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{ THE SHIP

The furiction of sea transport, like that of any other form of transport, is to
move things; and its suecess lies in finding people who have things that need
moving, then transporting these things safely and efficiently.

Logically one should start with what needs moving, where it needs to be
moved to, ahd how much of it there is. However, before we can make any
really useful analysis it is probably better to examine what vehicles and
hardware are at our disposal, and then to understand the basic jargon that
has inevitably grown up around what must surely be the oldest form of
transport. : ' .

: = .
In the seventeenth century much of the business of the port of London was
conducted in the various coffee houses in the city. One such coffee house,
much frequented by people concernied with the shipping business, especially
underwriters, was run by a man called Edward Lloyd. Anxious to please his
clientele, Lloyd produced ships’ lists, which gave some account of the various
vessels likely to be offered for insurance. Lloyd’s Register is a descendant of
these lists, and in three large volumes it contains details of all the merchant
ships in the world of over 100 tons gross. In 2001, this total was well over
87,500 ships and, as is shown in Chapter 2, is made up of a large variety of
types, shapes and sizes. .

Ships can be categorised not only by their specialist functions — ie tankers,
general cargo, containers, etc — but also as to how they are operated.

There are two basic modes of operation. A ship can be employed as a liner
— ie it runs on a regular line between two ports or series of ports. It has a
regular schedule of sailings and an agreed list of tariffs or prices.
Alternatively, a ship can be employed as a tramp. This means that the ship
is chartered or hired out at the best price the owner can obtain. Such a ship
may go anywhere with anything on board. There is in fact a third possibility.
This is where merchants or organisations who have a lot of cargo to move,
such as oil companies, operate their own ships.

A further tradition is to distinguish, for a variety of reasons, between ships
that go a short distance, referred to variously as_coasters, home-traders or
short sea traders, and those that venture. farthe®.afield and are known as
foreign-going ships (this will be-dealf with in ‘gfeater detail in Chapter 4).
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Design and Classification Societies

Ships are designed by naval architects and they are bound by various
constraints, such as the cost of different designs, what is technically possible,
what cargoes the vessels are most likely to carry, environmental safety
factors, and which ports they are most likely to trade between. The whole
problem of planning is made more difficult by the fact that the design,
ordering and building of a ship may take two or three years, and also that the
expected working life of a ship is still in the region of fifteen to twenty years.
Obviously in today's world much can change during this lapse of time.

-Many shipowners have their own particular preferences and style, and
because few ship types are mass-produced there is considerable room for
manoeuvre here on superficial appearance factors such as the shape of the
superstructure and funnel. In contrast, under water, the shape of the hull is
critical and cannot be left to someone's artistic whims. So in order to prove
vessels' viability in this respect, wax models are made and tested in special
testing tanks. Being wax, their shape can be easily altered and re-tested and
eventually an optimum shape is evolved for that size of ship, its speed and
the anticipated sea conditions.

But of course the ship must not only be efficiently designed, it must also
be soundly built; and the certificate of an independent body as to quality of
design and construction may help a shipowner to convince an insurance
underwriter that his ship is seaworthy. Such independent bodies are known
as Classification Societies. There are numerous societies - but the oldest,
largest and perhaps most famous is Lloyd's Register. (Edward Lloyd made
comments on the state of the ship in his original circulars.) An International
Assaciation of Classification Societies was founded in 1968 (IACS) and IACS
members classify 42,000 ships — which is more than half the world fleet — or
around 95 per cent of the world's gross tonnage. There are about 40 small
Classification Societies, which are not all IACS members. Some notable
Classification Societies are given in Table 1.1.

In its original state, when the Register was started in 1760, it was known
as the ‘green book’ and it was for the exclusive use of underwriters. Some
years later a rival register was started by shipowners, but in 1834 the two
registers were completely reconstituted to form an independent society. As a
result, a definite system of classification was started, based on a book of
rules. In its early days there were many classes (A1, representing the highest
class, first appeared in 1775), but now there is only one class for all types of
ocean-going vessel, ie 100 A1. (There are, however, four classes of ice-
strengthening in the rules — vessels that are required to navigate in ice need
to be strengthened accordingly, particularly round the bows and stern, which
are obviously the most vulnerable areas when battering their way through
ice. The degree of strengthening depends on the severity of ice anticipated,
and charterers and operators need to know not only these rules, but also the
expected weather.)
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Name Symbol Date Natjonality Comments

founded

American AB 1862 American

Bureau

Bureau BV 1828 French The rules of this

Veritas Society admit two
classes, excellent

and seaworthy

Germanischer GL 1867 German

Lloyd

Det Norske NV 1864 Norwegian

Veritas

Nippon Kaiji NK 1899 Japanese

Kyokai

Registro RL 1861 Italian Also makes

Italiano provision for two

Navale classes

To obtain Lloyd's class of s 100 A1 the vessel must be built under the
scrutiny of the Society's surveyors (the significance of the Maltese cross) and
its strength and construction must satisfy the Society's rules. Similar
conditions apply to the machinery of the vessel.

In order to maintain class, a vessel must undergo periodic surveys. These
include annual surveys afloat, dry-docking (with a maximum interval of 24
months), and a special survey at four-yearly intervals (or a five-year
continuous survey cycle), which becomes more rigorous as the vessel ages.
Engines, machinery parts, boilers, screwshafts and a variety of specific items
— depending on the type of ship — are also subject to periodic surveys in
accordance with the Society's rules.

We must add that, in the UK at least, classification is voluntary - but in
reality few shipowners would or could operate without it. It is not only the
underwriters that the shipowners have to convince of the ship’s seaworthi-
ness, but also the charterers, shippers, financiers, various cargo interests and
the port state authorities of the countries that the ship will visit.

Finally, Lloyd's Register includes all ships over 100 tons gross whether
n_.mmmma with Lloyd's or not, so is often referred to as the 'shipping man's
bible". For this reason, it is obviously important for us to be familiar with its
format and content. The key shown at the top of the specimen page (page 4)
has been inserted to help identify the data, but in the actual volumes the key
Is printed on an attached plastic bookmark. The Register of Ships is now also
available on a CD-ROM. .
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SEATRANSPORT THE SHIP

— ) chain locker. A few ships have stern anchors.
w When considering an anchorage for a ship, the depth of water, the nature
of the bottom and prevailing winds should be known.

On long salvage tows, the ship's anchor cable is often used as part of the
towing line.
Ballast This is weight loaded to make the ship seaworthy when she has to
go to sea without cargo. Originally this could have been anything - and was
often just sand and stones from the beach. However, modern ships use sea
water in the double bottom tanks, peak tanks, and also specially constructed
ballast tanks.

Bilges These are virtually ditches at each side of the hold where all the
condensation, sweat and leaking liquids can drain and be pumped out. Before
any loading, particularly of foodstuffs, the bilges must be cleaned out and
inspected.

On some ships the double bottoms are carried out to the sides so there
will be no bilges. When this occurs, a ‘well’ or drain is made in an isolated
section in the double bottom which then serves the same purpose.

Bulkheads These are vertical partitions or walls, and all ships must have a
specified number of bulkheads depending on their length. By dividing the
ship into watertight divisions they reduce the danger of sinking if one
compartment is holed. They also reduce the risk of fire spreading.

The for'd bulkhead, called the collision bulkhead, is made particularly
strong as it has to withstand considerable buffeting if the ship steams to a
repair yard having had her bows severely damaged in a collision. Had the
Titanic hit the iceberg head-on instead of swerving and ripping a long gash
down her side, she would almost certainly have made New York safely under
her own power instead of being the most terrible maritime casualty of all
time. One of the problems of Ro/Ro ferries has been the large undivided car
deck spaces, which makes them very vulnerable to flooding and to the
subsequent loss of stability. (Note the comments made later concerning
‘slack tanks".) .

Decks The number of decks depends entirely on the trade and cargo for
which the ship is designed. On some liner trades she may have three or four,
and passenger ships may have many more. Ships designed to carry cars may
have several portable decks. On the other hand, tramp vessels carrying bulk
cargoes may only have one deck.

Deep tanks These are holds with facilities such as wash plates, pipelines
and oil-tight hatches so that they can be used for the carriage of liquid
cargoes or water ballast.

ﬁr/! capstan on very large ships. The cable drops down off the windlass into the
o
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T Chain locker

U Derricks

Y Double bottom
Z Propeller shaft

V Crane
X National flag

W Radio aerial

iE:

Signal flags and lights

Ry

Company's house flag

N No 2 lower ‘tween deck
Fore peak Lank

O No 2 lower hold
P Deep tank

M No 2 upper ‘tween deck
Q Store

K Refrig machy
L Engine room
R Bosun's store

S

GENERAL CARGO SHIP (longitudinal section)

Fig 1.2 Longitudinal section of a general cargo ship.

AA Flag of country in (courtesy ensign)

No
]

D Wheelhouse and chart room
E Radar scanner
F Cargo space
G Steering gear
Ref cargo

B Officer's accommodation
H Aft peak tank

A Captain and passengers
C Crew accommodation

J

o ! Derricks or cranes These are used on general cargo ships to lift the cargo
on and off. They are usually capable of lifting between 5 and 10 tons, but the
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Runner

Guys for halding
derrick in position

Winch

Fig 1.3 A derrick.

ship may be fitted with one or more heavy-lift derricks (‘Jumbo’) to cope
with the heavier items of cargo. Derricks are usually used in pairs, with one
being fixed over the hold and the other over the quay. The two runners are
then joined together and the cargo lifted out of the hold by the ship derrick.
It is moved over the ship's rail by slacking on the ship derrick and heaving on
the over-side derrick, and the over-side derrick then lowers the cargo onto
the quay. This is known as the union purchase method. This has the
advantage of rugged simplicity and universal acceptance by stevedores. The
shipboard crane is initially more expensive, but it requires fewer stevedores.
It can pick up and put down the cargo over a much wider area (it has better
‘spotting’ facilities) and it is quicker.

Lifting-gear This is subject to the Merchant Shipping Notice number
M 1347 concerning safety and it must be clearly marked with its SWL (safe
working load). M 1347 gives information on 'The Merchant Shipping
(Hatches and Lifting Plant) Regulations 1988', which came into force on
1 January 1989. These regulations form part of a package with the new
Docks Regulations prepared by the Health and Safety Commission, and bring
the UK into line with the ILO convention 152 concerning safety and health in
dock work.

Double bottom tanks This is a double skin along the bottom of the ship.
(From a ship safety point of view, these were not necessary in tankers with
their smaller divided cargo spaces; however, from an environmental safety
consideration, the American OPA 90 legislation is causing the new
generation of tankers to have double skins.) Its purpose is to provide a
safeguard in the event of grounding, which happens to about two ships a
day. This space is used for water ballast, fresh water or bunkers.

Dunnage These are bits of wood, sacking, inflatable rubber bags — in fact,
anything that is used to prevent damage to the cargo.

THE SHIP

Flare This word means the outward curve on the bows. It gives two
advantages: (1) it makes a larger fo'c’s’le head; (2) it deflects the water when
pitching into a seaway, and thus the vessel ships less water. This is very
noticeable on container ships.

Hatchway This is the hole through which the cargo is loaded into the ship.
Traditionally this hole has been a source of weakness in the structure, but
modern technology has provided large steel hatchcovers that can slide back
into place at the flick of a lever. Ships with these are allowed to load deeper
than the older types covered only by the wooden boards and canvas (see Fig
1.4). There are many different types and designs of steel hatchcovers. The
first seems to have appeared around 1937, and 1949 saw the introduction of
the ‘single pull’ hatchcover which by 1955 had established itself as the
standard hatchway for most new general cargo tonnage. The year 1952 saw
the introduction of flush fitting hatchways in 'tween decks and in 1959 side
rolling covers were introduced for bulk carriers.

Because of these developments the hatchway can be made much larger
and this means the cargo can be dropped into position. If the hatchway is
small, the cargo has to be carried or dragged into positien at the sides of the
ship. This takes time and costs money. It could be argued that the large
‘open’ hatchway is the basis of virtually all the major developments in
improving ship productivity since the Second World War.

Some modern ships have large hydraulically operated doors in their sides
through which fork-lift trucks can drive and stow the cargo directly.

Lock-up space Many breakbulk cargo ships have large rcoms or lockers in
some of the holds where valuable cargo can be locked up.

Peak tanks These are known as fore-peak and after-peak tanks, and are
situated at the ends of the ship. They are usually used for ballast to "trim’ the
ship -- ie to keep it level or at the angle required.

Reefer space Most liner ships have facilities for carrying refrigerated cargo.

Shaft tunnel If the propeller shaft has to pass through any holds, it has of
course to be enclosed in a tunnel that must allow enough room for an
engineer to walk along to inspect the shaft. This tunnel takes up
considerable space in any hold, which is" one argument for putting the
engines right aft. Another is that it leaves the middle of the ship, with its
large square holds, available for cargo. (Holds at the ends of the ship tend to
be V-shaped.)

There were two traditional reasons for having engines amidships. It was
essential when ships were fitted with paddle-wheels, and it also meant that
vessels with the weight in the middle were on an even keel when completely
empty, and thus the minimum of ballast was required. With modern ships,
adequate ballast is seldom a problem, as sea water can easily be pumped in
as needed.
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On long ships, such as very large tankers and bulk carriers, those responsible
for loading the ship have to take care to avoid straining the vessel's hull. If

7 too much weight is placed amidships, the vessel will sag (see Fig 1.5). As the
\m vessel cannot submerge her loadline mark amidships, she will not be able to
load her full cargo.

If excess weight is placed at the ends of the ship and not enough in the
middle, the vessel may hog. If a vessel in such a condition were loaded with a
full deadweight (dwt) cargo, her loadline marks amidships would indicate she
could carry more cargo. In the ‘bad old days’ it is said that this was done
deliberately.

With large modern vessels this distortion can be feet rather than inches,
and apart from the obvious strain on the hull and the problems already
mentioned, it may also increase the draft — which is often critical for large
ships getting in and out of port.

Ships are fairly flexible structures and the bending may not do much
permanent harm. If bent severely, however, the ship may become
permanently distorted -- which is obviously undesirable from many points
of view,

To help ship's officers and those responsible for making the necessary
calculations to avoid this bending, they must of course be supplied with the
necessary information, gadgets and calculators. Any such longitudinal
stresses will be aggravated by the vessel pitching when end-on to the waves.

Wire lo winch or crane hogk
Sheave lor halch cloting Figgmg arrarge ed

Ceamung hratch slays

Cross punt cleal

/T
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T TBeckbau wire
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Fig 1.4 Hatchcovers.
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Fig 1.5 Sagging and hogging.
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Stability-

With smaller general cargo ships the problem of hogging and sagging is not
so likely to be serious, but that of stability can well be.
Ship stability can be defined as the ability of the ship to return to the

upright when slightly inclined, and instability can result from too much top

weight - or, conversely, too little bottom weight. For the sake of argument,
consider all the weight of the ship and cargo to act at a single point G (the
centre of gravity) (see Fig 1.6) and the upward force of buoyancy to act at a
single point B (the centre of buoyancy). Unless the cargo shifts, the point G
will be fixed as the vessel rolls. The point B, on the other hand, will move out
to the side as the vessel heels over. The point where the upward force of
buoyancy cuts the centre line of the ship is known as M, the metacentre. M
can be considered stationary for small angles of heel.

Without going into the mechanics of the situation, it can be seen that as
long as M is above G, the vessel is stable, ie returns to the upright. Were the
cargo loaded or bottom weight (such as bunkers) used so that G moves up
above M, it can be seen that the ship becomes unstable. Should by chance G
and M coincide, the vessel’s stability is neutral and the ship just lolls over at
any angle she is moved to.

The ship’s GM, known as the metacentric height, is therefore a measure of
the ship's stability.

The completion of loading of the ship with a safe GM is a prime
consideration to the ship's officer and others responsible for stowing the
cargo. With large modern container ships, the loading plan of which the
stability is part will often form part of the terminal service.

a/ Buoyancy

Buoyancy

Waterline

| ,.

Weight of ship and cargo

Fig 1.6 Stability of a ship.
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An empirical formula connecting GM and the ship's period of roll T (T is
the time it takes to roll from starboard to port and back to starboard again)
is:

GM = (0.8 Beam/T)? or T = 0.8 Beam/(GM)"*

From this it can be seen that if GM is small, the period of roll becomes large
and the vessel is said to be tender.

As GM becomes larger the period of roll becomes smaller, and the vessel is
eventually said to be stiff — ie the period of roll becomes excessively fast.

With fast vicious rolling the cargo is more likely to shift, the ship to strain
herself, and the crew to be extremely uncomfortable. (The 1986 IUMI
Conference noted the dangers of deck cargoes of logs shifting if the GM was
too large.) There is also a greater possibility of ‘isonchronous’ rolling — ie the
ship's rolling getting into phase with the passing waves and resulting in
increased rolling amplitude.

Example: Assume a vessel of 23 metres beam with a GM of .08 metres, 0.6
metres and 5 metres respectively:

T = (.08 % 23)/(.08)° = 65 seconds
T = (.08 x 23)/(0.6)"° = 23.8 seconds (about right)
T = (.08 x 23)/(5)” = 8.2 seconds (too fast)

It can be seen that in this case a GM of about 0.6 metres would be a good
level of stability to aim for when loading the cargo, as 65 seconds would
indicate that the vessel is verging on instability, and at 8.5 seconds the
‘accelerations’ would be dangerous.

To reduce the amplitude of rolling there are various expensive devices,
such as fins, that can be projected out of the side of the ship under water.
They are automatically tilted as the sea tries to push the vessel over and thus
the vessel remains upright. Another method is to use liquid in tanks and
cause it to flow quickly from one side of the ship to the other,-thus cancelling
out the tendency to roll caused by the sea.

Another danger to stability is ‘slack tanks’ — in other words, if liquids are
allowed to surge from side to side across the vessel while it is rolling. This
causes a virtual rise of G with a consequent reduction in stability. In tanks
designed to take liquids, wash plates and bulkheads are constructed to
reduce this hazard, but it can be overlooked at such times (eg in firefighting)
when water is free to move across the decks.

Should G move off the centre line of the ship due to an excess weight on
one side of the ship, the ship is said to list (as opposed to heeling and
lolling).
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This is marked clearly on each bow and across the stern.

~-Draft: Sm_._nmL

These are printed on each side of the bow and stern, and sometimes also
amidships. The draft marks are each 10 centimetres high with a gap of
10 centimetres between each mark — ie draft is shown in decimetres for
.ships registered after January 1974. Marks should be clearly painted using
lines 2 centimetres thick. All measurements are taken from the top edge of
the load line marks, but the bottom edge of the draft marks (see Fig 1.7).

Draft(in metres) = (dwt/1,000)* + 5

romn__.......:._._.u._ﬂm..... :._m_.._.n._m.
T Tropical
S Summer
W Winter
F Fresh water mark
TF Tropical fresh’ water mark
FWA Fresh water allowance (this is simply the difference
between the summer and fresh water marks)

rx_._own_.mmmmwﬂmnoﬂﬂjmm_uvﬂmimﬂ_o:_“o:_._mmOn_mQﬁ_._mﬂﬂrm
vessel is classed with. .

FRED FR

£ ot
Oraft marks Aﬂ

Draft marks

Oraftmarks Qe AL MATKS

Load line marks

Fig 1.7 Markings on the ship.
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Notes:on markings. -

The summer freeboard and the FWA are not marked as such on the
vessel, but are shown in Fig 1.8 to clarify this point.

As can be seen from Fig 1.8, the freeboard is the distance between the
uppermost continuous deck, marked by the deck line, and- the waterline.
The larger it is, the more reserve buoyancy the vessel has and the less
chance there is of waves breaking over the deck.

The load line marks show the minimum freeboard allowed in certain
seasonal areas, ie in a winter zone the vessel has to have a larger
freeboard to enable her to cope with the worst weather that can be
expected. A chart showing where and when these zones are to be
observed is published by the Admiralty.

There is also a mark and zone for winter North Atlantic (WNA), which
must be marked on and used by ships up to and including 100 metres in -
length. .

d._mmm.mm: water allowance is for use when the vessel is loading in fresh
water, which has not the same buoyancy as sea water (assumed to have
a density of 1,025 oz per ft?). So, if loaded down to F in fresh water, the
vessel would rise to S by the time it reaches the open sea. The person
responsible for loading the vessel therefore must know the density of the
water at the loading berth.

If the vessel has a TPC of 60 tons and uses 30 tons of fuel and water a day,
then it will reduce its draft by half a centimetre a day. (TPC = tons per
centimetre, ie the number of tons required to sink the vessel 1 centimetre.)

Deck lina
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Fig 1.8 Calculating loaded draft.
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Although load lines were used by the Italian Republics right back in the
Middle Ages, the first record of an assigned freeboard in England is an
entry in Lloyd's Register in 1774.

In about 1835, the Committee of Lloyd's proposed that a freeboard of
3 inches per foot depth of hold should be used for safe loading, and this
was known as Lloyd’s Rule.

Samuel Plimsoll brought in legislation concerning freeboard in 1876, but
his rules had many loopholes and it was not until 1890 that the Load Line
Act came into force. This made it compulsory for sea-going ships to be
marked with a load line in a manner decided by the Department of Trade.
However, such legislation was not universal, and American ships did not
have obligatory load lines until 1917. The 1930 International Load Line
Conference instigated an internationally accepted method for calculating
load lines.

The latest International Load Line Conference was held in London in
March 1966 and the substance of this conference came into being in the

UK when the Merchant Shipping (Load Line) Rules 1968 came into force
on 27 July of that year.

Tonnage
This word derives from the fact that a 'tun’ was a barrel that held 252 gallons

of wine — hence 'ton’ in shipping can denote both weight and capacity. We
can break down 'tonnage’ into 'ship tons' and ‘cargo tons’ (Fig 1.9).

Ship tons

» Loaded displacement tonnage is the actual weight of the ship and cargo.

» Light displacement tonnage is the actual weight of the ship. The
difference between the loaded displacement and the light displacement is
the weight that the ship can actually carry and is known as the
deadweight (dwt) tonnage.

2 Gross tonnage (GT) is, very simply, a measure of the total enclosed
volume of the ship in cubic metres multiplied by a constant.

o Net tohnage (NT) (or register tonnage) is the total enclosed volume
available for cargo in cubic metres multiplied by a constant.

Displacement tonnage has little or no commercial use, and the size of
tankers is usually expressed in dwt tonnage — ie a 250,000 ton dwt tanker
means it can carry 250,000 tons of oil, bunkers and stores at its summer
draft. It is more convenient when transporting liquids to charge for the ton
weight carried - not only because it is a relatively heavy cargo, but the

16
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Ship Tons Cargo Tons
(Weight) (Capacity) r r - )
Long Displacement Gross Tonnage Long Short Metric Measurement
Light Displacement
Deadweight Net Tonnage

Fig 1.9 Ship tonnage.

volume of 250,000 tons of oil can appreciably change with, say, a 10°
variation in temperature.

Most general cargo ships, though, are usually full before they are down to
their marks, so a shipowner is usually concerned with selling space and he is
more interested in the volume of his ship rather than the weight it can carry.
Hence one always talks of a cargo ship of, for example, 9,000 gross tonnage
(9,000 GT). .

Until the introduction of the Universal Tonnage (UT) measurement in
1982, the whole question of GT and NT had been a complicated one from
the point of view of a precise definition because port dues, canal dues and
various government dues are often levied on these measurement tonnages.
So shipowners, who were naturally anxious to keep the dues they paid down
to a minimum, instructed their naval architects to study the rules carefully so
as to build a ship of a certain capacity with the smallest GT possible.

In order to encourage safety, governments would offer various exempted
spaces as an inducement to good building practices — ie the double bottom
was exempted from GT if it was used only for water ballast. Therefore, by
this time the precise definitions of measurement tonnage had become long,
detailed and fairly complex.

To add to this seeming confusion, different countries had developed Emmaqn
rules for making these measurements. Prior to 1982 there were m@oﬁ five basic
systems in use — ie British, American, most other maritime nations, the Suez
Canal Authority and the Panama Canal Authority. However, up until 18 July
1994, ships built before 1982 were allowed to retain their-original GRT A.mamm
registered tonnage) and NRT (net registered tonnage) if the owners so wished.

]

n,mo.n_m to see the

It is generally believed that the Chinese were the first :
potential of levying tax on ship tonnage, but that Henry V was the first
Englishman to think of it. Throughout the ages, there have been many
variations as to how tonnage might be estimated. Often the term ‘Tons
Burthen’ is used, which can be considered a crude estimate for dwt. The
following are some significant dates in relation to tonnage:

LR L]

¢ In 1694, the Thames Tonnage Measurement was first used.

17
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EH

In 1849, a Royal Commission originated the basic concept that
assessment of dues should be based on the vessel's potential earning
capacity. This was known as the ‘Moorsom system’ after the secretary
of the Commission, George Moorsom. This came into force in 1854.

In 1873, an International Tonnage Commission was held at

~ Constantinople. However, its findings were only followed by the

authorities of the newly opened Suez Canal.

In 1930, the League of Nations tried to get universal agreement on
tonnage. The principles proposed were not followed by either the British
or Americans, though they were adopted by most other countries.

In 1967, the Merchant Shipping (Tonnage) Regulations were passed.
In 1969, the UN Agency, the IMO (the International Maritime
Organisation), held an International Convention on Tonnage Measure-

ment of ships. This convention at long last brought in a universally

accepted system of GT and NT on 18 july 1982.

As these tonnages are independent of the nationality of the ship, they
no longer need to be linked to the registration of the ship, so their
official title is gross tonnage (GT) instead of gross registered tonnage
(GRT). Likewise, since 1982 net tonnage is abbreviated to NT instead of
NRT (net registered tonnage).

When initially measured, ships are issued with an International
Tonnage Certificate (1969).

._.o_:zmm_m_"_nmm:#mo:mm. and abbreviations

GT = Ky V where V is the total volume of all enclosed spaces in

cubic metres
K;y =0.2+.02log,, V

NT = K; V.(4/3 x d/D)? where V. = volume of cargo spaces in

cubic metres
d = Summer draft of the ship
D = Depth of the ship

K

2=0.2+.02log,, Ve

The smaller d is in relation to D, then the smaller the NT will be. This
allows a similar benefit to the shipowner as the now out-of-date
tonnage marks and shelter deck ships did in their era, in that a
shipowner knowing that he is going to carry light bulky cargo could
declare a small d (draft). NT can only be changed once a year.

* Paragraph ships .
“safety appliances etc are determined by the vessel's tonnage; ie a vessel of
499 GT may be a lot cheaper to run than one of 501 GT. ‘

Ships built to take advantage of such limits are known mm._omamam.or ships.
They are usually of the small coasting or short sea trade variety, but Aframax
tankers could also be considered a type of paragraph vessel.

THE SHIP

s The purpose of the multipliers K; and K; is to ensure that the new

tonnages are similar numerically to the previous tonnages, though
some ship types, such as Ro/Ros, have found their measurement
tonnages increased.

For passenger ships the formula for NT becomes more complex.
Phrases such as tonnage deck, exempted space, alternative tonnage,
modified tonnage or tonnage mark no longer apply under these rules.

There is no direct mathematical relationship between these tonnages,
whereby with the aid of multipliers you can convert one to the other.
However, Appendix A does contain some empirical conversion H:.:_.__mm
arrived at by statistical analysis. These will give approximate solutions for
typical ships. For example: . N

The relationship between NT, GT and dwt for a typical traditional cargo
ship is such that if NT were one unit, its GT might be 1.5 units and the dwt
2-2.5 units. We need to note, though, that with different ship types and
sizes these relationships vary. Some examples are given in Table 1.2.

Although GT and NT are measures of capacity, those actually n.o_._nmﬂ:mq
with shipping space prefer to use the grain space and bale space figure (see
Fig 1.1) as these give the actual volumes available for cargo.

o Grain space is the space available for a liquid-type cargo such as bulk
grain which can flow into every corner. ,

o Bale space is the space available for solid cargo. Bale space is usually
about 7—10 per cent less than grain space.

Various government regulations concerning manning,

§ British tonnage measurement before 1982 Although this is now largely a

matter of history, this system does illustrate the inventive nature of
shipowners and designers in their constant attempt to find ‘loopholes’ in ﬁ.rm
system and the administrations' endeavours to maintain safety and raise
taxes and revenue.

Gross registered tonnage (GRT) was the total internal capacity below the
uppermost continuous deck (the ‘tonnage’ deck for most ships), plus all
permanent enclosed spaces above this deck, less exempted spaces. Examples
of exempted spaces were double bottom tanks if used only for water ballast,
and crew ablution rooms above the upper deck.

Net registered tonnage (NRT) was the GT less deducted mnmnmm..mxmavﬂmm
of deducted spaces were machinery spaces, crew accommodation, chart
room, radio room, etc.
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QUESTIONS

What is a liner?

What is a tramp?

How can we categorize ships?

What are the constraints that bind naval architects when designing ships?
What is the expected working life of a ship?

What does a shipowner need so as to convince an insurance undenwriter that
his ship is seaworthy?

Name some of the Classification Societies that you know.

What must a shipowner do to obtain Lloyd’s class of {? 100 Al for his
vessel?

How can a vessel maintain class?

How many anchors are there and where are they on a ship?

What is the name of the special winch that raises and lowers anchors?
What are the Greek words for ‘chain locker’, ‘bilge’ and ‘peak tanks’?
What are bulkheads?

What are the facilities deep tanks have which can be usecl for the carriage of
liquid cargoes or water ballast?

What is the use of derricks and cranes?

What is the purpose and use of double bottom tanks?

What is ‘dunnage’?

What is ‘flare’?

What is ‘hatchway’?

What is a ‘shaft tunnel’?

What is ‘hogging’?

What is ‘sagging’?

What is stability’?

When does a ship become unstable?

When is a vessel said to be tender?

When is a vessel said to be stiff?

What is ‘isonchronous rolling’?

What are ‘slack tanks’?

How is the instability problem caused by slack tanks reduced?

Which are the markings on a ship?

What do the initials T/ S/ W /F /TF /FWA /LR stand for?

What do loadline marks show?
When is ‘fresh water allowance’ used?

: What does TPC stand for? Explain what it is.
36.
37.
38.
39.
49.
41,
42.

What is ‘loaded displacement tonnage’?

What is ‘light displacement tonnage’?

What is ‘deadweight tonnage’?

When is the double bottom exempted from gross tonnage?
What do the initials GT/ GRT/ NT/ NRT/ B/ stand for?
What is ‘grain space’?

What is ‘bele space’?.

What is a megsurement ton?
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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 possible for either line to be let go first.

Headline
~ Breastline

Forward
& backspring

_ Backsprin
L. d _\ alt
m

Breastline

Sterniine

, Putting eye on bollard

Leaving berth port side to (70 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-
forword bockspring- half astern. full ahead.
siow aheod. Let go backspring.

Leaving berth (port side to)

leaving a berth, starboard side to, with no wind or tide.

St'b'd side to
| Slow gh-slack 2 Stop-slow E_u_.;l. 3 Stop-ler go
awoay breastline Let go spring- breastline,
check Full ah.
breastline
\Y ® o
Lo Lo .

; ; ;

Leaving berth (starboard side to)

Leaving berth starboard side to (no wind or tide). Singleup toa................ forward
and a ............. .. aft. Put the engines to ........ T and the rudder hard to
........ <eeese. (1). Slack away on the................ until the stern is clear of the berth (2).
Stop engines, thengo ............... ,puttherudder............... .Letgothe..............
and checkonthe ............... . The action of the .............. . is to prevent transverse
thrust taking the stern to ............. .. and consequently forcing the bows onto the
quayside. When all is clear ............... engines and let go the ............... (3). Then
putengines ...............

Complete the description using only the diagram to help you.

Tide astern

_ — Haolf astern

L I —_u 2 4 3

o

| [

Leaving berth tide astern
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