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Taking to the water

To exerore, 1o TRaVEL, to trade, to fish, to fight, and for fun -
people take to the water for all these reasons. For thousands of
years, they have been developing new ways to make being
: on the water easier, safer, and quicker. The earliest craft

were simple rafts and floats. But then the hollow shell
which sat on the water — probably a hollowed log — was
invented. This was the boat, an invention as important as the
wheel. 5till used all over the world, the wooden boat is the
ancestor of the great sailing ships and the huge ferries and
container ships of today. There are now many hundreds of
different types of boat and ship, made from every
material imaginable, from reeds or animal skins
to plastic, fibreglass, iron, and steel.

ALSSYRIAN AMIFHIEIAMN

This Ancicent .'".e-;e-:_'!.'ri.".n s |'i|:|_":l'.'li|_'!,'
floating an air He is sitting
astrede an animal skin swhich has
Bean Blown up with air to make a e
sivnple foat, The Assyrians wene

wimy log rafis, Boaks made from animal
skbis Cpp. T0=11), and feats like this gne
forr fishing, crossing rivers, and fransport- -\-

itz wood, at beasd 2600 vears g, \

-

FALLIMG: QFF & [LICG
Thausands of years age, a
flan I'ing_ 'I|:||._'; miny Fiivg Eim,'rl
somicame thie iden of rrt.'licing
the first floating vessel. This
'I:-c:-}" L5 5 I“E % F'.Lnl:inE -
e-:-1.tn|.1:in3 up and FLI:\'—hiZﬂS a ]'.|-|,:-Ic_~
awinst the bottom of the river or
lake. Bur -.'_'-:i:\.'|.1|: in the calmaest
wiator, this |-:|E'.~:- shaps wiill aki it mell,
throwing him off. 1t can be madee stable
by bying anather log bo it bo form a rafi.
2 l-::-g can b halloaweed oot 4o
make a boat. This is mone stable
Lacausa the weight of the
passenger 15 beower down,

Ny

WHAT 15 A 50117

AL zrge vessels are uswally called ships,
Bzt this ward also has a precise meaning,
M ship has three or more masts all rigoed
with square zails, The Krvzenshiern’s fourth
mxst has fore-and-aft sails (pp, 24-13),
which makes her a “barque”, not a ship,

FLOATING TENDER

There is e clear distinction between a boal and a ship,
but o cam say a boat can be put onoa ship, bat a ship
can't B¢ put on a boat! This is a “tender”, a small boal

used to ferry people and moods between a ship {or a
bigger boat) and the shore. [Eis made of weeden planks,
theupeh Boats can be made of anything that can ke
formmed into o kollow shell,

Jar full af
tarbles floals
Lo iy weaker

Cork floats  Glass marble  Glass jar floats
sinks WHY D0 THINGS FLOAT?

It all depends on density —the mass of an object
divicled by its wolume, Matezials like cock loal
berciiase dhey are less dense tan wider, A glass mackle
sinks Bocause i is denser than water, Bul a glass far
Full ok aae will floak Bocause s denstly is made much
Tovvier By the air ansides 15 onagbles ave added 4ot the
far will sl fleal, al least wntil ils bedal density is .05
hitgh as the water The same bs troe of a laden steel box
=ik am oil tanker, fer instance,

Sz
! BULKY CARRILER
Yoni [k muost I.'I1I.II.|-\.'F.|L.'\-|l:i]:I.'\-_. thiz “bull cerrior” is 4o
Yard bip and cambaersome doomanoewyne ina hackour
bk ndier s avm sdearn, ledtoad sl Gall ships ane
g Lk . / ____"';" usarally called “sla]) is bBerinng pushied and pulled
o =g et o) by s Soome Bulk corciers can carney oy
- y ol i = B bonnes of cange. Bal ey
o - " el A skl compared e most oil
] 1'.| g, tankers, which can carry
'i 4 i Shrurd Lwviee as ruch,
PLANING HULL !f

This is the great [Ealian pilot T
Antonio Becchi winning the 1934 -
L2-litwe powerboat race at Palm ]
Eonch in the LISAL When if is A o
moving, fast, the engine of &
powerboat forces the bow
LI uliﬂi‘ﬁ]-r' s bt Hluie Eosst
- o " B rd
plancs”, skims, acress
the surface of the water

Mz, o
deofd satifs af
Iy

Tiller
Helder

Pl dee sandie Do
ab i havel ar sfup
TALEIMNG AU IIATS "

Hots and ships bivee their own
language and special mames for oy of thee parts, The front o “fose” of a
Tt 85 calledd Elae bosw; thae back or “ade™ is the stecn. Long ago, the sdoecing
Bsard wehiely was used bo guide a boat was leld an the right side, whicl
baercamme koo as Ustarboard”. Tl ledft side is called “por™. This vache,

i Arterian, is a tvpical sailing boat. She has a keel, 0 stop her being blowa

ot = & :idu'.v.a:.':c |J;.' kb w:inlJ_: [ARHIEL L :.-'.'m'.!:c_. il Beowsanid 40 CArTy bz ga i!_-x_; aril

. shroaads and skavs to bold up her oasis, She is steered by a cedder

which is moved by e filler

WHAT 15 X0 & B0AT?

':I'.I1-::-1|:_!.:I'| it bl aomoss watier. o losereradt s nok
a boirt o matk biscaasis it dods not comie into
contiset with the water 11 sits on i cushion of air
bt 3 ez 08 D) absoee the sacfisee

willy il= whirring propellers
pushing iz, mol wiler,




Rafts

DR]FT'WMH]D, LOGS, REEDS, BAGS OF AIR = rafts can be made from anything
which is light enough to float with people on board. They are probably
the oldest form of water transport, Unlike boats, rafts are not watertight
structures; they float because of the natural buoyancy of their
materials. This means that while you can usually sit in a boat, you
hawve to sit (or stand) on a raft. Rafts are found all over the world LIFE RAFT

Bipad e
“dimabale™ maast

J_H_:;.-ur'] e
_|"n|m s

)

. . ] f . Tive Bl o’ e Mleatisa, by e T98h-conluey Freach painloer
1N many bhﬂpﬂb and sizes, In Canada and Ru 3514, hllgE rafts are Cericaull, ilusteates a sad Lale, When the ship Mednzs £
: - . H was grounded, 150 people cscaped on a huge
| fﬂl‘g‘legfb}f lﬂt:ihlﬂtg_ laggeq:tlmumbe;b of ligb thI:fther’ E-Elﬁpl? ‘:]5 2 makeshift zaft, Bocase they had few provisions
) T 7 ' . ; i s R e
o L e A W }" l'l'HiJI‘ll-’ll'I.f:| 1IIMeer J0WIn r'ivers. E}g rarts are still usec as anad Fewghl among therrsebves, only 15 were

W fishing craft in many areas. Because they let in water, and the S m e af S Fesalbe
N crew can expect to get wet, rafts are more common in warm '
countries. They may look simple, but rafts are often very
carefully shaped to do a particular job on the waters

where they work,

i this Burmiesie river, severl
catks made of bambion ic:-'ll*:-;
b been lashad kgether o
form a giant Leating market.
Barmla isa VETY COITITIG
eraterial for radft-making in
Asiat, aned 3% even wsisd Eor
ealls which gu out fo sea.

HIGH AN TIRY

This raft’s high, domed
shape allowes jts sailer
Lo kel weell abaove
the cold walers of
Lake Titicaca,

- TELS 15 WOT & THOAT

= Alehogh it is sbapod like

3 & boad, this fir:|:|i|'||:, radt froim
== Anpola eleacly lets i wates, The

= ight wooden poles gre bzl together

= with pire and lashings, The rall’s shape makes

sure Ehal wheinal b= launched or landed throagl the

sugl, b= Nshing gear is ol swepl overboeard.

Spiir sl o haad
Nigpomabainiizes

TITICACA RAFT
Lakr Tiktcacan in thie Aol s
mmciuhaines s 3500 e (12,000 Fi)
aboove sea level. As no broes grow at
this hn.'-'iEhI! and weood st bis carried
up the rmeoantains, this local Incdians
make b from reeds which grow in
the lakis. These |,~!|,'|._'..'mt rraft havie
1h‘|l'\d|._:|l' ch:nl.Eu-d =ince |:|'|I_"}' W
Firsk s 'I'.-.:.r ST.l.'l:rl.iuh :':-:]'.lln:m-n-: in
the 16 cenharge

FAST BAFT

T wincsaachor, the Latist

IJL"I.'I."]I:IFH'II.":II.IZ of thi=raft, i=
thes Fastest sailing vessel

e macde, ocked at ganer

B0 ke 150 mph]-

Sheeriag
i

WHITE-WATER “EAFTS"

Like rafts made fromm indlaled
anlmal skins ar Bladders (81,
Ihe cradl weed fnthe sposl of
white-weater "raflang” Moal willy
the Belp of teapped ale Bl

They are walcrtight, and i
Iherefore maol really eafts
but boals,

D getriaiead.,
piesisai doaeid
ot do st vl
AR shleeps

Hivslad fuw sloesiing FLOAT FOR A KING
fist aliicl aee R Th Ancicnl Egypdians buodled
fresh b wvater Logelber thie pleatifol papy mes neods
Rorzing oner logs that grew an e banks of the River

Boile b Forvm vatts, Tl figuse on this
mzdel rafl, made about T30 e, 08
Kb Tulankleamiin.

Rudler for moniig rafl
wenee Boveery ned Jrila sea

GRASILIAN WINDSURFER
Fishoermen =il their egads rafts up to 50 km
(30 miles) off the coast of Brazil. They then Lash themselves
bex thae ek s they ame not swept everboard while they
sleep In thee morning, the men ke advantage of the
aonzhaore winads and sail back b the coast weith their calch,

KOX TIKL
In 1947, the Nnm‘cEi;ln Thor i'I-:'_'.-'-l,'rcErlhI
cailed Ehis Baelsa maft 635000 koo &b, DEHD i liessd
acrass Hwe Pacific Cocan in an attempt ko
slwww thad South Americans could hivve

L colsmised I’n:l!:,-'nl.-ﬁi.:ln I=Timads.




Skin boats

W RAPPED AROUND A LIGHT WOODEN FRAMEWORK, the
hide of an animal makes a watertight boat. All kinds
of animal lose their skin for this purpose. In India,
buffalo hides are used to build round boats called
paracils; in Tibet, sailors are kept dry thanks to
vaks. The native people of the North American
prairies once crossed rivers in “bull boats” which
were wrapped in bison hide. The Inuit of the Arctic cover their kavaks

BEAW MATERIALS
[ir the British Isles, cattle hide
was opee wsed lo make round
beats called coracles. It has sinee
Been replaced by canvas o
Mannel coated with tan

3 o GOING WITH THE FLOW
with sealskins, though with the recent rarity of seals most have switched  The coracle of Wales and England

is a one-persan boat used for
river fishing. The coracler
padadles downstream and then
hins b owalk back along the bank
mrr:,.'in__r; thix Bxxst o his back,

to waterproofed canvas. The design of many skin boats has not changed
in centuries. They are often made in places where wood is scarce.

They are light, manoeuvrable, and easy to
_carry, and some are surprisingly
& safe in wild water.

IRISH SEABOAT
The curach 1s found o e wesleen
coast of Ireland, whese trees are fow aml
the Allantic swed s wild. [t s butl frem
cattle hides —or in this case.a moedern
substitate, canvas — siretched over a swillosy
framae, Diespite its fragile appcarance the
curach is vsed For 2ca fishing and as
transport b islands far out of sight of
the mpinlane.

LIGHT AND SKINNY
[ts lght framework and
cover make the cueach
casy ko arry Irom the
soi bo posafe spol
high on the
beach,

*

3
,‘_ﬁr
Crussfaens for
extnr atrengll st

Hull, @ piveling wond
[k ailfed doovir

Ruogring thavar!
Y

Slveriag oar

HLURIEEX TREASURE
This E_n[-r] mcdel, Enund in o buried cachie in In:].'m-:],m.;:,'
b af a2 .;u_'.\r'l}' curtch, 1t cdntes From the I:i:r"sl‘-l:{'nl;l,lT}' i,

Cunaale
{loyz eefge af faell)
of malt weood

Frineicaerk of
tori (et drapechees

Tnzheed fogetber

BUFFALC HOAT
A framework of interwvoven slats of split
Bamiboo makes the south Iondian paracil
strong and rgid, 1 is covered with
sovieral buffals hides sewn togethor.

[MUIT HUNTING MACHINE
The Ionudt developed the kayak as a fast craft for hunting
s, wnlvws, arad caribou. As no toees gros in the

Adctte, they use driftweecd to build the light wooden
fearmesrark, over which sealskins are then tightly
stretched, Traditionally the frame was Lashed
and the skins sewn tegether with canbow or
seal sinews, but recently these have bocn
replaced b nails and synrhetic cord.

RACING I'ADDLER
Today, kavak racing on
rivers and specially
designed artificial race-
courses isan inlermaticnal
sport pepular far from (he
Archic, Although the baats
are consiruciod from
fibreglass, their design is
ﬁrm'l:,' ba=ed omn thie craft
of the Imaait.

Covering of abot 18
sevilskins, repliced
CEERY i
Hirpoon mwith
hanpe fenid
Dt wofth anefal I|:.:.-'-.-r
_|'i,:|rr'.'|.'|?r|':||_::l-' cafings

Tliraneing stick
far hagpons)

SEAL CULTURE
Asowell as |-:ae1i.|1|5 ik skin to make boats
and clothing, the seal also provides the
Inuit weith food and Bt o make
soap and candles.

SEALIMNG ITS FATE
The humnter kas fo be very stealthy fo get within g harpoon’s
throw af & seal. Ina n:ll.lE'h seq likie this, the quarry weill by
teveed toshore rather than lashid o this kayake
Fur fa ‘JI'.'I'U aiefer i-r?'l.ﬂll.-'n:lu'lf: Ciarihar antier o ih
et dererefer s Nae's

Farpoon live

Duaiehie-Dinded
piddle Cocipi? wliere under sits

Boathock _

FERREY ACROGS THE TIGHIS
This image of & boat covensd in
apa t-hwrark of animial hides
weas carvedd aroomne B50 v The
Assyrian saldiers that sit in it
e F-:_'n':l.'inH A war charint
acrss thie 'ﬁgrir: Tiver.

Seal binalder Mo
Yo EaTE danen i
.'ur.gwrmi apingia!

HASEET HOAT
The lT.'Ij':ﬁr - ]i.I-e:r.s.l]'r-' “hasket” —

i% o circular beat found an the
Tigris and Euphrates rivers in
]:r.'||:|. This - [3-£t) L'.'-c:L|:||.'|.'l|-u 1=
medium-sTeed; the biggest quitas are
thinse times as weide and can cacry 30
passengers or their weight in cargo. Though
its shipe is similas, the quifa i vecy diffecant i
construction from the Botish corwcle and the [nddan
F\.‘!ir.'!il.'i]. s framework is not an e lathice Buta
tigrhtly woven basket. Chuffas are no longer
covvered inandmal hices, [nstead they ane coaled
wiith o Pe{CIEL AT EY J:L:.-'-ur aof kag, whiels seals ghe
holas in bhe weave and keeps the water ol

Harpoor with
fread dvebasiid

Framy

A NATURALSEAL of sfniy

Tar oecurs nahenally 30 Irag, bot it bas ooly been
used by boatbuilders for the last 150 vears,

10
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Bark canoes

Lixe o sk of an animal, the skin of a tree — its bark - -
makes a watertight boat. Bark boats have been made in many

places, but they were perfected by the people living in the forests y
i . . H i WATER-BFORNE HIUMTERS

of Morth America. Thls land is criss-crossed by a v ast network of 4 it (N S e LIRS,
rivers and lakes which holds half of the fresh water in the world. : Tl'rl.‘.-"n.ilmrigri{h'leciplﬁl of -'11-1.:‘¥:l'.-'t|i~1 mlaﬂd:-* Unlike skin boats, bark boats ane made shell ARG, Were e:-:perlhqu-:-rﬁ wlo rade canoes
The people here built canoes for gathering wild rice, hunting, TR i 1 St 6o s i r::;:::}ﬂfﬂfhﬁ:{:ﬂﬁ? kel Tha L e:.l:rf::l|:f'|§1ps?f:.f|ﬁ?i Cotpang.
trans [I:'DI'L and for lﬁfﬂgil'lg war. The rivers have many : the comstal wabers of Tasmania. Bark canoes betimgy sewm bogrether wiith spruce roats, When CTIETENING were pholographed

3 'h . d or] were alsn made in Tierea del Fuege at this &5 dane, all the sewing holes will be sealed A canoe e be .:|1'|-:l|.- T —— abank 150K,
Iﬂpld 5, and bark canoes are Etmng cnog to nae rough ; H""_“'EF'”F:S‘“‘”" Arnerica, and in with sprsce gume. Then e rite will be added u:-n.'l.’l:u.d ul:nifl:. -ﬁlliﬁ weRmLn i carving a ril
water. They are also light enough to be carried around water- - Ak, i donesto, Slaeria and the canoe will be ready to float. Fishva s of Sitiea Tl b Tasfiad
falls and really wild stretches. The best bark came from the white ‘ h o the inside t stiffen the

canoe’s bark shell.

Crpss-slrnef for ::rnurl;_:rl'n"u arg. I i

paper birch tree, but some canoes were made of elm,
chestnut, and even sticky spruce bark. The :
Europeans who colonised North America
were quick to realise the value of the bark
canoe for exploration and the fur trade.
Al first they imitated the native tradition,
though these days the art of building in =+
bark is almost dead. But the shape lives on

in thousands of canoes mass produced in
plastic and fibreglass.

EHOOTING THE RAFIDS I?ul‘.!_.l sl = Pl caagis! aiks o Ergels
For Burnpoan colonists ol ot beltva of the ol
bewrists, thie wilderness of
Canada offered wncvalbed
© hanting and fishing, as well

a5 the thrill of riding rough
waber ina IEE|1I: e
flescibile baat.

Sevian denem aull
sarace raals and 2olad
il aprere g

f

ONETIECE

A botbom vicw shows that
thi= Adgorguin canoe is made from a
single picce of bark, Larger canoes ane
middde by sevving on extra shecds,

L)
o L L
3 -F" "'.'"3'4—_-.

. ALGOMOUIN CAMOE
" Thiz birchbark canes was made by
=T thie zoay of an Algongquin chief, The Algonguin
Tive in the Chtwa Yalley and around the many fritatazices
of the St Lavwrence Biver, in what is now called Ontarie. This s 2 smil]
example, about 3 m 49 8 long, Algoagquin war canoees were up te 105 m (35 Ftd.
They were rach faster than the Lirge elo canoes of fhe roqueeds, a neighbouring

preple whe waged war on the Algoaguin,

LIGHT
AS A CAMOE
Thuis chekadl from e
17th-ventury French map shows a “portage”
(Frerch for “cacrying™). This b a detour in s journe
i awhich the canoe is carrivd overland. Early North
Armerican fraders and travellers had b make
regular porlages do avoid rapicds or to get
froan oo civer systen to another. |

LEGACY OF DA KK ﬁ

Tl shiap of the back canoe is o |

suitabele for rough weater that ilis 55

slill copied by plank, plstic, and el
fitreglass boatbuilders today.

EXPRESS SERYICE

Thie Fuclson's ]5.1}' EIJI'ItFlil.I'l:f'
vsed this 12=m (A0-FE) o b
carry important aficials and
WFFETE Imssages. :‘l.:lnl.lngﬂl.-l‘.'
s ngrs is Framnoes Ann 8
Haplins, this painder of {his
rli-l:h:ln:'. Tl mesroal gafe lor
pacldling such o cuwse was 460
sdrokes o minle,

A DAY I THE LIFE OF TIHE MICAMAC
The Micmae Live o the east eoasl of Canoda. Theiy cooes wioere closed at the
ciuds so thad ey could Lake thein to sea and mel e swamped by waves [n
this scene, painbed aboul TE50, one of Hw canoes has a sail, an idea (ike the
puns bedveg weed Tor huntbng) tiken from Eusepean settlers, D earlber s,
e Micmiae vsed thedr conees Lo make raids doswen the coast Bar o the south,

12 13



HOT ROCKRS

A hollowed leg can be widened by Flling it
with waler which is brought te the boil by
fossing in heated stenes, This softens the
word so the sides can be pushed apart,

Large mmallet

Two-handed adze
for rough shaplng

Walers pey fo
fix aifiinik exlensinn
far sy B

DHGGING OUT

The outslde of this Indoncsian
Tagboat has boen roughly
shaped and work has begun on
biollowring it out, The depth of
Ehe Bt is Being increased by
fitting o plank fo the top edge
of the bl W hen the Boat his
taken sh.:pc, thie ln 1l sl be
rubbed down with fish skins,
which wark like sandpaper bo
aive it o st finish,

Dugouts and outriggers

FGR THE LAST 8400 YEARS, people have been chopping down

trees and hollowing them out to make the simplest type of

wooden boat — the logboat. The most basic of these “dugout

canoes” are roughly made, functional craft just large enough

to take one person standing up. Others, like the war canoes

made by the Maoris of New Zealand or the Haida tribe of

Canada’s west coast, can carry 20 people and are beautifully

decorated. Because they are heavy and sit low in the water,
most loghboats are restricted to calm waters. However, in

the Pacific, logboats were once used for

great journeys across the ocean. On some e
Pacific islands, two or more logboats are

lashed together. But more often a wooden float

is fitted to the side of the dugout
hull to make a stable and efficient
sailing boat, the outrigger canoe.

WAR CANOE

Lising enly stane toaols, the
Maoris of Mew Aealand coented
thir world's st bepuatifully
carved logbaats. Flallowed
From kauri pina trees, they
WCTIE 13 T 27 s (A0 EED InnE.

Core-frmarcled alze
Jor Fee .IJIIIIA-IIE'er\ll.:'

COLOURFUL CARGO CARRIER

I Adeica and South and Central America, logboats
are =4 an bvporlant mcans of water transport,
Fittedl syith a puedder and a spritsail or fueo (p 240,
dugeals like this carry goeds around the shelrered
waters of Cartagena harbour in ColumibEa. Very
sirnilar craft are feund in Fanama,

where thew ane used for fishing,

Saadl nialiet _|':'.|r
ﬂrj:.-irrg In

srenden Py

U Bing te which misoring
rispe o Cpmiiler” s Lind

PACIFIC A MNOIE
Thi= 31'.|-:'-:'F|.1I Eir;Ch.ing Faat Ercvm ther Solomon l=linds s a very
simple logbaat. By adding a plmk to i top edge and attachking
A 1:l|.1|:riﬁﬁ,u:|'r itis Pc:-eﬂ-:i.hh' by ek a m:i'li.nE-'I'.-::-;ll: thast cam cross
huncdreds of kilometres of open sea. 1t was in siech boats that
exploress from Asia colonised the many thousands of =hoads
that ded the vast Pacific Ovean.

IATE ARRIVALS
Thix !'.iF\.mi.t'Ii Hn'l[-l-nn is .11'ri1.'in|.5 in the PacifAc island of Goanin 1590, [!i‘_l.-' that
i Euzcpeans woens exploring and trading farther and farther castwards, Bt
it would take them another 200 vears (o discover sorme islands colonised
miy cenfuries carclicr I:|_'.-' sailors from Asiain d1:||:-.|_1l.|l COrIHS,

OUTRIGGER CAMNOE
This oulrigaer canoe from Tonga is Bvpical of eraft Dhiygeand hieil
fourcd all oser the Pacifie, A shaped Ly or “loat”
lins Bzt atbached 1o e nacrow dugoat bull to
imake it stable under sl The Joak is alwavs kept
Lix weanclward, U side the wand is Blowing

froen, where it acls as a counderbalanee to e
proessnere of L wind oo the sail. This stops the
bl froen Blowang over.

Tireart {sowkd

Pilnouler “curefle LI”
cuspiiectioes that jord Cndrigaer fioa!
Bz fp fTens '

a1

O 0T DIG THIS TREE
Though ey are abundant i
Asta and the Pactlic, pala fzees
and Barana tres Crighth aze boo
natrov (o make logbeats, Hewever,
cobn cogonud fibee, b= spun L make
rope de Jash om baats (p. o), and
the leaves of Both lrecs can be
ratted boormake 2ails,

o e

AN BACKIWARDIS
Lk all -:ml:riEh'u,'r:;-_. thisz
arauye from Sei Lanka bas
ace fiseedd T o stern. T /
l."':'li.'II.'IEL' Airection, the o
erew drops the sail and .';"'l
resets ibat dwe other /
and ol the boat.

B Lasshid i donel! Blereni gl
Trelees: abriliend o digbontd

LOS-FLYIMNG FISH

Pacific islanders catehoa ot of fying
Fish, 1ol just with their wets :|:||.c|:r
sk, Lk |:r|."|.".'|.'-d|.1|:|:|||:.-' in thise sagls!

Tiervae! teith dofie
Jur sl

King for painter
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Plank boats

By rixinG a nuniseR of timbers together, it is possible to
build a boat of virtually any shape. Such a “plank boat”
can be very long and deep, unlike a logboat, which can
only be as long as the tree it is made from. It can thus carry
lots of passengers or cargo and sail safely in rough waters.
Often the planks are fastened to a skeleton of sturdy
pieces of wood, frames. Alternatively, timbers (ribs)  ruapcererey _
ma}? hE ins,l__-_“]_'tﬂd ﬂftl:"l- 1._1_“;} PlﬁnkE, ]"IFI"I.’E bEEI‘I |5L'=-I.IIID.' |.|1I.']'|.EI.|I.|I;'I:-';_ T&‘Ei?rﬁ}tﬂﬁj :'l-'lﬂlil‘il:'-:'IE I ;
s Lt I, Joca RLLE I L0 Dieas's ey s
fastened together. A few plank boats have no e fery passengess and cargo Lo ships anchored
Firias E‘-;-i ribs at all. But most fall into one :}f affshope, Instead of Being nailed, their planks wene
: 8 3 dll, i sewn bogether, b allow
. 1y ) Ll fo meve s They wene
two groups: edge :]ﬂll"LEd, where the e B
planks are fastened edge to edge 5 iptrali boabs with
to form a smooth hull, or

R ——_

ot HALF A KEEL
Tl kel conn thee Engglish coble cnly rumes abongg the forepart.
This makes it easy for this Fisling Boat to be landed stern
First on sandy badches, Tl ey cedder mabes up for the
Lack of & full keel, reducing the leeway, the amownt the

binat drifes sideveavs,

THAMSIMAIRTS [N TAPMESTRY, 1066
Tha Bayeus Tapestry showes Williom the
L -:|:|1-:|l:|-e'n:|"' invading England in a

klng—ﬁt'.-lc |.'|FH|:....'I5\.I. 'I:l-::-.1|:

Lo
ruelifer

Elelorilely corval sdvinpsl

BUILDMNG A LONGSHI®

The Vikings did not have saws, Like the
Solomon [slanders, they used axes and
adzes Lo carve thelr planks with lugs o
which the frarne was lashed. The planks
vwere then hammered together with iron
nails, This Lapstrake or “clinker'’ method
weas pericoied by the Moersemen Ty aan, 300,

Both siils and oiers, thae
Vikings trivvellied from Norway
east b the Bleck Sea and weest bo found

SEWING BOATS
The fishermmen of lndin’s

lﬂPStrﬁkE, ".-‘l."hEI"E." Eﬁﬂh sl coast stll sowe thidr ¥ g i |
r % bopts, They place a wid cutoativs o loelod and Greenland., The explorer . ficr s 1
I]'].Elrl]:{ i ETI.H.IJS t].:-“- af cacanut fl{'rm {ooir) Lanif Erescamn wond Earther, becorming Hhe lig=l .:li,f:{:é-' :l'":,_l:’l:-ﬂb‘?; ']nd.ﬁ still in l'ﬂd’.: use all gver the
one below it. or marsh grass between Euraopuinn bo sk fook on {le Amsecican continent (rott ,",t:":“ B Northern Hemisphere,
the drilled planks wlien I seached SNewloundland, or “Yosland ™,
bofore Ticing them aroiisd thee year 1001
togethar with coir rope. Crcborg shap,
sicle view
ol =lern

Dl frame (rili)

CARVELD BOAT Fiwrk _|'|hiI?|.'i cifad sendic nor
I._I:_-m.;lll_'!.r ]'.ll.;nlnu.' et
s1:r;|irlhl; and Ehen heafed
and twistied indo .‘-|!|..'I]'.|-I'. [HTH
mach p!.'l:n'lr. o Flee dizrcz, a1 cnoe

Froem the Solomaon Islands, s
Baen carved ina procise shape.
Eattion — palm fronds — are used Lo
st planks together. The eibs ane
thien heshedd b lmgs, wossden progeclions

left st ingg o cach plank,

i Hind-caroad
Ill tharard {anh

.‘:'rn'réu_]; ixir il
vielfeal @ sl rvelider

Rattan fpwlin
fraeatd Inshivg

Lries

THE SEAL QF KIEL
[in e T8th oenbugy, Kiel
was A presperous lading
oo Bhe Ballic Sea bnowhat
i o Gorinany. The Lown’s
burghers chose 1o depict a
oo planked trading
ship, on thelr scal, which
wis psed Lo authenticate
official decurments,

MEANWEHILE FURTHER SOUTH...
Unlike cacly northern European Boals like the huale
aned the leneship, Mediterranean vessals lave
always Boen edge-geined. This Tath-conlury
pattiing shows Groek lshermen ol nighl
piallizez in Dhede vets foom swch a boak,
The noetherners eventeally
adopted edgemaning when
they slaeled bullding
Lz sabling sTig.

o shartlnd
e el

BEASTLY CEEW

The Bible savs that Moal's

Ak, e weeso] At saved e
amimials Froan e Fload, weas
135 mm G300 FEY Do, Do Ahuis T3th-
centbury English stained-glass
wrimelowe, it s shown as a hale, o
Northern European planked ship.

FTAMATORGATA
The [apanese system of tramie-
Lesiss, wcdpe-joined boatbuilding 1=
called vamato-gate.

.5||'1||r:.:" shern

MOSLEAN THE AIR
Thiz edge-joined Morluguese fishing
Baral is lavtched from a beach. [t hasa
fat Bedlom that slides casily over Hhae sand
ard o Righ pros that will never nosedive in
rough sl The square stern is formed by
Beltosn planks which have becn coreed ugs
sharply. This is a very skilled picoe of werk -
et Boals wilh squane skerns arc simply fitted
weith a Lare board, called the transom,
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o] Putting planks together

k‘t ALL PLAME BOATS ARE CONSTRUCTED from a number of flat pieces
Zé’é._#-.:a-‘. of wood, each cut to a particular shape. The planks are then
twisted and fastened together by their edges. Many wooden
boats (and all wooden ships) are built by {irst erecting a
framework and then nailing on the planks. This “inside-out”
method is known as skeleton construction. Some small craft are
built the other way around, from the outside in. This is called

*’-:-hEH construction. With this method a template or mould is
used to fix the shape of the shell, which is then stiffened
with an internal framework, The boat examined here is
a small lapstrake craft (p. 16} constructed by the shell
method with the help of wooden moulds.

PLAME MAKIMNG
[ kil :n_-n*nl'l_',-,pl.:nk-‘: had b b et Fromn
I aned boards by hand, with a Lrge saw
wicldud by bwo prople. Mowadaws, they
ire cuk I""."' aaclines.

e

Trmsamm

Spll Yo
Tl b
tir cadling

Sl to frodid
3 ) il fan pliice
M anot _|_|'|'r_r1|1f_|.| _|"m-"n'

Mondd — s boat i
syenretrical, only gy
|"r.71_|" T pcedieed

Clagap ho Nigld
Fhanes
Jsitin

e : Gl Conbrolinge

ﬂ--..__-r

—

Milict _|'i'.lr r.'r.ir'.‘lr'!;
in rnuf;-e'::

!"'.i': I':q':q ?

Wiandew eluidr for
VOPTIRLE CAFTRE 10 Bl

HIATRUILDERS SHED
This= husat's H'.I."'1I.'I]:I'I:l:'-‘|: anel
fransam l:]'.|. T ane |.'lv|.'i.|'|j_.r|
hald in ]'.-l:-rc'iti-:m b:.-' rip-:||]:-i.
weioden struds fasbened B
tha codlings. The plinks on the
sharbonrd I:rith::l siclis lave beon
{|.‘I.r.|1.'|'.|l.'1.‘| in F-cre-:i.lil.ln-'[':ln the |'_-ch:r|:
(lefth sicle, molols ase in place
foor planking up Gdding mere
|:|!..'|l1'k.-1-]. e this s 1.'n|:l|:||.|.'l|.-|!|:|.-r
one-pivee franwes - cibs - will be
fastened across the Boat,

Meimaild

BOEN FLANE
The plane = used Lo give angled edges

L Ll planks, so thal swhen they ane
fastencd o each alther, there §s as
rach conlact as possilile,

Mrl.rflucinu seribe for
=0T i, p-.;r.'nl'ln:]

"df"‘-"": T fFasten (or rivet] fieo

-::-'l.'\-e:r'I:|'|'.l|:'.~:'||1|._'l ]'.!I.:m!-c:-: l:nﬁ::!l]w:r_,
Fsless ame drallisd thﬂﬂ!ﬂh the
1:-'.-1:|.'I:|.|.1 and madls driven in from
the mudside. Metal svashiers =
Ty — ani Ehon driven
" awver thie madl points with a
__'r n:--.-'ing Pl.lm:h and hammoer
Firally, the sharp end is
sappied off w:il:E plicrs
aned fladtenned outb swith thae
b,

Spall

Aprowe, Loy
adiled o
strergdien bony

Ehyer sdnike

Sivmplack wdvieh
supparels hesl fie slad

E_'4,:||1pq'r mails

¥
RIVETING 5TLFF ﬂ

ﬁnp[wr T

Aosbrnke 3% 0 lHoe of one o mone

plrl.nl:.'\.' which runs from one e of

a1 Bzt o the othes, These nine addly
ri['l::p-n.'d strakes makse U o siche of the
bt Bacloae, lhtl}' LA r-c[l._fll_*n:nf all ning
bk s e-:-'l:r:liEhl: = thi= levwer 1,-df,c_' if
fhe ;_q.'l.TI:!u:lT-L‘L the strakie which is
fasbened fo the keol, Adier I!h-:'_:,-' e culk,
Eher strakes will b past Do sheam-§illid
brorx. Mlacle soft and flexible, they ane
then bent around e moulds and
fastened oo o top of Hu other.

Bali gid l|"|'.'l.|' |']'|||!h'1.'|'u_:.:'
sl erada

Tiall |'|r;~i|.1

lemamier

Cutting plicrs
for snapping off
nail ends

Eoving punch

Taprow “sieer™ shake

NGSAW FUELLE

Shesr sfraie

Gorbaard sleake Elerapost

Steieger,  Noeizeatal

Yo cleat for slrenigilicies

Threwrrt




B, the sienfaae tin)
pevshics against the avber

Oarsome power

HUMAN MUSCLE POWER is the most obvious and reliable way
of driving a boat through the water. Small vessels can be
punted (p. ) or paddled, using a paddle held in both
hands. Bigger boats may be rowed, with the help of an
oar which pivots on the side of the boat. Paddles are
far more manoeuvrable, but they are not as efficient,
because rowing involves more muscles. The best way

Stecring oar from a Fijian
prove, i sailing buoat
whith an aabrigmer

THE MAST EEea i
This Borman masaic tells the legend of how
the Greck hero Odysseus cleded the Sirens,

wea creahanes who sang beauti oy to lure
sailirs onko Bhe rocks, 1 made his coew
Blowck thedr ears with wax, I[‘ItlLIE;h b
Wiy oo curions b de the same,

r.a.:ini; T s ._*.11..1pc_u!
Tlike an Spoin, 1|:rj;'i1.'|.'- 4

to row is to pull on the car. But to do this you have Then hie had himself ticd F":*: P’ stz puch, The
4 = H X ¥ thur moiest, =0 boe wernald i sdinlior twists his aar
to sit with your b;}ck to the bu:}_w, 50 you can't see o it T tvschiodod e i the water, 0 he never
where vou are going! The ancient Greeks and 17 whii bo hioed pﬂl‘“‘f“ﬁ* 5t TWE HANDED B ke Rt Gt b e
- = Y L = . i . Tig Faen r + W - S0 2UPREEY SEEAOTLIREE DWIT GO0
Romans built huge oared warships known as i 0\ BRI ooy, © R
alleys which were row. as many as X Tt L rowing wilh one oar in cach hand, He B | y ¥ the ramh
g ].]. h I. E"d. b}r }F | et +_-'I.l_:;' i il i b hand, 11 Racing car ) kneown why the wehi car
] 3 i | e T e '%. is deing so with crossed oars, 2 = Char from > 7 has such an odd shape.
1,800 oarsmen. The slaves or PTISONErs I'u'- ' ..;_ ﬁq.l,.ti'{..ll method only found in Southeast Asia, [nfmnﬁ Venetian E
who pulled the cars lived in appalling SR Rodolies o frm an i,

a larpme Arabian
Steering ok Fisbang boat

conditions. Galleys were
still being used early in
the 19th century.

Tavhirar .*:nr']'_,'hr.'.m_:;
distanee braovl, furlvd

STATELY DOWE TIHE INDUS
This Indian barge was still beaong weed by e Mahaeajah of

BAMNGING THE DILIM

frafled upd daring Filte and cartoons often show a Raman drommier I . : 3 ; -
Iaffs : wha kept lime for the oarsmen. [n fack, this job was Udatpur o the 1930, 18 was 1.|:|'|I.:=u-:'||. because the [ndian
wswally done by a musician playing the fuse! prince it highoin e bos booking back al his sarsmen,
i = i Both paddles ad eacs can e used for P
, sduering. L this case, the basee is
puzded with a single oar over
o e ok quearler
T e, i LT "k | |
et e i) e Rl SR s — e
: === : - e | I e i il
e He — 7 - T SRR B e — . 4w

= S —

Paddle

Dheperafive ram fromm a
cataillilo,
Brovize canrwan S Peruvian

reei] Bt

[recoratod aar Mniles, FREMOH STYLE

*addle from a

v vaclt prilicad By Bhece e Built im the late 17th coentury, this French 4 FADDLE POWER

Erlll"?m':" il g.all:_ﬂ.r Wils |'|n:_:-]14_'| le=d l'l-_1_,r Al rlmr:c. ancd v O _|_,':7.!:l||1'||'||'rr .N':-‘w Ta SLOp & CaToe from
HART-MOSED WARSHIF Lafcen sails (. 23k Galleys wone popalar with Wincan outrigger maing arcand in
Greck galleys were floating batiering rams, Algerian pirates, and the French copicd some circles, these paddles
When an enemy ship was spotted, the galley of their craft. Like the Greek galley, this one Comaehe paddle from Mew Guinea and
wallld be poveed inbe it at fullspecd, oty to has & ram. A few gallevs were merchand HEAC F oA sl be :ﬂlp'!pl."d inko
lsole amd sink it with the rm, the long, vezsels, But most wens warships The st thie water on both sides of the
projection on the bow, This vase from 310 e, batle bebween gallevs was fought at Lepanio Dpubde-bladed canoe. The kavak and caball ito
shows a small galley with only one bank of in the pastern Mediterranean in 1571, But plastic kayak paddle paddles are double-Bladed, which
oars. The Grocks also built inger “binsmes”™ bercinase they wene very Fast over short ; mnkes Lhis operation casy, The
with tveg hanks of oars and “trinemes” digtanres, the French navy still b wear Zaire duront coracle poaddle is swept aver the oo,
povercrid by three banks. gl levss ok the beginning of the 19t century: pacddle palling the Boat along.
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Blowing in the wind

Tt exercy OF MOVING AIR can push a boat through the water. This is

:uimg. and people have been doing it for almost as long as they have
been making boats. The first sail was pu:ub:ublv a hand-hr-ld cloth. The
next step was to attach it to a mast. This is kept upright by the standing
rigging, consisting of shrouds which stop the mast from moving side-
ways and stays which stop it falling forwards or backwards. The sail
itself m ay be ]ums_, from a stay. But usually it hangs from a pole or

e e v

spar called a yard ..-md is supported

at the bottom by another spar, the =,

boom. The sails are controlled i | Sy
3 =

by ropes called sheets, which p B, i
are continually adjusted to & T V' == W o

] keep the sails roughly at __ ¥ First tack _.' £ g Hind

| right angles to the wind. : o '

Wind direction

Without confreboprd With cendreboand

."L‘I‘t"tltl'_‘:! HEELING
sat and hanging +
il ||I:I'I'|L'1-"| ile'lLl:Il'u L wwine g b

l|'||. Lerpr oof thie ieaist.,

— Jile

Titler exdension A shee!

; : FIE
.,T.‘:."'ﬂf'"{gm m:-\& J:{«.. ey




Twk T ik rst kniown PICTURE OF A salL, nearly 8,000 years old,
| comes from the Nile Valley in Egypt. It shows a “square sail”, ‘;‘; :
a four-sided sail hung froum a spar (the yard) which crosses the mast F 8! A
at a right angle. The great trading ships of the ancient Greeks, kg
Phoenicians, and Romans which plied the Mediterranean Sea § e R." 1%
TRy

all carried square sails. So did the longships of the Vikings
and the medieval ships of Northern Europe like the cog and
the hule (pp. 16-17). This simple type of sail is still to be seen
on any fully rigged sailing ship. But over the centuries
European sailors developed new sail types for particular
conditions and adopted other types from the Chinese and
the Arabs,

LUGSNIL
1L is Belicved that the Chineso
Yol i:‘l_‘.'l."l'll.l.'l.| the Tugsail, This Chingse
"." I'|'.;I'|_|~C",-:'| |.'|||:||.'IIll:‘.'l-:iillil.ll:'l.l.llrrr..'.i|i.|'||:I
Sarware fapadtl Ot viessel, bs poweered by theee of thoem.,
rare:bpsa "‘*-HH_L-:""""-I;:—._.____'_ This four-sided sail hangs frean a
[ }--.'-I'l.| which crosaes e mast atan
angle, Although lugsails ame now

Yiend o y widespread, ones like Lthis with
Sk dir dalid battens are eare olifsede China.
wpramasf __ This is surpristing as the Batbens
—— Rewep Vhe sail flal and make it
Siptiies very eisy lo feld up part of the |
I T —— zail in high winds. They also |

ke o goed lodder for |
climibdng e arisd! ||

-
i ’

Lrace __

Sivraied, ta ="
:=||,|ii'-'-.*.'|' sl

SOUARE SAILS
This Englizl barge currics both a squane mainsail and a erelus,
spuare bopsail, The sails do et have bo b =T aF cven painded ey

|l:l.'!.'||'|!.'|u|-.|r L1 r;|'|:|'|:l|'. T hrg." ame called SJIATe 53 ils hcause .
e vard is heled squiene — that &=, at right angles = o the
masl, T ek e brust wase of the wind, the sails ane
":\-l-'\-'ll:l'l:.';_..1l.'h.ll.ll'.l.‘| widhe bl I'.|'lp o braces T fied ko
e enads of the vards,

.'~'-l|.'.r|'.I
SPRITSAT
'I'I'u,-:-;p'ri =il was knosn to
the ancient Romans, It takes
it mame from the spail, a spar
which mins diaﬁnnnllg.-‘ NCTOES
the =il and holds its head
(ol up, This barge is
caTeying bwie spritsails, one
o cach miast [Ealso has heo
stavsails, sails hung from
stavs (opes or wires) rather
than yards (poles),

Surifsanl L

.f.ill_.ur.-..'uli.'.-:.-lr']'

Spritsail | Fory stageail

SETTEE
The setbeis is a tria n_!'.u]:l:r sl
om which the leading corner
af the foot (hotlom) has been
ok aff EH TR TyuS [t = et ofton
a0en an Arak Ir.1-.!i.|'||'. wrssEly
cilled dhosees, I:h|1|.|j;'||. thi=
|_~*~cr|111]:-l.,'- i= om o Fishing boal
o e River Milie

Latove sl __

LATELRN
This poarling

dherw froan Kuawait
carries Bwo treangular or
“ladeen” =ails. Like the lugaail, the laleen (s knewn as o
Fsne-and-att sail becaase it pard runs along the boat (Bhat is,
fream Fore foaft) mather than aceess il Probably developed by
Acrabsailors, it was the foreranner of (he sefoe, 11 s quite
a comberseane ol YWhen saglors go abeast (urmd,
they have S0 skacken the geing and swing the &
vard to the other side of e mas1.

Yard

. I e Db Fandfinr, o0

L S

i sl vk

doyp il =S

Mfizzen s

B fo s enililer
itz part aend Trwer o

Mazzeii

PRI

[avteear sl

OCEANIC LATEEM
The triangulir sieil on this Indonesian Boeal
From Bali is another Liteon, 1€ is st from a
very short mast, hidden i the pictuee by
Ehe Ballosing sail.

9
e

etz =mil L _ Forvimest
=

[ P Iiee g .
I (TS ¥ Sqeaire dapsail

' sl

MIXED SAILS
Krioven ais o caravel, this 15th-centu ¥ Portuguese :~|'||.p
carriced sUjLIERe =ails on her biwsprid and Front mast (e
forcmast) but Tteen seils on hee other iree masts, Two
conturies Later, bl riggoed shige bad sqoane saiks on all theee
minsts withoa lnbeen -::-|'.I}' e bl Hizd minst (the oalzzend,
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The Age of Sail

LIKE SPACESHIPS, SAILING SHIPS travelled to new worlds. In the
15th century, they took Christopher Columbus to America and
Vasco de Gama around Africa to India. Three hundred years
later a sailing ship took James Cook to the South Seas and on to
Australia. Thanks to the sailing ship, the continents and oceans
were explored and charted. In the wake of the explorers came
trading ships carrying the exotic spices, textiles, tobacco, and
other products of the Orient and the Americas to Europe.
Across the centuries, sailing the seven seas was a way of life
for many men (and the occasional woman). There were always
decks to caulk, vards to brace, watches to keep, and sails to
reef, furl, and mend. And ever present was the sea, always
unpredictable and capable of
rising in the sudden fury of a

shorm.
\ IWeedles

Prickes, ler making
small boles bncamvas  pgpane far

12UAYS THE SLIFPFERY SLOPE
I;m.nl.'hi.l'uE i ._*:hi]'.l i o fine art [p;:-. Jépd 7,
Thi= 'IHr'It-ﬂ:ntur:,' byl shoases o ]:-ﬁj; [p. 27
ozt Hee e-:lipw:l}r. Mlon svith hammiers skandg
poised, waiting for the signal to

knock avvay the wooden
supparts. The ship will then
slice slewvly, slarn first, down
a groased slope inko the water,
Cialy ehen svill Teee masts be
radsed and rigaed (oquipped
willy pogpses and sails).

Tinllack's horn
fiflzd with was For
hiolding neeedle=

..,__-- it 'l'llin1h[,|'l-:.;l II'.
sewn inkn c-r]l;lﬂ-: af zail, [
an-vr: can then be Hed Eo

thimbles

Fidl, for making
large holes in canvas

Seam mublber

Punich =ot
for mwaking
tharnlle=s

thaenis

TOOLSOF

THE 5aAlLMAKTER
Linbil secently sails were made by
hard By 2omviing steips of heavy canvas
fogether, Every large ship had a

sailmiaker in its crew a5 sails svere aften
daminged and had (o ke mended at sea,
The sailmaker's toals included a “rebber”, wsed 1o
mipke shatp creazes in the canvas before sewing,
amd & palm, to protect the hand frem e peedle as
it was puzhed hrough the canvas

Twane

I THE 5AILMAKER™S LOFT
This sailmaker is finishing o seamn, while anoether sall i bebng stoelched.
lioth sails will Be finishod by sewing o rope afl e way around their edges,

— i .
AT ——ﬁ 'ﬁ-—}'.dnm rasl]
; [

Fore royid
1L o S i

&
2 B ——b‘\\ ;

F

F—— M vyl

Firee fant
,-"‘%' e dopaidinn

Mndie tappaliert
sludding sl

POMIPED e
Caughtin a starm, this ship
(the fosepis Sawpond is in danger
af I;n:'ing_ ]_'ll_'u_':p::d. ]’-q_:-q_:-]'.!inJ_; hrl.'Fic'n:-;
whirn a wave breaks nver the stormn.
This TRy 3 the }i|'|i]'.l B wvesr
wi!-d]:,.' off course. I she turns
across the waves, .'-;hlr:rn:l.:r'

el mp-:-;i:-:l.*.

Cheker jil —
Dinsrer palt
h
Craff samdl
{ameer

Dhalyrvina sfriker, for ;-;hr.'In'l'u_:.; sadl
bolding don Favosprl

B for
aliediliong sadl

Frgnerchued

Fizre stasail

Forsail

FULL SA1L AHEAL

This is a roeschant ship of the mid-19 centure.
Because she has o mvasts both rigged with square sails, shie is
technically known as a brig. She is sailing with a light wind behind
hier, and her crewe has 2etas many sails as they ean. From the ends
of the mrain, tep, and tepeatlant vards, short vards and booms
have been run oul to set extra sails, These “shadding sails™ wene
careicd b all sailing ships from carly in the 15t cenhary.

EEETING THE WATER 5T

The caulker keeps a ship's planks

watertight, by driving old rape

ko the scams bedveeen them
and then sealing them up

with taT e

SHIP WORM
Worms like the
Lepedo bare holes o
inde e woaden hulls ni-ﬁ‘\.
zailing ships, Tiy the lake £
171 contury, many ships wene
sheathed with copper plates
b ke the destrsctive
malluses out,

SLA GREOWTH
This bofele was
pulled from the sea

caerusted with
Barnacles. These staicky
erusfaseans alse allach

terselvies Lo Lhe hulls of
wonden shaps, slowing the
visels down,




SHOW A LEG
The hammock was
adopted from the
natives of the Wiess
[nlics in the 1446
century, Before
than, sailozs slept
o the dock.

Sailing for a living
In ships laden with tea from China,
manufactured goods from Europe, and
sugar from the West Indies, sailors spent
many months away from home. They lived
in cramped and filthy conditions and had to be
tough. Their diet was poor — after the first few days
at sea there would be no more fresh vegetables or
fruit. For all this, sailors were poorly paid. A few
became pirates, making a more profitable living
by stealing the cargoes of other ships.

SAILORS FAREWELL

Thie zailor zaying goodbve 1o his
swertheart was a popular theme
for 1ath-centiry arbists,

O F DFUTY
These e are relaxing over a
ezl it thie mess table of & sailing
warship. The gunports ane apen
Ly liet im aiie and ligjlt Ly o batsle,
the gun deck is cleared away and
the moen busy themselves rapidly
loading and firtng the canmnon.

HARD TACK
Sailors dn the British Mavy wone issucd

with I, kg {1 1h) of these rock-hard
hiscuits overy day,

PEEYERTATIVE MEDICINE

Tor stopr galling e disease sy,
which is cawsed by a lack of Vidamin
British sailors ale lmes This onade
American salloes nleknarne
Thern “Lhmey=",

SUGAR ISLANT
This 17th-cemtury map of Barbados shows a sugar
il worked by slavies, Sugar plantations in the

West Indics made vast forhunes for
Theit owrers.

TEAVELLER
The hialds of
micsk ships were
infested with rals.
Fleas that lived o the -2
rilts carried the plague

frorn counlry
o counlbne

BARBADDS WATLERS
These measuring jugs and 28-libre
Ca-mallont breaker are for ssuing daily
rations of “Barbados watess” - rum — bo
British sailors, Bwen = distilled from
suagar cane and was favieursd on
board ship becawse it kepl much
langer than beer, Commen
sailors wene given orog, a
rvixture of four parks
waker 1o one
part Tum.

FORT ©F CALL
This i= Portsorouth in England al the beginning of
the 19th conlury. Like all ports, it had a lively ad
sometimcs vielent arca whese sailors could enjoy
thermselyves and sperd Uhelr savings.

bk B e e, - RCMLL QLT
R R THE BARREL

O the West Indian island of .'".nl:iﬂurl_. barrels of SLIFAC AT Losaicded .

aanibes o et welvich will shon LTy ther e r'h.{ll::';n:lini; .:-:hi]_'.l anchnred

offshicze. I fow wieks, thie sapar sl be on sale in Farope,

HOBESE TRAMNSPORT
Like all other cango, homes
I b ezoas thoo soas by <hip.
These animals are being
loaded ondo an
15th-century British
shilp by wsing a vand as
acrare, In the hold,
Ly stand oo sand
Lo prabect thiede fevt.

‘m\ JOLLY ROGER
., Movome s corkain why a pirates” flap is
A . walled a “Tolly Beger™, Tt may oome
“._ from the pirate Bartholomew
Raberts, who wore a ned
-, ooatand was called "Le
e Jolie Boage™ (French
™ for “the protiy
red oae”),

Tined heting
psert @5 CERIe

Harness kopt on
Tzrze thmmigiaonit
TETE

Larcvam

.|':|_

) = o o

s slaves on the
sugar and cotton
plantations of
the West Indies
and America.

The conditions on

atracious, and
many died on board. | r"

)

Horses were treated ¢

Hirrels af
o humanely.

fresht aoefer
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slave ships were ?l

HUMAN CARGO

Tl ]J'_-upll: woirre pesenzeed Froms
the slave ship Afleraz by o British
anti-slavery [.a-ul:nlf i 1830,

23 vears afber Brifin had
:I':inﬂ.l{:.r abodished slvery.

Hspuised or hiding, these pirates ane about to lonch a
surpdﬁu attack an the American !'il'li[.l' ﬂu_':,r hive hailed. The
sk faonas plrates, like Bluoboeard and I'.Tu{.ll:l.i:l. Morgan,

| all worked in the Caribbean, But pirncy isas old as shiz
and continues beday all over the “ﬁrﬁ

s | Trade of shame

In the 17th century

alone, seven million
ople were taken

rom Adrica (o work

w SETTING
- ACTHA

s
) S |_

CHAINED

[N THE HOLD
Some 345 male

and female slaves
wire chained up in

thie hinldd of this

i sl ship.
¥




shar .'u".'lzlr.ll-.g.'.' wolifeiy
|'L':Ir|"o;'._ll.' FIRe s

Thar’ she blows!

Wihien 1E spien a column of water vapour rising from the sea,
the look-out on board a whaling ship raised the alarm with
the traditional cry of “Thar’ she blows!” Small boats

+* were launched and rowed out to harpoon the whale,

" which had given away its presence by coming to the

5 ~ surface and breathing out. For hundreds of years, local
hunters all over the world have launched boats from the beach to
chase whales for meat. But in the heyday of whaling in the early

19th century, American and European whalers (whaling ships)

Sirdl af
anteal paing |
lerimes

J

Harpaanr

Fadddiv

The cruel and bloody hunt kept the world light and clean, for whale oil was

burnt in lamps and used to make soap and cosmetics. With the discovery of

a more abundant oil — petroleum - in the 1860s, the demand for whales
declined. But despite strong protests, whaling for meat continues in several
countries to this day.

INDIOMNESIAN WHALER

Tha people of Lamalera on
the Indoemesian island of
Lembata homt SpHCTIT whales
troem boats like this, Like 19eh-
century Eurepean whalers, they
use hancd-throaen ]1:|r|11_1|_1|'|5 ko
cakeh the whalis, which ane
oflen B ko thirose timass lomper
thamn the Boats that Toand them,

WOODEN WELALL

Carved by a sailor ona leng vovage, this wooden
rurdie] of @ sperm whale s inlaid with a harpoon
of bome, Thee sperm whale's huge square head is
bull 4k Jiguaicd wax called spermaceti, which was
aeed for mizker candles and cosmctics, The rght
whale and thie speem whale wene the most
|.'|.1|1t|1|.-e'n'3r|]|:,-' i111]1-c:-r|:.111.r. Baak all ten species of
great whale dincluding the Targest animal ever o
T Livesd, the blhae whaeled have boen ha nted,
surrrie almost o the F‘l.'lEI'lI: nf exEinction,

TOOLS OF THE THADNE
Ther boathoak is a peneral el used o bring
amything - be ita rope or a whale - bowards
the Beset. These sharp harpoons, kurded inlo
Ll .‘ltl.l'l!-.h'.'il:l;...;_ whixle, have piveding barbs on
Lhedr Ly, fo koep them fmily lodged inthe
Lzaists (esde Thae Inmwes weas nof thrown but
alablsed inde e whale. The broed borabspad e
wits vse Lo cut aant a
ol in the whale's
Lakl through which o
tewing rope could then

b L,

Harpoon

Spsare hatpoan

Boathonk

HARFOCNING
Thix whale would
clive whon strack - -

by the harpoon, swhich was Hed to a very long Line of mopae.
This whaleboat would ther be towed through e weater undil
Ehix whale surfaced to Breathe and divied again, This could go
vn for bours, When the exhavsted Teviathan Gnally surfaced
Eor the Tast fimae, e boat would close in and the Bowiman
weatatled REITEE By driving a Tanee inko 2 underkelly,

|i|1n15;F-.'||1-:_'

undertook long voyages around the world in pursuit of these ocean giants.

Thagir? it clumsyclvar,
aliioly siprponts lnepooier's
Froee aefien Foe droans

Biecket de splash
wveler an (e dine fo
Evep it cond @ if
Fieshes ol

— Koy af procisimes, as b
bt sy de gl for
sepemid fronirs

TARING A DIVE
Brrcimasar of Bl Longy
lame, i wias rare for a
s lalelsnt dor e
puilbed under as the
whinle dived.
Heweewer, whales
=oqrelivnes raned
Boals, and were even
Ko to have sunk
the whaler,

K of freale wnder
fier thne crene

WHALEBOAT
A Ph-century whaler
carried siy of these
whalebnats, each about
10 430 110 long: They were
very ]i:!'_:JI L strang ].'lp:-.lm'lw
[|1. 00 cradt thaet weere lossored
inta the water wille six micn abosrd.
A sail wonald bae Tesisted tF Ehie whisle
wwits s chiskinmee Ly, bt 2 it mesared,
the sadl amed minst weoald Be lowered and the
boat rosved. Onee the svlalie was within
striking mange, the bowman woald exchange
hiz caar faz a hirpann.

||||.'Jr'rll;l-;li'.' fae, TOH2 1500 an
LI 45(] _|"r,.l rl'.".ll:i: aput
|'.'.'|'|'."|.-|'!_|_.l wenlved oo aph

Hindling ket

Hudvehef fo cwf
fian! D Emenniniey

ILLUSTREATED IMNCISOR
Whitlemen passed the quict bours on Boand serabching prelupes on
whitles" bones or teeth, These arbefacts ane knowa as sceimsha
This example, midie from asperm whale's koodl, shows the boats
of an Engglish whaler in the South Seas in the 18508,

Ligperhived, @ stond pas!
dr il tve e aedeale
wves i

I FOFRE THE KILLL

A cxhavstod :riz',,hl
wwhnlis 15 abwmet by bee
Lneed, T the
l":L-.'k.HI'I'\-IJ:Id.. iR [k PR T |
bBoard the whaler ane
strip]:liu__q this Rat uff
annther whabe and
botling it up ko extoact
ther il .“».'Lﬁl.rl'.r}-, a dhied
wehitlis, bises L fora
single wwlaaleboat o
{one back, lns bBoen
flagzeed 50 dhal il ean
T founed again,

WHALE SUFFORT

Whalchone er “baleen™ is not bone bat
keraling the same material as human

fingernails, [twas used g
Lo sliffom corseis, o )
force fashionable
Tacddies imks an
clegant of
I'u'||_|1'_!;|.1.-.:= o
:-;I'|r|'|:||_~.
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Mofishod sterd

Paideal e

protects it amcd

Wenice is divided.

POLYMESIAN STYLE
A 15th-cendury Maori
crafEman froan Hee XNorth
Lalamdd of Mew Sesland
carved this figure do
adirm a canoe,

YEMETIAN STEEL
Thir stecl B

for ther '.'.'ie'ij'JI.H:-f thix 3-::-1|.d|.1lirr.:l: thi=
sterm. The six prongs H}'l.'l'l|1l1|'i5-il_"
thie =ix wwards intoowhich

A splash of colour

Brcause tHer Lives depend on them, people have
strong affections for their boats. To make them more
beautiful or individual, sailing boats and ships are
often decorated with paintwork or elaborate carvings.
Traditionally sailing ships had a carved or painted
figure — the figurehead — on the bow, which often
reflected the ship’s name. In contrast, modern motor
and steam ships are scarcely decorated at all.

ROMAN BIRD

Fosged i the 151 conlury adx,
this brote goosehead
prebably adoerned the slerm
af a small Borman

rerchant ship.

if the 54:-n|.1n].1 p. 343
ks as acomnterbalianee

[557] r;;__':ﬂ _|'j el

THMGFISH HEAL uif 1:|:r|'||r_|.|

M fanciful creabune - hald
iz, half tish — ddecomates the
buxw oo Ehis 18th-contury barge
miacdis for the British moval family.

bl winens Bovon sils
T cril
~n S
i ';.(-k ‘-""'-(’.. .

Booim ceuleh k
for fishing boat oo
from SUralays g sy gy

in [ndenesia ‘j.- ‘ﬁ"

PEETTY FEMXNY

This coin shows the bow of a
warship with anecuabas, It comm-
ermarates the Cypriot victory in the
sea badile of Salamis 10 306 p.c.

SALTY STERM

Thas colourdul sfermn
Leloings Loa very
functional Beal, a
woeden mugela that
carries sall between Lhe
Inddoncsian island of Maduega
and the mainlard.

MYSTERICHIS PRESIZENT
This Fir,un;-'h.-l_'.'n:i if Abrabinm
Lineodn, Prosicdent of e USA, was
wyashied LI o bsach i !h;*f;riil}' |=Tiss;
et Ehe soatheest coast of I':|1|.;I:|r||:|. Whst
.*-.I:.i]'.l it eamie from, o 3 sank, amned awebat
Taprpened o its oo are all meypsteries,

LOEING AHEAD

ik many Moediterrancan
cratt, dhig ]’-::-TI:I.I;'.';_!H'HI'- “lnlE
o™ beat has an oculus
(z ewe i th b, sor that

it e Tae” an i pliaghs
tlirczh the witker,

- SMNAREY STARE
Siocl warships have mo
o o fiﬂll.n_‘-'ll.-l,';uis and
st b combont with small
|:l:|-'_1|_;|.'ﬁ omn their !'.-1'i-.']p.|_*:-;. This o
-:Lupil.'l::i Bl uissn, the Cireek shie
mcster weith snakics for hairand a
sfiare that tzrmed her encemicvs to stone,

HOOM CRUTCH
Thiz practical device
comes from an Indoenesian
jukung from Madura, Its
cenlml notch supports the
b sl newer Hee 200l s
lovwered .

Mistiner aof

: s ) St el
SIFRIT FIGURE

This ﬁ_!;l,:lﬁ:_' nf sy
aneestral Hpiril: ance
st i S WA CiT
froen the Solomon

Island=. The
wearriiors boeliovied
Lt Tee vwenaled belp
e b LTy ok
A sucevssiul raid.

PAITNTELY ALY
Sailing ships often kad
female mamies — and
fenzale fgureheads. This
v of Mardanme, French 1
:1-_'3.':|1|:||.1|.1:-|: librsrty, 3:|':|n'-:i .
Ehis T 0f o Gl Benks
fishimg boat {pp. 42430 In
LY cultures, boats ane
resmarebed as buringy farrmealy,
thougd i Ehe semae cultures it
i ot considered 1l|1l|:|r|-c}' B
Fave o nsal womian on board!

fird fo
e Foad

Tilter

Sevmnnid

RO AL RUMDP
This iz the steem of the barge
with the n'l,':_!;l'i;;h o o the
"'F‘]“-"-"'it'-' g, It wins
designed in 1752 for
Prince Froderick, the
s of ]'-".i:nj: {_:-emrﬁ.: I,
l'r}' Willizerm Eont, an
|i|1Eli::!1 |.1.|'||:|:-;1;.'|'|'l|_=
pardiener and
architect,

RREAGOMN HEAD
This t:_'-'rriF:,.'ing carved
b wwas probably the
stermpost of a Dark Ame
r.ﬁi-:iiu!; bk, The raid was
nil a saenss, for the boal
sank ina rivermouth in
whint is now IH‘|EiI.ITt1 in
aboat KH A, This
mises it wis In::-cn;';l:rl}r
ter B Bronem o Wi king
bronet, thowgth simitlar
E"L,-!:l1:n'l1|'r|-:iu T
mertiomed in thae
Mo sagas,

Hacliler
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Ehmeat shern

Muwmc PEQPLE AND GOODS on water has always been
cheaper than moving them about on land. Most
countries have rivers, lakes, lagoons, and other natural
waterways. Many nations have added to these by
building extensive canal systems, along which
e ot o fatherat CATZ0 barges sail, steam, putt, or are towed. Great
widor oo ore side, the port canals like the ones at Suez and Panama were
e, than the othes This - Jye 1o shorten the journeys of ocean-going

e Lo wondolies can row

witl one car and still zo i a 511f}}5_ Speq‘ial boats have been devel DpEd

AL dne: on all these inland waterways. SOMme are VENETIAN
built to be highly manoevrable for work in confined spaces, ¥ Ih';:;f;gr:l'; =

'n_'-.1-:j_'_u fora wr-c!d'inz;
i AR one time rich

familics 4'4'-|11.|:I|.-1|.\'_1 for have
thi kst Lnwish E_nn-:!l'-l.w.
unkil the Venetian stebe decroeed
Tt 1':‘1-:':; must il bie bBlack I;p-. 32

like the "L'*':'j,-’]'nn‘tEtI'iCﬂl gondoela which ferries passengers
along the narrow canals of Venice. Most are
flat-bottomed, so they can run aground

without getting stuck or toppling over. A flat
bottom also gives a boal more cargo space, but
the absence of a keel makes it hard to handle

in rough waters. So some canal boats have
leeboards, strong side-mounted stabilisers that
make them more seaworthy.

FIONG KNG g

HOUSEECATS
O the inered ibly
crowded ishnd of Hong SRS
Fang, many people make S

called junks dpp 24251 (6
OF ZAMRans, e

= ONENORSE MOWER

- rLl'|'|'].'A'I!|:'I‘| g Lazd .'||.-::q.||..!1,:-:||.|q_
"o

the canal= Dutld ia Britain in
the 185U and inde e 1465th

GREEK SHIFIIMG LANE

Saltweater canals, like this one which P £ ~ ;L;Mrl::ll'?ﬁ' T-; lI_Ia'ml1| ”Lm :}.\m:w

cuks a chamnel betwocen The Gulf of o SRR i v I::I I]';:,I' T

Corinth and the Saronic Gulf, arc o e et o]

cxamples of making U watcr suit ) o ]
Uhe shigs, ralser than making ERESLFISE TER Y ool

AcChinese merchant wses his "sampan™, aweidlerr vy
Chinese for “Hurew planks"™, woocallogt Tish
drom lisbwersaen all arewnd Lake
Croanting, He foads e live fish inlo
comparbments i the ol and takes
s o a i kel dosen Lhe Yangtee
Eiver The countless kiloretoes of
rivers, lakes, and canals eat oness
China have given riso bo
bt reds of Iypes of
ERTVTLATL

Ll ships suif the
walet!

Hieorbvwr paaid Sliding anpriny

pede i posiiing
fuand iidoryy |

|:'_}|:.l._'71 afer wpne da
et Boarrd aneders are mioeondeel

34
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.'-'.'.l;.l.-::lf.'

GIONG DLTTCH
Thi= eh-contury Dtk canal
Broal is ffat-bollamed. 1L s e
tecboards, ene on cach sidse, Bl
cnly o — Ehe Leand an e
levward side — was loveered
whaen sailing, Thase boal= once
Pambsered wpr and doven the
iy camals of The Loy
Cramnmlries |:.1rrg.-'i:|15', -\._'.;'ir:_.;n

Vory similar pleasuee craft

wdl e s swakers I'-::-.i.1].r i

LEEIFRA KLY
Lk o el -I,p. Thora centoebywancd _r-‘:
e 230, i loeboard reduees the J_s;,-"""
amount a vessel drifks sidewavs,
Thoe Benard i Fastened do He _.:5'5&
stale ol o fld-Eottoned .c?j.).
sialing Boeat, sost canbe &/
swtiryg tonsn oo s Fd £
pheal fn deeps walor __:_.-f

.-"I.llr:'.‘r.lr.|II

o

_ _l_._‘__ s
9 FF
e

Prufir

Piatie

RUIDYER
Like thoe leeboard, $he
=dorn I'I.I-J.-'.‘IL'r L B
Chinese inventioz.
Howwewer, thas
Dhwiteh ecarnple
shwes the Ly pical Wesbeen aethod of
rouanikiig with dwo pins, called
plitles, These Gid into melal
sockets fpudmeonsd fsdened Lo
She Disat™s slernposl

fu-lT_.':f. adype of
forrz-na- ol wand

Wi enilelir

WEST MEETS EasT

Tl first Cliinesas priert b b opened
Lia Ei1:r|.||'.-.'.1|:|e-:,'i.i:|1|.I-::-1|. |t 1'-}" e
posuth of e Poarl Kiver Do the
il of 4l 199G oty v
conbd see the moest modern Western
sleamships anchored in the civer,
et Lesded aod unloaded Ly
=atnpans and nanks sy lamsa design
Prined oot cluacged for conturies,

Sdirienr st o




Steam and paddlewheels

As THE STEAM ENGINE was developed in the T85th century,
inventors and engineers experimented with new mechanical
ways of driving boats and ships. The first big development
were paddlewheels. As these huge wheels turned, their flat
blades dipped into the water and pushed a vessel along,
Paddle steamers were very manocuvrable, and were soon
travelling all around the world. But they were particularly
suited to the shallow waters of rivers and lakes, The most
famous were the elegant paddle steamers of the Mississippi,
‘which are still going strong - the world’s

largest river boat is the Mississippr Queen.
However, for sea-going ships
the propeller soon gained
the upper hand.

U' A CREEE

Pl lis s desamers are fooswvide for mariosw rivers,
L The Afeasinr Cheeir, il stars Huimplhiney
Bogact and Katherione Hepbuam hind cneapgh
Eevable navigaling a small screw slepmcr in

e vivers of
East Sdrica,

FALATIAL FREIGHTERS
Iz Hreir o, Lhe Misstssippd stearmers were as
Luasurious as the greal linees of & Labey age (o, 52-571
Bt Fis=t anad Foremwest By svene carso carriers,
collecting produce and dellvering supplies to B0 stops
s bhoe raves bebyveen Memplis and Mow Crleans,

— - r = g STERYWHEELER
= S Irstead of fven p.:.,'hlI.._-l.=.'hwl:-:,-::-|'.:' ot e sicla,

st hieelers hiove a t.inj;'lr- whool at the noar,
'I'I'u,'-_1_.' can work in shallower wader tuan
stdpwehiqelors, This is i musdern
meplica of the stermwheeler
Miekcliez. I Bror ficst woar,
1R, sl amacde 30 krigs
Erebwveen Moevw Crleans
ard Vickersburg
arad carried over
St U b les
CHiRo

The Kong Alfred weas one of 30

Pt covrr oF “sponsme”

Endraae fo below deck
SOCARMTT 0N |

= AR T g Il i'l_.

CATCH A PACEET
The King Alfiad was a packet steamen, a boat that carried
pascengers and goods on short, fiwed rooics.

—~ Sponia

PUBLIC TERAMSPORT, 1905

pacldlo sleamers cormmissiomed
Ly Ledon’s council L ease the
pressuibe on the cily’s busy roads
ar railways, Bul the service was
ned popular and was stopped b
yvears later, The Kivy Alfeed went on o
Cerrmany where she mpde excursion
trips on the Bhine and Elbe rivers wntil
she was broken up Bserapped) in 1965

STEAMING ACROSS THE ATLANTIC

In 1514, Sacanmii became the first steamer
o cress fhe Atlantic, taking 21 davs to
fravel From her home port in Goergia
ko i_.i'l.'ETpl;l-l:ll.. T lonseeareT, sk roliced
an her =ails dor st of thae
VO, 1% was annther 19
FRELED Fofore o Bribish
::hip_. i, omnele
Ehir First cnssing
entively wder
shoam.

BECORD TREAKER

A eross-soetion of Fersm
sliowws foer Toosge padole-
wheeks, vach 12 m 4200 in
dimmeler, She wis Baild in
T8RO E0 b Ll faslesl 2hip
acrss e Allantic, and
wient oo Lo make soveral
recond-treaking nins

|| Benchies oor ek

STEAMING LIF

Thiz is a 320 korse-powey

itaring beanm ehgite from

e 1540 A coal Tive heats
Tresh weater bo generate steam,
This travels along pipes o the

cylinder whene it feroes a piston
o reeece, The piston then moves

I Bearn ar crankshaft, which
turns the paddle wheel,

Wiy ansig

At
anfief

REST OF BOTH WHIRLS

Lavnnelwed in 1858, the Grond Easleen {p, 471 was
sty litnes Bigeer than any shipowet made, She
hiad Both paddle wheels fer shallow water and
ascrewy propeller for specd in the open ocean,
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Turn of the screw

IN 1845, A TUG-OF-WaR was held between a
paddle steamer and a steamer powered

by a propeller or “screw”. The propeller
proved to be the stronger of the two, pulling
the paddle steamer backwards through the water.
By that date many people were working on perfecting

YOLUMG BLADE
The Svredi=h inventor

Jahmn Ericsson developed : E 2 '
a propelier shaped likea  the propeller, including John Ericsson and Francis

corksorew, Afler somae

exprrimente in Frgang,  © ettit Smith. But the idea is a very old one. The
his icdea was suceessfully - ancient Greeks raised water with the help of
WP Amenan - Archimedes’ screw, a device that looks like a
corkscrew in a tube. As the screw turns, its
thread pulls water up the tube. Some early propellers were a
shortened version of the same device. Others were made by
setting several angled blades around a central hub (boss),
Modern propellers are shaped like this, and all but the biggest
have two, three, or four blades. But they are still called screws.

COMPOUND ENGINE

Engines libee Hleig wore w ||.|-L|l." vseed ab e cod of the T8h oo ntuTy
They differ from simple engines in having a second cvlinder

Haat catchies e stoam that escapes from the St -:l.']nl.er'-:r

Boll cylinders thea dreive pasbons, The nexd dl.'-\'-.'|-.|;_1|:||-:'|1|:

i e beiple expansion angine, witl throe

cyhindess and three pistons,

Lihriaition
sgsivin

~ St dnfef oo

frf__-,g.h R
._'!.'J.il.'.i'ulr

Lzt pressare
cielinder

This propelles

i3 3 “eemnog

serew, Lhe miost

sticocssiu] dype of
pecgeller up bo 1860, Cenly then did

enginecss (nd thal rounded blade tips

were mobe efficien! becouse they
can=ed fess vibration,

EnKLY
FUSTIER

RECEIVING ORTIERS
Thi= is an cngine room
pelegraph which receives
instruchons from a
simitlar ||.'I|;-5r.1 |1I'| o
the hridj;q I:r.-. 520k
;.|1|,~|_~|:i LI, sl donwn,
aor stop e cl:!;inq'.
Tl hand Lo is 1ased o
sord e instructonms
back to the bridge for
cortirmin Hon.

STOEING THE FIRE

A ligersan on a sanall steamer stokes the
lMarmace Lo creale the steam, A Big liner
B mre than 180 fremen, cach foading
A tonnes ol coal bnke Lhe femaces every daw

FUT FLIE & QU EREDN
e of the Ol .".-'I'r.'r!._.".-i l!]:l. 531
fesar |.1|.'\-:r|'.-|'l|-.'r.=: was 3.5 m (18 B in
climmater arad wedghed 33 fonmas,
Cast in Londomn, e moasdor semows
were then shipped to a vard on the
River Clyde for Titting,

BLADL EDGES

The bliadies of a
FI!\IC!I]:I'!'”I.":I' (in this case
1 COMPIITINN SCrow ] are
hiedices: — likar sections
ik a1 h"!i!il].

COLD CORRESTONDENCE

Easil by 1879 for Lhe British-Auostralian mail ren, the
ezt weas (he firsk steamer b carry refrigerated cange,
Sk was a single-scoew ship poswercd by a compoand
cagine. O her trial she averaged ever 28 kb O18 mph)

in weed=,

CPE OF A QUARTET

Like the Orerer Marg the liner
Admrretoaia tp|1. 54 ":n._"u 1 had Fonar
PT{'||1|_]||,,T5 Adso rncle af TN EATESE
bromee, I:Iwﬂ.r WOTE -=]|1"1Lr11 s ller
tham thie (s |'l.-1||r|r-: Witha
diamictoraf 3 m 1'II':~.T-" {38 I:"I'\._'f'
woighed a moene 183 tonmnaes!

- WEEND FREE
This propeller is foz
srnall pleasare boats
wiarking o ke
shallew water of
marsles and crecks,

s o] shapo slops il
frvant grotbing eofangled

TURN QOF SPEED
Tlee Mibsretanie's propollers could
tucn TAD L a miinufe. Four bladad
propellecs are the mest common for Lasge
r:|.15|.lr:. Bk b= s Haeoo-Dladed omnes g
alzo amadde, Superanker scnews (p 50
olton have five Blades.

iy lli!lliﬂ}ﬂlmu_ o
SEREEsERfSE=S

l'l{'-:\i-! Baaker Mropeller

Kiedider

Freemivce, whicly vl
ieler 19 form sleai

Throttle

Clnzap

FORTABLE IFECH"
Almst oy simall
nat een bae
powered by an
Hatband” enaine
by over the
sttt Adber use,
the lowver eod is
pivastesd apr ol of the
weater, or the whale
angine g b undas-
teaed ad Baken avway,

CROSSED BLAVES
The Bwe propellers on the liner Tomtenic
cyverlapped o= ey span, Bud Deey did ot
inlerfore with cach other becanse the port
scrowy wis positioned LS m G5 £ in frend
of the slarkeard one
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Last days of the merchant sail i | 4 Eaa

AS WORLD TRADE GREW in the 19th cen tury, there was a need for .' III._L:.'..?,-;.|.=I

larger, faster vessels. American shipbuilders developed a new |
fast ship, the clipper, that plied the seven seas at record speeds, '
The British were soon constructing these long, sleek craft
too, principally to carry tea from China. Later in the

century, four-mas 7 g, & -+ . e EEm—— R 0, X ¥ -y : Athe
tury, four masted 1&55?19, slower but l:eug:,r, WO b ; i . - ; e = M THE HGGING
built as well. But steamships were becoming i} Al e | ; : | =i cildl Thheses sven are bending (he main sail (tying it to the

- E oy ; : . i g i e || S T I——" ] - - : R ! vadd alsot 14 a0 G5 M above the deck, Om this
more and more Efﬁﬂtl‘ll’, and the Qpening of the i g | ; H——————— qE ! 1", Four-masler, the highest yard, the main royal, was

Suez Canal in 1869 gave them a great boost.
Unable to pass through this shortcut to the
Orient, sailing ships were forced to
specialise in trade with other faraway
places. They took coal to South America
and returned to Europe with natural
fertilisers, and brought wool and wheat el i i ; _ ]
from Australia. But by 1939 even this was (' : i ] ' : AN (1Y ! | H
uneconomic, as steamships could do the : e | T e 10 Wiz |

| 3 i
§ e Eog o oE r %N
)
\

AR

- '__ .'::l"'_-i'-l.---rllllir-r

about 44 m (135 i) up!

: N I SR = ey .t RS O e ey (| (PN . TR R . . =
job faster and at less cost. The Age of Sail ; : N : | :rf :
Was over, Y. = T — i il s \ Al 3
Jigmer Vs s ; == S i ok W L : ik
(i £l anmiad ) WA s I ol e e T L 1 B TR 1] - 1 .-..
] P e A EREARE R | AL ; Y. SAIL OVER STEAM
i : [ L] TR : = I ; |11 el el o b L1 3 5 T With favourakle winds, sailing ships

Siptiire zail

Spankee, it
g af -
apt-ifi sl

Boesprif

DUNG 13 THE HOLD
Cvane, the excrement of fish-eating birds ke
These cormarants, is a rich fertiliser, Befone the
development of man-made fertilisers, large
sailing vessels brouglt bonoes of it from the
rocky coast and islands o the wost of Soath
America fo Europe and Morth Amwerice.

Shrens, weivich
dinefe s Dindifers for
climibiny fnto rigging

Comenyd
dredlonse

A BHIP CALLEDX WENLILUK
Tailg in 1854, Windar was aniron-
hulled ship which carried guana, wheat, and
ol She mncde several nﬂmi-hl{'ﬂkinﬂ VEHLIn,
including & ran from Frodrikstid in Moy to Malboarne,
Auslralia, in Sl -:;'I.l_l,-*a. In 1912, shi- was wrocked on I:hl.'-fi-ur.-ill_'!.I

Izles aff the west coast of England. Because shie had square

Comed, (o cinculatye
wir fa fogeer gecks

ROUND THE HORM Jeen il

Gale-lares wineds and ]"ii"]‘ waves minke E'.:\I_':.._'\. spilson all four masts, Weeder was classificd wsa ship. From BOTTLED UT
Hawrr, at dhe tip of South ':-".:11.;~|-|'{,;.I_¢|-;.._-.;.;|' 1he this time an, most b‘i}; :-;niiinj: wissels hnd four mists, ||'||:-|JE|:| The narsow hull of the l:|.i].'-'|.1l.‘]' Was p{“rfl:‘ﬂ for o !~'|'li'|"'i1'-i'-'l'|-"l1|:|:|'!'.
the Largest ones had five, six, or oven seven. A leobby Lot Became popalar in e mid-19eh contury.,

mosk dangerous places in the world for ships.

could autewen steamships, But winds
ate ok always favenrable! As
coaling stations were established
amgand the world and eogines
improved, the days of the sailing
teader were numbened.

TEA SANPLES

Thiese are samples of 2
aehy vear's produclion of
China tea, Speedy tea
clippers Hke the Catly Sarg
- could Bring a cargo of lea
‘ ., from Foochonw to Londan

in [0 s,
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k 1" * Alumininm E
Hook, line, and sinker ™
diish, dup
alongside sl Avicizar
whr Tocperd
WH ERE THERE IS WATER, THERE ARE FISH, and & or “shippei”

where there are fish, people go fishing, Fishing
'.1'[ boats and fish-finding technology are always
i{ ‘ﬁ advancing, but the basic fishing techniques have

not changed for centuries. The fish that live in the : _.
surface and middle layers of the sea often swim in large groups p—
or shoals, and are best caught with nets. Some fishing boats take — — | ¥7
nets from the beach to the sea and back again, in a great loop
which 13 then drawn in from the beach. Other boats — trawlers —

drawing o a Maord peadedle from 2ew _ so2 .

Zealind shows. Everywhere, fishing.~ Q0WN and snag fish that live on the
atteacts e allentin of buangry seabinds, geabed, ﬁlternativ&ljﬁ traps Can
be lowered and sat on the
seafloor to snare

passing shellfish,

Awtchin rope

Conk; Toad flar
anrekineg where
e T Firee
HEER TN

Spwere line
Remvalie Mooart

Frerlad (rodived
i Feyganil

Ry erandch

FLYIND FISH _.-""
Thesae tuma havie Boen E.'!ll_lf::hl with miassive hooks
azed strong lines, Until recently, tuna fishermen
risliend oom gy, Bant prrestests Al the min Y

dulphing thev kil accidentally ave
convinesd mny b wi bk
for Jeosnke amed Lime,

-\_\_\- . i
- Eaclyr

o

Eait =
Erictvl

Conpanss

Lra]] |II | II
fiakriney
Joine

B/ET R
METTING THE CATCH

Diierysy

Tiel fdilinnyg
bz line

filwrmen wee bo encirele e,

arrone oF
R o] P Pl TR T i af profier pvssed

Gpratel, i sl
i gl
s doe i faeg
Tivpe doe e
spvhard

ROMAN BARES
R sulrpocls Bailed s
barbod hooks and fished
willy them in e Bay of
Maples nearly 2000
years ag Alinaosd
identical oies ane
COLH D00 still used today,
Cod can growe 10 23 kg (50 T,
Thay live in decp water, bub move inshere in
Haer spntumn. Cod are E.'I:I,:lr':!ﬂ off 1he coasis of _\{url.-.';r_n.lr
leeland, amd Greenland, on the Grand Banks off Single-barbed
Mewtoundland, and in the Pacific in the Bering Sea. Foman fsh ook

CHRABMEM
These 19th-century
fishermen ane |:|1-:'|1|.1'i|.'|3
their coab ks, which
Land eewiglila | hitcd only just Boen
fon ek diane an developied. The pots
are made of bl Bops and Bars 4
s inko an opk frome svhich
CATTIES AN Lnon 1'.-'1:i.gli|:. 'I'hu_].- e
baited, ropud togethen and sunk
tis this seabed, fo be netrieved with
tewir cnbeh the next |J.'|:|.'.

Four-harked
Eoman fizh
hoak

PORTUGUESE DORY
The |_'|{!¢T:|.' W LEed E;:-].r AmieTican,
Coamadian, and Ei|:|m|:'rc_'..1n ol
fshermen on the Crand Banks,
ff Mewinunadland on $he Atlhomtic
coast of Cannda, IEisa i.'|:|l'iL'|.'l. flat-
Festtomicd bt with remenrable
Thwirts, dv.-;iﬁ,:n.ﬂ.'l sep that six
can be stacked on the dock of a
sehiosner (o small, st H-ilil.il:lt;_
visseld wheno they fuke up the
spitee vt oo Ooce Ll sebiooner
arrived v the fishing wroonds,
thie kel were Lnonchod, The bwo
men o each boat seb long lines”,
lamgy oo lives baang weith many
Daibedd Tseka, 1L was somelines soveral
ivys Bolore a doery selugmed Lo e medher
wrszo] 4o affload Lhe cateh, The Portuguess
weee sLll using Lhis method of fishing into

HOOKED ON FIS o dl‘ﬂg nets thmugh the water bEhII'td ﬂ'l'iﬁm SU]TH} bU'ﬂ ts are the 19505, though Ty then thedr dorics were Flaats and weights arc used bo keep neis
i ; : I " b i : 1. x cauaipped with radies and powered by hanging in the water. The netting around
I'JFI'ILI'IFI 'l'-'JI:I:'I Jl.ﬂltil\k. L:II:Id. I.I:IIE '-'-:..:I-H thl." I:I'I.IE:lri'! si_tnp]}r i:lsl:}d tU IL ﬁ[‘h .'jl'('lLP TI"'I'I:H. tEr- HEI'E a liﬂﬂk L'lul.h.h'.“"j I.I.u.lm [P 3_|_:|:|I t['li}i ‘I.:Il,'l'\-iﬁ ”I:H'I.t EI‘T'::I'II."Z."E'F- it 'I'i'l'li.ll.' |.|'|L" :||.1.'t i.'l-
common method in the Pacific, as this l-l-Id-dEﬂ I soune tem I]El ng E}E lt can ]‘{}aﬂh pualled in o gaat. Befure plastics bocane
1.~.'i.-:iu-.-:::-n=\.1.-:i iy the 1960, flmaks swrons

Mets bursting with sardines ane being dragged on boand
1hese Irench riuhinh} brova b= Srmall fish ik sazdises ol
pilchancs are canght with fine mesh oets, whicl

This willosy pot, Tike the

NETTED FLOAT

sy macde of ghiss or cork.

SALLING
THAWLER
Tan boww ix |.1|:.w:|.' R
I:|1|:\-:r'.|._!.:|1 the wisler, sailing
trov ez bind Eo be solidly ozl wilh
i lerge sail area. Fishing under sail was sl a
weidlesprooad actavily as Labe as 1926, whea Lhis
buad, Vigdhioice, was bualts 0o her sall, she carries
the regisbration somber of her hoae poel,
Birixhan, on Ensgland's soulh coast,

LOBSTER TRAT

craby gk, will B badted &
and '.'l.'l:j;thzL\I and _r."i'-.:_I
droppoed Losif on Lhe =-“-‘,f .
sealbead, Th lebstes
will enler througl T2
Llse ogsenibig — Use Y
e= Tt il ot
b abile o cecape. Ny
Sarne labsler boats
carry up le 700
of these pats,
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Crnddizied fromg previvis page

[N THE BAG

Full of fish, this is the “ood end® of a
trawling et It is & detachabile bag Lo
which long wings of netting are
attached. Dragmed through the water by
ropess Hed Bo these wings, the net is like a
aiant funnel,

Tangling and scooping
MNets come ina multitude of materials and sizes,
The people of New Guinea once fished
with hand-held scoops made of strong
spiders’ webs, while modern
commercial trawlers drag synthetic-
fibre nets many kilometres long, But
all nets work in one of two Ways.
Some have fairly big holes, so that
fish trying to swim through them
become entangled in the net, The
most common of these are called gill nets,
because they cateh fish by the gills, Other
nets are finer, and simply scoop up whole
shoals of fAsh. Some, like the whitebait neg,
are fixed in place and rely on the fish
swimming into them. Cithers, like seine
: = lencitcling) and trawling nets,
s e 2 . S B are dragged theough the sea
B ' : after the shoals.

A STERN VIEW
This Gerrman trawler, Osterreich, has one
Large net which is hauled out of the water
by winches mounted on the stern, Such
“=temm 1'r.'|w|'inE:"' i=a VETY COmmnn and
procuctive fishing method in Moerthern
Europe Catches of 80 tonnes of herring in -k
20 rineebes are nod 1anusaznl.

7
R fevial

STOWEOATERS - i
These raver fislacmen are {“.Jl:-uhi.nE senall Fish
called sehitebait with a sk nat. Likea trowl ne,
18 s funnel shaped. But instead of being dragged -
throwgh the weates, it 18 anchiored do the
riverbed, o trap fish as ey swim by 5

This isa ted herring

JFiremast dereick foraped

,
Windlnss fov raising i o 7
Tezveringg anclaor I . oy ;
= 3 i 4 : b "-.- Compaas
s i ;
__::._:.-" r W L=
b R 4 i
o - A { T “__.1---"" Wil beoresse 11
A Fivnging focks for 3 ) b %,
i Lrapl pel rpes o \ l.".,
- s 5 & i l_,-' o 3 "

Crerk Thakts for gl fahidig

= I g i

- 5 3
= 2 :
1. 5 - h Traad el
\ I G —_— irh II ‘-
by W "n.:"- \
i E il T T

s = e

HOUDLE TAKE

Shrimps are often caaght by a
mthod culled Lwin-cig
trawling. This Fronch frawler
showes low it 35 done, by
]F.Iuil:inp,u teave] nuet framn cach
of bier S pukciggers, Che ned
weill Bag bovved about 50 m
(150 14 Boliiead (e other. A
fhied, wory small teasy] net -
the Ly nel — may also be
fonwed Troi Ll stert,

GUTTIMG
This man
it “utking” or
"ehenning™ a buna -
reraving ik inbernal
wrgin. [F a boat 15 out for
A long tinwe oz i lamited
nefrigeraticn, the catch
will ke mutbod ol e,

RAINTAINING THE GEAR

Fishermen in waterprood "sou"westers”
H'F’itiT thoir acts, Noks must B |iH|.'|!r ) I'I""'"."'
e ey e hamad e amed so that fsh do et

seet them. But light nets are also fragile and
aeiel bo b l'_'li:l\.IL"'l-‘lil.I'IH_'!.' wended. Gill wels i
particular are freqquently ripped by =l too
Targe tor b caaght b thee gilts, Bottoo teavwls,
auirks wehicly are drgped along the seabed, ane
affan torn by secks and weecks,

Mizzem tight b

SHOOTING FROM THE SIIYE
The falimn Flewrey is 0 side trawler, She does not have aoworking,
aren on her sterm, as Osterrefcts docs, Instead, e net iz shot

; (b k) and hinaled inoomn the epen deck in front of the

/ wheglhonse, Trawlers like her from Grimsby in England no stlend
ood off leclard and Greenland i the 19490 ;lm:l ks They had
oil-fired sheam v:nJ;mﬁ. Within a fow Vears, e efficient diesael-
P asvered §i l'r.'lsinr' Tty 1]'.||:1|¢\..1|:|:_'\d Tak miny .kl]‘fh."r‘i [_'ATLE-L":I' shiinm
bcinase it le,"-. a lirmitlisss '-.|,|;|'.-|'|['r it hok water for 1_1.._-.._1”-- thix
bog and hier psr in rﬂ,'n.'-:."nl._l:, winfer wrathar Wl

SR i e

I':lll#l'rl'. _'__"lflrlﬁﬂl -"--_,. i :... :- )I . :

14

TAEING THE BAIT

These Peruvian fshermen are
Bawling bn o met barsting with
anchovelas, Thew will then use
ese small anchovies as bait
Far catching tuna,

Lifelsnaf “dagaf”
mr i‘.‘l,'.'.'ll'l_"l"

Huadider




RED-HOT RIVETS

These men age fasdening
bl e Lot les,
Fed-hol pivels ane

[ ekl
hammicred theeugh 4 1 _
the drilled plates, A |
mam on the inside of  $EEG

EREAK LT

‘THE BLIBHLY

Whan @ ship is
lvanched, =hae £
christmesd with a
bstdlee o clampagne
sarmtanshieed vver

et bav.

Building in iron and steel

HLJNnHEI}S OF WORKERS, from rivetters, plumbers, and
electricians to painters, engineers, blacksmiths, and
carpenters, are employed in a shipyard. The first
iron ships were constructed in much the same
way as skeleton-built wooden ships
(pp- 18=19). The internal structure of the
ship was erected first and then the shell was
fastened around it. The metal plates were even

the hull then Flatbens .
ok Ehe rivet ends leslop 208
thi=m from -:_'-::-l:n'inf'_-:n:lr.

1 __-,_ S -__._..

TN WARRIOR
This k= cume hall of
the rridadbe section of Wirrlar,

Britain's first ivomelad battleship, Tnside a wood
it dmom shell, she s Grom beams and brackets Lo
suppart the docks, These ane not only slronger than
the aaled weoaden supports, but alss ke up less [

; rivetted together in much the same way as the space inside the ship.
: X ( - * - ISARBARD KINGDNOM
planks of a wooden beat (p. 19). And iron and steel The British cnyrineer lambard
4 ships were still built in the open air, as wooden Kingdom Brunel designed and
! ..lﬁ % F : : bl Lhiece povolulionary slips
Lt ships had been for centuries. But since 1945, welding iy the mded 18005 This picture
; i W showes lim in U vand of the

has replaced riveting. Computers are now widely
used to automate plate-cutting and welding, and many
ships are built in sections which are then fastened together. iRan
When the ship is finally launched, it hits the water as an : : | Thiskis set s G W typcs of tivets taed i stapbuliding

a4 empty metal shell. Then the work of “fitting out”, ON THESTOCKS to fasten overlapping iron or stocl plates together,
ﬁ'll preparing the vessel for a lifetime at sca, begins,  Teallow easy access and an casy

la=t e, the Grond Easlera
g 270, juisl Dedope the
=ocemnd allempt o launch
bew, T was only en Lhe
sceventh atberpd, after thiee
reoniths and the death of a
lxbonarer, that the cnomous
shipowas finally Moated,

Laumech, the hull of a hhlp under
o : constriection is held in place by These reelil framees ga

dletel il qolvich aizine o slp

e v STt called :_-I;u,'n:ki. |!-'!|.l|j.,4|'_||_;.;- :«Jr'llr'..:'ui'_lil e e |-"l-'||.'.'-.T-.'“|I;-' -':'I'IZ'.'I;..' oo |'.||.'|:|1|=_|r|-rrr'l-i;l'r.' RIS, Dame
. —— Craties e Yo Niedsd ansts I. his pichar: f:l.-::-l..-. s the |m-.1_r|.-e:-1:..'\. - |'-'¢'I'.:.'r.'l.ll.'!;.;',_‘~|"," 1 e seffoiding . . frisst Boent avkedvd fo this stoaamer
Tivsier this Agreitaria (pp. 54-57 )in shenienship .:-':rmuf]' sfenanet : : x
1913 She was Launched, stern ! Aeariy el l'"., Viesand bneitediong lipavy
Wesael beiing filitved ond Thmler pengd, aeiveme woomd hTﬁr' inka the River Llyde in
Scntland a fewe wicks later

Hor s s = ke ol

Fimeting shed

SHIFFATCTOIRY
This is the enny Brothers”
shipbuilding vard at Dumbarton in
Seothend in T9OHL Tha Dennys wene
pivneers of steel ship construction who
ok [_'-rl:-|.1|.1!a~|.| shipss with modaels in

an experimentil ik, Plaanbers” aleop

Frersice siad
Frinre-Feandiogg sl
SHE s

Frarmwoe shad

47



* Tramping the seas

* ThoucH AEropLANES have taken passenger traffic away from
ships, they have had little impact on the carrying of cargo.
More than 95 per cent of goods are still transported by sea,
Until recently, most cargo ships carried a wide range of goods.
Early steamships were called “tramps” because

FLAGCGING 0T
Becanse of heavy baxmes in Eueope and
Morth America, 12 per cont of the world's
rerchant ships are registered under
thie Pamarminn EI.'||._',.

L t| they chugged from port to port carrying all
i ! (. sorts of cargo with no fixed route. There are
= 1 | Ll[ 5 still a few tramps today, but there are also
' & - m I many very specialised vessels, built to

carry just one type of cargo or perform
one particular job. With rising fuel, crew,
and cargo-handling costs, there is a
continual drive to develop more efficient
and economical ships.

HACK TO RAILS
Launched in 1580, thn._'j'rl]'.!.nn-:_t:m_' Sivie Aiteim Marg was the world's
first minbor fenkier bo be Afged weith {nm]’.!l,ll:cr{mqrml'lcc[ spils. Fler
o el Bill iz abiond ten peor cent less tham a tanker of
thie sivrmae st with oo sinils,

COLDy CARRIER
The Moswesdon Moo Lidy is Bailt o carry 57600 m®
(3,062,300 1170 e Mguiafied natural gas by special splweeical
Lanks, Because the gas oocupdes a lol less space in lgusd
frrem, 6L b5 ehillled oo lemperatune of -163C -261F, The
nickel steel lanks are strong eneagh o witlstand twe
enormious pressune and are complelaly insulaled from L
resk of the ship so the extreme cold does not cause the

TEAMPING INTO THE RED SEA
With a seacchlight moonted at the bow, e Sproegoel!
is peady bo pass drough e Suee Canal. At sea, He
liglt womld be shipped and ber cargo hatehes
wonld b covered with convas tarpaalins. This
framp carraed eoal from Britazn fo bunkes
Poggriteck, W Wi “lsland™ ¥ stations — ploces where ships could ke on
/ w2t i Hivee-dslend staioier ; coal = all arovnd the woreld uadil 2le was

skee] to fraciure. I

sunk by a toepedas in 1916, Micaculoushy
all b coaw survived.
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LUMBERING ALONG

The deck of this balk carmer i
completely covered with limber.
But, unlike the Wik (p, 500,
its eatgn has been carefully
p-cmil:innc_'-.-] |.'I.|,1:'i11.1; Imd'ing i
writh thae ]1:_'I]'.| of 48
computers. These make
sarris theat the :-;hi.rr siks
l_".'-un]:,' i Eho weaber,
which s very
i:||.'|'|.1|:-rt:|.|'|l: for
efficient sailing
aid slability.

Wity

c:lm.'uﬂ'r]r;:::
My el
2iern

Plimusedl e, wivich sheays boce fow @ oessel i3
oty @ fone anel rare o e loaded oo il
Ty Moz bepsr compilsany for merchant vessels
fir areer i e red wears

Crargplank, porhable stairaey
_i".'.lr Jx.wnl'fu_:; ﬂ'l'r.l

- e

e “-ﬁ_un.‘

.oaaW moasm

BREAKING THE ICE -
With the aid of an pir-bubbling system in her Bow, s Finnish

feebreaber CHar pushes and crushes her way heougly the jce of the

Baltic Bea to clear i path for other ships, She ds % m (3350 60 long -

Lagger emonzgsh to have her oven helicopter landing pad.

TIHGHT FIT IN THE FOAC'SLE

This is part of the living quarters in the fo'c'sle (2hort for
Foreeastlel, a covered aren in the bow of Loy a tvpical tramp
steamier of the early years of the 20th century. Here eighi
stamen and cight fincmen = the men who tended Lhe
furnaces (p. 38} — lived for months at a stretch in cramped
conditions. The moomicr officers” accommodalion

wis in bhe skern of the ship,

Cogwred atchiaiy, Sl
wvictt e frodd 1= Toadad aned
R T

Certrnd Cisland”, bawshiig dridye

Fir'c'alie, dae
fiest iskavd

49




. In the dock

T

T

Berore tHEY can TiE UP on the quayside,
most merchant ships have to be towed into
port by tugs. They are then loaded and
unleaded by cranes, as they have been since
Roman times. The skylines of modern ports are
dominated by huge steel cranes. Undtil recently,
large numbers of people were employed in the
docks to handle cargo, carefully loading and
unloading ships before reloading the goods
onto trains or lorries, But the increasing use of
containers has drastically reduced the need for
workers. The growth in the size of ships -
particularly tankers, which can have decks
350 m (1,000 ft) long and carry 300,000
tonnes of oil — means that fewer ports

s have the facilities to take them.
AMDF FULLED

LIEF St Crovine [sland
in the Carcibbean, a
huge superdanker is
beang woved Lila
posibion by Five lugs,
Aa the sige of tankers
tereases, thene aro
Ty porls wilth deep
crough wader amd long
citowgh quavsides o
take Lhem, Mamy novw Lic
g anad ofilead at ginnl
offelore mecring buowvs,

TOTETHAT BALE
Thiese dockiers a8 ot Sucdan are Lioad i|.'|:.:'r o lenss af
cobton = Sudan's principal export — inbo a shipg's hold
[tz Carge H::-..'.rlr:l.

HIPS!

Shi s must};rt loseedind very i.'.'m*l'ull}' 1-:r]-'.-.'«'_'p ;
them stable, This tramp, Wilkiere, took oo too Tt ="
miuch coal in her ot bankers and !Lli_'-'|.1|-:d . - .
owver. The timber on her deck damiasged leee
masts and supemtnechaee, but she dido't moll
any further. Aftcr :|'|:|l.|r-:E:|_1_.':1- et ke side i Hais
|'-|_':=.'i|:i-:m.u|*:|l JISATH :rig_]l.le-d again.

CLEVER FACEAGING

This is thie conbaines Ftl:'l: at Hong Rone,. ]"'ull.i:l'lg g&*.-—dﬁ inle standand size containers

Tas revolutionised carge handling. Giant craoes 1t the sealed containers off the ship
and drop them on the shore or steaighl onle waiting lorries.

DOHCKERS" TOIOLS
Tlgrks like these pre used fo
grab hold of packages
switn, b amed from a
551'ip b:.' TS,

FEROM STEAMSHIF TO STEAM TRAIN
Belist ports s wioll served 'b_l.-' trivin links, In this
paster ;n.‘['.-':_-fri:-;inH the Soanth Whales Docks noear
Cardiff, a s.lcamsh[p's. AT of imber is b{'il'lﬁ loaded
into Ehe fn.:-igm cars of a wn‘itin;_: shem train.

FEMTIIMNG (FFF

This FCHpr fencdier is
l'l'.ln!: frerm the side
of i boat 4o :1|:|1|:'r'i|:
from scraping

agsinest thae quay or
:'.5..1in:-:|: tithier biaaks,
Dl tvres do the I
st jub.

AMTI N THE 1INSINE. ..

"'_ Fveninside a cantainer,
f_::n:u:l._*. ranast b ]'J..'lr‘.r:r-ci in
:|11.'|.n;|3_r-..1h|{' umidy, ke
I:hi._-tj:upmn.“.:n.*- b cleost,

ROIELY T} THE QUIAY
._'-'uhirl': [andd !t:-]"l_"!-i:l miay [FhEL ok
Lext h‘ii:':b‘l_"T_. Taat the basic maethod of
i I::,.'in_!"; thizm Bo Bollards on I:h-.'--:il:ln:.r
1 has niok rh:n':l:lvl'd Forr conburics.

Tty rapt

Eydier
f"n'.hlll.rn'h'r Il

ANCHOTRS AWAY

Acshipal vest ds bullelled by winds, Udes, and coerents, Whether
slopprang for the nighl or waiting For a beath in pert, the caprain
dreps an anchor fo fix the vessel 1o the seabed. The first anchors
were stones of haskels full of recks. Modemn anchors come in

roimny shapes and
ﬁ sizes,

Mzl anchor
o wivchis

MOVER OF THE MIGHTY

I restriched waterways like porls,
I e =h i;'.-u_-x cannol maneeLvTe
-:_'.'l:-iEI:.r and rmosk n;~|_1_.'|::-1'|. hags to
teaw them. This one, Saeche WL
worked on the Biver Thames in
thi 19305, Modern !’-""""i:"'jf. hags ate
vy similar, with a I.;.rj;,;' Fioik
bhehind the wheclhouse and o clenr
dock at the stern. Liners Llike thie
Maarefarin l{]’.!rr. 54-535 1 had b e
v 'I'.-].r._ci:n: tags.

Sleckless anclaor |
carzied by most
metal ships

“Fisherman’s™
e hor, usod by
woaden cradt

DOY M I THE HOLD
The carpe lold of this feelghicr s packed
willy sonall loose Bandles of cocoa which
atnaest e loaded and unloaded by dockers.

a0
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On the bridge o <EE

The BRIDGE OR WHEELHOUSE of this fire-fighting boat
houses the vessel's navigational and steering
instruments, as well as the controls for its engines
and water pumps, all in one small area. Like all
bridges, it 1s positioned for good visibility. Old
TORT LIGHT sailing ships were controlled from a raised deck on
pere Ight the stern, the quarterdeck. But the bridge on a steam
the or motor ship is farther forwards, so that the people
at the controls are well clear of the smoke from the
funnels and can see where they are going,.

i piess
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Luxurious liners =z
AS STEAMSHIPS DEVELOPED, they could travel to other - //‘
/'

continents faster than any vessel under sail. Special
ships were built to carry large numbers of passengers
across the Atlantic and Pacific. These ships were called
liners, because they worked regular routes or lines. The /’i
Golden Age of the liner was in the 1920s and 1930s, when e
enormous, luxurious ships sailed the world. For the richest ’!/
passengers who travelled First Class, these ships rivalled the best hotels on land. ——
There was great competition among the shipping companies to provide the quickest /__
service across the Atlantic. The fastest ship was said to hold the “Blue Riband”. The —
most successful company was the Cunard Line, which built a number of record-breaking
ships. But by the 1950s, liners could not compete with jet airliners
for speed or price. One by one, most of these
great ships have been retired and brokenup 4
for scrap. Py

WATER ON WATER

COFFEE SHOP [in 1911, Diyipie, sister ship to

This iz the the Titaric (o 59, becamie thae

elegant verandah fiest liner Lo have a swimming

cafd on Conadian paal, Many liners had bath

Tacific’s Empress of indear and eutdoor pools
Australin in the 1935,

Eadia agria! / First Class

o decks

GEREMAM CEIAMIION

The Bresien was one of many fast
Geeman lisees which sivalled Cunard’s
ships for ke Blue Riband, She
suceeeded o capluring I froem the
Misrelnardis on her malden (Nrs1d
soviage b 1929,

e of foar funnels, oech
cxueliing e cxhanst fuancs
afpae of four Goiler soongs

Clservafion ramm

/ J M A PLATE
iy This ]'.|I.m,~ ws minade b commicmorate the launch
ool b Leasitamdr in 15006, The sister Hhip of the
S ] E T 7 iaarefarin, sl was described as “mone
-ty Tl B P L . e Beautitul than Solomnon's 'I'|.~11.1p'lc-,;|11.-:i hE_!;
e o 3 : - L'I.'II.IIJE.;_]I. b bl 2l hEs weives™ . Sl weas
- ) ) T o torpedoed and sunk in 19135, with the loss
-l_— . 1 1 - ]
T | E&'—‘,‘ 1 c ]_ STHEAMING AWAY .J of 1,198 passengers and crev.
i e e - o M a great liner a
FLIEZZLED QLUIEE™ 5 : i " -
LeLELLES 2 H}"-".. iy \“'11 = pulied away from [
This fisaw was made by Cunard to i - e
2 b I:I'||_~|:|.1=.'|1.'!.|.-:if-, -
shiowe tho immonse size of the Gacen it s - £

""'1"".'|" in i:\-:|:|11i:-.'.|ri:-;|'||'| to London®™s Tm I'.al_!';.;ur Sq_u.'m:. Whirn

she was Inunched, 3n 1934, sha weas she I:lij;f,r:—.s.r lirieT cwer Taailg,
Sahuer weas over 310 (1 0HED 48] 'I.,'.nE:,ﬁ[': i LTS EEd seeicles, with n
draft of almast 12 m 3% ft), and accommexdation for nearly

2 HX] PSS ETS, Cheer W million rivets went inte her hull, and
gl had 16 km (10 milos) of carpits. Today the great ship sits
T booa '|.1i-:'r'ir| I.|1nE Beach, California, where she has beisn
tusred e a museam and baotel

il pissiengens on boand - 2
h would hold one end \H
..--'_"-' . of a steeamier while
ﬂ thoir friends on Tand

bl emto the othoer,

CHEAND OLLY LADY

A :I’:a-:l:.-nlai]:l gaver a sleipping
s _ii linwe great publicity, and
thvis ship, this Aanrefa,
made oy necosd-breaking
Atlantic cressings, helding the
Blue Bibard Trom 1905 Lo 1924,
First Class deizge " [ o carees spanning 23 vears,
aaul IR e Vieraindaie orfé e “Crrand O Lady of the
! Allantic™ made 538 coossings.
She had aceommedatzon for

-
fof S0 Farat Class, 475 Second

Firgd Clneg i Clags and 13060 Thaed Class FOSTER MOWER

smekiny Runw [ pasaengers. Thay were looked o advertize Lhe impressive size

after by 376 hotel safl, wihile
ancther 366 ean the ship.

of thedr ships, shipging lines
produced many fne poslers, like
this cme of the Aqwitanin in Mew

_— Bagpawe craae York harbour,

Second Clvss leunge

= Bridge for docking

™
b

£ ihn n'iﬁ};}’c‘u 1

- I'_t_ .1_ —

_:-:l.l 2 41 i KTl Z:I.'I E | |g _I_ 1] 1 I: '
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AGGAGE

TR B SPAH

‘= ik, i
pa O @ MENU
LUNCH ON A LINER

This maenu was printed for the liner
campany Peninsular angd Crient
(PO, which specialisod in travel
to the Far East,

Lo itk

Tesa put

Foameled in thie TESD:, thie 5K
Lime is 1w part pf Mitsui-L¥sE,
secand only b P20 as the Langest

\H-/

Cu;l.udjm.u'n‘._fmm RRETMITS Pl - i

LINER LU0 ALGE

Mail Seamship

Ceame :|:||._g,""“'I which
e beoan THES (o
15965, It fook
wmany ]upﬂ.nu:ﬂ:
pigrands o
Havvaii.

JAFANERE GIANT

shipping line in thae world.

This iz a bagrage ticket of
thar :"';i]’.lpl.ll.'l Tusen Kaisha
Lini, ur "thie j':l}'l..'l:n.'.-.-:

TEA AND OOFFEL

This coffee and b sorvice wis wesed
on Orrient Line ships sailiog 1o aond
frcan Ancdralia in the 190=,

SAFLETY AT SEA

Like all rrodern Jiners, the
lalinn Line's Mishelaggele
hais lifetoats For all her
passcngers and coow o tedal
of neardy 2000 people.
Rigorens safcty standards
weere inbroduced after the
Tiraic disnster (p, 390, and
all passengers must do
ikt drills.

GENTLEMEN
PREFER H1OMIDEL
In o seenar fnom this
]'.u:-|:l|.|].'|'r 1953 film, the Amcrican scbness :'.-1:|ri|:|-'|1 Bl
Tniakes througth o porthode. These rouwnd windows wisaken
the sbeed strectuce of a liner much less than

:I'\IL'I.'I:iI:II.HUI.Jr DS,

CABLN COMMORTS

Maple pavelling and a pair of portholes ane ameng Lhe featuses of a First Class
doukle caldm on board e Eviress of Coadn, Lavnched in 1960, this Canadian
Facific liner oould carsy 206 Fiest Class and 850 Towrst Class passcnpgers,

Tot water jug

LUNURY CRULSER
Sailing b style contbnucs Woday on lwsary croise ships like
Ebue Crogenr Priveess o launched in 1989, These ships are bailt
For haliday makers, nod travellers,

DUTCH FRIDLE

Tudltin 1920, the Skefemionr
wins thie agmship of thie Hollanad-America
Limg, This company’s reputation for
cleanlimess corned it the nickmne e
Spatless Floet”.

Cross .:;Sr l.‘_'.mlr:._'.-', __;—H-

the Epgelisly flag Sy dip aned

roiar sids

Lty wizzen
anil

EARLY ARRIVALS

This tinw shap, only about 40 m (123 11
Lesng, arrived dn Anseeica on 11 Mevembor
Ladl lravang left England &7 days before,
It weas the Mogfloronr and en board were
LiE Puerabans, members of a seligiones sect
sl had flod persecution at homie, They
fovintaded the firsl perreanent Buropean
calany b what ks oy the LIGA,

BOAT PEOILE
Palitical pvenks sometimes foree peopla
by ke proat risks in leaving i home
compribries, These Vielnanese ||.'!I'ug-|!|'.'e=
Bavve padd large sums of money for a
dangeraus passage on a small Beal,
With leck, they will seach Hong Kong,

Liberty has groeled passengers arriving by

FIRST SICGHT
Since it was erected fn 1884, the Slafue of

beat in Mewe York harbour

To anew life

The cheapest accommadation of the great liners
was largely cccupied by emigrants, leaving their
homelands te make a new life in the United
States, Canada, Australia, and MNew Zealand.
Emigration to North America had Begun much
carlier, in the 17th century. Many of the first
settlers left Europe because of religious or
political persecution. So did later emigrants,
like those from Russia and Eastern
Europe. Others, from lreland and
[taly in particular, left to escape
famine and poverty. Stll others
came to the “New World” - the
Americas - because it offered more
apportunities than the old, Emigration
continues today, on a smaller scole but
for much the same reasons.

QLD AND NEW

O this poster, the Moarefarin
stvais past a sailing ship, While i
might take vweeks to sail across the
Adlamtie, e Jiner conald make the
crossing ind davs,

LY

| B

TRAMPMNG ACROSS THE OUEAN

Lo thee shoed Tilim T Topidgeait, the actor Chirlic
Chaplin plavs a tramp on beand a steamship
bound for Amertea, Chaplin himself bid ledt the
povverty of a Lordon slum and made bis caneer
and fortune in the Dingbed Stabes.

TURMEDF AWAY
Afler 19495, many Jews left Europe for Palestine. The
people en one crowded ship were tumed iy Ly
Ly Breitlsh authoeritics and Fiod o setoen Bo Gesmans.
Thi incident cansed an international suteey, and
wis featured ina 1961 Alm, Like tHee Ht‘liF', e filim
wins called Fredis, which msns leaving,

LEAV]I MG HOMTE

O e quay ab Genoa in 193, Ikalians who have
Mo wear by Lz morth wait with fheir fow peescssions
lex Bsard steamers bound for Amcrica.
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S5.0.S. (Save Our Souls!)

Tl—[REE DOTS, THREE DASHES, AND THREE DOTS is the Morse
Code signal for 5.0.5, - short for Save Our Souls, a desperate
plea for help from other ships or the shore. Every maritime
nation has a rescue service and maintains lighthouses and
lightships to warn sailors of dangerous rocks and shallows.
CASTAWAY Professional sailors take all precautions they can. Ships
Robinzan Crisoe was based ; 2 :
un the true story of Alesander  1C CqUIpped with radios, radar, depth-sounders, and

Golkick, who was abondoned ine ] ] 1
e wiabandoned emergency flares, and since the Titanic disaster they are

SEA DEVIL
Mlermaids wene Bad conens
Mzailor who saw ona was
sure his ship would soon be

obliged to carry lifeboals and lifejackets for all kel te may have rely
on board. But the sea has not been conquered, called a dugong.
and its bed 1s still littered with wrecks. Ships i
go down every vear; some even vanish without
trace. And because ships are now larger than
ever before and carry more dangerous cargo,
disasters can be much greater.

Hamed-hield
tlares

TLYTHE RESCUE FELLOW NG QUT X

The popular beaches of Australia are patrolled Fop & a great danger Foghom
]‘-'}" lifesavers whi ..’Il:'l."-\.'ltwi'l.:f'.i I'I.‘ﬂl.‘l}' oy TeSCLG w1, bor it abseores rocks,

swimimers of suglers who get into di Hicultics, lighthouses, and ather

Their rowing boats are spocially designed to sliiges from views, The FLATES

ride over the ]kl;.‘;}‘l surf. Tazmidle o this Fh:url;..'ll;l!::
fogr born prmps st of
Lellovws to praduce a
-.'.'.'|i.|i.|1|:I soumnd, which
alorts uther vessiels b

the ship™s presence,

ANTIWWAILS

Thas tog born uses a a oylinder
wf |.'|:l|:||.|.1n‘:=ﬁ|.'-c[ T boommake an
-u."lr—pi.-e:n.-inE noise, s oweell s
'|'.'.'|mi:||g_ ol a e-::'rip".'-; prresence, it
can b used e sigmal s.iml_'llu_'
ey, Flares ane distress
:~i;q|:|:a|:-i and I'||~]Fr1ug;z|i|.'|4,'
M‘-:I!\l:'hi:né.;‘ rescue crafl,

L AEAMNDCENED SHIP

7 I Measerber 1872, o csonth after
she lett New Yark, the Moy Ceivste J

weas foumed drifting in the AtLantie

with oo-one on board. Fler tender was

Il'-'ll missingg ancd she Tooked as i she had

o been abandoned inoa great hurey,

r'- There are oy thieories as fo whial
I |'k'|].'||_'||.-1|.¢'|.|-'I':Il-:'l-'l.=1:|1.1|:,' hawebeen a
tubiiy widh e cmey harning agains
their caplain, Or the crow may have
o Tled Boecause thuey feared her TR
+oof aleolwol was aboat to cxplode,
= Etllyer Wiy, T knmwws what
5 appesed ko the ton people
ot B, s ineludisd a
Pwvomyear-aold girl.

OCK

¥
1n[ciaml

RESCUE THE RESTUTRS

Lifelsal tea risk thisdr lives to save ather sailors,

e bt becanse they ane called oul

when the sea 5 moast

diangerous, disastes
- i sk

s owin.

LIGHT SHIPF
Ligzhtt =lige are anchiored in freachenous spols where o lighthose
cangod b built. This ane is mcesed in e Sorth Sea 32 km (20 miles)
aff the English coast. A crow of seven lives on boand. Her light &s
12 o0 G100 abovee sea Tevel and can be seen froan 358 kin (24 miles)
ey, IF tsan “damd™ ship, reaning thal i Teas oo ongine oad ad b
brr bwwiedd b the Kentish Kneck, a dongerous simdbank,

ELEPI MG wOUR ILEAD
AOYEWATER

Like i1 old oork luefackels

[ET | ll-}'1'h.-|:= [ttt fen on the
Oppsate ]11;.;|.~}, this modern
I.il'l,-j.a:_'l'-c:_'-l is Lle'-ui;,.'_u-._u;l I Taneis
Hie srms frei while kewping
11w head and shoulders of a
l'uli:c dressed, ysienscions
pordon abowve the water,

A withoae mestricking his

ar Jer Brsathinge,

e

LIFESAVER
Lifibuoys an kept on
river banks, quays,

ard the decks ol :1|1:|L=.-_~;,

h,'.h,!:l' 1o b Ehmwn

CANMNG DHOW N

Wikl I3 watertight compartments built into
ber bl ], the liner Totawic was consldered
uasinkatde fust before misdngght on 124
Apail 1912, om her malden vovapge, she strck
an ||{\,‘1\{'m which |-i=~p:ﬁ:| Fmsl F"'"’h in hier
stale, AL 240w, st sank. She did mof have
|.-||.-|:-|,||;|1 Tifehaks ko Eakse CUCTVOR 41 oz,
CH e 2171 passengers and erew, 1,503 died
in Ui dey waters, This was one of the greatest
5.'|\i]'\-p-5nh- disisiers cver

Beflerhize strip

R1WG OF CORK

The litebey is o ring of cork covered

| with casvas, The rope around it makes
il Easier b ’.;r..:l'h.

CRUDT CATASTROFHE
When dishstor =trikes an ob Lapker, the 1-.1.I-|~al1§, AT £

Caltasar !u.r:'n:||.-.,!rl|.|-'....]|.1:1;.;1l_|v_.l|;n__;; damage bo [he cnvironment
In :".'|.1ri.| 141, rh|=l:::,-'|:|riul:arc:_|;i5l;|:n~d Fhirgesr Bad o bes bosaved
inko the Bay of Cenoa affer an explosion on board. A fow
ddilys Tater & second, huHx' |,=~;p'|n:1'in'.1 killesd Qv e This
liste Al tamker, wwhich lad surcived two allacdks from
[ramuan warships during Che Tran-Trag war broke in
halfand sank. Most of her cangoe of 13000 tonmes
o erude ol hpn:wunl ik e Misditerranean Sea.




Yachts for cruising

_[N 1851, the New York Yacht Club’s America
(p. 7) beat the 15 best yvachts in Britain in a race
around the Isle of Wight, off the south coast
of England. The victorious club issued a
challenge to the rest of the world’s sailors,
offering the cup they had won to any yacht
: : that could beat America. So began the most
wamie fi & becomehe. famous yacht race of all, the America’s Cup.
Mshysctlis ciptn [he Yacht races were being held two centuries
Ameriome. before this. The first yacht club was founded
in 1720, at Cork in Ireland. At first yachting
was the sport of the very wealthy. Even today, the yachts that
fight for the America’s Cup and the Whitbread Round the World
Race cost millions of dollars. A major industry devotes millions
more to the search for faster, more efficient sailboats, testing new
materials and designs. This is profitable because yacht racing is now
enjoyed by a lot more people. There are many relatively cheap, mass-
produced yachts on the market. Some of these race against each other.
Others just take their owners to sea, for the pure pleasure of sailing.
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DREFSED TO GET WET
Ewien em the warenest day, it g2 possible
fa get very cold and wet when salling.
Itis wery impartant o dress properly
far the sport,
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Learning the ropes

Y 0U CAN LEARN TO SAIL in a weekend. If yvou do, you may well
spend the rest of your life perfecting yvour technique. There are
now countless sailing clubs around the world, by the sea, on

lakes, and on reservoirs. Sailing is becoming more and more

popular both as a serious sport and as a pastime, offering not only
challenge and excitement but also good exercise in the fresh air.

To be a good competitive sailor, you must be very fit. [t is not a

dangerous sport provided simple rules on safety and clothing are

followed. Like any other sport, the best way to begin is to learn the
basic points and skills on a course. There are many organisations

which run sailing schools, and hundreds of different types of small
boats. Many people start to sail in simple boats like the one-person

Optimist and then gradually move on to bigger and faster boals.

Boats without decks used for pleasure sailing are usually called

dinghies (from an Indian word for boat). The first dinghies were

made of wood, but today most are built of moulded plastic,
which means they are hard-wearing and do not
need much maintenance. Dinghies
can be expensive to buy, but
many clubs hire them out. “
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