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INTRODUCTION

The world we live in today has a dizzying array of vehicles. Those that travel across
land, those that soar In the sky, even those that escape our planet altogether and ply
the cold darkness of space. We can fly to the other side of the globe in a day, reach
remote mountaintops or islands by helicopter, and traverse deserts and steppe in

sutomobiles. And yet, not so long ago, all this was impossible

Before the Invention of the Internal combustion engine In the late 19th century, all
land vehicles were powered by human or animal muscle, and flying contraptions
were impractical. Now, imagine going even further back in time to when the wheel
was yet to be invented (around 4000 BCE). No land vehicles at all then (except,
perhaps, sleds). However, one form of transport did exist, and had been around for

many thousands of years. Boats

The reason boats wera invented so much earlier than land vehicles is because they
don't require wheels or machinery to function. Movement is easy because water
creates very little friction and allows the passage of anything that floats. The
first waterborne vehicles wore rafts, constructed from around 80,000 years ago
by lashing buoyant logs together to form a floating platform. The first boats were
hollowed -out tree trunks powared sither by oars or by hand. We can only imagine
the feeling of freedom that prehistoric humans first experienced when they set off
from some lakeshore in a dugout boat: watching the land recede from view, sensing

the water slip effortlessly past, hearing the gentle lap of the waves

These days, waterborne vohicles come In all shapes, sizes and designs, and are an
essentlal and integral part of our modern world. Cargo vessels haul our trade goods,
passenger liners transport us from home to holiday destinations, warships protect
our shores, rowboats provide leisure, speedboats excitement., and submarines

explore the ocean depths

So, put on your captain's hat, haul up the anchor and propare to sall the hsgh soas!
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Used by the ancient Greoks from at least 800

H nC l E nT VESS E LS BCE, penteconters (meaning ¥ifty-cared) were

a type of galley - a long wocden vessel powered

Bofore the invention of the internal combustion engine in the late by rowers and, when. the wind was fevourabls,

19th century CE, the fastest and most reliable way to both travel and
transport cargo was not over land, but by water. For at least 10,000

a single large sall Penteconters were fast and
highly versatie. They could carry cargo, transport

. - :
yoars humans have used boats on lakes and rivers, and later, after soldiers, fight other vessels or cerry out raids on

the invention of oar- and sall-powered ships, on the cceans too. This

coostal towns and villages

advance opened up a new world of exploration, trade and conflict.

Polynesian voysging cances ware used from around 3,000 years ago by Triremes were swift, monosuvrable and powerful
Southeast Asisn explorers during their epic voyages of discovery into the g warships used extensively by the ancient Persions,
Pacific Ocoan. Thoir two wooden hulls, lashed together with rope and boards, | <L Phoenicians, Greeks and Romans during the Sth
provided a steble platform even in heavy seas, and their sharp hulls sliced easily ' ‘ a, o > century BCE. Rowers sat in three levels below the

through the water, This design is so effective that it is stil used today ton deck (Hiireme Wisens Mheha-rower i Greeld
Above them were archers to shoot at enemy
vossols, and soldiers to jump onboard when they
got close enough. But a trireme’s most powerful

woopon was the bronze ram fixed to the prow -

capable of splitting timbers and puncturing hulls

i1+t
1ahiny

fti

The oldest known boat in existence is called the Pesse
canoe, nomed after the Dutch village of Posse where it was
discovered in 1955 Made sometime between 80460 and

7510 BCE during the early Mesolithic period, this dugout The ancient Phoenicians, wha lived in what is now Lebanon, were masters of the sea.
canos was corved with flint or antler tools from & single log They were the first people to navigate the Mediterrancan. Phoenician traders used
of o Scots pine tree It was used by hunter-gatherers to ‘gaulol, or ‘round ships’ These ships had wide hulls to carry plenty of cargo. and were

travel and figh on rivers and lakes ofton decorated with carved horse heads.



- EXTRAORDINARY VESSELS -

DRAGONSHIPS

During the early Middle Ages, few sights were as terrifying as a dragonship bearing swiftly down
onto a beach: the fearsomely carved figurehead looming through the sea-mist; cars rhythmically
tising and dipping; a blood-red suil fat with wind = and an eager crew, fully armed and ready to raid,
steal and capture slaves.

Between 800 and 1200 CE, Vikings [people of Scandinavia, also called the ‘Norse) nuled the seas of northern
I Jrope No one could mateh their navigstional shills and state-of-the-art vessels. With their sloek ook hulls

designed to slice through water te a hot knife through butter, dragonships were the most advanced boats

& their time. The sh P wos powaored throt ql' the waler ?“" s single woollen sail and two rows of cars Instoed

of benches, rowers sat on wooden chests which also held their perscnal belongings. whie weapons and food

were stashed under the deck Although immensely st drogonsh ps were lightweight c-—.;n_.;!- for the crow

to drag them across dry land

Life onboard dragonships was challenging: Vikings often had to row for hours on heavy seas. Voyages could

last for weeks, and there was no shelter from the wind, rain or sun. All this hardship was exhausting, but & gove

the mean strength and stamina - useful attributes when it was time to fight. Many historians believe it was o

Viking colled Le# Erikson who was the first Europesn to cross the Atlantic and set foct on continental North

America. This proves [ust how remarkable the Vikings and their drngonships really were




MEDIEVAL VESSELS

Although ancient vessels (see pages 8-9) were still used throughout the Medieval
peried (500-1500 CE), advances in technology allowed naval architects to design
bigger, better and more durable ships. These vessels could travel further and carry extra
cargo, allowing for more profitable trade between distant nations. European explorers
could venture into the open oceans to discover new places, opening trade routes and
expanding empires ~ often at the expense of the indigenous pecple living there.

Knarrs were o type of longboat used by the Vikings for trade, T
transport and exploration. Uike the dragonship, it was sall- and :
oar-powered, but the hull was taller and wider to allow more
cargo to be loaded. Trade items included wool, timber, wheat
and furs, which were transported all over northern Europe, the

Mediterranean, and Norse settlements In Iceland and Greenland

B b B g

Invented in China during ﬂnzndcmt\lry CE, junks are large wooden ships that are still used today
The first junks were M and used for transport, trade and warfare whereas modem jurics
have engines and ll!uudfoﬂnncport and leisure trips. Their wedge-shaped prows, wide hulls, tall
sides and flat bottoms allow junks to navigate shallow waters as well as the high seas

Used widely in the seas of northern Europe, cogs were sturdy and
reliable cargo vessels, capable of carrying much more than the
smallor knarr. Powarod by s single square seil and steered with

s rudder, cogs were more manoeuvrable than their tubby shape
made them appear, and they could navigate the open son a3 well as

traverse wide rivers to reach inland ports

Golleys were used widely in ancient times and remained popular in the Medieval
period. especially with the great Mediterrancan powers of the Venetian republic,
and the Byzantine and Ottoman Empires. Armed galleys wers favoured by
pirates, who ventured out from their bases on the North African

coast to attack ships and raid coestal vitlages

Caravels were swift, nimble and capable
of ocoon voyages and navigeting shallow
coastlines, coves and rivers =~ making them
the perfect choice for trading. exploring
and fighting. Powered by either square or
latoon sails (sometimes both) and armed
with cannons, these versatile vessels
were widely used, especially by

European nations

13
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- EXTRAORDINARY VESSELS -

MARY ROSE

Sl LY

On the 19th July, 1545 England faced an invasion. Francis |, King of France, had assembled an armada
of arcund 200 vessols ~ sailing ships and cared galleys ~ and sent it across the narrow English Channel
to offload a French army of 30,000 men on the south coast. England’s King Henry VIIl's far smaller
fleet, of around 80 vessels, would need to prevent the armada from landing. As evening foll, and taking
advantage of a fresh rising breeze, the English sailed out to meet their enemy. At the head, pennants
Auttering and bristling with around 70 guns, sped the mighty 60077-tonne carrack warship Mary
Rose, pride of the fleet and King Henry's favourite vessel

Smaoke and flame erupted along the Many Rose’s larboard?? side as its canncns fired st the approaching French

11

ships. To the thousands of people watching from the cliffs, the noise would have sounded like thunder. Then, to
bring its portside guns into the action to bear?? as the others were reloaded, the grand old ship began to tum
about.. and at that crucial moment a gust of wind hit its sails, causing i to list Water poured in through the still-

open gunparts, flooding the lower decks

Realising their ship wos doomed, the sailors and soldiers scrambled to reach the open weather deck and leap
overboard, only to be trapped by the anti-boarding netting strung aver it. Seawnter foamed around them, rising
higher and higher.. From his vantage point on Southsea Costle, Hing Henry himself watched the Mary Rose
capsize and disappear bensath the waves. OF around 400 men onboard, only 35 escaped with their lives




THE AGE OF SAIL: EXPLORATION e o

encountered ~ especially in Africa and the Americas, and cften with
great cruolty and viclence - and steal their natural resources.

Imagine setting out Into an unexplored ocean In a small wooden sailing ship
with no idea what dangers await over the horizon. Storms or shallow reefs could
wrack tho vessel, starvation and disease could kill the crew, or an unpopular or
unlucky captain could face mutiny. And yet, lured by the possibility of fame and
untold wealth, many European explorers did just that during the 15th to 17th
centuries, a period called the Age of Exploration

Long-distance exploration required vessels capable

it withatanding bad woather and heavy seas, and

with holds big encugh to carry the food, water and
equipment for the voyage (with room Lo spare for
any cargo picked up on the way). The carrack
doveloped in “':n'ln';n. and ‘;.;' sin during the 1G6th
century, met these requirements. Equipped with
J ’
three (sometimes four) masts, o omy hold

/\ and capable of carrying cannons, these

\ vorsatile vessels sailed from Eurcpe

all over the globe on missions of

discovery, trade and conquest

:n.'c-penr‘z brought death not only by sword and musket. but also by

introducing diseases suchas ‘n'm”p(_xx and typhus, to which the Hlf:vg'_"l!:yl‘-

F".‘C.:;',_, had no natural resistance. Millons died C“ top 0‘ this human

. g : . a - . 5 tfraaee m AN MOoTe wam ansiaved disre nd from thes "o ne
Africa and the discovery of unknown ones such as the Amaericas, increased Europe s knowledqe of the g "Y e f e ware enslaved: displace ey . DIIes ang

‘ Bl fon's RS e . PR N
world s geography and ocean currents. It also created contact with many other socleties, cultures and orced to work down mines or on plantations in abhorrent conditions

nations. | he resulting trade in luxury goods such as spices, sugar, tobacco and procious metals created

T~ o | ~
huge wealth, especially for Spain, Portugel, the Netherlands and Great Britain



FIRST TIME AROUND THE WORLD

In 1518, Portuguese sailor Ferdinand Magellan made an offer to King Charles
| of Spain. In return for funding and a fleet of ships, he would seek out and
discover a wastern trade route to the Spice Islands, located on the other side
of the world. Success would allow the import of expensive luxuries such as
nutmeg and cloves ~ and bring untold riches to Spain. The King agreed, and
so0 began one of the most incredible sea voyages ever attempted.

3 ¥, l ’(

2 e
1ihn Soptn‘:b;m Magellan
sot sail from Spain with 270 men
in five carrack sading ships - the ~ s
. Trinidad, San Antonio, Concepcitn, e
Santiago and Victoria - and
supplies for two years

-
\ 2 Magellan's floet battled through

terrifying storms, lashing winds and
5 heavy soos on their journey southwords -
along the West African const.

e, : A -
§ SRk D . B el e -
-~

3. After surviving the ;nonihg-long - .
- Atlantic crossing and a mutiny by the
gcaptain of the Sen Antonio, Magellan for a passage through South
ps relieved to reach South America 5 0L lead them to W

4. The floet saled south, locking

the ocean beyond . and the Spice
B WOter  |glands. The Santiago was wrecked
. during a fierce storm, but the crew
were rescued

8. Command foll to Spanish navigator Juan
Sebastian Elcano, who led the depleted
fleet to the Spice Islands. They had made it!
Elcano filled the Victoria's bold with spices
and sot off homa, leaving the damaged and
leaking Trinidad bebind

9. Throo years after seiling out and
having ciroumnavigated the globe for
the first time in hstory, Elcanc arrived
back in Spain in September 1522. Only
18 of his mon rermsined, but their places

in history were assured

7 When the floet reached the

Philippines in March 1521, Magellan

sot about trying to corwert the

indigenous islanders to Christianity

Some agreed - but others resisted

and on April 27th, Magellan was

kiled by warriors of Mactan lsland

while landing with an armad force

6. With no idea how vast the Pacific was,

Magellan and his men didn't see land
5. Magellan found the sea passage (later named the
‘Stratt of Magellan) to the ‘Sea of the South’ (which he
renamed the 'Pacific) on 21st October 1520. However,
there was still unrest among the fleet and the San
Antonio deserted and headed back to Spain

again for over thiee months. Starvation
and disease ravaged the crew, who had to
survive an rancid water, rotten biscults and

even leather. Around 20 men died.



THE AGE OF SAIL: TRADE ' 41474 %

During the Golden Age of Sail {late 15th to mid-19th century), European explorers
ventured across the seas to new lands, took note of any valuable natural resources
{such as tea, coffes, sugar and cocoa) and returned home to report their findings
The most powerful European nations ~ including Britain, Spain, Portugal,
France and the Dutch - ware eager to sacure these lands and commodities
for themselves. What followed was centuries of invasion and occupation, the
plunder of natural rescurces and cultural artefacts, and the ruthless exploitation,

transportation and enslavement of millions of indigenous people.
. S},

The many and varied types of merchant sailing ships that tranaported

the bulk of bverseas trade betwean the 16th and 19th centuries were ’

Kngwn collectively as East Jndiamen Ihn-' weore gor mn”:’ large —
—r:

with roamy haolds, and built to be sturdy (although later defitne

such as the Blackwal fn:_;.c!n and tea clipper [sen ;nn: were

built for spoeed) . As well and being big, they were siso

armed with cannons to p'mr-:' themsoives and the

precious cargo from marauding pirates

t's estimated that around 12 million Africans were forced

: - ' T - i - Blackwall frigates were three-masted cargo vessels
e . p : . — They were designed and buft in the Blackwe!l into slavery by European powers between the 16th and
% shipping yard on the river Thames from the late 19th centuries. Torn from their homes, they endured the
long Atlantic crossings to the plantations in the Carbbean
ond Americas onboard speclally designed slave ships

' 18305 to replace the East Indiamen. Blackwall
frigotes plied their trade between England
. To maximise profits. ship owners packed in a8 many
enslaved people as possible. This led to unbearably hot
e

Indsa. China and Oceania. One such vessel, the
and cramped conditions below deck, where oxygen was

Seringapatam, established a new record of only 85
days between London and Bombay (now Mumbal - s
. . — ey :
After 30 years of trade dominance, the Blackwall — Y : sometimes so low that candles couldn't bum. Disease,
— dehydration, exhaustion and mistrestment killed many
2

frigate wos superseded by the swifter teaclipper




- EXTRAORDINARY VESSELS -

CUTTY SARK




SHIPYARDS 0

Like all practical, nocessary and profitable technelogies, the design of ships
{whether they're civilian, military or mercantile) are constantly being improved
Vessels today can travel faster, are capable of longer voyages, are cheaper to
bulld and maintain, can carry better weapons and equipment, or are capable
of transporting more passengers or cargo. Our need for ships to transport
goods, explore our world and protect our shores is undiminished, and they
all need to be built by skilled workers in special locations called shipyards.

Most modern ships are built using separste prebuilt
soctions, which are craned into place and fitted
together like building blocks (this method is actually
colled Block construction’) Some sections are built
olsewhere and transported by road or rad, others are

constructed in the shipyard

Essential equipment such as
electrical cables. pipework and
ventilation ducts are installed
nside each separate section

When two sections have been

Ll

Shipyards need various types of cranes in order to function, The largest
= those used to move the ship sections into place and hold them while
they ars being connected = can lift hundreds of tons. They usually
run on tracks on either side of the dry dock. and mave components
up, down and harizontally. Smaller fixed cranes are used to ift lighter
loads. Mobile cranes run on wheels under their own power, and can be

placed wherever they are needed

Most large, modern vessels are
constructed, maintained, overhauled
and repaired In a dry dock. When
Hlooded, ships can sail through the
open gates and into the dock. Then
the gates are closed, tho water in the

dock Is pumped out, the ship comes

fitted together, engineers go

nside to connect the equipmant

torestonadry piatform and work can

degin Some ships are constructed on

a slipway located above the waterline,

when construction Is finished, they

are launched down the siipway - this

is often a very dramatic sight and can

draw many spectators




: Containers are moved around the port using huge gantry cranes that
CU nTHlnER PURTS can travel on wheels or tracks, and reach stackers, which function
In 8 similar way to forklft trucks. Containers are designed to be
transported by truck, train and ship 1o they don't need to be unpacked
Qur world today is global, and around 90% of traded goods are transported e bebal taceet ks mmakice ek

by sh aveo Items, from TVs to t-shirts, books to bananas and _
Lﬁtwmgmm.mmyummm«mdm L Josnny o8 {ash end efficiect Sk paselole
world, In a box stacked up on a container ship. A whole chain of complicated s
events, involving several methods of transport and lots of people, will have
made it possible for these products to reach you. They may have travelled
thousands of kilometres across land and sea to get to your front door.

factories whonthcycm ndo.orﬂuwu‘boulu
where they are stored until purchssed. Once
packed, the containers are loaded onto trucks or
freight trains. which then transport them via road

or rall to the container port. A standard 6 metre

long. 2.3 metre wide, 2

3 metre tall container con
carry 400 flat screen TVs, or 48 000 bananas)

The biggest container ships can carry -i¥
over 24,000 containers, and they

are getting bigger all the time. When

all the containers ore safely secured,

the ship begins its voyage, stopping

T Y R T A P P T g off at various ports and offloading
- . ST : .
t‘.ﬂﬁh&.hﬂﬂwlﬂdm SN 3 ﬁucmctoontw\ountoynmthon >

b '_ mwvd.sboudcndtmnfuwdh




AGE OF SAIL: WARFARE

On land, battles are fought with armies. On sea, they're fought with navies. During the
Age of Sall, the most powerful European nations bullt - at great cost - grand fleets
of warships. They were used to defend ports, trade routes and trade shipping from
pirates and hostile nations. Warships were also used to attack enemy ships, assist in

land Invasions and, to inflict financial hardship, blockade harbours to prevent the flow of
goods. Navios were essential - without them, these empires would have crumbled.

From the 17th century, carmacks and galleans were replaced by ‘ships of
the ling’ = & type of salling warship. They came in three sizes: first-rates
were the largest, with over 100 guns on 3 decks; second-rates had up to s "
100 guns on 3 decks: and third-rates up to B0 guns on 2 decks. Fleets

used 'ine of battle' tactics. Admirals lined up their flests in single file —_ i
and, when level with the enemy, let locse devastating close-range volleys |
of cannon fire called ‘broadsides’ The victor was usually the side that ’ |
maintained 8 superior rate of fire.

Battles during tha Age of Sail were noisy, chaotic and frightaning. Upon
spotting the enemy, the whole crew leapt into action. The captain and officers
gathered on gock to Qive their orders, and coloured “m_p. ware used Lo pass
messages and instructions to the rest of the floet. Marines with mushets
climbed up the masts to their q.'m-;x-.hm)'.x'vg positions Sand was sproad
on deck to stop men from slipping. The surgeon laid out his tools, ready to
recoive the wounded, and the galley stove was extinguished to reduce five risk
Carpenters made ready to plug holes shot beneath the waterline, and salors

opersted pumps to get rid of any sewwater lesking inside

. *

&

During a ship of the line battle, around thres quarters of the crew
wore needad to (Ip'_"n'_'_‘ the cannong It was heavy e-‘mn,‘_.(.ng_
dangerous work, and the cramped gun decks quickly filled with

smoke, flying splinters and the cries of the wounded. Solid round

shot was used to puncture hulls - not to sink a ship, but rather cause
chaos, Injury and death Lo the enemy crew Chain- and bar-shot was
used to split masts and rip through rigging Canister- and grope-shot

turmned cannons into deadly giant shotquns






John ‘Calico Jack' Rackham had & short but

eventful pirate career in the West Indies

Botwoen 1650 and 1730, in the trade-rich waters of the Atlantic, West Indies
and Indian Oceans, pirates reigned supreme. Rogue captains and crews of

between 1718 and 1720 His crew included

two fearsome women, Anne Bonny and Mary
Read Rackbam and his crew were eventually

: : N # . - g : $
many nationalities~ prowled the seas in search of prey. No one was safe from captured after a battle with a pirate hunter

these pistol- and cutlass-wielding thieves: fishermen and merchant ships were Rackham was hanged for his crimes; Bonny

raided for their cargo and, on the rarest and most lucrative occasions, galleons and Head claimed to be pregnant so were

for their gold. Pirates even formed an alliance called the Pirate Republic, which spared execution and imprisoned

operated from a base on the Island of Now Providence in the Bahamas.

Bristol-born  Edward  'Blackbeard’ \
Teach is the most infamous of the A
~ A ~

Loiden Age F.'.ytgﬂ Lommandmng s

L A A o

40-qun ship Uueen Annes Hevenge

Blackbeard adopted

n the Caribbean,
a deliberately terrifying appearance to

ntimidate his victims into surrendering

)

3-years-old, Bartholomew ‘Black Bart'

without a fight He met his end during a Starting his life at sea at

ferocious battle on tha deck of his ship Roberts soon realised there was money to be made as a pirate
it took five pistol shots and twenty Backed by o loyal crew, Roberts went on to become the most
sword strikes to &l him successful pirate of the Golden Age. plundering around 450
vessels In only three years He was killed in 1722 by cannon fire

from a Royal Navy warship off the west coast of Africa

C splain of the 30 qun sloop p.n'..’;m and leader of a pirate oot Banamin
romigold plundered the shipping lanes of the Caribbean. He helped
establish the Pirate :v_-pn_..‘_\lur, wos xnown to be kind to his prisoners, and

beard Teach among his crew. After being pardoned

hod Edward "Black 3

for his crimes, Homigold turned pirate-hunter, but was klled when

e
his ship was wrocked during a hurricane in 1713

33
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It's 1717 in the Caribbean Sea. A British cargo ship, the 300-ton, three-masted Whydah Gally, its
held packed with gold, ivory and indigo dye, has been chased for threo days by a brace of pirate

ships. With a boom and a plume of smoke, one of the pursuing sloops fires off a shot; realising the
game is up, the captain of the Whydah Gally lowers his flag and surrenders. He's lucky, The pirate
captain Is Samuel Bellamy, famous for shawing mercy to the crews he captures. Bellamy - a dashing
figure with a long velvet coat, silver-buckled shoes and four pistols tucked into a sash - takes the
Whydah Gally as his now flagship, adds more cannons, and salls up the cast American coast seeking

maore prnlﬂ‘l

Devon-barn Bellamy = nicknamed the Prirce of Pirates - only oper ated for about a year But in that short tme

t's believed he plundered at lonst 54 vessels and stole encugh treasure to make him the richest prate of the

Gelden Age. Commanding twe vessels ~ the powerful 28-qun Whydah Gally (Bellamy added mere firepower

whaen he took over the vessel) and a smmaller, faster sloop and with an expert grasp of naval tactics ensured

most victima surrendered to Bellamy without firing a shot But. as with al pirates, death was always close, and
" ~ . : —

n 1717 tha W wdah Gally and her sister ship were caught in & storm and sunk off coast of Gape Cod h\hnrq

ther vast treasure hordes down with them. Bellamy and most of his crew drowned

But the Whydah Gally's story did not end on that fateful might. because in 1984 the wreck was discovered

buried under the seabed Many artefacts have been recovered, includ ng gold bars, silver and gold coins,

ewellery, the ship's ball (inscribad The Whydah Gally 1718), swivel quns and cannons, tools and gaming pieces

Divers slso found an ormate pist ol still equipped with & re d sitk saah that might, perhaps, have belonged Lo the

D - ! Ts
rFirate Frince himsair
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THE AGE OF THE STEAM SHIP

The invention of the steam engine in the late 17th century and its continued
development led to a transport revolution. On land, steam locomotives clattered
swiftly along steel rails. On sea, steamships carried people and cargo all over the

world. Using engines fed with coal (and later, oil), steamships didn't need the wind,
and so could travel anywhere at a consistent speed. This allowed people and cargo to
be transported worldwide safely, reqularly and efficiently.

[ [ O
SS Archimedes (SS stands for 'steamship’) was the first vessel to be -—L—- !
bu-;v(:nssfully powsred by a steam-driven screw peopelios, when l' | l‘
it was launched in 1838. Screw propellers, located below A1 7, = I‘/ |

the waterline and at the stern of a ship, are more

efficient and reliable than paddiewheels

Launched in 1840, RMS Britannia was one of the first ocean-
going steamships (RMS stands for ‘Royal Mail Ship’) and could
carry 115 passengers plus crow A coal-fired engine tumed two

large paddiewheels, which powered the vessel through the
water. Howover, RMS Britannia also had three masts, meaning

it could make speed using the wind
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Designed by famous engineer Isambard Kingdon Brunel, SS Great Britain was
by far the largest passenger ship of the mid-19th century With an on hull and
powered by sails and o screw propellor {Brunel was greatly influenced by the
SS Archimedes see page xxx), it was bult to carry 360 passengers across the

Atlantic. SS Great Britain is now preserved as a museum ship in Bristol, UK

After witnessing the success of SS Archimedes

the British Royal Navy launched HMS Rattler \
in 1843 Armed with nine guns, it was one of
the first screw propeller warships. Along with
paddlewheel warships such as HMS Cyclops
and USS Missour, HMS Rattler showed that
the age of sail-powered warships was drawing

to a rapid close

SS Groat Eastern was o true giant of its day, designed by Brunel to corry up to 4000
passengers non-stop between Britain and Australin. Launched in 1858, this 211-metre iron

behemoth was powered by sail, the largest set of paddiewheels st that time and & screw

propelior. Brunel died aged 53 only s fow days after SS Great Easteam's first sen trial

Just tike RMS Tranic that launched 4] years later, SS Oceanic was built by Harland &
Wolff and owned by the White Star Line shipping company. And, like Titanic, she wos
a beautiful ocean liner with an emphasis on comfort and luxury. Passengers enjoyed
running water in their cabins, quality Furniture and portholes to gaze out at the see



- EXTRAORDINARY VESSELS -

MONITOR AND VIRGINIA

On 9th March 1862, during the American Civil War (1861-65), two strange vessels met in brutal
combat off tho coast of Virginia = and changed the course of naval warfare forever. The soldiers
manning the nearby coastal forts and the sailors on their conventional wooden warships had nover
scon the likes of the USS Monitor and CSS Virginia before and, as cannons boomed, fire blazed and
smokoe filled the bay, they all waited with bated breath to see which of these extraordinary duelling
vessels would win the day.

Although both ships were ironclads (metal-armoured steamshipa), they had radically different designs. CSS
Virginiia was built aver the hull of a wooden steam frigate called the Merrimack. Desigred to deflect cannon
balls, an angled wood and metal casemate was built over the gun deck. It had room far M cannons of varying
sizes, plus o ram ot the front. With a hull that rose only arcund 50cm from the water, the USS Monitor locked

more ke & submarine then o surfoce ship, and wos designed to be difficult to hit: its two-gun turtet could
(slowly} turn 360 degrees, giving the sallors the advantage of baing able to shoot in any direction mgardless
of where the vessel was facing

Both Manitor and Virginia were hoavy, slow and hampered by a lack of preparatian and comnbat practise. They
circled each other, firing over and over Cannonbslls ricocheted: iron plates dented; water foamed. The heat
and noise — especially inside the cramped confines of the Monitor's turret — was almest unbearable. After
several punishing hours, Monitor and Virginia = both wounded but still afloat - withdrew from the battle. In
the end, history’s first combat between ironciads was a draw However, the world had seen that the age of the
wooden warship was over: the future was iron,
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~ CARGO SHIPS ~ FISHING BOATS

Ships aro tho most officiont way to transport cargo, Waterborne vehicles can bo built Fishing boats are used to harvest the sea of its rich stocks i
much bigger and carry far more In their holds tﬁmmm and aeroplanes. And, of food - mostly popular fish such as tuna and cod. ~
of course, they can cross soas to deliver their cargo anywhere in the world. Modern
 cargo vessols are enormous - and yat despite thoir size they usually have a crow of no.
more than around 30 people. : 7<  Fishing trawlers drag large po
slied trawis ) behind them as the
‘ ed f 1 sled ¢ 1]

Thore ate two types of tanker. Crude tankers carry crude oil from drilling sites to

refinatios, and product tankers transport the refined oil products (such as petrol
or diesel) to ports close to where it will be sold. Supertankers oc “ultra large crude . ' .
carriers’ (ULCC) are the largest mobile buman-made structures in the world: the - '
longest was the Soawlul%&ﬂ‘\‘hh strotched for nearly h ‘_ o b pmatre.
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- EXTRAORDINARY VESSELS

RMS 7ITANIC
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On 10th Aprit 1912, the majestic vessel RMS Titanic slipped her moorings from Scuthampton dock
and began her maiden voyage (via France and lreland) across the Atlantic to New Yok, She was brand
now, deomod to be practically unsinkable and, with nine docks and sixteen watertight compartmaents,
was at the time the largest vessel aflost. It's doubtful that any of the crew or passengers would have

concelved of the disaster that would befall them on a calm, but cold night in four days' time

Titanic is perbaps the mast famous ship in histary. Constructed by shipbuilders Harland & Wolff and owned and

operated by the White Star Line, & was designed to be the most luxurious passenger liner in the world. First-class

passengers paid high prices for lounges and dining rooms with the finest fixtures and fittings, amenities such as

saunas, steam rooms, swimming pools and gyms, and spacious sutes with private bathrooms. Around seventy
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restaurant staff Including cooks, butchers and bakers « worked around the clock to prepare thousands

every doy, including bakad salmon, stoak, sheimp, lobstes, roast d s and ico croom

Ar &0 pen on the 1Gth ;'qvl, lookouts \p')th'li an iceberg dead aheand Thoir wirning came 100 Ble and,

burn In time, Titanic's hull soraped against the ice. Water rushed into five of the watertight

{ra‘,g“urg too quicsly
compartments, il_l'l'll'-;‘ the bow down Fram that moment. the vesse! was dooened W omeon ard children wete
oaded into the Wfeboats first, (many of which were sent oway barely half fulll, while Titanic’s stern rose ever

.|p~m:2\ xPOSIng the encemous, now stationary propetions ”"ny MO ') 2 f‘v hours after striking the icabery,

Titanic slipped bensath the woves and sank 3 800 metres to the bottom of the sea OF the 2208 people on

'
board. only arourd 706 suwrvived




guns signalled the end for wooden sailing warships. From the 1 A
designers turned their skills to crumg momdﬂg q 3

HMS Dn_\m_‘nxuur_]M was an eorly design of battleship

Launched in 1906, its design was so influential the
nama ‘dreadnsught’ was given Lo the entire generstion
/ . of large warships that followed In its wake. Designed
for long-range voysges snd ses batties, dresdnaughts

Battlecrulsers were large capital ships. They had smaller
naval guns than dreadnaughts and battleships, and
wore not as well armoured. However, they were faster
This allowed them to hunt down and destroy ships less
powerful than themselves, and outrun
anything more powerful (such

as o dreadnaught)
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used sinco the 17th contury to describe
ol boats. During the Second World
hips. sizod between destsoyers and

Traditionally one of the smallest warship classes during the age of
sall, madern corvettes were developed during the Second World
War by the 8ﬂUlh Royll Navy a3 a gwift and manceuvrable patrol '




BATTLESHIPS

Battloships wore used extensively during the Second World War. Single,

fast battloships were deployed to disrupt trade routes and groups were JM: o :hw_ woode? pleioc“’o:' e spen :he l"no ‘“,e

used to bombard shore defences and protect fleets from air attack. = ahend ?mp’ b:wl' X g::‘ o:e::" 3 :U:: baht : o::pl:

However, they were rarely able to destroy enemy ships with their guns, 9:'“ i h'um .2 > Wm’d‘ .1 oo i oo Coomng
and it was cloar that the age of the battleship was coming to an end. NI SR R P ey o

HMS PRINCE OF WALES

Battleships have thick armour plating to protect themselves and their crew
The fate of this vessel HMS Prince of Wales, demonstrates

from attack However, the more armour they had, the slower thay
how vulnerable the once-mighty battleships were to air attack

: became, which made tham easier to hit, even from afar As
Despite its armour and vast number of quns, Prince of Wales was ; 1 i o result, bottleships are no longer used todsy
sunk by Japanese torpedo bombers in 1941 { _\' I q ’ -
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AIRCRAFT CARRIERS

Aircraft carriors became vital during the Second World War - espacially
in the Pacific whare vast navies fought for control of the sea. Dospite the
thousands of big guns these floets carried, it was stealthy submarines

(see pxx) and aircraft launched from carriors that sank the most ships

Carrlers became the most Important ships In a fleot
Floating airbases capable of transpprting planes anywhere
In the world, they used steam-driven catapults to launch
the planes off the bow, and metal ‘arrestor’ wires strung

ncross the flight deck to stop them when they landed

Carrier-launched aircraft could ".~’. for hundreds
of lilometres {far further than any gun-fired
she }, soek oul ene my ships stack with bombs
or torpedoes, then retumn to their Heet to re-

‘um, fo~arm anc qo again
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SUBMARINES

Unlike other vohicles, the submarine took several conturies

of painfully slow development before it became a (relatively)
safe and reliable form of transport. This is because submarines

havo to do many vital and complicated things: they must
be watertight; capable of moving forwards, backwards, and

up and down in the water; bo strong enough to cope with

extroma pressure and carry averything the crew noeds to

survive while submorged: living spaces, supplies and oxygoen.

One of the first submarines was the Turtle
Invented in the US in 1775 during the American
Revolutionary War 1775-1783), Turtle was a single-

soater wooden machine with a nanc-operated propetor rudder

and pump to get rid of leaking water, It was designed to snoak

up on enemy ships and plant explosive mines onto their hulls

the Munioy was & 0
cduring trials, kill st
'.'--n‘;*, afte irnnur'i] 0 succesatul atiack against
an enemy ship =~ once a gain, taking the crew down

with it However, history remembers Hurley as the

Hrst submarine Lo sink a ship in combat

Submarinas only really bacame safer and more reliable in the sorly 20¢h century

The Germar "I.;‘, VI U-boat, powered by both desel and electric ongmes, is the
most produced submarine in history (703 built between 1936 and 1945), Used

during the Second World War to attack shipping boats (cr.n';(i-f with torpedoes),

Launched in 1863 and with a length of 45 metres, French submarine Plongeur (meaning

they were a grave threat to the Allied war effort

‘diver’) was exceptionally long for the time. The extra langth - needed to house the

large compressed-alr powered engine - made the vesse

ram, designed to punch holes in the hulls of ships

Spohn;‘\ submaring iclirmo | ‘:lm,m ched ]‘JF}‘)' had severs! rovolutionary design "v.\‘.l"cx
still found today on modern submarines. It had two hulls: the inner was watertight; the
ouler was streamlined. & owing far smmaoth passage through tho waler Ballast tanks werg

flooded to make the submarine sink and pumped with air to make her float

| unstable. At the front was n

LSEEEN JAARr

The fisst nucloar ~powered submaring was the USS Noautilus ‘:SSN 5!!1 Launched in 1q‘»’0 this

it even travelled 1600 km under the ice to reach the North Pole from the United States

vossel could stay submerged for months on end, journeying In secret all over the globe. In 1958,
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In January 1960, two brave explorers achioved something no one had ever done before Sitting in
ned the load ard allowed

o cramped metal sphere hanging boneath the submersible Trieste, US naval officer Don Walsh and oring the seabed, the men relessed th
Swiss engineor Jacque Piccard bogan an extracrdinary - and extraordinarily dangerous - journey to L themn back to the surface

S 3 Jacque P 1 bog t dinary i oxt d ly dang yt } t back to t} f

» ocean: the Challenger Deep in the Pacific. For nearly five hours, the "

we small, ¢ h the tanks was for the crew, a sphere desi

the deepost known part of th

two mon listonod to their vessel creak and strain as the water pressure outside increased, until they
< most pre shape Its walls were made from

finally reached the lightless dopths of the seabed nearly eloven kilometres below the surface ; ’
e P ’ made from uitra-strong plex . . owWe W O C push

i thnt lite rod o8 oxist

, which mean
Jppe witalng eleven buoyancy tans

than on, and meant th




ESCUE BOATS AND LIFEBOATS

Travelling the seas has never been safer. Boat bullding safety requlations,
ship designs, the matorials used to construct them and the technology that
~ keops thom afloat ensures that most ocean voyages pass without a hitch. But
Earth's natural forces are powerful: dangerous weather such as hurricanes
and the heavy seas they cause can damage or sink even the largest ships,
and accidonts such as collisions with other vessels do occur. It's on these
rare occaslons that rescue boats and lifeboats coma into their own.

W-dun rescue boats {sometimes called all-weather rescue
~ boats) are launched from constal bases and can travel quickly
 to those In peril on the sea. These craft are designed to be
‘ MM.&M’OMMMMnde
£ Ns t&m.ﬂon.ﬁw,mbowmd‘ombhd'op«wﬂg
" ,uw«mmmwwwwwm
{and brave) crews. Equipped with powerful searchlights, they

can reach o disaster spot and lock for lifeboats or people in the

soa, rescue them and report their position back to base so other

omorgoncy veasels can continue the cperation

Early ifebosts like those found on the RMS

Titanic (see pxx) were usually wooden rowboats

Capable of carrying around 65 people. each

Yachts are sailing vessels (sometines e ’ﬁﬁ)\ an
engine) with living quarters, and they come in many
m%uﬁhﬂdymwmm

craft would be ideally crewed by a trained

ssilor or officer who could navigate and keep
people calm. Each ifeboat was equipped with
an anchor, rope, fresh water, dried food, a

compass, lantern, and a mast and sail

Modemn Wfeboats (or TEMPSC - Totally Enclosed Motor
Propelled Survival Craft) are found on all merchant ships,

tankers and off-shore oil and gas platforms. These craft have
varying capacities, but all have a totally enclosed living space
that keops the people inside secure. dry and protected from
sunstroke and exposure. They have steerable motors, locator
beacons, food, water and medical supplies onboard. Their
watertight and fireproof hulls are painted orange sc they can
bo more oasily located by rescue ships and sircraft
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across the water quickly.




BOATS TIMELINE
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ensured that theaeroplane is-an everyday part of our lives —even-if it's just
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RECORD BRERKERS

Maritime technology has had far longer to develop ~ many thousands of years,
in Fact = than any other form of transportation, and the unique propertios
of water mean that ships can be far larger and heavier than land or airborne

vehicles. Hero are some of the most amazing waterborne world records.

OLDEST DISCOVERED BOAT

Pesse cance / Around 10,000
years oid / Netherlands

LARGEST SHIP EVER BUILT

Seawise Glant / 458 metres
long / 564763 DWT
(denadwaight tonnage) /
Supertanker / Japanese

-
.

) >

RAIRCRAFT CARRIER
USS Gerald R Ford / 333 metres
long / Over 75 sircraft carriad /
-4 Unites States of America
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FASTEST VESSEL
Spirit of Australia / 555
- kph / Jet-powerad wooden
i speedboat

BUSIEST SERPORT
Port of Shanghat / 43.5 million
TEUs (twenty-foot equivalent
units) per yeor / China

MOST PRODUCED SHIP DESIGN
Liberty ship / 2,710 botween 1941~
45 (average of three ships bullt
every two days) / Cargo vessel

passengers / Launched 2022
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) : When a ship leans either to port or starboard; if the list A voyage to test the seaworthiness of a
(named aftar small rooms in castles from where P . 45 T M

: gets too bad it can lead to the vessel capsizing. lsunched vessel. . s SIS
archers shot arrows). R

ANTI-BOARDING NETTING DEPTH CHARG Seadicic mﬂRﬂUD TR
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Commander of a fleet or navy - the most senlor

naval rank
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de-Havifland-Gomet-33
de-Haviftand Mosquito-26
Douglas-G-47 Shytrain-52

giider 10, 45
Gotha G V13

tibenthat, Otto-9
Lockheed AC-130 Hercules 52

Lockheed Sf-71 Blackbird 60
tuftwaffe—25

m

Mach ¥ 42,43
MeDonnelt XF-85 Gobim 45
Messerschmitt BF 10925
Meoemarschmtt- Mo 163 Komet 41
Messerschmitt Me 262 40

microtights—37
MitMi-26-60
monoplene-12,18




