1856KHz. Over.
Received. Change frequency now.

(c) How do youread me? Over.

(d) The intelligibility of your signal is 5. [ am ready. Over.

(¢) Transit Record Essex Coast GMML leaving Aberdeen bound for Leith.
Over.

(f) Received TR. Over,

Note-taking practice

THE MARCONI INTERNATIONAL MARINE CO. LTD. CHARGES
A GEC—Marconi Elactronics Company
MARCONIGRAM Mobile Statlon

{BY RADIO/TELFGRAPH/TELEX SERVICE) Land Station

Lind Line

T GUEE (ARD: FOR
FRIORT aCuEVERENT

refix Office of Qrigin No. No. of Words | Date filed Time filed
MSG ESSEX COAST 1 16 12 0830 Surcharge
ervice natructions Sent by | Sent to Date Sanc Time Sent
GBS
TOTAL £

R/T| * VHE/MEfHE | T

COASTLINES ABERDEEN i

pr DELETE IF NQT APPLICABLE & DELETE WHICHEVER IS NOT APPLICABL|

ETA 1700 HOURS STOP REQUEST 500 GALLONS FUEL AND 50 GALLONS LUBOIL ZOMAL =

MASTER +
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Guided writing

(B) Writing up the radiotelephone log

S5..... ESSEX COASTGMML

MM,

DIARY OF THE RADIOTELEGRAPH SERVICE

DATE FULL DETAILS OF CALLS, SIGMALS AND DISTRESS WORKING, ETC.,
STATION J STATION AS PRESCRIBED BY RULE 19 OF THE MERCHANT FREQUENCY
FROM To SHIPPING [RADIO) RULES, 1966

12.3.84 GTO Aberdeen bound Leith
. Battery tested — fully

UNIT X1V SHIPBOARD ELECTRONICS

Reading comprehension

(A] Description of a Marine VHF FM transmitter

Page 207
Microphone — Converts the sound energy into electrical energy.
Amplifier — Amplifies the signal.
Limiter — Limits the amplitude to a predetermined amount.

Ensures that the higher audio frequencies are amplified
in such a way that these components are not swamped in
the noise level inherent in such systems.

Pre-emphasis stage
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Oscillator — Generates the first carrier frequency.

Mixer - Mixes the frequency modulated signal with a second
carrier.

Channel oscillator — Changes the frequency to obtain desired transmission
frequency.

Filter -~ Rejects allunwanted frequencies.

Power amplifier Amplifies the signal at the correct frequency.

Grammar
(A} Describing component parts, position and connection

Exercise 1.

4. The aerial unit or antenna assembly, which includes the reflector, aerial driv-
ing motor, synchro-generator, etc. The transmitter and early stages of the
receiver are sometimes mounted in the aerial unit. With this arrangement the
problem arises of keeping the components dry and repairing them, especially in
wet weather. The presence of water or moisture in the waveguides, etc., reduces
the radiation materially, if not completely and it is therefore common for electri-
cal heating equipment to be installed. A thermostat may sometimes be fitted to
keep the temperature of the apparatus at a constant level. To facilitate the repair
or inspection of the aerial, a telephone connected to the indicator unit is some-
times installed near the aerial. A switch may also be located there for switching
on and off the driving motor of the aerial. The scanner should, as far as possible,
be situated well clear of the obstacles almost always present on shipboard, e.g.
funnels, derricks, ventilators, etc., to give an uninterrupted sweep of the hori-
zon. It should be mounted as high as possible to increase the radar’s range; but
as the angle of incidence increases, the sea echoes become more pronounced,
and this is not desirable.

(NB. This is one possible version, other choices are often possible.)

(B) Instructions

Exercise 1.
2.If the mains lamp does not light, check the mains is connected and
the fuses are OK.
. If the mains lamp lights, select channel and key transmitter.
. If the transmit lamp does not light, check the power supply to the transmitter.
. If the transmit lamp lights, select all other channels and key transmitter.
. If the transmitter does not operate on all channels, check the channel
oscillator.

[ a RV I SN
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7. If the transmitter operates all channels, check with 2nd transceiver,
8. If the transmitted signals are not received OK, check the Mic/AF section in
the transmitter.

9. If the transmitted signals are received, the transmitter is OK.

Exercise 2.
{a) Check that the transmit lamp is OK.
{b) Check the aerial.
(c) The associated transmitter.
(d) Check the channel oscillator.
(¢) Check the receiver power supplies.

Reading comprehension

(B The echo sounder

Page 212
750 metres and 375 metres.

Page 213

5. Indicator

1. Oscillation "
generator 4. Amplifier
i
I
2. Transmitting 3. Receiving
transducer/ transducer/
oscillator oscillator

¥ )

Fig. 14.2 The components of an echo sounding apparatus
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Page 214
Applied terminology
(A] Terms relating to circuit diagrams
1. diode 2. resistor 3. npntransistor 4. capacitor
5. varactor 6. choke/winding 7. crystal 8. pnp transistor.

of acoil

(B) Measurement

Exercise 1. Page 217
(a) 4Hz. (b) VY sec.

Exercise 2.
Formula Meaning in full
=2 freguaoay aguels velodky distded by tavelengda.
AzYE, wavelength equals velocity divided by frequency.
gtheq y y lreq
v=nf veloiky 2guals wavelenath b Tiged by Seguency
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TAPESCRIPTS OF LECTURES

UNITI

Lecture: Buoyage

In the IAL A Buoyage System °A’, that is to say the system of buoyage adopted by the
International Association of Lighthouse Authorities, Cardinal Marks are divided into
four groups corresponding to the four points of the compass.

A North Cardinal Mark is black over yellow in colour. It can be either pillar-
shaped or spar-shaped. Top marks are two black cones one above the other and with
the points upwards. When a light is fitted, it is white and gives a very quick flash or a
quick flash.

An East Cardinal Mark is black with a yellow band in colour. It can be either
pillar-shaped or spar-shaped. Top marks are two black cones with their bases
together. When a light is fitted it is white in colour and gives three very quick flashes
every five seconds or three quick flashes every ten seconds.

A South Cardinal Mark is yvellow over black in colour. It can be either pillar-
shaped or spar-shaped. Top marks are two black cones one above the other and with
their points downwards. When a light is fitted, it is white in colour and gives six very
quick flashes plus one long flash every ten seconds or six quick flashes plus one long
flash every fifteen seconds.

A West Cardinal Mark is yellow with a black band in colour. It can be either pillar-
shaped or spar-shaped. Top marks are two black cones one above the other, but with
their points together. When a light is fitted, it is white in colour and gives nine very
quick flashes every ten seconds or nine quick flashes every fifteen seconds.

Isolated Danger Marks are black in colour with red bands. They can be either
pillar-shaped or spar-shaped. Top marks are two black spheres one above the other.
When a light is fitted it is white in colour and flashes in groups of two.

Safe Water Marks are red with white vertical stripes. They are spherical in shape,
pillar-shaped or spar-shaped. Top marks, which are optional on spherical buoys, are

21
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a single red sphere. When a light is fitted, it is white in colour and it either flashes or
occults or is isophase.

UNITII

Lecture: Special duty vessels

There are several types of ship working round ports and channels which are designed
to do special jobs to help ships and shipping. Some of these are described briefly in
this lecture,

One very useful type of vessel is the tug. Tugs can be divided into four basic types.
Some are designed as river tugs for work on rivers. Others are designed as harbour
tugs and help ships in and out of ports and harbours. Two other types of tug, which
are of growing importance, are coastal tugs and ocean-going tugs. These go out to help
ships in difficulty at sea. Tugs must be designed to satisfy three important
requirements. They must be stable in all conditions. They must also be manoeuvrable
and be powerful enough to move ships of far greater size.

A rather noisy and smaller type of vessel is the dredger. Dredgers are necessary to

remove the sand and mud from the beds of channels and harbours. Dredgers are of
three main types: they can be either bucket dredgers, which have a series of buckets
which go down to the sea bed and scoop up the sand and mud; they can be suction
dredgers, which suck up sand and mud like a very large vacuum cleaner; or they can
be grab dredgers, which operate like cranes. / 7=/
Another type of special duty vessel is. the icebreaker. Icebreakers are important to
shipping because northern ports and channels freeze up in winter. Ships must use
these ports all the year round, therefore it is necessary to keep them open. Iccbreakers
have powerful engines and very strong hulls. S ar e e bgod L piia .

An unusual type of vessel is the lightship: Lightships look like ordmary ships, but
they do not have engines, because they are towed into position and then anchored
there. They not only have a light, but also a foghorn, a radio beacon and
meteorological equipment as well. Most lightships have a crew of approximately
twelve, aly

A very important type of boat is the f1feboat Lifeboats are of many different
types. In the United Kingdom they are manned by volunteers and supported by
voluntary donations. Lifeboats must be strong, stable and manoeuvrable and their
crew must be well trained.

Finally, there is the pilot launch. Pilot launches are motor boats for transporting
pilots to and from ships. They must be seaworthy as pilots go out in all weathers. In
the United Kingdom, some port authorities employ their own pilots, but many pilots
are employed by Trinity House, which was founded in 1514.
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UNITIN

Practice 1

During the past twenty years a number of improvements have been made in the
design of cargo ships. In the first place, cargo ships are now faster than they were
before. Secondly, they are much larger in size. Another improvement has been the
improved use of hull space. Finally, there has been a reduction in the time needed to
load and unload cargo.

Practice 2

During the past twenty years a number of improvements have been made in the
design of cargo ships. In the first place, cargo ships are now faster than they were
before. This is partly because of improved machinery. Secondly, cargo ships are
much larger in size. One reason for this increase in size is that it is more economical to
run one large ship than two smaller ones. Another improvement has been the
improved use of hull space. More room for cargo has been gained by putting the
engine room and bridge superstructure at the after end of the ship. Finally, there has
been a reduction in the time needed to load and unload cargo. This has been done in a
number of ways. One way has been the introduction of better cargo-handling
equipment.

Lecture: Improvements in cargo ship design

During the past twenty years or so a number of important improvements have been
made in the design of cargo ships.

In the first place, cargo ships of all types are now faster than they were before. This
is partly because of improved machinery and partly because of improvements in hull
design.

Secondly, cargo ships are much larger in size nowadays. One reason for this
increase in size is that it is more economical to run one large ship than two smaller
ones, Another reason is that ports all over the world are constantly being improved.
A third reason is that improvements in ship construction make it possible to build
larger ships.

Another improvement in ship design has been the improved use of hull space.
More room for cargo has been gained by putting the engine room and bridge super-
structure at the after end of the ship. More room for passengers in passenger ships has
been gained by reducing the number of classes.

Finally, there has been a reduction in the time needed to load and unload cargo.
This has been done in a number of ways. One way has been the introduction of better
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cargo-handling equipment. Another way has been the introduction of specialized
vessels, which are designed for loading and unloading a particular type of cargo. For
example, bulk carriers and container ships.

UNITIV

Lecture: General purpose manning

Introduction

In this short lecture I want to talk about a system of crew organization known as
General Purpose manning. GP manning, as it is often called, is a system used particu-
larly on tankers and container ships. First, I want to talk about some of the changes
from the traditional system and then I want to look at some of the reasons for the
development of this type of system. Lastly, I want to give you some of the
advantages.

Part 1

In front of you is a diagram showing the possible organization of a tanker with a
general purpose crew. As you can see, there are changes in the organization of Petty
Officers and ratings and some well-known names, such as Bosun, Carpenter and
Donkeyman, have disappeared. In this system general purpose ratings take the place
of greasers and seamen in traditionally manned ships. Engine room and deck ratings
join together to form a work force capable of working on deck and in the engine
room. In ships with this type of crew, GP petty officers are capable of doing the jobs
of Bosun, Carpenter and Donkeyman, and in tankers, doing the job of Pumpman as
well. The work of the GP crew is organized by a planning committee. The planning
committee is usually made up of the Master, who acts as Chairman, the Chief
Engineer, the Chief Officer, the Second Engineer, the Catering Officer and the Chief
Petty Officer. The Radio Officer acts as Secretary. The committee usually meet once
a week to plan the programme of work. Daily meetings can also be held to make last-
minute changes, when necessary.

Part 2

There have been several reasons for the change to the GP system of manning by some
companies. In the first place, technical developments have led to an increase in the
amount of automation on board ship nowadays. With more automation there is,
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therefore, a need for less manpower; that is, fewer people are necessary. But the
ratings need to be better trained in order to operate more complicated machinery. In
the second place, there have been changes in the way merchant ships are used.
Because of economic reasons, it is now necessary for ships to spend more time at sea
and less time in port. It is therefore necessary to be able to change the crew in order to
allow leave and some ships now have more than one crew assigned to them,
particularly in the case of tankers. The GP system makes the changing of a crew
easier and more economic.

Part 3

The GP system of manning has a number of advantages. These can be divided into
advantages for the company and advantages for the GP rating. Firstly, the
advantages for the company. This system reduces the size of the crew by combining
the deck and engine room ratings into one work force. Another advantage is that the
work force can be used more efficiently, For example, when the weather is fine, it
can work on deck, when the weather is bad, it can work on maintenance in the engine
room. Secondly, the advantages for the GP rating. Under this system he is better paid
because he is more qualified. In addition there is also the opportunity of earning extra
money for overtime. Another advantage is that a smaller but better qualified crew can
expect superior accommodation. Generally speaking the GP system of manning leads
to greater job satisfaction.

UNITV

Lecture: Different types of rope

Introduction

A large number of different types of rope are used on board ship, and it is important
for every sailor to know their characteristics so that the right rope can be used for the
right job. Ropes can be divided into three basic types: natural fibre rope, which is
made from the fibres of different plants; synthetic fibre rope, which is made from
materials such as nylon; and wire rope, which is made from strands of steel wire.

First let us look at the different types of natural fibre rope. A well-known rope of
this type is Manila. Manila rope is made from the fibres of a plant which grows in the
Philippine Islands of the Pacific. It is strong and flexible, but rather expensive. It is
used for a number of jobs connected with cargo-handling and mooring. Because
manila rope is expensive, sisal rope is often used in its place. Sisal comes from a plant



276 English for Maritime Studies

which grows in the USA and Russia. It is less strong and less flexible than manila
rope, but it is cheaper. It is used for moorings and lashings. Another type of rope is
hemp rope. Hemp comes from a plant which grows in the USSR, Europe and North
America as well as in China and India. It is strong and flexible and does not shrink or
swell after contact with water. Because of this it is used on sailing boats. Coir ropes
are made from coconut fibres. They are very buoyant and very elastic, but they rot
easily when they are wet. They are sometimes used for mooring and towing lines. The
cotton plant grows in the southern part of North America. Cotton rope is both strong
and flexible, but it is very expensive and therefore not used on merchant ships.
Because it looks nice, it is often used on yachts and pleasure boats.

Natural fibre ropes have now largely been replaced by synthetic fibre ropes.
Synthetic ropes have many advantages. They are strong and elastic and they are
resistant to the action of water. Nylon rope is the strongest and the most elastic of all
the synthetic fibre ropes. It is used for mooring and handling cargo. Terylene rope has
the highest melting point. It melts at a temperature of 260°C. It is also strong and
elastic. It is mainly used on yachts. Another type of synthetic fibre rope is
pelypropylene rope. It has the lowest melting point of all synthetlc ropes and is used
for log lines and halyards.

Wire rope is made of steel. It is usually galvanized to stop it from rusting. It is very
strong and elastic, but not as flexible as other types of rope. Large wire ropes are very
heavy. Wire rope has many uses on board ship, particularly for standing rigging,
mooring lines and for cargo-handling.

UNIT VI

Lecture: Advantages and disadvantages of containerization

Introduction

In this lecture 1 want to discuss some of the advantages and disadvantages of
containerization as a method of transporting general cargo. First, I want to look at
some of the advantages. These refer to both cost and time. Secondly, I want to look
at some of the disadvantages, which also refer to cost, and at, what might be called,
inconvenience.

(Note: The text of Part 1 of this lecture appears in the Note-taking Section of Unit 6.)

Part 2

Now some of the advantages with reference to time. Time is an important factor and
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is directly related to cost, because in any service time costs money. Containerization
reduces handling and less handling means less time is necessary for transporting the
goods. Time is further reduced by the easier stowage of containers compared with
non-containerized general cargo. Containers are of a standard shape and dimensions,
therefore they are easily stowed. In addition to easier stowage, containers are more
easily loaded and unloaded. This is done quickly by special cranes. Time is also
reduced by the fact that less handling means less paperwork. Because the goods
remain in the container they do not have to be checked when loaded and unloaded
into and off the ship.

Part 3

But containerization also has a number of disadvantages. These concern cost and,
what might be called, inconvenience. With reference to cost, a containerized
transport system is expensive to establish. The ship owner has not only to buy
specially designed container ships, but also the containers to go with them. However,
these can be hired and some shippers provide their own containers. Special port
facilities, such as special cranes, must also be provided by the port authority. These
are expensive to build and beyond the means of some countries and port authorities.

Part 4

With reference to inconvenience, containerization causes a number of problems. Not
all cargo can be put into containers. However, the percentage of non-containerizable
cargo falls each year as new types of container are introduced. Another inconvenience
is that different types of container are needed for different journeys and different
times of year. It may also be difficult for a small shipping company to fill a container
to capacity with compatible cargo. It is uneconomical to carry half full containers in
a ship. However, these difficulties have largely been overcome by the co-operation of
all those involved. Finally, a containerized system of transport depends on good road
and rail links with the port and the surrounding countryside. In some countries these
have not yet been developed.

UNIT VII

Shipping forecast at 0640 hours

Gale warnings are in operation in sea areas Forties, Dogger, Fisher and German
Bight.
The general synopsis at midnight last night. A depression of 988 millibars which
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was positioned at 60° North 10° East is expected to move north-east. A depression of

1004 millibars which was positioned at 56° North 19° West is expected to move east

and to be centred over the south of Scotland by midnight tonight.

The sea area forecast is as follows:

Viking: ~ Wind north-westerly force 6, becoming north-westerly force 5 to 6.
Periods of rain, moderate to good visibility.

Forties:  'Wind north-westerly force 6 to 8, moderating to north-west force 3 to 5,
rain showers, moderate to good visibility.

Cromarty: Wind north-westerly force 3 to 5, veering to south-east force 6, rain, good
to moderate visibility.

Dogger, Fisher, German Bight: Wind north-westerly force 6 to 8, moderating to force
4 to 5, periods of rain, good