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Foreword

When I began work on the first Handbook of Sailing fourteen years
ago, my aim was a book which made a complex and technical sport
readily comprehensible. In recent years much has happened in the
world of sailing, and this edition has been prepared to come up to
date with these changes without altering the character of the book.

Sailing offers an enormous range of activity —for young and old
alike—from inshore sailing through offshore racing and round-the-
world voyaging. My experience in devising training programs that
are used worldwide has provided me with first-hand knowledge of
modern boat-handling and teaching techniques. These techniques
are demonstrated for the reader using step-by-step diagrams and
photographs, accompanied by detailed explanations. Sailing is
definitely a visual experience, and most of us spend all our time
explaining principles with hand language and by rough diagrams
drawn on the nearest available surface, so the illustrations shown
here are of invaluable use.

Sailing can be an exciting and a risky sport. The sense of fun and
freedom it offers has attracted many thousands of people to take it
up as their recreational activity. However, a healthy respect for the
power of the sea is a must for all sailors, regardless of experience.
The advice that you will find here on modern safety harnesses, and
current first aid practice, will enable the enthusiast to get the most
out of the sport without compromising on safety, as well as
encourage more experienced sailors to revise and improve their
techniques. There is also information on the latest navigational
equipment on the market, with advice on efficiency and use, for
those who want to ensure that they get the most out of modern
electronic instruments.

I would like the reader of this book to be able to sense the
enjoyment and challenges of sailing. At the same time, this
handbook should continue as the practical guide to sailing that
crews of every ability can refer to so that they can then experience
the rewards and exhilaration of sailing.

Bob Bond

Virtually everything you can learn about sailing from a book, you
can learn from this book. Everyone from a newcomer wanting to
discover what the sport is all about to the veteran owner of a
sophisticated cruising yacht can find helpful information here. I
have never seen a more thorough or detailed rundown of all aspects
of sailing so clearly and graphically presented.

Happy Sailing!

Bill Robinson

Yachts competing in the America’s Cup trials in 1991. They are examples of
the new one-design class that has been designed and built solely to
contend this race.
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INTRODUCTION/The development of sailing

The development of sailing

Since World War Two, recreational sailing has spread to nearly
every corner of the world. Throughout the Americas, Europe,
Australia and, to a lesser extent, elsewhere, privately owned sailing
boats are to be found partaking in every aspect of the sport. It is,
perhaps, ironic that while the sport itself has mushroomed, the
variety of sailing boats which can be found around the world has
diminished sharply. The old working craft in which modern sailing
craft have their origins have virtually disappeared from the ports
of the developed nations.

Working boats

There was a time, within living memory, when ports around any
coast could be identified easily by the type of working craft which
set out to sea from them each day. Different fishing ports produced
their own distinctive hull forms and particular rigs. The Chesapeake
oyster boats, the fishing sloops of the Bahamas, and the Grand
Banks schooners each had a specific task to perform, and the
wide differences in their design were a reflection of this. Unlike
the boats of today, nearly all of which are designed purely for
pleasure boating, the older working craft developed out of specific
needs and according to particular coastal conditions. Because these
needs and conditions were so different, a wide variety of vessels was
produced, for both coastal and ocean trading, for fishing in
shallow waters as well as in deep seas, and for piloting as well
as ferrying passengers.

The type of construction of boats also varied according to the
availability of materials in the area in which it was built. Wood was
the common material but in some areas it was not available and
builders were forced to find an alternative. On Lake Titicaca in
South America, for example, boats are built of reeds, since the lake
is 4,000 ft above the tree line. In wooden boats, the number of joints
needed for the hull made boat-building a progressively more
expensive and labor-consuming task. When iron and steel became
available, they largely replaced wood as the main construction
material for larger vessels. Before the days of steam power, these
different types of vessel were common sights around the ports and
harbors of the world. Nowadays, power-driven working boats are
more or less uniform throughout the world and only in the less-
developed nations can original, locally designed sailing vessels still
be seen in any number.

Modern derivatives

To understand the designs of modern sailing craft it is important
to know something about the development of the older working
boats, as many aspects of their hull form and rig have been
assimilated into modern designs. Then, as now, one of the main
concerns of the boat builders was the speed of their craft. Early
boat builders realized that the efficiency of a sail —its capacity to
power the boat —was directly proportional to its size. The larger the
sails a boat could carry, the faster it would travel. However, large
sails are heavy and difficult to manage without a large crew. In the
parts of the world where labor was cheap, in Arabia for example,
the boats were equipped with enormous lateen sails and a multitude
of hands to work them and in some parts of the Middle East this is
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Rig development

With the exception of the Vikin
ship, with its large square sail, all
the other rigs illustrated on this
page are variations of the fore-
and-aft rig and are to be seen in
European and American waters
today. Although both gaff racing
cutters and J class yachts are
themselves extinct, their rigs
are carried on some smaller
modem vessels.

Reed boat

Lateen

Dipping
lugsail




Gaffrig

The modern Dutch boeier (below) has changed little
from the designs which could be seen in the
Netherlands in the 17th century. The gaff mainsail,
fromwhich the rig derives its name, is four-sided and
set from a movable spar, or gaff, as it is known.

Dutch boeier Gaffcutter

Gaffschooner

Marconirig
The Marconi mainsail, from which the rig derives its

name, superseded the gaff rig in the early years of the
20th century. Itis a triangular sail set on a tall mast.

Cutter (J class)

=4

Staysail schooner

Staysail schooners have sails
set forward on stays. A mainsail
is sometimes seton the main
mast (below).

Sloop
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still true today. The Arabian dhows, a typical example, were
probably once the fastest small trading vessels in the world, and
are still used.

In the West, different waters, cargoes and financial considerations
necessitated different designs. Economic factors, for instance,
demanded that crews were limited : the rig of a Thames barge, a boat
which is bigger than most dhows, was designed to be handled by
a crew of only two. Long journeys across oceans were most easily
conducted in large vessels and the vast amount of canvas which was
required to drive them had to be broken down into manageable
units. Some of the enormous cargo vessels, which were built at the
turn of the century, carried as many as seven masts. The variety of
rigs which evolved in Europe and North America to meet all the
different needs were numerous.

Rig variations
Square-rigged ships, particularly suited to sailing downwind,
traversed the oceans by exploiting the steady trade winds. In
European and other coastal waters, where winds are more variable,
square sails were combined with fore-and-aft rigs. These latter rigs,
which set the sails lengthways along the boat, were more suited to
windward sailing. Barques and barquentines, brigs and brigantines,
snows, schooners, ketches and yawls plied the coastlines. Each
exploited its special advantages, whether of speed, ease of handling,
cargo-carrying capacity, or of maneuverability in narrow channels.
In other parts of the world, different solutions were found. The
Chinese lugsail, for example (popularly known in the West as the
“junk” rig) is efficient both when sailing to windward and when
sailing free, and can be easily reefed and managed by a small crew.
Because the sail is made up in sections and stiffened by bamboos, it
is also easily and cheaply repaired. Although this simple but efficient
rig was never adopted on working boats in other parts of the
world, designers have begun recently to recognize its advantages
and the junk rig is being adapted for use on some modern boats.
In most parts of the world, the old work boats are no longer
employed. The big square-riggers, as well as the smaller coastal
vessels, were largely usurped by steam-powered craft in the early
years of this century. Those which survived, the cutter, ketch, yawl
and schooner, did so because their size and rig made them
particularly suitable for recreational sailing. Many early cruising
boats were old converted pilot cutters or fishing smacks and most
present day yachts with their fore-and-aft rigs are adaptations of
those types. All fore-and-aft rigs consist of a main mast with a
headsail set in front of it and a mainsail set behind. Each rig varies
a little from the others. The cutter, for example, has one mast with
two or more headsails and a gaff or Marconi mainsail. The sloop
rig (now probably the most popular in the Western world) has a
single headsail and a mainsail. Ketches and yawls carry an
additional mast, known as a mizzen mast, stepped in the after
part of the boat. In a ketch, the mizzen is stepped forward of the
rudder post and on a yawl it is stepped behind it.

Right, the 1991 Admiral’'s Cup Inset, middle, a staysail schooner with a
fleet at the start of one of its gaff mainsail, sets an array of staysails
inshore races. and headsails.

Inset, top, a gaff ketch, with all its sails Inset, bottorn, a modern cruising boat,
set, reaches in a light breeze. rigged as a junk schooner.
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The expansion of racing

The adaptation of working craft into recreational sailing craft is
largely a phenomenon of the 20th century and only since World
War Two has sailing become the popular activity it is today.
Although the rapidity of growth is very recent, recreational sailing
began in the Netherlands as long ago as the 17th century. At that
time the Dutch were at the height of their seafaring powers,
administering overseas colonies and, even more significantly, living
in a country served by a network of estuaries and inland waterways.
In addition to their naval craft, they employed boats for fishing and
trading, and for public and private transport. These diverse needs
resulted in the development of small, sophisticated boats, some of
which were designed as yachts and used for purely pleasurable
pursuits —in short, the Dutch became one of the first nations to
regard sailing as a pastime.

Elsewhere in Europe, boating was still primarily functional.
However, King Charles II of England had spent a long exile in
Holland, and had become well acquainted with the many forms of
boating. The Dutch presented the King with his first yacht on his
return to England. Between 1671 and 1677 he had 14 more boats
built, similar in style to the Dutch boat, which he sailed with his
brother, the Duke of York.

Early races

The first recorded yacht race took place in October, 1661, between
the yachts of King Charles II and the Duke of York. It was from
Greenwich to Gravesend and back on the River Thames, and was
run for a wager of £100. The King lost on the first leg, but won
on the return. The first recorded regatta of sailing boats organized
by a club was conducted in south-west Ireland in 1720 by the
Water Club of the Harbour of Cork. A little later, in 1749, a small
fleet of racing yachts was established on the Thames and named
the Cumberland Fleet after its patron, the Duke of Cumberland. The
fleet consisted of small, open, gaff cutters, deep-keeled and bulky for
their size. ( This small club was absorbed by the Royal Thames Yacht
Club in 1831, by which date yacht racing was firmly established in
Britain.) In the 18th century, however, interest in the sport was
limited to the very few and when Dr. Johnson suggested that “*he who
goes to sea for pleasure would go to hell for a pastime,” the vast
majority would have agreed with him. Not until the late 19th
century did yacht racing become a popular sport, albeit that it
remained exclusively a rich man's activity.

Yachting first gained the prestigious aura which now surrounds
it in the sheltered waters of the Solent on the south coast of
England. For those who could afford to build private yachts, it
afforded a perfect setting for racing. As with horses, so with yachts,
a means was found to gain excitement, prestige and money. In
1815 the Yacht Club was formed at Cowes. It was an aristocratic
establishment and was later transformed into the now famous
Royal Yacht Squadron in 1833. The club presided over the birth of

Right, Endeavour !, an English J Inset, right, Rainbow, one of the fastest
class, racing in the Solentin 1935. J class yachts of the 1930s, was almost
Inset, left, Barranquilla, anold 12 130ft long, and the successful defender

meter, its racing life finished, has now of the America’'s Cupin 1934, though
been converted to a cruising yacht the challenger came close to winning.
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yacht racing as we know it today and the Solent has retained its
position as one of the most important yachting venues in the world.

Yacht racing developed almost simultaneously elsewhere in
Europe and in North America. In 1835 the first yacht race in the
US took place and was an informal competition around Cape Cod
between the skippers of two schooners. The New York Yacht Club
was founded in 1844 and held its first regatta in 1845. In France
the Société des Régates du Havre was formed after a regatta off
Le Havre in 1839.

The first racing yachts were all gaff-rigged. Most were gaff-
cutters, though the Americans, in particular, tended to favor the
gaff-schooner. At the beginning of the century, the yachts derived
their hull shapes and sail plans from the commercial and naval
craft then in commission, but as the requirements of racing were
very different, it did not take long for designers to deviate from
accepted criteria.

Early handicapping rules

In the early days of racing, it became quickly apparent that only
those who were very rich could afford to build boats large enough
to win races. As a general rule, the longer the waterline length
of a boat, the faster it travels through the water. To minimize this
inequality, a handicapping system was introduced in 1829 which
divided yachts into six classes. Boats were classified according to
the old commercial tonnage measurement. This rule measured a
boat’s potential speed according to its capacity for carrying cargo.
As competition grew, designers sought ways of getting around the
handicapping rules; yachts became longer to increase their
potential speed and the beam (the width) was narrowed to reduce
their bulk-carrying capacity so as not to incur too high a handicap.

This tendency towards long, thin boats raised a problem for
designers. In commercial and naval craft, the ballast required to
keep a boat upright when carrying a large amount of sail was
carried inboard. With the reduction in beam, less space was
available and to resolve the problem the Americans adopted a plan
for carrying the ballast outside the boat. In the 1870s, the fashion
was adopted in Europe. Large lumps of lead, hydrodynamically
shaped, were attached to the keel of the boat and this, combined
with the tonnage rule, resulted in the building of boats of quite
freakish proportions. A well-known example was the British boat,
Oona, built in 1886. It represented the last word in long, sleek,
narrow boats and had a waterline length of 33ft 10in, a beam of
only 5ft 6in and an enormous depth of 8ft. Its displacement was
12.5 tons of which 9.6 tons was lead keel. On top of all this was set
some 2,000 sq ft of sail. The immensity of this sail area can, perhaps,
be realized when it is compared with the 800 sq ft of sail carried by
a modern racing yacht of the same length. It is perhaps not
surprising that this strange craft was lost, with all hands, off the
Irish coast the year it was launched.

Under these handicapping rules, boats were becoming increas-
ingly unseaworthy. A new system was required. In 1886, a rule
was conjured up by a yacht designer, Dixon-Kemp. It was intended

Right, the spinnaker is lowered as Inset, left, Acadia, a Class One boat,
Matchmaker, a half-tonner, beats to racing downwind during the Nassau Cup
windward after rounding aleeward mark  in 1978.

during a race. Inset, right, a friendly race off Antigua.
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to halt the tendency towards what were known as ' plank-on-edge"”
boats—thin narrow vessels like the Oona. Designers had to be
encouraged to build boats with greater beam and this required
a handicapping rule which did not tax the boat’s width.

A boat’s rating was then worked out by multiplying the waterline
length by the sail area and dividing by 6,000. Thus a 15ft boat with
a sail area of 200 sq ft would be a half-rater. The half-rater was the
smallest of the rater classes, others including a two and a half, a five,
a 23 and even a 40-rater, as well as others in between. But just as
the tonnage rule had been exploited, so the Dixon-Kemp rule was
interpreted by designers on both sides of the Atlantic in such a way
as to enable them to build ever-faster boats.

The tonnage rule had resulted in deep narrow boats; the Dixon-
Kemp rule resulted, towards the end of the 1890s, in boats that
became known as ‘“‘skimming dishes’’. As the breadth of the boat
was not handicapped, so vessels became broader in order to carry
their huge areas of sail. At the same time, ballast was dumped in
order to reduce the displacement. Wide, light and shallow yachts
became the common form.

The introduction of meter classes
The problem was not, in fact, resolved until 1906 when the rating
classes were replaced by the meter classes. The rating of a boat was
no longer governed by sail area and length alone. Other factors
regarding the yacht’s dimensions were taken into account, so as to
ensure that more full-bodied craft were designed. The majority of
boats were now to race at a rating which was named in meters. By
the outbreak of World War One, the meter classes were prolific.
Particularly popular were the 6, 8, 12, and 15 meter yachts, while
the 5, 7, 19, and 23 meter ones were also built. Not all the classes
have withstood the test of time; after 1918, the 6, 8, and 12 meter
boats were the only ones to survive in any significant numbers. The
6 meter emerged as a classic of design and was to survive for more
than 40 years; a small number of them can still be seen sailing in
various corners of the world. The only other meter class to survive
was the 12 meter, which was sailed in the America's Cup for the
last time in 1988.

The 1890s, and the years leading up to World War One, became
a golden era of yacht racing. The rating rules encouraged great
steps in yacht design and boats of all sizes proliferated. Many of the
boats of the 1890s were undoubtedly faster than present-day craft.
Owing to their gaff rig, however, they failed to sail as well to
windward as modern boats.

Local Regattas

In the era up to World War One., most yacht racing was in
daytime events along the coast, as ocean racing was still in its
infancy. In British areas such as Cowes, Harwich and Dover, there
were big colorful regattas, and U.S. centers such as New York,
Boston, Chicago and San Francisco were the scene of inshore racing.
Until World War One, most of the New York racing was on the
Lower New York Bay between Staten Island and Sandy Hook, but,
with the increased commercial traffic in the port and industrial
development along the shores of New York harbor, activity shifted
to Long Island Sound after World War One, and these waters have
been one of the major centers of Eastern racing ever since. Between
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Hull development

The first three profiles show
how hulls have changedin the
attempt to make boats faster,
by reducing wetted surface.
The last seven profiles show
hull sections which developed
out of the handicapping rules
introduced during the 19th and
20th centuries.
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Right (foreground),
Il Moro de Venezia is one of
the first of the new
America's Cup class yachts
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the two World Wars, day regattas both in England and the U.S.
continued to include large racing machines such as the lofty
J-boats that competed for the America’s Cup and in local racing in
both countries until World War Two ended their era. NY 40s and 50s
(designating waterline length), M boats and 12-Meters were among,
the other larger classes, but after the end of World War Two, only the
12-Meters and their smaller sisters survived and smaller classes
took over in local events.

The America’s Cup

Although some countries developed a program of national
races, the event now known as the America's Cup achieved
international prominence in the yachting calendar. The competition
was first established in 1851 when the schooner, America, won the
Royal Yacht Squadron Cup in a race around the Isle of Wight. This
cup was taken back to the New York Yacht Club by the victorious
Americans and the event later renamed the America’'s Cup. The cup
remained with the Americans until the summer of 1983, when,
against a background of legal wrangles, the Australians, led by the
flamboyant Alan Bond, wrested the cup away from the New York
Yacht Club on the last leg of the last race in a best of seven series. In
1987, the beaten United States helmsman, Dennis Connor, regained
the cup for America in Fremantle, Western Australia. In 1988, the
California port of San Diego hosted the cup, and Connor was the
victorious contender, winning against a New Zealand monohull
which, at 37.5 meters, towered above his 18.3 meter catamaran. In
future, all races will be held in a new America's Cup class yacht.

Sail plans

The gaff-rigged cutters of the early days of yacht racing carried
huge topsails above their mainsails and, in light weather, they
carried jackyard topsails which extended the sail out beyond the
bounds of the gaff and the topmast. Booms were long and hung
some feet over the stern while at the bow, great bowsprits enabled
the yachts to carry a large number of headsails. These sail plans
were long at the base and comparatively short in height in relation
to the boat's length. At the turn of the century the tendency was for
the sail plan to increase in height and shorten along the base. Top-
masts were separate and were stepped on top of the mainmasts.
In 1901, the 15 meter yacht, Istria, broke new ground by stepping
a mainmast and topmast in one spar. The topsail was set on the
upper part of the mast on a track and this represented the first step
towards the development of what is now called the Marconi
rig (because the rigging of the mast resembles a radio
transmission mast) or Bermudan rig. It was developed so
that a triangular mainsail could be carried and it appeared in the
West for the first time in 1911, one of the first boats to adopt it being
a six meter yacht. Its adoption through to the larger classes took a
little longer and the first 23 meter boat to be seen with the new rig
was the Nyria in 1921.

The Marconi rig is now used by some 90 per cent of modern
boats, at least so far as recreational boats are concerned. However,
the gaff rig is beginning to regain some of its lost popularity and a
number of boat builders, recognizing the versatility of the old
working boats, are beginning to reproduce the old hull shapes and
rigs, although most use modern, synthetic materials.
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Development of the

Marconi rig

Right and below, the Britannia
was built in 1893 for Edward VI
of England, then Prince of
Wales. Inits lifetime it had
seven different rigs (five are
shown below), providing a clear
picture of the development
from the gaff rig to the

Marconi rig.
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INTRODUCTION/The origins of ocean racing

The origins of ocean racing | Q e m
Regatta races were short events; at the most they tcok only a few | % P T

hours to complete. The land was never out of sight and at the end of 7~
the day the comforts of shore life could be indulged in. In the 19th | = .

century, day racing was the only type which was conceived of. '
This attitude was linked to the idea that small boats were inherently
unsafe in the open sea. By the beginning of the 20th century, this ; &
idea had been somewhat confounded. For many years, a small band
of dedicated yachtsmen had cruised off the European coasts and
further afield over the oceans. They had vindicated their belief that
small vessels could be handled in the open sea and were quite safe
in rough weather if sailed by a competent crew.

Early ocean races were confined to those ships which were large
enough to guarantee comfort and whose destinations anyway
compelled them to cross the Atlantic. In 1866, a race was organized
for stakes which amounted to some $90,000. The race, between
New York and Cowes, took place during the winter and the winning
vessel made the passage in under 14 days, a time which compared
favorably with those made by commercial steamships. Those who
regarded this sort of activity with disfavor were able to cite the fact |
that six men were washed overboard during the race. There were
four of these transatlantic races in the last decade of the 19th
century and the boats which took part were cutters and schooners,
all of them longer than 100ft. The races, isolated as they were,
made little impact on the sailing fraternity or the public.

The growth of organized races

Though many sailing traditions had their roots in England, it was in
America that the birth of ocean racing took place. Thomas Fleming
Day, editor of the American magazine Rudder, set out to prove to the | -
skeptics that small yachts could be raced safely at sea. The first race |
which he organized took place in 1904, and a course was set from
Brooklyn to Marblehead, via Cape Cod. Its distance, 300 miles, was
short by present day ocean racing standards. Nevertheless, those
who set off were generally considered foolhardy, and there must
have been some surprise when all the boats which crossed the
starting line returned safely. Day himself took part in the race but
had to be content with last place. However, any disappointment he |
may have felt at this was probably offset by the safe return of the
other competitors. In 1906, Day organized the first Bermuda [
race—a 660 mile course from Gravesend Bay, Brooklyn, to |
Bermuda. Only three boats entered the race, and not all of them
managed to finish. The same year witnessed the first transpacific
race from Los Angeles to Honololu, and the Bermuda race
continued to be held regularly until 1910. In 1922, the Cruising
Club of America was formed and in 1926 took on the organization
of the Bermuda race which it has sponsored ever since.

In 1925, English yachtsmen instigated the first Fastnet race.
This has subsequently become one of the most well-known events

Right, a contender in a Southern Ocean  Inset, top, Charisma, a Class One ocean
Racing Conference event fast-reaching  racer, at speed in a big Atlantic swell.
in the Atlantic. The SORC s a prestigious  Inset, bottom left, racing yachts compete

offshore racing series, similar to the on adownwind leg off Houston, Texas.
Admiral's Cup. Itisanannualeventand  Inset, bottom right, boats in a Half Ton
was inaugurated in 1941. Cup class, racing to windward.
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INTRODUCTION/The origins of ocean racing

in the yachtsman’s calendar. The Royal Cruising Club did not
volunteer its support for ocean racing and, as a result, the Ocean
Racing Club was founded. The first commodore of the club was
George Martin, who won the first Fastnet race in his converted pilot
cutter, Jolie Brise. The seven boats which took part in the race were
all markedly different from the purpose-built vessels which now take
part in the event ; they were either converted pilot cutters or designs
derived from other working craft. The concept of the specially built
ocean racer did not then exist.

By the end of the 1930s, ocean racing had become firmly
established. In Europe, in 1938 for instance, there were races from
Dover to Kristiansand, Copenhagen to Warnemiinde, Kingston to
Clyde, an English Channel race and others. After the war, the
Royal Ocean Racing Club took the lead in encouraging ocean
racing and a rating rule and a system of time allowances encouraged
boats of varied sizes and performance to compete in the many events
which ranged from offshore regatta races to the Fastnet.

The vessels which participated in these races were mostly
cruising boats or converted working craft for there was no thought
at that stage of designing purpose-built craft. Americans alone had
pursued this option, but sleek, well-canvassed boats which did
so well in European races before World War Two were considered
unseaworthy and were the subject of much criticism. In 1947, an
English yacht appeared which was specifically designed to compete
in offshore races. The Myth of Malham, designed by Laurent Giles,
incorporated features which are now taken for granted in ocean
racers. It had a high freeboard so that it retained a large internal
depth while at the same time having a shallow draft. Its bow
and stern were snubbed which allowed for a long waterline length
in conjunction with a relatively short overall length. Its light build
and small, but high-aspect, sail plan also heralded modern design.

Present-day racing yachts, though more sophisticated than the
Muyth of Malham, retain its characteristics. Interiors have become
more spartan in order to reduce weight, the deck equipment more
complex and expensive, and the decks themselves have become
flush. Wood has become an outmoded material and has been
replaced by fiberglass and metal alloys. As competition has grown,
so expense has risen and a new “one-off design” can cost
thousands of dollars.

Small offshore racers

While large and expensive boats have grown in numbers, so smaller
ocean racers have proliferated. In 1950, both the Junior Offshore
Group and the Midget Ocean Racing Club of America were founded.
The system of time allowances, though used for one of the
great events, the Admiral’s Cup, is not entirely satisfactory. The
death of almost all the smaller meter classes left a gap in the world
of pure yacht racing. In 1965, Cercle de la Voile de Paris offered the
old Six Meter Cup for a new race between boats with a 22ft rating,
This became known as the One Ton Cup. All the craft of a fixed
rating race without any time allowances over both inshore and
offshore courses; the first home is the winner. As the popularity
of this form of racing has grown, the number of ratings has increased.
The American boat, Yankee Girl, beats out of the Solent at the beginning of the 1971

Fastnet race. The race is run from the Isle of Wight to the Fastnet Rock, off the coast
of Southern Ireland, and back to Plymouth, on the south coast of England.
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The pleasures of cruising

Competitive sailing constitutes only one facet of boating. Towards
the end of the 19th century, a number of individuals discovered the
delights of cruising. To make a passage from one port to another or
simply to be afloat on the open sea were regarded by some to be more
enjoyable than racing around a small, pre-determined course.

Those who now leave crowded marinas and head out to sea for
a few days cruising must find it difficult to imagine the lonely course
that Richard Tyrrell McMullen, one of the pioneers of cruising and
now famous for his exploits, was then following. The professional
skippers and crews who sailed the racing yachts, and others who
made their living by the sea, regarded an amateur as nothing short
of lunatic. But McMullen, an independent man with strong views,
set out to prove that a small boat, properly handled, was as safe at
sea as a larger boat. He realized that in heavy weather it was not
the open sea which spelled danger to the sailor but the shoreline.
McMullen sailed around the English coastline for over 40 years
until he died, at the helm of his boat, in 1891.

The Royal Cruising Club

Though McMullen's activities were regarded with suspicion
his ideas had been most certainly vindicated by the closing decades
of the century. Other sailors followed his example, and by 1880
there were enough people whe cruised around the estuaries and
channels of Britain to justify the formation of the Cruising Club.
In 1882, the club initiated a journal which recorded accounts of
members’ cruises. The club required member's logs to reflect good
seamanship and navigation as well as the owner's ability to fit out
a seaworthy yacht. In addition to this, members were encouraged
to explore lesser known coastlines and record information for the
use of other members. The club, which has now become the Royal
Cruising Club, still publishes its journal and the same high standards
still apply. In order to encourage these the club introduced cups,
the first of which was the Challenge Cup, presented in 1896.

The spread of cruising

It could well be argued that by the turn of the century cruising
had become an art in much the same way as racing had. The gulf
which existed between the two activities, however, was consider-
able. Claude Worth’s Yacht Cruising, which has become a classic
book on the subject, was published in 1911. In it he wrote, ‘' to make
a sea cruise in a seaworthy little yacht, neither courting unnecessary
risks nor being unduly anxious of the weather, and having confidence
in one’s knowledge and skill to overcome such difficulties as might
arise, is, to one who loves the sea, the most perfectly satisfying of all
forms of sport”. Successful racing, in those days, on the other hand,
depended upon expensive hybrid machines, a knowledge of tactics
and a highly trained crew, each member skilled at some specialized
task. In the sport of ocean racing today, the skills of both have been
amalgamated. Both the tactics of inshore racing, employed by the
skippers of such boats as Britannia in the summer regattas, and
the skills of cruising are needed in equal proportions, if a boat is

A French yacht carrying extra sail in the form of a blooper and spinnaker enjoys
the last of a sea breeze at the end of a summer's day.
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to be sailed fast and safely across wide stretches of open water.
After the early pioneering of McMullen, Worth and other English
eccentrics, cruising grew rapidly throughout Europe. On the Clyde,
in Scotland, where sheltered estuaries provided ideal cruising
grounds, a club was established in 1909. Cruising also proliferated
in Norway, where the fjords offered both a scenic environment as
well as a sheltered one. One of their countrymen, Colin Archer,
was the first qualified naval architect to devote himself to the
designing of cruising yachts. A life spent designing working craft
for Norwegian waters made him well-qualified to turn his attention
to the needs of amateur yachtsmen. His heavy, double-ended craft
were instantly recognizable and were regarded by many as the most
seaworthy of deep-water vessels. Frskine Childers, who gave literary
expression to the art of cruising in The Riddle of the Sands, com-
missioned Archer to design a successor to his boat, Dulcibella.

Ocean cruising

Cruising also extended beyond the bounds of local shorelines.
Long voyages across oceans, as well as the exploration of foreign
coasts and exotic ports attracted the imagination of a number of
sailors. In 1866, two Americans, William Hudson and Frank E.
Fitch, set sail across the Atlantic in a 26ft iron lifeboat named Red,
White and Blue. They were the first two-man crew to cross the
Atlantic and their feat set a precedent for long voyages in small
boats. Other such journeys included the expedition undertaken by
Captain John Voss in an American Indian canoe, Tilikum. He left
Vancouver for England in 1901. Having sailed for 40,000 miles he
finally arrived in Margate on the English coast. When asked where
he had come from he astonished local inhabitants with his
nonchalant reply, *Vancouver”.

Perhaps the most famous of all 19th century circumnavigators
is Joshua Slocum, a Canadian, who set sail alone from Boston in
1895 on a world trip which was to take three years. What made his
achievement particularly spectacular was that he sailed around the
world against the prevailing winds. Nobody attempted to circum-
navigate the world for another 25 years and when they did so it
was via the Panama canal which allowed them to avoid the
rigors of the southern Atlantic, and Cape Horn.

Cruising today

Cruising, once regarded as an eccentric pastime, has become the
foremost sailing activity and is looked upon as an ideal means of
escaping from the duller routine of everyday shore life. Competing
with the elements, discovering new coastlines and the fitting out
and handling of a small boat at sea, offer to men a unique and
varied round of activities. Moreover, the cruising man is not
bound to sail boats that have been developed for specific racing
purposes. He can buy, or have built, a boat which is ideally suited
to his own needs. It can be a day sailor with neither competitive
intentions or overnight cruising abilities. Its rig can conform to his
own needs and tastes, and the accommodation can be designed
with a special crew in mind. It is this flexibility which has made
cruising one of the fastest growing sports since World War Two.

Right, asmall cruising yacht explores and shorelines, both in your own and
some rugged coastline off the Isle of foreign waters, is one of the most
Skye in Scotland. Discovering new ports  enjoyable features of cruising.
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Cruising boats
- The variety of cruising yachts ranges from
| converted lifeboats to specially designed and
|| expensively built cruisers. The ones
illustrated below represent a very small
selection.

ClaudeWorth'’s cutter,
Foam A

S

v

A Folkboat—a popular AWesterly 33, a typical
small cruiser modern cruiser
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The growth of sailing

Small open-boat sailing has proliferated over the last 30 years.
Classes have multiplied and there is now such a variety that
almost anyone planning to buy a sailboat will be able to find
one that fulfils his particular needs. Small open boats have always
existed even if the types to choose from were limited. In the 19th
century, small sailing craft were to be found in every port. Like their
larger counterparts, they derived their hull shapes and sail plans
from work boats. Their immediate appeal was their relative
cheapness and the comparative ease with which they could be
handled. This remains the case today. But small boats of that
period were very different from the modern designs. Small boats in
those days, like the larger vessels, carried fixed ballast. On top of
this was set an enormous spread of sail. Long bowsprits, overhanging
booms and topsails were the norm. Today this outlook has been
completely reversed. Sail areas have been shortened, while the
ballast is provided by the crew members. Even centerboards, which
were once made of heavy iron, are now made of wood or light alloys.

In the 19th century no national classes existed. Indeed, the
concept of a one-design did not exist; boats were most usually
one-offs. Only towards the end of the century did classes of small
boats appear which could race on equal terms. The first one-design
in Europe was introduced in 1887. Called Water Wags, these small
dinghies were 14ft 3in and were sailed in Dublin Bay. This class,
in fact, still exists today despite being over 100 years old.

The development of classes

The story of modern sailboat design begins between the two
world wars. In Britain and the United States two classes were
introduced which laid the foundations for modern small craft.
In the 1920s, Frank Morgan Giles, a naval architect as well as a
boat builder, built 14ft boats, rounded in section, which were
undoubtedly the best small craft of their time.

In 1928 one particular 14ft dinghy was awarded international
status and became known as the International 14 (see page 100). It
was a restricted class, which means that design and shape could be
altered as long as the boat conformed to a certain limited number of
measurements. With this ruling, the International 14 quickly
developed into a fast, sophisticated racing boat, owing in part to
design improvements introduced by Uffa Fox. Having had experience
in hydroplane design, he sought to introduce a “v'" section which
would allow the bow of the boat, when sailed fast off the wind, to lift
out of the water, thus reducing the displacement and greatly
increasing the speed. In the same year the International 14 class
began, he succeeded in achieving this with his own boat Avenger. Its
impact was immediate, as it won 52 out of 57 races within the year.

The initial attraction of the International 14 was that different
designs of this size could be successfully brought under the umbrella
of one ruling. It thus-opened the way for national racing. No longer
was a sailor restricted to his local waters. In other words, the

Right, International 505 racing one- Inset, middle, a 505 races at Weymouth,
designs planeinideal conditions. England, in a championship event.

Inset, top, a Fireball, a popular racing Inset, bottom, a Mirror one-design, one of
one-design with a shallow draft skims  the most popular boats, is ideal

across the water under spinnaker. for learning to sail.
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International 14 brought about the rationalization of many designs.
At the same time, because it was a restricted class and not a one-
design, it encouraged development which has resulted in the
numerous classes in existence today.

In the United States, by 1931, another form had evolved.
Heavier than the International 14, with a chine hull (a hull which
is not rounded but angular in section) it had a smaller sail area and
was considerably slower. Nevertheless, the design, known as the
Snipe, offered special charms of its own. The boats were much
cheaper than others and, because of the chine hull, were ideally
suited to construction by amateur boat-builders. Added to this,
they were particularly seaworthy owing to their being half-decked.
Not surprisingly, the class spread rapidly to Europe, and has
maintained its popularity ever since.

Recent developments

Since the 1930s, sailing has advanced in the most spectacular
fashion. The International 14 and the Snipe still represent the two
poles. On the one hand, the restricted classes offer sailors the
opportunity to test new ideas in the design of individual classes.
At the same time, these designs have led, inevitably, to general
advancements in all design. At the other end of the scale,
mass-produced classes offer sailors the chance to compete
on equal terms.

The number of classes is now almost too great to be counted.
They vary from small single-handed surfboards, like the Sunfish, to
the various-sized | boats, fast and well-fitted out, which can be raced
or cruised by a whole family. The enormous variety of classes now
allows people, even on a small budget, to indulge in almost any
form of sailing they choose.

Just as the types of sailing boat have proliferated, so has sailing
itself spread, in many different forms, to most countries. On the
recreational front, the development of flotilla cruising in the
Mediterranean and Caribbean gave thousands of non-sailors and
those with limited experience the opportunity to get afloat under the
watchful guidance of “flotilla leaders.”

The world of racing has also been affected by change. Intense
rivalry between East and West in the seventies and eighties
produced significant changes in attitudes to many aspects of boat
design and engineering. Some modern big boat classes, those not
designed for trans-ocean or round-the-world races, are now so
complex and fragile that most of their races are inshore day races.
The physical fitness of crews has also become the focus of increased
attention, and prestigious racing events, such as the America’'s Cup
and the Fastnet race, attract massive public interest.

Research into new sail fabrics, new methods of boat construction,
electronic instrumentation, and position fixing systems has brought
about fundamental changes in sailing and navigational practice.

ATormado racing during the Olympic Overleaf, Intemational Moths racing.
week at\Weymouth. Catamarans are Ahigh-performance boat, the Moth is
high-performance boats, their narrow popular world wide for the exciting
hulls and light build enabling them to sailing it offers. It is strictly a boat for the
achieve very high speeds off the wind.  very experienced salilor.
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One-designs .
The range of modern one-designs caters for

nearly every need, from highly specialized
racing through to cruising.
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The Snipe, a pioneer

The Enterprise, an early
design

classic

The 470, an Olympic class

The Drascombe lugger, a
racing boat

traditional-type dayboat




.‘_*‘



Basic Sailing
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Leaving from and returning to beaches, floats and moorings
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BASIC SAILING/Starting to sail

Starting to sail

The first question most would-be sailors ask is:
where do I begin ? One of the best solutions is to
attend a sailing course or go on a sailing holiday
to learn the basic techniques and to establish
whether sailing really appeals. Other possibilities
are to join a sailing club as a crew member or
to seek advice from an experienced sailor.

Most countries have a national sailing
authority to look after the interests of sailors
and to administer the rules drawn up by the
International Yacht Racing Union. Most of these
authorities will provide comprehensive lists of
sailing schools and clubs and the classes of
boats sailed.

While sailing is a sport which can be enjoyed
by people of all ages and provides an excellent
way of keeping fit and of getting out in the open
air, it must be remembered that it can be
dangerous if the basic techniques are not
thoroughly learned and careful attention is not
given to safety procedures. This basic sailing
course aims to help beginners to learn about
sailing in a methodical and safe way and also to
provide useful hints on sailing techniques for
more experienced sailors.

The basic boat

Once you have decided to take up sailing, the
next thing you should consider is the boat.
Sailing boats vary enormously according to the
use for which they are designed, but it is possible
to define the common elements.

Every sailing boat, irrespective of its size has
four basic parts: a hull, a sail, a keel or a center-
board and a rudder. Each has a specific role to
play in keeping the craft afloat, stable and
moving in the required direction. The working
of each has an effect on the other parts and the
combination of different types of part deter-
mines the character of the boat.

The hull is designed to carry the crew and to
provide a rigid structure to support the mast
and sails. Its shape should enable the boat to
move easily through the water when sailed
upright, or even when heeled. Most hulls are
pointed at the bow and blunt at the stern, but
some are blunt at both ends and others are
pointed at both ends.

Hulls are made from a wide variety of
materials, principally wood, plastics or metal.
Racing boats need to be as light as possible and
their construction is a delicate balance between
weight and strength. Family boats are more ro-
bust, the most important factor being durability.
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The sails are the principal driving force of the
boat, converting the airflow into forward thrust
(see pages 324—7). The sails are constructed by
joining curved panels of sailcloth to produce a
triangular shape giving the greatest forward
drive with the minimum of drag.

The size and shape of the sails will depend on
the purpose for which the boat is designed.
Racing boats have a relatively large sail area
which produces a greater tendency to heel and
this is balanced by the weight of the crew.
Boats used for learning to sail often have only
one sail, as do single-handed racing boats.
Many one-designs have two sails rigged as on
the boat shown opposite.

Sails can be divided into two principal groups,
those used to drive the boat in a given direction
(mainsail and jib), and those only used when the
boat is sailing away from the wind to increase
speed (spinnaker).

The sails are attached to the mast which is
usually secured in a vertical position by wires.
These are fixed to the side decks (shrouds) and
to the bow (forestay). The foot of the mainsail
is attached to the boom, which keeps it
tensioned while enabling the mainsail to move
easily across the boat when changing direction.
It is controlled by a rope known as the main-
sheet. Many boats have a boom vang which is
attached to the boom and to the bottom of the
mast to prevent the boom from rising. Where a
boat has a jib, its front edge, the luff, is fixed to
the forestay. The jib is controlled by the jib
sheets..The sails are raised into position using
ropes called halyards.

All sailing boats need to have a certain depth
of hull under the water to counteract the side-
ways movement created by the force of the wind
on the sails. Cruising boats have ballasted fixed
keels, but one-designs always have adjustable
centerboards which can be raised or lowered as
required. The amount of centerboard used is
closely related to the direction, in relation to
the wind, in which the boat is sailing.

The rudder serves two purposes, to initiate
major changes in direction and to provide
increased resistance to sideways slip at the
back of the boat. It usually comprises two parts:
a rudder stock, which is fixed by special hinges
to the transom, and a rudder blade, which can
be raised if sailing in shallow water. The rudder
is controlled by means of a wood or aluminium
handle. the tiller. The rudder is only effective
when the boat is moving forwards or backwards.
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Theboat

The boat, right, is a typical

4.2m (14ft) one-design with a
Marconi rig. Not only is this a
very popular type, but it has most
of the features common to the
majority of one-designs. It can
be handled easily by two people,
and does not require a high level
of sailing expertise. The smaller
pictures on the far right show a

'\\H\h
typical small racing boat /

)

(above) and a simple small
catamaran (below).

- Catamaran

‘| Mainsail . Mast
Batten Rj k- Shroud

Boom |
Boom vang il e T Forestay
Mainsail halyard / I Jib
Mainsheet Jib halyard
Jib sheet
Foredeck
Hull
Jamming cleat

Tiller

et Fairlead
extension Thwart
Rudder Side deck
Transom Centerboard

35




BASIC SAILING/Choosing a sailboat

Choosing a sailboat

Since the adoption of plywood and other light-
weight materials for boat-building in the 1940s,
the .growth in sailing has been phenomenal.
Widespread interest in the sport has now
resulted in hundreds of designs becoming avail-
able worldwide, making it difficult to know
which to choose when buying a boat.

Before setting out on the search for a boat,
you should first decide what you intend to use
the boat for: to learn to sail, to take on vaca-
tion, to use for family outings and occasional
competitions or solely for racing. The size of
your boat will be governed by a number of
factors: how many people will be in it at any

International
Optimist
General description Youth class | Youth class
Length 231 m 3.22 m
7ft 7in 10ft 6%in
Crew
Id%al crew weight 50 kg 95 kg
(10 per cent variation
either side acceptable) 110 1b 210 b
Level of skill required Basic Basic
Suitable for car topping J J
Other examples in Sabot Flipper

general category

Key

Child

' Adult

International Cadet
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one time, their combined weight, the carrying
or towing capacity of your car and, of course,
the amount of money you are prepared to
spend. To find a suitable boat, look in the
classified pages of sailing magazines and
specialized publications to see what is available
in the new and second-hand markets.
Generally speaking the different classes of
one-designs can be divided into three types:
those suitable for youth, family or racing use.
If you are buying a boat exclusively for use by
children, the most important consideration is
their size and weight. All boats in the youth
class below can be used for racing as well. For

T~
~
Topper Wayfarer
Youth class General General Racing
purpose purpose
334 m 3.30m 483 m 420 m
111t 10ft 10in 15ft 10in 13ft Qin
60 kg 100 kg 200 kg 130 kg
132 b 220 Ib 440 b 286 Ib
Basic Basic Intermediate | Advanced
Sunfish Heron Kestrel Merlin
Lazy E Rocket
Scorpion
Mirror International 420



children of up to 12 years a 3 m (10 ft) boat
is suitable and from 13 to 16 years, a 4 m
(13 ft) boat is needed.

The general and family category covers the
widest range of boats. These can be used for a
broad range of activities—training, camping,
fishing or racing. A typical boat in this group is
shown on page 35 and serves as the model
for the basic sailing section as it is a good
choice for the novice sailor. A growing number
of people are interested in owning a family boat,
purpose-built to a traditional design, with a
simple rig and made from new materials.

In the racing category there is a wide
variety of designs available, all characterized by
a large sail area (often with the addition of a

BASIC SAILING/Choosing a sailboat

spinnaker and trapeze). They have lightweight
hulls which need careful handling and storage
ashore and the rigs are controlled by a complex
system of lines and mechanical devices. If you
are determined that your first boat is to be a
racing one, choose a second-hand boat without
atrapezein the 3.6 mto 4.2 m (12 to 14 ft) range.
Multi-hulls are gaining in popularity as
general purpose designs are brought onto
the market, but they are only suitable for
experienced sailors. Two examples are shown.

The chart below gives several examples of
boats in each category. There are, of course,
many others and further information should be
sought from an experienced sailor or from your
local sailing club.

International

International

Laser Enterprise

Racing Racing Racing | Advanced
| | racing

423 m 4.27 m 404 m 505 m

13ft 10%in 14ft 13ft 3in 16ft 6%in

i

f 1 it

72 kg 140 kg 140 kg 145 kg

158 Ib 308 Ib 308 Ib 319 Ib

Advanced Advanced Intermediate | Very

advanced

v

International  International @ GP14 International
Moth 470 Zanith Flying
Dutchman

International
OK

Phantom

International
Fireball

%

International 14

International 505

Olympic Star

Advanced Family Catamaran Advanced
racing dayboat catamaran
6.92m 572 m 427 m 6.10 m
22ft 8l4in 18ft 9in 14t 20ft

170 kg 230 kg 140 kg 145 kg
374 Ib 506 Ib 308 Ib 319 1b
Very Intermediate | Intermediate | Very
advanced advanced
Flying 15 One-off International | Condor
Squib designs Dart Shearwater
Yeoman Spark Hurricane

Drascombe Lugger

International Tornado

37




BASIC SAILING/Car topping and trailing

Car topping and trailing

Only a few sailors are able to keep their boats
by the water’s edge, enabling them to launch
directly into the water. The vast majority store
their boats on launching dollies in a boat park
some distance from the water.

Those who keep their boats at home, or club
sailors who travel regularly to distant race
meetings, are faced with the problem of how to
transport their boats and equipment.

The simplest way is to load the boat on the
roof of a car, but the size and weight of boat
which can be carried safely in this way is
strictly limited. To carry the boat, two adjust-
able single bar roof racks, suitably padded, are

Loading the boat

The boat is usually carried up-
side-down so that its sides rest
firmly on the bars of the roof
racks. If the boat has to be carried
the right way up for any reason,
the hull must be properly support-
ed and it must either be covered
or the plugs must be left out to
prevent it filling with rainwater.
The boat is carried with the bow
facing forwards and should be
secured to the roof racks by tie-
down straps or ropes lashed across
its width. It is also essential to

attached to the rool guttering by clamps. The
boat, together with the mast and boom, is
placed on the roof racks and securely tied
down. The sails and all other movable equip-
ment are stowed inside the car.

Where a boat is too large for car topping, a
specially constructed road trailer is attached to
the tow-bar of the car by a ball and socket or
drop pin. According to the type of trailer (see
opposite), the boat is either placed directly onto
the trailer, oritis loaded together with its launch-
ing dolly. The law on trailing varies from
country to country. Details of regulations should
be obtained from the local police before travelling.

tie the bow and the stern to the
car bumpers to prevent the boat
lifting off at speed. The mast and
boom are tied to the roof racks
separately. A special knot, the
truck driver’s hitch (see page
334) should be used to tighten
the ropes. Padding should be
taped to the bars and ropes to
prevent damage.

Lifting the boat

If you are on your own, place the
boat on the ground at an angle to
the back of the car. Lift the bow
so that it rests on the rear rack (1).
Then lift the stern and push the
boat forward over the front

rack (2). With more than one
person, use either of the following

methods. Using the side method
hold the boat at the bow and the
stern and lift it from the side of the
car so that the stern rests on the
rear rack first. Then move the bow
into position. Using therear method
hold the boat at each side and lift
it from behind the car.
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Road trailers

There are two main types of road
trailer to choose from, one has

a T-frame and the other an
A-frame. Each type supports the
boat with specially shaped chocks
or rubber rollers, and has a
support for the mast. The T-frame
type has a strong center strut.
All parts of it can be adjusted to
accommodate different sizes of
boat and to ensure that the weight
on the tow-bar does not exceed
23 kg (50 Ibs). The A-frame type
has the advantage that it can be
used in combination with a self-
stowing launching dolly. You
must have a lighting board, con-
forming to national requirements,
fixed to the trailer or transom of
the boat (bottom right). Heavier
one-design and cruising boats
should be carried on trailers
which are fitted with an over-run
braking system.

‘A-frame
combination trailer

BASIC SAILING/Car topping and trailing

Loading the trailer

It is usually easier to load a
trailer if it is already

attached to the towing vehicle.
If you are loading the boat
directly onto a trailer, you will
need two or more people to
carry the boat onto the support-
ing chocks. Once loaded, tie the
boat down carefully with straps
or ropes to prevent it shifting. To

Lining up the dolly
Pull the dolly forward
behind the trailer in line
with the loading rollers.

load a boat on a combination
trailer, line up the loaded dolly
behind the trailer and pull it for-
ward until it locates on the cross-
beam-mounted loading rollers.
Then pull it further forward until
the dolly axle locates in the
securing brackets. Bring down
the dolly handles and lock the
dolly onto the trailer.

Securing brackets

Pull the dolly over the
loading rollers to locate
the axle in the brackets.

Preparing for the road

Place the mast in the mast-
support so that the heel rests on
the aft decking or against the in-
side of the transom. Tape the
shrouds and the halyards to the
mast and pad the mast heel to
prevent damage to the boat. Tie
the mast to the support and to
the central thwart. Remove or
secure all loose equipment inside
the boat. Fix the lighting board
in place and connect it to the car
socket. Check that the towing
coupling is locked and the safety
chain attached.

Dolly clamped to trailer

After lowering the dolly

handles, clamp the dolly
and trailer together.
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Clothing

Like many other sports, sailing makes special
demands on your body, so it is important both
for your comfort and your safety that you are
properly equipped to go out in a boat. The
equipment you need depends on the type of
boat you are sailing, the weather and your
resistance to cold. Unless you are fortunate
enough to sail in tropical latitudes, you will
often have to face bad weather and cold
water. Open and partly open boats provide
very little protection from wind and water.
As weather conditions can deteriorate once
you are afloat, and as the water temperature
is often lower than the land temperature,
your clothing must keep you as warm and
as dry as possible.

You will need two basic layers of clothing,
an insulating layer and water- and windproof
clothing over it. The insulation can come
from several layers of warm, loose clothing
(such as vests and sweaters, jeans and socks)
or specially made thermal underwear which
traps and conserves the body heat in its
fleecy, inner pile. Thermal underwear has the
advantage of being very quick-drying.

The water- and windproof layer usually
takes the form of a one-piece or two-piece suit.
It must be specially designed for sailing, with
proofed fabric and bonded seams. Small boat
sailors usually wear the one-piece type while
big boat sailors normally prefer the heavy
duty two-piece.

Racing enthusiasts. whose boats generally
afford the minimum of protection, also face
being immersed during a capsize. This can
result in a sudden, massive loss of heat from
the body. The best form of clothing, therefore,
is a close-fitting wet suit which has combined
insulating and waterproofing properties. A
one-piece waterproof suit can be worn over
the top for extra protection.

As about 70 per cent of heat loss from the
body is through the head, hands and feet, a
scarf, wool hat, sailing gloves and non-
slip sailing boots should be worn. In strong
sunshine, you will need sunglasses and a hat
with a brim.

The last, and most important, item is your
safety gear. All sailors will need a lifejacket or
buoyancy aid and. if you are cruising, a safety
harness will also be necessary. Cruising does,
however, require special preparation and this
is discussed in greater detail in the cruising
section which starts on page 150.
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Basic sailing outfit

Your basic sailing gear
should include light,
warm underclothing, a
waterproof layer, a buoy-
ancy aid or lifejacket, hat,
scarf, gloves and sailing
boots or shoes. Both

people in the picture
above are wearing
specially designed water-
proof sailing suits; one is
a two-piece (right), and
the other a one-piece
type (left).

Sailing bag

Your sailing clothing should be
kept in a soft waterproof bag.
Some bags also have a water-
proof compartment for wet
clothing.




Heavywaterproof suit

A heavy duty two-piece waterproof suit gives the
best protection for coastal cruising or ocean
voyaging. You will be on the deck in all sorts of
weather conditions and your clothes must be
proof against wind, rain and breaking seas. The
two-piece suit usually consists of a hooded jacket
and chest-high trousers with a double-fold gusset
and adjustable shoulder straps. It is designed and
cut with the minimum number of seams.
Insulating layers arc worn underneath.

Chest-high trousers

Waterproofing

The wind- and waterproof
properties of your clothing are
very important. Most waterproof
suits are made of heavy, plastic-
impregnated or rubber-backed
synthetic cloth doubled at the
seat, knees and elbows to give
extra protection. For the upper |
part of the suit, jackets are better
than parkas as they can be worn
open. The seams must be
specially bonded.

Jacket fastening

protection, as do

fixed or detachable
hoods and collars.

Doubled storm flaps
on jackets give extra
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Wet suit

Most experienced sailors

wear neoprene wet suits to
combat loss of body heat in the
water. The sleeveless “long
John™ type is the most popular
as it does not restrict body
movement. A hip-length jacket
is usually worn over the top,
and in cold weather, a hood,
boots and gloves are worn.

Hip-length jacket

Neoprene
construction
Bonded outer fabric
Neoprene foam

Fleecy lining

Long John suit

Trouser cuff

Trouser cuffs can be
fastened with special
studs or clips to make
them more water-
proof in heavy seas.

Jacket cuff
Elasticated storm
cuffs are used for
preventing water
from running up
your jacket sleeve.
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Safety equipment

It is very important to take proper safety pre-
cautions whenever you are sailing. All sailors
must wear some form of additional buoyancy
and there is a wide range of buoyancy garments
to choose from. They divide into two groups:
those which give the wearer some support in
the water (known as buoyancy aids) and those
which give total support and will turn an
unconscious person face uppermost in the water
(known as lifejackets). Most racing and inland
sailors wear buoyancy aids (especially over wet

Buoyancy garments

There are many different designs
of buoyancy aid and lifejacket,
but all types should conform to
standard safety requirements.
The type of buoyancy aid shown
right is made of closed cell foam
and will give a minimum of

7.2 ke (16 Ibs) flotation. It is
front-fastened by a zipper and
the side straps enable it to be
adjusted for size. Lifejackets are
either inflated automatically by
pulling a cord attached to a gas
cylinder or by mouth. Both
types are pulled over the head
and are secured by straps

around the body. They are worn
deflated. When fully inflated they
should have 15.8 kg (35 Ibs) of

buoyancy.

Lifejackets

The lifejacket shown below has
about 7.2 kg (16 Ibs) of inherent
buoyancy. The lifejacket shown
right has none.

Mouth-
inflated
lifejacket
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suits) but many sea sailors choose lifejackets
for added security. Buoyancy garments are
worn over the top of all other clothing.

When working on the deck of a big boat, par-
ticularly on an ocean-going cruiser, you will
need to wear a safety harness as well as your
buoyancy aid or lifejacket. You will also need
to make sure that your sailing boots or shoes
have good non-slip soles (see Footwear, oppo-
site) so that you have the maximum possible
grip on a wet and sloping deck.

Adjustable side straps

Floating position

Either of the two life-
jackets illustrated (left)
will, when inflated.
automatically turn the
wearer, whether con-
3CIOUS Or unconscious,
into a floating position,
face uppermost.

inflatable
|1fe;ackel




Safety harnesses

These are designed to keep the
wearer securely attached to the
boat by means of a lifeline while
working on deck. The lifeline
must have a quick release clip

Standard
wehbing
harness

Working lifejacket

A popular choice is the working
lifejacket with incorporated
harness (right). Many offshore
crews prefer this self-contained
lifejacket/harness as it is easy to
put on and can be inflated
manually, when needed, or
automatically on a sudden contact
with the water. The lifeline on this
model clips to a large stainless
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onto the harness. The free end is
attached to special deck eyes, or
to wire or webbing “jackstays"”
rigged along each side deck (see
also Safety, page 308).

Standard webbing
harness

This harness is held in
place by adjustable
shoulder straps. The belt
can also be altered. It
has a quick-release
buckle fastening. Each
crew member should
adjust the harness to fit
snugly over foul weather
clothing and mark the
boat with colored tape
strips for easy
identification in both
daytime and night-time
conditions.

steel “D" ring.
Working
lifejacket
Drown- proofing
If you are swept overboard

when not wearing buoyancy
equipment, you can conserve
heat and energy by using
the following technique.
Relax into a crouching
position. Your body will then
float naturally below the
surface of the water. Move
your arms to bring your head
up to the surface to breathe.
Then relax into the crouched
position again.

You can make a temporary
buoyancy aid by removing
clothing, tying the sleeves or
legs and trapping air inside
to make a floating bag,.

Footwear

Whether you choose boots or
shoes is a matter of personal
preference, but your sailing
footwear should have flat
non-slip soles, which have
maximum contact with the
surface. Make sure that you
choose a sole pattern which
gives a secure grip.

Tread contact areas

Q Good

Sole patterns

Sole patterns with deep wide
troughs and many edges in
contact with the surface give a
far better grip than unbroken
patterns with shallow troughs.
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Rigging theboat

Before you can take your boat out on the water
you will have to rig it. This means attaching
all the equipment normally removed at the end
of a day's sailing—principally the sails and
rudder, but also any other loose equipment that
might be lost or damaged if left in the boat.
Whether the mast is removed or not will depend
on the type of boat you are sailing and where it
is kept. If you have to take your boat by road to
the water, you will have to remove and re-
place the mast each time you sail.

If you are buying a completely new boat, or if
for some reason the boat has been totally
dismantled, you will have the additional

Mast rigging

On most boats the mast is
supported by standing rigging "
attached to it at the hounds and
to the boat at the chain plates.
The spreaders prevent the mast
bending and their inner ends are
attached to a special mast fitting
while the shrouds pass through

problem of fixing the wires (known as standing
rigging) to the mast. If so, it is best to seek
advice from an expert.

The mast itself is usually made of wood or
aluminum, which can be in the form of a
simple tube or a complicated spar with built-in
tracks for sails and other fittings. On basic
sailing boats it is sufficient that the mast
supports the sails, but on sophisticated racing
boats the mast is an important element in
determining the overall performance of the
boat and is designed to be tensioned to suit
particular sailing conditions (see Advanced
sailing, pages 134-7).

Shroud tang

This fitting is riveted to the mast
at the hounds and the shroud itself
is attached by means of a shackle.
Care must be taken to ensure that
the shackle pin is inserted from
the outside to prevent mastdamage.

the outer ends, secured with split
rings and insulating tape.

Mast gate

Hounds

Mast

Keel stepped masts are
supported at the fore-

Spreaders

deck by the mast gate, a
strengthened slot in the
aft end of the foredeck,
closed by a simple latch.

Shrouds

\ Forestay

Bow fitting

The bow fitting is the
attachment point for fore-
stay, jib and bow painter,
and must be securely
bolted into the foredeck
of the boat.
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Adjustable rigging link
The shrouds can be
attached directly to chain
plates. but adjustable
rigging links permit the
mast to be set up at
different angles and
tensioned accordingly.

Heel fitting

The heel fitting holds the
mast in place in keel
stepped boats. The three
pulley blocks are for the
main, jib and spinnaker
halyards. The mast heel
can be positioned in the
channel by moving the
two retaining pins.
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Stepping the mast

Most modern masts are light but unwieldy so it is
often easier if two people cooperate to step the
mast, although it is possible to do it without help.
Depending on the boat design, the mast is stepped
into the bottom of the boat (keel stepped, shown
below) or onto the foredeck (deck stepped, shown
far below). Make sure when you raise the mast
that there are no overhead power cables —they
will kill you if the mast touches them.

Keel stepping —two people

1 Lay the mast gently in the boat 2 Insert the mast heel in the 3 The other person then fastens
lengthwise. The other person then  heel fitting. The other person pulls the forestay to the bow fitting and
attaches the shrouds to the fittings ~ on the forestay while you lift the  you lock the mast gate.

on the side decks. mast upright,

Deck mounted fitting
Deck stepped masts are
positioned in a recessed
fitting in the foredeck.
Some boats have a
second fitting to enable
you to adjust the mast.

Deck stepping — one person

1 Laythe mastonthe ground, with 2 Raise the mast to a vertical 3 Lean the mast towards the

the leading edge uppermost, and position adjacent to the mast step. attached shroud and forestay and
attach the forestay and far shroud Then check to see that none of place it in the mast step. Then

by shackling them. the wires are fouling the mast. attach the other shroud.
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Boat equipment

Apart from the standing rigging and the items
of equipment which are fixed to the boat, you
should have the following items of loose gear
stowed in the boat before sailing: bucket, hand
bailer, sponge, mooring line, anchor, two oars
or a paddle, two spare plugs, maps and spare
clothes kept dry in sealed plastic bags. The inside
of your boat must be kept free of obstructions so
everything should be stowed tidily and secured
to prevent it being lost in the event of a capsize.
Although some boats have quite large stowage
areas under the fore, aft and side decking, much
of this space will be taken up with extra buoy-

ancy (see opposite). Hand bailer
Stowing plan

Always try and organize equipment
so that it is easy to remove when
needed. Most of it can be stored
under the foredeck, as shown,
with the more unwieldy items, such

/
as oars and paddles, under the =
side decking. / - )

Foredeck stowage area

Methods of bailing
Hand bailing must always be

| Bailing

All open boats collect water.
Any water in the bottom of the
boat should be removed as the
weight of water slopping to the
side makes the boat hard to
handle. Bailing can be done

- either by hand (using a plastic

bucket and scooping the water
over the side) or by using a
patent bailing system. Some
boats are fitted with automatic
self-bailers which suck the
water out as the boat gathers
speed. Racing boats usually

have hinged flaps in the transom

to let the water out. They are
large enough to rid the boat of
excess water very quickly.
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done over the leeward side of
the boat. Self-bailers (right)
drain automatically but transom
flaps (below right) must be
opened by pulling the elastic
cord attachment.

: Maps and spare clothes

@ Spare plugs

Hand bailing

Hinged transom flap




Paddle

[

Folding anchor

Folding anchors are useful as they
take up less space, but a light
Danforth anchor (see page 198)
could be used if preferred.

{

Qars

Anchor
(folded)

Anchor
(extended)

Buoyancy

All boats need some form of addi-
tional buoyancy. This can either
be incorporated into the hull
structure, as integral air tanks, or
it can take the form of buoyant
material, such as inflated plastic
bags or polystyrene blocks,
strapped to the hull. As important
as the amount of buoyancy in
the boat is its distribution.

Types of buoyancy

Buoyancy bags which are strapped
into the boat should be checked
from time to time to make sure that
they are attached securely. In the
case of inflatable buoyancy bags.
there must be enough airin them to
float the boat adequately. Integral
buoyancy tanks are fitted with
bungs. which should be taken out
when the boat is ashore so that the
air can circulate. Alternatively they
are fitted with inspection hatches.

Distribution of buoyancy
1 Bow and stern

only. The boat

floats level when
capsized and is easy

to right, but there is

too much water

when righted.

2 Bow, stern and
side. The boat

floats level in the
water when capsized,
is easy to right and
can be bailed out
without difficulty.

BASIC SAILING/Boat equipment

Buoyancy at each end of the boat
will float it in the event of a
capsize, but ideally there should
be sufficient additional side
buoyancy to float the boat, when
capsized, with the centerboard
about 30 cm (1 ft) above the
surface of the water. When
righted, the boat should only con-
tain about 30 cm (1 ft) of water.

Inspection hatch
in buoyancy tank

3 Fulllength integral
side tanks. The boat
is free of water
when righted but
floats very high
when capsized and
is difficult to right.

1§

Too little buoyancy

Correct buoyancy

Too much buoyancy

1

.
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Rigging the mainsail

The sails are normally stored in the sailbag and
must be rigged on the boat each time you go
sailing. The way in which the mainsail is rigged
will depend on the way the boat is designed but
it is always first unrolled inside the boat, with
the luff nearest the mast. If the sail has to be
reefed (see pages 92—3), this should be done after
the sail has been hoisted. The point at which the
sail is fully hoisted depends on the launching

conditions (see pages 74—85).

Order of rigging

The order of steps in
rigging a mainsail is
normally as shown left.
but different classes of
boat may have other
requirements.

Sail onto boom
Battens into pockets
Head into track

Boom onto gooseneck
Hoist mainsail

Attach boom vang

onhwWN=

Sail onto boom
The sail is fitted into a
track on the upper side
of the boom. It is
important to make sure
that the sail is fully
stretched when fitting
it onto the boom. There
is normally a marker at
the end of the boom to

indicate how far the

sail should be pulled
out. The sail must be
fastened securely in
position at both ends.

1 Slide clew of sail into
mast end of boom,
pulling it to marker at
opposite end of boom.

2 Secure tack of sail to
mast end of boom by
inserting tack pin
through sail and boom.

Battens

The battens act as sail stiffeners
so that the shaped edge of the sail
does not curl over. Most sails have
three battens slotted or tied into
stitched pockets.

L il
Fiberglass tapered batten
I S5e)

Wooden batten with tie-ins

] )

Plastic batten

Fitting battens

Insert batten into pocket as far as
possible and then push well down
inside pocket to secure.
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Sail onto mast

The mainsail is inserted into the
mast track but normally only
partially hoisted (right) while the
boatisbeingrigged: a fully
hoisted mainsail would flap out of
control and should, therefore, only
be hoisted at or after launching.

Headboard into track

Shackle the head of the sail to the
main halyard (normally on the right
hand side of the mast). Then thread
the headboard into the mast track.
Make sure that the main halyard is
neither twisted nor fouling the
rigging. Pull on the halyard at the
base of the mast while feeding the
luff of the sail into the mast track.
Fasten halyard around cleat.

3 Pull foot of sail taut
and fasten clew outhaul
to boom and secure.




The gooseneck

The gooseneck is a fitting on the
mast which allows the boom to
move in any direction. Itis
attached to the mast below the
mast track and is either fixed or
sliding. The gooseneck fits into a
shaped fitting on the boom which
allows the boom to berotated to
make reeling easier (see page
93). It is locked with a square
shank to prevent it unrolling.

Fixed gooseneck

Sliding gooseneck

Boom vang

The boom vang is a device to
prevent the boom rising when the
mainsheet is let out, particularly
when jibing (see pages 68-9).
It is secured at one end to the
base of the mast (or the kingpost
on a deck-stepped mast), and to
a keyhole fitting on the underside
of the boom at the other.

The type of boom vang varies
with the class of boat.

It can be tensioned as required.
Two pulley blocks and a jammer
provide a simple control.
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e 1
| Head /|
|

[ Luff

‘ Batten

Tack

Leech

Boom

A ——

Mainsail

Hoisting the mainsail
When the sail is hoisted enough
to lift the boom out of the boat,
insert the prong of the gooseneck
into the fitting on the boom.
Hold the boom steady while
pulling the sail to the fully hoisted
position (above). Cleat the
halyard and coil the spare line
(see page 171 for instructions),
stowing it neatly on the cleat

as shown (right).

/ halyard |

Fit the upper end
into the keyhole
opening on the
boom (above) and
the lower end to
the base of the
mast (left).
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Mainsheet systems

The mainsheet is used by the helmsman to
adjust and tension the sail correctly. There are
two principal types of mainsheet system: aft
or center, but center mainsheet systems are
used mainly on racing boats. Both types of
system usually have pulley blocks to give the
helmsman more control over the mainsail and
they often also include a traveller, a track
across the boat along which the lower pulley
block slides. The mainsheet system is normally

left rigged on the boat.
Centermainsheet

There are several types of center
mainsheet systems. Generally the
lower pulley block is mounted
on the centerboard casing and
the upper blocks mounted
individually onto the boom.

System with side mounting
(viewed aft)

Systemwith athwartshipstraveller
(viewed forward)
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Center
mainsheet

Aft mainsheet

Aft mainsheet systems are found
on most general purpose

boats. They vary from very
simple systems to much more
sophisticated ones.

Basic system

This is the simplest form of aft
mainsheet system and gives little
control. It is usually found on
very small boats.

System with pulleys
This type helps the helmsman
control the mainsheet but does
not prevent the boom rising and
the sail twisting.

Aft mainsheet

Knotting the sheets

Figure
eight

Double
overhand

The sheets must be
finished off at the free end
with a stopper knot such
as a double overhand or
figure eight knot (see
page 329).

System with transom traveller
This type gives the greatest
control as the double pulley
blocks run on a transom traveller
which helps prevent the boom
rising and the sail twisting.




Rigging thejib

The jib is normally attached to the forestay with
patent fastenings known as jib hanks. The jib
itself is controlled by sheets attached to the clew
of the sail. The sheets, which are controlled by
the crew, lead around the mast, inside or
outside the shrouds, to fairleads mounted on
the side decks or tanks. The jib sheets are used
to tension the jib correctly. Various modifica-
tions can be made to the position of the fairleads
so that the angle of the jib can be altered to
suit different requirements.

Shackling to the bow

The tack of the jib should
be fastened to the bow
fitting. This has three
eyes to which the
forestay, the tack of the
jib and the painter are
attached. Normally the
forestay is attached at (1),
the tack of the jib at (2),
and the painter at (3)
but the position of each
eye varies with the
design of the boat.

Fastening thehanks

Plastic or stainless steel hanks
are used to fasten the jib to the
forestay (shackles were formerly
used). The hanks are fitted at
right angles and then twisted to
lock them onto the wire. The
fastenings permit the jib to be
raised or lowered quickly and
neatly as required.

Hoisting thejib
Before hoisung the jib by
pulling on the halyard, the
head of the sail must be
attached to the jib halyard.
You should check first to
make sure the jib halyard is
not twisted. If the jib is not
being hoisted straightaway,
secure it to the forestay with
a sheet. When the jib is
hoisted, cleat the spare line.
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Order of rigging
The order of rigging the
Jib is usually as follows:

1 Shackle to bow

2 Fasten hanks

3 Fasten sheets

4 Shackle head to halyard
5 Hoist jib

Fastening the jib sheets

The jib sheets are
fastened at the clew
with a shackle or
bowline knot (see page
331). They are led
through fairleads and A
finished off with a
stopping knot (see _
Knotting sheets, . e
opposite). A jamming =
cleat holds the sheet :

in position, if required.

Parts of the jib

NN o
™

Head

Shackling the halyard

If the head of the sail is
attached to the halyard with
a D shackle, make sure the
shackle pin is tightened
properly so it does not
loosen when the jib flaps.
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Moving a boat

All sailing boats are easily damaged when
they are out of the water, especially when they
are being moved about. The most vulnerable
parts of the boat are: the bottom (mainly where
the stern joins the transom), the bow (which is
often damaged when turning corners) and the
centerboard (which can slip down and drag
along the ground if not properly secured in the
retracted position).

Overhead obstructions, such as power cables,
can be a source of danger as well as damage,
and should always be borne in mind when
stepping the mast or moving a rigged boat. If
you are rigging a boat, particularly when close

Carrying

At least four adults are needed to carry an average
one-design. It is important to ensure that every-
one is carrying an equal amount of weight. As a
general rule, the front half of the boat is the heaviest
(see below), so the lifting power should be concen-
trated there. Some boats are fitted with wooden
carrying handles or bell ropes but most have nothing
except the inner or outer edge of the side decking to
grip onto. As soon as everyone has a comfortable
hold, lift the boat and move it forward at walking
pace. A long haul requires frequent stops and
changes of side.

Rolling
When moving a heavy boat over

sand, the use of three large
rollers makes the task easy.

How to roll the boat

Place the first roller as far back
under the bow as possible. Roll
the boat forward until the first
roller reaches the balance point.
Insert a second roller under the
bow. Roll the boat forward again
and insert a third roller.

Continue to move the boat
forward until the first roller
emerges at the stern. Then repeat
the process. 1

a2

to a house or on the side of the road, you should
always look above you as well as around you.

There are a number of different ways of
moving the boat on land, from carrying it to
wheeling it around on a specially constructed
dolly. The method used depends on the weight
of the boat, the distance it has to be carried, the
type of ground and the number of people
around to help.

All methods of moving a boat need more than
one person, and most require several people. As
with any operation involving a number of
people, one of them should assume responsibility
for coordinating the combined effort.

Gripping handle Gripping bell rope

B

Gripping inner decking

Gripping outer decking




Wheeling

Wheeling a boat on a dolly is

one of the most common methods
of moving a boat. The boat must
be correctly mounted onto and
securely tied to the dolly (pages
38-9) and the wheels must be
suitable for the surface. Small
wheels are only suitable for hard
ground, while very large wheels
are better for soft sand and

large inflatable wheels can

be used on most surfaces.

Small solid S
wheel| Large inflatable

wheel

Very large plastic wheel

Launching

Before taking the dinghy onto a
ramp, check to make sure it
does not end abruptly and note
the wind direction. If the incline
is very steep and slippery, launch
the boat with a line attached to it
from the towing hitch of a car,
for example, or held by someone
on firm ground. Make sure the
boatis fully prepared for
launching (pages 44—55) before
taking it down the ramp, and
after launching return the

dolly to the berth space — never
leaveit at the top of the ramp.
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2 Float the boat off the dolly
while the other person holds the
dolly steady.

1 Untie the painter from the
dolly. Hold the free end while
the other person pushes the
loaded dolly into the water.

3 Move the boat to one side of
the ramp to clear the gangway
while the other person returns the
dolly to the berth space.

Moving a catamaran

Because most catamarans are
much wider than monohull
boats they present handling
problems. The newer designs
are intended to be taken apart
and stowed on specially
designed trailers for towing.
This type of trailer (right)
comprises an ‘A’ frame
supporting a box to accom-
modate the beams, trampoline,
rudder and sails, and two cross
beams to support the hulls.
Some trailers have extending
cross beams which allow the
catamaran to be rigged and
launched from the trailer.

A catamaran launching

dolly (far right) comprises a
single axle passing through
two large diameter wheels.
The two shaped hull supports
are made of fiberglass. The
weight of the boat, once
loaded, keepsitin position, if
it is correctly mounted on
the dolly.

Catamaran trailer
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Rudder and tiller

The rudder is one of the principal
boat controls and has to be
adjusted constantly by means of
the tiller when the boat is being
sailed. The rudder is effective only
when the boat is moving and
can be used either for steering,
or as an accelerator or brake. It
also helps to prevent sideways
slip in the water and has to be
able to withstand pressure.

The majority of sailing boats
are fitted with a rudder which has

Parts of the rudder

The rudder and tiller are fitted
together at the hood (1). The
rudder stock (2) is fitted with a
blade which can be raised (3)
or lowered (4). A shock cord (5)
keeps the rudder in position.

a pivoting retractable blade to
enable the boat to be sailed into
and away from shallow water.
The blade normally extends some
60 cm (2 ft) below the stern of the
boat. The depth of the rudder is
important as at least part of the
rudder blade must remain in the
water when the boat heels.
During sailing, the blade is held
down by means of a shock cord
(or lanyard) which is cleated to
the side or underside of the tiller.

boat is afloat.

1 Align the pintles and

Tiller extension

Most boats have an
extension fitted to the
tiller so that the helms-
man can steer the boat
when sitting well out.
The extension is attached
to the tiller by a universal
joint (right) which per-
mits movement in any
direction (below).

gudgeons and drop the
rudder into position.

Fitting the rudder

The rudder is attached to the center line of the
transom with two special hinges each comprising
a metal rod (the pintle) which fits into an eye (the
gudgeon). The rudder is best attached before the
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2 Push the tiller into the
rudder hood through the
slot in the transom.

7 i

3 Secure the tiller in
place with the split pin.

4 Fasten the shock cord
or line to the side of the
tiller to keep the blade in
the down position.




Centerboards

Most one-designs are so light that
their immersed areas offer little
sideways resistance to wind and
water. In the early days of sailing,
oars or leeboards were used to
prevent sideways drift but it was
soon realized that a centrally
placed board was most effective.
In larger boats this takes the form
of a fixed keel, but in sailing
one-designs a retractable wood or
metal board or plate in a water-
tight casing provides a better

Adjusting theboard
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solution. It can either be in the
form of a simple, sliding board
(known as a daggerboard) or
a shaped centerboard which is
pivoted at its forward end. In
either case, the board can be
adjusted to suit the course relative
to the wind. For example, the
closer to the wind the boat sails,
the more depth of board is needed,
whereas the further away from
the wind, the less is needed (see
Changing course, pages 64—5).

Daggerboard

The depth of centerboard can be
adjusted by pushing it backwards
or forwards. The board pivots

in a rigid, fixed casing (right).

It can also be controlled by
ropes attached to the side decking
(below) which allows the crew
to control the board without
moving their position.

The daggerboard is most
common in very small boats as it
takes up less room than a
centerboard. It slides up and
down in a watertight casing
(below), held in position with a
shock cord. Great care should be
taken when the board is fully
retracted or the boom may hit it.

Rowing and paddling
There will be a number
| of occasions when you
may need to row or
paddle your boat.
Different methods of
paddling are used
' according to the number
of people and the posi-
tion of the sails. With
one person paddle over R
the stern with the sails J" i

down and the rudder
stowed (right). (For
paddling with two
people, see page 77.)

Paddling stern first
Move the paddle from

side to side, twisting it at

the end of each sweep

to draw the boat along.

Half down

How to row )
1 Lean forward with i '
arms extended.

2 Dip blades into water
and straighten body,
pulling on oars.

3 Complete stroke by
leaning back and pulling
arms into chest.

4 Push hands down to
lift blades out of water
and repeat from step 1.
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Primary controls

If you go back to the concept of the basic boat
on pages 34—5 and ignore all the ancillary
equipment in and around the hull, you can see
that there are four major parts: the hull itself,
the sails, the centerboard and the rudder. These
four principal parts have been designed so that,

if they are controlled correctly, the boat will

respond by sailing an accurate course. But if,
for any reason, the relationship between the
controls is unbalanced, the performance of the
boat will be affected and it will slow down, or
turn towards or away from the wind.

A number of sailors never really grasp how
these forces inter-react and, instead, they often
use the rudder (the most obvious directional
control) to correct their mistakes and, as a
result, do not get the best out of their boat.

The following pages give a broad outline of

the way various forces alter the boat’s per-
formance. It would be sensible to study them
first before taking your boat onto the water.
Any sailor who wishes to apply these concepts
to his basic boat handling should practice
sailing without the rudder to appreciate the
turning forces the different controls exert.

The hull itself, while not strictly a control,
helps determine the progress of the boat in the
water. If its waterline shape (the immersed area
of the hull) is changed for any reason, it will
affect the performance of the boat, in the same
way as the other controls do.

| Heeling forces

On an even keel, the water-
line shape of the hull is
symmetrical. But as soon as
the boat heels to windward
or leeward or when sailing

‘ in rough water the water-
line shape changes and the

‘ immersed area alters. This
creates an assymmetrical
waterline shape, as the side
of the hull which is closer to
the water's surface presents a
more curved waterline shape
and the opposite side of the
boat, a straighter waterline
shape. The rudder and
centerboard are no longer
central: they are closer to
the straighter edge and the
boat will veer to this side.

Heeling away

the waterline sh
turns the bow

towards the wind.

As the boat heels
away from the wind

Position of the hull

Bow level

Correctly balanced,
boat has right water-
line shape. It travels
at its fastest and sails
a straight course

Bow down

With crew forward, boat
has a short waterline
shape. Bow dips and
boat travels slower and
turns towards wind.

Bow up

With crew aft, boat has
a short waterline shape.
Stern drags and boat
slows down. It turns
away from wind.

Wave on beam

As the wave nears

the beam of the boat,
the windward side is
immersed. Bow turns
away from the wind.

ape

the leeward side 15

immersed. The boat
then turns towards

the wind.

As the wave passes, }
|




Turning forces

To understand the way the boat’s performance can
be affected by the various controls, it helps to take
an example of a boat on a particular course and
see how the main controls, when altered in
different ways, produce different turning forces. On
a close reach (see Points of sailing, pages 62—3), the

Factors turning boat toward wind

If helmsman pushes the
tiller further away from
himself.

If crew puts the center-
board further down.

Factors turning boat away from wind

If crew pulls the center-
board further up.

If helmsman pulls the
tiller nearer to himself.
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boat should be sailed with the centerboard three-
quarters down, the tiller centered and the sails not
fully pulled in. The hull of the boat should be on
an even keel. A change in any one of these factors
will prevent the boat from sailing an accurate
course, turning it toward or away from the wind.

If helmsman and crew
allow the hull to heel
away from the wind.

If helmsman pulls the
mainsail alone further in.

; - Ié."':.-, ' - :J‘{-:.'i"‘s.“n

e
-

If helmsman and crew
allow the hull to heel
toward the wind.

If crew pulls the jib alone
further in.
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Function of the sails

Sails are the propulsion unit of
the boat. When set at the correct
angle to the wind, they convert
its energy into heeling and
forward driving forces. Most
boats have two sails, one fore,
and the other aft, of the mast,
and they must be properly
balanced. If set separately or if
out of balance, the sails exert a
strong turning influence on the
hull. This turning force can be
used to great advantage in some
situations but it is important to
make sure the sails work
correctly, and that the other
primary controls are also
coordinated with them, to
ensure that the boat sails an
accurate course.

Mainsail only

The effect of using the mainsail
only can be seen by turning into
the basic hove-to position with

the tiller centered. Leave the jib
slack, but pull in the mainsail. The !
boat moves forward and turns '
towards the wind.

Original |
course .

Mainsail §
only

Jib only :
The effect of using the jib alone /
can be seen by putting the boat /
into the basic hove-to position /-
with the tiller centered. Leave the
mainsail slack, but pull in the jib.
The boat moves forward and turns
away from the wind.

|

Setting sails 25
Jib with

Your sails are setting tell-tales
correctly when they are
pulled in to the point
where the luffs stop
fluttering. As an addi-
tional guide, tell-tales
can be sewn onto the

" jib or the mainsail.
These are fine strands of

wool which fly free on

either side of the sail.

| When the tell-tales are
parallel the sail is setting
correctly. The illustration
(right) shows how to set
tell-tales on a jib but the
method is the same for
both jib and mainsail.

Checking sail setting
— - 1 Tell-tales parallel.
Jib set correctly.

2 Tell-tales on wind-
ward side too high.
Pull in jib sheet.

3 Tell-tales on lee-
ward side too high.
Let out jib sheet.
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Function of the centerboard

The centerboard has a significant effect on the centerboard makes the bow swing towards the
ability of the boat to sail close to the wind. If you wind. In the early stages of learning to sail, most
try to turn the boat towards the wind with the people forget to lower the centerboard when
centerboard fully up the boat will move crabwise getting away from the shore. If the boat does not
not forward, as the sails, particularly the jib, will respond and something feels wrong, check that the
pull the bow away from the wind. Lowering the centerboard is down.

Effect of centerboard
Helmsman attempts
to change course
toward wind (1).
Centerboard not
down so boat

moves crabwise (2).
Crew puts
centerboard down (3)
which causes boat
to turn toward
the wind (4).

Function of therudder

The rudder works only when the
boat is moving. It is controlled

by the helmsman using the tiller Tiller away Original
attachment. On a well-balanced  from wind course
boat it follows the natural A& <

movement of the boat as the

combined changes of wind, speed Tille'r q
and direction and the action of | & il

! & in
the waves turn it to windward = wmd

and leeward. Major changes in Y J 7
direction and course are made by i
using the rudder in conjunction
with other primary controls.
Tiller movements should be
smooth so that the rudder
operates efficiently,

Tiller away from the wind

With the tiller pushed away from
the wind (and the helmsman),
the front of the boat moves
toward the wind. the sails flap if
not adjusted and the boat stops
if it turns right into the wind.

Tiller toward the wind

If the tiller is pulled toward the o M E T
wind (and the helmsman), the T
front of the boat moves away sl
from the wind causing the boat to

gain speed. The sails must be let

out to keep them set correctly.
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Therole of helmsman and crew

To sail a two-man boat successfully both helms-
man and crew have to coordinate their activites.
To do so, they must first understand what their
own function is in the boat. The helmsman is in
charge of the boat and instructs the crew, in-
forming him of any changes in course. He sits
aft of the centerboard and controls the main-
sheet and tiller. The crew sits further forward
controlling the jib sheet and centerboard. He is
responsible for changing and setting sails and
usually controls any additional sails which may

be used (such as a spinnaker, for example, see
pages 112-9). Both helmsman and crew have
to make sure that there are no obstacles in the
path of the boat, and they are both responsible
for balancing the boat so that the hull is in the
correct attitude (see pages 56—7), if necessary
by hiking out. In racing boats, which have
larger sail areas and therefore heel more, the
crew may have to transfer his weight out over
the side of the boat by using a trapeze (see pages
107-9 for techniques).

The helmsman

with sailing the boat. His

firm and clear, and given

respond in time.
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In a typical two-man boat. the
helmsman sits at the transom
end of the boat holding the tiller
(or the tiller extension) in the
hand nearest the stern, and the
mainsheet in the hand nearest
the bow. As well as steering the
boat and setting the mainsail, he
must make all decisions to do

instructions to the crew must be

sufficiently early for the crew to

The crew
The principal role of the crew is
to control any sails forward of the
mast (mainly the jib) and to set
the centerboard and to balance
the boat. Each point of sailing
requires a different depth of
centerboard and it helps a novice
crew to mark it accordingly.
(See also Changing course,
pages 64-5.)

Centerboard trunk marking




Balancing the boat

One of the most important factors
in correct sailing is the fore and
aft trim and balance of the boat.
It is the job of both helmsman
and crew to keep the hull in the
right attitude at all times, and
they will have to be alert to any
wind changes so that they can
move themselves smoothly and
rapidly around the boat. It is
primarily the job of the crew to
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correct the trim and balance by
moving fore and aft in the boat,
and from one side to the other,
sitting out il necessary using the
toe straps (bottom) to secure him-
self. The further from the wind
the boat sails, the less its tendency
to heel, and curiously to the in-
experienced sailor, the less stable
it becomes so crew movements
must be smooth and controlled.

Downwind positions

When the boat is on a run (with
the wind astern) there is usually
no heeling force. Helmsman and
crew sit either on opposite sides
or with the crew in the center
to balance the boat.

Sitting each
side

Toe straps

To prevent the crew from falling
overboard when they are hiking
out, the boat is fitted with toe
straps. Theserun along the bottom
of the boat, on each side of the
centerboard, and are secured at
both ends as well as in the middle.

Upwind positions

In moderate wind conditions, on
a windward course, such as a
reach or a close-haul. the heeling
force will usually be greatenough,
in moderate wind conditions. to
demand that both helmsman
and crew hike out.

Hiking out

Wind indicators

It is essential for helmsman
and crew to know exactly
where the wind is coming
from. This can easily be done
either by natural observation
or by using wind indicators.
Many experienced sailors
prefer to depend on observation
of natural indicators. For
example, moored boats (in
non-tidal waters) point into
the wind; smoke blows away
from the wind, as does a flag,
while waves on open water
are at 90° to the wind. The sail
positions of other boats also
show wind direction.

Moored boat

Sails set

Tell-tales
on shroud
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Basic sailing techniques

As soon as a sailing boat is launched, it comes
under the influence of one dominating force,
the wind. The wind governs everything that
happens to the boat, and the direction and
progress of the boat is dependent upon it. The
wind is, however, both unpredictable and in-
visible so one of the first lessons a novice
sailor has to learn is how to establish wind
direction and strength.

An experienced sailor automatically uses
all his senses to keep track of the wind but if
you are a beginner you not only have to make
a conscious effort to detect the wind but you
need to learn to orientate yourself and your
boat towards it. You can speed up the learning
process by observation when not sailing (see
wind indicators, page 61).

Once you have established the direction of
the wind, the next step is to appreciate the con-
straints it will place on the course you sail.
The position of the boat relative to the wind
will determine the course it sails and these
courses, known as points of sailing, require

Points of sailing

Towards
wind

Away from
wind

No go zone

different settings for the sails and centerboard,
and different distributions of crew weight to
permit the boat to sail efficiently.

Once you have learned about wind direction,
you can start sailing your boat on a specific
course to develop an awareness of the proper
set of the sails and the appropriate trim of the
boat. As you progress, you will learn how to
change direction towards and away from the
wind and how to reorientate yourself in the
process. You will also gradually learn how to
steer a course to reach a particular objective as
quickly as possible, and how to detect changes
in wind direction and strength (see Advanced
sailing, pages 100—48).

It is vital to remember that the boat cannot
sail directly into the wind. In fact, most boats
cannot sail at an angle of less than 45° to the
wind so to achieve an objective lying within
this area you must make a series of zigzag
maneuvers towards the wind (known as

tacking or beating) to bring you gradually to
your chosen objective (see pages 66—7).

Close-hauled

Broad reach

Training run
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No go zone

The "no go zone" is the
name given to the area
about 45° on either side N
of the wind into which
you cannot sail. If the
boat sails too close to the
no go zone, the luff of the
jib will begin to flutter
and the boat will begin

to lose headway. At this
point, the tiller must be
pulled towards you to
bring the bow away from
the wind and to permit
the sails to refill on a
close-hauled course (right).

Tacking

Travelling in a series of
zigzags towards the wind
is known as tacking (see
pages 66—7) and is the
method used to reach an
objective within the no

go zone.
Starting and stopping

The normal starting point for are trimmed and the boat sails Both sails can then be set and
all maneuvers is the basic off (below left). To start from a trimmed so that the boat moves
hove-to position (see page 64). head-to-wind position is more forward. You can stop either by
To start the boat moving, the difficult as it is necessary to returning to the basic hove-to
helmsman pulls the tiller pull the jib across the windward  position, or by turning head-to-
towards him to turn the boat side, so that the bow blows away wind and allowing the sails to
away from the wind. The sails from the wind (below center). flap (below right).

Moving off from the basic Moving off from a head-to-wind Stopping the boat by turning
hove-to position position by backing the jib. head-to-wind

63




BASIC SAILING/Changing course

Changing course

Having understood the various points of sailing,
the next step is to learn how to set the sails and
adjust the centerboard and crew weight every
time a change of course is made. If you take the
beam reach as a point of reference, courses
which lie toward the wind are referred to as
windward courses and those which lie in a
direction away from the wind are known as
leeward (or offwind) courses. It is sometimes
necessary to stop briefly to rest, attend to
something in the boat or to let a gust pass, and
the simplest and quickest way of doing so is to
let both sails luff so they no longer have drive to
push the boat ahead (bottom right).

Luffing up
Beam reach (see below)
At this point of
sailing the boat is
at 90" to the wind.
The centerboard is
half down and the
sails are pulled in
until they set.

" How to head up

In order to turn toward the
wind (known as heading up),
the helmsman must push the
tiller gently away from him.
Both sails are gradually pulled
in until they set on the chosen
course and the crew lowers
the centerboard by degrees to
the correct position.
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Toward the wind

Turning the boat towards the

wind is also known as going to

windward or luffing up (see - -
below). Starting from a basic -
hove-to position, the boat is .
steered onto a beam reach and
the sails pulled in until they set
(see page 58). To change
course towards the wind the
tiller is pushed gently away and
the sails pulled in further as the
boat turns. More centerboard is
lowered to provide additional
resistance and the tiller centered
once the boat is on course.

Close reach
Helmsman pushes
tiller gently away.
Sails are pulled in
until they set and
crew lowers
centerboard to
three-quarter
down position.
Crew hikes out if
necessary.,

Close hauled
Helmsman pushes
tiller a little farther
away and salls are

set. Crew lowers
centerboard com-
pletely and hikes
out if necessary.

Short stopping
The easiest way to stop the boat
temporarily, in order to rest or
regroup, is to sail slightly to
windward of a beam reach, then
let both sails out almost all the
way until they are both fully
luffing. The boat will now move
ahead only gently and will slide
sideways slightly. For longer
stops, it is better to heave-to,
shown in detail on page 206.

pulled in until they




Beam reach
(see opposite)

Away from thewind

This is also known as going to
leeward or bearing away (see
below). If you are already
sailing at an angle of 90° to the
wind (on a beam reach) you will
have to pull the tiller towards
you and let the sails out to bear
away. The centerboard should
be raised little by little until, on
a dead run (directly downwind),
it is completely raised. When
sailing directly downwind, the
boat is at its least stable, as
there is no heeling force and the
smallest movement can upset
the balance of the boat.

How to bear away

In order to turn away from
the wind (known as bearing
away), the helmsman must
pull the tiller gently towards
him. Both sails are gradually
let out until they set on the
chosen course and the crew
raises the centerboard by
degrees to the correct position.

=
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Bearing away
(see below)

Run
Helmsman pulls
tiller a little further
towards him and
lets sails full out,
allowing jib to
goosewing. Crew
sits on opposite
side of boat and
raises centerboard
completely.

Broad reach

The helmsman
pulls tiller gently
towards him. Sails
are let out until
they set correctly.
Crew raises center-
board to quarter
down position and
moves to middle
of boat.

Training run
Helmsman pulls
tiller towards him a
little more. Sails
are let out slightlv
further until jib
starts to goose-
wing (move across
foredeck). Crew
raises centerboard
almost fully and
remains in center
of boat. (The
training run is used
for teaching
beginners to jibe
see pages 68-9.)
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Tacking

Tacking is the term given to turning through
the wind when sailing on a windward course.
The actual process of tacking is a continuation
of the luffing up maneuver (see pages 64-5) so
that the boat turns sufficiently for the sails to fill
on the opposite course (or tack).

The maneuver demands coordination on the
part of helmsman and crew, who have to
operate the boat controls smoothly and move
their weight quickly across the boat. The
helmsman not only organizes the activity within
the boat, but is also responsible for taking other
factors into account, such as the timing of the
turn, whether the surrounding water is clear,
and any change in wind direction. Once the

How to tack

Tacking is normally
carried out from one
close-hauled course to
another. The sails are
pulled in tightly, and
the crew sits well
outboard to balance the
boat. When tacking,
the crew has to be
ready to leap in and
out of the boat as
required, It is easier for
beginners to master the
movements by tacking
through 180° from
reach to reach. The
longer turn allows
ample time to perfect
tasks while maintaining
constant control.

1 Helmsman sits well
forward and. using a
pan handle grip, holds
tiller extension in back
hand, mainsheet in
front hand. He checks
that all is clear.
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turn is completed he has to ensure that the sails
are properly set for the new course, and the boat
trimmed accordingly.

Occasionally the boat fails to make the turn,
either because there was not sufficient headway,
causing the boat to stop in the head to wind
position (known as being “'in irons’’), or because
the helmsman and crew failed to carry out their
functions efficiently. The crew’s job consists of
releasing one jib sheet, grasping the other, and
moving across the boat. The helmsman must
control both mainsheet and tiller while moving
across the boat.

The tacking sequence shown here is for a
two-man boat with aft mainsheet.

3 Helmsman calls
“"Hand-a-lee”, pushes
tiller toward sail. He
steps across centerline
with front foot to face
aft. Crew releases jib
moves to center of boat.

2 Helmsman calls
“"Ready about”, transfers
mainsheet to tiller hand,
extension to mainsheet
hand. Crew checks, calls
“"Ready”, helmsman
pushes tiller.

4 As the boat turns
through the wind,
helmsman pushes
extension away to break
angle. Crew picks up
new Jib sheet,
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5 Helmsman sits on
side, continuing to turn
until the sail begins to
fill. Crew balances boat
and sheets in jib slowly

6 Helmsman centralizes
tiller as sail fills on new
course and sits out to
halanee the boat. Crew
trims jib to new course,
balances boat.

7 Crew and helmsman
sit well cutboard to
balance boat and trim
sails constantly to new
course.




BASIC SAILING/Tacking

7 Beam reach. Sails

correctly set 6 Mainsail fills on

new tack. Tiller
centered

5 Tacking. Boom on
opposite side

Boat positioning
Sailboats zig-zag toward a
windward objective. This
procedure begins with luffing up
and finishes when the wind
drives the sails on the other side.
This sequence shows how the
crew's actions affect the position
of the boat in the water. 2

4 Boom, helmsman
and crew on
centerline

1 Beam reach. 2 Change hands. v
Prepare to turn Initiate turn A .

Ralit = 3 Turning. Crew
to center
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Jibing

Jibing is the term given to making a change of

direction away from the wind (when sailing on
a downwind course). A turn is made when the
stern of the boat moves across the wind and
the mainsail swings from one side of the boat
to the other. Because of the speed of the
maneuver, the boat must be correctly balanced
by the crew. The helmsman must know the
exact wind direction so that he can anticipate
the point at which the boom will swing across
the boat, and coordinate the activity in the boat.

Jibing is difficult to accomplish without
unbalancing the boat. It is easier for learners to
use the method (below) in which the sails are

How to jibe

When learning to jibe,
beginners usually find it
easier to put the boat
on a training run (at a
slight angle to the
wind, i.e. on a broad
reach) before actually
jibing, as there is then
less risk of jibing
accidentally. Once the
crew and helmsman
have coordinated their
tasks and perfected
each stage, the jibing

%
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sheeted in before jibing. There must be no delay
between pulling in the mainsheet and starting
the jibe or the boat will turn back into the wind.
The helmsman must check that the water is
clear before jibing. Helmsman and crew also
need to be alert to other factors which might
affect the success of the maneuver. By
centralizing the tiller as the boom passes over
the center of the boat, the helmsman can limit
the turning movement of the boat and drive it
forward in a straight line. A further factor to be
taken into account is that the turn will be
accelerated if the boat rolls to leeward and more
balanced if the boat heels to windward.

maneuver becomes a
controlled, fluid turn
through the wind.

1 From a reach. pull the
extension toward you
and turn away from the
wind. Select the
“training run” course.
Check area around the
boat, especially to
leeward. Sheet in
mainsail.

3 Helmsman moves to
center of boat, front foot
first, rotates extension to
“break the angle” in
preparation for the jibe.
Crew balances boat.

2 Helmsman changes
hands so that front hand
holds extension, rear
hand holds mainsheet,
calls “Stand by to jibe".
Crew checks, replies
 Yes' if clear.

68

4 Helmsman calls
"Jibe-ho" and pushes
extension away toward
windward side. Crew
releases jib sheet and
grabs new jib sheet.

5 Helmsman watches
boom until 1t starts to
swing across as the
stern turns through the
wind. He centralizes
tiller before boom
reaches other side.

6 Helmsman sits gently
on side keeping weight
inboard. Helmsman and
crew trim sails to new
course and balance
boat.




1 Turn from
reach to run

2 Back to
training run

Boat positioning

In this maneuver the boat is
sailing away from the wind and
it is the stern of the boat that
passes through the wind. A jibe
takes place when the mainsail
swings across the boat. In light
winds, the boat must turn
through a wide arc before the
boom swings across of its own
accord. In stronger winds, the
maneuver can be very fast,
requiring steady control of the
action on the part of helmsman
and crew in order to keep the
boat upright and on course.

BASIC SAILING/ Jibing

&)

T ——

;&ﬂi

-X“ \ <
e

3 |nitiate turn away B “
from wind 27) ’Q

4 Turn continues.

Racing dinghies about to jibe
around a marker buoy.
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6 Boat under
control. Sails
correctly set
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Tacking and jibing

When tacking, helmsman and crew must
coordinate their activity. When the boom is on
the centerline, they should be in the middle of
the boat to maintain balance. When the turn is
finished, the sails fill on the new tack and the
crew balances the boat. The jibe is more difficult

to perform. Beginners will be happy simply to
complete the jibe with the boat upright.

The photograph (below left) shows a beginner
jibing carefully. On the right, the crew is
mastering the roll jibe, a variation that is often
used in light winds.

Good balance is essential prior to jibing. Here the
helmsman and crew are correctly positioned prior to
a jibe in light winds.

By rolling the boat to leeward and moving quickly
to the "up” side, the crew propels the boat forward.
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Wayfarer (opposite, below) a Offshore racing yachts (above) Stars and Stripes (left) and Kiwi
standard general purpose teaching converge at an angle of Magic (right), shown in the

boat in the UK, is shown here approximately 80° as they sail as picture below, are crossing on
sailing in light winds. close as possible into the wind. opposite tacks as they beat to the

windward mark.
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Going afloat

As a novice you need to be sure that your first
few outings afloat are in light to medium
strength winds. You should also check that the
area you plan to sail in is suitable for a
beginner. If in any doubt, ask the advice of an
experienced sailor or, better still, arrange for
one to accompany you on your first few trips.
Before putting your boat into the water, make
sure that you have all the gear you need (see
pages 46—7) and that any loose equipment is
securely tied in place.

If you have to launch the boat in a crowded
harbor or narrow river, it may be wise to
row or paddle to less congested waters before
hoisting the sails. For your first sail, concen-
trate on sailing on a beam reach (preferably
between two buoys so that you can practice
tacking around them). If, for any reason, you
find yourself in difficulties when sailing, simply
let go of all the controls. This will have the
effect of stopping the boat by turning it around
automatically into the head-to-wind position.
You will then have time to think about what
to do next. If you wish to rest for a while, put the
boat in the basic hove-to position (page 64).

1 Close-hauled
2 Close reach

3 Beam reach

4 Broad reach

5 Run

Boat speed

Your boat speed will depend on several factors —the
design of the boat, the strength of the wind and
whether it is being sailed correctly on each point
of sailing. The concentric arcs in the diagram above
represent boat speed —the further the boat is from
the center (A) the faster it is travelling. Average
family boats are usually fastest on a beam reach
and slowest to windward.

Steering a course

Once you have acquired the
basic sailing skills, you can
learn how to steer your boat
on a predetermined course.
You must remember when
planning a course that the
boat will not usually sail in
the exact direction planned,

Beam
reach

@1’;37
Close hauled R T
.-_'_“ F , "'."._-:; A Ay :.":,_..I- "'

Close hauled g <

particularly when close-hauled,

as it will tend to drift sideways
a little (see Leeway, opposite).
If you are sailing in tidal
waters the current will also
affect the course being sailed,
and you should ask expert
advice about its direction and

Beam reach

Beam reach

strength. The course, below,
illustrates the different points
of sailing you would use to sail
around an island with the
wind coming from the north.
If the wind was from another
direction the points of sailing
would differ accordingly.

Run

Broad reach




Practicing the techniques

While sailing on a beam reach
practice using the basic controls.
Lower the centerboard to the
halfway position and set the sails
correctly (page 58) and move
your weight to balance the boat.
Get used to the effect of moving
the tiller towards and away from
you, watching the effect this has
by seeing how the boat moves in
relation to the horizon. Practice
pulling in and easing out the
mainsheet until the movement
is fluid and doesn't cause you to

alter course. Keep a constant
check to make sure that the
sails are setting correctly.

Close reaching

Once you have the feel of the boat
and have mastered reaching, turn
the boat slightly closer to the
wind onto a close reach. The sails
will need to be pulled in a little
more and the centerboard
lowered to the three-quarter
down position. You will need to
sit out further to balance the
increased heeling force from the
sails. In light winds this is often
the fastest point of sailing.

Close-hauled

When you are confident of your
ability to handle the boat on a
beam and a close reach, you can
start sailing close-hauled. As
shown on page 63, close-hauled is
the nearest a boat can sail to the
wind. Put the centerboard fully
down and sheet in the sails until
the mainsail stops fluttering on
the luff and the jib is sheeted in
tightly. You will need to sit
further out to balance the boat
and if the boat still heels over,
let the mainsail out just enough
to keep the boat upright.

Don’'t make the mistake of
thinking that when the boat is
heeling over and throwing up a
lot of spray that it is moving fast.
The boat sails faster upright even
if the mainsail has to be let out a
little to do so. Steer the boat
closer to the wind, watching the
luff of the jib. As soon as it starts
to flutter you are too close to the
wind. Pull the tiller towards you
until the fluttering stops. The boat
is then on the correct close-hauled
course. To sail well on a close-
hauled course, you must keep
trying to sail as close to the wind

as possible, without slowing the
boat down. If you sail too close for
too long (known as pinching)
you will lose speed; if much too
close to the wind, you will either
stop or accidentally tack.

Broad reaching

To turn the boat onto a broad
reach from a close-hauled course,
pull the tiller towards you and let
the sails out until the boat is
travelling at about 130° to the
wind. This means you are sailing
offwind or downwind (the

wind is coming more from behind
the boat than from in front). In
winds above 12—15 knots this is
the fastest point of sailing for
most boats. As you turn the boat
away from the wind, ease the
sails out, raise the centerboard
to about a quarter down and
move your weight inboard as the
heeling force is reduced.

Running

If you continue to bear away you
will move from a broad reach
onto a run, with the wind astern.
On your first outings it is better
not to go more directly down-
wind than a training run (with
the wind coming slightly over
one quarter —the rear corner of
the boat). The sails should be let
out almost fully and the center-
board pulled nearly all the way
up, leaving only just enough

Leeway

Although the centerboard is
designed to stop the boat moving
sideways. it does not do so
entirely. Thus when there are
strong sideways forces on the
boat (such as when you are
sailing a close-hauled course) the
boat will move sideways to

some extent. This is known as
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board to enable you to steer

the boat adequately. Asthere

is no strong heeling force the
helmsman and crew usually
need to sit on opposite sides to
balance the boat. If the boat
moves further away from the
wind until it is dead astern, you
can set the jib on the opposite side
to the mainsail. Although sailing
away from the wind is pleasant in
light winds, it requires much
more skill in strong winds (see
pages 131-3).

Tacking and jibing

The methods for tacking and
jibing are shown on pages 66—9.
If you need to use the tiller
extension, see pages 70—1 as well.
Practice both maneuvers on
figure eight courses (see below)
until you can carry them out
smoothly and confidently.

Tacking on a figure eight course
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Gybing on a figure eight course

leeway and it has the effect of
pushing you to leeward of your
objective. Do not try steering
closer to the wind in an effort to
counteract leeway as this will
simply cause the boat to slow
down and the leeway to increase.
The simple solution is to put in
another tack instead.
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Leaving a beach

While most boats can be launched directly
off a beach. launching in this way presents
some difficulties. Apart from the possible
problems of access from the road or parking lot
(see Moving a boat, pages 52-3), the type of
beach, flat or shelving, the direction of the
wind (towards or away from the shore), and the
state of the tide (high or low), can cause
complications when leaving and returning.
Wherever possible, survey prospectivelaunch-
ing sites at low tide so that you can see obstruc-
tions and the slope of the beach. It you cannot
do this, as a guide, soft sandy beaches usually
indicate a gentle slope and rougher, stony
beaches are usually more steeply shelving with

' Weather and lee shores

A weather shore (right) has the wind
blowing away from the shore (offshore wind),
and it is easiest to learn how to leave a beach
from one. A lee shore (far right) has the
' wind blowing onto it from the water
(onshore wind), which makes leaving
difficult, especially in strong winds which
can create large breaking waves.

large breaking waves at high tide. Before
leaving any beach, always note the state of the
tide and calculate your return accordingly (a set
of tide tables will help). As a rule, try to leave
and return in the period between two hours
before and after high water, so that you do not
have to pull the boat a long way.

The methods of leaving a beach shown below
are for sailing away from the shore. However,
in congested waters or where the bottom is very
muddy it is often better to row or paddle away
from the shore with the sails stowed and only
to raise the sails when in deep water and clear
of the shore. (For rowing, see page 55, for
paddling, see pages 55 and 77.)

Weather shore Lee shore

Leaving aweather shore

At the water's edge, the boat is
faced into the wind, rigged and
the sails are hoisted. The boat is
pushed into the water and, once
afloat, the helmsman gets in.
There are two methods of
leaving. The first, and most
controlled, method (below left)
should be used if there are

Method 1

~]
-

obstructions. The helmsman
decides on a course and pushes
the tiller away (1). The crew
pushes the boat back and the
bow away from the wind, and
then jumps aboard (2). When the
boat is pointing away from the
wind, the sails are set and the
centerboard lowered, and the

boat sails off (3). Using the
second method (below right),
the helmsman and crew get
aboard (1). The boat drifts back
until it is at right angles to the
wind (2). The helmsman steers
the boat onto the chosen course,
the crew lowers the center-
board, and the sails are set (3).

Method 2




Planning to leave
alee shore

Leaving a lee shore is especially
difficult because the angle
between the no go zone and the
shoreline gives you little room
to maneuver. If the wind is
directly onshore, you have no
option but to sail off using the
narrow angle between a close

reach and a close-hauled course.

However, the wind is usually at
an oblique angle to the beach,
and once you have determined
which edge of the no go zone is
nearest the beach you can
benefit from increased searoom
by choosing to leave on the
opposite tack. The curve of the
beach can also be used to
advantage on occasions to give
a wider angle in relation to the
wind in which to launch into.
Always check that your course
is not blocked by obstacles
such as rocky outcrops or by
other boats.

.......
- -

Wind directly onshore

_______

—

Wind at an oblique angle

_______

Wind on a curved shoreline
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Deep water - lee shore

At the water’s edge the rigged
boat is faced into the wind (or
removed from its dolly stern

first and turned head-to-wind).
The sails are hoisted and the
rudder attached. Study the waves
to allow the boat to be launched
between them. The helmsman and
crew stand on the side of the
boat which will be towindward (1)
and at the chosen moment, as a
wave breaks on the shore, the
boat is rushed into the water

and helmsman and crew get
aboard (2). The centerboard and
rudder are lowered and the

sails set to leave on a close
reach to gain as much speed and
searoom as possible before luffing
up to meet the next wave (3).
The course is kept nearly parallel
to the shoreline until clear of
the breaking waves. A lot of
water will be shipped but this
should not be bailed until well
out to sea.

Shallow water - lee shore

At the water's edge the rigged
boat is launched into the water,
faced head-to-wind and the
mainsail is hoisted (1). The crew
walks the boat into the water to
a depth of about 1 m (3 ft). The
helmsman then gets in, hoists
the jib and lowers the rudder
and the centerboard as far as

the depth of water will allow (2).

The crew pulls the boat forward
at an angle to the wind and gets
aboard while the helmsman pulls
in the mainsheet to get the boat
moving (3). As in deep water,

a course almost parallel to the
shoreline is followed (4) until

the water is deep enough to
lower the centerboard fully and
to sail away close-hauled.
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Returning to a beach

In general, returning to a beach poses fewer
problems than leaving a beach because the boat
is moving under control, enabling you to plan
your course more exactly. Before returning to a
beach it is vital to plan your approach, looking
at the shape of the shoreline and noting any
obstacles or potential dangers. Once you have
determined the wind direction, you should plan
a course towards your proposed landing site
which provides escape routes so that you can
abandon the approach if necessary without
having to make a violent turn through the wind.
As you approach the shore, check that the
halyards are ready to be released and the sails
lowered as soon as necessary. Watch the depth
of the water as you will need to raise the rudder
and the centerboard as the water gets shallower.

Returning to a lee shore

Single-handed racing boat returning to a lee shore
in large waves, The approach is very fast on a run to
avoid the waves breaking over the stern (see below).

Lee shores

As the wind is behind you, returning to a lee methods of returning to a lee shore are used if
shore is easier than trying to leave one. However, there are smaller waves, or if the water is shallow.
it can be dangerous, particularly in deep water When the boat touches the shore (whether in deep
because of the likelihood of steep, breaking waves. or shallow water) keep to the windward side of
Under these conditions, your approach should be the boat when you jump out, otherwise a strong
as fast as possible to prevent the boat being over- gust or a breaking wave could push the boat on

whelmed by waves breaking over the stern. Other  top of you.

Deep water with large waves Deep water with small waves Shallow water
Approach fast on a broad reach In smaller waves or if there are In the smaller waves associated
(1). When the boat hits the beach, obstacles, turn into the wind off with shallow water, sail the boat
helmsman and crew jump out and, shore, lower the mainsail (1) and towards the beach until the water
keeping to the windward side, return under the jib alone on a is about 1 m (3 ft) deep (1).
turn it head-to-wind and then broad reach. Near the landing site  Round up into the wind to stop
lower the sails (2). Bring the boat let the jib flap and allow the boat (2). Crew jumps out to windward
out of the water, to drift in. Helmsman and crew and holds the boat while the
jump out (2). helmsman lowers the sails and
gets out. Pull the boat up onto
the shore (3).




Weather shores

When you are approaching a weather shore you
will have to tack up to your chosen landing site if
the wind is blowing directly offshore. However,
careful observation will show that in most cases,
the wind is blowing at an angle to the shore, so
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plan your course to enable you to land on the
tack that gives the best approach. As the boat
nears the shore the crew should be ready to jump
out, holding the painter to prevent the boat
drifting backwards, and away from the shore.

Deep water

Tack in close to the shore (1). Sail parallel to the
shore with the sails eased until you reach your
chosen landing point. Round up into the wind to
land (2), raising the centerboard. The crew jumps out
with the painter. The helmsman lowers the sails.

Shallow water

Tack towards the shore (1). As the water shallows
the crew raises the centerboard. When near the
shore on your final tack, turn head-to-wind (2).
The crew jumps out with painter while the
helmsman lowers the sails.

Paddling - two people
If the wind drops when you are
returning to shore or if you are
approaching a weather shore
sheltered from the wind by trees,
for example, you may find your-
self becalmed (below). It will then
be necessary to row or paddle.
(For rowing, see page 55.) With
two people you can paddle using
the method described (right) with
the sails hoisted. The same
method can be used in normal
sailing conditions provided the
sails are lowered.

Two people paddling
The crew sits forward on
one side of the boat, the
helmsman sits on the
other side aft (left). The
crew leans over the side
and paddles by plunging
the paddle forward into
the water and pulling it
back and repeating the
movement. As well as
moving the boat forward,
this will tend to turn the
boat, so the helmsman
uses the tiller to adjust
the course (below).

t
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Leaving a float

There are many occasions when it will be
necessary to sail away from or return to a
wooden float or dock. In some sailing areas
the float will be the only possible means of
access to the water and you will have to launch
directly off the side (below) or down a ramp.
Often there will be a separate ramp next to a
network of floats or docks to launch the boat
down (see Moving a boat, pages 52—3).

Using a float allows the boat to leave and
return while remaining afloat and therefore
maneuverable. Floats also provide a useful
place to secure the boat while completing
your preparations for going sailing and for
leaving your boat for short periods. In tidal
conditions, floats are normally used because

|

Launching

At least two people are
needed. One person
takes hold of the painter
and one side of the boat,
and the other person
takes hold of the other
side (1). Push the boat
gently over the side into
the water stern first (2),
lead it to the end of the
float and turn it -
head-to-wind. Secure
the painter. The crew
holds the boat while the
helmsman get in and
rigs it (3). 1

Lee shores

Once the boat has been launched,
and faced into the wind (1), it is
led to the end of the leeward side
of the float. The helmsman
hoists the sails, mainsail first and
lowers the centerboard (2).When
the boat is ready for sailing and
the helmsman and crew have
ascertained that their proposed
course away from the float is
free from obstructions, the crew
unties the painter and pushes the
bow away from the float and
jumps aboard. The sails are then
set and the boat sailed away
close-hauled (3).
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they move up and down with the rise and fall of
the tide and therefore always provide facilities
for launching directly into the water. How-
ever a float or dock jutting out into tidal
stream can cause complications because the
water flowing underneath it pulls boats against
it on the uptide side and causes them to drift
away on the downtide side.

Normally vou launch and leave on the lee-
ward side of the float, but under certain
conditions it is necessary to leave from the
windward side (see Leaving in tidal water,
opposite). Before launching, it is important
to make sure that all loose equipment is either
removed from the boat or securely stowed
inside it.




Weather shores

After launching, the
boat is turned to face
into the wind at the end
of the float on the
leeward side. The
helmsman then gets in
and rigs it. The mainsail
is hoisted first and then
the jib. The center-
board is then lowered.
When the boat is ready
for sailing you should
plan your course away
from the float. If

there is clear water
astern, use the first
method of leaving
described (above right),
but if there is an
obstruction astern, use
the second method
(below right).

Leaving in tidal water

When leaving a pontoon in tidal water, in order to
choose the most advantageous position you will
need to study the strength of the wind in relation
to that of the tide. If the effect of the tide is
stronger, its direction will govern your choice of
side for leaving. As a rule, leave from the side in
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Clear water astern

With the helmsman
already in the boat, the
crew unties the painter
and gets aboard, pushing
the boat backwards (1).
When clear of the

float, the crew sets

the jib on the windward
side (backs the jib) to
turn the bow away from
the wind. The crew then
releases the jib sheet
(2). The helmsman sets
the mainsail and the
crew sets the jib on the
leeward side to sail off.

Obstructions astern

The crew releases the
painter and gets aboard
pushing the bow for-
wards and away from the
float (1). The crew

then backs the jib and
the helmsman pulls the
tiller towards him to turn
the boat away from the
wind (2). The sails are
then set to sail away on
a broad reach.

the lee of the strongest element. Particular care
should be taken when a strong wind is directly
against the tide, as this will create waves on the
downtide side of the float, Methods of leaving
in three different wind-tide combinations are
described below.

Wind and tide in same direction
Leave from leeward/downtide side
with boat facing into wind and
tide. Helmsman lowers center-
board. hoists mainsail. then jib.
Crew climbs aboard. Helmsman
pulls tiller towards him. Crew then
releases painter and backs jib.
When turned sufficiently, boat
can be sailed away.

Strong wind against weak tide
Leave from leeward/uptide side.
Face boat out to sea. Helmsman
rigs boat and hoists jib. Crew
releases painter and gets aboard.
Push boat forwards and away
from float and sail away on

jib only until clear. Lower center-
board and turn head-to-wind to
hoist mainsail, and sail off.

Strong tide against weak wind
Leave from windward/downtide
side Boat will face into tide.
Helmsman rigs boat. Crew
releases painter and gets aboard.
Row or paddle away (see Rowing
and paddling, page 55. and
Paddling—two people. page 77).
When clear, turn head-to-wind,
hoist sails and sail off.
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Returning to a float

As floats in popular sailing areas are norm-
ally crowded with moored craft and boats
leaving and returning, your approach should
be carefully planned to avoid collisions and to
ensure that you come in on the right course.
In tidal waters there may be the added compli-
cation of a current in opposition to the wind.
I[deally the boat should approach the float
to finish head-to-wind so that it slows down and
comes to a gentle stop. Your plan should allow
for escape routes in case of the failure of an
approach. Where the wind is at an angle to the
shore, it is preferable to return to the leeward
side of the float in non-tidal waters. When
you near the float, it is important that the
crew should be ready to catch hold of the edge of
the float, to prevent the boat drifting away.
As soon as the boat stops the crew should jump
out with the painter to secure the boat using the
knot appropriate to the mooring fitting (sce
Knots, pages 328—35). If the boat is to be left
for a long period, the sails should be lowered and
the equipment stowed. It should also be tied at
the stern, using the end of the mainsheet if there
is no stern line, to keep the boat in position. If the
boat is to be removed from the water, the
launching procedure should be reversed (for
slipways, see page 53: for float launching
see page 78).

Weather shore

A float on a weather shore
should be approached on a
course parallel to the shore. As
you near the float the sails
should be let out to slow down
and the boat turned head-to-
wind to come to a stop beside
the float. Once the boat is
alongside, the crew grasps

the edge of the float and gets
out to secure the boat. You
should plan an escape route to
take you away from the float
and the shore, ready to make a
new approach.

Approaching a weather shore
float

Sail towards the float on a
reach. Let out the sails to slow
down and turn into the wind to
stop beside the float. The escape
route is on a reach away from
the float. Two boats are shown
(right) approaching different
parts of the float.
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Coming alongside a float :
The crew grasps the float and is ready to
jump out. The helmsman balances the boat.
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Lee shore

When approaching a float on a lee shore it is
usually necessary to sail in close to the shore before
luffing up to stop. Careful judgment is required to
ensure that you turn in time to avoid hitting the
shore, but not so soon as to overshoot the end of
the float. If the float is parallel to the shore (below

right) there may not be enough space for the

boat to turn head-to-wind to stop. In that case the
approach must be under the jib alone.

Approaches to three different floats on a lee shore
are shown (below). Also indicated are possible
escape routes.

Network of floats
Approach on a broad reach and

Float at right angles to shore
Sail in close to the shore on a

Float parallel to shore
Sail upwind of the float and

broad reach. Round up into the
wind and drift to a stop along-
side the float.

sail into the confined space,
leeward of a float. Tack onto

a close-hauled course and turn
into the wind to stop at the end

turn head-to-wind and lower
the mainsail (1). Sail in under
the jib on a broad reach. When
near the float allow the jib to

of the float,

Returning in tidal water

In tidal waters you should plan your approach to
finish facing into the strongest element. So before
starting your return it is necessary to assess the
relative strength of the wind and the tide.

For returning to a float the simplest wind-tide
combination is when they are both in the same
direction. It should be remembered, however, that
the boat will continue to drift downtide even when

Wind and tide in same direction
Sail on a reach towards the
float. When near the float, turn
head-to-wind alongside to stop.
Allow encugh room to drift back
with the tide.

Wind against tide

Approach the leeward/uptide
side of the float on a broad
reach. Tack to bring the boat
alongside the float. Let the
sails flap and drift in sideways,

flap and drift in sideways (2).

the sails are lowered. The most difficult combination
is when the wind and tide are in opposition. This
creates waves on the windward side of the float,
making an approach inadvisable from that side.
When the wind and tide are at right angles, there
is the widest choice of approach. You can either
stop on the uptide side head-to-wind, or on the
end of the float facing into the tide.

Wind and tide at right angles

To stop on the uptide side, app-
roach on a reach, Turn head-to-
wind near the float and drift

in. To stop on the upwind side,
turn head-to-wind, lower the
mainsail and sail in under the jib.
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Leaving a mooring

A mooring is a permanent anchorage for a boat.
It consists of a heavy weight (usually of concrete)
or a mushroom anchor, a length of chain and a
buoy. A mooring is used to secure a boat in a
estuary or lake where launching facilities are
not available or when it is necessary to keep a
keelboat afloat in all states of the tide. There are
many different types of mooring (see below), but
the boat is usually secured either by a rope strop
attached to the chain under the buoy, or by a
permanent mooring rope which is tied to a ring
on top of the buoy.

As moorings are often laid close together,
you need to take great care to avoid hitting
other boats when leaving and returning. To

Moorings

reach a moored boat you will have to row out
or get a lift in another boat. When you get out to
the boat, the first thing you have to do is attach
the rudder, then rig the mainsail and jib and pre-
pare the boat for sailing. To make sure that it is
released quickly, you should “single up” the
mooring before leaving. This means threading
the painter through the rope strop or the moor-
ing ring (according to the type of mooring)
and securing the end on board, to a cleat or
round the mast. The rope strop or permanent
mooring rope is then dropped and the painter
can be easily released when you are ready to
leave. After singling up, plan your course,
taking into account both wind and tide.

Buoy

B
T |

All moorings have three basic

parts: a floating buoy, a length

of chain and a weight or anchor.
Three basic types are shown -
right. Sometimes several

moorings are attached to an

Q

Buoy rope

anchored ground chain and
this is known as a trot of
moorings (below).

Trot of moorings

Rope strop

Types of mooring

A mooring with a light
buoy attached by a
rope to a heavy chain
is shown left. A rope

. strop secures the boat.
Heavy chain

Above left is a mooring
with a second small
pick-up buoy. You moor
to a ring on the chain.
Above right is a mooring
with a single buoy with

Concrete
weight

%,

Howtoleave

To leave in non-tidal water,
the crew first lowers the
centerboard and singles up
with the painter. The
mainsail and jib are then
hoisted. The crew frees the
painter, grasps the mooring
at the bow, pulls it along
the windward side of the
boat and releases it. The
further aft the mooring is
released the further away
from the wind you will sail

aring on top to which
you tie the boat.

(see right). The helmsman
then sets the mainsail and
the crew sets the jib to
sail off.
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Released at bow
To sail away close-
hauled the crew re-
leases the mooring
near the bow.

Released amidships
To sail away on aclose
reach the crew re-
leases the mooring
amidships.

Released astern

To sail away on a
reach the helmsman
releases the mooring
astern.




Tidal water

In tidal waters the current will
have a marked effect on the way
you leave a mooring. A moored
boat will face into the strongest
element. If it is facing into the
wind it is described as wind-rode
(below left), but if it is facing
into the tide it is tide-rode (below
right). If the wind and tide are
ofequal strength and in opposition
a boat will lie at right angles

to the wind (below center).
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Wind- Boat across Tide-
rode wind rode
Boat tide-rode

If the boat is tide-rode and

the wind is astern, it is important
to remember that the mainsail
should not be hoisted until the
mooring has been dropped,
otherwise it will fill immediately
and the boat will sail off out of
control. Sailing away under the
jib alone allows you to leave
slowly and safely.
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Boat across wind

When the boat is lying across the
wind and tide, the most controlled
way to leave is under the jib
alone as shown. However, to
avoid obstructions vou can turn
the boat towards the wind by
first hoisting the mainsail, or turn
it towards the tide by first
lowering the centerboard.

How to leave

Prepare the sails for hoisting,
single up the mooring and lower
centerboard (1). You choose a
course and the crew hoists the
jib and drops the mooring to
leeward and then sets the jib (2).
Luff up and hoist mainsail (3). Sail
off on your chosen course.

How to leave

The crew singles up and then
hoists the jib (1). He drops the
mooring to leeward and the
helmsman lowers the centerboard.
The boat drifts downtide and the
crew sets the jib to sail clear of
other moored boats (2). Then the
helmsman steers into the wind to
hoist the mainsail and sail off (3).

Boat wind-rode

If the boat is wind-rode in tidal
water you should choose to leave
on a downtide course, before
turning towards your objective.
As you are [acing into the wind
the mainsail can be hoisted
immediately.

How to leave

The crew singles up and hoists
the mainsail and then the jib. He
lowers the centerboard and drops
the mooring on the side which
will be to windward to turn the
boat. He backs the jib before setting
it to sail off. When clear the
helmsman sets the mainsail.
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Returning to a mooring

Before sailing in towards your mooring, check
the position of other moored boats and the way
they are lying in relation to the wind and tide;
your boat will end up facing the same direction.
Plan your course to finish pointing into the
element which is the strongest when the sails
are lowered. Try to pass downtide of moored
craft (or downwind in non-tidal water), to avoid
the possibility of drifting into another boat, and

never attempt to sail across a mooring line.
Once the mooring has been picked up and
the permanent mooring line secured (below),
stow all the boat equipment and bail or pump
out any water. If the boat is to be left for a long
time, remove all loose gear when you leave.
Sails, in particular, should be taken ashore as
these may need to be dried (see Stowing after
sailing, pages 96—7).

Securing a mooring

As the mooring comes within
reach, the crew leans out over
the windward bow, picks up the
buoy and, if it is a small one,
brings it onboard. He then cleats
the buoy rope on the foredeck.
Once the sails have been lowered,
he secures the permanent
mooring line, taking it through
the bow fairlead to a cleat or
around the mast (see Knots,
pages 328—35. If the buoy is
too large to be brought on
board, the crew singles up with
the painter (see page 82) before
attaching the permanent rope
after the sails have been lowered.

Picking up a mooring
The crew leans out to pick up the
mooring to windward.

Non -tidal water

Your approach should be as slow as possible to
give the crew the greatest chance of picking up
the buoy. This is usually achieved by sailing in
on a windward course (below left). However, in
crowded waters a downwind approach may be

Upwind approach

Approach on a close reach (1). When near mooring,
luff up to stop and the crew picks up mooring to
windward (2).
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necessary (below right). Always steer so that the
mooring is on the windward bow when you stop
so that it can be picked up without unbalancing
the boat. When the mooring has been picked up,
lower the sails and then raise the centerboard.

Downwind approach

Approach under jib alone on a broad reach (1).
Steer onto a beam reach, release jib sheet to stop at
mooring (2).




Tidal water

If you are returning to a mooring in tidal water,
before starting your approach it is important to
assess the strength and direction of the tide in
relation to that of the wind and how it will affect
your course. To judge the tide it will help you to
look at the mooring buoys around you: a strong
tidal current will produce a noticeable wake behind
any object fixed in the water (below). You may also
find it helpful to make a test approach before trying
to pick up the mooring.

If the wind and the tide are in the same direction
it is easiest to approach downwind. If the wind
and tide are crossed, you can use this to advantage
by positioning the boat so that you drift slowly
towards the mooring before picking it up. If the
wind is directly opposed to the tide, a downwind
approach under the jib is preferable but, if the tide
is very strong, it may be advisable to approach on
a windward course.

Buoy in tidal current

A strong tide produces a wake behind objects fixed
in the water such as buoys, channel markers and
mooring posts. Looking at these will help you to
judge the strength and direction of the tide.

Wind against tide —downwind approach

Sail towards mooring under jib alone on a broad
reach (1) and as you reach mooring. gently luft up
and let jib fly to stop (2).
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Wind and tide in same direction

Approach mooring on a beam reach (1). Luff up
so that you stop with buoy amidships to
windward (2).

Wind and tide crossed

Approach on a close reach aiming uptide of mooring
(1). As you near mooring, luff up and allow boat to
drift downtide so that crew can pick up buoy to
windward (2).

Wind against tide—upwind approach

Approach under jib alone on a beam reach (1). As
crew picks up mooring to windward, luff up and
then lower jib (2).
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Capsizing

There are two main causes of capsizing. One of
them is the result of the wind overpowering the
boat and its crew so that the boat heels
excessively until it fills with water and capsizes
to leeward. The other is normally the result of a
crewing error in strong winds, usually on a
downwind course, so that the boat becomes
unbalanced and capsizes, generally to wind-
ward. Although on the whole one-designs allow
a fairly large margin for error on the part of the
crew, racing one-designs don't, as they are more
sensitive owing to their relatively larger sail
area and lighter hulls.

Capsizing is an ever-present possibility in all
unballasted boats, and it is important that you
know how to deal with it. You need to be
familiar with the correct righting techniques
which should form part of your basic seaman-
ship training. As a beginner you would be well
advised to deliberately capsize your boat, but
under supervision, to learn how to right it;
your confidence will be improved if you have
already capsized in a controlled situation.

Allone-designshavesomebuoyancysothereis
no danger that they will sink, provided that the
buoyancy has been checked before launching.
The amount of buoyancy is important (see
pages 46—7): too much can cause the boat to
blow away on its side or float so high in the
water that the upturned centreboard is out of
reach. If you buy a new boat, capsize it in
shallow water to determine its behavior so
that you can adapt your righting techniques
accordingly. The method you use will depend
to some extent on the circumstances of the
capsize and the type of boat.

Before the development of the scoop method
(shown right), a crew trying to right their boat
had to swim it around head-to-wind so that it
would not blow over again as soon as it was
righted; alternatively, they sometimes found
they had to lower the sails before attempting to
bring the boat upright. The scoop method, how-
ever, has the advantage of permitting a boat to
be righted irrespective of its position relative
to the wind as the crew is already aboard to act
as ballast. Some more complex capsizes will
require modifications of the scoop method or
even different techniques (see pages 88—9).

Whatever the circumstances of the capsize,
the crew should stay with the boat. It is much
more visible to a rescue launch than a lone
swimmer and the shore may well be further
away than it appears.
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Righting a boat —
scoop method

In this method, the crew is scooped up inside the
boat as it is brought upright by the helmsman who
stands on the centerboard and pulls on the jib sheet.
Because the crew is already aboard when the boat
comes upright, he acts as ballast and prevents the
boat from capsizing again immediately after righting.
When the boat capsizes to windward, the crew must
wait for the sail to swing over to the other side of
the boat before leaning over to help the helmsman
aboard. Both helmsman and crew must understand
their respective tasks and carry them out
accordingly. The crew must also take care not to
pull on the boat before the helmsman has climbed
onto the centerboard or it may invert on top of him.
Lightweight racing boats are particularly prone

to inversion. The techniques for dealing with an
inverted boat are described on page 89.

—— T e
1 Crew checks that the centerboard is in the fully
down position. He then sorts out the mainsheet

while the helmsman swims to the transom and
checks the rudder fitting is still in place.

4 The crew lies down in the boat, holding onto the
toe straps or the thwarts. while the helmsman climbs
onto the centerboard, using the jib sheet as a lever

if necessary.
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Position of the helmsman
The helmsman must take
care to stand at the root
| of the centerboard, as
close to the boat as
possible, to prevent it
breaking under his weight.
He must be ready to let
go of the jib sheet and

| grasp the side decking

to lever himself aboard
the boat as it comes
upright. Throughout the
righting sequence both

| helmsman and crew

| should talk to each
other so that they know
what is happening.

2 The crew holds the transom steady while the 3 When the helmsman has reached the centerboard

helmsman, taking the mainsheet over th_e rudder, and grasped it, the crew swims around to the inside
swims to the centerboard, using the mainsheet as of the boat, sorts out the upper jib sheet and throws
a lifeline until he gets there it over to the helmsman.

B The helmsman, after checking that the crew is 6 The helmsman continues to pull on the jib sheet
ready, stands on the centerboard as close to the until the boat is nearly upright and scrambles
boat as possible and starts to pull on the jib sheet aboard over the side decking. Both crew members
to begin the righting movement. then prepare the boat to sail off immediately.
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Righting a trapeze boat

In racing boats if the crew is not out on the

trapeze you can use the normal righting method.
However, for the occasions when the crew is trapezing,
both helmsman and crew have to learn how to
react very quickly in the event of capsize. They
must perfect a righting technique which is rapid
and efficient. The first priority is for the crew to
unhook and climb out on the centerboard as
rapidly as possible to prevent the boat from
inverting. The helmsman performs the role normally
carried out by the crew and is scooped up into the
boat in the usual way.

1 The trapezing crew moves her weight back onto
the gunwale as the boat capsizes and unhooks
rapidly from the trapeze.

2 She grabs the jib sheet and scrambles out onto the
centerboard, standing as close to the root of the
board as possible.

Righting
single-handed

Single-handed boats can be
difficult to right as the center-
board floats high in the water
and the boat can blow away
from you. If you sail single-
handed you should develop a
technique whereby you do not
actually fall in the water, but
start to scramble up over the
gunwale as the sail hits the
water, ready to right it by
standing on the centerboard and
pulling on the gunwale. If you
do fall in the water, the boat can
sometimes be righted by grasping
the bow and sinking it so that
the boat rotates to its normal
floating position.
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1 As the sail starts to hit the water, the
helmsman should grasp the upper gunwale
and begin to lever himself up, ready to
climb over the side as quickly as possible.

3 The helmsman grasps the lower toe straps and is
scooped aboard as the crew rights the boat by pulling
on the jib sheet,

2 He swings himself
onto the centerboard, and
rights the boat by pulling
on the gunwale.




Righting when a
spinnaker is set

If you have the misfortune to
capsize your boat with the
spinnaker set, the first task is to
release one corner of the
spinnaker so that it doesn’t act
as a sea anchor. The next job is
to get the spinnaker down. If
the boat inverts with the
spinnaker set, bring it up

to the normal capsized position
before starting to right it

in the usual way.
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2
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1 Crew finds one corner of the
spinnaker and undoes the sheet
from the clew

Righting an inverted boat

If the crew are slow to react to a
capsize, the boat can casily
invert. The air is then trapped
under the hull and the boat
forms a seal with the water
which can be difficult to break.
The method you use to right an
inverted boat will depend on the
position of the centerboard. If
you capsize with the centerboard
fully retracted, or if it retracts
during the capsize, recovery will

1 Helmsman finds a jib sheet from inside boat.

be made harder because you do
not have it to use as a lever to
right the boat. Whatever the
method. the boat should be
righted so that the mast comes
up towards the wind. This will
then make recovery [rom the
normal capsize position much
easier, and will prevent the boat
from capsizing again. It is best if

one person pulls on the jib sheet,

standing on the gunwale, while

2 Crew then bundles spinnaker
into pouch (or chute) before
starting normal righting sequence

the other presses down hard on
the stern to break the air seal.
Once in the normal capsize
position, the boat is righted in
the usual way. If the centerboard
has not retracted the job is
made much simpler because
one person can use it as a lever.
It is important to make sure

the jib sheet is brought over
forward of the centerboard to
prevent it slipping backwards.

2 With helmsman and crew both kneeling on boat,

T, _ = o = a5

Helmsman and crew swim to other side of boat and
crew climbs onto gunwale and grasps centerboard.

crew starts to pull on centerboard while helmsman
pulls on jib sheet

boat gradually turns over until it lies in normal
capsized position.

4 Crew climbs onto centerboard aided by helmsman
and righting sequence (see previous page) is followed
in usual way.

89




BASIC SAILING/Capsizing

Mast stuck | _ «

If you capsize in shallow water .
your mast may dig into the mud /i
so that you have to be towed off. i
Make sure that the righting line
from the towing boat is clipped
or tied to the shroud and taken
over the hull (below). Where
possible, arrange for the boat to
be pulled upright against the
wind (right).

e m—————
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Towing

Every one-design should have a  or towed behind the rescue boat.
painter attached at the mast and If more than one boat is

led through a bow fitting. If a towed, each one can be attached
single boat is towed in calm with a rolling hitch (see page
conditions it can be fastened 332) to a rope trailed from the

alongside the towing boat (right) rescue boat.

Crew trapped

Now and again, as the result of
a capsize, the crew gets trapped
either under the sail or in the
inverted hull. Neither situation
is dangerous although it can be
alarming if you do not know
the correct procedure to deal
with it.

Crew beneath sail

Push your hand up and make an
air pocket in the sail. Then,
keeping one hand above your
head to push the sail, work your
way, using a seamline to guide
you, to the outside edge.

Crew under hull
There is plenty of air inside the
hull. Swim to an outer edge and
push yourself under the side
decking to get out.

Crew under sail
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Man overboard

Picking up a person who has fallen overboard
requires quick, positive and well-rehearsed
actions by whoever is left in the boat. The
main point to bear in mind in organizing a
man overboard drill is that in most cases there
will only be one person left aboard to sail the
boat. This means choosing a course of action
which allows the boat to be controlled even if
it is the helmsman who goes over the side,
leaving only an inexperienced crew aboard.

The safest method is to put the boat
immediately onto a beam reach, which is the
easiest course to sail, release the jib so that you
only have one sail to manage, and tack onto
the reciprocal beam reach to return to the man
overboard. Never attempt to jibe instead as
this is likely to result in a capsize.

Having succeeded in reaching the person in
the water and coming up alongside him, you
have to get him into the boat. Wet clothing and

Picking upa man overboard
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buoyancy garments restrict movement and he
may be weak from cold or shock. If you are
considerably smaller than the man overboard
you are likely to find it difficult to help him
aboard unassisted. If he is conscious and able
to help himself, it is usually possible for him to
gradually climb in if a gently rocking move-
ment of the boat is encouraged to give him
extra lift. In the event of the person being
unconscious and the crew unable to lift him
aboard, one answer is to tie a line around him,
under his arms, heave him out of the water as
far as possible and fasten him alongside the
boat near the shrouds to tow him ashore.
The alternative (for a more experienced crew)
is to capsize the boat, tie the person into it
and scoop him up using the normal righting
method (see page 86). Make sure that you
practice your man overboard drill until you are
confident you can carry it out successfully.

When you rescue some-
one in the water you
must make sure that he
is positioned on the
windward side of the

1 Immediately the man
goes overboard, take
control of the helm (if
you are the crew) and
check his position in

2 Let the jib flap and
steer onto a beam reach
straightaway to give
yourself time to assess
the situation. If it is not

3 Tack onto a reciprocal
beam reach, keeping
sight of the person in
the water.

boat when you stop. the water,

Otherwise there is a
danger of sailing over
him. Picking up the
man to windward also
helps to keep the boat

well halzl_n_(_:(;d. _

6 When near the man
overboard, let the sails
out further and luff up
so that you stop with

him to windward near
the shrouds.

5 Luff up onto a close
reach and let the sails
flap to slow down.

down already, lower the
centerboard fully.

. e o e ——t

4 As you approach the
man overboard, bear
away onto a broad reach
to bring the boat slightly
to leeward of him.
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Reefing

Most small boats are designed with sails which
can cope with wind strengths from near calm
to 25 knots. Such sails are only really efficient
in medium-strength wind conditions (from 10
to 15 knots), being either too small or too large
for extremes. In light winds, the sail area can be
increased by using additional. or larger, sails,
and in strong winds the sail area can be reduced
either by using smaller sails or by reducing the
area of an existing sail (known as reefing).

There are three ways of reefing a boat: by
using reefl points on the sail; by rolling the sail
around the boom: and by rolling the sail around
the mast.

The method you use is governed by the type
and design of your boat. The number of reefs
you take in the sail will depend on the amount
by which the sail area needs to be reduced to

Using reef points

The traditional way of reefing is
by using reef points (thin lines
stitched to the sail). This method
is more likely to be found on
traditionally built boats the
principles having changed little
since the days of the square-
riggers. For each reefing position,
the sail must be provided with a
row of reefing points, attached to
cach side of the sail. The rows
are curved slightly upwards to
improve the reefed sail shape. At
the end of each row the sail has
two large eyes, one at the luff,
and the other at the leech edge
of the sail. These reefing eyes

(or cringles) are used to fasten

suit the wind conditions. Practice and experience
will show you exactly when, and by how much,
you will need to reef.

It is easier to reefl a boat before launching it
but if a change in wind conditions necessitates
a reduction in sail area while afloat, you should
put the boat into the full hove-to position first
before starting to reef (page 206). Similarly,
if you have to shake out a reefl afloat, heave-to
before reversing the process. Reefing is a sea-
manlike skill, practised by all cruiser sailors,
and one which all novice sailors would do well
to learn.

Although racing crews only very rarely ever
consider reefing, even in the strongest wind
conditions, there have been occasions when
major international races have been won by
judicious reefing .

Luff
cringle

Leech
reefing
cringle

Reef
point

—_—
e —t—

the sail to each end of the boom
using thicker lines (known as
reefing pennants).

Unreefed sall

Sail with one reef taken in

iy ¥ o

e

Fastening the leech cringle to the boom
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How to reef

First loosen boom vang
then release mainsail
halyard and lower sail to
point where luff cringle
can be lashed to boom.
lNghten halyard and cleat
it. Lash leech cringle to
boom (pulling it outwards
at an angle of 45" to
tension it). Gather up
sail and tie it up using
reef knots. Retension the
boom vang

Tying the reef knots




Rolling the sail
around the boom

This method can only be used on a
boat which has a locking goose-
neck. Because the rolled sail
covers the boom vang fitting,
you will need a makeshift
attachment to the boom vang.
such as a sail bag (see below) or
a webbing strap. In preparation
for reefing, the boom vang
should be removed from the boom.
the sail lowered to the correct
position, the boom placed in the

boat and the lower batten removed.

Sailbag inserted /
into rolled sail /
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1 Before starting to roll the sail, tuck about
15 cm (6 in) of the leech under the boom
to help it roll evenly.

2 Helmsman and crew
rotate the boom and pull
the sail out at both ends.

Rolling the sail
around the mast

Certain types of boat, in which the
sail is fixed to the mast with a
sleeve, can be reefed by rolling
the sail around the mast.
Differences in the design of some
boats may alter the sequence of
reefing, but the principles are
the same. Boats with loose-footed
sails usually have a tack down-
haul and some boats have a
locking mast. If so, they will need
to be released and refastened

at the points mentioned (right).
Adjust the boom vang after the
sail has been reefed.

3 Insert the foot of the sail bag, in the
boom vang position, into the last three
rolls of the sail. Leave the top of the bag
and the drawcord hanging free, to attach
it to the boom vang to tension the sail.
Replace the boom and retension the
boom vang.

1 Release the clew
outhaul and remove the
boom from the mast.
Release the tack down-
haul and unlock the mast
(if necessary).

2 Rotate the mast until
the required amount of
sail has been reefed.
Relock the mast in
position (if necessary)
and replace the boom.

Clew

3 Refasten the clew
outhaul

outhaul and the tack
downhaul (if necessary).

Tack downhaul
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Anchoring

Anchoring a dinghy is one of the least practiced
skills in seamanship, and yet it is one of the most
essential. There are occasions when knowing
how to anchor, and having the equipment
ready on board, could save you trouble—for
example if you need to stop for a long period in
tidal waters. Once a boat is afloat, and not
actually sailing, the only way to prevent it
drifting is to secure it to the seabed with an
anchor and line. The type of anchor you need
depends on the area where you are sailing, as
some anchors are specially designed for certain
types of seabed (right).

It is very important to make sure that the
anchor is ready to use, with the line coiled
neatly ready to be flaked (see opposite). The
amount of line needed will depend on the depth
of the seabed—you normally need about four
times the depth you are anchoring in. The
method below illustrates how to sail up to a
chosen spot and drop anchor, while the two
methods shown opposite demonstrate how to
anchor off a beach, in tidal water. Sailing off
an anchor is also shown opposite.

Anchoring

Types of anchor

There are several types of anchor, some of which
are suitable only for specific types of seabed. Of
those shown below, the plow or COR will hold on
most terrain, but of the other two, the folding
grapnel and the mushroom, the former will hold
only on rocky to firm ground and the latter only
in soft ground.

CQR anchor

Folding grapnel Mushroom

To anchor a small boat off-shore

you will need an anchor weighing

about 4 kg (8% Ibs) and a chain
of about 2 m (6 ft), with a long
line. Having selected your anchor-
ing spot, you need to plan your
approach so you can sail up to

it on a beam reach, get the
anchor ready and lower the jib.
Don'’t forget to fasten one end of
the line first, either to a cleat
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or to the mast, or you will lose
your anchor overboard. The key
to successful anchoring lies in
dropping the anchor at the right
moment — just as the boat stops
head-to-wind and begins to drift
back from the anchoring point.
When you have dropped the
anchor, you must make sure the
anchor is holding properly. This
is best done by taking a range.

How to anchor

Luff up as you reach your
anchoring point (1) until boat
stops with wind blowing over
side on which anchor is to be
dropped. As boat drifts back,
drop anchor (2), leading line
through bow fairlead having first
secured free end. Raise center
board; lower mainsail (3).

Test anchor and take range (4)
(see page 105).




Anchoring off abeach in tidal water

There will be occasions when you
wish to stop at a beach in tidal
waters. Small, lightweight

boats can, of course, be pulled
up a beach but larger boats

will be too heavy for a two-man
crew to move and you will have
to anchor. If you want to go
ashore for some time you will
probably need to retrieve your
boat when the tide is higher or
lower than when you arrived.
The object of both the methods
of anchoring shown is to make
sure that the boat remains
floating at all times and also that
it is readily accessible when you
want to leave. This is done by
attaching an additional line
(known as a tripping line) to the

Ebb tide

head of the anchor. As the
method of anchoring you use will
depend on the state of the tide,
vou will first need to find out
whether the tide is rising (flood
tide) or falling (ebb tide).
Obviously where there is a con-
siderable rise and fall of the tide,
or where the shore slopes very
gently you may not have enough
tripping line (in the flood tide
method) or be able to push the
boat out far enough (in the ebb
tide method) to retrieve it at the
highest and lowest points of the
tide. Experience will show you
how long you can leave the boat.
If in doubt, make a periodic check
to make sure it is still afloat and
can easily be retrieved.
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Flood tide

1 Anchor the boat using one
line, having first attached a
tripping line to the head of the
anchor, Lead the tripping line
up the beach and fasten it.

2 Recover the boat at high tide
by pulling on the tripping line.

1 Fasten the tripping line
to the anchor with a

to secure it,

3 Push the boat out paying out the tripping line.
Pull the anchor off the bow by tugging on the
tripping line. which is then secured to the shore.

4 T(; retrieve the boat when the tide falls, unfasten
the line and pull the boat in.

2 Place the anchor across
the bow as shown, with
clove hitch and a bowline the anchor line tied to
the mastand flaked.

Retrieval and stowage
of the anchor

To retrieve the anchor first hoist the mainsail.
Then pull the boat forward on the anchor
line, and begin to pull in the anchor over

the windward side. Once it is on board, clean
off any mud. Hoist the jib and put the boat
into the hove-to position until the anchor
and line are stowed, and then set the sails
and move off.

As it is important to make sure that the
anchor and its line, or node, are stowed ready
for use, it is a good idea on larger boats to
use a special container for them —for example,
a milk crate with the divisions removed
makes a good anchor box. Make sure the end
| of the node emerges through the side of the
box so that you can tie it to the boat securely
and flake the rest of the node into the box.
Then lay the anchor on top of the node and
secure it with a network of shock cord.

Line

? Chain
3/ Anchor
Shock cord

End of node
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Stowing after sailing

As soon as the boat is removed from the water,
the boat and the equipment should be hosed
down with fresh water. The sails and sheets
must be washed down thoroughly and then left
to dry before being packed away. The equipment
on the boat should be dismantled in the reverse
order in which it was rigged (pages 44—55).
The rudder and centerboard are stowed when
the boat comes ashore. The mainsail and jib are
let down and unshackled from their halyards
which should be fastened to the shrouds at the
side decking. Equipment left inside the boat
should be properly stowed and inspection
hatches and plugs removed to allow air to
circulate and any water to drain away.

Rolling thejib
Most jibs have a wire luff and should, therefore, be
rolled around the luff as shown below to prevent

distortion. The jib sheets should be left attached, but
rolled neatly.

1 Startto coil the wire
|luff at the head of the jib.

2 Continue rolling until
the jib forms a neat coll,
smoothing any creases
in the sail as you roll it.

3 Lay the coiled luff on
the sail and fold the sail
loosely before stowing
it in the sail bag.
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Folding the mainsail

Because the mainsail is large and unwieldy it is much
easier to fold if it is laid flat on the ground first.
Always make the folds towards the wind to prevent
them blowing back. If two people work together, one
cither side of the sail, it makes the task much simpler.
Remove _the battens before you begin.

1 Starting at the foot of
the sail, make the first
fold about Tm (3 ft) from
the foot.

2 Make a similar sized
fold nearer the head and
lay the second fold on
the first.

3 Continue folding until
the whole sail is neatly
in place.

4 Make sure the sail is
smooth and free of
creases,

5 Startto fold the sail
across the folds pre-
viously made.

6 Fold the sail over and
over until it is small
enough to be stowed in




Storing the boat

Once you have removed all the
equipment and stowed the sails
you will have to store your boat
until the next time it is sailed. The
way the boat is stored depends on
the size and type of boat and
where it is kept. Small boats can
easily be stored in simple racks
which not only save space but
afford good protection. Large
boats are best stored on their
launching dollies with their
front ends supported (right) so
that any water or condensation
which collects in the boat drains
out. The boat should be
protected with a cover.

Covering the boat
Fix the cover firmly around the
mast and make sure that the tie
downs are secured. Ties to
chocks on either side of the boat
prevent it blowing over in a high
wind. Most modern covers have a
velcro strip fastening to make
them quick and easy to put on
(shown right), but laced covers
(shown below) are also used.

Laced cover
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Stowing on the flat

If the boat is stowed flat
on the ground. rest the
sides of the hull on
shaped chocks and sup-
port the transom end on
a tire to stabilize the boat.
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Rules of the road

As with any form of transport, there are rules
governing the conduct of boats when they are
afloat. The full name for these rules is the
International Regulations for the Prevention of
Collision at Sea, but for simplicity’s sake they are
often referred to as ‘‘the rules of the road.

There is a basic rule which states that power
gives way to sail, but, in fact, it is often safer for
a sailboat to ignore this rule and maneuver out
of the way, particularly in crowded waters such
as confined channels. Even in open water, you
should still be prepared to get out of the way if
there is any chance that you have not been
noticed, or your course has been misunderstood
by an approaching powered boat (it may easily
be —the movement of sailing boats often appear
unpredictable to non-sailors).

The principal rules to remember are to keep
to the right in confined channels (see also pages
228-30, for further information) and, if you
have to cross a busy channel, do so at right
angles to the main flow of traffic.

The rules governing sailing craft alone and
their relationship to each other are more
numerous but for general purposes they can be
grouped into three categories (see right). Any-
one racing a boat will need to study the right-
of-way rules used in racing (see pages 147—8).

Port and starboard

When the wind is blowing against the left
(port) side of the mainsail, you are on the
port tack; when it is hitting the right
(starboard) side of the sail, you are on the
starboard tack (see below).

If the boom is on the
starboard side, you are

Port Starboard on a port tack and must
give way. If the boom is
7 1Y on the port side, you are
/ on a starboard tack and
’ % have the right of way.
!
/ \\
Starboard Port
tack tack
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Rights of way

When two sailboats meet, three main rules apply: a
boat on the port tack gives way to one on
starboard tack; when on the same tack, the
windward boat gives way to the leeward boat; an
overtaking boat keeps clear of the slower one. In
general, if in doubt, pass behind another boat, not
in front of it.

Starboard tack

Opposite tack rule
When two boats are on opposite tacks, the port tack
boat must keep clear of the starboard tack one.

Overtaking

Overtaking rule
When both boats are on the same tack. the over-
taking boat must keep clear of the slower boat.

Windward

Leeward

Windward rule
When both boats are on the same tack the windward
boat must keep clear of the leeward one.
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Improving your sailing

Once you have mastered the basic skills of
sailing you will almost certainly want to learn
how to make your boat go faster. Boat speed
will depend on a number of factors: your skill
as a sailor, the design of your boat and the way
the sails and rigging are adjusted to suit different
sailing conditions. The first essential is to
improve your sailing skills by frequent practice
and to understand exactly how the different
controls affect the boat’s performance on the
various points of sailing. Once you have gained
the necessary experience, you may choose to
sail in a faster boat, like the modern racing
boat. a 470, shown opposite.

Most modern racing boats are very finely
tuned lightweight sailing machines with large
sail areas. They require careful and highly
skilled handling to do them justice, and they
usually incorporate a number of fairly sophis-
ticated controls to improve their performance.
A number of racing boats have a trapeze
system to enable the crew to move his or her
weight further outboard to balance the relatively
larger sail area and they also include a system
for hoisting and lowering a spinnaker. The
techniques for dealing with trapezing and
spinnaker handling are dealt with on pages
107-9 and 112-19 respectively. The tech-
niques for sailing catamarans, which are very
fast indeed on some points of sailing, are dealt
with separately on pages 122-9.

Learning how to tune your boat is an
important part of making it sail faster and this
is dealt with on pages 134—7.

Family boat Racing boat

Speed comparisons

A heavy family boat is slower on all points of
sailing than a racing boat, given that both are
sailed efficiently. The diagram, above, illustrates
the difference in performance between the two
types of boat. Both boats are faster on some points
of sailing than others: for example, reaching
courses are [aster than running or close-hauled
ones. Once you start to sail your boat competitively
you will need to have a more exact understanding
of how your boat performs on the different points
of sailing to choose the most efficient course.

International 14 planing
All boats. without
exception, sail faster
once they begin to plane
—in other words the bow
lifts out of the water and
the boat begins to travel
on its own bow wave,
Given the right wind and
sea conditions boats will
often plane automatically
but they can also be
induced to plane by
using special techniques,
see page 106.
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Full length top batten

Hounds

Center mainsheet
blocks

Quthaul

The 470

A modern racing boat usually
has several features which
distinguish it from a standard
boat. The hull is made of
lighter weight material, as are
all the fittings. The mainsheet
system is normally positioned in
the middle of the boom and has
multi-purchase blocks to cope
with the extra tension produced
by the relatively larger sail area.
The boat usually has a

trapeze system and spinnaker
equipment. Refinements to the
boom vang , the centerboard
and the jib fairleads give a
greater degree of control and
flexibility.

Spreader

Adjustable jib sheet fairlead

Traveller control line

Toe straps

Cunningham control

Jib halyard tensioner

Trapeze system

Reaching hook

Spinnaker pouch
Spinnaker sheet

Centerboard
adjusting tackle

Jamming cleat
for mainsheet

Center mainsneet traveller

Boom vang lines
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Advanced techniques

Before starting to sail a high performance
boat, such as a 470, you must be able to handle
a basic one-design with a reasonable degree of
competence. While the skills required for a high
performance boat are no different, your sail
setting and balance and trim must be more
accurate to get the boat performing well. Your

Sail setting

High performance boats respond rapidly to
changes in sail trim. There are no hard and fast
rules to find the correct trim —it is usually a question
of trial and error. However, one way of ascertaining
more precisely if the sails are setting correctly is by
using leech tell-tales on both sails. The use of
tell-tales on the luff of the jib and mainsail has
already been explained on page 58: additional
tell-tales on the leech of both mainsail and jib give
more precise information about leech tension.

To get the tell-tale on the leech of the jib streaming
horizontally aft, adjust the jib sheet tension and

the position of the fairlead. The leech tell-tales on
the mainsail can be made to fly out horizontally

by adjusting the mainsheet tension and the position
of the mainsheet traveller. If all three stream aft
horizontally, the leech tension is correct.

Balance

It is essential for a one-design to be
sailed upright at all times even

il the mainsheet has to be eased
to make it do so. Most people
think that their boat is upright
when in fact it is heeling at
about 10°. However, if the boat is
allowed to heel it will no longer
travel in a straight line (see page
56). The only time it actually
helps to heel a boat is when
sailing in light winds. Then the
boat should be heeled to leeward.
which not only helps fill the sails,
but also reduces wetted surface
area and consequent drag. The
simplest method of heeling the
boat to leeward is to get the crew
to sit on the leeward side. He
should keep as low as possible in
the boat so that he does not
obstruct the flow of the wind
between the jib and mainsail.
Downwind, on a run, the weight
of helmsman and crew should be
spread as far apart as possible on
opposite side decks to help prevent
any rolling motion. On windward
courses the crew must carry

out minor adjustments of balance
himself so as to leave the
helmsman free to concentrate on
steering a course.
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Incorrect balance

The boat is heeled, weather helm
is created and drag increased.

ability to steer a course to get the best out of
the boat and your ability to read wind changes
and to react to them are both equally
important. It will help if you understand the
basic theory of aerodynamics (pages 324—7)
and are familiar with simple meteorology
(pages 264—288).

Leech tell-tales

Use 15 cm (6in)
lengths of nylon for
the mainsail leech
tell-tales and position
them as shown. For
the jib, use a 15 to
23cm (6 to 9 in)
length of wool sewn
through the sail, about
one-third of the sail's
width forward of the
jib leech. as shown.

Correct balance
The boat is upright, the helm
is balanced and drag reduced.




Trim

A common mistake many
beginners make is to sit too far aft
in the boat which slows the boat
and makes handling it more
difficult. The helmsman and crew
should sit close together to reduce
the wind resistance produced by
their bodies. In light winds, the
weight should be shifted well
forward so that the aft sections of
the boat are raised out of the

Weatherand _
lee helm

Generally speaking, your aim
should be to achieve a
balanced helm on your boat.
This means that the boat. in
an upright position and with
the sails set correctly, will sail
a straight course even if the
tiller is released. If you are
constantly having to pull the
tiller towards you to keep the
boat on course the boat has
“weather helm'. The only
immediate solution is to raise
the centerboard until the helm
becomes balanced. The
opposite effect is known as
“lee helm™ and the remedy is
to lower the centerboard.

To allow you to keep the
centerboard fully down when
beating, adjust the mast rake
(see directions for tuning a
boat, pages 134—7).
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water and drag is reduced. This is
true when sailing both upwind
and downwind. One way of
checking that the crew weight is
correctly placed is by looking at
the water leaving the transom;

if' it is very disturbed the transom
is immersed too deeply. By
moving the weight forward, the
wake will smooth out. In stronger
winds, and especially when sailing

Incorrect trim
The helmsman and
crew are too far
apart. making the
bow and stern too
heavy to lift over
the waves easily

through waves the weight should
be moved aft towards the middle
of the boat, but with the
helmsman and crew still close
together. The bow and stern of the
boat will then be able to rise
easily over the waves and will
avoid slamming down on them
which slows the boat (see also
pages 131-3 for rough weather
sailing techniques).

Correct trim

Crew weight is
concentrated
together allowing
the bow and stern
to rise over the
waves easily.

Boat with weather helm

To correct weather helm, check
that the boat is upright and the
sails are set correctly, then
raise the centerboard until a
balanced helm is achieved.

Boat with lee helm

To correct lee helm, check that
the boat is sailing upright and
the sails are set correctly, then
lower the centerboard until a
balanced helm is achieved.
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Boat speed

Concentration on the course being
sailed is vital for faster sailing.

A moment’s inattention can result
in speed dropping considerably.
Sailing close-hauled is the time
when most beginners suffer rom
lack of concentration. It is
essential that the boat is kept as
close to the wind as possible
without speed dropping. Constant
attention should be paid by the
helmsman to the jib tell-tales to
keep them both streaming
smoothly on both sides of the
sail (see page 58). At times the
windward tell-tale can be allowed
to lift such as when pinching in
strong winds (see pages 131-3),
but on no account should the lee-
ward tell-tales be allowed to do so.
Different types of boat will sail
closer to the wind than others
and, in general, boats which plane
to windward cannot be sailed as
close to the wind as those which
cannot plane on this point of
sailing. Sailing to windward in
strong winds or waves requires
special techniques (see Rough
weather sailing, pages 131-3).
When sailing offwind, you must
be careful to avoid violent changes
of course and too much movement
of the tiller — both can slow the
boat down. If the boat can be
induced to plane, considerable
increase in speed can be achieved
(see Planing, page 106).

Wind shifts

Although it may appear to be so,
the direction and strength of the
wind is never constant. Being
aware of shifts in the wind and
knowing how to use them to
your advantage is an essential
part of being able to get the best
out of your boat. The time when
you are most likely to be able to
do so is when sailing as close to
the wind as possible, on a close-
hauled course to reach an
objective on the edge of the no
20 zone. Any minor alteration in
wind direction will be to your
advantage or disadvantage
depending on whether it is a
“header’ or a "lift" (below).

A header is a wind shift in which
the direction of the wind changes
so that it points more from in

Wlth a header on & close haulecl
course the boat will fail to reach
the objective in one tack.

front of you. On a close-hauled
course, it will prevent you from
reaching your objective on one
tack. If ignored, the sails flutter,
the boat comes more upright and
slows down. To correct this, you
have to pull the tiller towards
you to get the sails to fill again.
Your course then alters away
from your destination and you
will have to put in another tack.
A lift is a wind shift which
has the opposite effect to a header.
As you sail along close-hauled,
constantly luffing up and bearing
away to find the edge of the no go
zone, you will find that you will
be able to sail closer to your
objective than before the wind
shift as the no go zone will have
moved further away from you.

NP N T Ao
With a lift on a close hauied
course the boat will have no
difficulty in reaching the objective.

Apparent wind

The sails always have to oe set
at a constant angle to the wind
but you need to establish which
wind, There are in fact two—
the true wind and the
“apparent’”’ wind —a combina-
tion of the true wind and the
wind which is caused by the
movement of the boat (the
created wind), which is always
in the opposite direction to the
boat's movement. When a boat
is sailing with the wind
forward of the beam, the
apparent wind will be greater
than the true wind. When the
true wind is aft of the beam, it
will be less. The diagrams,
right, show how to establish
the approximate direction of
the apparent wind.

Boat on broad reach
Draw to scale the JAA
speed and direction g 4 &ﬁ
of true wind (A-C)
and of created wind Ve
(C-B). Join A-B to L7
find apparent wind ~
speed and direction. A -

B //

I’>5

True wmd
e = i

Apparent wind "~
Dﬂ —

—_— ——

Created wind
(boat speed)

TR T i G
Speed in knots

]
Boat on close reach ?’:A
Draw to scale the /7
speed and direction A
of true wind (A-C) / ;f'

and of created wind /]
(C-B). JoinA—Bto A/
find apparent wind  //
speed and direction /7

12.5 // 10
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Altering course

Many beginners find it hard to
alter course from one point of
sailing to another without
slowing the boat down. It is
important to use all the boat
controls, not just the rudder, to
achieve course changes (see page
56—7). Thus when bearing away,
it is best to ease the main first,
then allow the boat to heel to
windward before moving the
tiller. The jib should be kept
sheeted in as this will also help
the boat to bear away. This means
that any excess movement ol the
tiller is avoided, to prevent slowing
the boat down unnecessarily.

To turn towards the wind the
opposite procedure is needed.
The boat should be allowed to
heel to leeward, the mainsail is
pulled in but not the jib and the
centerboard is lowered. If you

Boat control

Learning to sail slowly or to sail
backwards requires considerable
skill. To carry out either
maneuver under control needs
practice. You will often have to
sail slowly coming into a

float. for example. To do so,

you either have to lower the jib
or the mainsail depending on the
circumstances (see pages 78—9).
The boat handles very differently
when sailed with either the jib or
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want to demonstrate to yourself
just how much the boat will turn
without the use of the rudder,
practice sailing without one in an
area free of other boats or
obstructions. It is usually easiest il
this is attempted in light winds
with only one person in the boat.
Being on your own means that
you are responsible for all the
adjustments and avoids any
confusion between you and your
crew. Keep the centerboard half-
down and concentrate on balance
and sail trim. Half-an-hour

spent tacking and jibing around
two buoys without a rudder

will teach you more about balance
and control than weeks of normal
sailing, and although you will at
first tend to sail around in

circles you will guickly master
the technique.

mainsail alone and you must
practice to determine the
characteristics of your boat.
Some boats, lor example will not
sail well to windward under jib
alone. To practice these skills.
use a couple of buoys in a quiet
sailing area and sail between
them using first the mainsail
and then the jib alone until you
understand precisely how your
boat handles under each sail.

Sailing backwards
1 Stop the boat head-to-wind.

The crew pushes the boom well out.

The sail will fill from ahead and
the boat will move backwards.

2 Keep the crew weight forward.
Steer by moving the tiller over
towards the direction in which
you wish the bow to move.

Ranges

When sailing across a tidal
stream or current it can be. very
difficult to judge if the course
you are steering is going to take
you to your objective. If you
make no allowance for the
current and point your boat
directly at the objective you will
end up some distance from it.
Instead you must line up your
objective with a fixed object
behind it and steer to keep the
two in line. You will then arrive
at your objective although you
won't have pointed directly at it.

The tidal gauge and the start line
marker on the starting platform
form a range.

The tidal gauge has moved to the
left, so to bring it back in line
you must steer to the. left.

The tidal gauge has moved to the
right, so to bring it back in line
you must steer to the right.
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Planing

All boats will increase their speed if they can be
induced to plane —lift up on their own bow wave and
skim over the surface of the water. Most boats will
only plane when there is at least 12 knots of breeze
but the lighter the boat the more readily it planes.
Generally they will plane readily on a reach, but
some will also plane close-hauled or even on a run
if the wind is strong enough. The secret of getting
a boat to plane lies in anticipating when a gust

is about to strike. Before it does, the helmsman
should start to bear away and ease the sheets out
to balance the crew weight and the heeling force

1 The boat is sailing below planing
speed. The hull is making bow and
stern waves and is trapped between

them. Crew weight is in the middle. the bow to lift.

so that the boat is sailing exactly upright. When
the bow begins to lift, the crew and helmsman
should move aft while keeping the boat level.

As the speed increases the sails should be sheeted
in to allow for the shift in the apparent wind (it
will move further ahead). When the gust passes,
the boat can be held on the plane by luffing
slightly to increase boat speed and to keep the
apparent wind constant. If the boat begins to come
off the plane, the crew weight should be moved
further forward to keep the boat planing for a
little while longer.

2 The boat begins to plane by
climbing onto its own bow wave.
The crew moves aft to encourage

3 The boat is planing; its stern
wave has been left behind and the
wake has flattened out. Crew
weight is aft to keep the bow up.

r.
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Left, an Albacore planing fast on
a reach, with the crew in the
correct position. Above, a 470
planing on a broad reach with the
spinnaker set correctly, the boat
trimmed level and the bow well
out of the water.




Trapezing The trapeze

The trapeze system on Hounds
One of the key factors in keeping a boat upright, | €ach side of the boat is
and therefore sailing faster, is the relationship | PR ted by a thin wire
: : xed to the mast at the
of the crew weight to the centerline of the boat — | | ounds. A handle is
the further away from the centerline the crew | attached to the lower
are positioned, the greater the ability of the boat | end of the wire, below
to carry more sail because of the increased | which hangs a stainless
righting power. The usual way of placing the ;te(?] r‘lngl. lr}:;;ld s place
crew weight further away from the centerline is | > @ “Or¢ JHe>Y SAES
on each side of the boat
for the helmsman and crew to move further out- | . joined by a length
board, initially by hiking out with their feet | of shock cord.
supported by toe straps. and then by the crew
moving completely outboard on a trapeze. First
introduced in the 1930s, the trapeze only gained
general acceptance in the 1960s as the most | Trapeze wire
efficient way for the crew to gain more balanc-
ing power, especially in lightweight classes of
boat. Most of the modern racing boats are now
designed with such large sail areas that it is
essential for the crew to go out on a trapeze
in all but light winds when the boat is sailing
to windward. Fairlead
A standard trapeze system suspends the crew
outside the boat by wires running from the | Shock cord
hounds on the mast to a ring which is hooked
onto a specially designed harness. Using a
trapeze handle and the jib sheet to balance, a
proficient crew can move quickly in and out of
the boat, according to the changes in the wind
and in the course. Fine adjustments to the
balance and trim of the boat can be made by the
crew bending his knees and moving along the
gunwale (the outer edge of the side decking).
Many novice crews are frightened of using
the trapeze because of stories of injuries and
duckings. While it is true that trapezing is an
advanced technique needing a lot of practice,
once mastered, it is a skill that enables the crew
to play an important and exciting role in
helping the boat to perform better. Trapezing
techniques are shown on the following pages.

Trapeze handle

Trapeze ring

Continuous system  Hook

Some boats are fitted with a Snii Ehackle {
continuous trapeze system P
which allows the crew to N Y

cross the boat quickly without
having to unhook. The system
(right) has a shock cord
running between two hooks.
A snap shackle, to which the
crew is attached, using a
height-adjusting tackle, runs
on the shock cord.

Shock cord

Height
adjusting tackle
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How to trapeze

It is best to start to learn to
trapeze in medium winds and
with an experienced helmsman
who can sail the boat to
compensate for any mistakes you
may make. Once the boat starts
to heel, the crew needs to be
ready to move out quickly and
smoothly to bring the boat back
upright (see right). Novice crews
should practice getting in and
out on the trapeze (see below)
and moving across the boat to
trapeze on the opposite tack.
Good communication between
the helmsman and crew is vital
as it is the helmsman’s job to
warn the crew of any changes
in direction.

Getting out

1 Sitting well out, hook the
trapeze ring onto the harness.
With your front hand (nearest

2 Slide out over the side decking 3 Using the jib sheet to balance,

and drop down until your weight
is on the wire. Twist your body

forward, and rest your front foot
on the gunwale by the shroud.

bow) grasp the handle and pull
it outboard.

push out with your front leg
against the gunwale, keeping
your body as near to right angles
to the boat as possible.

Trapezing techniques

Normally, once out on the trapeze, you will
tend to lean aft, but you must always be
ready to brace yourself with your front leg
if there is any sudden loss of speed. You will
need to adjust your position constantly to
keep the boat sailing upright. As the wind
drops or the boat bears away you can come
further inboard by bending your knees. By
hooking onto the upper part of the trapeze
ring you can lie out in a more upright
position. To adjust the fore and aft trim of
the boat, move along the gunwale. It is
particularly important when planing on a
beam reach to stand well aft (right). In
addition to balancing the boat, you must
watch the set of the sails and continue to
trim the jib. You will soon learn to put
yourself in the most streamlined position in
relation to the helmsman.
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The harness

For trapezing the crew wears
a specially designed body
harness (right) which has a
hook (far right) on a metal
plate to which the trapezing
ring is attached. A broad
back section gives the body
full support. It is essential
that the harness fits snugly,
and is adjusted so that the
hook is just below the waist,
This will ensure that you are
supported at the right angle,
with your head up.

| S S
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4 Bring your back lea (nearest
stern) out to rest on the gunwale.
Release the handle and continue
to straighten your legs.

Getting in

1 Swing your baody back towards
the stern of the boat, bend your
knees and lean forward to grasp
the handle. Bring your back leg
over the gunwale, taking the
strain on your front leg. Use the
jib sheet to steady yourself as you
come in.

Trapeze hook

The trapeze hook is mounted
on a metal plate with the
opening facing downwards
to make unhooking easier,

j

"";-._..-__.._ .
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5 Lean back with your legs about
a shoulder-width apart. More
righting power can be gained by
holding one arm out behind you.

2 Continue to move into the
boat, bringing in your front leg
last, making sure your foot doesn’t
slip forward of the shroud and
keeping your bady at right
angles to the boat. Once seated
on the side decking, unhook the
trapeze ring.

o).
- i

-

——

Unhooking

To unhook after trapezing. pull

firmly down on the trapeze ring
and release it when it is clear of
the hook
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Center mainsheet techniques

Many racing one-designs are fitted out with
a center mainsheet system (see page 50), which
gives the helmsman greater control over the
shape of the rig than an aft mainsheet. How-
ever, because the system is fitted in the center of
the boat, it impairs the helmsman's freedom
of movement across the boat and different
methods of tacking and jibing are needed
from those described in Basic sailing. An
alternative method for each maneuver,

Tacking

It is important when
tacking that the helms-
man and trapezing crew
coordinate their move-
ments so that the boat
is balanced. The crew
must move in and out
quickly on the trapeze.

1 Sailing along.

é\ Helmsman checks to
windward. If clear, calls

“Ready about”. Crew

checks and if clear

replies “"Ready”. They

prepare to tack.

Jibing
When jibing, the
helmsman takes hold of

the mainsheet or falls
(the part of the main-

designed for boats with center mainsheets and
long tiller extensions, is described in the
sequence shown below. These differ from aft
mainsheet systems in that the helmsman uses
the dagger grip technique to hold both tiller
extension and mainsheet throughout the

maneuver, maintaining full control at all times.
The helmsman moves quickly across the boat,
while still facing forward, without pausing to

sheet running between
the pulley blocks) to
guide the boom across.
This prevents it moving
across too violently.

7

1 Turning downwind,
helmsman checks to
leeward. If clear calls
“Stand by to jibe"”.
Crew, who in light wind
sits to leeward, checks,
replies “"Ready’.

N“’hm°’®

az
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change hands on the tiller extension. and

2 Helmsman releases
mainsheet from jammer,
maoves tiller extension
forward and up. Crew
unjams |jib sheet.

2 Helmsman moves to
center of boat, facing
forward rotating
extension fully to
leeward. Crew moves to
balance boat.

3 Helmsman calls
“"Hand-a-lee” and
pushes tiller away with
straight arm. Crew
comes in and releases
trapeze. Both move into
center, facing forward.

3 Helmsman calls
“Jibe-ho", pulls
mainsheet in, cleating it
when boom is clear. He
pushes extension to
windward. Crew grasps
new jib sheet.
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so less time is wasted in the middle of the tack.
The extra speed gained using these methods of
tacking and jibing has resulted in their
adoption by many top racing crews. As you are
most likely to encounter a center mainsheet on
a high performance boat which is extremely
sensitive to changes in the balance of the crew
weight, it is important that your movements

should be fluid and controlled at all times.

A multi-purchase mainsheet system on a high

performance one-design.

4 Boat turns through
wind, helmsman rotates
extension outboard to
break the angle. Crew
releases old jib sheets,
grasps new one, moving
to new windward side.

4 Helmsman grasps falls
of mainsheet and flicks
boom across as boat
turns through the wind.
Crew pulls jib across
and balances boat.

5 Helmsman sits with

extension behind back,

centralizes tiller. He
grasps extension with
mainsheet hand. Crew
clips onto trapeze and
sheets in jib.

5 As boom crosses
centerline, helmsman
centralizes tiller, moves
toward new windward
side. Crew adjusts jib,
balances boat.

6 Helmsman leans
forward, changes hands
with mainsheet and
extension, rotates
extension upward and
forward in front of body
to dagger grip position.

6 Sails set on new
course. Helmsman leans
forward while changing
hands on extension and
sheet. Rotates tiller
upward and forward in
front of body.

7 Crew slides out on
trapeze. Helmsman and
crew trim sails and
balance boat on new
tack.

7 Crew and helmsman
sit in appropriate
positions for wind
strength, while trimming
the sails to new course.
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Spinnakers

A spinnaker is an additional, special sail used
to provide extra driving power, mainly on
courses away from the wind. It was developed
from additional lightweight sails used on
square-rigged ships when sailing during pro-
longed periods of light wind. It was originally
designed for use only on downwind courses but
the development of sailcloth construction and
cutting techniques has resulted in sails designed
to be used as far to windward as a close reach.
Unlike other sails, the spinnaker is not attached
along the length of the luff to a spar or stay and
it relies on the force of the wind to keep it in
position once hoisted. As the spinnaker is also
loose-footed, it requires considerable skill to
hoist it and keep it set properly.

There are many different spinnaker designs
and types to choose from, according to your
needs, and a number of different systems for
stowing, hoisting and lowering the spinnaker.
They range, depending on the type of boat,
from an improvised system on an older boat to a
sophisticated chute system on a high perform-
ance racing boat. These systems are designed
to provide a means whereby the spinnaker can
be hoisted and lowered quickly, with the

Construction

Spinnakers are made from special lightweight nylon
sailcloth which is reinforced to make it resistant
to rips in the fabric. The stretch properties of
spinnaker sailcloth are used to give a much

more effective shape to the sail when set. The way
the sail stretches is determined by the way the sail
panels are cut and sewn together. Spinnakers
designed for sailing downwind are cut with a
fuller shape. Spinnakers designed for reaching or
close reaching have a flatter shape.

Radial cut

Radial cut spinnakers
are only rarely used
because they tend to
distort in the lower
sections.

112

Horizontal cut Star cut
Horizontal cut spin-

nakers stretch mainly
at the head. These are
best for use ondown-

wind courses.

U=

Star cut spinnakers
remain flat under
pressure and can be
used on a close reach.

minimum chance of a foul up, and stowed neatly
without twists ready for hoisting again. Norm-
ally the type of system is dictated by the design
of the boat. Most modern boats designed to be
used with a spinnaker are fitted with a pouch
stowage system or with a chute system (see
pages 114—5). Either of these systems will
enable a crew to handle a spinnaker with con-
fidence and efficiency.

Handling a spinnaker demands skill on the
part of both helmsman and crew and the key to
successful spinnaker work lies in close coopera-
tion between them. A standard routine for the
major maneuvers (see pages 116—7) with a
strict division of labor is essential. The
division of tasks between the helmsman and the
crew will vary according to the design of the
boat and the systems fitted but, in general, the
helmsman is responsible for looking after the
equipment in the aft end of the boat and the
crew for that in the forward end. Spinnaker
work is best learned under the guidance of an
experienced sailor, as mistakes can be costly in
terms of equipment damaged or lost. Always
remember that the sail, once set, exerts a strong
pull and can easily become unmanageable.

4+

Spinnaker cloth
Spinnaker sailcloth is
designed to resist rips
and to have a limited
stretch with the weave
and a greater stretch
diagonally across the
weave. This gives a
better sail shape.

Greater stretch

Tri-radial

This spinnaker com-
bines the radial,
horizontal and star
cuts to produce an
ideal all-purpose sail,

Radial head

A light weather sail
for all around use, the
radial head combines
the radial and
horizontal cuts.




Parts of the spinnaker

Apart from the spinnaker

itself, you also need the appro-
priate ancillary equipment: a
boom, known as a spinnaker
pole, a halyard and hoisting
system and a system of sheets
led from each clew outside all
the rigging to the side decking.
The sheet on the windward side
of the boat is known as the guy.
Most crews adopt a continuous
sheet system in which a single
piece of rope is attached at each
end to the clews. To use a
spinnaker successfully you must
make sure that the sheet leads or
turning blocks are positioned so
that the sheeting angle to the
side decking is about 25°.

Reaching hook

The guy is led through

this fitting when reaching

and when the crew is

trapezing. /

Spinnaker

Luff
Uphaul

Clew

Spinnaker pole

Foot l
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Spinnaker halyard

Head

Guy l
Downhaul [

Reaching hook

P

Leech

Clew

Pole bracket
Sheet
Sheet lead
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Pouch system

If your boat has a pouch
stowage system for the
spinnaker, there will be two
fabric pouches, one on each side
of the mast (right), which are
closed by flaps secured with a
shock cord. The spinnaker is
hoisted directly from whichever
pouch it happens to be stowed
in. This means that it is vital
that the spinnaker itself is free of
twists and that the head and
both clews are at the top of the
pouch so they can be fastened
quickly and easily.

Stowing the spinnaker

Before going afloat you must
check that your spinnaker is
properly packed in the pouch,
without twists. If you are in any
doubt, do a test hoist first before
launching the boat. To do this,

Spinnaker pouches often have
extra pockets. used to stow charts
or sailing Instructions.

unpack the spinnaker from its
pouch and remove any twists by
working along each luff. Attach
the halyard to the head and the
sheets to the clews and then
hoist and pack the sail.

How to pack 3
Hoist the sail (1). One
person then lowers the
halyard while the other
takes the windward clew
and gathers the sail along
the luff, packing it into the
pouch (2). Holding the
head, she gathers the
remainder of the sail into
the pouch, and packs the
clews last. She then
fastens the halyard under
the reaching haok (3).

Chute system

Many high performance boats
have a chute stowage and
hoisting system fitted. With this
system, the spinnaker is stowed
in a cloth sock or tube under the
foredeck, which has a glass
reinforced plastic opening either
in front of or to the side of the
forestay. As the spinnaker is
hoisted it emerges from the fore-
deck opening. The chute system
has several advantages: the
spinnaker cannot twist because
it is pulled directly into the sock
from the center of the spinnaker,
and it is quick and easy to
operate. However, the opening
in the foredeck does allow water
to get into the boat and can
cause friction on the sail.

=

Jamming cleat

Spinnaker pole

The spinnaker is set from the
spinnaker pole which is attached
at one end to a bracket on the
front of the mast. The other end
of the pole is clipped to the guy.
Special end fittings (below) allow
the pole to be released quickly
under pressure: When fitted, the
openings should be uppermost.
The pole hangs from a hook on
the uphaul/downhaul, the
position of which can be
adjusted to alter the pole height
if necessary (see right).
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End fitting open

End fitting closed



Halyard

Elastic in mast

End fitting

Downhaul
attachment

Downhaul

Chute opening
Sock

Uphaul/downhaul
hook

End fitting

Spinnaker pole

Uphaul
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Downhaul

Pole bracket

Downhaul led aft

i

Spinnaker stowed in chute

Chute hoisting

and stowage

The spinnaker is hoisted by the
halyard which is attached to the
head of the sail and led back
from the mast to a jamming
cleat near the helmsman. This
halyard then continues running
through the sock or tube and is
fastened to the spinnaker in one
of two positions (right), to form
the downhaul. When the halyard
attached to the head is released
and the downhaul pulled, the
spinnaker collapses and is pulled
through the tube.

Pole height

The pole height must
be adjusted so that
when the sail is set the
two clews are level.
Normally the pole will
be roughly at right

angles to the mast
(right), but if it is too /
high or too low (below), /

Downhaul
attachment points

the sail will not set in w

the correct position. Pole set correctly

Pl e

S

Pole too high Pole too low
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Hoisting and lowering

While hoisting and lowering the spinnaker the
helmsman and crew must not forget to pay attention
to their normal sailing duties. The helmsman must
learn how to steer standing in the middle of the boat
with the tiller between his knees, using his hands
to help control the spinnaker. The method of
hoisting and lowering you use will depend on the
stowage system fitted. In all cases the best course
on which to hoist or drop the spinnaker is a

broad reach. The mainsheet and jib sheet are
cleated prior to either maneuver. Before hoisting
you must check that the halyard and sheets are
attached and the sheets are correctly led outside
the shrouds and forestay.

A well set spinnaker, like the ones on these Flying
Dutchmen, will greatly increase your sailing speed.

Leeward pouch hoist

Hoisting to leeward from a pouch stowage system
is much easier than hoisting to windward so,
wherever possible, you should choose to hoist your
spinnaker when the pouch in which it is stowed is
to leeward. Before starting to hoist, the helmsman
steers the boat onto a broad reach. The crew
checks that the spinnaker is ready for hoisting and
removes the halyard from its stowed position
under the reaching hook.

How to hoist
Helmsman passes pole
to crew who clips it to
guy (left), attaches the
uphaul/downhaul and
fits pole to mast (below).
Helmsman hoists
spinnaker and, after
cleating halyard, takes
control of sheet and guy
and sets sail. After fitting
pole, crew sits to wind-
ward, puts guy under
reaching hook and cleats
it. She then takes control
of sheet. Helmsman sits
down to balance boat
(right) and steers onto
required course, while
crew adjusts sheet and
guy accordingly.




Windward
pouch hoist

Before starting a windward
hoist, the helmsman places the
pole so that the crew can pick it
up. The crew cleats the guy to
the marked position (see Marking
the sheets. page 119) and checks
that the spinnaker is ready.

ADVANCED SAILING/Spinnakers

How to hoist

Crew removes spinnaker from
pouch and holds it tightly bundled
in her hands (above left). Helms-
man takes up slack halyard and
crew throws sail up and forwards
to clear forestay, shouting, “hoist”
(above right). Helmsman hoists

Lowering - pouch stowage

With a pouch stowage system the spinnaker can
be lowered to windward or to leeward. The
windward drop is the safest because the crew
weight is on the windward side throughout. The
leeward drop should only be used if you need to
have the spinnaker packed in the leeward pouch
ready for a leeward hoist. The drop should be
completed as fast as possible to prevent the sail

tangling around the rigging.

rapidly and crew pulls on sheet to
bring it to leeward. Helmsman
takes sheet and guy. while crew
fits pole to guy, uphaul/downhaul
to pole and pole to mast.She then
takes control of sheet and guy.
Helmsman and crew sit down to
balance boat.

Chute methods

Before hoisting from a chute,
the crew cleats the sheet and
guy to the marked positions
(see Marking the sheets, page
119). The helmsman hoists the
spinnaker, while the crew
attaches the uphaul/downhaul
to the pole and the pole to the
mast and guy. To drop the
spinnaker, the crew must keep
the foot of the sail pressing
against the jib luff as the helms-
man pulls on the downhaul.
When the sail enters the chute
(below) the crew releases the
guy and sheet and frees the pole.

Leeward drop
Helmsman steers onto a broad reach and prepares
to lower sail. Crew uncleats guy and as helmsman
releases halyard little by little, takes clew under boom
and jib and packs sail. Once sail is in pouch, pole
can be taken down.

Windward drop
Helmsman steers onto a broad reach, stands in
middle of boat and uncleats halyard. Crew unclips
pole from mast, removes uphaul/downhaul and
unclips pole from guy. Crew then packs spinnaker
into windward pouch, as described on page 114,
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Playing the spinnaker

To keep the spinnaker setting
correctly demands constant
concentration. You must aim to
keep the luff curling over and the
sail on the point of collapse. To
do this you have to adjust the
sheet constantly and therefore
should not cleat it. On a reach,
when the boat is likely to sail at its
fastest, the sheet will be under
more strain and you will find the
spinnaker harder to control. The
closer to the wind you sail, the
more crucial the sail trim
becomes, and both the helmsman
and the crew must be alert to the
danger of the spinnaker
collapsing. If this seems likely,
the helmsman should bear away
quickly to get the sail to fill again.

Spinnaker height

The spinnaker is setting well
when the head of it extends hori-
zontally from the mast. In strong
winds, especially on a run, it will
tend to set higher and it is often
advisable to sheet the sail further
forward by passing the sheet
through the leeward reaching

Whisker poles

When a spinnaker is not

being used (or if the boat

is not fitted with one) the jib
can be goosewinged

effectively by the use of a
whisker pole. This is a short
pole with a hook at each end.
One end of the pole is hooked
onto the clew of the jib and

the other is hooked onto the
spinnaker pole bracket on !
the mast (below). No |
uphaul/downhaul is needed. |
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hook rather than through the
sheet lead. This holds the sail
down and gives it a flatter shape,
making it easier to control. In
medium strength winds, the
spinnaker halyard can be lowered
15—-20 cm (68 in). This allows
the sail to be set further forward,
giving more drive. In light winds,
when the spinnaker may not be
filling properly, the pole should be
lowered by adjusting the uphaul/
downhaul to bring the clews
level and to tension the luff.

Pole angle

You should aim to keep the pole
as far aft as possible without
allowing the spinnaker to col-
lapse. Normally this means that
the pole is kept roughly at right
angles to the apparent wind and
the guy is left cleated unless you
alter course, but if you have
difficulty in getting the spinnaker
to fill, the pole can be allowed to
point further forward. At no
time should it touch the fore-
stay as this may result in the
pole being bent or broken.

Jibing

Jibing with a spinnaker set is a
maneuver that needs to be
completed smoothly and precisely
in order to prevent the spinnaker
becoming unmanageable. You
will need to spend a lot of time
practicing a set routine. While the
crew concentrates mainly on
manipulating the pole, the
helmsman must be careful to keep
the boat well balanced and the
spinnaker set and under control
throughout the jibe . To pre-
pare for the jibe, the helmsman
steers onto a run and checks
that the area is clear. The crew
adjusts the guy to bring the pole
to an angle of about 45° to the
center line of the boat to set the
spinnaker square across the bow
(see Marking the sheets, opposite).
He then removes the guy from
the reaching hook and cleats the
sheet and guy. The boat is then
ready for the mainsail and jib to
be jibed first.

A well trimmed spinnaker; the
clews are level and the pole is
not touching the forestay.

How to jibe

1 The helmsman and crew move
to the center of the boat, and jibe
the mainsail and jib by pulling them
over to the new leeward side.




Marking the sheets

One way of making hoisting to
windward, jibing and chute
hoisting easier is to mark on the
spinnaker sheets the points at
which they are cleated for
correct sail setting. For hoisting to
windward, each sheet should be
marked at the point at which it
passes through the cleat when
the clew has just cleared the
forestay. This means that the guy
can be cleated accurately before
hoisting to windward. To find this
point, before going afloat, take
each clew in turn to a point about
1 m (3 {t) up the forestay. Cleat
the sheet so that it is taut and
mark the position on the sheet
with paint or colored twine. To
assist you to set the spinnaker
square across the bow before
jibing, hoist the spinnaker
ashore and trim it so that it sets
symmetrically in front of the boat.
Cleat both sheets and mark them
as before. When sailing, once
you have set the sheets to their
marked positions you will only
have to make some minor
adjustments.
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When sailing with a spinnaker
hoisted it is important that the
crew sits to windward where he is
able to see the luff of the sail
clearly. This means that on a run
or a broad reach, the helmsman
usually must sit to leeward to
balance the boat. On a beam
reach or a close reach, the helms-
man sits to leeward as long as the
boat can be held upright. The
crew should move out on the

2 The crew removes the pole from
the mast and clips it onto the new
guy. while the helmsman steers
with the tiller between his knees
and controls the sheet and guy.

3 Pushing the pole out to the new
side, the crew unclips it from the
old guy and clips the free end of
the pole to the mast. The helmsman
keeps the spinnaker set.

trapeze as soon as the boat starts
to heel. even before the helmsman
moves to windward. The helms-
man should aim to balance the
boat to keep the crew out on the
wire to give him a better view
of the spinnaker luff.

When planing with the spinnaker,
the helmsman and crew must use
their righting power to the full to
keep the boat balanced.

4 The crew takes the new guy
from the helmsman, cleats it and
sits to windward. She then takes
control of the new sheet, The
helmsman balances the boat.
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Single-handed sailing

Sailing single-handed has many attractions.
Above all it provides an opportunity for you to
test your sailing ability without a crew to help
or hinder you. When you are in a boat by
yourself, you take full responsibility for sailing
it correctly and every success is your own.
Many people choose to sail single-handed
because one-man boats are often cheaper to
buy and maintain than other boats as they are
generally smaller and have simpler controls.
They can usually be car-topped easily.

Single-handed boats vary from very small
children’s dinghies like the Optimist, to Olympic
class boats such as the Finn. They normally
only have one sail which is cat rigged. that is
set from a mast positioned nearer to the bow
than on boats with two sails. Some single-
handers have an unstayed mast which, because
it is allowed to bend, provides a highly effective
sail shape.

It is as difficult to generalize about the
handling characteristics of single-handers as
it is about those of two-man boats. Each design
has its own peculiarities and makes particular
demands on its helmsman. Many one-man
boats are very sensitive to changes in the
balance of the crew weight and therefore you
must always be alert to the effect on the boat of
any movement you make. As there is only one

Tacking

As most single-handed boats are
sensitive to shifts in the
distribution of your weight in
the boat, it is very important
when tacking that you time your
move across the boat carefully.
When you do cross the boat it
should be done smoothly and
rapidly and you must sit out on
the new side immediately. The
boat must be kept upright
throughout the turn.

Jibing

In preparation for a jibe the
boat should be moving as fast as
possible. The centerboard (or
daggerboard) should be a third
to halfway down. Keep the boat
upright or heeled to windward
throughout the jibe. To prevent
the mainsheet catching on the

1 Sailing upright. Helmsman
checks all is clear and pushes tiller
extension toward the sail.

sail, it is particularly important that it should
be tuned very accurately (see pages 134-7)
and it is possible that you will have to continue
to adjust the rig while sailing. On a Laser the
clew outhaul adjustment is particularly import-
ant: as the wind gets stronger, the outhaul
should be pulled out. Sailing upwind in a
one-design with an unstayed mast requires a
careful balance between the weight of the
crew and the effect of mast bend to compensate
for the heeling force. Single-handers usually
compare most favorably with two-man boats
when reaching in medium breezes, especially in
waves, when they can plane almost con-
tinuously. As with other high performance
boats, they are usually easiest to control on a
reach. On downwind courses single-handed
boats behave differently from two-man boats
and can be difficult to handle. Because there
is only one sail, there is a tendency for the
boat to turn to windward which can be over-
come if the boat is heeled to windward. In
strong winds the mainsheet can be sheeted in
to reverse the airflow over the sail and provide
a heeling force.

As it is one of the most popular single-
handed boats, the Laser has been used to
illustrate this section. It is cat-rigged and has
an unstayed mast and a loose-footed sail.

2 Boat turns toward wind.
Helmsman allows the boat to heel
to leeward.

transom and to help the boom to
cross smoothly, it is a good idea to
pullin some mainsheet.
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1 Helmsman sails on a run, 2
checks sail and wind direction.
Checks that it is safe to turn.

Helmsman rotates extension to
leeward, pushes tiller to wind-
ward, grasps falls of mainsheet.
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Rigging the boat

On a Laser the sail is attached by V4
inserting the mast into a sleeve in the
luff, This means that the sail must be /
fitted before the mast can be stepped. /
The Cunningham control holds the AN
mast in position. Although the parts of

the boat are very light, it is easier to

rig a Laser if you have help.

1 The sail is fitted onto
the mast after joining the
iwo mast sections

2 The mast is held still, ' '
while the boom is fitted
onto the gooseneck.

5 The boom vang tackle
is attached so that it is
adjusted from below

3 The clew is lashed to the

boom and the outhaul tensioned
and cleated on the boom.

4 The Cunningham control is
taken through the hole,round
the boom and cleated on deck

4 Taking extension in mainsheet
hand, he brings free hand across
to rotate it, changes hands.

3 Holding mainsheet, helmsman
ducks under boom. Ijur_nes to new
windward side as sail fills.

4 On new side, helmsman grasps
extension from behind, brings free
hand across to grip mainsheet.

boat jibes, centralizes tiller and
starts to move across the boat.

b Sailing off on new tack with
extension and mainsheet held in
the dagger grip.

Z 2 e
5 Sails away, adjusting balance
and sail.
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Catamarans

Catamarans are lightweight craft which can
carry a larger sail area and therefore can sail
faster than monohulled boats, because of the
greater stability given by the twin-hulled
design. Apart from the design features made
necessary by the twin hulls, such as the central
bridge deck trampoline, twin rudders and a
forestay bridle (see opposite), catamarans have
several features not found on other high per-
formance boats to help you cope with the
higher speeds. The sails are particularly flat and
the mainsail has full-length battens to keep it
tensioned. Both the mainsail and jib are
controlled by complex (multi-purchase) pulley
systems for easier handling. A rotating mast is
also fitted which allows a more effective air flow.

Sailing a catamaran requires a slightly
different technique to sailing a monohulled
dinghy. Because catamarans are generally more

Catamaran types

Some different types of
catamarans are: the
Hobie, far right, which
is a two-man catamaran,
the Unicorn (center
right) which is a single-
hander, and the Dart,
right, which is sailed
single-handed without
the jib and as a two-man
boat with the jib. There
are some variations in
all the designs: the
Hobie, for example, has
a raised trampoline and
the Spark has no boom
(detail below).

On the Spark, a small. lightweight catamaran. the
mainsail has no boom.
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stable than monohulls, they are easier to jibe.
However, they can and will capsize, sometimes
even stern over bow (known as “‘pitchpoling™),
if the bows dig into the water when the boat is
travelling at high speed. An important point for
someone new to catamaran handling to bear in
mind is that because the fastest point of sailing
is a beam reach, the boat must make maximum
use of the speed gained on this course wherever
possible. For example, it is most efficient to sail
slightly off a close-hauled course or a dead run
and to tack towards your objective, taking
advantage of the boat’s natural speed. Before
going out in a catamaran, remember that it
gives little protection to the crew. Because of
the high speed at which it can travel, spray is
thrown up with great force, so wearing efficient
waterproof clothing is very important, especially
in bad weather.

On the Hobie, the trampoline is stretched on
beams raised above the hulls.
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TheTornado

The Tornado is an Olympic class
two-man catamaran with a
trapeze. Its slim fiberglass hulls
are joined by two aluminum
beams. Each has a center-
board. A trampoline, made of
strong nylon mesh, is stretched
between the beams and hulls.

A special mast spanner from the
mast to the boom allows the
mast to rotate. The mainsail is
held locked into position by the
masthead halyard lock. The sails
are controlled by multi-purchase
sheeting systems. Foot loops and
a restraining rope, which is
hooked onto the trapeze harness,
keep the crew in position
when trapezing behind the
helmsman.

Rotating mast

Full-length batten

Diamond wire

Mainsail

Spreader

Jib

Shroud
Windex
Forestay bridle

Multi-purchase
mainsheet system

Trapeze wire
Jib fairlead block
Jib sheet

Mainsheet track

Foot loop
Hull

Trampoline

Tiller bar and extension

Toe strap

Restraining rope
Rudder

Centerboard position .
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Catamaran handling

The techniques for catamaran handling vary to
some extent from one design to another.
Whether you choose to sail a two-man boat or a
single-hander, you will need to be fit. Don't let
the apparent lateral stability of the twin-hulled
design lull you into a false sense of security —
ability to concentrate and quick reactions are
essential to cope with the higher speeds and
most catamarans are unsuitable for beginners.
You also need to be quite strong—although
steering a catamaran normally only takes
minor adjustments of the tiller, pushing or
pulling the tiller over to tack or gybe the boat
requires considerable effort.

To sail a catamaran well you need to have a
very clear understanding of the difference
between true and apparent wind (see Aero-
dynamics section) as the speed at which the
catamaran sails exaggerates the difference
between them, and the sails must be trimmed
accordingly otherwise the boat will slow down
or stall. Correct crew position is important in
order to keep the boat level and to prevent it

The Tornado, above, is sailing fast on a reach. |

oty

tis
correctly balanced with the windward hull just clear
of the water.

from nose-diving into waves.

Windward sailing

The easiest point of sailing for
catamarans is a beam reach. You
will soon become accustomed to
the fact that the apparent wind
comes from much further ahead,
so that the sails are set close to
the centerline. The most
important sail control is the
mainsheet traveller which enables
you to adjust the angle the sail
makes to the wind without
disturbing the sail shape. Many
catamaran sailors sail their
boats with the traveller alone,
leaving the mainsheet to operate
as a boom vang. The two
centerboards should be adjusted
as for monohulls, but because
there are two, they can be
moved independently to give
better grip to either the leeward
or windward hull. Their position
is critical : too much centerboard
and drag is created: too little and
the boat drifts sideways. Crew
weight should be adjusted to keep
the hulls level fore and aft and the
windward hull should be just
clear of the water.

Upwind
On close reaches the mainsheet
traveller is moved towards the
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centerline of the boat and the
leeward board is lowered first.
Even in medium winds, the crew
should trapeze and the helmsman
sit out. As the boat sails closer
to the wind, both centerboards
are fully lowered and the sails
sheeted to the centerline. The
helmsman steers the boat using
the tell-tales or wind indicator (see
opposite, above) to maintain
speed rather than to sail closer to
the wind. If speed drops, turn
away onto a close reach and then
luff up to a close-hauled course
again. Crew and helmsman
should be close together to present
the least wind resistance and
position themselves so that the
tip of the leeward bow is just
above the surface of the water.

Tacking

Tacking in a catamaran is a
maneuver which often causes
problems for those new to
catamaran sailing. A mistake
during the tack is likely to result
in the boat stopping head-to-wind
(see Getting out of irons, opposite).
A set routine for tacking, as
described right, should be deve -
loped and practiced.

How to tack

1 Helmsman and crew check
around to see if area is clear

to tack. Helmsman calls, “"Ready
about”’, and bears away a little.

5 When in the middle of boat,
crew allows jib to back and helms-
man swivels tiller extension to pass
it behind mainsheet.




Wind indicator

Because of the high speed and
rapid acceleration of catamarans,
the apparent wind is liable to
shift violently and increase or
decrease in strength suddenly.

[t is crucial that the helmsman is
aware of these changes so some
form of wind indicator should be
used. This is usually fitted on the
forestay bridle, ahead of the luff of
the jib, where it will register the
smallest change in the direction
of the apparent wind and will help
you to adjust the sails to the
optimum sheeting angle.

Wind indicator
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Getting out of irons

When learning to handle a
catamaran, you often fail to
complete the tack. If you stop
head-to-wind, the solution is
to reverse the rudders and
back the jib so that you can

turn towards your intended

sail backwards until the bows

heading. Then sheet in the jib
and pull the tiller towards you
to sail off fast on the new
close-hauled course.

2 Crew uncleatsjib sheet, keeping

ittensioned. (If he is trapezing, he
prepares to come in.)

3 Helmsman calls, “Hard a-lee”,
and pushes tiller away and eases
mainsheet. Crew eases jib sheet
just a little.

6 Crew moves to new windward
side. releases old jib sheet.
Helmsman moves tiller extension
over to new windward side.

e
RS

7 Crew sheets jib to correct side
as helmsman changes hands on
mainsheet and tiller extension,
and centralizes tiller.

4 Helmsman pushes tiller further
over. Helmsman and crew start to
move in and crew picks up new
jib sheet.

8 Helmsman pulls in mainsheet
to rotate mast on new tack and
steers to gain speed on new
close-hauled course.
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Catamaran sailing downwind

One of the main principles to bear in mind when Although most monohulls also sail faster on a
sailing a catamaran on a downwind course is broad reach than on a run, it is not worth
that you should never sail directly away from tacking a monohull downwind because the
the wind. Instead, you have to sail a zigzag speed gained on the reach is not sufficient to
course, known as “tacking downwind” (see compensate for the extra distance travelled.
below). Because a catamaran achieves very Provided you remember to keep the wind on
high speeds on a broad reach —far higher than the beam and adjust your course accordingly
on a run—it is worthwhile sailing from one you will keep the boat sailing on the fastest
broad reach to another and jibing across. course downwind.
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The blue line in each diagram represents distance scale, it can be seen that there is a greater speed
travelled from A on different headings in a given difference between a broad reach and a run (A—B)
time. Although the diagrams are not necessarily to with the catamaran than with the one-design.

Tacking downwind

Themethodfortackingdownwind
is very similar to tacking upwind,
right. When learning the
technique it helps to tack upwind
first and then follow your tracks
back on a downwind course. You
must perfect a smooth jibing
technique where the boom is
handed across the boat by the
helmsman while the crew
concentrates on resetting the jib
to get maximum drive out of the
sails. Remember that if you are
too slow at the jibe you will lose
the extra momentum gained from
the zigzag course.

Downwind

Setting sails

Because the downwind tacking course exploits the
point of sailing with the greatest difference between
true and apparent wind, it is important to make
sure that the sails are setting properly all the time. / Apparent
Tell-tales are an essential aid to interpreting the
flow of air over the sails. When you start sailing
downwind, build up boat speed on a beam reach,
and then turn the boat onto a broad reach. Use the
mainsheet traveller to position the sail and allow
the mast to rotate enough to bring the luff of the
sail well forward. The crew should lie on the
leeward hull and hold the jib sheet out and down
(unless it is held by a device known as a barber- Setting the
hauler which performs the same function). sails correctly
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Sailing in waves

As a general principle, waves
move [aster than sailing boats,
which means that you have to get
used to the idea that waves will
overtake you from astern when
you are sailing. Even if you are
travelling obliquely across the
waves, they will pass beneath the
boat unless you attempt to prevent
the situation occurring. It is vital
to maintain boat speed and to do
this you must stay on one wave
for as long as possible. One of the
ways of maintaining this position
is to maneuver the boat so that

By following a direct path
over the waves, the
catamaran will travel
much slower and the
bows will dig sharply into
the back of the wave in
front of the boat.

By travelling at an
oblique angle across the
waves, the catamaran will ~
maintain its speed for

much longer and reduce

the likelihood of the bows

digging into the wave in

front of the boat.

el
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the sterns of the catamaran are
picked up on a wave and the boat
then travels with it down its face.
If you lengthen the slope of the
wave by sailing at an angle, you
increase the length of time you
are travelling with it. Maintaining
this position is an advanced
technique which takes quite a lot
of practice to perfect but if you
wish to race a catamaran, for
example, you need to be able to
exploit the waves as much as
possible to gain whatever
increase of speed you can.

The Tornado (above) is bearing away on a downwind
course to improve boat speed.

Balanceand trim

Apart from the actual angle of
the boat approaching the waves,
you must also think about the
weight in the boat. By altering the
position of the crew as the boat
rides over the waves you can
maintain boat speed for much
longer. Even in quite small waves
you can make an appreciable
difference to boat speed by very
simple alterations of fore and aft
trim of the boat.

1 As the wave lifts the stern,
concentrate on building up speed.
Luff up slightly and then bear
away when speed builds up.

2 When the crest is under the
rear beam. move your weight
rapidly forward to prevent the bow
rising and to build up more speed.

3 Ride the face of the wave for as
long as possible until your boat
speed drops and then luff up,
adjust your sails and move your
weight back.

4 Prepare for the next wave to
catch up with you and then
repeat the first step as it lifts the
stern of the boat.
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Catamaran sailing in rough weather

The sealed hulls of catamarans enable them to
be sailed safely in very rough conditions. But
as with other high performance craft, medium
strength wind conditions are best for building
up your experience as the catamaran is sailing
at its optimum speed. Crews can learn how to
handle the trapeze system when tacking and
how to move quickly up and down the gun-
wale to the aftermost trapezing position.

However, only very experienced sailors
should attempt to sail catamarans in strong
winds and heavy seas. The two main points to
bear in mind are to keep the boat moving as
fast as possible when going to windward and
to make sure the boat is balanced — keeping the
hulls level by sheeting the sails well out and
bearing away in gusts.

In rough weather, tacking should be kept to
the minimum and should be carried out, if
possible, in smaller waves wherever they appear.
If you fail to get around on the tack, be prepared
to reverse the rudders (see pages 124-5).
Although you will often have to retract the
centerboards on a reach to lessen the pressure
on the sails, you must have the boards at least
three-quarters down to tack. At all times,
crew weight should be kept well aft except

when urging the boat over the crest of a wave.
Acceleration and deceleration will be very rapid
so the crew must brace themselves securely
using the foot loops or toe straps.

Spray or breaking waves can make visibility
difficult, and some crews prefer to wear ski or
swimming goggles to protect their eyes. Extra
protective clothing will be necessary as the
spray strikes hard enough to be painful.

The catamarans above and below are both sailing
in rough weather on a reach—the helmsman and
crew are well aft.




Righting catamarans

Catamaran capsizes are often spectacular
because of the speed at which the boat is
travelling when the capsize occurs. Ironically,
however, a catamaran can capsize just as easily
when it is moving slowly if the sails are over-
sheeted. This results in the crew being unable
to get the boat to respond quickly enough if a
wind shift occurs and the boat then capsizes to
leeward. By far the most spectacular, but rather
less common, form of capsize happens when the
bows dig into a wave and the boat somersaults
forward, stern-over-bow. This normally only
happens in rough conditions when the boat is
travelling at very high speed. When it does
happen, the first priority is to make sure the
crew is released from the trapeze.

Catamarans invert easily and therefore your
capsize drill needs to be rapid and well-
rehearsed. The method for righting a small
catamaran differs from that for a bigger one.
The smaller types, like the Dart for example,
can be righted by immersing the bows or sterns
until the hulls are vertical in the water. It can
then be easily pushed back to its normal sailing
position. Larger catamarans will need to be
righted by applying weight to the uppermost
hull, using the jib sheet as a lever.

Should the boat prove impossible to right,
you will need outside assistance to help you
recover the boat.

Righting small catamarans

A number of smaller catamarans
can usually be successfully
righted by pushing the bows or
sterns (it doesn't matter which)
down into the water until they

dip into the water sufficiently to
allow the boat to become
vertical. Once in that position,
the boat can easily be pushed
over into its normal attitude.
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Righting large catamarans

The helmsman and crew must react fast to
prevent the boat from inverting. One of them grabs
a jib sheet while the other sinks the bow or stern.
As the boat comes upright the crew must jump
aboard quickly to prevent the boat from sailing
away on its own.

1 Helmsman and crew swim round to back of boat.
Crew grabs jib sheet while helmsman steadies hull.

2 Crew uses lower centerboard and jib sheet to apply
pressure to uppermost hull while helmsman applies
pressure to lower hull.

1 Helmsman and crew
swim around to the bows
or sterns of the boat and
apply their weight to one
end of the lower hull to
immerse it.

2 As the uppermost hull
drops, one person applies
his weight to the end

of the upper hull while
the other continues

pushing on the lower one.

vertical, helmsman and
crew swim to the front
and push the boat over
into its normal sailing
position.

3 When the boat is

4 Once the boat is
righted, they scramble
aboard and prepare to
sail off. Any delay may
result in the boat sailing
off on its own.
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Catamaran assembly

Because of their great width, most catamarans
have to be dismantled before they can be trans-
ported by road and have to be reassembled
when you reach your sailing area. The pro-
cedure for assembling a Dart is shown here.
It is one of the easiest catamarans to put
together —with a little practice, two people can
assemble it in a few minutes. You should
choose a flat piece of ground on which to work.
If you have to assemble the boat on concrete or
another hard surface, put down some protective
covering to prevent damage to the hulls.

Joining the hulls

Lay one hull on the ground with
the inside edge uppermost. Insert
the front and rear beams into
their sockets on the hull. Stand
the hull up on its keel and slot
the beams into their sockets on
the other hull. Each beam has
self-locking devices which keep
it in position in the sockets. The
rear beam incorporates the track
for the mainsheet traveller,
sliding fittings for tensioning the
trampoline and has permanently §<
fixed toe straps.

Attaching the

Stepping the mast
trampoline

Lay the mast along the
trampoline so that the heel is

Attach the trampoline first to the
front beam. Pass the edges
through the tracks on the hulls
to the rear beam. Insert the
plastic tubing through the rear
edge of the trampoline to stiffen
it. Then lace the trampoline to
the rear beam by passing the cord
through the sliding fittings and
behind the plastic tubing and
tension it. Fasten the toe straps
to the front beam.

resting on the mounting on the
front beam. Insert the mast pin
to stop the mast rotating while it
is being stepped. Untie the
rigging and attach the shrouds
and the forestay bridle. Then
raise the mast and connect the
forestay to the bridle and the
trapeze wires to the hulls.
Assemble the sheeting systems.
Just before sailing, attach the

rudders and remove the mast pin.

Lacing the trampoline to the rear
beam by passing the cord behind
the plastic tubing.
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Stepping the mast by pulling on
the trapeze wires and lifting it into
the upright position.

Order of assembly

The Dart can be divided
into three basic sections
for assembly: the hulls,
the trampoline and the
mast. It is put together
in the following order:

1 Join hulls together
2 Fit trampoline
3 Step mast

Slotting the beams into the hulls
One person slots the beams into the
first hull (left). He then holds the
second hull on its keel while the
other person fits the beams (below).

Inserting the mast pin through the
base plate and ball-and-socket
mounting. :

Trapeze wire attached to its
fitting by the shrouds, near the
foot loop.




Rough weather sailing

There is no hard and fast rule about what con-
stitutes rough weather. Conditions which might
be safe enough for one type of boat sailed by an
experienced crew could easily be too difficult for
novice sailors on another type of boat. As a
general guide, wind strengths above 20 knots
can be considered as rough weather. A lot also
depends on the state of the water and the area
you are sailing in. When the wind and tide are
opposed, the sea tends to build up making the
conditions difficult to deal with. A wind strength
of 15 knots coupled with a heavy sea could
present more of a problem than a wind strength
of 25 knots and calmer waters.

For reasons of safety, sailing clubs often
cancel race meetings in strong wind conditions
and discourage individuals from sailing. How-
ever, it is vital that you gain experience of rough
weather conditions and the best solution is to
go afloat with an experienced sailor and to have
a rescue boat close by.

The rougher the conditions, the harder both
you and your boat will have to work. You must
check that all the fittings on your boat are
securely mounted as they will have to take a
great deal of strain. If you are in any doubt
about the reliability of the rigging, for example,
don’t go out. You must remember to check your
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boat’s buoyancy and the bailing equipment very
carefully before going afloat in rough weather.

You can also make certain adjustments to
the rig of your boat to make your task of sailing
in rough weather easier. Detailed instructions
on boat tuning are given on pages 134-—7.
The sails can be tuned to spill excess power
automatically from the top by allowing the mast
to bend and by flattening the mainsail using the
clew outhaul, the boom vang and Cunningham
controls. The sheeting angles should be adjusted
to be as wide as possible by using the main-
sheet traveller and adjustable jib fairleads.
These adjustments are particularly important
for upwind sailing,.

Once you are afloat in rough weather, you
will notice a great difference in the way the
boat handles; every maneuver will seem more
violent than under normal conditions. The
heeling forces will be greatly increased and
bearing away will not provide a restful solu-
tion as the boat will tend to plane; in strong
winds, a high performance boat will plane
almost constantly. The most stable course of
sailing will be found to be a close-hauled one.

Crewing on a trapeze (below) in rough weather
requires stamina and concentration to keepthe boat
moving upright in strong winds.
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Close-hauled

In heavy weather, sailing close-
hauled is usually the safest point
of sailing. Power can be reduced
by spilling wind from the sails,
either by adjusting the rig, as
described on the previous page,
or by letting out the sheets. The
technique for sailing upwind in
strong winds and large waves
varies according to the type of
boat you are sailing, high
performance or heavy family
dinghy. However, one rule always
applies: the boat must be kept
absolutely upright. The helms-
man and crew must use their
righting power to the full by
sitting out as far as possible.

High performance boats

When sailing a modern high
performance boat that will

plane to windward, sail slightly
free of close-hauled until the boat
begins to plane and then sail as
close to the wind as possible while
still planing. The jib should be
eased slightly. The helmsman
keeps the boat upright by
constantly playing the mainsheet
— it should never be cleated. Both
the mainsail and the jib will
usually have some twist in them
which spills wind. Raising the
centerboard slightly also helps to
reduce the heeling force.

The helmsman must give his full
attention to steering through the
waves approaching the bow of
the boat. He adjusts the tiller

icking and jibing

constantly, directing the boat
over and around the waves to
prevent them stopping the boat.
If the boat is stopped, the driving
force of the wind will become a
heeling force and control will be
reduced. The helmsman and
crew need to position themselves
close together in the middle of
the boat to allow the bow and
stern to lift freely in the waves.
As a wave approaches the bow,
luff up to sail over the face of the
wave and bear away down the
back of the wave. In very big
waves the wind strength
increases at the top of the waves
and both members of the crew
will need to sit out to balance
the increased heeling force.

This technique for sailing
through waves is also used in
heavy family boats.

Heavy family boats

Sailing close-hauled in a heavy
family boat, which does not
plane to windward in rough
weather requires slightly different
techniques from those used when
sailing in a high performance
boat. Because you do not have to
keep the boat planing, you can
use the no go zone to release

the heeling force and keep the
boat upright. You can sail a
course very close to the wind if
you use the following technique
during the gusts. As the gust
approaches, the helmsman luffs

Sailing a close-hauled course in
strong winds can be made easier
by allowing the sails to twist,

up a little and lets out the main-
sheet as necessary to allow the
boat to come upright. As the gust
passes he bears away onto his
original course. It is important
not to slow down too much as
you luff up or you lose some
control. The crew must keep the
jib sheeted in hard, unless an
exceptionally strong gust blows.

Changing course through the wind in rough
weather demands much greater concentration
than in normal conditions as the increased

. strength of the wind makes the movements
much more violent. Maintaining the balance of

‘ the boat is crucial and you must not allow the
boat to heel during a tack, or to roll during a

. jibe or you are likely to capsize.

Tacking

. When tacking in rough weather the most
important factor is maintaining the speed of the
boat during the turn. It must be moving fast
immediately prior to the tack. It is preferable to
tack where the waves are smallest and the
helmsman must watch carefully to pick the most
advantageous moment. Start to tack when the
bow has just passed the top of a wave. This

‘ reduces the possibility of the boat being stopped

‘ by a wave during the tack. The crew releases
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the jib just as the boat starts to turn and sheets
it in as soon as possible on the new side. The
helmsman and crew must sit well out on the

new windward side as quickly as they can to
prevent the boat heeling. Do not sheet in the sails
tightly until the boat has picked up speed again.

Jibing

Jibing in strong winds and large waves is a
critical maneuver which must be tackled
smoothly and precisely. The best moment to
jibe is when the boat is moving at its fastest,
either down a wave or after accelerating from
a gust. At this point the apparent wind is at its
weakest and therefore the pressure on the rig is
least, so the boom moves across the boat more
easily. It is very important when tacking down-
wind that the boom is not allowed to touch the
shroud or it may break or snap the mast or the
shroud during a jibe.




Reaching

In rough weather the beam reach,
which in moderate or light wind
conditions is considered an easy
point of sailing, becomes a very
fast and difficult course to control.
Because of the power created by
the strong winds, a high
performance boat is likely to plane
continuously. As with upwind
sailing, you must be constantly
on the look out for gusts—
failure to anticipate and deal with
them will result in the end of the
boom hitting the water, so
leading to a capsize. The sails
must be adjusted constantly

and the sheets must never be
cleated. Just before a gust strikes
the boat, the helmsman bears
away and the sails are eased. As
the gust hits, and the boat
accelerates, the sails must be
sheeted in again to keep the boat
sailing efficiently as the apparent
wind will have shifted ahead (see
page 104 ). The helmsman and
crew sit close together well aft to
keep the bow lifted. The harder
the gusts blow, the further away
from the wind the helmsman will

Any high performance boat.
like the International 50b above,
will plane easily on reaching
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have to steer and the further aft
he and the crew will have to sit.
The centerboard should be just
under halfway down to allow
the boat to make leeway in large
waves. When the gust passes, in
order to maintain the apparent
wind at a constant angle and
strength, regain speed by

luffing up.

Traversing waves

As the boat is sailing parallel

to the waves, they do not restrict
progress in the same way as when
close-hauled but do not sail
straight down the face of a wave
or the bow will dig into the
wave in front. Bear away down
the face of the waves at a slight
angle and as the boat accelerates,
luff up a little to travel on the
same wave for as long as possible.
However, you must be careful not
to stay on a wave so long that
you end up to leeward of your
objective. The crew weight
should be forward as the bow
moves down the waves and then
moved aft as the boat accelerates.

courses in strong winds—the
speeds achieved can be
remarkably high,

Running

In rough weather, the run is the
least attractive course to sail. It
is difficult to balance the boat as
there is no heeling force. On a
dead run, the pressure of the
wind in the mainsail can cause
the top of it to twist forwards of
the mast and this will tend to
create a violent rocking move-
ment. The best way to combat
this is to tighten the boom vang
and, if necessary, sheet in the
mainsail slightly as well.
Spreading the crew weight on
opposite sides of the boat and
lowering the centerboard to the
halfway down position (or the
fully down position in a single-
hander), also helps to reduce
rolling. In a two-man boat you
can lessen the rolling movement
by poling out the jib so that it
wings out. In a single-handed
boat the effective area of the
mainsail and the turning move-
ment can be reduced by sheeting
in until the tell-tales fly out in
the opposite direction, indicating
that the airflow across the sail
has been reversed. This provides
a heeling force to leeward which
makes the task of balancing the
boat much easier.

Waves

On a run in rough weather

you will find that the waves
coming from behind will pick up
the boat and it will start to surf.
Unless you take action the boat
will begin to overtake the wave
in front and bury its bow in the
back of it. If this is allowed to
happen the boat will slow down
dramatically and the pressure on
the rig will increase. This makes
the boat unstable and difficult to
control. The problem can be
avoided if you sail a faster course
by luffing onto a broad reach.
This enables the boat to traverse
the waves as described in
Reaching (above left) and it will
sail faster. The apparent wind
will shift ahead and this will also
increase the boat speed.

Tacking downwind

An alternative to sailing on a run,
which is often faster for high
performance boats, is to tack
downwind, sailing a zig-zag
course across the wind by jibing.
The optimum jibing angle will
vary with the type of boat.
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Tuning a boat

Il you want to get the best performance out of
your boat you will have to consider ways of in-
creasing the driving force of the sails and re-
ducing the drag caused by the hull and stand-
ing rigging. For all boats, there is an optimum
wind speed at which the heeling force of the
sails is just balanced by the crew's maximum
righting power, when sailing upwind. Because
upwind sailing tests the efficiency of the rig,
you tune your boat for best performance on that
point of sailing. However, you have to make the
decision before sailing about what strength of
wind you are likely to encounter. You must then
increase the driving force of the sails for winds
below the optimum and reduce, in general, the
heeling force for wind speeds above it.

Full sails provide more driving force than flat
ones, but also create a greater heeling force and
you will have to work out whether you have
sufficient crew weight to balance it. In the old
days, one boat would have several suits of sails
for different conditions but modern technology
has permitted one suit of sails to be adjusted for

Masts

Masts are usually made of
aluminium alloy which, unlike
wood, is not affected by changes
in humidity. The mast is one of
the major controls affecting the
shape of the mainsail although
it cannot be adjusted directly
except by changing it for a
stiffer or more flexible one.

.

varying conditions by using different controls.
Not all boats come equipped with all the controls
mentioned in this section (nor, in some cases, do
class rules permit all boats to have them). You
must therefore make your own adjustments.
Before you try to tune your boat, make sure you
understand the basic principles of aerodynamics
(see pages 324-7).

If the boat is a new one, or one you haven't
sailed before, your first task is to test it out. Ex-
amine a similar boat you know to be fast and rig
yours in the same way. You can then start to
make any alterations necessary from that part-
icular starting point. You will find that tuning
can only be accurately carried out afloat, but
there are a number of adjustments which can be
made ashore first.

Put the boat on its dolly (in about 8—12
knots of breeze) and turn the boat until it is in
the close-hauled position. Then set up the boat
with moderate tension on the clew outhaul —
enough to remove any small vertical creases in
the sail along the boom. Don’t add any tension

Other controls, such as the | - )

spreaders and a mast ram
(below right) are used to control
the amount by which the mast
bends and hence affects the sail
shape. In normal conditions,
when you should try to keep
the mainsail as full as possible,
the mast should be kept
straight (right). To flatten the
mainsail, the mast is allowed
or made to bend fore and aft
(far right). The mast can also
be made to bend sideways and
this will also affect sail shape.
As the top of the mast bends to
leeward, then the top of the
sail will sag to leeward and
hence become more twisted (see
diagram right). This will cause
it to spill wind, reducing the
pressure on the sail and,
consequently, the heeling force.
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Mast straight

Sail has designed fullness.

[l

Sideways bend
Mast straight (left) and bent to
leeward (right).

e o

Mast bent fore and aft
Sail becomes flatter.
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Mast ram

This device controls the
amount the mast can move
forward at deck level, giving
additional control over fore
and aft mast bend.




to the Cunningham control unless there are
horizontal creases up the luff. Sheet the main-
sail in until the top batten is parallel with the
centerline of the boat and then look up the sail
and see where the point of maximum draft
occurs (see page 324)—in most boats it
should be about one third to half way along the
chord from the luff (see page 324). The more
your jib overlaps your mainsail, the further aft
the point of maximum draft should be. Then
look at the leech of the jib from the leeward side
and adjust the sheet tension and fairlead
position so that the slot between the jib leech
and the mainsail luff is parallel all the way up.
It is the slot shape and the leech tensions of both
sails that are most critical in producing
optimum performance of the boat. When
you adjust the jib sheet angle or the tension,
aim to have all the tell-tales on the jib luff
streaming together and horizontally.

The remainder of the tuning can be done
afloat. In very light winds and smooth water,
you need to maintain the airflow without dis-
turbance and this is done best with a flat sail
shape. In some boats this can be achieved by
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bending the mast by shroud tension alone
(below) and by tightening the clew outhaul.
In light winds and waves a fuller sail shape is
needed to provide more power. As the wind
strengthens, the sails are kept full, and the mast
as straight as possible until the crew can no
longer keep the boat upright. In higher wind
strengths, fore and aft mast bend increases so
that the sail flattens and by using mainsheet
tension and traveller position, and by altering
the jib fairlead position, the tops of both main-
sail and jib can be induced to twist, spilling
wind. Allowing the mast to bend as the wind
increases not only flattens the mainsail and
eases the leech tension, but it also widens the
slot between the jib and mainsail and eases the
jib leech which helps to reduce power. To be able
to record all your adjustments, the various
controls should be marked as appropriate. This
means you can quickly adjust the controls to the
right positions on subsequent occasions. Any
tuning you do, however, should be tested out
against other similar boats, and it will only be
really effective if, in fact, you are also sailing the
boat efficiently.

Spreaders

Spreaders are one of the main
controls available to create or
limit mast bend. They work by
joining the mid-section of the
mast to the shrouds. The
amount that they distort the
shrouds from their natural
straight line determines the
behavior of the mast under
sail. It is important to realize
that only the windward shroud
and spreader are under strain
and hence affect mast bend
when sailing. Spreaders are not
adjustable while sailing and
must be altered before launching
the boat.

Spreader angle

The angle of the spreaders to
the centerline controls the fore
and aft direction of the mast
bend. If the spreaders are fixed
in such a way that they do not
distort the shrouds, they do not
force the mast to bend. As the
middle of the mast bends
naturally, the spreader will move
with it and try to force the
shroud forward which will then
resist the movement. Spreaders
angled backwards pull the

shrouds aft of their natural
straight line (right). When the
shroud is under tension it tries to
straighten, pulling the spreader
and the middle of the mast
forward. Spreaders angled for-
wards pull the shrouds forward of
their natural straight line (far
right) so that when the shrouds
are under tension they pull the
spreader and the middle of the
mast aft, thus preventing the
natural mast bend or even
introducing reverse bend if the
tension is great enough.

Spreader length

In the same way, the length of
the spreaders can also be
adjusted before stepping the
mast to alter the degree of mast
bend. When longer (under
compression — near right) they
stiffen the mast sideways or even
induce reverse bend, but when
adjusted so that the shrouds

are not distorted (neutral—center
right) they simply reduce any
natural mast bend. When

short (in tension — far

right) they induce sideways.
mast bend.

)

Spreader angle

The spreaders (above left) are
angled backwards, pushing the
center section of the mast forward.
The spreaders (above right) are
angled forwards pulling the center
section of the mast aft.

Spreader length

Spreaders in compression (above
left), neutral (above center) and
in tension (above right).
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Centermainsheets

There are two types of center
mainsheet systems —one with an
athwartships traveller and
another which is fixed to a raised
bar in the center of the boat. With
an athwartships traveller, the
mainsheet is used, when sailing
upwind, to tension the leech of
the sail and control twist, while
the traveller is used to control the
angle of the sail to the center-
line of the boat. Moving the
position of the mainsheet blocks
on the boom can help to control
mast bend. When the pull on the
mainsheet is straight down, the
leech tension causes the top of
the mast to bend back. If the
blocks are moved aft, the boom
is pushed forward at the mast
which causes the mast to bend
lower down. With the type

of mainsheet system with the
raised bar, the mainsheet is used
to control the angle of the boom
only: a powerful boom vang is
needed to control leech tension
and twist. The mainsheet cannot
be used to bend the mast but the
boom vang can.

Boom vang

This control prevents the boom
rising, thus controlling sail twist.
It imparts a similar force along
the boom to that of the center
mainsheet (top right). When
using the mainsheet system with
raised bar, it is vital to have a
powerful boom vang. The lever
type (below) is ideal. The vang
needs to be readily adjustable.
Minor adjustments of the control
can greatly affect performance:
easing the vang when close
reaching under spinnaker will let
the main twist, allowing the boat
to be held upright more easily.
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This combines an athwartship
traveller and raised wire bridle, so
a multiblock can be sheeted to
windward, raised or lowered.

Battens

Many people do not think of
battens as an aid to tuning.
However, they can be very useful
in achieving a correct sail shape.
Battens can be made of a variety
of materials but they must have
a degree of flexibility — the
amount depends on the sail in
which they are used. A full, light
weather sail needs more flexible
battens than a flatter, heavy
weather sail does. Battens which
are not full length should be
tapered in thickness so that they
are more flexible at their inner
ends; this will prevent a hard
spot being formed in the sail. Full
length battens, on the other hand,
should be flexible, but not
tapered, so that when they are
bent between the hands they
form a smooth curve. Full length
battens can be used to adjust the
camber in the sail by tying them
into the sail either tightly or
loosely. Every sail should have
its own set of battens which are
matched to the camber of the sail
and each should be marked to
show which pocket it belongs to
and which way it is fitted.

When mainsheet
tension is used
to control mast
bend, with the
mainsheet
vertical, only the
top of the mast is
bent (far left),
but when the
mainsheet
blocks are moved
back, the tension
pushes the
middle of the
mast forward

m—— s SN
The hoop enables the mainsheet
to be raised away from the floor

or centerboard trunk for greater
boom control

Cunningham control

The Cunningham control allows
tension to be applied to the luff
of a sail. It consists of a line led
through the Cunningham hole
(or a block attached to it) and
secured, usually around the
gooseneck. The other end is
controlled by a purchase system
led back on either side of the boat
to the helmsman. The purpose of
this adjustment is to control the
position of the point of maximum
draft in the sail. As the wind
strength increases, this point is
pushed aft; tensioning the
Cunningham will move it
forward again. A side effect of
tensioning the Cunningham is
that the leech is flattened and the
top of the sail twists slightly.

The Cunningham control can be
used on both mainsail and jib but
is more commonly found on the
former. As a rough guide, it
should be tensioned just enough
to remove any small horizontal
creases in the luff of the sail.




Jib halyard

It is most important that all the
weight of the mast is taken on
the luff of the jib and not on the
headstay. Halyards must be made
of wire or no-stretch line and the
tension must be high enough to
prevent the luff of the jib sagging
off to leeward. A sagging jib luff
will cause the luff area to be too
full and the leech to close up.
The result will be that the boat
will fail to point well and the
heeling force will be increased.
For boats that do not have
shroud adjusters, the jib halyard
is the only control that can be
used to alter shroud tension. It is
eseential that some form of
powerful adjustment is fitted
which can be readily controlled
by the helmsman. If the luff wire
is built into the jib, increasing
halyard tension will increase jib
lufl tension. This is not always
desirable and the best
arrangement is simply to attach
the cloth of the jib to the luff
wire at the head and to control
cloth tension by the use of a jib
Cunningham control.

Jibfairleads

The jib fairlead position is critical
for windward performance as
this, and the sheet tension,
control the jib leech tension and
slot width. Ideally, it should be
possible to adjust the fairleads
both fore and aft, and athwart-
ships. The latter allows a wider
sheeting angle to be used in
heavy weather to widen the slot
and flatten the jib. Conversely,
the sheeting angle can be moved
inboard in lighter winds to give
more fullness and a narrower slot.

A good shape for the slot with
corrrect jib leech tension.
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Clew outhaul

This adjustment is used to apply
tension to the foot of a mainsail.
On many boats it will simply

be a line attached to the end of
the boom, passed through the
clew cringle and tied at the
required tension. It will not then
normally be possible to adjust
once afloat, High performance
boats, on the other hand,

often have an adjustable control

With the clew outhaul fairly slack
the sail has quite a full shape
(dotted line).

Combining controls

It is important to realize that all
the controls should be adjusted
together to achieve the required
sail shape. The diagrams show
the two extremes to which one
particular sail can be adjusted.
The diagrams on the right show
a boat with a straight mast
achieved by keeping the
mainsheet and boom vang

fairly slack, and the mast ram
fully on. The clew outhaul is only
just tensioned and the
Cunningham is completely off.
The top batten has been tied in
very tightly. The result is a
mainsail with maximum fullness.
The diagrams on the right show
the mast bent to the maximum
amount allowed by the cut of the
mainsail. The bend is achieved by
having the mast ram completely
off, with a lot of tension on the
mainsheet and boom vang. The
bend of the mast, helped by the
other mainsail controls flattens
the mainsail. The clew outhaul is
pulled out to as far as possible,
the Cunningham is pulled fully
down and the top batten tied in
loosely: a very flat sail results.

with a purchase system inside
the boom and a control line
emerging by the mast and then
led aft. Applying tension will
result in the sail being made
flatter in the bottom half so that
the point of maximum draft will
move aft. A general guide for
setting the clew position is to pull
it out just enough to eliminate
any small vertical creases.

When the clew outhaul is pulled
out tightly the sail is flattened

(dotted line).
l

Keeping the mast straight with
little tension on any control gives

a full sail.

Allowing the mast to bend and
tensioning the controls results in
the szail becoming very flat.
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Introduction to racing

Once you have become proficient in the basic
sailing methods and have acquired an under-
standing of faster sailing techniques, you may
wish to test your sailing ability in competition
with others. Racing your boat in properly
organized events not only provides an exciting
hobby which can rapidly become a way of life,
but is also one of the most effective incentives
for improving your sailing.
Most races are normally organized through
“sailing clubs, at a local level, and by class
associations, on a wider level, so the first thing
anyone interested in taking up racing should
do is to join a club. If you already own a boat
that you wish to race, you must find a club
which will accept your boat and which provides
racing for boats in that class. If you do not have
a boat, you should be careful to join a club
which provides the type of sailing that you wish
to participate in, and accepts the type of boat
that you may eventually wish to buy. When
considering joining a club, it is always sensible
to contact the secretary first, who can give you
all the information you need and who can also
help you find a proposer and seconder.
Racing at both the club and national levels
is usually organized according to the design or
class of boat or according to a handicap

system. Courses are laid out by the racing
officials and are designed to test the sailors’ skill
on the various points of sailing. Some different
types of courses are shown on pages 140—1.

Having decided to start to race your boat,
you need to consider how you can give yourself
the best chance of winning by making sure that
you and your boat are prepared properly.
Success at racing, as with many of the other
sports, is largely the result of careful attention
to detail. Your performance will benefit if you
spend time practicing all the faster sailing
techniques. You must also make sure that you
are getting the best out of your boat by
experimenting with adjustments to the rig and
seeing that it is in peak condition before a race.

An understanding of the racing rules, which
to a newcomer to sailing competitions often
seem totally bewildering, is essential. To master
them completely takes a great deal of experience
but every beginner should make himself familiar
with a few basic principles as a foundation for
building a more complete knowledge. An
introduction to some of the more important
rules is given on pages 147-8.

Fireballs competing for position on the reaching
leg of a championship race.
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Boats forracing

While most people interested in
competitive sailing choose a high
performance boat, there are no
strict rules governing what boats
are suitable for racing ; you can
find competitions for almost any
type of boat. However, most races,
other than handicap events, are
limited to boats within certain
design specifications or classes.
This ensures that only boats of
similar performance potential are
competing. If you already own a
boat that you want to race, in
order to make sure that it fully
conforms to the class regulations,
it is necessary to get it measured
and given a class certificate by
your club or class association.

If you are going to buy a new
boat, you will have to decide what
sort of class you wish to sail in.

Design classes

The rules laid down by class
associations vary. Some only
accept strict one-design classes,
while others accept restricted
development ones. In the former,
only boats built to an identical
design are accepted whereas in
the latter they only have to
conform to broad rules on hull
length and rig. With a one-
design class, of course, if you
win, you will have the satis-
faction of knowing that it was

The Shearwater is an example of
a one-design boat. It is built to
strict specifications, allowing only
small variations in the hull, rig
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The Optimist is universally
accepted as a fine training and
racing boat for young children.

due to your superior sailing
ability. However, very few boats
are strictly one-design, the
majority allow maximum and
minimum measurements, known
as tolerances, and variations in
fittings. Restricted development
classes provide the greatest scope
for a racing enthusiast, who is
also interested in boat-building
and design, toimprove his boat.
Many design innovations have
originated from these classes.

Sl

and fittings, between boats in the
same class. This and other one-
design catamarans have become
very popular as racing boats.

The 505 is a high performance
bhoat which is widely raced at
all levels.

lhe International Moth is an
example of a restricted
development class. These
European-built Moths both have
fiberglass hulls.

This US-built Moth differs from
the boats shown above. Its
“wings" are of another design
and its hull is made of wood.
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Racing courses

There are many different types of racing,
ranging from a small club event involving only
about ten boats, to a national championship
regatta in which hundreds of boats may be
racing. The courses also vary enormously.
Races are conducted over a predetermined
course laid out by the race organizers, the
object being to finish the distance in a faster
time than the other competitors in your class.
Some championships assess a competitor’s
performance over a series of races.

The most common form of course is a simple
triangular one in which three marks are

Clubracing

rounded (usually to port) over a number of
laps. However, many clubs are situated in areas
which are not suited to such a layout and, when
club racing, you must expect to find courses of
all shapes and sizes (see below). Most race
organizers try to arrange their marks so that
the first and last legs are to windward. This
means that the starting line often has to be
moved at the last minute to account for changes
in wind direction. Starting lines and starting
procedures are possibly the most important and
complex single aspect of racing and these are
discussed in greater detail on pages 143—4.

Courses for club racing vary
enormously from club to club and
are normally limited by the type
of waters at the club. Many clubs
use a race box onshore whenever
possible, but the start line usually
can be altered to cope with
changes in the wind direction.
Although committees normally

On tidal waters clubs often use
navigation marks. Club courses
can be any shape and buoys are
rounded either to port or
starboard. The course is usually
indicated on a course board just
before the start. You must then
check it carefully and note down
on a chart how each buoy

try to set a windward start, this is
not always possible and you need
to be prepared for the possibility of
a downwind start. Some clubs lay
their own marks for each race,
while others use permanent ones.

Starting line

A club course
This particular club course
is a simple figure eight.
using six marks which are
rounded to port and star-
board. By moving the
front range marker, the
starting line can be
adjusted to give a wind-
ward start for various wind
directions.
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should be rounded.

A typical club starting line is
shown right. The range markers
on shore determine the position.




Open regattas iy

Clubs which hold open regattas & Mark
will normally try to arrange for
the course to be a simple
triangular one with a starting
line laid square to the wind,
usually from a committee boat.
The standard triangular course
(right) is an equilateral triangle
with windward, wing and lee-
ward marks (A. B and C ®

: s . B
respectively), giving windward
and reaching legs. To incorporate
a run a further lap is added
around the windward and lee-
ward marks, known as a
“sausage”. On most such
courses, the buoys are always
left to port, the start is at the
leeward mark and the finish is
at the windward mark.

e . Start or

Championship courses

The courses used for championship events are
based on the Olympic course which is a further
refinement of the standard triangular course. The

start and finish lines are placed outside the triangle

giving a longer first and last beat. Usually two

triangles, “‘a sausage’ and a finishing beat are sailed.

The championships for the majority of classes are
held on open water and often courses are laid well
away from land to try to ensure a steadier breeze.

v

*x1
The start is to leeward of
the leeward mark.

The second lap has a
beat and a run.

K

® J'—.

® ®

The third lap has a beat
and twao broad reaches.

The finish line is beyond
the windward mark.

O Mark disregarded

finish line

[,

The triangular course used for
many open regattas.
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@ The first lap has
e 4 abeatandtwo
. broad reaches.

@ & - ‘

c -] L]
& :
The second lap  The last leg is

has a beat and a beat to the
arun. finish line.

Alternative course

The principal shortcoming of the Olympic
course is that it places a premium on beating,
broad reaching and running, and does not '
incorporate a beam reach. An alternative
course, as shown below, designed to test
crews on more points of sailing, is under
consideration by the racing authorities.

* :

& @ @

G--a &

The first lap has a
beat, a beam reach, a
run and a broad reach.

The second lap has a
beat and a run.

® -4

P |

There are two
alternative finish lines
after a beat.

The third lap has a
beat and two broad
reaches.
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Alternative forms of racing

Boat-for-boat racing in one-design and restricted
development classes provides exciting racing,
but there are other forms of racing which are
equally popular and in some cases more com-
mon. Colleges, universities and many clubs often
organize team racing, where the object is for
the team rather than the individual competitor
to win. This provides a quite different type of
racing, involving an increased use of tactics and

Teamracing

Team racing, shown right, is usually organized
between two teams of three or four boats in the
same class. A match usually consists of two races,
with the teams exchanging boats in between the
races. The object is for the team, rather than the
individuals, to win. Because of the scoring system, it
is not necessary for a team to have first place to win
the race. Thus the emphasis is less on individual
prowess and boat speed and more on tactical ability.
A good knowledge of the rules is vital and it is
essential to be able to evaluate the overall position
of your team at any time, as this will determine your
tactics. For instance, if you are in second place with
your team mates in fourth and fifth places, you
will know that this is a losing combination and
vou will have to attack the opposition. The easiest
way to improve your position is to try to slow down
the boat in third place so that your team mates can
pass him. This will give you second, third and fourth
places —a winning combination. Team racing is,
without doubt the best way to improve both your
boat handling and knowledge of the rules.

Team racing in Enterprises. E19402 is helping a
team mate to pass E19538 by allowing its jib to flap,
thus disturbing the airflow reaching E19538.

Handicapracing

placing less emphasis on faster sailing. Many
club races are organized on a handicap system
so that several different types of boat may race
together. This is popular with regatta com-
mittees who want to see as many boats
competing as possible. The most individual form
of racing is match racing, which is conducted
between two boats. The America's Cup is
probably the best known match racing event.

Matchracing

Handicap racing is common in
clubs where no one class has
enough boats to make single class
racing worthwhile. But it is more
usual for clubs to organize
separate starts for their single
classfleets and then to have a start
for a handicap fleet to cater for
those members who own boats
other than those regularly raced.
The most widely used handi-
capping system is based on
“yardstick” numbers which are
given to each class of boat.

In races for mixed fleets,

the time each boat takes to
complete the course is recorded
and, by using a set of tables, a
corrected time in relation to the
yardstick numbers is worked out,
giving the finishing positions. The
yardstick numbers are corrected
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as evidence is built up from the
information supplied by clubs to
try to make the handicap system
more accurate. In addition to
handicapping classes of boat,
some clubs handicap individual
helmsmen. At the start of each
season a helmsman with a proven
consistent record is given the
“scratch” rating. The other
helmsmen are awarded handicaps
around this level on the basis of
their known ability. After each
race the handicaps are adjusted.

Match racing is a classic form of
racing between two boats of the
same class. It is often conducted
in the form of a series of races
between pairs of competitors
making up a tournament. Each
competitor must race against
every other competitor and the
overall winner is the one with the
most wins. The match race really
starts five or ten minutes before
the actual start of the race as the
two boats come together and
attempt to get the best position
for the start proper. The boat
winning the start has a decided
advantage and can control the
other boat from ahead. However,
as match racingis often very close,
one bad tack can lose the race
for the leading boat.




Starting lines

The simplest form of starting line, from an
organizing committee’s point of view, uses an
onshore range. More equipment and organiza-
tion is needed for a start line using a committee
boat (see page 146). Nearly all starts use a
defined line, the exception being the gate start,
which is often used for large fleets of dinghies
(see page 144). The length of the start line is a
very important factor —a line at least one and a
quarter times the total length of the fleet is

usually recommended.
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A windward start for a fleet of Fireballs using a
simple committee boat start line (see bottom left).

| ~
Onshore range with no outer

or inner limit mark

This is the simplest form of start
line, using a range onshore to
define a line However, the amount
that the range can be moved to
take account of changes in wind
direction to provide a windward
start is often limited. Because there
are no inner or outer limit marks,
competitors may start anywhere
on the line.

Simple committee boat start line
With a committee boat start line,
itis easier to ensure that the start is
to windward. It does, however,
require a suitable committee boat
and race organizers with the
knowledge to lay good starting
lines. The line itself is usually
defined as being between the mast
of the committee boat and an
outer mark.

Onshore range with outer

limit mark

This line is similar to the first, but
uses an outer limit mark beyond
which competitors may not start.
The mark does not have to be on
the line which is defined solely by
the range, but it helps the
competitor if it is.

Committee boat start line with
inner and outer limit marks

This is the same arrangement as
for a simple committee boat start,
with the addition of an inner limit
mark to keep the competitors away
from the committee boat. The
inner mark does not have to be on
the line, but it is an advantage

if it is.

outer limit marks

This type of line has marks at each
end to define the area in which
boats must start. The marks need
not be on the range line, but
organizing committees should try
to ensure that they are.

Start line between two buoys
Some race organizers lay two
buoys to define the start line. The
committee boat can position itself
at either end of the start line and
does not have to anchor, which is
an advantage in rough weather,
Also it is easy to alter the angle of
the line if necessary, in case of a
shift in the wind direction.
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Gate start

A gate start is often used when a
large fleet of dinghies is racing in
a championship as it is supposed
to give a fairer start to the majority
of the fleet. The starting line is
defined by the path of a boat
sailing away from a committee
boat. One of the competing boats
is chosen to act as “pathfinder".
About 30 seconds before the start
the pathfinder sails away from
the anchored committee boat
close-hauled on port tack, closely
followed by a launch, the gate
launch. To prevent the pathfinder
being fouled by other boats, a
guard boat is positioned to leeward
of it. Approximately ten seconds
before the start, the gate launch
drops a free floating mark to
indicate the inner limit of the line.
As soon as the start is signalled,
the competitors are free to cross
the line between the mark and the
stern of the gate launch. The
pathfinder continues on port tack
until signalled to join the race by
the gate launch which either
stops or drops another mark to
form the outer limit mark. A gate
start can be quite successful in
moderate non-shifting winds, but
is less effective when the wind is
light and changeable because it
relies on a consistent close-hauled
course. Critics of the gate start

s -

A gate start for 505s. K6551 is the pathfinder and the fleet is starting

behind the gate launch to the left of the picture.

claim that it takes the skill out of
starting and thus penalizes the
experts, and the congestion of a
normal starting line is simply
transferred to the windward
mark. When participating in a
gate start, you must be careful to
keep to leeward of the course that
the pathfinder will follow other-
wise you may get caught on the

wrong side of the line and may
not be able to return. You should
approach the stern of the launch
close-hauled on starboard tack,
not on a reach, to avoid becoming
trapped between a close-hauled
boat and the launch. If you were
to find yourselfl in such a position
you would be disqualified in the
event of a collision.

After dropping the inner limit mark, the gate launch closely
follows the pathfinder with the guard boat to leeward. The boats
which have crossed the path made by the gate launch have
started, while the others are still waiting.
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Preparing fora race

Before you go afloat for the race there are certain
preparations and checks that you should make.
It is very annoying to reach the start line and
discover that in the rush to get afloat you have
left behind your spinnaker or some vital piece of
equipment. The time you will need to spend on
preparing your boat depends on the type; a
Flying Dutchman, which is complicated to rig
and tune, may take you two or three hours to
prepare, while a Laser, which has much simpler
controls, will probably only take a few minutes.
You must make sure that the hull is smooth,
clean and free from grease or oil. All the equip-
ment and rigging should be checked very
carefully for signs of wear and any doubtful
item should be replaced before it fails. Many
people forget to do this and then blame a lost
race on a piece of equipment that broke. This is
really no excuse, as it could have been avoided
with a little extra attention to the boat. You must
always make sure that you have rigged the boat
correctly for the conditions (see Tuning a boat,
pages 134—7). Any items of boat equipment
stipulatedin the classrules or sailing instructions
should be securely stowed aboard. These might
include an anchor and warp, for example, and
a paddle or two. You must have the right sort of
clothing for the expected weather conditions,
as it can affect your performance if you are
suffering from cold or heat. Whatever type of

Catamaran sailors preparing for a race. The boats
are being thoroughly checked before going afloat.
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clothing you wear should not restrict your
movement and it should present as little wind
resistance as possible.

You may also want to take a supply of food
and drink with you if you are expecting to be on
the water for some time. While it is not always
possible to eat during a race, you may well be
able to have something to drink: if it is high in
glucose it will help to replace lost energy.

You should read the sailing instructions
thoroughly and familiarize yourself with the
scoring system well before the race, so that you
can clarify any unclear points with the race
committee. It is always a good idea to take the
instructions with you, because, under stress in
the middle of the race, you may find it difficult to
remember some vital point. The instructions
can be carried in a polythene folder to keep them
dry. Sometimes the rules stipulate that all com-
petitors must take a safety disc or tally with
them. The purpose of this is to enable the race
committee to find out easily if any competitors
have failed to return from the race. To make
sure that competitors remember to carry these
discs, the race organizers generally penalize the
failure to do so with disqualification. This also
applies if the competitor fails to return his disc
within a certain time limit after the race ends.
To help you to remember yours, it is a good idea
to write a note on the side-decking of your boat.

Scoring systems

Many racing events are organized as series
of races in which the winner is the boat
which achieves the best score overall. There
are various scoring systems and it is very
important to familiarize yourself with
whichever system is being used before you
start, so that you can assess your position
relative to that of your rivals as the series
progresses. The usual system used for
championship and other major events, is the
Olympic system. Under this system there
are, ideally, seven'races to make up the series,
but never less than five. The points are
allocated as follows: first place 0, second 3,
third 5.7, fourth 8, fifth 10, sixth 11.7,
seventh and lower, the place plus 6 points.
Boats which did not start, or which retired
or were disqualified score points equal to
the number of entrants in the series plus 1.
Fach competitor may discard one result,
and the one with the lowest points at the
end of the series is the winner. Other
systems are weighted differently.
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Signals and flags

At race meetings, instructions and information
regarding the events are conveyed by means of
flags and pennants and sound signals. There is
an internationally agreed system of code flags
used at most race meetings with which you
should familiarize yourself. However, in case
your club operates another system, you should
always check your sailing instructions carefully
beforehand. The signals relate to rules applying
to the meeting as a whole, starting procedures
and instructions during the race, for example,
indicating a change in the course. Some of the
most commonly used flags are illustrated below.
They are usually displayed from the starting
box or start (committee) boat. Normally a
number of flags are displayed simultaneously,
(see right). You must listen for the sound
signals which draw your attention to the
changes in the flags and be ready to move
towards the starting line when you see your Abave is a committee boat at the start line. There is

class indicated. When your class flag is |ess than five minutes before the race begins, as the
lowered, the race has begun. preparatory flag shows.

Race postponed
Race abandoned
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Gate start

Race postponed
15 minutes

Buoyancy aids
compulsory
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Race postponed

Come within hail
1 hour

One minute signal

Race cancelled

Race-postponed
2 hours

Preparatory Mark missing

Race abandoned—
to be re-sailed
shortly

Race postponed
to a later date Shortened course
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General recall
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Rules

When you are racing you will often find your-
sell in close proximity to other boats. It is for
these occasions that a knowledge of the racing
rules is vital if you are to avoid incidents which
could result in your disqualification. To start
with, a familiarity with a few basic rules will be
sufficient. But as your racing skills and experi-
ence develop, you should make an effort to ex-
tend your knowledge by reference to the official
rule book of the International Yacht Racing
Union, available through your national sailing
authority. Some basic rules are described on this
and the following page. The explanations
are simplified to give a clearer understanding:
for the official wording, consult the rule book.
As an inexperienced racing sailor, however, it
is best to keep clear, if in doubt.
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Clear astern—definition

A boat is clear astern of another when it is behind
an imaginary line drawn at right angles from the
aftermost part of the hull of the other—red is clear
astern of green (above) and overlaps vellow.

Opposite tack
A boat on a port tack (red) must
keep clear of a boat on a starboard
tack (green). (Rule 36)

Protests

If an incident involving an
infringement of the rules
occurs and you know that
you are in the wrong, you
should comply with the
penalty set out in the sailing
instructions. However, if you
believe that you are in the
right, you must protest to the
other competitor and display
the protest flag shown above.

Same tack —overlapped

When overlapped. a windward
boat (red) must keep clear of a
leeward boat (green). (Rule 37)

Same tack — luffing

After the start, a boat clear ahead
or to leeward may |uff at will. Thus
the green boat may luff and the red
boat must keep clear. A restriction
is described right. (Rule 38)

Same tack—clear astern

A boat clear astern (red) must
keep clear of a boat clear
ahead (green). (Rule 37)

Sighting abeam

If the helmsman of the windward
(green) boat, when looking
across his boat can see that he is
ahead of the mast of the leeward
(red) boat, the latter may not |uff.
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Obstructions and marks

One of the most critical parts of any race is
rounding a mark. This is the time when many
boats converge and are jostling for an advantage,
and you need to be particularly aware of your
rights in order to gain the best position, while
avoiding collisions. There are a number of rules
which apply specifically to the rounding of marks
and the avoidance of obstructions. When
approaching a mark or an obstruction, you must
watch the other boats around you and decide who
has right of way. You must also be prepared to
respond quickly if a boat with rights over you in
that situation hails for more room.

Hailing for room at obstructions

This rule applies when two close-hauled boats are
approaching an obstruction on the same tack. If the
boat which is to leeward or ahead (A) has to tack,
it may hail the other boat (B) for room. (Rule 43))

Rounding marks

When two or mare boats are about to round or pass
a mark or obstruction on the same side, an outside
boat must give room to any boat overlapping it on
the inside: A gives way to B and C, but B gives way

148

e~

e e =
Stars in trouble rounding a windward mark: the boat
in the foreground is in irons, blocking the way for
the boats approaching from behind. Several boats
are on port tack and have no right of way over boats
approaching on starboard tack.

only to C. Boats clear astern may only establish an
inside overlap when the boat ahead i1s more than two
boat lengths from the mark or obstruction. Therefore
D may not ask A, B or C for room. (Rule 42)
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Starting to cruise

Most people start their sailing in one-designs
and move on to cruising boats when the rigors of
small boat sailing no longer appeal, although
this is not always the case and some people do
learn to sail on big boats. However, they can
only safely do so by accompanying an already
experienced sailor, learning under his instruc-
tion. Cruising boats differ in that they are mostly
much larger, and include sleeping accom-
modation (ranging from a couple of berths on
thesmallesttouptoabout 1 2 onthe verylargest)
and they usually have a fixed keel (or keels).
Needless to say, they are usually far more
expensive than one-designs, and it would be fool-
hardy for a novice sailor to attempt to skipper
a cruising boat — he could cause considerable and
costly damage both to his own and other
people’s boats.

Cruising boats are rarely designed to be sailed
single-handed and one of the major differences
between cruising and one-design sailing is that
cruising relies much more heavily on team effort :
many cruising boats will need at least three
people to handle the boat — a skipper and a crew
of two. In cruising, with the emphasis on sailing
longer distances, a high proportion of time is
spent in company with other people. Because
the living accommodation on board most
cruising boats is fairly cramped it is important
to be carefully organized in terms both of crew
skill and personality.

Anyone who cruisesis usually going to travel
some distance and the chances are that they will
be sailing in crowded waters, often in major
shipping lanes. Although most countries do not
require sailors to hold certificates of competence,
it should be a prerequisite for any cruising
skipper to be thoroughly familiar with the rules
and regulations governing shipping, and to have
a clearidea of how to navigate in all conditions —
including bad weather or at night. Most
countries have formal coursesin cruiser handling
and navigation which any sailor, novice or
experienced, would be well advised to attend.

One of the major pleasures of cruising is
being able to visit new ports and new sailing
areas. If you are planning to sail long passages,
offshore for several days, you need to be well
prepared and your trip carefully planned (see
pages 156—157).

Cruising offers a great deal more scope
than one-design sailing in many respects: it is
particularly suitable for a family as vacations
can be spent on board. The range of boats on
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the market is enormous, both new and second-
hand, but some careful planning is needed before
buying one. The pages on choosing a cruising
boat (152-3) offer suggestions as to types of
boat available. More specific advice on how
to go about buying a boat is included in the
appendix (see pages 336-9).

Many sailors will go cruising by crewing on
other people’s boats. The crew has particular
responsibilities aboard and a good crew will be
much in demand, provided he follows the guide-
lines on pages 156—7 and can handle his part
of the work confidently.

Many people will want to start racing their
boat once they have acquired some cruising
experience. If so, they should join a good yacht
club and offer their services as a crew.

Although ocean cruising and racing are
beyond the scope of this book, many family
cruising boats are seaworthy enough to cross
oceans and fast enough to race, once the skipper
and crew have adequate sailing experience.

One of the most important skills to learn in handling
a cruising boat is how to dock it or moor up (above)
Full instructions are given on pages 176—203.
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One of the great
pleasures of sailing is
arriving in a new port
(left) at the end of a
good day's sail. Here,
two newly arrived boats
are rafting up (see pages
186—7) to a float

There are many facets to cruising. The modern
Swedish half-ton racing boat, above, and the
vintage gaff sloop (left) while appealing to very
different types of sailor, give equal pleasure to both.
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Choosing a cruising boat

Buying a cruising boat is a serious business; it
represents a major investment, so choosing the
right boat is a matter for careful consideration.
There are so many types of boat on the market
that you need to work out your precise
requirements, and having done so, to seek
expert advice, before making your final choice.

The major points you need to think about
are: the use the boat will be put to, the type of
waters it will be sailed in, the number of berths

Length 6.6 m (21 ft 8 in)

Beam 22m (7 ft 2in)
Draft 1.4m (41t 3in); 38 cm (1 ft 3 in) with board up
Trailer sailer

The O'Day 22 provides basic accommodation for four
and has a centerboard which retracts into a short

stub keel. It is most suitable for short offshore trips
and weekends afloat but, because the accommodation
space and facilities are limited, it is not comfortable
for more prolonged periods of sailing or living aboard.

vou need, and last but not least, how much you
can afford to pay. (Information on raising
finance and joint ownership is given in the
Appendix, pages 336-9.)

Cruising covers a wide range of activities
from short trips with the family to long offshore
passages. Size, however, is not really an
indicator of the best boat to choose for different
types of cruising —some small boats are better
suited to long offshore passages than larger

Length 9.1 m (29 ft 9in)

Beam 34m (11 ft 2 in)
Draft 1.6m (5ft2in)
Small cruiser racer

The ] 30 is a medium-size fin keel cruiser racer. This
type of boat has a good sailing performance and is
therefore suitable for racing as well as cruising.
The accommodation is spacipus and has six berths
but for comfort during extended periods of offshore
cruising it would be best to limit the numbers to five.
Because of its comfort and performance, it is a
popular one-design class.



ones. The size of boat you buy is more likely
to be governed by how much you can afford
than any other consideration. Many people
decide to buy second-hand boats but, because
maintenance costs are high, the boat should
always be checked over by an expert first.
Another point to bear in mind when choosing a
boat is where it will be berthed. If your home
port is in a muddy harbor, it would be more
sensible to choose a type that dries out easily on
the mud —a boat with bilge keels, for example,

Four cruisers—a trailer sailer, a small

Vancouver 27
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cruiser racer, a large family cruising boat, and
a specialist long distance cruiser —are shown
below. They represent what is available within
the range of cruisers. The yachting press in
most countries regularly advertises new and
second-hand boats for sale and yacht brokers
will also give information and advice to pros-
pective boat buyers.

Westerly 33

Length 8.2 m (27 ft)
Beam 26m (8 ft8in)
Draft 1.4m (4 ft 6in)

Long-distance cruiser

A specialist long distance cruiser, like the Vancouver
27, is a good choice for an experienced sailor who
wishes to undertake comparatively long offshore
voyages with a small but experienced crew. It has a
long keel and a cutter rig. Other features include
extra large water tanks and additional food storage
facilities.

Length 10.1T m (33 ft 3in)
Beam 34m (11 ft2in)
Draft 1.7m (5 ft6in)

Family cruiser

The Westerly 33 is a wide-beamed cruiser which
provides spacious accommodation for up to seven
people. You can choose either a sloop or a ketch rig
(as illustrated) and either a fin or bilge keel. It can
be easily handled by a crew, which includes re-
latively inexperienced sailors, and is, therefore ideal
for families.
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The basic cruiser

Most medium-sized cruising boats have broadly
similar layouts, both internally and externally.
The cruiser, right, is a Contessa 32, a Mar-
coni sloop, which provides comfortable
accommodation without sacrificing sailing per-
formance. It can be used for both cruising and
racing, and serves as the model to illustrate
cruiser handling techniques on the following
pages. Other modern cruisers may differ a little
in design and layout but the basic seamanship
skills remain the same.

Forepeak
Heads
Main cabin
Navigation area
Galley
Engine
Internal layout

The accommodation is divided into three main
sections: the forepeak, the heads (the nautical term
for the lavatory) and the main cabin. The forepeak
has two berths and stowage space. The heads,
which also include a washbasin and hanging
locker, are divided from the main cabin by a door.
The main cabin contains one double and two single
berths. the galley, the navigation area and stowage
space. The engine is under the companionway.
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External layout

The external layout of the deck area is organized
so that the major controls are all within easy
reach of the cockpit. The deck is made of fiber-
glass with a non-slip surface, surrounded by a
guardrail. It also provides ample, uncluttered
working space. More detailed explanation of all the
deck equipment and how to handle it is given on
pages 162—-171.

Companionway

Cockpit
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Planning a cruise

For those who enjoy cruising, there are few
activities more pleasurable and satisfying than
setting off under sail, making a successful pas-
sage and a safe arrival in port. Success, however,
comes with careful planning. In your first sailing
season, if you are a novice boat owner, you will
probably begin by making day trips, but as you
gain experience and confidence, you will prob-
ably wish to go further afield.

The number of people you carry on board
depends on the size of the boat, and the number
of berths, although this does not apply to a day
sail where you can carry a few extra ‘“‘pas-
sengers''. However, when planning any cruise,
particularly if it is to be a long one, the com-
position of your crew is a vital consideration.
Make sure that an adequate number of crew
are experienced enough for the passage you are
undertaking, particularly if night-sailing.

Ensure that the crew are all properly briefed
before they come on board, and know what
clothing to bring with them, packed in a light-
weight, foldaway bag. Tell them if they need to
bring foul weather gear, and if so, the type.

Obviously, you will have to plan out the
prospective journey in advance (see Navigation,
pages 258-9). From this you should be able
to calculate the number of hours you will be
sailing, and whether the crew you have is

Once the crew and boat are ready, it is the skipper's job
to assess the best method of leaving the slip (above)
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adequate for the passage you are planning.
Once the cruise is fixed up and the crew
notified, you need to start thinking of the boat
itself. It must be checked to make sure it is sea-
worthy and that all the equipment works. Your
food, fuel and water must be organized and your
provisioning must take into account where and
when you may be stopping. You must have
some spare food and water aboard.

Your boat must be adequately insured and
your papers in order before setting sail, par-
ticularly if you are going abroad.

Leave nothing to chance. Make alternative
passage plans, so that if for any reason the
weather forecast for your prospective route is
bad, you could make an alternative passage.
Consider the possibility that your crew, par-
ticularly if children are included, may not be as
enthusiastic about sailing as you are, and so
allow some time for entertainment ashore.

Once you have gathered the crew together,
show them over the boat and explain how all
the equipment, inside and out, works. Allocate
them bunks and locker space, and encourage
them to stow their personal belongings away in
a ship-shape fashion. If you have any particular
idiosyncracies make them known at the outset,
and make sure that they all understand all
the safety precautions that may be necessary.

Coast Guard services

The United States Coast Guard (USCG) aids and
protects the boating public principally in the
areas of enforcement of boating regulations and
safety. It makes patrols to check for reckless boat
handling and hazards to navigation; it operates
many aids to navigation (from unlighted buoys
and daybeacons to lighthouses) as well as radio-
beacons and many of the stations of the world-
wide Loran-A and Loran-C systems; it aids
boatmen in any kind of trouble and conducts
rescue operations at sea. In many of its safety
functions it is assisted by its civilian support
organization, the Coast Guard Auxiliary
(USCG Aux), which also offers courses for the
boating public and promotes education and
efficiency in boat operations. The US Power
Squadrons (a non-governmental private
organization) also promote boating safety
through education in navigation, seamanship,
and boat handling.




Provisioning the boat

Provisioning your boat, whether
from the start of the season, or for
a particular cruise, is not a difficult
task but it does require time and
thought and should be one
person'’s responsibility alone; on
most boats, the skipper takes
charge or appoints someone else
to buy the goods. Food is not the
only consideration when pro-
visioning a boat. Other mundane
requirements, from lavatory paper
to a medical kit, must also be on
board. Quantities depend on the
number of people on board, the
type of the cruise, and the habits
of the crew. Make a menu plan
before shopping and, when
catering for the crew, buy what
you think you will need and
allow 25 per cent more for
unforeseen circumstances. You
can keep dry, canned and bottled
goods on board throughout the
season. Make sure when stowing
your food you can reach the items
you need regularly. Perishables

Watch-keeping

should be stored in airtight con-
tainers and meat and dairy food in
the coldest locker. If you are day
cruising, only bring aboard the
extra items you need during the
sail but you will find it pays to
cook any food at home first and
reheat it aboard, to leave more
sailing time. If a weekend outing
is planned, take a couple of pre-
prepared meals with you, and any
additional food to make extra
light meals or snacks. If you are
going cruising for longer than a
weekend, you need to consider
other aspects when stocking up.
Firstly, what sort of stove isthere
on board? With two burners, a
grill and an oven you can indulge
in gourmet cooking but with one
burner only, you are limited to
providing simple but nourishing
meals. Complete meals in a can
are useful for times when normal
preparation would be difficult.
Aim to start the day with a good
breakfast, making sure that your
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crew all eat something hot. Keep
flasks of hot soup handy in cold
weather, at night or in heavy
weather and arrange to eat main
meals, if possible, when you are at
anchor or in port. It is useful to
keep high protein energy-giving
food in a plastic container —dried
fruit, cake and chocolate are ideal.
Whenever possible, arrange for
cooking to be shared by all

crew members and try to give
those who are easily seasick the
opportunity to do their share
when in port or at anchor. When
cooking, keep liquids stowed
securely. Make sure anyone
cooking knows how to use the
stove and that they take care not
to let clothes, pans and so on
catch fire. When cooking in heavy
seas, the cooks should wear
oilskins, seaboots and rubber
gloves, as protection from scalds
or burns, as well as strapping
themselves in, if they think it

is necessary.

Passage making is tiring both physically and mentally
and more so in rough weather. If every member of
the crew is to be alert, it will be necessary for them
to have sufficient sleep and rest, skipper included.
When sailing at night or in heavy weather, it is
necessary to divide the crew into two groups (known
as watches) and establish a watch-keeping system.
This allows the boat to be adequately manned by
the “duty watch” while the off-duty watch recharges
its energies, asleep or resting. A crew member on
duty watch who has not had sufficient sleep is a risk.
It is, therefore, important to create an atmosphere
below which is conducive to sleep. It helps to keep
light and noise to a minimum.

The traditional 24-hour watch-keeping system is
one of four hours on duty and four hours off duty,
with two short dog watches when everyone is
normally awake (right). Another established system,
sometimes known as the Swedish system, is one
where the length of the watches changes between
day and night (far right). For some people, the
longer watch periods can prove too long. Some
experienced skippers develop their own system based
on one or the other and operate them successfully.
Itis important, of course, to space meal times sensibly
and to use the times when all hands are awake to
carry out sail changes, for example. Seamanship
experience has to be distributed between the watches,
the most experienced members working with the
least experienced. The changeover must be carried
out on time; if you are tired you tend to become
fractious if not relieved of your post on time ! Those
taking over should be awoken in plenty of time to
get ready for their watch.
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Accommodation

The type of accommodation in a cruising boat is
limited by the size and shape of the boat. In
those smaller than 9 m (30 ft), you can expect
only the most basic fittings and comforts, with
little privacy. Inlarger boats, the amount of space
below decks allows for more elaborate fittings,
as well as for an increased number of berths.
Every sailor has a different idea about the
function of the interior of the boat. This largely
depends on how the boat is to be used, whether
for short weekend sailing trips, with much of the
time spent in marinas or on moorings, or for
longer distance cruises. If you plan only short
trips you may find that a boat with elaborate
fittings, and an interior primarily designed for
comfortin port, issuited to your needs. However,
if you think that you are likely to spend even a

Internal layout

moderate amount of time under way, it is worth
making sure that the accommodation on your
boat is designed with an emphasis on con-
venience when sailing. The layout on the
following pages is suitable for a boat which is
above all a sailing craft, but also has a moderate
degree of comfort.

An important point to consider when looking
at the accommodation inside the boat is the
number of berths that can be used when the boat
is under way. Bunks with no means of keeping
a sleeping person from falling out when the
boat heels are not practical. Other points to look
for include lockers with strong catches, flat
surfaces which have raised edges, known as
fiddles, to prevent objects sliding off and plenty
of grabrails around the cabin.

The internal layout of a
typical aft cockpit cruiser
is shown right and
below. The galley and
navigation areas are
near the companionway
for ventilation and ease
of access to the cockpit,
and the main cabin is in
the widest part of the
boat to give the
maximum living space.

Galley and
navigation area

Main cabin

Quarter berth

Refrigerator

Sink

Companionway

Stove

Lockers

Chart table
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Fore cabin

Head

Head

Washbasin

Hanging locker

stowage

Berths

Berths

Folding table

Lockers




Galley

The galley should be equipped
with a small stove, fuelled by
bottled gas, kerosene or alcohol
and mounted on pivots with
brackets to keep saucepans in
place, a small stainless steel sink,
with a pump-operated water
supply, an icebox, a work surface
and cupboards, with fittings to
keep dishes from moving about.
A strap fitted across the galley
area is useful to keep the cook in
position when the boat is
heeling. The equipment must all
be carefully laid out to allow
easy access to fittings. Always
have a fire extinguisher and fire
blanket in the galley area and
remember to turn the gas supply
off at the cylinder before
switching off at the stove.

Navigation area

The navigation area should be sited close to the
companionway so that the navigator can
communicate easily with the helmsman in the
cockpit. It must be out of the way of the main
living and working areas, and all the instruments
need to be close to hand. Despite the rapid
increase in electronic navigation aids, including
electronic charts and plotters, most yachts retain
the traditional chart table and equipment. A large
chart table is essential for consistent plotting, and,
at the very least, this table should accommodate a
chart folded in half. Bookshelves are necessary for
the navigator's reference material. The greatest
advance this decade has been in the
miniaturization of electronic navigation aids such
as position finders, radios, radars, and auto-pilots,
which can be mounted around the chart table.
The picture below shows the navigation area of a
boat fitted out for ocean cruising.

Hand bearing
compass

HF radio

Weather and
Navigation fax

Decca
navigator

Satellite
navigator

Autopilot
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Left, the navigation area must be out of the way of
the main living and working areas, with all the
instruments near to hand. Above, the panel over the
navigation desk has the main switches for the
electrics and the engine.

VHF radio

Wind speed
direction

Depth

Log-speed

Instrument
fuse
panel
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Main cabin

The main cabin occupies the
center of the boat and is the living
area. Traditionally the cabin is
lined with wood or wood veneer,
but any smooth finish, not easily
damaged by water, would do as
well. Some people fit carpets in
the main cabin area but these
deteriorate quickly as they
inevitably get wet when sailing.
Most modern boats are lit inside
by electric lights operating from
the engine battery. The light
fittings should be designed to be
as flush as possible. The
cabin, shown right, has seats
along each side which convert
into one double and one single
berth. The latter is fitted with
leecloths (see below).

Right, the best way to
provide a secure berth for
use at sea is to fit
leeboards or leecloths.

Far right, the main cabin
must be large and
comfortable enough to
allow the crew to relax
when not sailing.

Stowage areas

Stowage on cruisers is always
limited and every available corner
is used. Lockers are generally
built into the sides of the cabin for
food and personal possessions.
The lockers should have strong
catches so that they don't tall
open when the boat heels. You
can have fittings built into the
lockers to prevent breakables

moving about inside. Additional
stowagespaceisfound underneath
the seating. Every skipper will
have his own system for stowing
provisions and gear and you
should make sure you know
where everything is kept so that,
if something is needed in a hurry,
it can be easily found. Always
stow your own possessions neatly.

e
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If you have glasses or bottles aboard. they
should be stowed in special lockers which
prevent them sliding around,
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Folding table

Tables are space consuming items
and it is helpful if they can fold
away neatly when not in use. The
type shown below opens out
into a full-sized table. The leg is
telescopic and when the table is
lowered it forms the base of the
double berth.

Larger items can be stowed
under the seating. These
areas must be kept clean.

To extend the table to its full size
lift the top open and rest it on the
sliding arm.




Heads

The head is in a small
compartment between the main
cabin and the forepeak, separated
by sliding doors. There are many
different types of marine lavatory
but, in general, they are pump
operated. Check the marine
regulations before use. It is
normally possible to fit a small
hand basin into the compartment

and in larger boats hot and

cold showers can also be added,
but these are a luxury on a boat
and most cruisers have only cold
water washing facilities. The floor
of the compartment is slatted so
that water does not collect. A
hanging locker for wet oilskins,
in which you can also stow some
of the sails, is useful.

N

A hanging locker, closed by a zip-fastened
flap. is the best place to stow wet oilskins.

Careof the
interior

Keeping your boat clean and
in order down below is more
than simply a matter of good
looks, although pride in the
appearance of your boat is
also important. In the damp
and poorly ventilated
conditions below decks, any
dirt that is allowed to
accumulate will soon start to
form mold and create an
unpleasant smell. Before and
after each trip you should
empty and clean out the
whole boat, leaving the
lockers and stowage areas
open so that air can circulate.
It is also essential to keep the
bilges and water pipes clean.
The bilges should be pumped
out and a patent bilge
cleaner poured in. Check all
the equipment regularly,
including the stove and gas
pipes, water pumps, seacocks
and the heads.

Seacocks underneath the
bowl! normally control the
inlet and outlet pipes of a
marine lavataory.

Forepeak

The lorepeak lies under the
foredeck and has two berths.
However, these are usually not
suitable for use when sailing
because, in addition to being in
the part of the boat where the
motion is greatest, the forepeak is
also the main area for stowing

CRUISING/Accommodation

There is rarely much space in the
head and all fittings must be small
and carefully arranged.

sails and when a sail change is
necessary there is bound to be
disturbance. A locker above the
berths provides useful additional
stowage space. Items which are
not needed often, such as
emergency water supplies, can be
stored under the bunks.

The forepeak has room for two
berths (left), but is normally filled
with sailbags (above).
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Deck equlpment The Contessa 32
The pressure of the wind on the large sails of
a cruiser means that the deck equipment for
handling them must be robust and securely
fixed. The forces are so great that the crew
cannot control the larger items of equipment
without the assistance of winches and blocks, Wirid iridicatsr
which are fitted at convenient points around
the deck. Most cruising boats have broadly simi- Mast
lar layouts and once you are familiar with one \ FapShirowd
another. The standing rigging and the main
fittings are shown below. The layout of each area

Forestay

Spreader
Forward
lower shroud

\ Aft lower shroud

boat, you won't find it hard to get to know
of the deck is described on the following pages.

e

Backstay

Main halyard winch

Topping lift

Navigation

Boom lights

Lifeline

Headsail halyard winch \

Headsail sheet winch Pulpit
Spinnaker sheet winch Anchor well
Cockpit \ Foredeck
Stern rails Forward hatch

Navigation light Spinnaker pole

Spinnaker pole bracket

Cabin trunk roof
Grabrail

Spinnaker halyard winch
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Foredeck

Because the foredeck is the

most exposed part of the

boat, it must be organized to
provide as much protection for
the crew as possible. Most
foredecks, therefore, have a
strong tubular steel framework
at the bow, called the pulpit,
which is firmly bolted into the
deck. The crew can brace
himself against this while working
on the foredeck. Guardrails or
lifelines, supported by stanchions,
run from the pulpit to the back of
cockpit to provide security for
the crew on deck. All headsail
rigging and changing takes place
on the foredeck so the area can
become very cluttered if all
equipment is not properly stowed
as soon as you have finished
using it. It also helps to keep the
area clear if the anchor is stowed
in an anchor well instead of on
the bow fitting, which acts as

a fairlead for the anchor chain
(see above and pages 202-3).
The two cleats and bow fairleads,
one on each side, are used when
mooring up. Any lines not in
use should be coiled and stowed
away —if left on deck they could
fall overboard or trip someone.
The forestay is fixed to the
foredeck at the bow fitting to
which the headsail tack fitting is
also attached. Although a single
forestay is more common, some
boats have twin forestays and
others have solid grooved foils
fitted so that sail changes can be

carried out rapidly (pages 204—5).

The jackstays, to which the crew
attach their own lifelines from
their harnesses, run from the
cockpit to a securely mounted
fitting behind the anchor well.

The jackstays, which run the
length of the deck. are made of
steel wire covered with plastic
tubing. They are shackled at the
bow to an eye bolt securely
mounted through the deck (right).
The bow fitting (far right)
comprises a metal plate and D ring
to which the forestay and headsail
tack shackle are fitted. The anchor
chain lead is also shown.

Parts of the foredeck

Bow fitting

Fairlead

Anchor well

Lifelines

Stanchion
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Pulpit

When changing headsails, the
crew can brace himself safely
against the pulpit. For additional
security in rough conditions it is
advisable to wear a harness and
attach the lifeline to the
jackstays, as shown above.

]

To prevent the sails being
blown or washed off the
foredeck, most people
interlace the lifelines near the
bow of the boat with a thin
braided cord. This not only
helps protect your equipment,
but provides additional
security for the crew working
on the foredeck.
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Cabin trunk

The center section of the deck is
raised to form the cabin trunk,
giving standing room in the cabin
below. The deck in this area must
be particularly strong and is
reinforced to support the mast,
standing rigging and sail handling
equipment. The roof also has to
be strong enough to withstand
the pressure of large breaking
waves. The small cabin windows
(or lights) must be watertight.
Ventilators, set into the roof
allow air into the cabin. Grab-
rails are fitted along each side of
the roof to provide a hold for the
crew when working on deck.

Forward hatch

The forward hatch is normally
fitted into the front end of the
cabin trunk. Made from toughened
plexiglass with a watertight seal,
it is primarily for light and
ventilation in the forepeak when
moored, but it can also be used
for easy access to the sail stowage
area below. However, it should
always be kept firmly closed
when under way or water may
enter the cabin.

Spinnaker pole stowage
The spinnaker pole is normally
stowed on the forward area of one

'Stowing ondeck

| The cabin trunk roof can be
used as a place to stow larger
items of equipment which

| cannot be accommodated
below, or which must always
be readily accessible on deck,

‘ like the life raft. If you decide to

‘ keep equipment on deck, you
must make sure that it is
stowed so that it will not get
in the way of the crew working
on deck and is securely tied
down. The life raft is normally
stowed either forward of the
mast or, if the forward hatch

| makes this inconvenient,
between the mast and the
companionway. It should be
tied onto specially shaped
chocks on the cabin trunk
using quick release knots. The
deflated tender can also be
lashed to the grabrails behind
the life raft, as shown right.
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Forward
hatch

Trunk roof

Ventilator

Grabrail

Cabin light

of the side decks. The most secure
arrangement is to clip it onto
two specially designed brackets
bolted onto the deck.

Side decks

On each side of the raised trunk
roof run the narrow side decks.
The deck edge is finished off with
a raised section to prevent anyone
slipping under the lifelines. The
stanchions are bolted through the
side decks and often incorporate
eyes at the base for clipping

on your harness lifeline. The
headsail sheet lead tracks are

set on each side deck just forward

Spinnaker
pole

Companionway

Headsail sheet lead track

of the cockpit. These allow the
sheeting angle to be adjusted.

Companionway

The main access to the cabin is
through the companionway. This
is usually sited at the aft end of
the cabin trunk and is closed by
a sliding hatch and washboards
(wooden partitions). The hatch
should be kept closed while sailing
to prevent water entering the
cabin. Grab handles, fitted inside
the companionway, provide a
secure hold when going below or
coming on deck, even when the
boat is heeling.




Mast

The majority of cruising boats
are fitted with aluminum masts
which are strong and light. As on
a one-design, the mast can be
deck stepped or keel stepped.

A keel stepped mast is shown
below. It has a rubber seal where
the mast passes through the deck
to prevent water running down
inside the cabin. It is supported
by a single spreader rig (right)
with three pairs of shrouds. The
cap shrouds run from the
masthead to the deck and the
four lower shrouds are fixed on
either side near the spreader
roots and to the decks. The
forestay and backstay are

The base of a keel stepped
mast showing the rubber
deck seal and the headsail
and spinnaker halyards.

Boom

The boom, like the mast, is
normally made of aluminum. It
is fitted to the mast by a
gooseneck and is not removed
unless repairs are needed. When
the mainsail is not hoisted, the
boom is held up by the topping
lift. This is a length of rope
shackled to the aft end of the
boom, led via the masthead to
the base where it is cleated.

Aft end of the boom
The topping lift and
mainsheet are shackled
on top and underneath
the boom respectively.
The halyard is shown
stowed on the clew

attached to the masthead and to
reinforced plates at the bow and
stern. The backstay can usually
be adjusted (see page 167).

A wind indicator and the radio
aerial may be attached to the
masthead, which is also an
alternative position for the
navigation lights, Many of the sail
controls are mounted at the
bottom of the mast. These usually
include the main halyard winch,
the topping lift, the bracket for
attaching the boom vang and
the headsail and spinnaker
halyard turning blocks. The
spinnaker pole bracket is
mounted on the front of the mast.

showing the main halyard winch and
cleat. The blocks fitted under the boom
are part of the reefing equipment.

Along the top of the boom there
is a groove which holds the foot
of the mainsail. The aft end is
finished with a metal cap fitting
which incorporates eyes for the
clew outhaul lashing, the topping
lift shackle and the mainsheet
attachment. The boom vang
and fittings for the reefing lines
are fixed on the underside of the
boom (see pages 215-7).

outhaul eye.
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' Boom vang

The boom vang tackle is
securely shackled to an eye on
the underside of the boom
and to a bracket at the
| bottom of the mast. The lower |
block is fitted with a jamming |
cleat to allow it to be adjusted. ‘
|

The gooseneck

The boom is bolted to the goose-
neck on which the ram’s horn
reefing fitting and tack downhaul
eye are also mounted.
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Cockpit

The cockpit is usually sited at the
aft end of the boat. It comprises
a self-draining footwell with
seating on each side. At the stern,
there is a rigid framework known
as the stern rail which serves a
similar function to the pulpit at
the bow. Unless there are specitic
tasks to perform forward on
deck. it is safest for the crew to
remain in the cockpit while
sailing (see right). As many
controls as possible are led back
to the cockpit for ease of access.
All the controls and instruments
used by the helmsman must be
easily visible from his position

at the tiller.

Cockpit

Spinnaker halyard winch

Companionway

Compass

Headsail halyvard winch

Mainsheet traveller

Headsail sheet winch

Tiller

Engine gear lever

Spinnaker
sheet winch

Spray hood

A spray hood or dodger fitted over
the companionway effectively
reduces the amount of spray that
can enter the cockpit and permits
you to keep the companionway
hatch open in all but rough
weather conditions.

Tillerand wheel

On boats up to about 11 m (36 ft),
the choice of a tiller or wheel is
a matter of personal preference.
but on larger boats a wheel is
easier to handle. Many tillers are
designed to lift up out of the
footwell when stowed.

Fairlead

_Instruments

Most boats are now fitted
with a comprehensive, and
sometimes confusing, array of
electronic instruments. Many |
of these are displayed in the
cockpit area near the
helmsman. The compass,
which may be magnetic or
electronic, remains the
principal instrument here.
Also found here are '
instruments that measure
windspeed and direction,
water speed and depth below
hull, the fuel gauge and
engine instruments. Electronic
navigation systems such as

Loran and Satnav give
accurate position readings and
are usually installed below.




Weather cloths

Weather cloths, made of plastic or
sailcloth, are fixed to lifelines along
the cockpit. They give a measure
of protection to the crew from
wind and waves and are a
convenient place to display the
boat's name or number.

Stowage

Most boats are fitted with cockpit
lockers under the seating in
which most large items ol boat
equipment can be stowed.
including fenders and warps. As
the lockers are usually deep. it is
essential to organize all the

Horseshoe life ring

Horseshoe buoys always must be kept where they
can be reached quickly, preferably in specially
designed holders attached to the stern rail (below
left). In addition to providing buoyancy for a man
overboard, a horseshoe buoy acts as a marker to help
the boat return to the right place. For use at night,
each buoy must be fitted with a light which will
switch on automatically when thrown into the

water (below right).

Man overboard pole

The man overboard pole or dan buoy

is a floating marker which can be
seen in large waves. The pole is
weighted underneath, with a
central float and a flag on top. It
is used to mark the. position of a
man overboard. for example. The
dan buoy is normally stowed in a
holder on the backstay where the
crew can easily find it and release
it quickly in an emergency.
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equipment inside them so that the
items you use often are kept near
the top. A separate self-draining
locker houses the gas cylinder.
Small open stowage spaces in the
side of the cockpit are useful for
keeping the winch handles in.

Backstay tensioner

Many boats are fitted with an adjustable backstay
which allows you to control the tension of the
forestay. A common way of adjusting the backstay is
by a wheel controlling a bottle screw at the base.
When you are not sailing, the backstay tension
should be slackened.

Washboards

The access to the companionway on most boats is
closed by washboards. These can be used to close
the opening completely. or partially if only one or
two are used. In very rough conditions one-piece
reinforced boards are more suitable, as washboards
can become dislodged.
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Rigging the headsail

Cruising boats traditionally carried several headsails
suitable for different conditions. There are now two
systems of rigging—the traditional headstay with
piston hanks (see below) and the more modern jib
furling system (see also page 217). The first method
requires headsails to be changed to suit the
prevailing wind conditions. Boats using this first
method carry four to six headsails to cover a wide
range of windspeeds. These sails are bagged and
show the sail's name and number on the outside of
the bag. The advantage of the jib furling system
over this method is that only one or two specially
cut sails need to be carried, as the amount of sail
used can be varied. Essentially this system
comprises a grooved foil which fits over the
headstay. a top-mounted bearing, and a bottom
drum loaded with a rope which, when pulled,
rotates the foil to furl the sail.

Howtorig

Remove the tack from the bag
and fasten it to the bow fitting.
Hank on the headsail working
from the tack up the luff to the
head. Attach the two sheets to the

@)

Order

The headsail should be
bent on in the following
order;

1 Attach tack of sail to
bow fitting

2 Attach hanks to
forestay

3 Fasten sheets to clew
4 |lead sheets back
through fairleads

5 Secure end of each
sheet with stopper knot

clew of the sail and lead the sheets

back aft (normally outside the
shrouds and back through the
fairleads into the cockpit). Finish
the ends with a stopper knot.

The headsail is attached to the

headstay by piston hanks (above).

Traditionally the opening is to
port. This prevents a twisted |uff
when changing the sails at night.
The illustration (right) shows a

headsail hanked to the headstay.
Attach the halyard before hoisting.

Left, the sheets may be
attached to the clew of
the headsail using
bowlines (see page 331
for instructions).

Above, the sheet is led through the fairlead which
slides on a track and is used to adjust the sheeting
angle when sailing (see page 213).

Stowing

Once the sail has been
bent on it may be left on
deck for some time until
ready to be hoisted. It
can be stowed in the sail
bag or along the lifelines.

Right, the sail stowed in
the bag with the head
and tack protruding.

Far right. the sail stowed
along the lifelines, neatly
rolled and secured.
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Rigging the mainsail

The mainsail of a cruising boat is not usually
unrigged unless the boat is to be left for a long period
of time. So you will not need to bend it on each
time you sail. Although one person can bend on the
mainsail alone, it helps to have two people doing
the job because it requires some strength to pull
the foot of the sail out to its full length along the
boom. Before you bend it on. take the sail out of its
bag and insert the battens in the same way that
you do for a one-design mainsail (see pages 48—9).
It helps to mark the battens for the right pockets.
Unless the mainsheet has been removed for other
reasons, you will not have to rig it each time you
bend on the mainsail. It remains shackled onto the
end of the boom and to the mainsheet traveller.
[nstructions for hoisting the mainsail are given on
page 205.

Order

The mainsail is bent on in
the following order:

1 Insert clew end of foot
into boom track

2 Pull clew out to end of
boom

3 Fasten tack at goose-
neck. Fasten clew to end
of boom.

4 |Insert slugs into mast
track

5 Close mast gate

6 Secure sail on boom

How torig

Insert the clew end of the foot of
the sail into the boom track and
pull it along to the end of the
boom. Then secure the tack at the
gooseneck and fasten the clew out-
haul lashing to the boom. There is
usually a mast gate at the bottom
of the mast track which must be
removed before you insert the
head of the sail into the track.
When all the slugs (or sliders)
along the luff have been fitted into
the track, lock the mast gate.

Above, the foot must be
pulled along the boom to
its full length

Left, the clew is attached
to the clew-outhaul line
which, together with the
mainsail reefing lines, is
fed through the special
boom-end fitting that
houses turning blocks.
Right, the sides in the luff
of the sail are inserted
into the mast track and
the gate fitted into place
to keep them in position

Stowing

Once the sail has been
bent on it must be
stowed along the boom.
The techniques for .
folding it are shown c
on page 205. Once
folded and neatly
bundled, it should be A
secured with shock cord
or sail ties until ready to
be hoisted (right).

cE

\
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Winches

Winches are a sophisticated, but essential part of the
boat’s equipment. They are positioned on the boat
where appropriate to provide extra purchasing
power to haul on halyards and sheets —they often
have two or even three speeds. Normally one
person puts the sheet or halyard around the
winch and pulls on the end (known as tailing,
below) while the other person winds the winch,
using a winch handle to do so. The latest
development in winch design includes a self-tailing
winch which can be operated by one person alone.

Standard winch Self-tailing winch

Loading a winch

It is important to be able to load
a winch correctly. On a cruising
boat, there is a lot of pressure
on the sails and if you trap your
fingers in a winch you could be
badly injured. Always use two
hands to wind the sheet onto the
drum and keep the heel of your
hand nearest the drum. Before
loading the winch, spin the drum
to check which way it turns—
you will find that most winches, Once the sheet is fully winched in,
in fact, turn clockwise. it should be fastened around a
cleat to prevent it from slipping on
the drum (see Cleating a rope).

Releasing a sheet

Never unwind a sheet from
la winch. Instead give a

sharp tug upwards on the
sheet and only release it when
‘ all the turns have unwound
from the winch. If you have
I accidentally locked the turns
on the winch (known asriding
‘ turns) you will have to release
them first (see page 207).

1 Using both hands, loop the 2 Keeping the heel of your hand
sheet around the winch in the nearest the drum, take three or
same direction in which the drum four turns an the winch before
itself rotates. pulling an the sheet.

Usingawinchhandle

The majority of winches are
operated by a top-mounted
handle which engages in the
central socket. Make sure the
winch handle is always stowed
safely —it can easily be lost
overboard and is expensive to
replace. With a two-speed winch,
the handle is turned in a clock-
wise direction for one speed, and
counter-clockwise for the other.

1 While one person tails on the winch, 2 The person tailing must
the other grasps the handle of the winch neither let the sheet tail
and slots it into the central socket. foul the handle nor pull

down so much that
riding turns are formed.
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Handling lines

Learning how to handle lines
properly is one of the essential
skills of seamanship. It is vital
both for safety and smooth boat
handling to make sure that all
lines are stowed neatly and
tidily. Never leave mooring

lines lying around on deck.
They should always be coiled and
stowed away after use in one of

Heavingaline

You will often have to heave a
line to someone in another bhoat
or on a float. Never rely on

a previously coiled line and make
sure that you have checked that

it is long enough to reach your
objective before throwing it. Coil
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it up as shown (below left) and
then divide the coil so that about
one third is in your throwing
hand. If throwing right-handed,
put your left shoulder towards
your objective, swing your arm
and heave the line.

e~

the cockpit lockers. All lines
should be washed in a mild
detergent at least once a season
to remove any grease and oil.
If a line becomes badly kinked,
trail it in the water behind the

boat to straighten it out.

Coiling a line

All lines should be coiled and secured so that they
are ready for use. There are several methods of
coiling a line —the one below is commonly used.
When coiling the line, take about an arm’s width
for each coil, and make sure a twist is put into the

line in order to flatten it.

N
N
N
N
\
\
N
\
N
N
N
N
N
\
\
\
\
\

1 Coll line looping it
clockwise. Make a
clockwise twist in line.

2 When almost all of
line is coiled. bind most

of remainder around coil.

iid

3 Pass looped end of
line up between bound
part and top of coil.

4 Take loop right over
top of coil and pull free
end tight to fasten.

1 Divide the coil and keep one
third in your throwing hand.

2 Aiming slightly higher than the
objective, swing the coil forward,
2 allowing the remainder to uncoil.

Cleating a line

If you fail to cleat a line properly it may slip or
jam immovably. The line should always be led to
the back of the cleat first which prevents it from
jamming. You should also take one full turn
around the cleat before making the figure eight
turns. There are several ways of securing a line
on a cleat —two methods are shown below.

1 Lead line to back of
cleat and take a turn
around base.

2 Make several figure
eight turns around cleat.

3 Finish with a full
round turn around base
of cleat.

Locking turn

If you have to secure a
synthetic line on a small
cleat, you may need to
make a locking turn to
secure the line. It is very
important, though, that
the locking turn can be
released under tension.
The simplest method is
to slip a loop of the line
under an additional turn
on the cleat (right).
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Tenders

For times when you are stopped at moorings you
will need to carry a tender with you on the boat
to get to and from the shore. Tenders can be
either rigid or inflatable. Most cruising sailors
prefer the inflatable type as these have the
advantage of being easy to stow on deck where
space is limited. Normally they are rowed or
paddled, but some sailors fit outboard engines
to their tenders. Most tenders are designed to
carry a maximum of four people, fewer if you
are also carrying stores to and from the boat.
The distribution of weight in tenders is crucial
and they must never be overloaded. Everyone
must wear a buoyancy aid or lifejacket, even
if they can swim. It is important for all
cruising sailors to learn how to handle a tender
competently, as boats are often moored in
tidal waters which are difficult .to row in.

A tender can be either towed or stowed on
deck depending on the size of your boat. On
larger boats, a rigid tender can be stowed
upside down on the coach roof or in davits at
the stern but usually it is towed when weather
and sea conditions permit. When towing a rigid
tender you must make sure that the rope is long
enough, otherwise it will collide with the stern
of your boat in waves. It is a good idea to fix a
second rope with plenty of slack, in case the
first breaks or comes undone. The oars and all
loose gear must be removed from the tender
before towing. An inflatable can also be towed,
but you must make sure that the bow is pulled
out of the water and tied close to the transom
of your boat. However, when deflated an
inflatable can conveniently be stowed by lashing
it behind the liferaft on the cabin trunk.

Types of tender

There are various types
of tender. These fall into
two groups, inflatables
(left) and those of rigid
construction —usually
wooden or fiberglass
(right). Whichever type
you choose, it must be
small and light enough to
be easily stowed. but
large enough to carry four
people safely. An
inflatable tenderis inflated
using a foot pump. It is
usually stowed deflated

Getting inand out

Getting in and out of a tender requires some care
to avoid upsetting it. After launching the tender
into the water, secure the painter near the shrouds
to a stanchion or deck cleat. The oarsman gets in
first, stepping into the middle of the tender, and
sits down on the central thwart. The oars are passed
to him, followed by any stores that are being
transported. The remaining crew members then get
in one by one, sitting down immediately and
keeping the boat trimmed. Those already in the
tender steady it against the side of the boat. The
oarsman fits an oar into the outboard rowlock and
one of the crew casts off and pushes the tender
clear before the oarsman fits the second oar into the
other rowlock. For getting out reverse the procedure.
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on deck. A fiberglass
tender must be towed.
unless you have a cruiser
with enough room on
deck to stow it there.




Crew weight

Tenders, whether inflatable or rigid, are fairly
unstable and vou must, therefore, pay special
attention to the distribution of crew weight in them.
Try to place an equal weight of crew or stores on
each side and make sure that it is trimmed level.

It is very important that no one remains standing in
the tender any longer than absolutely necessary in
order to keep the weight as low as possible. Never
overload your tender —it is better to make two
journeys, than to risk sinking.
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Rowing intides

When rowing a dinghy in tidal waters you must
take great care to avoid being swept downstream,
especially in an inflatable dinghy which is more
difficult to control than a rigid one. You must plan
vour course carefully to allow for the tidal drift.
When rowing against the tide, it is best to keep to
the shallow water where the current is weakest for
as long as possible before finally heading towards
your objective.

- Checklist
Before going afloat you must
aiways check that you have
certain items of equipment
" aboard, in addition to your
" clothes. personal possessions
- and sleeping gear, and water
- and fuel. Even if you only plan
to be sailing for a few hours,
| you should not take the risk of
being stranded out at sea
~ without provisions and ®
equipment, in case of an
unexpected delay or failure of @
any part of the boat. The most
basic items of equipment are
given below, but every skipper
will develop his own ideas on
what to add to the list. It is
always helpful to keep a listof o
these essential items and check
it before each cruise. Safety °
should always be your first
consideration, so you must
check that you have sufficient
lifejackets, safety harnesses
and a big enough life raft for
all members of the crew.
Flares, fire extinguishers and a
first aid kit are also essential.
Other items that you should

Life raft

e Fog horn

sea anchors

1 fire blanket

e First aid kit

Radio

e Binoculars

always keep aboard include
navigation instruments and
reference books, tools for
carrying out emergency
repairs and spare items of
essential boat equipment.

e Safety harnesses

12 assorted flares

Lifebuoys with lights and

3 fire extinguishers and

e Waterproof flashlights with
spare batteries and bulbs

e Spare gas cylinder

e Spare winch handle

e Spare bilge pump handle

e Spare navigation light bulbs

e Navigation instruments

e Lifejackets or buoyancy aids

e Tide tables and other
reference books

e Charts
e Log book
e Plastic bucket and lanyard

e Spare dock lines and sheets

Man overboard pole

e Emergency supply of canned
and dried food

e \Water in a separate container
e Tool kit, whipping twine, and

marline spike, sailmaker’s
needles and palm
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Boat handling under power

Most cruising boats are fitted with an engine
which is used if the wind drops, if a foul tide has
to be crossed or if the boat has to be maneuvered
in a crowded marina —or indeed in any other
situation where speed and distance have to
be carefully judged. There will, of course, be
occasions when the boat will have to be handled
under sail in confined and congested waters,
but it would be better not to take the risk with

Types of engine

Many small cruisers have an
outboard engine instead of an
inboard one, as outboards save
space and weight. In the old days, A
outboard engines tended to be
unreliable but modern types are
less prone to suffer from the effects
of exposure to salt water. The
outboard is usually operated by a
gear lever and throttle on the
engine itself and, depending on
the type of engine, the boat is
steered cither with the rudder or
by turning the engine around, as
il it were a tiller. The inboard has
an ignition key in the cabin and

Single lever
control e

E,

Twin lever
controls

larger boats unless you are forced to. However,
vou must always be ready to deal with sudden
engine failure and your sails and anchor should
be prepared for just such an emergency. Under
engine, or even drifting, the boat will have
certain handling characteristics which need to
be clearly understood if your progress in a
marina, for example, is not to be both embar-
rassing and, possibly, expensive!

Throttle

Starting cord

Gear lever

¥

a gear lever and throttle in the
cockpit. The tiller or wheel is used
to steer.

Propeller effects

One of the most notable
characteristics of a boat being
handled under engine power is
the propeller side effect, or prop
walk as it is called. This occurs
because water density increases
with depth which means that the
lower blade is working in denser
water than the upper blade. A side
paddle effect is created which

in turn forces the stern of the boat
to move in the same direction
that the propeller rotates. A
right-handed or clockwise-
rotating propeller causes the stern
to swing to starboard when the
boat is moving forwards. When
going astern, the propeller will
rotate in the opposite direction
(counter-clockwise) and the stern
will move to port. This effect

is most apparent at slow speeds
and is usually more pronounced
when going astern.
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An inboard engine with a single
throttle and gear control is operated
by pushing the lever from neutral
(B) towards (C) for forward gear
(the further you push, the more
acceleration) and towards (A) for
reverse. With the twin lever type,

the throttle is a separate lever

(D to E). An outboard works by
using a similar two-gear control,
and a separate throttle which
twists to increase or reduce speed.
QOutboards are often started with
a starting cord.

¢

If the boat has an engine with a
clockwise-rotating propeller, in
forward gear the stern of the
boat will swing to starboard
and the bow to port.

;
;

In reverse gear, it rotates counter-
clockwise, and the stern swings to
port and the bow to starboard.

I'd




Using anengine

The effect of prop walk can be used to advantage
when handling a boat under engine power. It turns
a much tighter circle in the opposite direction to the
rotation of the propeller — therefore a boat fitted with
a clockwise-rotating propeller turns a tighter circle
to port than it does to starboard — both in forward
gear and reverse gear. The effect is even more
pronounced in reverse gear and in some boats you
will find it difficult when reversing to get the boat
to turn in the same direction as the propeller rotates,
unless you are going quite fast. This, of course,
would be dangerous in a crowded marina and the
solution is to alternate short hard bursts on the

.
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throttle in forward gear with short hard bursts in
reverse, keeping the tiller or wheel hard over in the
same direction throughout. Obviously, when you
don’t have a lot of space for turning the boat around.
vou should turn in the direction the boat adapts
to most easily. Don't forget that even when under
power, the boat will still have a tendency to drift
as well (see below) and you must take this into
account when planning your movements in a
harbor. If you are handling an unfamiliar boat,
make sure you have established which way the
propeller rotates before you start maneuvering
under power.

Off-center

o

installations

A boat with a clockwise-raotating propeller turns using prop walk and
downwind drift. Having reversed directly upwind (2—4),the boat goes
ahead with the tiller hard over (4—6) to complete the turn

. . 2 o |
L O Dr<ea®™

In some boats, the propeller shaft
is positioned to one side or the
other of the centerline, more
commonly so on older boats which
have had auxiliary engines fitted
after construction. There is a
pronounced tendency with these
types of installation for the bows
of the boat to turn away when in
forward gear from the side on
which the propeller is mounted
(with the opposite effect in reverse
gear). You must make sure that
the propeller itself rotates in the
direction which counters the
problem rather than exacerbates
it —with a starboard-mounted
propeller shaft, do not have a
clockwise-rotating propeller.

Drifting characteristics

When the boat is not actually
under way (either sail or power)
it will start to drift. The way it
moves will be determined by the
wind or tidal conditions and also
by the shape of the boat itself.
Although the effect of the tide will
not vary, regardless of the design
of the boat, the effect of the wind
will differ according to the design
of the boat. A boat with a shallow
draft (one which draws very
little water), such as a multihull or
small modern cruiser. will tend to
be strongly affected by the wind
and will drift quickly. This is
because there is relatively little of
the boat underwater compared
with the amount above water.

A boat with a long deep hull will
have more grip on the water and
will drift less quickly. When

drifting with the wind, most ] - 2

sailing yachts do not move
sideways — the bow points
downwind, largely because there
is a deeper underwater shape aft,
and the bows and mast catch the
wind (known as windage). You
need to establish exactly how
your boat drifts — some boats will
not lie steadily but will veer
around. In some boats you might
even manage to steer the boat
downwind under bare poles, while
retaining good steering control,
To find out, experiment in plenty
of open water in different wind
and sea conditions. In some cases,
il the boat does not lie steadily
when drifting, lashing the tiller
down will produce a consistent
drifting motion (although this is
used only when hove-to).

Small cruiser with a tendency to
drift so that the bow points '
downwind ‘
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Equipment for docking

When docking your boat at a slip or pier,
or rafting up alongside another boat, you must
first consider how to attach the docklines to
keep the boat from moving around and possibly
damaging itself and other craft. Each line to the
shore affects the boat in a particular way,
so in order to moor alongside safely you must
understand the function of each line.

As most cruising boats spend a good deal of
time berthed alongside, it is also important to
pay special attention to the equipment used for
tying up. While you will always try to avoid
stopping in a berth exposed to the full force of the

Dock lines

Each line used for docking a

boat has a different function. The
bow and stern lines position the
boat and can be used by the crew,
when coming alongside, to check
its speed. They must be strong
enough to carry the main load of
the boat and long enough to allow
for the rise and fall of the tide,
unless you are berthed at a
floating dock. As a general

rule, their length should be three
times the tidal range. If your bow
and stern lines are long enough
and are adjusted at half tide, they
may not need to be adjusted at
high and low water. Springs
prevent the boat from moving

wind and waves, sometimes you have no choice,
and vour gear must be reliable under such con-
ditions. All cleats and fairleads must be securely
boltedintothe deck and designed to keep wear on
the lines to a minimum. The lines themselves
must be of good quality rope and you must check
them regularly for signs of wear —it is too late to
discover that a line is worn when it gives way
in a gale in the middle of the night. Fenders must
be of a suitable size and shape for your boat and
must be strong enough to withstand chafing
against rough walls, sometimes under con-
siderable pressure.

backwards and forwards. These
need not be as long as your bow
and stern lines; one and a half
times the tidal range should be
sufficient. However, you will need
to adjust your springs periodically
with the rise and fall of the tide.
If you are going to leave the boat
for some time, you must allow
sufficient length for the full tidal
range. When lying alongside a

Names of lines

All lines used for mooring are
called docklines until they are
rigged in position for use, when
they are given particular names
as shown below.

dock wall, do not lead springs
through or under the rails, but
take them through the fairleads
and then outside all the rigging.
Fore and aft breast ropes keep the
bow and stern close alongside,
particularly when loading. They
are not essential when bow and
stern lines and springs are also
used, but, when lying alongside a
floating dock, can be used to

1 Bow line
2 Stern line

3 Fore breast rope

replace the bow and stern lines.
Slip lines, which are sometimes
rigged when leaving an alongside
berth, should never be used
instead of permanent lines. This
canresultinyour lines becoming
worn in the middle rather than at
the ends and you may waste a
whole line instead of only a
short length at the end.

4 Aft breast rope
5 Fore spring
6 Aft spring

e
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Fenders

Fenders are usually made of either plastic or
occasionally rope and are hung from the grabrails
or lifelines over the side of the boat to prevent it

making contact with the bulkhead, dock or another

boat alongside. They are made in a variety of shapes
to suit different situations. You should use at least
three fenders when berthed alongside. They need
not be spaced along the whole length of the boat but
onlyin the middle section where the beam is greatest.
You will, however, need more than three fenders on
board as there may be times when a boat rafts up
alongside you and has insufficient fenders to protect
both craft. When docking alongside an uneven
bulkhead or dock it is often necessary to hang a
plank called a fender board outside the fenders to
protect the boat. Different types of fender are shown
right, including a bow fender (bottom right).
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|
Chafe |
All ropes are liable to chafe,
but dock lines are very
susceptible. Chafe most often
occurs where the line enters
the fairlead and where it is
rubbing on the edge of a pier.
Wear on the rope can be

- reduced by threading plastic
tubing onto the line in any
place where chafing is likely.

Usually the friction on the
line will keep it in position.

Alongside a dock at least three
fenders are needed.

Cleats and fairleads

Cleats can be boughtin a variety of shapes and sizes.
In general the larger a cleat, the less the wear on
lines and the easier it will be to make up a line

on it. There should be no sharp edges anywhere on
the cleat. Every boat should be equipped with at
least four deck cleats for mooring and larger boats
should have more. A Samson post or central
bollard, which provides a stronger point at which
to secure lines and the anchor chain, is often fitted
on the foredeck and sometimes at the stern

as well. Fairleads located at the bow and stern of

a boat are used to guide lines onto the boat and
prevent them from becoming entangled in the
lifelines and rigging. Fairleads can be open at the
top or closed. The latter are generally preferable as
the line cannot slip out. Sometimes they are set
into the raised edge around the foredeck. Like cleats,
fairleads should have no sharp edges which could
cause excessive chafe on your lines. A method of
protecting against chafe is described, above right.

A fender board protects the boat
from damage by uneven surfaces.

Protection on bulkhead

The layout of a foredeck with a central bollard,
showing the cleats and fairleads.
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Preparation for docking

When coming in and out of congested harbors
and marinas, if you have an engine, you should
always use it. This does not mean, however,
that you should not bother to learn how to
handle your boat under sail in such situations.
Inevitably. there will come a time when, owing
to engine failure, you will have to maneuver
under sail and you must be prepared for such
an eventuality. This means that you should
practice regularly, preferably at times when you
have room to make a mistake. Because of the

Choosing a slip

The choice of slip is an
important consideration when
preparing to dock the boat.
Wherever possible, try to choose
a slip sheltered from the wind,
bearing in mind any changes that
have been forecast. A leeward
slip places much less strain on
the boat and is more comfortable
for you than a windward one. If
this is not possible, lying head-to-
wind prevents wind blowing
through the cabin.

The boat on the windward side of
the float is subjected to waves
and is blown against it. The boat
to leeward is protected.

Effects of wind and tide

Probably the most important consideration when
docking is the effect of wind and tide. The effect
they have varies from boat to boat and it is
important therefore that you are familiar with the
drifting characteristics of your craft (see page 175).
The effect of prop walk also has to be considered
(see pages 174—5) and it should be used to help you
wherever possible. When approaching a slip, the
main requirement is to stop the boat in the right
position. In the absence of a tidal stream, this
usually means approaching head-to-wind, using the
boat's natural wind resistance to stop. Where a
tidal stream is also present, this will often have more
of an effect on the boat than the wind and, therefore,
a final approach heading into the tide is better (see
right). Similarly, when leaving a berth, the effect

of the wind and tide on your boat will determine the
correct direction in which to leave.

Making an approach to a leeward berth, the boat turns
head-to-tide to stop and prop walk is used to bring
the stern alongside the pier.
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risk of engine failure when motoring, you
should always have at least one sail ready for
hoisting and an anchor ready to be dropped in
case of need. It is bad practice to leave from or
return to a berth under power with the mainsail
cover on, the headsails bagged in the fore cabin
and the anchor stowed. Should the engine fail, it
would take some time for the sails to be hoisted
or the anchor dropped—by which time you
could have drifted into another boat, causing
considerable damage.
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Crew preparation

A good skipper will always make sure that the crew
know what is expected of them well before leaving
or approaching a berth. The crew should be briefed
on their responsibilities and given time to prepare
the necessary lines and fenders. Once this has been
done’ a good crew will often go through a whole
berthing maneuver without a word being spoken —
a skipper shouting orders and a crew rushing about
in a panic is a sure sign of bad preparation. When
leaving, the crew must know in what order the lines
are to be released and be sure to check that no
lines are left trailing in the water where they may
foul the propeller. When making an approach, one
way of preparing the crew is to make a dummy run.
This will also help the skipper to judge the effect

of the wind and tide and allow him to see the type of

mooring fittings ashore. Once the berth has been
inspected, the skipper should be able to tell the crew
on which side to tie the fenders and which lines to
prepare. Usually to begin with only a bow and a
stern line will be used. The best way to rig these is to
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The correct length of bow line is neatly cleated and
coiled on the foredeck ready for docking.

that amount. Then cleat off the line and coil up the
part that is going ashore. If there are bollards or
cleats on shore, a bowline can be tied in the shore
end. Fenders should be tied onto the lifelines or

decide on the approximate length of line that will
be needed to reach the fittings on shore and pass
the line through the fairlead and pull through

Crewroutine

The routine for leaving a slip
varies with each situation but
when making an approach the
standard procedure described here
can usually be followed. Having
prepared the lines as above, one
person takes the bow line and
another the stern line and leading
them outside all the rigging, bring
the coiled lines and themselves
to a position near the shrouds. If
there are enough crew members,
one stands by the bow cleat and
another by stern cleat. As the
boat is brought near the slip, the
fenders are dropped over the side
and the members of the crew
with the lines stand outside the
lifelines, holding onto the shrouds.
As soon as the pier is near
enough, they step ashore and
the one holding the stern line
immediately makes it fast aft of
the boat by dropping a bowline
over a cleat or bollard or taking a
turn around whatever fitting is
available. A crew member on
board quickly takes up the slack
and, keeping a turn around the
stern cleat, gradually lets out the
line, slowing the boat down until
it stops. Meanwhile, the other
crew member onshore makes the
bow line fast, well forward of the
boat. The lines are then adjusted
to position the boat correctly in
the berth. Always keep the excess

grabrails with a round turn and two half hitches.
If you intend to tie up alongside another boat
always ask permission beforehand.

Two members of the crew stand
near the shrouds, ready to step
ashorewith the bow and sternlines.

line onboard to avoid cluttering
up the pier or, if you are stopping
alongside another boat, someone
else’s deck. This also enables you
to adjust the lines from your own
boat. Once the bow and stern lines
have been secured the springs
and breast ropes can be rigged.

After the boat has stopped, you
must adjust the lines to position
the boat correctly in its berth
alongside the pontoon

If you have misjudged the amount
of line needed, the excess length
should not be left ashore. but
taken on board.
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Docking

When considering leaving from and arriving
at a berth, you must remember that every
situation is different and is made up of a com-
bination of factors: the relative strength of the
wind and tide, their direction in relation to the
boat, the handling characteristics of your boat
and the presence of obstructions in the vicinity.
As the skipper, it is your responsibility to make
an accurate assessment of the conditions and
decide on an appropriate method of leaving or
approaching. There are no rigid rules to help
you decide which method of leaving and
returning to use in any situation. You must
learn to apply your knowledge of your boat and
the experience you have gradually built up to
work out the best solution. The methods and
examples given on the following pages are
intended to show how to approach some
common situations and to indicate how you
can apply the solutions to other sets of circum-
stances. Methods for leaving from and arriving
at a berth, both under engine and under sail
are given. In the majority of cases you will use
your engine, if you have one, as this gives

greater control. Always remember to start the
engine and allow it to tick over in neutral for a
few minutes before you need it.

When you are leaving a berth much use
is made of springs rigged as slip lines to pivot
the boat so that either the bow or the stern
points away from the pier or float. This
prevents the boat rubbing alongside as you try
to leave. If, as is often the case, you are moored
with other craft ahead and astern, this method
of “springing off* your boat from a berth helps
you to steer clear. When there are other boats
nearby you must take particular care to avoid
fouling them if a strong tide is running. In order
to be in a better position for leaving in relation
to the wind and tide, it is possible to turn the
boat in the berth without power by using lines.
This is most commonly done when leaving under
sail (see page 183), but it can also be a useful
maneuver if you want to reposition the boat
after you have arrived alongside.

he boat below Is leaving a berth using a
fore spring to pivot the bow out.
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Slip lines

A slip line is one which is led ashore through a
ring, or around a bollard or cleat, with both its ends
made fast on board. Its main use is for leaving a
berth when you want to be able to release a line
without having to go ashore to do so. This is
particularly useful when leaving from alongside a
high pier wall as it is difficult for the crew to get
aboard at the last minute. The way a slip line is led
ashore is important if it is to be released easily
when it is time to leave. When there is a ring on
shore, the end which is to be released should be led
up through the ring if it is lying on top of a pier,
or down through the ring if it is hanging on the
face of the pier. This is so that the ring lifts away
from the pier when the other end is pulled to
retrieve the line. There must be no knots or splices
in the end of the line which runs through the ring
or around the bollard or cleat, or it may jam.
When retrieving the line, you should pull it through
steadily, without jerking, otherwise the line may
tangle. As soon as the line is free of the shore fitting,
it must be pulled in quickly to avoid the possibility
of it fouling the propeller.

The boat, right. is about to leave, with the crew
aboard ready to release the slip line.

Turning under lines

It is often easier to leave in one direction rather
than the other from an alongside berth (see Leaving
under sail, page 183). If the direction in which you
are pointing makes it difficult to leave, the best
solution is to turn the boat by the use of lines, as
shown. When turning the boat, it is easier to move
the end of the boat facing the strongest element
out first. In the diagrams, the boat is shown bow
into tide, so the lines are rigged to move the bow
away from the pier. If the strongest element were
coming from astern, it would be better to bring the
stern out first by leading the line from the stern
and using an aft spring from the bow. Always place
fenders on the far side of the boat before turning,
and use one to protect the corner nearest the pier .

CRUISING/Docking

1 Rig a new line (A) from the bow, outside all the
rigging on the side of the boat away from the pier, to
the shore astern of the boat. Lead the existing fore
spring (B) from the shore around the stern and cleat
it on the outside corner.
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2 Release the other lines. Then pull on the fore
spring (B) from on the boat or on the shore to start
the boat turning. Take up the slack, or if necessary
haul, on the bow line (A).

3 Once the boat has turned and is lying against the
pier facing in the new direction, make fast the new
bow and stern lines (A and B) and, if you are not
leaving immediately, rig new springs.
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Springing off under
power

If when leaving from a berth,
you were simply to cast off

all your lines, engage forward
gear and attempt to steer away
from the pier, the stern would
probably crash into the pier.
The way to avoid this is to turn
one end of the boat away from the
pier before motoring away. In
small boats this can be achieved
by one of the crew pushing off
from the pier with a boat hook,
but in larger craft you have to
make use of springs as shown
right. Nearly all methods of
leaving under engine are based on
two alternatives: cither springing
the bow or the stern off first. The
end which is turned first will
depend on the position of your
boat in relation to the wind and
tide (see below). Before attempting
to spring off you must use a spare
fender to protect the corner of
the boat nearest the pier . Once
you have rigged the spring as a

- slip line, the last line your release
will be that one under the most
strain —normally the bow line if
vou are leaving bow first and the
stern line if you are leaving
stern first.

How to leave

Whether you leave bow or stern
first depends primarily on the
position of the boat in relation to
the direction of the element. wind
or tide. which has the strongest
effect. The tidal current normally
runs parallel to a wall or pier.
but the wind could be coming
from any direction. The methods
vou choose when the tide is the
determining factor are shown
right. The diagrams below right
indicate how to leave when the
wind is stronger and is coming
from a direction within the sectors
shown. These sectors cannot be
rigidly defined and the area not
covered may allow departure by
cither method. When a strong
offshore wind is blowing. you can
leave by releasing the lines and
drifting away, but this is less
controlled than springing off.
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Leaving bow first

Rig the fore spring as a slip line,
and cast off the other lines. Motor
gently astern and turn the stern

'S

towards the wall as the boat starts
to pivot. Once clear of obstructions.
release the spring and motor out

Leaving stern first

Rig the aft spring as a slip line, and

cast off the other lines. Motor
gently forward and turn the stern

away from the wall. When turned
sufficiently. release the spring and
motor out astern.

Bow into tide
Leave bow first.

Stern into tide
Leave stern first.

LQ

Wind forward of the beam
Leave bow first.

w

Wind aft of the beam
Leave stern first.




Leaving under sail

It is possible under most conditions to leave a
berth under sail alone, but if the wind is much
weaker than the tide your control will be reduced
and it is safer to leave under engine. It is normally
best to leave with the bow facing into the tide, as
this gives more control over the steering and
allows vou to stop if necessary. If you are not
already head-to-tide, the solution is to turn the boat
by using lines (see page 181). Once you are facing
into the tide. the way you leave will be governed
by whether the wind is onshore or offshore or in
the sectors fore or aft of the beam. If the wind is
onshore you may have difficulty leaving under sail
(see below right). If the wind is offshore and far
enough forward of the beam to prevent the mainsail
filling, you can hoist it first and delay hoisting the
headsail until the lines have been cast off, leaving
the foredeck clear. If the wind is on or aft of the
beam, you must leave under the headsail alone
(pictured right). In the same way as when leaving
under engine, release the lines under most strain
last and use fenders to protect the boat.

The wind conditions have dictated that the boat,right
should leave its berth under the headsall

Offshore wind ahead of beam
Hoist mainsail. Release shore lines. Once boat has
drifted clear, trim mainsail. hoist and trim headsail

Offshore wind aft of beam
Hoist headsail. Cast off lines and trim headsail.
Once clear, turn head-to-wind to hoist mainsail

CRUISING/Docking

Onshore wind

If there is an onshore wind blowing, even at a slight
angle, it can make leaving under sail difficult or even
impossible unless you use some rather complicated
methods. You may be able to get a tow from a boat
with an engine to take you clear of the slip where
you can hoist your sails head-to-wind and sail off.
Alternatively, it may be possible to take a long line
and attach it to a fixed point, such as a buoy or jetty,
and pull the boat away to a position where you can
hoist a sail and leave. A further solution is to take
the anchor out in the tender and drop it at a point at
right angles to the bow and pull the boat away on
the anchor (see Laying an anchor from a dinghy,
page 200). If you arrive at a berth with an

onshore wind and expect to leave soon after, it is

a good idea to lay your anchor before docking as
long as there is no danger of fouling other boats.

2o

Onshore wind

The boat can either be pulled away by attaching a
line to the jetty (A) or by laying an anchaor (B).
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Arriving under power

When planning your approach to

a berth, brief the crew thoroughly

and, where possible, make a dummy
approach first to examine the securing
points and to assess the relative strength
of wind and tide. In most cases when
arriving under power vou will already
have motored into the harbor, but if you
come in under sail, make sure your
engine is switched on in plenty of time.
Don’t forget that you can use prop walk

to help you dock the boat (see page 174).

When docking a large boat, such as the
one with a lot of windage, right, planning
and teamwork are vital
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Wind and tide together or opposed
If wind and tide are parallel to the
shore, whether from the same
direction or opposed, a similar
approach is used. Come in to the
berth with the bow towards the
strongest element. The lines are
prepared as usual (see page 179).
and the engine put into neutral
when you wish to slow the boat
down. However, when the wind
and tide are opposed, you may
need to use the reverse gear on
the engine in the final stages to
stop you.

Onshore wind

When the wind is blowing onto the
pier . the bow and stern lines are
prepared in the usual way. Bring
the boat parallel with the pier and
put the engine into neutral as you
do so. The wind will then blow
you gently onto the pier

Offshore wind

When the wind blows off the berth,
you need to take the windage on
the bow into account, asyour bow
will blow away from the pier if
you do not. Get the crew to lead
the stern line well forward and
motor into the berth at a sharper
angle than you would normally
They must get the bow and stern
lines ashore quickly, and pull the
boat into position with the lines




Arriving under sail

Docking under sail alone is no
easy matter and your movements
will have to be very carefully
judged. If you are practicing. pick
a day with medium strength
winds and keep the engine
running in case you get into
difficulty. The success of the
operation depends on your ability
to handle the boat under sail at
slow speeds, as well as having an
efficient crew who can respond
quickly to instructions. The wind
shadow effect from harbor walls,
buildings and other boats will
affect wind speed and direction.
This might easily wreck an
otherwise perfectly planned
approach and any good skipper

would have planned an escape
route in advance to cope with this
kind of problem. Broadly speaking,
much the same rules apply to
docking under sail as under
power. If the tide and wind are
parallel to the pier, approach
bow-on to the strongest element.
If you are travelling too fast in the
final stages you can reduce speed
quickly by getting your crew to
back the mainsail (by pushing it
out to the shrouds and holding

it there) or by partly lowering the
headsail and holding out the leech
to keep it filled. or by lowering

it altogether. Bear in mind it is
usually easier to speed up than it
is to slow down.

CRUISING/Docking

The boat above has been sailed
into a berth under mainsail only
Bow and stern lines are sent
ashore before the mainsail is
lowered.
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Wind and tide together or strong wind opposed
With wind and tide together. or with them opposed
but with a stronger wind, approach the berth under
mainsail alone on a close reach. letting out the
mainsheet as necessary 10 control boat speed. As you
reach the berth, turn the boat into the wind, and
back the mainsail if necessary to slow down in the
final stages. Once alongside, fasten bow and stern
lines ashore and drop and furl the mainsail quickly.
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Strong tide opposing weak wind

With the tide stronger than, and opposed to. the wind,
approach downwind under headsail alone. Keep

the sail sheeted in lightly, and if the approach is too
fast, lower the headsail a little and get a crew member
to hold the leech out, or take the sail down
altogether and make the final approach under bare
poles. Get the stern line and an aft spring ashore first
and secure them to act as a brake

Offshore wind

With the wind blowing offshore, come in against the
tide. If the wind is forward of the beam, come in
under the mainsail, and if it is aft of the beam, come in
under the headsail. Sail into the berth, and adjust
the speed by letting out the sheet. Get the bow and
stern lines ashore quickly but don’t pull on the stern
line until the mainsail is lowered. (The diagram above
shows the approach under mainsail.)

- f _T,'a;

e

Onshore wind

When the wind is blowing onto the berth, make the
approach under headsail alone. Lower the mainsail
1o windward of the berth and sail downwind under
the headsail. About a boat’s length to windward of
the berth, turn the boat almost parallel with the pier,
with the bow pointing slightly upwind. Lower the
sail (or allow it to flap) and let the boat drift sideways
into the berth. Fasten the bow and stern lines.
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Rafting up

Rafting upistheterm given to berthing alongside
another boat (or boats), whether next to piles,
a pier, a float or a mooring. It is not an
ideal way of berthing because if a boat on the
inside of a raft wishes to leave first it causes
considerable inconvenience. Another disadvant-
age to rafting up is that the crews of the boatsin
the raft will have to cross other boats to get to
and from the shore. In a crowded harbor, how-
ever, there is often no choice. There are certain
precautions you should take before rafting up.
Try and find out if the harbor limits the number
of boats in a raft. If there is someone on board
the boat you are rafting up to, ask permission
first. You need to make sure that your lines are

long enough to secure your bow and stern to
the permanent fixing—float, pier, or what-
ever —if you find yourself either in tidal waters
or on the outside of a raft of several boats. Try
and avoid a raft where only the inside boat is
secured to the pier or piles—such a raft will
swing backwards and forwards making vour
stay uncomfortable. It also helps to minimize
swaying motion if you raft up alongside a boat
larger than your own. You always need to make
sure that the masts are staggered; if adjacent.
and the boats roll, the rigging may be fouled.

As a matter of common courtesy, always walk
forward of the mast when crossing over other
boats —it helps to preserve privacy.

Joining a raft G

0O

When rafting up to another boat,
you need not worry about facing
in the same direction. If the wind
ortidedemand you approach from
the opposite direction, it may be
a help—the masts will then be
staggered naturally. It is your
responsibility to make sure that
your boat is secured with bow and
stern lines to a permanent fixing,
as well as being attached by
springs and breast ropes to the
next boat. In tidal waters, it is best
not to leave the boat unattended.
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Above, boats correctly
rafted up with bow and
stern lines from each boat
to the pier, and breast
ropes and springs
between the boats. The
boats are positioned so
that the masts are
staggered to prevent
fouling of the rigging.

Left, boats rafted up to
a pier: a small boat is
rafted up alongside large
ones which will prevent
it from swaying about.




Leaving a raft

When leaving from the middle of a raft
youmustalwaysdepart with thestrongest
element: wind or tide. If you are leaving
from the outside of a raft, you can simply
maneuver as if you were leaving from a
float or pier. If, on the other hand,

vou find that you are on the inside the
process will be a little more awkward. If
you leave with the strongest element, the
boats outside you will tend to close up.
Never attempt to leave against the
strongest element from the inside of a raft
of several boats —the outside boats will
drift on the tide and you could find
yourself dealing with four or five craft
drifting uncontrollably away from the
rest of the raft. Some of your own crew
may have to stay on the raft to make fast
the remaining boats.

Once a boat has made fast outside a
raft. the shore lines must be rigged.
Here the stern line is led ashore clear
of other boats.

Some harbors have large

with a strong tidal current, as
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,__,&I

1 Unfasten your bow and stern lines and springs and bring them
on board. Unfasten the springs and breast lines of the boat
outside you,

2 Unfasten the appropriate bow or stern line of the outside boat
and lead it around your boat and back to the shore.

||Ck

3 Let go of the breast ropes of your own boat and allow it to
move out with the stronger element. If your crew are still on the
raft, turn and come alongside the outside boat in the raft to
pick them up.

Rafting up around a mooring buoy ‘

mooring buoys around which
a number of boats can moor
up bow-on. The main
advantage of this system is
that a boat can leave
relatively easily —it simply
departs stern first and, if
necessary, a crew member
stays on board the raft to
| refasten the springs and lines
of the other boats. Mooring
buoys are not used in waters

a lot of strain would be
placed on the buoy.

When rafted up around a
mooring buoy. breast lines and
springs will be necessary to
keep the boat in position. A bow
fender is essential, to protect
the bow from banging into the
mooring buoy.
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Marina berths

Marinas are becoming more and more popular
in many harbors. They provide a complex
system of piers or floats and usually have
good amenities ashore. They are very popular
and tend to get very crowded in summer. As the
berths are close together, you have to be able to
control your craft properly if you are not to
damage either your own or other people’s boats.
Space to maneuver is limited, and there will be
occasions when you can only dock or leave by
making a three-point turn. This means that
your boat has to handle well in reverse gear,
and that you know what its handling charac-
teristics are. It would be a mistake to try and
dock a boat with a lot of windage and a weak
engine in a confined space. It would be better to
take an outside berth first and warp the boat
around to a more suitable berth afterwards. The
same rule applies if, by any chance, you have to
sail in. In normal circumstances, though, it
would probably be a mistake to try to dock
under sail in a marina.

In most marinas, you do not normally have
to worry about the tide —they are often con-
structed away from the main tidal stream. How-
ever, if there is a tidal stream, the float may

Handling a difficult berth

In some berths you may find that your room for
maneuver is too limited for you to attempt to leave
under power. The best solution is to use lines to
move the boat away from the others into open water.
It is not possible to lay down rules as to which lines
should be used, but the skipper has clearly got to
work out for himself how to put the boat in the best
position from which to leave. It is, in fact, very easy
to move a boat by using lines but remember that
once the boat has started moving, it will take time
to stop. The other alternative in confined spaces,
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well be jutting into it, and you should consider
the direction of the tide before planning your
departure or approach. Always thoroughly brief
the crew well before any maneuver is started,
as mistakes could be expensive.

In a crowded marina it is often safer to warp the boat
out of the berth into the open water, rather than to
attempt to leave under power.

particularly when reversing out of a berth, or when
a strong wind is blowing, is to use springs. The boat
below has limited turning room and a strong wind
could prevent her bow from going up to windward.
If the stern line is rigged as a slip line, the boat can
be motored out astern, leaving slack on the line (1).
Once the stern is clear of the berth (2) a turn can
be taken on the cleat to hold the stern until the bows
clear the berth (3) and then the line can be freed and
allowed to slip as the boat motors off forward into
clear water.




Leaving

Before the boat's lines are cast off
the skipper has to decide on his
method of leaving. You need to
check around first to see if there
are any other boats in the process
of leaving or arriving which may
interfere with your proposed
course of action. Not only should
you consider the effects of wind
and tide at the berth itself, but also
on your path out of the marina.
Your exit from the marina will
probably be very slow and you
need to be sure that you can
control your craft properly.

Cruisers Aand B have simple slips
to leave from. Put the engine in
neutral before the lines are cast off,
then let the boat drift clear of the
berth. Motor out into open water.
If there is not enough wind to push
the boat clear, push the bow off.

Arriving

As a visitor, when planning to
berth in a marina, you should first
try and find out if there are special
visitors’ berths, or whether a
visitor is expected to find his own
berth. Usually, the pilot book for
the harbor will give you the
information you need. Before you
come into the marina you should
brief the crew. It is unlikely,
however, you will know in
advance which side of the boat
will be alongside the berth and so
the crew must be ready to rig the
lines quickly as soon as the
skipper himself knows the answer.
If there are enough fenders to go
around, hang them over both sides
of the boat. The skipper should
keep a watch for other boats
entering or leaving the marina
and control his own speed
accordingly.

Cruiser A is berthing in a leeward
berth. If your boat has good
maneuverability and little prop
walk on the engine, you can berth
astern, allowing the stern to lie
upwind slightly of the berth. Stop
boat alongside and secure it.

CRUISING/Marina berths

Cruiser C has a more difficult
leaving situation, as it is berthed
bow-on in a windward berth. Either
spring off the stern (1) or warp the
boat onto the end of the slip

(2) so that it can leave with the
bow facing into the wind.

Cruiser D is lying head-to-wind.
Once the bow has been pushed off,
motor straight ahead out of the
berth.

Cruiser E is lying stern-to-wind
and, provided it has an adequate
engine, you can maotor clear of the
berth in reverse, using prop walk
(with a clockwise-rotating
propeller) to take the stern clear of
the slip. The crew could help

you by walking the boat out using
the stern line and aft spring, and
climbing aboard as the boat passes
the end of the slip.

Cruiser B is less maneuverable.
Bring the boat alongside the end of
the slip head-to-wind, and

once the bow and stern lines have
been secured, the crew can walk
the boat into the berth.

e m————
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Cruiser Cis berthingon awindward
slip. Motor in bow on to the

end of berth. Put engine into
neutral before docking and let the
wind blow the boat gently onto
the berth.

Cruiser D has good control in
reverse. Enter the berth stern first
and use forward gear to stop. This
leaves the boat lying head-to-wind
and prevents drafts in the cabin.

Cruiser E has less controlinreverse.
Enter with the engine in neutral
(If the wind is strong enough). As
the boat arrives at the berth, the
crew attaches the stern line and aft
spring first to slow the boat down.
(With good astern power, a final
burstastern could be usedinstead.)

189




CRUISING/Marina berths

Docking stern-to

Leaving

In some marinas, boats have to be
berthed stern-to, and secured at
the bow with an anchor to hold
the boat at right angles to the
shore (right). These berths are
easier to leave from than to berth
in, unless the boat has good
handling characteristics astern.
Boats berthing regularly in this
type of marina will usually have
an opening in the stern rail and a
gangplank aboard to make
boarding easier. The stern of the
boat is secured to the shore by
lines rigged like springs (see page
176—7). A tripping line on the
anchor (see pages 200—1) is a
sood safety precaution.

Arriving

Prepare the anchor and rode well in advance and if
you are attempting to berth between two other
boats, have the fenders rigged on both sides. Lay the
anchor (see pages 200—1) and reverse into the berth,
while a crew member lets out the anchor rode as
you do so. If the boat swings out of line, straighten it
up by snubbing the anchor rode briefly (see page
198). Once berthed, attach the stern lines and adjust
the anchor rode to hold the boat clear of the shore.

If there is a strong cross-wind, and your engine is
weak, you may find that the boat drifts sideways. or
the bow blows downwind. The best solution is to
motor in bow-on first, attach a line to the shore and
then reverse out again paying the line out as you
go. When you reach the anchoring position, lay the
anchor, take the slack line to the stern and reverse
into the berth, berthing stern-to in the normal way.

When leaving a stern-to berth,
the routine is essentially the same
whatever the direction of wind or
tide. The stern lines are released
first and the boat is motored
forward while the anchor rode is
recovered. Once the boat is over
the anchor, the anchor is broken
out and the boat taken clear of the
berth before it is stowed. With a
strong cross-wind or tide, a stern
line should be rigged first as a slip
and the boat motored out of the
berth with the crew controlling
sideways slip by pulling on both
stern and anchor lines. Once the
anchor is broken out, slip the
stern line and motor clear.
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Motor in parallel to berth, clear of anchor lines (1),
lay anchor rode (2). reverse into berth and attach
stern lines (3).

Strong cross-winds
In strong cross-winds

work in two stages. In the
first stage (right) motor
up to berth (1). come in
bow-on and fasten bow
line ashore (2), reverse
paying out bow line

and lay anchor (3). In the
second stage, far right,
turn boat on the anchor
(4), take bow line to stern
and reverse into berth
using stern line and
anchor rode to keep boat
straight (5). Fasten stern
springs (6).
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Pile and float berths

Some marinas use pairs of piles instead of finger
floats to secure the boat. Most permanent berths
have permanent lines attached to the piles.

to make leaving and arriving easier. If there are
no permanent lines attached you will have to rig

Leaving

When leaving a berth between
marina piles, the method you use
depends on the effect of the wind
on the boat. If it is from ahead or
astern, assuming the boat is
berthed bow-on, the stern lines are
taken forward to the shrouds and
rigged as slip lines, and the bow
lines cast off. By pulling on the
stern lines, the boat can be taken
smoothly straight out. As the bow
comes level with the piles the lines
are released. With permanent

lines at the float and piles,
simply let them go as necessary.
With strong cross-wind blowing,
assuming you are berthed bow-on,
yvou will first have to ease out the
windward bow and stern lines,
letting the boat drift to leeward
until you can reach the leeward
pile, letting go the leeward stern
and bow lines. Then pull the boat
back up to windward and rig an
extra line as a slip [rom the wind-
ward pile to a point near the bow.

CRUISING/Marina berths

your own lines and remove them as you leave.
Although boats with strong engines will

be able to berth stern- to, most sailing boats
with weaker engines will find it easier

to berth bow-on,

The windward bow and stern lines
(whether they are permanent lines
or ones you have rigged yourself)
are then released and the boat
motored out astern. If the bow
starts to blow to leeward, tighten
the slip line briefly to pull the bow
back to windward. As the bow
passes clear of the piles. the slip
line is released. If the boat is
berthed stern-to, reverse the
instrugtions for bow and stern and
motor forwards out of the berth.

Wind ahead or astern
1 Rig stern lines as slips
and cast off bow lines.

Arriving

The crew should rig two bow lines
and two stern lines, the ends of
which are led forward to the
shrouds. If there is a cross-wind
comein closeto the windward pile.
As you reach the piles the crew
members attach your lines to the
mooring rings (see page 176).
Motor in while the crew pay out
the lines. If the wind is on the
beam, keep the bow up to wind-
ward. As you reach the float,
two bow lines are taken ashore,
and the lines adjusted to keep the
boat just away from the float
and between the piles. Permanent
lines are rigged in the same way.
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2 Reverse boat out of
berth, andwhen level with
piles, release slip lines.

e m————
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Cross-winds

1 Ease windward bow
and stern lines to
release leeward lines.

2 Rig slip line from bow
towindward pile. Reverse
out using slip line to
guide you.

1 Rigstern and bow lines. Bring
stern lines to shrouds and attach
stern lines to piles.

S

2 Motor forward, paying out

stern lines and fasten bow lines
on pontoon.
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Pile moorings
(dolphins)

In many harbors, sets of piles (large wooden
or metal stakes driven into the seabed) are used
to provide fore and aft lines along the edge
of a channel. These have special fittings to
which the boat's lines can be attached. Quite
often, several boats will raft up to the same set
of piles, although most harbors will limit the
number of boats allowed on each pair. When
rafted up on piles, all the boats should be secured
to the piles as well as to the neighboring boat
in the same way as when rafting up alongside
a pier (see pages 186—7). Boats which are to
be left for any length of time on pile moorings
should be left facing into the ebb tide which is
normally stronger than the flood, but if strong
winds are expected, the boat should be turned
to point into the wind.

I B S B |
Tying up

Mooring piles are fitted with a metal bar on
' each side on which runs a large metal ring
to which you attach your lines. When a
boat is moored, the rings move up and down
with the rise and fall of the tide. This means
that you do not need to adjust your lines.

A retrieval line is tied between the ring and
the top of the bar to enable you to pick up
the ring at all states of the tide. When
securing lines to the rings, the best knot to
use is a round turn and a bowline with a
long loop (see below and page 331).

Leaving under power

The procedure for leaving a pile mooring under
power will depend on whether you are lying
alongside another boat or in the middle of a raft,
or on your own, and the direction and relative
strength of the wind and tide. If you are lying in
the middle of a raft, you can use the methods

for leaving described on pages 186—7. If vou are
on the outside you can recover your lines in the
tender and leave using the methods described for
alongside berths (see page 182). If the boat is
between the piles on its own, you must use one of
three methods described below, depending on the
strength and direction of the wind and tide, and
whether your boat handles well in reverse.

Bow into strongest element

Pull the boat forward to the forward pile while
letting out on the stern line (1). Rig the bow line as
a slip and allow the boat to drop back to the aft
pile (2). Release the stern line and motor away
forwards as you slip the bow line (3).

Wind abeam

If the bow is pointing into the tide, rig both bow
and stern lines as slips (1) and allow the boat to
drift to leeward of the piles by slackening the lines
and steering away (2). Once clear, slip both lines
and motor off forwards (3). If the boat is stern-1o-
tide, see below. :

Stern into strongest element

If the boat handles well in reverse, rig both lines as
slips (1) and motor out astern (2). preferably in the
direction favored by the prop walk. If the boat does
not handle well in reverse, turn the boat by use of
lines (see page 181) and leave using the method
for bow into strongest element,




Arriving under power

When planning on picking up a
pile mooring under power, the
same factors need to be taken
intoaccountaswhen approaching
other mooring and berthing
situations. The skipper must work
out a course of action depending
on the relative effects of the
wind and tide and the boat’s
handling characteristics. A
dummy run is always useful for
both the skipper and the crew.
The bow and stern lines,
boat-hook and fenders, if needed,
must all be ready before the
actual approach is made. It is
best if two crew members
cooperate to secure the boat to

Wind and tide together

Approach into the wind and tide
and stop with the bow alongside
the forward pile and attach the
bow line (1). Let out the line to
allow the boat to drop back to the
aft pile and secure the stern line
(2). Pull the boat forwards until

it is equidistant from the two piles
and adjust the lines. Alternatively,
the stern line could be taken to the
pile in the tender, or the method
for wind and tide opposed could
be used.

Wind and tide opposed

Approach into the strongest
element. Stop at the aft pile first
and attach the stern line, but keep
it slack (1). Motor forwards to the
forward pile and attach the bow
line (2). Drop back and adjust the
lines 1o position the boat. It is
important that a crew member

Is delegated to tend the stern

line throughout the maneuver

to prevent it fouling the propeller.
This method is known as a
“running moor",

Wind abeam

The method is basically the same
as the running moor described
above, but the boat approaches
the aft mooring to windward (1).
After securing the stern line,
motor slowly forward, keeping
the bow pointing slightly into the
wind so that the boat moves
crabwise to the forward pile.
Secure the bow line (2) and
centre the boat in between the
two piles

the piles as it can be awkward
for one person. If there are
other boats on the piles, the
approach will be the same as

for an alongside berth, with the
bow and stern lines rigged

to the piles later using the
tender. If there are no other
boats vou must use one of the
methods described below. If after
having tied up you find that you
are facing away from the ebb tide,
you should turn the boat using
lines (see page 181).

One crew member holds the boat
steady near the pile, while the
other ties the knot.

CRUISING/Pile moorings
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Leaving under sail

Leaving pile moorings under sail
presents no particular problem
but, in common with other
maneuvers in and out of berths,
it is usually best not to attempt it
il the area is crowded. As pile
moorings are usually situated on
the edges of channels where there
is a tidal stream, when under sail,
it is usually best to leave bow to
tide as this gives better control
over your speed and steering. This
means that you may have to turn
the boat between the piles first by
the use of lines. If yours is the
only boat moored to the piles,
leave using one of the methods
shown right, according to the
direction of the wind. If you are
lying on the outside of other boats
moored to the piles, recover your
lines to the piles in the tender and
leave using one of the methods for
leaving an alongside berth
described on page 183. If. how-
ever, you are in the middle of the
raft you will have to wait for the
other boats to leave first.

Arriving under sail

When arriving at a pile mooring
under sail you must choose an
approach according to the
strength and direction of the wind
and tide. It is normally best to
approach into the tide unless there
is a much stronger opposing wind,
in which case you should
approach upwind. The sail you
use will be determined by whether
the wind is forward or aft of the
beam as you approach. As the
approach must be slow and
controlled, you must adjust the
speed by letting out the sheet. The
aim will be to secure the boat to
the upwind pile first, stopping so
that it is near the shrouds. It is
important to secure the line
immediately and if the crew
cannot tie the knot quickly
enough, it is best to rig the lines
temporarily as slips and tie
permanent knots later.
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Wind forward of beam

Turn the boat bow-to-tide and chosen course, preferably to

prepare both sails for immediate leeward of the forward pile. Slip

hoisting. Rig the bow and stern the stern line as the boat gathers

lines as slips. Hoist the mainsail way, and then slip the bow line (2).

(1). Sheet in and steer anto your Once clear, hoist the headsail.

1

2
Wind on or aft of beam
Turn the boat bow-to-tide and course, preferably to leeward of
prepare both sails for hoisting. the forward pile, as the boat
Rig both lines as slips and hoist gathers way (2). As soon as you
the headsail (1). Sheet in the are clear, turn head-to-wind and
sail and steer onto your chosen hoist the mainsail.

Wind forward of beam
When approaching agains

the forward pile under the

t the Stop the boat with the pile

tide with the wind forward of the near the shrouds and secure the
beam, or into a strong wind with bow line (2). Lower the mainsail
an opposing weak tide, approach and allow the boat to drop back

to the aft pile and secure the

mainsail only on a close reach. the stern line (3). Adjust the lines.
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Fore and aft buoys

Some harbors and rivers have
fore and aft moorings (right).
They secure the boat at the
bow and stern to prevent it
swinging in the wind or tide.
The methods you use for
leaving and approaching are
the same as for pile moorings.
Before picking up fore and aft
mooring buoys, it is important
to check that they are suitable
for the size of your boat (see
also Anchoring and mooring,
pages 198—9).

Pick-up buoys

Sometimes the main buoys
will have smaller pick-up
buoys attached to them by a
rope or chain. These are easily
picked up and secured on
board when mooring up.
When you approach such a
berth (right), pick up the buoys
together (1) and bring them on
board taking the forward one
to the bow and the aft one to
the stern (2). When a boat
leaves the mooring the two
pick-up buoys are often left
joined together in the middle of
the berth.

Wind on or aft of beam

When a relatively strong tide is opposing a weak and attach the stern line (2). Then sheet in the sail
wind, approach into the tide under the headsail and approach the forward pile while letting out the
alone and use a running moor. After lowering the stern line (3). Stop the boat against the forward pile
mainsail, sail towards the aft pile under the headsail and secure the bow line (4). Lower the headsail and
(1). Stop by allowing the sail to flap or lowering it adjust the lines so that the boat is positioned

partially or totally when the pile is near the shrouds equidistant from both piles.
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Drying out

Few of the ports you will visit in North America
will dry out at low water, but you may want
to tie up alongside a wall or pier in a harbor
which does dry out, in order to examine or
maintain the boat hull and keel. It may be
perfectly safe to take the ground but the right
precautions must be taken.

Firstly. it is important to realize that different
hull forms behave in quite different ways when
they go aground. The most stable, of course, is a
catamaran, while a boat with bilge keels is also
stable: the two keels will support the boat and.
unless the ground slopes very steeply away from
the wall, there will be no need to worry about it
falling outwards. A yacht with a long straight
keel will also take the ground comfortably
though precautions must be taken to ensure that
it heels towards the pier. With a boat which
has a fin and skeg profile. care must be taken
with the balance —the weight of the crew too far
forwards can easily result in the bow tipping

Attaching lines and springs

Bow and stern lines should be
made fast a long way fore and aft
of the boat so that their angle is
not too acute at low water. They
will not need to be adjusted with
the rise and fall of the tide. If you
are remaining on board, you will
adjust the springs to ensure that
the boat lies comfortably. If
leaving the boat, the springs must
be long enough to accommodate
low water.

down. If you own a boat which is deeper aft than
forward you will have to watch out that the bow
does not swing in towards the wall, as this
will result in the boat lying in a precariously
upright position.

Do try and find out the nature of the ground
on which you intend to dry out. If it is strewn
with rocks and rubbish the damage done to your
boat could be considerable. If the ground slopes
very steeply away from the pier it is likely to
cause your craft to slip outwards. This fate could
resultin as much damage as a fall away from the
wall, It may well prove best to take up some
temporary mooring and study the ground at
low tide. If it seems suitable you can then go
alongside on the next flood. Advice from a pilot
book or the harbor master will also assist you.

Havingfound what, toallintentsand purposes,
seems a suitable stretch of wall, you must pre-
pare vour boat to take the ground. In order to
ensure that it leans inwards against the wall,
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vou will have to shift some ballast (either anchor
chain, fuel or water containers) onto the deck so
that it will lean (with no one on board) at about
10° towards the wall. As the tide begins to fall,
further precautions must be taken. Fenders
should be strong and plentiful. If they are not,
or if the surface of the wall is very uneven, you
will need to use a fender board.

Then you must make sure that the boat is
lying fairly close to the wall. If it strays away it
will heel at an alarmingly steep angle and the
damage done to the rails, rigging or mast, if not
all three, could be extensive. As the tide falls,
make sure that a smaller boat does not raft up
alongside you because, when you take the
ground, it will pull you over. Equally. remember
that your dinghy must drop to the ground when
the tide is out. If the painter is not long enough,
then it will hang in mid-air.

You must also check that the springs won't
become fouled by rails or fenders and if you have
open [airleads, ensure that the lines are lashed
into them otherwise they may easily slip out as
the tide falls.

When drying out in an unfamiliar harbor
you must watch the boat closely. Once you have
seen thatit can take the ground comfortably you
will then be able to leave her unattended. Some
boats take the ground better than others and
you will learn from experience how capable your
boat is at looking after itself.

Weighting the lines

To stop your boat straying away
from the wall, you can attach an
anchor or a weight to both the
bow and stern lines. In sinking,
they will pull down the slack of
the lines thus ensuring that
these remain taut and hold the
boat close to the wall.

CRUISING/Drying out

Attaching a running block

Though you will have to trim the
boat by placing ballast on the
shoreside deck, a further
precaution should be taken by
attaching a line with a running
block extending from the wall to a
taut halyard or the cap shroud. As
the tide rises and falls, the block
will move up and down the wire.
If the boat leans away from the
wall, the line will act as a
preventer.
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Anchoring and mooring

Anchoring and mooring are related techniques
in that they both involve securing the boat to a
fixed point surrounded by water. In both cases
the way you approach and leave the site will be
the same but when mooring the means of
securing the boat is provided by the buoy, and
when anchoring you have to provide it yoursell.
This involves additional equipment and pre-
paration and more complicated crew routines.

Anchoring is a skill which is becoming less
used as harbors are filled up with moorings,
piles and, of course, marinas. Nevertheless, there
are many times when the ability to anchor
correctly can be a great asset, whether for a
lunchtime stop in a quiet cove or to ride out a
gale. It is in the latter case that you need to have
complete trust in your equipment. The size of
the anchor is critical. A small anchor may well
hold in a good holding ground and light winds,
but will drag or break loose if the wind increases.
Different types of anchor are shown below and
on page 94; different types of mooring are
described on page 82.

Choosing an anchor and rode

There are several different types
of anchor on the market. The type
you choose will depend on the sea-
bed in the area you will be sailing

rode. The type of rode and its
length will greatly affect the

holding power of your anchor.
Chain is usually recommended

The anchor and rode are prepared by the crew before
stopping at the anchorage.

help prevent the anchor from

being pulled free. A compromise is
to use chain for the first 10ft from
the anchor, and nylon rope for the

in most often. Recent developments
in anchor design include the
Plow (illustrated on page 94), the
Danforth (below right) and the
Bruce (page 94). All of these are
designed to bury themselves in the
seabed and can hold up to 30 times
their own weight. The traditional
Fisherman's anchor (below right)
will hold up to ten times its own
weight in a sandy bottom. It will
also hold on rocky and weedy
ground on which other anchors
may not hold. Whichever type you
choose, it must be heavy enough
to hold your boat in all conditions.
Most boats are supplied with
anchors which are the minimum
weight needed and, since you
should always carry at least two
anchors, it is often best to keep the
one supplied as a second, or kedge,
anchor and to invest in a heavier
one for the main, or bower,
anchor. If you need an anchor
which is too heavy for your crew
to handle, it may be necessary to
fit an anchor winch on the fore-
deck. You will also need a sturdy
bow fitting to take the anchor
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because it is resistant to chafe and
because its own weight creates a
curve between the anchor and the
boat. This helps absorb the shock
of the boat jerking (snubbing) on
the anchor. It also helps to keep
the pull on the anchor near
horizontal which provides the best
hold. However, the weight of a
chain rode canbea disadvantage.
Nylon rope used for anchor rode
solves the problem of weight, but
is subject to chafe and does not
assume a natural curve between
the boat and the anchor. Its
stretch properties do, however,

Fisherman's anchor

remainder. It can help to reduce
snubbing if you lower a weight
about halfway down the rode. The
length of the rode (scope) is
important and is usually described
as the ratio between the length of
the anchor line and the height of
the bow fitting above the sea-bed.
Under favorable conditions, a
minimum scope for an all-chain
rode would be 3: 1, while if a
nylon and chain rode is used, the
minimum scope would be 5: 1.
In rough conditions it will
probably be necessary to increase
the scope to 10 : 1 or more.

Danforth anchor
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Choosing an anchorage

When planning on lying to an
anchor, it is important to choose
the site with care if you are to have
a trouble-free stay. There are
several considerations to take into
account before the anchor can be
dropped. It is important to know
what the holding ground is like.
Information on the type of
seabed can be found from a chart
or, once in situ, by the use of a
lead line (see Navigation, page
239). If the ground is not suitable
for your anchor, you should look
for another spot. The water
must be shallow enough for you
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Choosing a mooring

When choosing a mooring, the considerations of
water depth, and shelter from wind and traffic,
that apply to anchorages must also be taken into

to be able to lie to the correct
amount of rode, but you must
make sure that it will be deep
enough at low tide to keep you
afloat. If you anchor at any time
other than high tide. you must
calculate what the depth will be at
high water (see pages 244 —5)
and allow sufficient rode for that
depth. To ensure that the boat lies
as still as possible, try to choose an
anchorage sheltered from the
wind (bearing in mind possible
wind shifts) and out of a strong
tidal stream. A spot away from
busy traffic will give a more

comfortable stay, as the boat will
not be rolling around in the wash
of passing boats. If the anchorage
is a crowded one, you must ensure
that the boat has room to swing
a full circle without colliding with
other boats or obstructions
(below left). Different types of boat
react in different ways to the
effects of wind and tide. Boats with
a lot of windage and little under-
water area will be affected more
by wind than current, but deep
keel boats with less windage are
more likely to swing to the tide.
If the boats are all of a similar type,
their swinging circles may
intersect slightly without danger
of collision, so always try to lie
near boats similar to your own.
Where this is not possible you
must calculate the swinging
circles of nearby boats to make
sure yours will not intersect. To do
this you will need to find out
where their anchors are laid. If
there is no one on the boats to ask,
you must estimate by looking at
the direction and angle to the
surface of their anchor rodes.
Should you find that you are in
danger ol fouling another boat,
then it is up to you to move.

account. In addition, you must make sure that the
mooring you choose is not a private one, and that
it is designed to take the weight of your boat. Many
moorings are marked with the maximum size of
boat they hold. If you pick up a mooring that is
too light for your boat and it breaks while you are
there, you will be responsible for the damage caused.
When picking up a mooring, it is best if you check
immediately with the harbor master that it is both
suitable and available for you to use. Swinging
room on moorings is not usually a problem, as they
are laid with regard to the size of boat that will
pick them up. Also the mooring line has a

shorter scope than that of an anchor.

(Instructions for leaving and approaching fore and
aft moorings are given on page 194.)

Having picked up the mooring, the crew inspects it to
make sure it is large enough for the boat.
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Dropping anchor

All the preparation for dropping
anchor must be completed before
you approach the anchoring spot,
so the skipper must brief the crew
well in advance. You must remove
the anchor from its stowage and
hang it over the bow fitting with
the rode made fast on a cleat or
bollard. Pull the amount of rode
that is likely to be needed from its
locker and flake it down carefully
on the deck (see page 95). This
ensures that the rode will run out
without snagging when you let
the anchor go. Once you have
pulled out the right amount, make
the rode fast at this point. When
the boat has reached the
anchoring spot, the skipper will
give the instruction to let go.
Because it is often quite difficult to
hear spoken orders along the

length of the boat, it is best if a
pre-arranged signal is used. When
signalled, uncleat the part of the
rode which is holding the anchor
on the bow fitting and lower the
anchor into the water. Allow the
rode to run out under control
until you feel the anchor hit the
seabed. Then let out the remainder
of the rode previously flaked out
and when it is used up, you will
feel the strain on the rode as

the anchor bites into the seabed.
The skipper must then decide if he
wants to let out more rode. Once
the correct amount has been let
out, make fast the onboard end.
If, for any reason, the anchor does
not bite straight away, try letting
out more rode. If this doesn't
work you may have to pull it up
and move to another spot.

e

The correct length of rode is flaked
out on deck ready for the anchor
to be dropped.

Laying an anchor
fromadinghy

There are some occasions, such as when planning
to lay a second anchor or when leaving an alongside
berth in an onshore wind, when you will need to
drop an anchor from a tender. It is easier to lay an
anchor from a rigid rather than an inflatable dinghy
and you should use a rope rode as chain is difficult
to handle in a dinghy. As it will probably be the
kedge anchor you are using, the rode is likely to
be of rope anyway. Bring the dinghy alongside the
boat and tie it fore and aft. Hang the anchor over
the stern of the dinghy and secure it with a length
of light line tied to the anchor and to the thwart.
This will enable you to release the anchor while
seated. Next flake the anchor rode in the stern of
the dinghy, starting at the anchor end. When
sufficient rode for the depth is in the dinghy, make
the other end fast on board the boat. Row away in
the direction in which you want to lay the anchor,
and when all the rode has run out. undo the light
line and allow the anchor to drop. Someone on the
boat then takes in the slack to set the anchor.

Having dropped and set the main anchor, the kedge
can be laid from the tender.
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Retrieving an anchor
from a dinghy

It may sometimes be necessary to retrieve your
anchor from a dinghy: for example, if you are lying
to two anchors and wish to retrieve the kedge.
However, you should only attempt to do this if
you have a fairly large, preferably rigid, dinghy.
One person sits in the dinghy and pulls it along the
anchor rode until the rode dips into the water
vertically, indicating that the anchor is directly
beneath. The buoyancy of the dinghy and the pull of
the person holding the rode over the stern should
break out the anchor and it can then be pulled
into the dinghy. The person in the dinghy returns
by pulling the dinghy back along the rode.

- Tripping line
There is always the
danger that the anchor
may become fouled in [}
the seabed and it may be
impossible to free in the [}
normal way. Motoring
around the anchor and
 pulling from several
directions sometimes
" helps, but it is best to
avoid the problem by
securing a tripping line
to the anchor. The

anchor can be released
by pulling on the line.

A tripping line is a light
line attached to the crown
of the anchor (right). The
line is either attached to a
buoy or secured on board.




Laying two anchors

If a boat will not lie steady to a
single anchor, it can be secured
by two anchors, as shown below
left. This reduces the boat's
movement and divides the strain
between the anchors. However, if
the wind or tide changes and the
boat is tending to lie at a different
angle, you may have to re-lay the
anchors. Another method of using
two anchors is shown below right.
This is often used in a crowded
anchorage when you need to

e et s e e it =

Drop the main anchor as usual (see opposite) and
allow the boat to drop back to set the anchor. Motor
forwards at an angle of about 45° to the line of the
first anchor and drop the kedge abeam of it. Allow
the boat to drift back and adjust the rodes.

Weighing anchor

The ease with which the anchor
can be retrieved will depend on the
conditions, the weight of the
anchor and rode, and the strength
of the crew. The first stage of
retrieval is to bring the boat over
the anchor. In light winds or in a
weak tide this can be achieved by
hauling on the anchor rode, but
it is usually best to sail or motor to
the right position, as the crew
takes in the rode. As soon as the
angle of the rode from the boat to
the anchor is vertical, the crew
must signal to the skipper so that
he knows that the anchor will
soon break out. The crew
continues hauling on the rode
until they feel the anchor break
out of the seabed and they signal
to the skipper. The anchor is then
brought to the surface but care
must be taken to prevent it
swinging against the hull. If there
is time, the anchor should be
cleaned off before bringing it on
deck. Once on board, the anchor
and rode should be stowed as
soon as possible.

CRUISING/Anchoring and mooring

reduce the swinging circle of the
boat. The main anchor is dropped
and the boat is allowed to drift
back to set it. When twice as much
rode as you need is let out, the
kedge can be dropped. The boat is
pulled forward on the main rode
as the kedge rode is let out until
you are positioned midway
between the two. The two rodes
are then joined and the ends
secured so that the strain is only
on the main rode.

The main and the kedge anchors
(A and B respectively) have been
laid. The kedge rode is joined to
the main rode with a rolling hitch
(see page 332) and the join
lowered well below the keel.
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Picking up and leaving a mooring

Before the mooring is approached,
the crew must have the boat-hook
and a line ready on the foredeck
ready to catch hold of the mooring
as the boat stops with the buoy
alongside the bow. The way in
which the boat is secured to the
mooring will depend on the type
(see page 82), but the skipper will
usually decide how he wants it
done in each case. The crew
routine for leaving a mooring will
depend on how the boat has been

attached to it. If the boat is made
fast with its own mooring line to
a ring on top of the buoy then it
is best to rig the line as a slip
first so that it can be easily dropped
when the skipper gives the order
to let go. If the mooring buoy has
been brought on deck, and the
chain underneath attached to a
cleat or bollard, it can be uncleated
and held with a turn around the
cleat until the skipper is ready to
leave and it can be released.

i
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Arriving and leaving

Whether you are dealing with a mooring or an
anchorage, the methods you use for arriving and
leaving are the same. Only the crew routines for
handling the equipment will differ (see pages 200—1).
When arriving, the aim of the skipper is to stop the
boat in the required position, so that the crew can
either drop anchor or pick up the mooring. If you are
anchoring, you must make sure that the boat has
stopped or is moving backwards before you give the
signal to drop the anchor. This will prevent the cable
landing on top of the anchor and possibly fouling it.
You must then check that the boat is not dragging
on the anchor by taking a range as described on
page 105, or by taking compass bearings on fixed
objects (see page 249). When leaving an anchorage
or mooring, it is important to plan your route
carefully, especially if the area is crowded. You will
need to assess what effect the wind and tide will have
on the boat once the anchor is raised or the mooring
dropped so that the boat does not drift away out of
control. In all cases the crew must be briefed and
given enough time to prepare the necessary
equipment. If you are going to maneuver under
power the engine must be switched on and given a
few minutes to warm up before it is needed.

If the skipper judges the approach accurately, the boat
will stop at the buoy so that the crew on the foredeck
can easily pick it up and secure it.

Arriving under power

After choosing your anchoring spot or mooring buoy,
you must decide from which direction to make the
approach. The direction you choose will be heading
into the element which has the strongest effect on
veur boat. This will help to slow the boat down once
the engine is put into neutral and will therefore give
you greater control. A convenient way of deciding on
the direction of your approach is to look at the way
other moored boats similar to your own are lying —
they will be facing the strongest element. Once an
approach has been decided the crew should be
thoroughly briefed and given time to prepare the
anchor and rode or boat-hook and line.

Leaving under power

When leaving under power, the first thing to
consider is the route you will take away from the
anchorage or mooring buoy. Since the boat will be
pointing into the strongest element you will normally
leave heading in that direction unless an obstruction
forces you to reverse away and turn onto another
course. Once you have decided in which direction to
leave, you must brief the crew. If you are moored
up to a buoy, it can simply be dropped (see page 201)
and the boat will drift clear, or you can reverse away
before steering the boat onto your chosen course.

If you are anchored, you must retrieve the anchor
before you can leave (see page 201).
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How to approach

Once the crew has the
equipment ready on the
foredeck, motor gently
forward into the strongest
element (in this case the
tide) towards the
anchoring (or mooring
buoy). Gradually reduce
speed until you stop at
the chosen position. The
crew can then either drop
the anchor (or pick up the
mooring).

How to leave

Having planned your
course and briefed the
crew, drop the moaring or
motor forward to break
out the anchor. Once the
boat is free. you can
motor off in your chosen
direction




Arriving under sail

When arriving at an anchorage or
a mooring under sail, your final
approach will be under either the
mainsail or headsail alone. As the
choice of sail depends on whether
the wind is forward, on or aft of
the beam when the boat is lying to
the anchor (or mooring), you must
determine how your boat will
eventually lie in relation to the
wind. It is a good idea to spend
some time sailing around the area
first to assess the situation and brief
the crew. They will need plenty of
time to prepare the deck gear and
tolower whichever sailisnot going
to be used. Your speed can be
controlled by letting out the sheet
in the final stages. If you are
mooring, aim to stop with the buoy
towards the strongest element.

Leaving under sail

The way to leave a mooring or an
anchorage under sail will depend,
as when arriving, on the angle of
the wind to the boat when it is
lying to its anchor or mooring.
When the wind is forward of the
beam, vou can leave under the
mainsail alone. The headsail
should however, be ready for
immediate hoisting. If you are at a
mooring the boat can be turned in
the direction in which the skipper
wishes to leave and at the same
time, it can be given steerage way
by pulling the mooring buoy past
the shrouds before releasing it. If
recovering an anchor, the steerage
way is provided by pulling the
boat forward on the rode. When
the wind is on or aft of the beam
you must leave under the headsail.
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Wind forward of the beam
Approach under the mainsail alone
to keep the foredeck clear for the
crew to work. Sail in on a close
reach. Let the sail flap to stop.

Wind forward of the beam

Hoist the mainsail. Release the
mooring by pulling it along the side
of the boat (or pull forward on the
rode to break out the anchor) and
turn the boat. Sail off.

@53 .
Wind. aft .le the beam .
Lowerthe mainsail and sail in under
headsail alone. In the final stages,

lower the sail and complete the
approach under bare poles.

Wind aft of the beam

Hoist the headsail and immediately
drop the mooring (or raise the
anchor). Sail well clear before
hoisting the mainsail.

The crew of the boat, left,
are preparing to sail off
their mooring with the
wind forward of the beam.
The mainsail has been
hoisted and the headsail
is being rigged ready for
hoisting once clear of the
mooring.
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Basic handling
under sail

The deck equipment on a cruising boat and the
methods of leaving and arriving at various
berthing and mooring situations have been
discussed assuming a knowledge of sailing
principles on the part of the skipper. The
following pages all deal with how to handle a
cruising boat under sail with the emphasis on
crew routines. While the way a cruiser reacts
to the wind is much the same as a small boat,
any sailor of one-designs who is new to
cruising will feel a great difference between the
two, mainly because of the greater strain taken
by the equipment and the effect of a ballasted
keel. For your first practice sessions, motor
out of harbor and find a quiet stretch of
water. When you are ready, slow the boat down
and turn so that it is almost, but not quite, head-
to-wind and hoist the mainsail and then the
headsail. Switch off the engine and start to
practice the basic maneuvers. Standard
methods for sail hoisting and lowering, tacking
and jibing and heaving-to are described on
the following pages.

Handling the headsail

The headsail can be hoisted and lowered on any
point of sailing. It is easier if two people work
together. Assuming that the sail is already rigged
and removed from stowage, check that the sheets
are attached and correctly led outside the shrouds
with stopper knots in the ends. Make sure that the
halyard is not twisted around the forestay and
shackle it to the head. Take the end once around
the winch. Hoist most of the sail by hand. finishing
off using the winch handle. Remember that it is
possible to over-hoist the sail so watch the luff as
you work. When lowering the sail, ease the
halyard out while someone else gathers in the sail.

Above, a crew member hoisting the headsail using the
winch handle in the final stages.

Tacking

Tacking a cruising boat is basically
the same as tacking a one-design
(see pages 66—7). However,
because a cruising boat is much
heavier, the maneuver will be
much slower. Also, because the
sails are bigger, there will be more
work for the crew. A cruising
helmsman must tack slowly
enough for the crew to perform
their tasks. It is best if one crew
member mans each headsail
winch, if enough crew are avail-
able. Once the decision to tack has
been made, the helmsman calls,
“Ready about . One crew member
checks that the new headsail sheet
is ready with a couple of turns
around the winch. The other then
uncleats the working headsail
sheet, but keeps the tension on it.
Once they have told the helmsman

Left, as the boat starts to turn, the
crew releases the working headsail
sheet, by lifting it off the winch.

Above, having released the old
sheet, the crew member helps to
sheet in on the new side by
winchingwhilethe other persontails

they are ready, he calls. “Hard-a-
lee'" and puts the tiller over to lee-
ward to start the tack. The crew
on the working sheet, eases it
(see page 207), and then releases
it completely, as shown on page
170. In some boats with a lot of
windage, the skipper may prefer
the headsail to be allowed to back
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before releasing the sheet and you

will have to decide which method
suits your boat best. As soon as the
sheet has been released, the crew
on the other winch must start to
pull the new sheet in by hand as
quickly as possible. It is at this
stage that the helmsman can help
the crew by slowing down the turn

slightly. This gives the crew time
to finish sheeting the sail with the
winch handle before it fills
completely and becomes difficult
to pull in. While winching, the
crew must be careful to watch the
sail so as not to damage it by over
sheeting which may cause it to
chafe on the leeward spreader.
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Handling the
mainsail

It usually is better if two crew
members work together to hoist
the mainsail. The wind must be
forward of the beam so that the sail
doesn’t fill. One person shackles
the main halyard to the head,
having checked that itisnot fouled
aloft and takes up the slack on the
halyard. The other person removes
the sail ties and eases out the
mainsheet. The sail is then hoisted
as described right. When the sail
is fully hoisted, the halyard must
be stowed and the topping lift
slackened. To lower the mainsail
the procedure is basically the
reverse of hoisting. The wind must
be forward of the beam and the
mainsheet eased. to allow the sail
to flap. Always remember to
tighten the topping lift before
releasing the halyard, or the boom
will crash on top of the cabin top.
Asthe person on the halyard eases
the sail down, the other gathers it
in and stows it. The mainsheet
should then be tightened.

Hoisting the mainsail
The person by the halyard
puts one turn around the
winch and takes up most
of the sail by hand until it
is too difficult to continue
(left). A few more turns
can then be put on the
winch and the sail fully
hoisted with the
assistance of anothercrew
member using the winch
handle. It is important for
the person winching to
watch the luff of the sail
so that it is not over
tightened

Jibing

Jibing a cruising boat is basically the same as
jibing a one-design (see pages 68—9). But the crew
must remember the weight of gear on a cruiser and
make sure that they do not get in the way of the
boom sweeping across the boat. It is therefore
particularly important that the boat is not allowed
to jibe accidentally. It is also essential to check that
the mainsheet traveller is firmly secured in the
middle of the track. The mainsheet is usually sheeted
in before a jibe but in light winds this is not often
necessary and the boat can be jibed " all-standing ™.
The crew routine shown is a standard one.

2 Having sheeted in the mainsail, the helmsman
moves the tiller to windward and calls. "Jibe—oh"
The crew releases the old sheet.

1 The helmsman (center) calls, “Stand by to jibe"
The crew on the working-sheet (left) uncleats it while
the other crew (right) readies the new sheet

3 As the boom moves across the boat, the helmsman

centers the tiller and eases out the mainsheet. The
crew starts to sheet in the headsail on the new side.
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Heaving-to

Heaving-to is one of the most important handling
techniques. It allows you to stop or slow down the
boat under full control. This can be useful when you
want to change sail, reef or steady the boat for any
reason. Because of the effect of tidal streams and the
boat's windage, the boat will not lie completely
stationary but will drift, and the navigator must take
this into account. The way in which a boat will lie
steadiest depends on the weather conditions and the
boat's drifting characteristics. No definite rules can
be given about the method to use and the skipper
must experiment until he discovers which method
suits his boat in various conditions. For short stops,
you can use the method for one-designs on

page 64 and lash the tiller to leeward. The boat will
then drift slowly to leeward and move ahead as the
boat alternately luffs and bears away. However, this
method should only be used for short stops, as the
flogging of the sails puts a great deal of strain on
them and the rigging. A method suitable for longer
stops is to back the headsail, ease out the mainsail
and lash the tiller to leeward (right and below).

It works best in long-keeled craft; fin-keeled boats
may not lie steadily and you will have to experiment
with the sail and tiller positions. If you are heaving-to
in order to ride out rough weather, you may find it
necessary to lower one of the sails to reduce sail area.
Which sail you choose to lower will depend on the
boat and you will have to find out the best method
by experimenting. If you heave-to under the headsail
alone, try sheeting it to leeward and lash the tiller
to leeward. If you are using the mainsail, allow it to
flap a little and lash the tiller amidships. (For
additional rough weather sailing techniques, see
pages 226—7.)

The boat shown above and below is safely hove-to
with the headsail aback and the mainsail eased.
It need not be constantly tended by the crew.




Riding turn

Sometimes, when winching, the
coils of sheet on the barrel become
crossed (known as a riding turn).
This is usually a result of taking
too many turns on the winch.

It cannot be undone unless the
tension is removed. Another

line is first tied to the sheet,
between the winch and the sheet
lead, using a rolling hitch. The
new line is then taken around a
spare winch and wound in until it
is taking the strain from the first
winch and the riding turn can then
be released. If you find that riding
turns are occurring frequently,
vou should check the angle of the
sheets to your winches.

A riding turn forms when a turn on
a winch rides up-over the one
above it.

fo \

To ease a riding turn, another line
is tied to the sheet to take the
tension off the winch.
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Learning about your boat

When sailing in an unfamiliar boat
or with a novice crew, it is
important to spend some time
practicing the basic maneuvers
under sail. This will help you get
to know how your boat will behave
in a variety of situations, and will
give your crew an opportunity to
practice the routines in a relaxed
way until they are able to carry
them out fluently. It will also help
vou, as the skipper, to decide which
handling methods are most suited
to your boat and crew. Once you
have found a quiet place to
practice and have hoisted your
sails, drop a fender (with a weight
attached) overboard and use it
as a reference point for your
maneuvers. First try to stop your
boat by the marker on different
points of sailing until you can
control it accurately in varying
wind and sea conditions. This will
help you when maneuvering in
crowded harbors. To develop
your skill in approaching a
mooring, practise sailing up to an
anchored marker on a close reach.
Adjust your speed by easing out
the sheets and stopping with the
“buoy” alongside. You can also
try stopping the boat to leeward of
the marker and turning head-to-
wind to allow the boat to be carried
towards it under its own
momentum. Using two fenders as
markers, you can sail a figure
eight course which gives you an
opportunity to practice tacking
and jibing. You must also find
out which of the methods of
heaving-to, opposite, is most
suited to your boat. Try each of

Easing a rope on
awinch

It is important to know how to
ease the tension of a sheet or
halyard on a winch. The tail of the
line is taken off the cleat but the
tension must still be kept on it.
One hand should then be placed
on the turns of the line around
the winch barrel and the heel of
the hand used to feed the line
around the barrel, as the other
hand eases the tension on the line.
It is mostimportant that the fingers
are kept well out of the way.

the methods in turn, adjusting the
positions of the sails and tiller until
you find an arrangement which
reduces the boat's movement

to a minimum. You can estimate
the rate of drift by looking at

the boat's wake —the more
marked it is, the faster the drift.
You should not forget to spend
some time practicing the man
overboard recovery routine
described on pages 208—9. Throw
the weighted fender or dan buoy
overboard while sailing on each of
the different points of sailing and
recover it using the recommended
method until it becomes second
nature to all of the crew. It is
important that all the members of
the crew are given an opportunity
to take the helm. On a long cruise
the skipper will not be able to
steer continuously and other
crew members will have to take
over from time to time. In
addition, if the skipper falls over-
board someone else must be
capable of carrying out the
recovery routine, or if he is ill or
injured, the boat must be brought
safely back to port. While
practicing these maneuvers, you
must learn to set your sails
correctly for the conditions in
order to get the best performance
from your boat. The guidelines for
setting sails on one-designs

on pages 58 and 102 can also be
applied to cruiser sailing. If

you practice these maneuvers
each time you go for a sail, you
will soon learn a considerable
amount about boat handling
which will always be of use to you.

The tension of a sheet on a winch
is eased by using the palm of a
hand to control the movement of
the sheet around the barrel.
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Man overboard

Losing a member of the crew overboard is one
of the worst things that can happen on a boat
and, as with one-designs, it is essential that
all members of the crew are familiar with a set
routine for finding and recovering the person in
the water. All crews should practice a man
overboard recovery regularly, under sail and
power, and in varying weather conditions using
a dan buoy and drogue (see page 227) as a
substitute “man”. Remember that it may be
the skipper who goes overboard, so at least one
other person must be capable of taking charge

in such a situation. If you are skippering an
unfamiliar boat it is advisable to spend some
time practicing the recovery maneuver, even if
you are normally able to do it perfectly well.
The drill described below is suitable for all boats
and is straightforward to learn. If it is practiced
as a set routine it will reassure you and your
crew that you can return to a person in the
water and regain contact with them quickly.
Always make sure that you have at least two
lifebuoys and a dan buoy in the cockpit ready
for immediate use in such an emergency.

Recovery under sail

Whenever a person falls overboard
there are several things which
must be done very quickly. Some-
one must throw a lifebuoy and the
dan buoy overboard. He should
aim the lifebuoy upwind of the
person in the water so that it has
a greater chance of blowing
towards him. He must alert the
rest of the crew with a cry of “*"Man
overboard”, throw in a second
lifebuoy (if there is more than one
left) and a dye marker or any
floating objects, such as torn up
paper, which will mark the
position. One crew member must
immediately be detailed to watch
the man overboard to minimize

During a practice drill, one person
watches the “man overboard”,
while the helmsman concentrates
on the course sailed to bring the
boat back to the right position.
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the risk of losing sight of him. Even
a momentary distraction could
result in his being lost from view
among the waves. While the crew
is carrying out these tasks, the
person on the helm must
immediately start to steer the
course described below. If the
spinnaker is set, it must be quickly
lowered. The navigator or
helmsman must note the time and
course steered—if the person is lost
from sight, it may be necessary to
use this information to return to
the spot. A crew member must
prepare two lines to throw to the
person in the water when the boat
returns. A boat-hook should also

Sailing the course

Steer onto a beam reach to the
apparent wind (1). When you have
enough searoom (about ten boat
lengths), tack onto a close reach to

be available. Once there is
sufficient searoom, the helmsman
should tack. (If sailing under the
headsail alone, the boat’s handling
characteristics may dictate that
you jibe instead.)Itis particularly
important that the person
watching the man overboard
should not take his eyes off him
during the turn, as everyone else
is likely to become disoriented.
Once the boat has turned, the
navigator must note the time and
the new course. The helmsman
should aim to stop the boat to
windward of the man in the water
so that he is alongside the cockpit
area, near enough to be reached.

the apparent wind, the reciprocal
course (2). Let the headsail fly to
slow down and-stop the boat to
windward of the man overboard (3).




Recovery under power

If someone falls overboard while you are motoring,
the immediate danger is that he will be caught by
the propeller. If the helmsman sees the person falling
overboard, he should steer at once towards the side
over which he fell, to move the stern away from him.
The same crew procedures for recovery under sail
should be carried out but the course steered will be
different. To bring the boat back to the person in the
water, turn a tight circle and stop head-to-wind with
the person in the water forward of the cockpit. Once
you have secured him to the boat, turn off the engine
and get the man out of the water as fast as possible
using one of the methods described below. If the boat

Getting the person on board
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is under sail when the person falls overboard and
the remaining crew are not confident that they can
complete the recovery maneuver under sail, it may
be advisable to lower the sails and continue under
power. However, it must be remembered that the
noise of the engine will make it difficult to hear the
shouts of the person in the water. So if you have lost
sight of him. you will have to turn off the engine
periodically to listen.

Once you are alongside the person
in the water, the first thing to do
is to secure him to the boat. The
method you use will depend on

whether he is able to help himself

or not. If he is able to help him-
self you can throw him a line
with which to secure himself. If
the person is unable to help
himself, you will have to catch
hold of him or part of his clothing
by hand or with a boat-hook while
you secure a line around him.
You must then devise a safe
method of getting him on board,
bearing in mind any injuries he
may have sustained. If the person
isfit, he may manage to get aboard
using a boarding ladder, if
available, or by clambering up

assisted by ropes. If he is weak or
unconscious a strong crew may be
able to lift the person under the
arms facing him away from the
side of the boat. If this is not
possible, you may be able to
improvise a pulley on the end of
the boom to lift the man out of the
water (right). Alternatively, lower
the mainsail so that the boom rests
in the cockpit and the sail hangs
in the water. The person can then
be scooped up inside and hoisted
into the boat. You may have to cut
or loosen the lifelines around the
cockpit to make recovery easier.

To lift the person out of the water
the boom vang can be attached to
the boom end and used as a tackle.

Person out of sight

If you lose sight of the person in the water, the
safe recovery of a man overboard is dependent
on the ability of the helmsman to sail an
accurate course. If the time when the man was
lost and the course sailed noted, the navigator
should be able to calculate the direction of the
reciprocal course and the length of time to sail
it to bring the boat back to the right place.

If you cannot see or hear the person in the
water when you reach the place, then you
must start a square search (right). As this
depends on accurate control of speed and
direction it is often best done under power.
The aim is to cover the area systematically so
that you will pass within a set distance of the
man overboard. The navigator must plan the
course as shown, right, calculating the legs in
terms of distance travelled at a given speed
for a set time. The length of the legs will depend
on the conditions. In average daylight

conditions, you should plan to be no further
than 50 m (165 ft) from the person in the
water; at night the distance should be less.
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The length of the first leg is calculated to be twice the
maximum distance you want to be from the man.
The following legs are increased as shown.
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Sails

The types of sail used on a boat will depend on
the rig, and on the use to which the boat is put.
Some boats are simple cruising boats, others are
intended for both cruising and racing, and yet
others for racing only. Needless to say, the needs
of an out-and-out racing boat are very different
from those of a cruising boat, as the essence of
yacht racing is the search for speed, and all
other considerations, such as comfort or ease of
handling, are secondary to it. On a racing boat,
maximum speed has to be maintained in all
wind conditions; this dictates that the boat
carries a number of sails, each cut to suit a very
small range of wind conditions. In practice, this
often means frequent and rapid sail changing.
Although cruising yachtsmen naturally seek

efficient sails, they are not primarily concerned
with speed. They would prefer to sacrifice some
speed to comfort and ease of handling. They
therefore tend to carry fewer, but more versatile
sails aboard which take up less stowage space
below. As many sail with a relatively inexperi-
enced crew, any attempt to make numerous sail
changes would be both time-consuming and
arduous. As they do not expect their crew to
behave like a crack racing team, they organize
their boat and its sail wardrobe accordingly.
Rigs with fewer sails are much easier to
handle than others. The growing popularity of
alternative rigs, such as the junk rig, is probably
because they can be managed ecasily by a
relatively inexperienced crew. A Marconi-rigged

The cruising boat, above, has a
fractional Marconi sloop rig. This
means that the headsail is hoisted
| from a point below the masthead.

| Colored sails produce less glare
than white ones in bright sunlight.

o ' he Devil's Advocate, left, is using
8l sails constructed to the Genesis
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system for maximum efficiency.
These sails are engineered to
produce the greatest strength for
the least weight. Their unique
construction involves the use of
stresss-oriented fibers sandwiched
between layers of Mylar film.




sloop tends to rely on a spinnaker for good
downwind performance, and not every crew
can cope with the setting and trimming of a
spinnaker, except in very light winds.
Although alternative rigs are becoming more
common, the average small- or middle-sized
mass-produced boat is normally equipped with
a Marconi sloop rig. Whatever the rig, the sails
must be both easy to handle and do their job in
a wide range of wind conditions. The type of
sailcloth used in their construction is important.
The weight of cloth in different types of sail
varies —those for heavy weather are made of
heavier cloth. For most sails, polyester is the
standard fabric: polyester sailcloth can be
coated with a layer of filler which helps the sail
hold its shape. All sails should be of the best
quality, ordered from a reputable sail maker.
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On the Marconi ketch, above, the headsail has a
high foot for good visibility, but unfortunately the
sails are not well-cut, so the performance of the
boat will be impaired.

Both boats, left, are gaff rigged. The one, far left,
Is a gaff cutter, the other a gaff ketch. Both carry
two headsails and a gaff mainsail but the ketch is
also setting a topsail and a mizzen.

The cruising boat, below, is rigged as a junk schooner
with two unstayed masts.
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Sail wardrobe

Every cruising boat needs to
carry a selection of sails to
keep the boat sailing
efficiently in all wind condi-
tions. The number and sizes \
of sails needed will depend

on the kind of sailing you
wish to do, the type of area
you will be sailing in and, of
course, the rig of the boat.
A Marconi-rigged sloop for
coastal cruising would need
a full suit of sails which
includes a genoa, a lapper,
working jib, storm jib, main-
sail and, if possible, trysail
(a rough weather sail rigged
instead of the mainsail). A
spinnaker may also be
carried. A cutter would

need to add one or two
staysails and a ketch would
need to add a mizzen and
maybe a mizzen staysail.

Mainsail

Genoa

Lapper
Woarking jib

Spinnaker

| == =

Storm jib

Trysail

;i

I
—
b



Headsails

The type of headsail you rig will
depend on the strength of the
wind. the size of the waves, and
the capabilities of the crew. The
rougher the weather and the more
inexperienced the crew, the
smaller the headsail you will need.
Racing headsails are cut with a
low foot to prevent the wind
escaping underneath and wasting
power. However, the cruising
skipper may be happy to sacrifice
the extra drive for the increased
vision that a higher-footed sail
allows, both forward and to
leeward. Not only should the

headsail be sheeted at the correct
angle to the wind (see pages
64—5), but the angle of the sheet
to the sail should also be correct.
The aim is to keep the tension on
the leech and the foot balanced,
and to keep the clew at the right
height. Adjustable sheet leads help
you to maintain a constant
sheeting angle with different sizes
of headsail (below right). They
also allow you to adjust the sail
shape according to the conditions.
The further aft the sheet is led, the
greater the tension on the foot and
the more the leech will twist,

l’ts!_

For cruising, headsails cut
with a high foot, like the
Jib above, are best.

Mainsails

Most cruising boats are only
equipped with one mainsail, with
any adjustments in the sail area
being achieved by reefing. How-
ever, a trysail should be carried for
usein very strong wind conditions.
The sheeting angle of the mainsail
can be controlled by the use of the
mainsheet traveller, if fitted.
When sailing upwind, in medium-
strength winds, the traveller is
generally kept fixed in the middle
of the track. But in stronger winds
it should be allowed to move to
leeward to reduce the heeling
force. In very light winds the
traveller can be moved to wind-
ward and the mainsheet eased, to
keep the boom on the centerline
without putting tension on the
leech. When sailing downwind
the traveller will be allowed to
move to leeward.

Racing headsails. like the large genoa
carried here, provide great power, but
restrict vision.

For sailing upwind in
medium-strength

winds. the traveller is
positioned amidships.

In strong winds or
when sailing off the
wind, the traveller is
moved to leeward.
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resulting in excess wind being

spilled. If the sheet is eased when
sailing off the wind the clew tends
to rise so the lead should be moved
forward to prevent this happening.

A small jib needs to be sheeted
further forward than a genoa to
keep the correct sheeting angle.

In light winds the
traveller is brought to
windward and the
mainsheet is let out.
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Reducing sail

For all boats there is a certain wind speed beyond
which the full-sized sails need to be reduced in
area if the boat is to be kept sailing efficiently.
There are no firm guidelines which can be given
to help you decide when to reduce sail; it is a
decision for the skipper to make on the basis of
the type of boat, the experience of the crew and
the conditions. The only advice which can be
usefully given is that the boat should be sailing
with no undue strain on any part of it. If it
becomes clear that the boat is overcanvassed
for the conditions, the sail area must be reduced.
The headsail area can be reduced either by
changing to a smaller sail or by reefing, but the
mainsail can only be reduced by reefing unless
the conditions are very rough when a trysail can

be rigged instead. It is essential to plan changes
in the sail area carefully. The areas of the head-
sail and mainsail must be kept in proportion so
that the boat maintains its balance and con-
tinues to handle well (see page 58).

There are different methods of headsail
changing and reefing the headsail and the main-
sail, according to the equipment fitted on your
boat and the most common are described on the
following pages. These are basic seamanship
skills and should be practiced until they can be
carried out quickly and efficiently.

A basic method for changing sails is given
below. However, techniques developed by racing
crews to speed up the procedure have led to the
development of new methods and equipment for

Changing the headsail

The basic method of changing the
headsail, used when the boat is
fitted with a simple forestay and
hanked on sails, requires that the
old sail be lowered and completely
removed before the new sail can
be bent on and hoisted. Two crew
members are generally needed
to operate the halyard and to
handle the sails. Bring the new
sail onto the foredeck and

secure it, Lower the sail as
described on page 204. Remove
the halyard and stow it on the

Moving the sails
on deck

The sail stowage is often in the
fore cabin and the easy route to
and from the foredeck is via the
forward hatch. However, in some
conditions opening the hatch
could result in water getting below
and if this is the case the sail
should be taken via the main
companionway. Once a sail
change has been completed, the
old sail can either be bagged on the
foredeck, or be taken below to be
packed. If the forward hatch
cannot be opened, it will have to
be taken along the windward
side deck with great care.

pulpit. Unhank the sail and .
remove it from the tack fitting
and pass it back to be stowed,
after having removed the sheets
and secured them to the
guardrails. Take the new sail
and attach the tack while the
sail is still in its bag. Then hank
it on and attach the halyard to
the head. Meanwhile the other
crew member attaches the
sheets and adjusts the sheet
leads. Once the foredeck is clear,
the sail can be hoisted.

Having hanked on the new sail the
crew checks that the halyard is not
fouled aloft before it is hoisted

When moving a heavy sail bag
along the deck, it should be
dragged rather than carried

The crew member responsible for
gathering in the old sail braces
himself in the pulpit.
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changing headsails. A variation on the basic
method using a simple forestay, is to hank on the
new sail between the tack and the first hank of
the old sail before the latter is lowered. Twin
headfoils, a recent development, allow the head-
sail to be bent on without the use of hanks.

Both reefing and headsail changing are best
carried out before leaving your berth or anchor-
age. However, it is often difficult to predict
changes in conditions and you will frequently
have to make these adjustments at sea. The best
course to sail when reefing is a close reach, while
sail changing is easiest when hove-to or when
sailing downwind. When changing sails the
crew should always clip on their harness life-
lines to allow both hands to be used for working
in safety. It is a golden rule never to stand to
leeward of a flogging sail.

Jiffy reefing

One of the most common methods
of reducing the area of the main-
sail on modern boats is by jiffy
reefing. This is a variation of the
points reefing principle used on
many one-designs and older boats
(see page 92). It is a convenient
method of reefing as the equipment
is cheap and easy to fit and can be
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A twin headfoil in use during a sail change. The new
sail is being fed into the groove, ready to be hoisted
before the old sail is lowered.

managed by one person. The reefed

sail shape is also much more
efficient than that produced by
roller reefing (see page 216). The
equipment for jiffy reefing is
described right. Instructions for
how to reef are given below. The
reef is shaken out by reversing
the procedure.

How to reef

When you are ready to
reef, tighten the topping
lift and lower the halyard
to bring the luff cringle to
the height of the goose-
neck. Remove the lower
slugs from the mast and
hook the cringle onto
the ram’s horns (right).
Then lower the leech
cringle to the boom by
pulling on the reefing line
and cleat the line on the
boom (far right). Tension
the luff with the main
halyard and release the
topping lift. The fall of
the sail should then be
neatly gathered.

Jiffy reefing system
The system comprises a line
(A) led from the boom
throughthe leech cringle (B),
along the boom as shown
and through pulleys to

the cockpit. The luff cringle
(C) is secured to the goose-
neck either by lashing or.
more usually, by ram’s horns
(D). A small clam cleat

on the underside of the
boom (E) secures the line.
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Roller reefing

Many cruisers are fitted with a
roller reefing system for the
mainsail. This works in the same
way as rolling the sail round the
boom for one-designs (page

93), but the equipment is more
sophisticated. In many systems,
a handle on the mast turns the
boom and wraps the sail around
it. The advantage of roller reefing
is that the sail can be reduced by

any amount, unlike points
reefing, where the steps are
predetermined. However, there
are considerable disadvantages.
It is hard to make the reefed
sail set well and the boom,
unless tapered, is inclined to
droop. A further problem when
roller reefing is rigging the
boom vang, as the rolled sail
covers the attachment point on

the boom. A common solution
is to attach it to a claw which
clamps around the boom. When
roller reefing it is important to
make sure nothing gets caught
in the reefing gear and that the
slugs are not rolled into the sail.
Once the sail area is sufficiently
reduced, tighten the halyard and
release the topping lift. To shake
out the reef, reverse the process.

How to reef

After tightening the
topping lift and
removing the gate in
the mast track, ane
person turns the handle

as the halyard i1s eased.
Another crew member
must pull the leech

tight as the sail is reefed
and remove the battens.

Stowing the
mainsail

The way in which you stow
the mainsail will depend on
whether the sail is to be left
attached to the mast or
removed from it. If the sail
has no slugs you will always
use the latter method. If the
sail is to remain attached,
lower it and arrange the bulk
of it on one side of the boom.
Then take a section of the
leech about 1 m (3 ft) from
the clew and pull it out to
form a pocket. Bundle the rest
of the sail into the pocket as
neatly as possible and pull the
pocket tightly around the sail
and secure it with sail ties or
shock cord. If the luff of the
sail is to be removed from the
mast, lower the sail, pulling
the luff out from the track.
Then either pull out a section
of both the luff and the leech
to form a pocket and pack in
the bulk of the sail as before,
or flake out the sail neatly
over the boom (right).
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Above, in this method the
luff is left attached to the
mast. Two crew members
then pack the bulk of the
sail into a pocket formed
by pulling out a section of
the leech.

Left, in this method, after
lowering the sail and
removing the luff from the
mast track, the sail is
flaked out over the boom
and then secured.




Headsail furling

Furling, a method of stowing
the headsail by winding it around
the forestay, has been in use for
many years but recently, furling
systems have been developed to
allow the headsail to be roller
reefed. When deciding on a
headsail reefing system of this
kind, it is a good idea to seek the
advice of your sailmaker to
make sure that your sails are
suitable. The most effective
system uses headfoils (see pages
214-5). The whole headfoil is
rotated by a wire fitted to a
drum at the base of the forestay
so that the sail is wound evenly
around the foil from tack to
head. Always make sure that a
headsail stowed on its stay for
any length of time is protected
from sunlight with a cover.

The headsail is furled by pulling
on a wire which rotates the drum
and the headsail.

Furling the headsail completely
around the headfoil, above, is a
neat method for stowing it.
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Points reefing the headsail

Some boats carry headsails
which are designed for points
reefing. The sail may have one
or two rows of cringles or reefing
points running parallel to the
foot. If the sail has only a single
row of cringles, the amount by
which the sail can be reduced
can still be varied (see below).
When reefing the headsail it is
necessary to remove and re-
attach each of the sheets in
turn. First remove the lazy

An unreefed headsail
with one row of reef-
ing cringles. The area
to be reefed is
shown shaded.

The sail is partly
reefed by attaching
the sheets to the
leech cringle.

(windward) sheet and attach it
in the new position and then
heave-to with the headsail

aback to move the leeward
sheet. If you are reducing the
luff, rig a reefing line through
the luff cringle as shown below.
The sail should be allowed to
flap slightly. Ease out the halyard
so that the cringle can be brought
down to the tack by pulling on
the reefing line. Use the halyard
to tension the luff.

The sail is fully
reefed by lowering
the sail and securing
the luff cringle to
the tack.

=

/

The reefing line is led from the
bow fitting through the cringle
and the tack to a cleat.

When the sail is lowered
sufficiently, and the cringle pulled
tightly down, the line is cleated.

When the halyard is eased, the

reefing line is pulled to lower the
luff cringle.

Once the sail is reefed, the foot of
the sail should be secured by
lacing cord through the cringles.
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Increasing the sail area

The modern Marconi sloop, while very effi-
cient to windward, is generally underpowered
when sailing downwind in light winds. In order
to improve performance when sailing off the
wind it is often necessary to increase the sail
area. Racing crews use large spinnakers
together with other downwind sails such as the
blooper (see pages 210—1), to increase boat
speed as much as possible. There is a dis-
agreement among cruising yachtsmen about
whether the spinnaker is a seamanlike sail for
a cruising boat. It is argued that for cruising
purposes the spinnaker requires too much

Hoisting the
spinnaker

You must make sure that the
spinnaker is properly packed in
the bag without twists. It is
hoisted straight out of the bag,
which is secured to the pulpit or,
if you have a hanked-on headsail,
to the leeward guardrails. Then
attach the halyard to the head and
a sheet and a guy to each clew, as
shown right and below. Each
guy is led outside all the

rigging to a block forward of the
cockpit and back to a winch,
and each sheet is led to a block
aft of the cockpit and to a
spinnaker sheet winch. (When

Single- pole system

A common system for
cruisers is shown. Both
the uphaul and down-
haul are led aft, via the
mast and a block on the
foredeck respectively.

ancilliary equipment to control it and that it can
easily become difficult to manage if the wind
increases. However, the cruising skipper need
not be deterred from carrying a spinnaker and
using it in light and moderate winds as his
own and his crew’s experience permits. As long
as the skipper and the crew understand and
practice how to use the sail there should be no
control problems. In stronger winds most
cruisers will sail fast enough downwind under
the mainsail and headsail and it will not be
necessary to hoist the spinnaker. If you do not
choose to use a spinnaker, there are several

Uphaul

Piston
release line

Downhaul

Guy

Lazy sheet

the spinnaker is hoisted, the
windward sheet and leeward
guy are left slack, or “lazy".)
Steer onto a broad reach with
the headsail still up and clip the
pole onto the mast fitting and
the windward guy into the pole
end. Then raise outer end of the

pole using the uphaul until it is
horizontal. Then adjust the
downhaul. Hoist the sail by
pulling on the halyard as fast as
possible keeping a turn on the
winch. Once the sail is hoisted,
trim the guy and sheet and lower
the headsail.

The spinnaker pole is raised, but
is still against the forestay, as the
spinnaker is hoisted.

The sail is fully hoisted and the
guy and the sheet are trimmed to
fill the sail.

The corners of the spinnaker
protrude, with the halyard, sheets
and guys attached.
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different ways of improving performance in
light winds on a downwind course which are
described on pages 220.

Cruising boat spinnakers are similar to
one-design spinnakers (see page 112), although
they are obviously larger and are made of
heavier cloth, and require more sophisticated
control systems. The handling techniques are
also broadly similar. Basic methods of hoisting,
jibing and lowering using a common single-
pole system are shown. For methods of trimming
and playing see pages 118-9.

These cruising-racers are carrying spinnakers on a
reach in perfect conditions.

Jibing the spinnaker

The method you use to jibe the spinnaker will
depend on the system fitted. If your boat is fitted
with a double-ended pole (one which can be fitted
to the mast or guy at either end), you will use the
method shown on pages 118-9 for one-designs.
However, most larger cruising boats are fitted with
a system similar to the one shown opposite, where
the uphaul and downhaul are attached at the outer
end of the pole, and you will need to use the dip-

One crew member lets out the
uphaul, while the other person
guides the pole across.

Lowering the spinnaker

Before lowering the spinnaker, hoist the headsail to
make sure that the spinnaker cannot wrap itself
around the forestay. Next, the helmsman must
steer onto a broad reach and ease out the guy
until the pole is nearly touching the forestay. A
crew member then disengages the guy from the sail.
As soon as the sail is free, a crew member in the
companionway must pull in the leeward clew by
hauling on the lazy guy, then ease out the halyard
and bundle the spinnaker down the companionway.
It is important not to let out the halyard too quickly
or the sail could fall in the water.

Once the halyard is eased out, the spinnaker must be
bundled below as quickly as possible.

The crew on the foredeck clips
the pole onto the new guy.
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pole method of jibing described here. Detach the
pole from the guy using the piston release line and
lower the outer end of the pole by letting out the
uphaul so that it can clear the forestay and swing
the pole around to the new side. Bring a bight of
the new guy forwards and clip the pole onto it.
Raise the pole to the correct height, as the
helmsman jibes the mainsail. Adjust the downhaul
and trim the spinnaker for the new course.

The mainsail has been jibed and
the pole is being hoisted and
trimmed for the new course.
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Alternatives to the spinnaker

If you do not wish to use a spinnaker for any
reason, there are various other methods for
improving downwind performance in light and
medium winds. The genoa can be goosewinged, so
that it is not blanketed by the mainsail and poled
out to keep it set to windward (below). Another
solution is to hoist two headsails. When using this
technique offshore it is usual to lower the main-
sail to stop it chafing on the shrouds and to
prevent it from blanketing the leeward headsail.
This method of increasing downwind drive is best
suited to boats with headfoils. However, if your
boat has a single forestay you can set two head-
sails by attaching the hanks of each sail
alternately to the forestay or by attaching one by

Poling out the headsail
To pole out the headsail,
clip the spinnaker pole to
the mast and attach the
uphaul and the downhaul.
Take a spinnaker guy
through its fairlead. out-
side all the rigging and
attach it to the downhaul
fitting on the pole. Clip
the lazy headsail sheet
into the pole end. Raise
the pole to the height of
the clew and position the
pole about 50° from the
forestay. Goosewing the
headsail by pulling in the
lazy sheet.

A boomless cruising spinnaker reduces the amount of
equipment needed. Itis set flying with its tack attached
on the foredeck.
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the head and tack only. When carrying two
headsails it is usually advisable to pole out the
windward sail to keep it set. One disadvantage
with this technique is that if the mainsail is
lowered your maneuverability and control are
limited. This could be critical in the event of a man
overboard emergency. A further alternative is to
use a boomless spinnaker. Unlike the conventional
spinnaker, it is assymetrical. It is set from the
spinnaker halyard and its tack is attached to the
foredeck. As it does not require a pole or guy, it is
much simpler to control than an ordinary
spinnaker and is a good choice for a cruising
skipper, providing plenty of extra drive on courses
downwind of a broad reach.

b R —
A cruising ketch sailing downwind in light airs has

added to its sail area by hoisting two headsails set on
twin forestays.
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Mainsail control
When sailing downwind in light

Broaching

winds, once you have rigged Broaching is when the boat the effect of the rudder the
enough sail, the next thing you turns violently to windward, boat will broach. If the main-
should consider as a way ol out of control. It is most sail is too large in proportion
improving downwind common when broad reaching  to the headsail or spinnaker
performance is the set of the or running but can happen this will contribute to the
mamsa_ll. For maximum drive on any point of sailing. A tendency to broach, as once
the mainsheet should be eased common cause of broaching the broach has started the
out as much as possible without is rolling, which gives the hull  mainsail will assist the turn
allowing the boom to touch the an assymetrical underwater (see page 57). If a broach
shrouds and subject the main- shape causing the boat to occurs, the mainsheet should
sail to chafe against the rigging. move in the opposite direction  be eased out immediately and,
One of the most common faults to the way it is heeled (see once the boat is back under
in sail lfﬂmfﬂl when sailing page 57). When this force is control the mainsail area
downwind is an over-slack great enough to overcome should be reduced.

boom vang. If the boom is
allowed to rise, the mainsail will
form an inefficient curve
resulting in a loss of power. It is
also likely to chafe on the
shrouds and twist at the top of
the sail causing the boat to roll
sometimes violently, resulting in
a possibility of broaching (right).
You can avoid these problems
by using an efficient boom

vang with an adequate
purchase or winch. On larger
boats it is often advisable to take
the boom vang from the under-
side of the boom to the deck
instead of the base of the mast.

The yacht, above. has just started to broach while attempting to
jibe, probably as a result of sheeting in the mainsail.

Boom preventer
When sailing downwind there is always the taut and secure it. The mainsheet is then pulled
danger of an accidental jibe. One way to prevent in to fix the boom in position. To jibe deliberately
this occurring is to rig a boom preventer which you must of course remove the boom preventer
fixes the boom on one side of the boat. first and then fix it in position on the new side
Once you have rigged the line, ease out the main-  after the jibe. Another practice is to shackle the
sheet until the boom is out slightly too far and boom vang to a pad-eye abaft the shroud or to
then pull in the boom preventer until it is just a toe rail or stanchion ring.

e Rigging the line

- = To rig a boom preventer,

== = attach a line to the end
t :H) . } of the boom, preferably
® o with a snap shackle.

o © - _—— Lead it forward outside
all the rigging and make
it fast to a forward deck
cleat. Alternatively, lead

‘ the line through a

forward fairlead and
back aft as shown.
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Night sailing

A night passage should only be attempted if there
is a sailor on board with experience of sailing
at night (see Planning a cruise, pages 156—7).
The helmsman must learn to be able to judge
distances and direction with only the compasses,
the stars and other boats’ lights as a guide. The
crew must be familiar enough with the sail
handling routines and stowage systems to be
able to use all the equipment in the dark. It is
essential to have a good watch system (see
pages 156—7), to make sure that the boat is
properly manned by an alert and capable crew
at all times. Safety procedures must be adhered
to and a careful watch kept for all potential
sources of danger. It must be a strict rule that
nobody goes on deck unless they are clipped on
with a safety harness, even if the weather is

Lights

At night, the principal way of
detecting the presence of other
boats is by their navigation lights.
It is important to display the
correct ones on your boat and to
learn how to recognize other boats
by theirs. Different combinations
of lights show whether a boat is
under sail or power, anchored or
under tow. They also give a rough
indication of boat size. It is difficult
to remember all the variations, and
the Rules of the Road governing the
waters in which you are sailing, so
it is essential to carry a reference
book aboard which describes
them. A selection of the most
common light formationsis shown
right. The basic lights which are
used are a white stern light, a red
port side light and a green star-
board side light. Boats under
power must show one or two
forward masthead lights according
to size. The regulations specify the
angle of the arc through which
each light must be seen. As the
lights can easily move out of
adjustment. you must check them
from time to time. Sailing boats
under 7 m (23 ft) are not
required to carry more than a
simple white torch. Small vessels
under power (under seven metres
and travelling at less than seven
knots) need only show an
all-round white light. But in both
cases, in the interests of safety,

it is better to show the proper
lights il possible.

Sailing boats

covering a 135
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very calm. When preparing for a night sail,
try to get as many jobs completed before dark
as possible, including any sail changes that may
be needed later. A change down to a smaller
headsail is often advisable, as it will be easier to
handle and is less likely to restrict visibility. Only
an experienced night sailing crew should attempt
to sail with a spinnaker at night, so it is usually
best to substitute a poled-out headsail which will
be easier to control. After carrying out these
adjustments, the decks should be cleared of all
unnecessary equipment and the remainder
neatly stowed. As soon as the light starts to fade,
the navigation lights should be switched on.
Although the boat's behavior doesn’t alter
in the dark, your impression of the conditions
may be different. It will often seem rougher than

Sailing boats over 7 m (23 ft) are required to show a stern light
arc, and side lights covering an arc of 112.5" each,
from dead ahead. The arcs are the same for lights on boats under power

Large boats under power
Boats over 50 m (164 ft)
when under power must
show, in addition to the
normal power boat lights,
a second masthead white
light shining forwards
over the same arc, but
higher and further aft
than the first.

Boats at anchor

Any boat at anchor must
show a single all-round
white light forward in the
boat. Vessels over 50 m
(164 ft) must also show a
second all-round white
light lower and further aft
than the first
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in daylight and inexperienced night sailors may
feel nervous and disoriented. The helmsman
depends on the compass for steering at night,
but it is important for him not to stare at it con-
tinuously — his night vision will be impaired and
it may give him eye-strain. When steering, try
to use the stars or moon, or any other reference
points, for periods of time. using the compass
only to check the accuracy of the course. At
night it is, of course, much more difficult to judge
the setting of the sails. You will need to check
the luffs occasionally with a flashlight. Be careful
not to use unnecessary light on deck —it could
impair your night vision for up to 20 minutes.
Red lights should be used at night below decks.
For navigating at night, see the section on
buoyvage, pages 260-2.

The crew on a boat, right, in the “"Wight by Night”
Race, 1975.

Sailing boats under 12 m Power boats
Sailing boats under 12 m (39 ft) In addition to stern and side lights, a white masthead light is
may combine the lights in one shown forwards over a 225" arc. Boats under 20 m (66 ft) under

masthead unit, unless under power. power or sail may have combined side lights (above).

Vessels in special circumstances

Above, a vessel constricted in its ability to maneuver
by its draft may show three all-round red masthead
lights, in addition to standard power boat lights.
Above right, a tug and tow of a combined length of
under 200 m (660 ft). The tug must show standard
power boat lights with an additional masthead white
light over the first and a yellow towing light over the
stern light. The towed vessel shows side and stern
lights. Right, a vessel trawling must show side and
stern lights and green over white all-around lights.
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Sailing in fog

Fog, even more than rough weather, presents a
great danger to a small boat. Reduced visibility
increases the possibility of a collision with
another vessel, since even lights cannot easily
be seen. There are several different types of fog
(see pages 278—9), but all types cause problems
for the small boat. If fog has developed or is
expected when you are in harbor, you should
not begin a passage until it clears. The skipper
who deliberately sets out in reduced visibility is
courting danger. If already out at sea when fog
starts to form, the skipper must put into action a
well organized procedure to minimize the risks
as far as possible. The navigation of the boat is
important and, at the first hint of reduced
visibility, the navigator must use every means
at his disposal to verify his position and then to
plot a course to avoid shipping traffic and
dangerous waters. He must constantly update
the position and aim to keep the boat in safe
waters even at the expense of completely altering

When visibility is poor. other boats or ships may
appear with little or no warning. resulting in a serious
risk of collisian.

the original passage plan (see pages 156 —7).

Preparation

As soon as fog starts to appear or
there is a threat of fog, the skipper
and crew must start to make
preparations to make the boat as
noticeable as possible. A radar
reflector should be hoisted, if it is
not kept permanently hoisted in
position (see opposite) and you
must start to make the appropriate
fog signals and turn on the boat’s
navigation lights. Crew members
acting as lookouts, should be
stationed fore and aft to watch and
listen for other boats. All the crew
must wear lifejackets, but they
should not clip on their safety har-
nesses. Thisis because, inthe event
of a collision, the crew may have
to jump clear and must not be
attached to the boat. Even those
crew members resting or asleep in
the cabin should wear lifejackets
and remain fully clothed. Anybody
in the fore cabin should move to the
main cabin because of the risk of
damage to that part of the boat in
a collision. If possible, the dinghy
should be towed behind the boat
so that it is immediately available.
Havethe liferaft ready, and red and
white hand flares to hand, to use
to draw attention in an emergency
(see pages 314—5). It is useful to
have aroughidea of your visibility.
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One way of estimating this is to
drop a bundle of paper overboard
and to note the length of time it
takes for it to disappear from view.
The navigator should then be able
to work out how close another
boat can be before it is seen. It is
important that the boat is kept
moving so that it has enough
steerage way to maneuver out of
the way of other boats, but you
should not go so fast that there
would not be time to react if you
were to see another boat. In light
winds it may be better to use the
engine, but it must be switched off
from time to time to listen for
signals from other boats. If you
have to cross a main shipping lane
do soatright angles and as quickly
as possible. One way of reducing
the risk of collision is to head for
shallow water which large boats
cannot negotiate. You must
remember that other small boats
are likely to have the same idea, so
look out for them. If possible,
anchor once you have reached the
shallow water and make the
appropriate signals while
maintaining a careful lookout.
Although you will be signalling
yoursell, and listening for other
boats, you must not rely on sound

signals and must keep a careful
watch at all times. Lookouts on
large ships may be deafened by
the noise of their own engines and
may well be unaware of your
presence, so never stand on your
rights and depend on another ship
to take avoiding action first. If
you see another boat you must
take the responsibility of moving
out of the way. The first glimpse
you may have of another boat on
a collision course with you may be
the white bow wave. If you are
heading straight for it, try to turn
the boat so that it is end-on to the
other boat. This gives the greatest
chance of being pushed aside by
the bow wave. Similarly. if you
are on a converging course turn
so that you are facing in the same
direction as the other boat, to
result in a glancing blow.




Radar reflector

Ships, fishing vessels, and an
increasing number of yachts are
equipped with radar instrumenta-
tion. To increase your chances of
appearing on their screens, hoist
a radar reflector in your rigging,
or attach one permanently to the
mast between 5 and 7 meters
(16.4-23 feet) above the deck. If
you have one of the metal plate
detectors, it must be mounted in
the “rainwater collection” posi-
tion to ensure the maximum
reflection of radar waves. Those
mounted inside plastic containers
offer the greatest protection for
sails and rigging. If buying a
new reflector ask for a recent
“consumers’ survey' to be sure
that it works.

The mizzen mast of this ketch is
used to place aerials and radar-
reflector high above the deck. The
reflector is in the correct
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This mast-mounted canister
houses a composite display of
small reflectors.

Sound signals

In fog. the normal way of detecting the presence of
another boat, and advertising your own, is by the
sound of fog-horns, bells and gongs. Different
combinations of these sounds are used to indicate
boats making way (travelling under sail or power),
under way (not at anchor or moored but not moving
through the water), at anchor and aground. The
pattern of sounds also gives a broad indication of the
size of the boat. Boats under 12 m (39 ft) need only
carry an “efficient sound signal”’, usually an aerosol
fog-horn, illustrated below, (It is important to
remember that the cannisters run out fairly quickly,
so spares must always be carried.) If required, other
sounds can be made by improvisation. Boats over
12 m (39 ft) must carry a bell in addition. Boats over
100 m (328 ft) may also be required to make gong
signals. Horn signals can be either short (one second)

Under sail

raincatcher position.

or long (four to six seconds) and bells can either be
sounded as a single ring or as rapid ringing for five
seconds. Gongs are always sounded singly. Each set
of sounds must be repeated at specified maximum
intervals. As with lights, it is important to familiarize
yoursell with the most common signals (shown
below) but you must also keep a reference book
aboard to remind you of unusual ones, and the Rules
of the Road governing the waters in which you sail.
In a crowded channel, it is easy to be confused, and
you may have difficulty discerning the direction of
the signals, as fog can distort the sound. The sounds
made by navigation marks also add to the com-
plications but it may be essential for the navigator
to recognize them. The equipment on the buoy will
be marked on the chart and a description of the
sound made can be found in a nautical almanac.

Aground —over 100 m (328 fi)

Aerosol fog-horn

> S

Key
==———— 5|
Bell

Fog-horn

Rapid bell ringing
O Gong

One long horn blast and two short
ones every two minutes. This also
applies to a boat with restricted
maneuverability.

Making way under power
One long blast on the horn every
two minutes.

e SR
Under way

Two long horn blasts at two,
minute intervals.

Aground —under 100 m (328 ft)
Three bells followed by rapid
ringing and another three bells at
one minute intervals.

Three bells, followed by rapid
ringing. three bells and a gong
sounded aft every minute

At anchor —under 100 m (328 ft)
Rapid ringing of the bell forwards
in the boat at one minute intervals.

O

At anchor—over 100 m (328 ft)
Rapid ringing of a bell forwards,
followed by a gong sounded aft
at one minute intervals.

Pilot boat on duty

Normal signals for a boat under
power, followed by four short horn
blasts every two minutes,
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Rough weather sailing

Most cruising boats are better able to cope with
prolonged periods of strong wind and large seas
than one-designs, as they are more robust
and rarely capsize. They also provide a refuge for
the crew from the wind and sea in the cabin
below. There is no strict threshold beyond which
a moderate to strong breeze becomes rough
weather. It depends on the type of boat, the
experience of the crew and the course being
sailed. A crew without much first-hand experi-
ence of sailing in rough weather may feel that
they are in strong wind conditions when a crew
with a wide experience of bad weather are
enjoying an exciting sail. As a general rule, you
need to consider using heavy weather tech-
niques when you, your boat or crew begin to
find the conditions too great a strain.

Every cruising skipper should be alert to the
possibility of being caught out at sea in rough
weather, and he must be aware of the strain the

increased force of the wind will put on his boat
and also the debilitating effect the conditions
will have on the crew. He will need to consider
the various courses of action open to him:
whether to make for a sheltered harbor or
anchorage, or to attempt to ride out the bad
weather at sea. In order to prevent the crew
from being surprised by the new situation, the
skipper should make sure that they practice
rough weather techniques, using the appro-
priate safety equipment, in moderate breezes.
even when such measures are not strictly
necessary. If you have never sailed in rough
weather it is difficult for you to imagine the
effect of heavy seas and strong winds. However,
when fitting out your boat you must try to
appreciate the strength of the forces the equip-
ment may have to endure. It is a help if your
sail wardrobe includes a really small storm jib
and, if possible, a trysail (see pages 212—3).

Preparation

As soon as you are aware that
there is likely to be rough weather
ahead, it is important that you
start to make preparations, even if
you are planning to make for a
sheltered harbor. The deck area
should be cleared of loose equip-
ment, and other items, such as
the tender and liferaft, checked to
ensure they are securely lashed
down. The cabin must be
preserved as a place where the
crew can take turns to rest, so
you must try to arrange that it is
kept as tidy and dry as possible.
Everything must be securely
stowed so that it will not fall
around the cabin if the boat heels
violently. All hatches must be
securely bolted shut and any
ventilators, which may let in
water, blocked. The companion-
way washboards must be securely
fitted in place and only opened for

Tactics

When there is a threat of bad
weather at sea, the skipper must
decide on the course of action on
the basis of severity of the expected
conditions, the experience of the
crew and the strength and
reliability of the boat. If you are
close to a sheltered port with
known safe berthing or mooring
facilities, it is advisable to head
towards it, However, possible
that entering a harbor on a lee
shore or where the wave pattern
is likely to be irregular, or where
the water may be shallow, could
be far more dangerous than
staying out at sea. Always try to
make for shelter to windward.
Once in harbor, or if you are
there when bad weather is
forecast, double up all lines and
do not attempt to leave until the
weather is clear. If you are not
within reach of a safely

access, if necessary. The crew on
deck must be dressed in warm and
waterproof clothing and each
person must wear a properly
adjusted safety harness. It is vital
that the skipper emphasizes the
importance of clipping on lifelines
before emerging from the
companionway. As some water is
bound to be shipped, the bilges
should be pumped dry before the
bad weather arrives and atregular
intervals thereafter. It is a good
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The crew must be secured by a
safety harness when working on
deck or in the cockpit.

idea to eat before the boat starts to
react to the increasing wind and
seas because it is likely to be
difficult to cook later on. Some
easily eaten food should also be
prepared for later and seasickness
pills passed around. If visibility is
likely to be poor, the navigation
lights should be switched on and
the radar reflector hoisted.

approached harbor, or if you are
anchored near an exposed lee
shore, you have no choice but
to ride out the gale at sea. Your
efforts must then be concentrated
on gaining as much searoom to
leeward as possible.




Procedure

As the wind increases, no matter which point of
sailing you are on, you will have to reduce the sail
area by degrees by reefing and using smaller sails.
If you are beating to windward, the deterioration in
the weather will be particularly noticeable and you
will have to reduce sail quickly. Sailing offwind in
rough weather places less strain on the boat and is
more comfortable. However, you must not allow
yourself to underestimate the strength of the wind
and in most circumstances it is better to use less sail
than you think you can handle. There is also a
danger of sailing too fast when travelling downwind,
as the effect of the boat moving quickly through the
water can disrupt the waves coming up from
behind and cause them to break over the stern.
Often the boat can be made more comfortable by
sailing under the headsail alone. On all points of
sailing take account of the way you approach the
waves using the techniques as described for one-
designs on pages 131—3. If you wish to avoid going
off course, or if you want to give the crew a rest. you
should stop the boat as much as possible by
heaving-to, using one of the methods described on
page 206, or by lying a-hull. Heaving-to is a useful
way of riding out rough weather as it is the best way
to reduce drift to leeward. However, the fact that
there are sails up means that unless you have a
very small storm jib and a trysail, there may be
considerable strain on the boat. In addition, waves
may be breaking over the boat and the hull and
rigging will be prone to damage. If the strain on the
equipment becomes too great while hove-to, and if
you have sufficient searoom to leeward, the next
thing to do is to take off all the sails and either lie
a-hull, or run before the wind. Lying a-hull has the
advantage that the drift to leeward, while greater
than when lying hove-to, is much less than while
running and it will normally be your next course of

Slowing the boat

When riding out a gale at
sea, you may need to devise
ways of slowing the boat. One
method is to trail a long,
heavy warp—at least 45m
(150 feet)—in a bight (loop)
behind the boat. Each end is
led through a stern fairlead
and around a winch before ——
being cleated. Another
technique is to trail a drogue
(an open-ended conical D ———

| canvas bag), behind the boat, Trailing lines
but this may hold the boat
too well and prevent it giving

. way in large waves. A drogue
can also be let out from the
bow to try to make the boat
lie head-to-wind and reduce
drift. However, this may result
in the boat lying beam on.

CRUISING/Rough weather sailing

The cruising boat, above, is carrying a small jib
and a deeply reefed mainsail.

action. Once the sails have been lowered, the tiller
should be lashed to leeward, and the boat will lie at
its natural angle to the wind. The boat will heel over
and the danger is that it may be flung to leeward
by the waves and capsized if the seas are very large.
If this seems likely to happen, you will have to run
before the wind or, if there is insufficient searoom,
try to lie to a drogue (below). When running under
bare poles, the boat must be steered constantly.

In strong winds the boat may travel too fast causing
the waves to break over the stern and an attempt
will have to be made to slow the boat down using
one of the methods described below. If the conditions
continue to deteriorate and you feel that your crew
are in real danger, it may be necessary to take
emergency measures and summon assistance (see
pages 314-—7).
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Rules of the road

All vessels at sea are governed by rules of the
road that dictate which vessels shall stay clear of
the other in various meeting situations. These
rules, known as the International Regulations
for Preventing Collision at Sea, 1972 (72
COLREGS). were augmented and amended in
1983 and 1989.

Furthermore, the various and confusing sets
of rules that once applied in different areas of the
U.S. have in recent years been aligned so that in
almost all situations one set of rules applies,
these being the new Inland rules. These differ
slightly from the International rules and it is
important to know which rules you are sailing
under. Precise descriptions of the lights, sound
signals and actions required of every vessel

under each rule, as well as the waters to which
each rule applies, is published by the U.S. Coast
Guard in a book called ‘“‘Navigation Rules,
International —Inland”. It should be required
reading for all sailors.

Remember that the skipper of a pleasure boat,
however small, has the same responsibility to
obey the rules as does the captain of a large
tanker. Remember also that a sailboat under
power, even if its sails are hoisted, is considered
a power boat. It is a good idea to buy or make a
set of cards containing the information you are
likely to need (especially if you are sailing as a
recreation and have not had the benefit of
constant practice), so you can get to them in a
hurry when danger looms.

Courses of action

For the skipper of a small
cruising boat there are several
points to consider when sailing
in areas used by both small and
large vessels. One of these is
how to keep an adequate look-
out. On most small- or medium-
sized cruising boats, the crew

is usually fairly small and often
relatively inexperienced. If you
are the skipper you need to
know if an approaching vessel
is likely to be a danger, but an
inexperienced crew member may
well not be able to determine
this. The simplest solution is for
you to stipulate that all vessels
sighted should be reported to
you. You also need to know
rapidly where the vessel is, and
the simplest way for the crew to
report the information is by
using the clock notation system
(shown below).

Once a vessel has been sighted,
the skipper has to determine
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whether there is any risk of
collision. The best and quickest
way to do so is to take a series
of bearings of the other vessel,
normally by using the hand
bearing compass. If the bearings
change significantly (that is if
there is a difference of several
degrees between each bearing)
there is no danger of collision,
but if they remain constant,

the risk still exists. If a hand
bearing compass is not used,
you simply line up the other
vessel with a fixed object on the
boat, such as a stanchion, to
see if these stay in line. If they
do, the boat is on a collision
course. If the other vessel
appears to move ahead in
relation to the stanchion
(provided, of course, that you
have not moved and altered
your own sight line) then it will
cross your bows. If it appears
to move behind the stanchion it

The large ship. right, would be
described to the skipper as “large
ship at two o'clock, moving from
right to left”. (In practice the
vessels would be considerably
further apart when sighted!)

will pass astern of you.

If there is any risk of collision
vou have to decide quickly
whether you have the right of
way under the regulations. A
handy reference guide is the
only way of checking unless you
happen to know the rules very
thoroughly. If you decide that
you have to give way, take
action immediately, normally by
altering course; you need to do
so to an extent where your
actions are clear to the other
vessel, Often, when a large
vessel is approaching, most
skippers prefer to alter course
even if they have right of way.
In any event, the other vessel may
not have noticed you because your
boat is too small to be seen in time
or to have shown up on the radar.
If fromx your bearings you
realize that you will clear the
larger vessel, beware of crossing
ahead of it even if the bearings
show you he will pass astern. It
is much safer to pass astern of
him yourself. If you alter

course to go astern of the other
vessel (that is, not to stand on
your rights) keep your new
course consistent and make sure
he realizes what you are doing.
Otherwise, the other vessel may
be confused by your intentions.
Continue to keep an eye on the
other vessel afterwards; large
ships have radar and may well
have to alter course to avoid a
danger which you cannot see.




Steering rules

These define which vessel must
stand on its course and which
give way in any meeting
situation. The basic rules
covering meetings are shown on
page 98. Special situations
involving power craft are shown
here. In general, the overtaking
boat keeps clear; the boat to
starboard of another in a
crossing situation has right of
way; boats meeting head-on
should pass port to port before
applying a rule, a skipper must
know what the other vessel is
doing. This is made easier by
certain shapes that are shown by
day (see page 230) and lights by
night (see page 222).

o M L e e S M e e
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A vessel fishing or trawling (but
not using trolling lines) in open
water has the right of way except
over a vessel not under command
or with restricted maneuverability.

Traffic separation
Schemes to separate vessels are
used in areas of dense traffic.
Through traffic is separated from
local traffic and the through
traffic is split into two streams.
Traffic lanes are separated by
areas where no movement is
allowed except in specified
cases. Boats joining a through
lane should normally do so at
- either end of it, but if this is not
possible they should enter the
lane at as shallow an angle as
they can. Local traffic keeps out
of the lanes and uses the inshore
zones. Any vessel crossing a
| traffic separation scheme should
do so at right angles to the flow
of traffic, and should take great
care not to cross in front of
passing boats. Only vessels fishing,
crossing over the lane or in a

state of emergency can enter the
separation zone,

CRUISING/Rules of the road

All vessels, except those
not under command or
restricted in ability to
maneuver, must avoid
impeding a vessel con-
strained by its draft.

In a narrow channel.
vessels must keep
as close to the
starboard side of the
channel as possible.

A vessel of less than 20 m
(66 ft) or a sailing vessel
must keep clear of
vessels which can only
navigate safely within a
channel.

Separation
zZone

f Traffic lane

—

C Inshore zone

A traffic separation scheme, above, consists of inshore zones,

two traffic lanes and a separation zone
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Sound signals

Sound signals are used in fog to
identify vessels (see page 225) but
are also used in clear visibility
when vessels are in sight of one
another, and wish to indicate that
they are carrying out a
maneuver. Normally small boats
carry an aerosol foghorn with
which to make the signals but a
bell, whistle or gong are also used
in some cases. When vessels under
power are in sight of one another,
and if one of them is altering course
or maneuvering it must indicate
its intentions by the use of whistle
signals (below). At night, as well
as, or instead of, the whistle an
all-round white light can be
flashed for the appropriate
number of times. When a vessel

==

Two long blasts, one short blast
The signal for a vessel wishing to
pass another vessel to starboard in
a narrow channel.

N E

Two long blasts and

two short blasts

Signal for vessel wishing to pass
to port in a narrow channel.
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is approaching a blind bend

or an obstruction in a

channel it should give one
prolonged blast. This has to be
answered by a prolonged blast
from any approaching vessel
which is similarly obscured from
view. In a narrow channel

if a vessel wishes to overtake
another, and can only do so

if the vessel ahead takes some
avoiding action, then the over-
taking boat must indicate its
intentions as shown below. The
answering call from the vessel
being overtaken is either the
permission to pass signal or one
which indicates that the intentions
of the other vessel have not been
understood (below),

One short blast
Signal for vessel
(far left) which
intends to alter
course to
starboard.

Two short blasts

Signal for vessel
(far left) which
intends to alter
course to port.

Three short blasts
Signal for vessel
(far left) which
has its engine

in reverse.

One long blast, one short blast,
one long blast, one short blast
Signal for leading vessel which
agrees to being overtaken.

Five short blasts

Signal for vessel which wishes to
indicate that another vessel's
intentions are not clear.

Daylight shapes

To make identification easier
during normal daylight hours,
vessels often carry specific shapes,
normally made of metal, attached
where they can best be seen. These
demonstrate the type or purpose
of a particular vessel. At night,
lights are always used instead
(see page 222).

Vessel fishing or trawling (not
trolling) over 20 m (66 ft)

Vessel constrained by its draft

Vessel restricted in its ability
to maneuver
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NAVIGATION/Starting to navigate

Starting to navigate

Man is as much a natural navigator as
migratory birds or animals. The difference is
that whereas birds and animals use their
navigational skills to survive, modern man no
longer needs to do so and the natural skills are
dormant. Anyone used to living and working in

the countryside usually has a good sense of

direction coupled with an ability to gather
information from natural signs. In fact, every-
one unconsciously uses some basic navigation
techniques in everyday life: moving around the
landscape they navigate by eye from one
identifiable landmark to the next.

Pilotage

For many yachtsmen, who never venture far
from their local area, navigation at sea is a very
similar process to finding their way around on
land. This particular type of navigation is
known as pilotage (see page 256). It is used
when sailing in protected or familiar waters, or
in estuaries and bays where there are easily
recognized landmarks, as well as for entering
and leaving harbors in good visibility. All that
is needed for piloting your way around is a
chart, a steering compass, basic plotting instru-
ments and a depth sounder.

As you go further afield and attempt short
passages along a coastline, your navigation
skills have to improve. To begin with, you
should plan to undertake short cruises in
good weather in sight of landmarks. You will
have to consider the state of the tides and bear
in mind that if the weather deteriorates, or if
visibility decreases, you may need to rely solely
on your ability to navigate by instrument alone.
You will need additional navigational equip-
ment: a nautical almanac, a tide table of the
area, a handbearing compass, a radio receiver
and a pair of binoculars. As your navigation
becomes more proficient you can undertake
passages out of sight of land. On these, you rely
on pure navigational skills alone to find your
way, and you will need more sophisticated
equipment on the boat. Navigation is often
regarded, quite wrongly, as a highly mathe
matical subject. In fact, the only mathematical
skills needed are those of simple addition and
subtraction, with some division and multiplica-
tion at times. If you have enough intelligence to
work out your weekly shopping bill, there is no
reason why you can't learn te navigate.

The way the subject is sometimes taught can
confuse the potential navigator. Sitting at a well
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lit desk in night school, solving hypothetical
navigational problems, is a far cry from
crouching over the chart table of a boat, feeling
seasick and with a number of other problems to
tackle, all demanding immediate attention.

Preparation

For the average skipper of a small boat with
a family crew, learning to understand the
priorities and how to satisfy them as quickly as
possible is the key to success. One way you can
make the task a lot easier is to do as much
preparation as you can before starting a
passdge: look up sailing directions, plot rough
courses on the charts and make lists of buoys
and lights in the order you are likely to meet
them, and mark the tide table with the
appropriate times. If you do all this before
starting out, in the comfort of your own home,
you will reduce your workload considerably
when at sea as well as building up a picture of
what to expect on the voyage.

It is important to realize that your navigation
can only be as good as the information you have
at your disposal. Spare no effort to make sure
that it is constantly updated. Only experience
will give you the knowledge to handle the
information properly, reliably and accurately ;
but when navigating a small boat, do not expect
to eliminate errors. Even the best navigators
make mistakes and understanding how errors
occur, and making allowances for them, is
probably the least recognized part of the whole
subject. Minor errors waste time and effort and
major errors, at the worst, are potentially
dangerous. The way to reduce them is to double
check every calculation before you rely on it
and where possible to double check every piece
of information you use.

Practice and experience

When you begin to navigate, you will find that
all your calculations take time and effort but as
you become more practiced, you will find the
process much simpler. It is surprising how
after only a few passages you will rapidly
develop your skills. Navigation, like any other
aspect of boat handling, is largely a matter of
common sense, practice and experience. Before
you begin, however, you need to be familiar
with the basic terms used in navigation and
these are explained opposite. The following
pages explain the elements of navigation
needed in off-shore cruising.




Position

The system used in navigation
to describe position on the earth
is a grid with sets of lines
running from east to west and
north to south. These lines are
called parallels of latitude (when
east to west) and meridians of
longitude (when north to south).
The position of any place can be
given by naming the exact
longitude and latitude (see pages
24(0—1 for chart information).
Longitude and latitude lines are
formed as shown below, and
measured in degrees (), minutes
(") and tenths of a minute. There
are 60 minutes in one degree.

Latitude

Lines of latitude are drawn
parallel to the equator by
measuring from the center of
earth in degrees, using the
equator as 0°. Lines of latitude
run 0° to 90°N and 0° to 90°S.

Longitude

Lines of longitude are drawn

from the north to south poles by
measuring from the center of the
earth along the equator using the
Greenwich meridian (0°) as the
starting point. Lines of longitude
run 0° to 180°E and 0° to 180°W.

NAVIGATION/Sta

Direction

In navigation terms, a direction
is given as the angle between
that of the direction itsell and
north. When the direction is one
along which your boat is sailing,

it is known as a heading or 270°

rting to navigate
0

L 090"

course. When it is a direction

between your boat and another

object, or between two objects, it

is known as a bearing. Both

bearings and headings are

measured in degrees clockwise

from north. The meaning of

north varies, however, and can 7
be described either as true. E
magnetic or compass north

(see below and page 238). A &
bearing of 120° from true north 320° N
will have the suffix T added Bearing A
(120°T): a bearing using yo .

magnetic north has M added 3

Heading

090°

(120°M) and one using compass 270°
north has C added (120°C).

To give the direction of a
heading (above right) or a
bearing (right), measure around
from north (0°) clockwise, in
degrees.

Distance, speed and depth

180°

For all purposes of navigation,

distances at sea are measured in

nautical (or sea) miles—one
nautical mile is equal to 1’ of
latitude (averaging 6080 ft—
longer than a standard mile),
The symbol is NM. A nautical
mile is divided into 10 cables,

written as tenths of a mile. Thus

the standard abbreviation for
5 miles 2 cables is 5.2 NM.
The unit of speed is the knot

When lines of longitude are
described as running from

north to south, this refers to
true north and south, that is

the geographic poles. In a
boat, a compass is used but
this shows magnetic north
and south, and aligns itself
along the earth's magnetic

field which runs between the

magnetic poles. These differ
in position from true north
and south —the amount of
the difference is known and
is called variation.

- Magnetic variation

and the symbol used is Kn. One
knot is defined as one nautical
mile per hour.

The current unit to measure
depth is the foot. The
original unit of measurement,
the fathom, is found on older
charts and is indicated as fm.

A fathom equals 6 ft.

north

Magnetic
south
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Navigation equipment

Before you start on the practical aspects of
navigation, you need certain items of equip-
ment. The essential ones do not need to be
elaborate or expensive. Where plotting instru-
ments are concerned, you have the choice
between traditional instruments, such as roller
or parallel rulers, and proprietary instruments,
such as the two simple plotting instruments
(below). One of your first priorities if you have
a small boat is to make sure that you have a
reasonable size chart table to work on. It should
measure 58 cm by 75 cm (24 in by 30 in)
minimum —any smaller and it will not accept
an Admiralty chart folded once. If you don't
have a permanent chart table, use a flat board
which can be stowed away when not in use.

It is important to make sure that you have
adequate stowage space for all the equipment
used at the chart table, together with a shelf
for navigation books. The charts themselves
need to be stowed flat, folded once only. The
boat’s navigation instruments are usually
arranged around the table where they can be
easily read by the navigator. The whole area
must be adequately lit and the lighting
arranged in such a way that it doesn’t disturb

Plotting instruments

There are many types of plastic plotting instruments
on the market but the two shown below are probably
the most commonly used. One, a simple rectangle
of transparent plastic, engraved with semi-circular
scales and a set of parallel lines, can be used to
plot a line in a required direction, to measure the
direction of an existing line or to draw lines parallel
to one another. The other consists of a square of
transparent plastic engraved with a grid of parallel
lines, a rotating plastic circle marked like a

the rest of the crew at night. One solution is to
have a small bulb, covered with a hood, on the
end of an adjustable stalk. It can be moved to
provide either focused or a more diffused light.

The position of the chart table in the boat is
important. Ideally it should be in the middle,
where there is less motion; most important,
though, is that it be close enough to the cockpit
for navigator and helmsman to be able to talk.

e

The chart table, above, is well arranged with the
equipment and instruments ready to hand.

compass card and a swinging arm. Because the
circle rotates, variation can be allowed for before
plotting or measuring directions. This allows the
navigator to do all his plotting in degrees magnetic
if he so wishes thus helping to eliminate possible
errors. In use the square is lined up with a line of
latitude or longitude and the arm is swung to line
up with the required direction on the compass scale,
and the line drawn. Alternatively the arm can be
lined up on the chart and the direction read off.

The simple rectangular plotter | N
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(top) is a convenient size and is

robust with no moving parts to

break, but it only enables

directions to be measured or

plotted in degrees true. Also it

can be inconvenient to use

when the lines of latitude or

longitude are widely spaced.
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The plotter shown below, on
the other hand, has the
advantage that plotting and
measuring can be done in

Rectangular plotter

degrees true or magnetic =

equally conveniently. Itis, [, =&
however, larger and, because

it has two moving parts,

Adjustable plotter
more likely to get broken.




Parallel rulers

There are two types of parallel
ruler, one version has two

arms which enable the ruler to
be walked across the chart
without altering the angle at
which they were positioned.
The other type has two knurled
wheels which enable the ruler to
be rolled across the chart, while
achieving the same result.
When in the correct position the

wheels can be locked to prevent
movement. Parallel rulers are the
traditional plotting instrument
and people learning navigation
for the first time are usually
taught to use them. They are
not, however, the easiest
instrument to use accurately
and for this reason many
experienced navigators use a
protractor instead.

The roller paralle! ruler is simply rolled
across the chart. With the sliding type, one
leg is held firmly while the other extended.

and the movement repeated.

Roller parallel ruler
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Logbook

A logbook is an essential

part of the boat’s equipment.
You will need it for recording
events, as they occur. It must
be kept as neatly as possible
as you will need to refer to it
from time to time, particularly
on longer passages. Most navi-
gators use a simple exercise
book or loose-leaf sheets
(below). Some navigators keep
a second log book which is
used by the watch on deck

- aAw AL
A

(see page 157) and the
information is then transferred
by the navigator to the main
logbook. A rough notebook is
useful for working out any
rough calculations before
they are transferred to the
main logbook. Should you
enter into a dispute of any
sort over your rights at sea,
your logbook can be used in
evidence and it is therefore
important to keep it accurate.

NAVIGATION/Equipment

Dividers and
compasses

You will need ¢ pair of
compasses and dividers for
marking off and measuring
distances on a chart. Buy the best
quality in either brass or
stainless steel. They should be

at least six inches in length so
that they have a reasonable
span. The compasses need only
be simple ones.

Al

A pair of single-handed (1) and
straight dividers (2), and a simple
pair of compasses (3).

To use single-handed dividers,
hold them as shown. Pressure
on the upper part opens them:
on the lower part, shuts them

Time. | kog &i‘% Cousse wwd | Baw fernavts

23| oo | - 54 | 1005 | Defavted Yavmontin ande fonse( .

12:45 | 0.8 | 240 | 240°c | 54 sconce Juoy , full man, Ne. Z [ib.

13:00 | 24 | 40 [0 | s¢ ﬂ(aw)én:ﬁu%.

13:30 | 52 |285°C | 285% |Sw5 | looy: Sgsm'ygus.g@@zsmb,uo,z
(1T

i4:20 |10.9 |285° | 310 C b5/ 1003 |2 Slads omd No. 2 [ib. Fix, see
chavt. Wind Veeniy ,

g -_-_-.-.-'

To mark off a greater distance than
the dividers’ span permits, measure
the distance in stages by rotaling
the dividers.

Pencils

You will need some soft pencils
(2B are ideal) which do not
permanently mark the charts.
They should be hexagonal,

as the round ones roll off the
table. You will also need a good
eraser and a pencil sharpener.
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Compasses

The magnetic steering compass remains the
fundamental navigation instrument on most
sailboats, despite the development of electronic
fluxgate compasses, which are used in such
instruments as autopilots and modern hand
bearing compasses. The basic purpose of all
compasses is to indicate compass north (see
page 24()). Magnetic compasses have a circular
card with degrees marked around the
circumference, from 0” to 359°, usually with a
mark every 5’ and a figure every 10°. Compass
markings vary according to different brands and
designs. Electronic compasses give digital
readouts in degrees.

The card of a magnetic compass is poised on a
pivot point and has several small bar magnets
fixed to its underside. The whole assembly is
supported in a bowl and this is usually filled
with a mixture of water and alcohol. This fluid is
used to float the card and damp out any violent
oscillations, while allowing the card to move in
response to the earth's magnetic field.

Steering compasses

There are a number of different

A vertical post or line engraved inside the
compass bowl, called a lubber line, represents
the boat’s bow, and indicates changes in its
heading relative to the compass. In older
compasses the whole bowl assembly is mounted
in a gimballed fitting to keep it horizontal as the
boat heels. On most newer compasses, especially
those mounted on a pedestal or on a bulkhead,
only the card assembly is gimballed; thus the
bowl itself does not need gimbals, and tilts with
the movement of the boat while the card and
lubber line remain level.

Fore and aft
lubber lines
z 2z N Card
1B \30 350 3303 [ 45" lines

R\ %’ a4 Pivot
A top and edge reading compass card with pivot,

and fore and aft lubber lines. Also shown are two
45° lines used for viewing from the side.

types of steering compass but
whichever you choose, you should
make sure it is a good quality
one. Pick the one with the largest
and most clearly marked card.
The compass should have some
form of illumination so it can be
used at night, and it should be
sited where the helmsman does
not have to peer sideways at it
when steering. Make sure the
compass is at least 2 m (6 ft) away
from the engine. Take care also
to keep any movable items of
metal away from it. If you have a

Binnacle
compass

wheel-steered boat the compass
is usually mounted in front of the
helmsman in a case on a pedestal
(known as a binnacle compass —
below). In the case of tiller-
steered boats, it is best to have
two compasses, one on each
bulkhead (right), so that the
helmsman gets a clear view of
the compass from either side of the
boat. If you use a grid compass
(below), which is read from above
by lining up parallel lines, the
siting is less vital as the reading
does not distort when the
helmsman sees it at an angle.
Grid
compass

Bulkhead compass

This is mounted on the bulkhead.
Make sure that the center line of
the compass is parallel with the
centerline of the boat.

Binnacle compass

This has a large glass
dome which magnifies
the card and makes it
easy to read. It is
normally mounted on a
pedestal directly in front
\ of the steering whesel.

/ Grid compass

This need not be sited In
front of the helmsman.

It is used by lining up
the two sets of marked
lines and always keeping
them parallel




Hand bearing compasses

A hand bearing compass is used
when the navigator wishes to
find the bearing of an object from
the boat. Very few steering
compasses are situated where
they can be used for this purpose
and a separate small compass,
easily hand-held, is used instead.
It needs to have electric or
radiant illumination for night use.
Traditional types are mounted on
a handle. The bowl has a prism
on top which makes it possible to
read the compass when held at
eye level. There is usually a
sighting V"' in the prism and a
line down its face. When these
are lined up with the object, the
bearing is visible on the prism.
This type of compass should be

Mini-compass (“hockey puck’)
This is a small, compact
compass (right and
below) with a sighting
device that allows it to be
held close to the eye
when taking sights.

held steadily at arm'’s length
when taking a bearing. Modern
developments in sighting optics
have introduced new types of
hand bearing compass which
can be held close to the eye, and
the object and compass card
viewed together but with the
eye focused at infinity.

An even more recent development
in this field is the completely
solid-state hand bearing compass.
It electronically senses the lines
of magnetic flux and quickly
gives a read-out in digital form.

Traditional hand bearing compass
A traditional type of hand bearing
compass, right—there is a prism
on top with a sighting “V"".
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Autohelm
personal

compass

This hand-held
electronic compass
with digital display
incorporates a fluxgate
and memory.

Steering a compass course

When steering a compass course in a small
boat, the best that can be expected of the

‘ helmsman is to steer on a 5” or 10° compass
mark, and a sensible navigator would realize

| this in issuing steering instructions. Never ask

| the helmsman to steer a very accurate course
to windward in shifting winds. Instead, leave
him to steer the best course he can and ask

| him what course he is averaging.

Steering a compass course is largely a matter

On course

The required course (represented
by the dot) is against the lubber
line. No movement of the tiller
or wheel is necessary.

Off course to port

Compass reading has decreased
and the boat must be turned to
starboard. The tiller is put to port;
the wheel is turned to starboard.

of practice. Beginners may find it tiring as they
steer with eyes fixed on the compass. One
solution is to put the boat on course, then steer
for a landmark, cloud or star that is visible
ahead, checking the compass regularly.
Beginners often compound errors by moving
the tiller or wheel the wrong way. Remember
that the lubber line represents the boat's bow
and should be “'steered’” toward the correct
compass mark (see diagrams below).

Off course to starboard
Compass reading has increased
and the boat must be turned to
port. The tiller is put to starboard;
the wheel is turned to port.
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Magnetic deviation

In theory, the needle of a compass points to
magnetic north but in practice it is often influenced
by the boat’s own magnetic field. When this
happens, the compass points to what is known as
compass north and the difference between this and
magnetic north is called deviation. The amount of
deviation varies on different headings (see right)
and, like variation, may be westerly or easterly.

To reduce the deviation to a minimum, position
the compass away from large metal objects such
as the engine, and keep all small metal objects

Large amnunts of metal affect the compass: as the boat,

away from it as well.

Swinging for errors

A compass should never be used
until the amount of deviation on
all headings is known. To
determine the deviation, the
compass must be “swung”. To
do so, choose a calm day and
stow all gear in its normal place.
Then steer the boat to where you
can watch a range between two
fixed charted objects. Establish
the magnetic bearing from the
chart and sail slowly across the

turns, the metal moves in relation to the compass card,
causing varying deviation on different headings.

range on eight different headings
all around the compass (right).
Every time you cross the range,
take the observed bearing from
the compass and note it down,
together with the heading at the
time. For accuracy, the process
should be carried out under both
power and sail. If the deviation
is significantly different under
both, two deviation cards should
be made (see below).

Recordlng €Irrors Boat heading  Range Range
; . . as shown on bearin bearin Deviatio
T'o record the headings and bearings you should compass knowng Dbse,\,%d WEEEgn
make up a tabulated sheet, as shown right. The
figures on the right are the result of three 000°C 046°M 043°C 3°E
separate crossings of a range on each of eight = - : i
points of the compass. Deviation is labelled E (east) 945°C 046°M 048°C 2°'W
when the observed bearing is I?SS than the true 090°C 046°M 052°C 6°W
bearing and W (west) when it is greater.
The deviation can be left uncorrected on the 135°C 046"M 053°C 7°W
compass. However, if the amount is too great, 180°C 046°M 050" 4°W
the compass should be adjusted accurately by a 50°C
professional. 225°C 046°M 045°C 1°E
270°6 046 "M 042°C 4°E
316°C 046°M 040°C 6°E
Deviationcard Boat WEST EAST Boat
y heading heading
If the compass is uncorrected, *Compass B BEat 9r oF 2%.4C 68T *Magnetic
you should make out a deviation | 555:¢ it 003°M
card. The best method is to plot : i
the figures as a curve so that the | 045°C 043°M
deviation is read off accordingly. 090°C 084°M
By inserting both compass and \ .
magnetic readings on the card 185°C Lt 1487M
you can use the card toread from | 180°C =2 O I . =1 = 176°M
compass to magnetic and vice — 200°C = 98 226°M
versa. If the reading you require
is in between two readings given, 270°C 274°M
then you can use the graph to 315°C 321°M
interpolate. To correct for g ]S .
deviation, the same rules are 360°C 3 - T 003"'M
applied as in correcting for (":’1 I r\i - R
variation (see page 242). to ™M - Cto ™™ +
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Navigation instruments

If you are a purist, or your sailing is done on a
shoestring, there are only a few instruments
that are absolutely essential for safe navigation.
One of these is the log, which measures distance
travelled through the water and usually
incorporates the speed read-out. The depth
sounder, another necessity, measures the depth
of water beneath the boat. The simplest forms of
these two instruments are the chip log and lead
line. The most reliable form of log is the

Chip log

The chip log, invented in about
1600, is still occasionally used to
measure speed. The line is
knotted at precise intervals of
7.71 m (23.3 ft). The chip is
dropped off the stern, and the
number of knots that run out in
15 seconds equals the boat's
speed in nautical miles per hour,
i.e. knots.

Patent log

display.

Impeller log

Impeller logs are hull-mounted below
water level. The turns of the impeller

(a small propellor) are transmitted
either electronically or mechanically to
a remote speed and distance read-out.
Small paddle wheels are sometimes used
instead of an impeller because they are
less easily fouled by weed.

Depth sounder

The depth sounder, after the
compass, is probably the
commonest instrument found on
cruising boats. It measures the
time taken by a sound pulse to
reach the bottom and bounce
back (right), and converts the
time into a depth reading on a
pointer dial, neon or digital

mechanical patent log, and the most accurate
depth sounder is the battery-operated model.
Most sailors opt for the most sophisticated
integrated electronic mix-and-match collection
of equipment that they can afford.

A barometer (see page 283), a stop watch for
timing light sequences (see page 262), a pair of
7 x 50 binoculars, and a clock/alarm radio for
receiving weather information are essential for
detailed pilotage and coasting.

The patent log is one of the
simplest, cheapest and most
reliable distance-measuring
devices. But, because it is towed
behind the boat, it cannot be used
in crowded waters. A recording
head at one end of the line
registers the number of

Some echo sounders, like the one
shown left, have a neon display
which can help you to determine
the nature of the seabed. A sharp
line display indicates a hard
surface, while a fuzzy line

revolutions of the spinner in
the water and expresses them in
miles and tenths of a mile. The
latest models have a separate
speed read-out dial but speed is
usually estimated, noting the
tenths of a mile covered in

six minutes.

is read off.

i

| -

Leadline

' The traditional measure of

- depth is the lead line. Modern

- lines are calibrated in feet

or fathoms, using knots (right)

or with materials of a different

type and color for each

- depth. In use, the lead and

' some of the line is held in

i one hand and cast ahead of
the thrower. As the boat

“catches up” with the lead,

the line will run perpendicular

from the deck to the seabed

and the mark at water level

indicates a muddy one.

Lead line

The underside of the lead has
a shallow depression which,
when filled with grease. brings
up a sample of the seabed. |
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Charts

An up-to-date chart is essential. Without it you
have little hope of navigating safely from place
to place unless you happen to know the area
already from long-term, first-hand experience.

Charts are issued by various agencies of the
Federal Government and can be obtained from
them or from retail sales agents. The majority of
sailors use charts issued by the National Ocean
Survey (NOS) of the National Oceanic and
Atmospheric Administration. These charts cover
the coastal waters, harbors and tidal rivers of
the US. Charts of the high seas and foreign
waters are issued by the Defense Mapping
Agency.

The job of the chart is to represent the earth’s
surface on paper. As the paper is flat and the
earth’s surface is not, some distortion naturally
occurs. Various types of projection are used
when making charts but the Mercator projec-
tion is most commonly used by small-boat sailors.

Charts are made in a variety of scales, and

the size you buy depends on the intended use.
For general chart coverage most sailors use the
NOS conventicnal charts, but supplementary
cover can be obtained from small-craft charts,
where available. These are useful for recreational
sailing, as they are accordion-folded, take
up less space and emphasize additional useful
information.
The conventional charts come in various scales.
The smallest-scale charts, called sailing charts,
cover the biggest area of water and coastline
and have the least detail. The next size, general
charts, cover more limited areas and are used
for normal coastwise navigation. The next
largest scale, coastal charts, are for close in-
shore sailing, and the largest-scale harbor charts
have the necessary detail for entering and
anchoring in a harbor.

Whichever type of chart you use,
conventional or small-craft, you will find it
contains an enormous amount of information,
coded in a profusion of symbols, pictures and
abbreviations. These are all explained in the
indispensable Chart No. 1, published jointly by
the NOS and DMA.

The information on charts comes from precise
surveys made at regular intervals. Changes in
charted data are indicated in various free Notice
to Mariners publications, put out by the DMA
dand the 1.S. Coast Guard.

Detail of NOS harbor chart No. 13223. showing
Narrangansett Bay, Rhode Island.
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Compass rose

At various places on the
chart are found true and
magnetic compass roses
These can be used in
conjunction with parallel
rulers for measuring
directions in either
degrees true or degrees
magnetic. Directions can
also be converted easily
from true to magnetic
and vice versa,

Symbols

|

A great number of
symbols are used on a
chart to indicate hazards
or reference points of
various kinds. A typical
example is the one shown
which indicates a sub-
merged rock over which
the depth of water is
unknown.

A

Latitude and longitude
The horizontal and
vertical lines on
Mercator charts are lines
of latitude and
longitude. measured in
degrees, minutes, and
seconds. They make it
possible to plot exact
positions and they also
provide a reference grid
for use with plotting
instruments.
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I 7o T

ol Chart datum

This is the level from
98 94 3y 97/ A which all water depths
and drying heights are
measured (see pages 244
and 286-7). Different
levels are used on charts
of different areas and the
system used i1s shown on
the chart. In the case of
the chart, left, the level of
chart datum is that of
mean low water (the
average of all the low
waters over a certain
period). Depths are
shown above chart datum
and at present are
usually shown in feet or
fathoms. Some newer
charts use meters and
tenths of a meter. It is
important to check which
unit is used on the chart.
Any areas which are
uncovered at chart datum
are marked in green, and
the height above chart
datum is marked with an
underlined figure. Most
charts have contour lines
joining places of equal
depth, the actual depth
being determined by the
scale of the chart.
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Buoyage

Some of the most
important information on
a chart is the type and
position of buoys. Here
the symbol for a lit,
starboard-hand buoy is
shown, with the additional
symbol showing that the
S VA Bk buoy carries a whistle

67 B4 62 signal.
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Magnetic variation on charts

As has already been shown, the position of
magnetic and true north are not the same. The
directions shown by a magnetic compass will
vary, therefore, from the true directions marked
on the chart itself. This difference, known as
variation, is measured in degrees: the amount
differs according to the location. The compass
rose, printed on the chart, gives the correct
amount of variation for the year of publication
and is used to convert degrees true to magnetic
or vice versa. If magnetic north lies to the east or
west of true north it is known as easterly or
westerly variation, respectively.

You can convert directions from magnetic to
true (and vice versa) in two ways. The simplest
way to go from magnetic to true, for instance, is
to lay a ruler across the compass rose on a
chart, lining up one edge of the ruler with the
center cross of the rose and the direction you

want to convert at the perimeter of the magnetic
rose. You then read off the true direction where
the ruler’'s edge intersects the true rose. If the
chart is old, you may have to subtract or add a
few seconds of variation, as indicated by a
legend on the rose that reports the annual
change in variation.

The other method is to use calculation, but be
careful —it seems simple, but if you add where
you should subtract, you end up with a
disastrously wrong reading. Here's how to
convert from true to magnetic and vice versa by
calculation: when the variation is to westerly, to
convert from true to magnetic you add the
amount of variation; from magnetic to true you
subtract the variation. If the variation is easterly.
you do the opposite: to go from true to magnetic
you subtract the variation; from magnetic to
true you add it.

R
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in magnetic to begin with,
and you can plot their
directions directly onto the
chart after allowing for
deviation (see page 238), by
using the magnetic compass
rose with a plotting device.
Most Loran sets will give
magnetic read-outs if properly
programmed, In thus
eliminating the stages of
conversion from magnetic to
true, you reduce the risk of
error and also save time. It is
true that many tables and
almanacs use true directions,
so these figures will have to
be converted before being
plotted on the chart; but that
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Isagonic charts (detail of British Admiralty chart 5375)

is a minor part of the work.

show magnetic variation over large areas. These charts are

used in long-distance cruising.
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Tides and tidal currents

If you are making a passage in tidal waters the
rise and fall of the tide and the direction and
rate of flow of the tidal current will affect your
progress. In certain areas, the tidal current
could be strong enough to set a boat off-course
by a considerable amount, if it were not
allowed for.

The information needed for navigation in
tidal areas is published annually by the U.S.
Department of Commerce in the form of tide
tables (which detail the rise and fall of the tide,
see pages 244—5) and the tidal current tables
and tidal current charts. The latter publica-
tions give information on the direction and
rate of flow of the tide, but whereas the tidal
current tables are a comprehensive tabular
guide to tidal currents, the charts, although
easier to work from, only cover certain areas.

The system used by the tidal current tables is
to give information about the times, directions
and strengths of maximum flood and ebb
currents plus the time of slack water for major
reference stations around the coast, with

corrected information for subordinate stations.
A table is supplied for calculating the strength of
the current between slack and high water.

The tidal current charts consist of a booklet
containing a set of 13 reproductions of small-
scale charts of particular areas, in which the
direction and strength of the tidal current for
each hour of the tide cycle is shown using
arrows and numbers. Although some of the
charts must be used in conjunction with the
tidal current tables, others relate to the tide
tables. The numbers indicating the strength of
the current are those which apply at the time of
the mean range of the tide. At other times, con-
version has to be made using a table supplied at
the front of the booklet.

The navigator should use the information
contained in the tidal current tables and charts
with care. Unusual conditions could vary the
current strength and direction from that

predicted. As the predictions are generally for a
spot location, the situation could well vary con-
siderably, even at another close location.

How to use
tidal current charts

To use the tidal current chart you
must first check whether the chart
has to be used with the tide tables
or the tidal current tables and to

...
8

o‘/Z"Z:Gua ‘ I ' .'

which reference port the chart
relates. In the example shown
right, the chart refers to
Newport, Rhode Island, and is
used in conjunction with the tide
tables. This information is given
on the first page of the booklet, as
is information on how to use the

charts, Using the chart shown,
you should then consult the tide
tables to discover the time of high
water at Newport on the day in
question. The page marked “High
Water, Newport” then gives you
the direction and strength of the
current at this time. The
succeeding pages give you the
current information for any hour
after the time of high water. You
should use the table provided on
the first page to correct the strength
of the stream for the range of the
particulartide you areinterestedin.

o e ' ziliw

Currents at time of tagh water al Newport
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Estimating tidal height

When sailing in shallow water or when leaving
or returning to harbor, you will need to know
how much water you have under the boat. Your
first responsibility is, of course, to know how
much water your boat requires (its draft) and
then to work out whether the depth of water is

risks and, if in doubt, should wait for the tide to
rise. The area chart will give you the depths at
chart datum (known as soundings) but to find
out the height of tide above or, in some cases,
below chart datum, you will need to use the tide
tables. These are published by the National

adequate. You should never take unnecessary

Formal calculation

The National Ocean Survey
publish four volumes of tide tables
which between them cover the
world. Volume 2 covers the East
coast of North and South America
and Greenland, while volume 3
covers the West coast of North and
South America. The tide tables
give the predicted times and
heights of high and low water for
each day of the year for a number
of important points known as
reference stations. Extra
information is then tabulated
showing the difference in time and
height between these reference
stations and many other points
known as subordinate stations.
This information enables you to
find the tidal information for
almost any point along the coast.
The heights given in the table are
all related to a plan of reference
known as chart datum (see below).
The time in the tide tables is the
local standard time and is indicated
at the foot of each page. If you are
in an area which uses daylight
time you must remember to apply
the necessary correction. Once
you have extracted the necessary
information on the times and
heights of high and low water for
the place you are interested in,
you can use another table to find
out the height of tide at any
intermediate time between high
and low water.

= A

T

Ocean Survey.

Using the tables

This example is a guide to the
use of the tables. Let us assume
that you wish to know what the
height of tide above chart datum
will be at 13.30 Local Standard
Time on the 16th August 1980 at
the entrance to Cuttyhunk Pond,
Mass. From the index to Vol. 2 of
the tide tables you find that
Cuttyhunk Pond is listed as a
subordinate station. Turning to
the appropriate page we find that
the relevant reference station is
Newport, R.I. The first step in the
calculations is to extract from the
predictions for Newport (Fig. 2)
the time and heights of the high
and low water which straddle the
time you are interested in. Write
these down as shown below then
turn to the page on which are
shown the time and height
differences which must be applied
for Cuttyhunk Pond entrance
(Fig. 1). Write these down as
shown. By applying the differences
to the times and heights for
Newport you now have the time
and height of high and low water
at Cuttyhunk Pond entrance.

Newport HW LW
time height time height
11.23 3.4t 16.33 0.6ft
Correction

+0.04 —0.1ft
Cuttyhunk Pond
11.27 3.3ft

+0.06 0.0

16.39 0.6ft

High water .

Low water

Chart datum

Ree BTl o/

P

A common level for chart datum is the level of mean low water, A
represents the depth at chart datum, B is the total depth at high water,
C the height of high water, D the range of the tide, E is the total depth

and F is the drying height.
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To find out what the height of tide
will be at 13.30 you can use
table 3 in the tide tables (Fig. 3)
but first we need to work out the
range of the tide, the interval from
the nearest high or low water of
the time we are interested in, and
the duration of the rise or fall of
that particular tide.

The range of the tide is simply the
height difference between high
water and low water. In this case
it is 3.3—0.6, that is, 2.7ft. By
inspection you can see that 13.30
is closer to the time of high water
than low water and the time
interval is HW+ 2hrs O3mins.
Finally the duration of the fall of
this tide is the time interval
between high water and low
water which in this case is

Shrs 12mins.

Using this information you can
now enter table 3 (Fig. 3) by first
finding the figure in the column
marked Duration of rise (or fall),
nearest to Shrs 12min. Then
follow this line across the page
until you come to the figure closest
to the time interval of 2hrs 0 3min.
The correction figure you are
looking for is now in the column
below in line with the range of
tide closest to the actual range of
2.7ft. The correction figure we
obtain in this example is 0.9t and
it is subtracted from the height of
high water to give a height above
chart datum at 13.30 to 2.4ft.
Note that if the time of low water
had been nearest to the time you
were interested in, then the
correction figure would have been
added to the height of low water.
You must also realize that the
figure you have obtained is the
height above chart datum. To get
the depth you must add to this
figure the sounding shown on the
chart of the area.
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TABLE 2.—TIDAL DIFFERENCES AND OTHER CONSTANTS
POSITION DIFFERENCES RANGES
No. PLACE > S Time Height i o MT%DAEN
at. ong. rin
T | High  low High tow [T 7| tevel
witer wafet  water  wafer
g w. h. m. h. m. feot foet feot foet foet
Vineyard Sound on, NEWPORT, p.40
Time meridian, 75°W.
Quicks Hole
1099 South side----rreeeeann ceeneeas 4126 7051 |-007 +014 -10 00| 25 3.l 1.2
1101 Middle--«rrmmemmmemniresianinn. 4127 7051 [+003 +015 -05 00| 30 37 15
1103 North sidess-csssssessnissssnsos 4127 7051 -005 -003 00 00| 35 44 1.7
Buzzards Bay
1105 | Cuttyhunk Pond entrance-«--:«: o-on- 4125 7055|+004 4006 —0.I 00| 34 a2 1.7
1107 | Penikese lsland: rcvoeeraoneoaions 4127 7055|-014 -011 -o0. 00| 34 42 1.7
M__"_—W
Fig 1 Tidal differences related to Newport, Rl
TIMES AND HEIGHTS OF HIGH AND LOW WATERS [o—— _"
Twelfth’s rule
AUGUST 3
' The method previously out-
lined is an accurate means b
) HEIGHT TIME HEIGHT TIME 2 £ y
HETGHT ity IME DAY a which the state of the tide can
ee i Bihe Hhe 1A hoks " w80 ¥ i hofs | be estimated. Therﬁ are :
many occasions when a rule-
0.1 0.0 1 0422 -C.4 -0.1 16 0409 0.3 0.1 1 0016 ,"‘f‘?h“mb method is needed.
325 120 FI105 4.2 13 SA 1123 3.4 1.0 M D547 I'his one, probably the most
0.4 0.1 1654 -0.19 ?.g ;ggg g.? g.g }ggé commonly used, assumes that
3.5 1.1 2339 3. . . . the tide rises and falls at a rate
0.3 0i) 2 0515 -0.3 -[]}.; ;7 rllgtllg o.g ?.é Tz gégg which is pmportinnalctio the
R JP T ] SA 1213 4.2 i u 3. . u time between hieh and low
0.6 0.2 1757 0.1 0.0 1718 0.7 0.2 1253 A & S|
33 1.0 2022 water. It also assumes that the
time difference between high
0.4 0.1 3 0037 3,6 1.1 18 0027 2.3 0.9 3 0224 and low water is six hours. |
L —— e i (There are many cases where
3 . |
Fig 2 Times and heights of HW and LW for Newport, RI. the latter assumption is not
true and in such cases the rule
3 2 |
TABLE 3.—HEIGHT OF TIDE AT ANY TIME must .be USEd ‘V_lth Cauti()[} |
especially if the difference is
Time from the nearest high water or low water !arg&} rhe rule ElSSllmf'?S that I
h. tn.Hh. mhomh m b mh m o m A om A m A om | hom | A om A m Ao | A | b m, In th{f ﬁrbt hUllI'." rlﬁt:l" hlgh or
400 foos|016|024[032|040|04x| 036|104 |1 12| 120|129 136|144 |152|200 low water the tide rises or falls
4200009(017|026(035|N43 082|101 (109 | 118|127 | 135|144 1583[201(210 i 5
o 440 ]009|019(028]037 047 056|105 | 115|124 (133 (143|152 [201 (2112 by 1/12th of its range: in the
Figfimininiaialiniziz )iz 1818181518 | | | seond hour 27101hi: i he
& shjoil z thi our 2ths; in the
3 |
R A R B A A A B fourth hour 3/12ths; in the
= 640]013|027|040|053|107|120( 133|147 200|213 |227|240]|253 307|320 | ﬁfthh )]jh' d. h
] A R b FEA AP PR AR E P b S L o
S 740015031 045|101 |117[132| 147|200 |218 |23 245|304 |39 335|350 sixth hour 1/12th. Using the
= goofoin]o3az|oss|1os|120|136| 152208224240 255|312]|328 344|400 example opposite we know
S s20]o17|033(050{107 (123140157 |213[230]|247|303[320]|357 (353|410 . %
g 840 017(035(052|100(127 (144|201 [219(236 253 (311 325|345 403|420 that the time we are interested
S g 1301 206 |22 336 4 I *
E 320010037 |0sa| 115|130 152|200 | 20|24k |30y |3am |36 | d0s |42 |4d0 in is approximately two hours
n’ 940|019 (039 (058 (117 |137[156|215|235|254 (313|333 |352[411 431|480 after high water so using the
1000]020{040|100|120({140|200|220|240|300|320|340( 400|420 440|500 h :
i B R R ER A EE ER B R R RS DWEITh Sruetha Lele Shivald
s - (o tion to height —- g;lfg (i:l]roppelc},gl_]yfl/lzth+
corree ths or of its range.
5 ; ; AP AALAN AR AR AR AR NN NE: is gi 7
Vsloo]oolo6|a0]ooloo| o] 01| 0| oif 0| oz]| 02| 62| 52 | This VSRS figure of 0.7ft.
rojoofoo|oofoofor|{or| otf 02| 0z| ez2| o3| 03| 04| 04| 05 Deducting this figure from the
1.5Jo00|00|00|0.1]01]01 0.2 02| 03] 04| 0.4] O.5|] 0G| 07| O.8 | . . =
H R T B PR R EHEH B R R RS- e s T
pifasiss et asozlas) as) &) e otf na) ve) val b3) 12| | | GCERSEt 330 cf 260 The
flsn ety f e Bt | B
;.'l o0 |o1|oi]|o2|o3|os| 06| 08| 10| 2] Ls| 17| 20| 22 25 resu!t and th? c-alcglated
sslooforfor|oz]|oafos| a7| 0a| 11| La| 1] 1o 22| 25] 2x one is really insignificant
000|005 ]|01]03;04]06]| 0.8 _I.O 1.2 L5) LE| 21| 24 27| 3.0 ror the purposes Of practical

navigation.

Fig 3 The height of tide at any time between high and low water,




NAVIGATION/Shaping a course

Shaping a course

The basis of navigation is to get from one place
to another with the help of any equipment
available. To do so you must determine in
advance which heading to steer so that you
reach your destination. This is known as shaping
a course. When the appropriate heading is
obtained, and the boat set on it, you will still
have to check periodically to make sure the boat
is actually continuing on the correct course, or
if you wish to find out where it is at any given
time. This checking procedure is done by one of
two means: by fixing (see page 249) or by
plotting the position. The former is the more
accurate,but it is not always possible to do it.
Plotting involves using a similar technique to
shaping a course. Using a past position and
recorded information, the boat's latest position
is worked out. Both shaping and plotting courses
require the use of a chart, tidal information from

' Symbols |

| Symbols are normally used
when plotting or shaping a
course, or when fixing a
position, as it is quicker and
easier, and takes up less room
on the chart. The ones shown

' below are those which are

- commonly used. Time is most

- conveniently written using
the 24 hour clock:21.30, for
example; but it is vital that
you identify the time zone you

| are using. |

The first stage in shaping a course is to pencil in

a line on the chart from your point of departure to
| the destination. This line is known as the track. In
many cases, it will not be possible to sail a direct line
because of having to tack but this is dealt with on
page 254. Here the situation under consideration

is when you can steer a direct course under power
or with a fair wind. In the diagram, right, a line is
drawn between two points, the departure point, A,
to the destination, B. To shape a course properly
you have to take into consideration any factors
which might cause the boat to deviate from the
required course, and then make the appropriate
allowance so that you can steer the boat as

atidal atlas, chart or pilot book. and information
from the log and compass as well as basic
plotting instruments. Since shaping and plot-
ting courses are the corner-stones of navigation,
you should practice laying off courses and
measuring distances until you are thoroughly
familiar with them. and can use the plotting
instruments accurately. You have the choice of
doing all your chartwork using degrees true or
degrees magnetic for your plotting (see page
242). The choice is yours, although working in
magnetic is to be recommended for small boat
navigation since it simplifies your work.
Whichever method you use, make sure that
you are consistent, or mistakes will occur.
Another area in which you must also be con-
sistent is in the use of symbols and abbreviations,
so that your course plotting is clear both to
yourself and to anyone who may be helping you.

- Marking the track

necessary to arrive at B.

Key Leeway

‘T Degrees true '
"M Degrees magnetic

One of the lactors which will cause
the boat's actual track to differ

leeway of 2° to 6° when close-
hauled. The course the boat travels

from the required direction is
leeway (also described on page
73). The amount of leeway
depends on the relative direction
ol the wind to the boat. A boat on
a close-hauled course will make
more leeway than on a reach. The
type and shape of boat also affects
the amount of leeway. Modern

(T corrected for
variation)

Degrees compass |
("M corrected for |
deviation)

DR (deduced

position or dead |
reckoning position)

A EP (estimated

| position) | boats, well-sailed, will not make
Wake course much leeway although small
Track cruisers with high topsides and

shallow hulls may do so. To assess
the amount of leeway, take a
bearing on the wake of the boat
using a hand bearing compass
and compare this with the heading
being steered (see right). Most

= ! modern boats make an average

—>>>— Tidal stream or current
@ Fix
> Position line

»» Transferred position
line

through the water is known as the
wake course, and the difference
between this and the course
steered should be noted. A wake
course, when plotted on the chart.
is marked with a single arrow.

Heading

/\ Wake course

Leeway angle

Note the difference between the
heading and the wake course




Allowing for tides

Tidal streams and currents are

usually the major cause of a boat
not actually following the heading
steered. When a boat is sailing in
tidal waters or in strong currents
it will affect the boat’s speed and/
or direction over the ground. The

you your speed over the ground is
only 3 Kn —whereas with the tide
with you it will be 5 Kn. The cases
where the tidal stream is flowing
parallel to the track means that

the wake course and the track will
be on the same straight line but of

NAVIGATION/Shaping a course

different lengths. To find out how
long a particular leg will take, you
need to divide the total distance
by the speed over the ground.
When the stream is not setting
parallel to the required track the
effect is as shown, bottom left.

slower the boat sails, the greater
the effect of the tidal stream or

current. In the simple cases. right,
the tidal stream is flowing parallel

to the boat's course but in both Boat speed 4 Kn Boat speed 4 Kn | i
cases makes a significant difference K ’{ :‘ _’I |
to the boat's speed over the i | ) ’ | l
ground. In both cases we can ' x 'V 4 ' '
assume the boat’s speed through ¢ ’: : : : Y
the water is 4 Kn and the tidal Ground speed 3 Kn << Ground speed b Kn 777
stream is running at 1 Kn. Tide Tide
When the tidal stream is against 1 Kn 1 Kn
How toshapea course Allowing for more ;

To shape a course, draw a line on the chart between | than one tide

the departure point, A, and the destination, B. Mark y C

the line with two arrowheads. Look up the direction | In most cases more than one

and strength of the tidal stream for the appropriate hour of tide will affect you £2

time; in this case, the tide is flowing at 120 "M at 1Kn. | during a passage and this can DSy, E
From point A, draw a line along 120°M and measure | be allowed for in one of two \/

it for 1M (to C). Mark the line with three arrowheads. | ways. Having drawn the '

The point C is the one where the tide would take the required track on the chart 3,.._- F

boat if it drifted for one hour. Decide what the likely check to see if there are any G ¥

speed of the boat will be. in this case 4Kn. and, using | dangers to either side which \ ¥

the same scale as for A—C (normally the latitude mean that you must keep to 3

scale), open the compasses to 4M. With the point of | the track line. If so, proceed \ H

the compasses on C. draw an arc to cut A—B or its as follows (see right) Find the W

extension at D. Join C—D and mark the line with a direction and speed of the tide gl

single arrowhead. Measure the direction of C—D
with a protractor or parallel rulers. This is the wake
course or the direction the boat is required to travel
through the water. Note that the boat never goes
near C—it follows the track line. The speed of the
boat over the ground is given by the length of A—D.
A correction must be applied to windward of the
wake course to allow for leeway (if necessary) to get
the course to steer and this is then converted to °C,
before it is given to the helmsman to steer.

[}

"'"A"_A:_--_?M A A[-_j_
. & 1 110G
U
"
1
3M S
I
1
b1
e B B
|
|V
VD D

Having plotted the desired track (AB) and.the tidal
vector (AC) to find the wake course (CD), leeway

must be allowed for if it is present. This gives the
heading which is converted to a course to steerin “C.

for the first hour. Lay this off

from A. Find the wake course
(C—D). Repeat the procedure | B
for each subsequent hour of the
passage. Each course has to be
converted into courses to steer
allowing for leeway and any
variation or deviation. Where
there are no dangers to be
avoided an alternative method Anyl 5

can be used. Estimate how long Ty

the passage will take. From =3

A, draw in the tidal line for > 4

the next hour. Repeat for each (C
subsequent hour of tide to get |

point C in the diagram on the

right. Open the compasses to

the distance you estimate the

boat will sail through the water

during the number of hours

of tide allowed for (in this

example it is boat speed times

4 hours). With the point of

the compasses on C, inscribe

an arc to cut A—B. This gives | B

the line C—B, which is the One wake course
wake course for the entire is found but the
passage. This is converted as boat will not
before to a course to steer. follow the track.
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A wake course is
found for each

hour so the boat
follows the track.
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Plotting procedure

As we have seen the navigator shapes a course to
sail from A to B, allowing for various factors which
may set the boat off course. However carefully this
is done it is quite likely that when the actual leg is
sailed one or more factors may differ from their
assumed direction or speed. For instance, the boat's
speed through the water may be greater or less than
estimated, leeway experienced may not be as
predicted, the tidal stream may be at variance with
the available data or the helmsman may not hold to
the planned heading for various reasons (see Errors
page 255). Because of these discrepancies between
planned and actual events, the navigator must
periodically plot his position, which will be his best
possible estimate of the boat's position at the time.

information at his disposal. To do this it is vital that
a record of all the courses steered, and times and
distances travelled, is kept in the logbook. Without
this record, it is impossible to plot an estimated
position. The other necessity is to have a firm
reference position from which to work. This means
the log should be put back to zero, or the reading
noted, and the time and course steered should also
be noted, when at a fixed position at the departure
point. If, during the passage, you obtain a new
reference position, either by closing with a mark or
by obtaining a fix (which can be confirmed by
another shortly afterwards), the original reference
point becomes irrelevant and all future plotting (or
shaping) can be done from the new reference

The most accurate way of determining actual
position, apart from sailing alongside a navigation
mark, is to fix the position by using observation of
fixed objects (as described opposite ). When this

is not possible, the navigator must be able to plot
the boat's estimated position using all the

How toplot acourse

To plot the course the following
procedure is followed. From the
logbook obtain the course steered
(see Errors, page 255) and convert
this to ‘M by applying deviation
(if chart work is done in T also
apply variation). Estimate the
amount of leeway and apply to
leeward of the course steered. This
gives the direction of the wake
course. From the reference point,
lay off this line. Measure the
distance sailed through the water
since leaving point A using the

A| A

10.30

C/A225

From the dead reckoning position
plot the tidal vector to give the
estimated position at the time.

10.30 GMT
225

/N

latitude scale at the side of the
chart and mark this position with
an X and the time. This position is
known as the dead reckoning (DR)
position. Strictly speaking, the
DR position should not take into
account the effect of leeway but for
practical purposes it is easiest if it
is allowed for before plotting the
wake course. (The term dead
reckoning can also be used in a
general way to mean the general
business of plotting position, but
this must not be confused with the
DR position.) From the DR position,
lay off a line in the direction of the
tidal stream experienced since
leaving point A, and mark the line
with three arrowheads. Measure
along the tide line the distance the
tide has pushed the boat in the
time since leaving A using the
latitude scale. (If you are working
in "M remember to convert tidal
stream information to ‘M before
plotting.) Mark this position,

as shown and write the time and
log reading alongside it. This is the
estimated position at that time.

12.30 GMT
29.0

Once the first estimated position, or EP, has been plotted, further EPs are

plotted from the first:
248

position. You should always make an appropriate
entry in the log book whenever any new
information is available. When beating to windward,
make sure that every tack is logged immediately,
with the new heading, the time and log reading,
as well as any other relevant information.

Estimated and actual
position differences

There will be some instances when
the information used to plot the
EP varies from the actual situation.
For this reason the boat's position
should be fixed at regular intervals
(see page 249). If this is done,
and the fix differs from the EP,
the difference between them can
give useful information. If you
are sure that the difference is not
caused by other errors (see page
255), you can use the difference
to compare the actual tidal
situation with what was predicted.
For instance, at 1100 hours a fix
is obtained and the EP is plotted
(below). Having checked for
errors, the difference between
them suggests that the tidal stream
is running about 50 per cent more
strongly than was thought. You
can then correct the tidal
information accordingly.

A
In this example the EP has
been plotted at 1100 hrs
and a fix has been taken
at the same time. The
difference between the
two can give information

B . on the actual tidal stream.

11.00 GMT
kao
11.00 GMT

(®)29.0




Fixing position

Being able to fix the position of your boat is an
essential part of navigation. Having obtained an
estimated position of the boat by plotting the
position using logged information in relation to
a reference point, the next step is to check the
accuracy of your course. This is normally done
by taking a fix—in other words by taking a
position line from the boat to a visible object,
marked on the chart, and by crossing this line
with at least one other similar position line. The
intersection point will give you the boat's
position. There is a choice of method for securing
a position line. On most cruising boats, one of
the commonest ways is to use visual bearings,
normally taken with a hand bearing compass.
Other methods are shown on the following

Fix by compass bearings

The most common type of fix is one
obtained from crossing two or
three position lines found by
compass bearings on charted
objects. If using only two position
lines try and make sure that 90°
they cross at about 90° to each
other. Three position lines should
preferably cross at about 60° to
each other. The great advantage
of using three objects is that any
error is likely to be obvious. In

_ﬁ-

==
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pages and a radio direction finder which can
also be used is described on page 252. With
two of the methods, the position can be assessed
differently. In one it is done by finding the range
of a given object from your boat. From this range
you will get a circular position line. Whichever
method you use, you must positively identify the
chosen object on the chart. Make sure no error
is made, because it will invalidate your findings.
Depth soundings can also be used to give a good
position fix, either by following a contour line
(shown on page 253) or by taking a series of
them and comparing them with the soundings
marked on the chart. There is no reason why
ranges should not also be used for position
fixing. They are explained in detail on page 257.

Taking a compass
bearing

Most cruising yachtsmen use
the hand bearing compass for |
obtaining a position line. To
make position fixing accurate |
attention should be paid to
how the bearing is taken.
Choose a place on the boat at |
least 2 m (6 ft) away from any
large ferrous metal object and

practice, the three lines are
unlikely to meet at one point but
will form instead a “cocked hat”
or error triangle, the size of which
is a good guide to the accuracy of
the bearings. If the triangle is large
the bearings must be checked. The
position of the boat is usually taken
to be at the center of the triangle
but in fact the actual position need
not be in the triangle at all. If you
are close to any danger a safer
procedure is to draw a circle
around the center of the triangle
with a radius equal to twice the
length of the longest side of the
triangle. Then take your position

results.

When only two positions lines are
used to obtain a fix they should
cross at a 90° angle for accurate

brace yourself as securely as
possible :in the companionway
of the boat, or in front of the
mast. If the latter, use your
safety harness and sit down,
so that both hands are free.
Having identified the object on
the chart, line up the compass
with the object using the
sighting “v" or ring. Let the
compass card settle down _
before noting the bearing. Take
three bearings on each object
and average them out for the
final bearing. If possible, get
someone to record the bearings
as you call them out, and get

at the point on the circle most
badly placed in relation to any
possible danger.

If three objects can be used
accurate results will be obtained if
they cross at an angle of about 60°

him to repeat them back to
you. To plot the bearing on the
chart, using your chosen
plotting instrument lay off a
line from the object in the
reciprocal direction of the
bearing obtained from the
boat and mark it with a single
arrow head. Correct from
magnetic to true, if you work

in true on the chart.

The closer the object to the boat. the less the possible error.
At A, a small error is considerably less than at B.
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Single position lines

Sometimes only one object suitable for a visual
bearing is in sight which means that only one
position line can be obtained. This is not a serious
problem as there are several ways of checking your
position even if you can only get one position line.
If it is parallel, or nearly parallel, with the required
track of the boat, it will show .whether or not the
track is being followed. Alternatively, if the position

line cuts the track at an angle of approximately 90°,
the point where the position line crosses the track
can be used to check upon your estimated speed
over the ground. A single position line from a range
can be used to enter or leave a harbor, or to act as
a clearing line. A single bearing can also be used
as a clearing line to avoid a danger by keeping to
one side or other of the line, as appropriate.

Running fix

When you use a single object from
which you take several bearings
at specific intervals it is known as
a running fix. It is not as accurate
as the simultaneous fix described
earlier but it can be useful. A first
bearing is taken on the object and
plotted on the chart, together with
the time and the log reading.
When the bearing of the object
has altered enough to give a good
angle of cut with the first line
(between 50° -100°7) you take a
second bearing of the same object
and plot it, with the time and log
reading. Between taking the
bearings, the boat has to be kept
on a steady, accurately steered
course, which is also recorded. If
it is assumed that there is no tidal
stream to contend with then,
when both bearings have been
plotted, the course sailed over the
ground between the bearings is
laid off, allowing for any leeway
(the wake course) from any point
on the first position line. You
measure along the wake course
the distance sailed in the time
between taking the bearings, as
measured with your log
recordings. Then, using a parallel
ruler or other plotting instruments,
draw a line through this point,
parallel with your first position
line. This is known as an advanced
position line and is marked as such
with two arrowheads. Where the
transferred line crosses the second
line is the position of the boat

at the time of taking the second
bearing and it is marked with a
circle and the time.

Of course, the accuracy of this
type of fix depends on the accuracy
of the estimation of direction and
distance travelled over the ground
between the bearings. When a
tidal stream complicates the issue,
as is often the case, the fix is
suspect because the accuracy of
the tidal information is usually in
doubt. You have to work out from
the tidal atlas the direction and
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rate of the tidal stream during the
period between taking the
bearings, and add it to the wake
course to get your actual move-
ment over the ground. However,
the running fix is a useful
technique to know about and the
accuracy can be improved if two
bearings can be transferred up to
the time of a third bearing so that
you then obtain a triangle of error,
the size of which can be used to
assess the accuracy of the
information you have obtained.

The running fix can be used even
when the bearings cannot be
obtained from the same object.
For instance, you may be sailing
along a coast in bad visibility but
still manage to obtain a single
position line on one object before
it disappears from view again.
Sometime later you may sight
another different object and take
a bearing of that and plot the
position line. The first position line
can then be transferred up to the
time of the second, as before.

Wake course

WSS DUNE T
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When a tidal stream does not complicate matters, the first position
line is advanced through the end of the wake course.

Wake course
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If a tidal stream is present, its effect must be allowed for, before

transferring the first position line.




Rising and dipping horizon

It can be very useful on occasions to be able to
gauge your distance from a particular object, such
as when closing or leaving a coast at night on which
a lighthouse is situated and the height of which is
marked on the chart. The distance is obtained by
noting the time when the light just appears over the
horizon (when approaching it) or dips below it
(when sailing away). It is the direct light that you
are interested in, and not the reflected light or loom
from the sky which is often visible further afield from
the light. If the height of the object and your height
of eye are known, you will be able to use the table
of rising and dipping distances given in a nautical
almanac to find how far away you are from it (the
light has to be powerful enough to be visible at its
geographical range —its power is normally shown
on modern charts as nominal range — broadly

10 nautical miles visibility). The heights are

given as above mean high water springs so you will
have to make a correction if the tide level is below
this by calculating the difference in height and
adding it to the height of the charted object. You
need to be aware of two things —firstly, that when
you see the light it is just rising over the horizon
(check it by lowering your own sight line and seeing
if it disappears straight away) and secondly, that
you have positively identified the object. If a
compass bearing is taken on the light an absolute
fix is obtained.

Depth soundings

NAVIGATION/Fixing position

The distance off a light is found by using published
tables, once your height of eye and the height of
the lighthouse is known.

16.4 NM

' 100° M | 01.00

With the distance off the light known, and a bearing
taken on it, an absolute fix is obtained.

The depth sounder tends to get
neglected by the navigator but it
can be extremely useful. Firstly
make sure it is accurate and
reads the depth from the surface.
In tidal waters you will have to
make any necessary corrections
for the height of the tide above
chart datum and then subtract
it from all depth readings. You
can use the depth sounder to
confirm an estimated position or
a position obtained by a fix if the

depth agrees with that given on
the chart at the fix position. The
depth sounder can also be used
on its own, either to follow a
contour line (very useful in fog) or
to take a series of depth readings,
corrected to chart datum, so that
they can be compared with the
depth soundings on the chart.
To make use of this method, the
boat has to be held on an accurate
course at a steady speed, if
possible, and any tidal stream

. 030°M
o Distance _ g
Time % between Soundings 320°M
resting soundings 5m
1600 20.1 22m
0.5 |
1620 21.1 25m
09 21.6
1630 21.6 12m ey | 25m
1640 22.1 b 5
: m \
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To work out your position using a line of 23
soundings. a record is kept of the time, the log X
reading and the sounding at regular intervals. 20.6
The soundings are marked on the track line '
and compared with soundings printed on the ,
chart to find the position at the last sounding. 20.1 ' 22m

needs to be known. What you do
is simply to note the depth readings
at specific times and the log
readings at the same time. Take
a piece of tracing paper and stick
it over the chart so that the edges
line up with the grid lines.

On the tracing paper, plot the
boat's track between the times of
the first and last depth reading.
Along the wake course, mark the
distance intervals between the
soundings, then from these points
draw lines, parallel to the tide line,
to cut the track line. Where these
lines cut the track mark the
appropriate depth readings. Now
move the tracing paper, keeping
the edges parallel to the grid lines,
until the first sounding is at the
estimated position at the time the
sounding was taken. Check if all
the soundings along the track line
correspond with the depths
marked on the chart. If they do
not, move the paper, keeping it
lined up, until a good fit is obtained
between the actual soundings and
those marked on the chart. If no
other place exists which provides
a good fit the position of the last
sounding should be the boat's
position at that time.
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Electronic aids

For many years navigators depended on the
radio direction finder (RDF) for finding their way
when out of sight of land or in periods of low
visibility. The RDF works by receiving a signal
sent from a radio beacon whose position is
known; the bearing thus obtained can be
crossed with other radio bearings to provide a
navigational fix.

In the 1980s Loran-C became the electronic
navigational aid of choice for yachtsmen in
North America. Developed as a military aid,
Loran (Long Range Navigation) gives accurate

Loran

Loran receivers read signals from land-based trans-
mitters, measure the time differences between them
in microseconds, and, with computer technology,
convert the information into an accurate fix. A
modern Loran set can calculate a boat's speed,
indicate errors in the boat's course (planned as a
series of waypoints), and suggesl a corrective
course. It will sound an alarm when a waypoint is
reached, and when a boat drags anchor.
Waypoints can be stored in the set's memory, and
the machine can give the course and time until
arrival at each successive buoy or other milestone.

Global positioning system

This system, commonly referred to as GPS,
originated as a United States military aid, but can
now be de-tuned for civilian purposes. In its
military mode, GPS is required to be accurate to 1
meter. When de-tuned, its precision decreases
slightly (although it is always accurate to within
100 meters/yards). These standards of efficiency are
maintained at an exceptionally high level.

There are 21 satellites around the world, and at
least 6 of these are “visible” to the GPS receiver at
any given position. The on-board satellite navigator
picks up the signals and translates them to give
read-outs of the yacht’s position in longitude and

position read-outs and can be effective up to
1200 miles under the right conditions.

Satellite navigation is a more recent electronic
development that determines position with
signals sent from satellites. Satnav works only
when a satellite is “visible” to a yacht's receiver,
usually at 30 to 90 minute intervals. The last
word in electronic navigation systems is GPS
(Global Positioning System), which when
completed will use as many as 21 satellites to
give instantaneous, pinpoint fixes any time,
anywhere on the globe.

Ry

latitude every second. A typical receiver has the
facility to store up to 18 routes.

GPS can be particularly useful when sailing close
to the shore, making a landfall (arrival at a land
destination), and in foggy weather: situations where
it may be essential to have accurate and immediate
information about the surrounding waters.

GPS is unique amongst electronic position fixers
in that it can be operated anywhere in the world,
in coastal waters or mid-ocean. Navigators need
not rely so heavily on secondary data, such as
Dead Reckoning. It enables all boats to possess an
instant position-finding capability at all times.

RDF

Compared to Loran or Satnav,
the RDF is a limited navigational
tool, given the radio waves'
susceptibility to distortion by land
masses and atmospheric
conditions. Yet in fog or at night,
a handheld RDF can be useful.
The set is tuned to receive an
audible radio signal from a
charted beacon, and the aerial is
rotated until the operator hears a
null. The bearing to the beacon
is read off the set’s magnetic
compass. Two or three bearings
will give a fairly reliable fix. It is
expected that during the 1990s,
RDF will be dismantled.
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A is the null. B is where the
signal 1s strongest.

To fix your position, plot the
bearinds of two or more beacons.




Navigating in fog

Fog is as much a problem to the navigator as it
is to the skipper. If you are the navigator, you
need to know in advance whether to expect fog,
and you should make any necessary prepara-
tions before it sets in. The most important point
is to determine your position as accurately as
possible before visibility is impaired. As pilotage
is impossible, you can only find your position by
dead reckoning (see page 248) and by using
non-visual fixing techniques. Because fog is
usually accompanied by lack of wind, your
dead reckoning could easily be innaccurate.
Most logs tend to under-read when the boat is
sailing slowly. and the course steered by the
helmsman may also be incorrect, as with little
steerage way on, he has less control over the
boat. Although motoring would ease the prob-
lem from the navigator's point of view it
would exacerbate it from the skipper's, because
the noise of the engine makes it impossible to
hear if other vessels are approaching.

If you are using dead reckoning, you need to
take great care to check all the tidal information
to make sure that your estimated positions are
as accurate as possible. Steering errors can be
minimized by putting a crewman as a watch on
the course steered. If fog suddenly descends in
navigable water, near a navigation buoy, the
boat should be sailed over to it where it can be
kept in sight (known as closing with a buoy),
either by heaving-to close by or by sailing
around it in circles until you have time to sort
out your plotting and to plan the next move.

Using a depth sounder

A depth sounder (see page 239) can be very
useful in fog. Obviously, this is only true if the
equipment is accurate and it should therefore
be calibrated at the start of each season, and
any errors noted. When using the following
methods, you must also know the exact height
| of the tide so that you can reduce the soundings
' to chart datum for comparison with the chart.
You can use the depth sounder either to check
a position by confirming that the depth is
correct for your position or by using it on its
own to take a fix from frequent soundings (see
page 251). Another very useful method is to
follow a contour of the seabed. As you take the
soundings, the boat sails a slightly wavy
course (right) to come back onto the contour
line. It can be useful as a method for finding a
required mark or buoy, or a harbour entrance,
but make sure the route is a safe one.

NAVIGATION/Navigating in fog

Obtaining a fix

In fog there are very few ways of obtaining a
position fix. If you have a Loran C receiver on your
boat, it can be used to obtain an accurate fix.

If you only have a radio direction finding set,
however, it pays, when fog is forecast, to
check it for accuracy against a number of visual
fixes. If you have failed to do this in time. use the
method of closing with a buoy, if possible, and
take bearings from this point to check the accuracy.
Take as many bearings in fog as possible as it will
help show up any wrong ones, and compare the
RDF fixes with your estimated position, starting to
check them if they appear to differ appreciably.
RDF can be used as a homing aid to enter a
harbor or to arrive in the approaches of one, as
some harbor entrances have directional radio
beacons which will guide you in provided you pick
up a continuous signal. Non-directional beacons
can be used by taking repeated bearings and lining
up your headings on these. However, check that
the line of approach obtained is a safe one.

Closing with a mark

In some situations, such as when forced to nego-
tiate a harbor entrance in fog or when clarifying
a position, you may have to find and identify a
navigation mark. This may bring the boat into
areas frequented by other shipping which should
be avoided where ever possible. Many navigation
marks have fog signals and the navigator should
have a list of these handy, so that the mark can
be identified accurately. Sometimes it is possible to
follow a contour line (see below). Using dead
reckoning is a more risky operation. If the buoy
has not appeared at the expected time, the only
solution may be to institute a square search for it,
see page 209. Do not just carry on sailing blindly
in the hope you will find the next buoy —you
almost certainly won't!

Find an appropriate contour line on the chart
of the area and take soundings continually,
keeping the boat as near as possible to the
position marked by the contour line.
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Navigating to windward

There is usually nothing a navigator of a small
yacht dislikes more than a beat to windward,
except perhaps fog. On all other points of sailing
you shape a course towards your objective
which the helmsman steers. But when beating,
the heading is determined by the direction of
the wind and you can only record the informa-
tion and keep a plot of the boat’s position. You

Tack limiting lines

The further a boat sails from a line
directly downwind of the objective,
the more likely it is to be adversely
affected by a wind shift. You must
therefore aim to stay as close to
this line as possible if you are to
gain from a change in the wind
direction, or at least to be not too
greatly disadvantaged by one. The
best way to make sure you do not
sail too far from the downwind
line is to draw tack limiting lines
between which the boat tacks.
Draw the downwind line on the
chartfrom the objective, according
to the true wind direction. There
are two ways of drawing the

e

are also reliant on the helmsman's ability to
steer a consistent close-hauled course. You need
to take account of the possibility of wind shifts
which could affect the situation significantly for
better or for worse (see page 104 and below).
The presence of a foul tidal stream is another
element you may have to allow for when beating
to windward, especially in light winds.

Tidal streams

The effect of a tidal stream is a
significant factor when navigating
on any point of sailing, but can be
crucial when sailing to windward.
If you are in a small boat sailing to
windward against a strong tide,
it can often prevent you making
any headway at all and it may be
best to enter a port or anchor until
the tide or wind changes direction.
If this is not possible, you should
try to keep to shallow water, away
from the strongest stream. The
presence of a strong tide will also
affect the strength and direction
of the apparent wind. When the
boat is beating against the tide the
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limiting lines according to whether
the beat is expected to be short.
(near right) or long (far right);
they may also be combined.

Tack limiting lines can be drawn
either diverging from the objective
(above left) or parallel to the
downwind line (above right).

Taking advantage of wind shifts

There are many situations where
you can predict a wind shift from
your own observations or from
weather forecasts. If you do not
expect the wind to shift
significantly or consistently, draw
the tack limiting lines the same

- -

10° 10M

distance or angle from the down-
wind line on either side. If you
are expecting a long-term shift in
a particular direction you can plot
your tack limiting lines, as shown
below, to enable you to use it to
the best advantage.

To take advantage of a
change in the wind

F 9

-
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direction, use the down-
wind line as your first tack
limiting line and draw the
other on the side of the
expected wind shift. When
the wind shifts you may
be able 1o steer directly
towards your objective.

apparent wind speed will be
reduced because the boat is being
carried downwind. The converse
also applies. When the tide is
running across the wind on the lee
bow an advantage can be gained
because it increases the speed of
the apparent wind and alters its
direction so that the boat is
effectively freed and can point
higher (see page 104). When
the tide is on the windward bow
the effect is the reverse, so try and
tack when the tide changes to
keep it on the lee bow.

When the tide is on the lee bow the
apparent wind shifts to allow the
boat to point higher.




Navigational errors

With the resources available on a small boat, it
is not possible for any navigator to ensure com-
plete accuracy. Errors are something that you
must accept and understand. It must be made
clear that there is a difference between errors,
with which we are dealing here, and mistakes.
Errors are usually associated with inherent
inaccuracies in instruments or in navigation
methods and are unavoidable but, to some

NAVIGATION/Navigational errors

extent, predictable. Mistakes are the result of a
miscalculation or a misinterpretation of correct
information, and are essentially unpredictable.
Every attempt must be made to eradicate
mistakes by attention to detail and meticulous
checking. It is important to make every effort to
find out where errors are likely to exist in your
calculations and to what extent, so that you can

Sources of error

Of the instruments, the log and the
compass, being the most used are
the likeliest sources of error.
Compass deviation and errors are
discussed on page 238. Error
occurs in the log reading, not only
as a result of faults in the
instrument, which must be
checked and allowed for, but also
according to the conditions. In
light weather the log may under-
read, but in large waves it is likely
to over-read (below). Towed logs
are particularly prone to this type
of error. Error may also arise in the
reading of instruments, although
some may consider this a mistake.
This occurs when the dial is not
read from directly in front and is
known as parallax error (right).
The helmsman can also be a
source of error. An inexperienced
helmsman may steer a zig-zag
course which causes the log to
over-read. A steering error to
windward is also common,
especially when on a run in
strong winds. The best way to
reduce this error is to ask the
helmsman which course he
estimates he is averaging and
make your calculations
accordingly. Information given in
navigational reference books,
particularly for tides, is subject to

Parallax error occurs when you
read the card at an angle as the
lubber line will indicate a reading
along your line of vision.

error. T o prevent your calculations
being upset by this type of
inaccuracy always check the
actual conditions against those
predicted in the reference source
wherever possible. However,
careful the navigator is, some
errors in plotting are bound to
occur. If rigorous steps are taken
to reduce the amount of error,
your calculations are still likely to
be as much as 3 ° out, and on small-
scale charts distance measure-
ments could be up to half a mile in
error. You must also remember
that in rough weather, and when
the wind has been blowing in the
same direction for some time, the
surface of the water drifts to
leeward and this will affect the
course you sail.

When sailing in rough seas the boat travels
up and down waves, causing the log to
over-read the actual distance travelled.

allow for them and produce accurate results.

Allowing for error

Once you accept that errors exist
and understand their causes, and
the likely amount, you can allow for
them when shaping and plotting
a course and fixing your position.
Make a list of all the possible errors
and estimate their maximum
amount. Some errors will cancel
each other out and some will be
cumulative. Plot the results on
your chart. You will end up with
a box (see below) in which your
estimated position must lie if you
have assessed the amount of error
honestly, a much better situation
than having a single dot of your
estimated position.

N

The solid line marks your intended
course. With no tide, the possible
error in bearing and in distance
sailed is marked. Your estimated
position is shown by the dotted box.
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Pilotage

Pilotage, the technique of navigation by eye, uses
no navigation equipment, apart from charts,
pilot books and binoculars and maybe a hand
bearing compass. It is used in good visibility
when in sight of land. However, although other
instruments are not used, they should be on
board the boat in case visibility deteriorates,
and in case your passage should take you out of
sight of land.

If you are to become a good pilot, you need to
be able to read a chart and relate the information
to what you see about you. One of the pitfalls of
pilotage is that many sections of the coastline
look remarkably similar when seen from the sea
and it is often easy to convince yourself, quite
erroneously, that the coastline in front of you is
the part you wish to see. You need to be careful
about identifying navigation marks for the same
reasons. If you expect to see a particular buoy,
it is surprising how quickly you convince your-
self that the buoy you can see is the one you
want. You need to be very disciplined about
checking your information and guarding against
errors of this nature. The art of successful pilotage
is to move from one known safe position to the
next, by checking and rechecking the informa-
tion you have. Needless to say, the process
naturally breaks down'if you start to work on
assumptions rather than facts. Pilotage in
familiar waters is usually much easier but even
here errors can occur from false assumptions.
A harbor which you know well in daylight may
appear to have different characteristics at night,
and you could be confused unless you have done
your homework on light sequences of buoys and
so on beforehand (see page 262). One of the main
problems for pilots is trying to make accurate
judgments of distance at sea. Even the most
experienced find it difficult and the inexperi-
enced can be hopelessly wrong, so if you have
an inexperienced crew aboard, be wary about
asking them to judge distances.

One of the main ways of establishing your
position when piloting a boat is to take ranges
(see also page 105). When the navigator sees
two objects which are in line with each other
he knows his boat must be somewhere on an
extension of the line drawn through the objects.
You can use ranges in several different ways
(see opposite).. However, you must ensure that
the objects are shown on your chart. If you are
piloting your boat along a channel or in and out
of harbor, for example, you should have
checked beforehand on the chart which object
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Using binoculars

Binoculars are a useful aid when piloting but
only if they are correctly used. They must be
kept clean and dry, and if a sachet of silica-gel
is put in the storage space it will keep the
binoculars moisture-free. Make sure that the
pair you have is not too heavy for you to hold
comfortably, or your hands will shake when
using them. The binoculars should have a
magnification no greater than seven times;
anything larger is unsuitable for use on a boat.
Adjust the neck strap so that the binoculars sit
high on the chest and always use the strap or
you will lose them sooner or later. Your
binoculars may have individual adjustments
on each eyepiece. If so, adjust them for clarity,
using your strongest eye first. The binoculars
will also probably have a scale measuring the
distance or angle between the eyepieces which
also have to be adjusted. When the eyepieces
fit closely to each eye, the binoculars are
opened by the correct amount. You can deter-
mine whether your binoculars are functioning
properly by trial and error or you could consult
your optician. When using binoculars do not
keep them to your eyes for too long at a time,
or you may suffer eyestrain.

might be useful to you for taking ranges. The
objects you use should conform to certain
criteria: they should be clearly visible; they
should not be easy to confuse with any other
object: they must be on the chart; they should
be in a fixed position and they should neither
be too close together nor too close to your boat.
Although buoys can be used for LOPs, they
move slightly with the wind and tide and are
not really satisfactory. Certainly, they are
better than nothing, but they shouldn’t be used
where accurate pilotage is required, as for
example in rock-strewn waters. Marks on land
are often used —lighthouses, beacons, buildings
or prominent natural features. Lighthouses and
beacons are shown on the chart and are readily
identifiable but buildings, although shown on
the chart as conspicuous, may be obscured on
the skyline by newer buildings. Natural land-
marks are often useful but they must be prom-
inent —a large rounded hill is less useful than a
unusually shaped rocky outcrop. Although
isolated rocks can be useful, their height, size
and shape should be studied on the chart
to check their position, and in tidal waters it
must be remembered that the appearance of the
rock could change markedly between high and
low water. The background could also obscure
a rock or similar object and this can be checked
beforehand on the chart.
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Using ranges |

When choosing two marks as
sources for lines of position,
make sure they are on the |
same side of the boat, or it will

be impossible to line them '
up. Landmarks behind the boat | 4
are just as useful as those ahead. ]
A beam bearing is often used to
check progress against a foul tide
or for indicating a point at which
to alter course. Ranges at a
harbor or river mouth are
usually known as leading marks.
They are normally marked on
charts and in pilot books with the
bearing given (usually in degrees

e — —

true) for when they are in line.

Landmarks not quite in line can
be used as a clearing line, provided
you know whether to keep them
“open” or “closed".

The use of a clearing line, right,
where a rock is kept “closed”

cﬂﬁ&p«

relative to the cliff edge until the
harbor leading marks are in line.
This keeps the boat clear of any

danger to starboard. of the cliff.

The rock is “closed™
relative to the edge

The rock and cliff

i The rock is "open”
edge are In line.

relative to the edge

I of the cliff.

Ranges can often be used in rock strewn waters to
ensure safe pilotage. The boat, above, sails first on a
line from ahead. between the water tower and the

rock, then turns to starboard when on the line
between the two rocks on the left. When the boat is
on the leading line it can turn to enter harbor.
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Passage planning

Although it is possible to set off on a passage
without first having made a passage plan, it is
certainly not to be recommended. At the very
least, it is almost bound to result in an inefficient
passage, and at worst, it may put you, your crew
and your boat in danger. Laborious and pains-
taking though it may scem, planning will pay
dividends when you are on the passage. Most
people only have a limited amount of time to
devote to sailing, and it therefore makes sense to
use that time as effectively as possible. When
undertaking a cruise —a series of passages over
a period of several days or more —it is essential
to spend time ashore planning the trip out first.

so that you leave more time afloat for the actual
business of sailing. Working at leisure at home
also helps reduce the likelihood of mistakes.

A lot of small boats sail with a family crew
where the skipper is also the navigator. In these
circumstances, it is essential for him to reduce
the navigation work load as much as possible,
so that he can perform his role as skipper
efficiently and safely, and so he himself can get
as much pleasure as possible from the cruise. In
any harbor it is all-too-common to see a small
boat arrive with an exhausted and irritable
skipper-cum-navigator in charge, and a glum
and resentful family as crew.

Making the plan

Having armed yourself with all
the reference material and a
notepad, pencil, and eraser, your
first task is to check all your
reference material (charts. pilot
books and so on) to make sure that
vou have all you need. and

that it is up-to-date. Il the charts
are not, correct them. You need
to make sure you have any
supplements that have been issued
to your almanac. and see that you
have the full chart cover for the
area in which you intend to make
vour passage or cruise, together
\‘\u’iih dny emergency cover vou
may need for areas around the
chosen one. in case of bad weather
or a change of plan.

It helps to make the initial plan
using a small-scale chart which
shows both the departure point
and the destination. Draw in
pencil lightly, the proposed track
ol the boat between your departure
point and your destination.

Plan to keep a good distance. say
five nautical miles, off any possible
lee shores or other dangerous
coastlines, Avoid any area where
tidal races or overfalls (shallow
water with short, breaking waves)
could be expected. such as around
headlands. If there are any
unmarked dangers, give them a
wide berth by day and an even
wider one at night. Having drawn
in the first track lines, go over
them again from end to end in
conjunction with the sailing
directions or pilot books, checking
for any possible dangers on or near
the route, or anything else that
may require a change to the
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planned track. If there are any
traffic separation schemes on the
route, plan to use the inshore
zone; if it is necessary to cross the
lane, plan to do so at right angles
to the lanes (see also page 229).
Having settled on a track. using
dividers, measure the full distance,
and that of any intermediate legs
between turning points, il any.
Then vou must decide on a
likely average speed on which to
base your passage plan. At this
point, many navigators become
wildly optimistic and use an
average speed which they are
highly unlikely to sustain. Be
honest with yoursell instead and
set a speed which you can
reasonably expect Lo average,
cither by motoring or motor-
sailing if the wind drops. If a beat
is likely during the passage, the
speed made good to windward
may only be half of what it would
be on a "free” (offwind) leg. You
may prefer to make two separate
plans for two possible speeds.
Using the expected speed. work
out the approximate time for the
passage and for each intermediate
leg. Add on to this a time for
clearing the departure harbor
and entering the destination
harbor (another common source
of under-estimation —it can take
two or three hours to get into or
out of a harbor and to tie up or
leave). The tide tables should then
be relerred to, and the days and
dates of the planned passage
pencilled in on the margin of each
page together with the appropriate
times from the tide table, starting

with the page relating to high
water, and then working forwards
and backwards page by page (see
also pages 244—5). Check to see
whether the tides for the days in
question are at springs or neaps or
in between, and il necessary, work
out a correction factor for inter-
polation between springs and
neaps and include this in the
pencilled notes. (It helps to
preserve the atlas if clear plastic is
stuck on the margins and the notes
written with a chinagraph pencil.)
The next step in improving the
plan is to see if there are any
critical times at which you must
arrive at specific points. Check
whatever information there is
available about your destination.
Read the information in the pilot
books and on the charts, and make
notes of relevant details. You need
to know, for example, if there are
any restrictions to entry, such as
bars at the harbor entrance,
which limit the times of entry.
With this information organized
vou will have a preferred time (or
several times) for arrival at your
destination. Another considera-
tion is the landfall (when you sight
the coast) itself. You may prefer
a landfall at night if the coast is
well lit and difficult to identify by
day, or it may be better to make
the landfall in daylight. Also you
may decide to approach the coast
to one side or the other of the
harbor. This is useful on a coast
with few landmarks as it means
the navigator knows in which
direction to turn when the coast
is sighted. Otherwise, il a course




is set for the harbor and your
dead-reckoning is slightly out, the
coast may appear with no sign of
the harbor. In this case the
navigator is unlikely to know on
which side of it he is. If this method
is used for making a landfall,
allowance must be made for any
extra distance involved and the
time it involves. Having sorted
out any landfall considerations,
see how these affect the best times
ol arrival at the destination. I,
having checked on the arrival
situation, there are limits to the
time you can arrive, this will
affect the time you need to plan
your departure. Another thing
which may affect departure times
is the existence of tidal gates

en route. This may be a headland
or channel which is impossible to
pass on a foul tide. If any of these
restrictions exist, it will be
necessary to work your departure
time backwards from these points.
using the distances already
measured and the estimated speed
or speeds. If other restrictions don’t
prevent it, try to time vour
departure to get the maximum
amount of fair tidal stream, and
the minimum of foul, during the
passage. The tide tables should be
consulted in conjunction with the
estimated boat speed to determine
a suitable departure time. Once
you have a departure time (from
the harbor entrance or where-
ever you set your first course), add
to it the time necessary for
reaching the departure point from
vour moorings to find the latest
time by which you must leave the
mooring. Having decided on a
firm time of departure, work
forwards again through the whole
passage, using the tide tables, and
work out times and distances for
each leg and, say, at three hourly
intervals along legs, correcting
the boat speed by working out the
effect on it of the tidal stream, if
any. Allow safety margins in both
distance and speed and also be
pessimistic when allowing for

tidal streams.

Passage notes

One of the most useful things that
can be done during the planning
stage is the compilation of quick-
reference check lists to save work
during the passage. These should
include a list and description of
land or sea marks to be passed
on the way starting from the
departure point, marking the
distances between them and the
magnetic bearing of the track line.
The latter will enable you to set a
rough preliminary course when
you reach a turning point while
you work out your actual required
course with reference to the tidal
information. This list can also
include an approximate ETA for
each point, based on the planned
speed or speeds. Another list
should be made for all the
navigational marks you expect to
sight in the order in which they
should appear. Include full
information of the marks in each
case including shape (you could
draw each buoy). color and so
on. For the parts of the passage to
be covered at night. include all
navigation lights, noting the full
information available. Alsoinclude
information on any fog signals
near the track. Having drawn up
a list covering the required track.
make another of any marks, lights
or fog signals which may be seen
or heard if you are off course, or if
you have to enter another harbor
for any reason. Make sure the
two lists cannot be confused.
Make another list of RDF beacons
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which you could use during the
passage and group together those
which have the same frequency.
Note the call sign, range and time
of transmission of each. You
should also have a list containing
any useful information on
harbors vou will, or may have,
to enter during the passage, not
forgetting the destination. Use a
pilot book and a large scale chart
to make this list. Typical
information would normally
include safe entry times and
weather conditions, restrictions to
entry. approach bearings, traffic
control signals, port radio
frequency (if you have VHF) and
useful transits or leading marks
together with their bearing.

Emergency plan

You must next consider any
possible occurrence that may
result in your having to change
your plan while on passage. The
usual reason for this would be bad
weather but there could be other
unforeseen ones. Consider your
track, leg by leg, and list all possible
refuge ports, bearing in mind the
likelthood of bad weather from all
or any direction. Check that your
chart list is sufficient for these
ports, and make sure it includes a
large-scale chart of each port and
its approaches, and that your
sailing directions or pilot books
cover these ports, Make a similar
list of those mentioned to cover
any such possible change of plans.

Passage planning at a well it desk at home s much easier than

working in a pitching boat and greatly simplifies the work.
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Buoyage

Buoys are among the most important aids to
navigation, designed and placed to show the
sailor where it is safe to go. Different shapes and
colors have specific meanings, and they are
indicated on charts by a variety of symbols that
the careful navigator should be able to recognize
instantly. The full list of symbols and their
explanation (as well as other symbols used on
U.S. charts) is to be found in a booklet, Chart
No. 1, published by the Department of
Commerce.

The United States uses the so-called lateral
system of buoyage, which differs from systems in
other parts of the world. It is known formally as
the TALA Region B. In U.S. waters several

= —_—— e ——

variations of the system are in use —specifically
on Western rivers and on the Intracoastal
Waterway —but the basic elements shown here
are those most widely encountered. Note that
buoys once colored black are now green and
those marking fairways are red and white
instead of black and white.

The familiar phrase ‘‘red right returning”
describes the basic rule of the lateral system—
that is, when a vessel is inbound into a harbor,
river, sound or bay, it shall leave red buoys on
the starboard hand. The rule is reversed when a
vessel is heading out to sea.

A typical example of the aids to navigation seen
when approaching a river from seaward.
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Lateral marks

In the lateral buoyage system the type, shape and
color of a buoy is determined by its place relative
to the navigable channel. This requires an
understanding by the navigator of the direction of
buoyage: in IALA Region B this direction is defined
s “when entering from seeward”. In those places
where it is not clear which way is “entering”, the
general rule in coastal waters is that the direction
of buovage is clockwise around the United States.

A R"8"
G 4 sec

Lighted
buoy

Lighted
buoy

’

Daymarks

Starboard-hand buoys
Red nun buoys mark the
starboard side of a
channel when entering
from seaward. They may
have even numbers.

E y

Special
purpose

Port-hand buoys

Black can buoys mark the
port side of a channel
when entering from
seaward. They may have
odd numbers.

Non-lateral buoys

As well as the lateral system of
buoys the navigator may also
encounter several types of special
purpose buoys which do not have
any lateral significance. These
buoys may be lit or unlit and if the
latter may be any shape. They are
used to signify several things such
as a quarantine anchorage, a
fish-net area, a dredging area, a
survey area, an anchorage, or for
other purposes. The one marked
“special purpose” (right) is used
when no other buoy of either the
lateral or non-lateral type is
applicable.

Fish net
area

Special purpose

lateral significance and their mean-
ing is indicated by their color.

FI R 4 sec

BW GW

Non-lateral buoys
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Other marks

Safe water marks show fairways, mid-channels and
offshore approach points, and have red and white
vertical stripes; they may be passed on either side.
Preferred channel marks are at junctions and may
be passed on either side, but their coloring indicates
which side is preferred. Red and black isolated
danger marks are on or near hazardous
obstructions with navigable water around. None of
these buoys have numbers, but may be lettered.

RG

NG -f : Hq?ﬂi{

F1{2+1) ’
Lighted buoy Lighted buoy

M

‘ RB C"N"
(@]

Can

Preferred channel to starboard | Preferred channel to port

'

Daymark

MB

Mid-channel and junctions
Mid-channel buoys mark the fairway while junction
buoys show the preferred channel.

ﬂ Y N Q W
C ® C'N” ——
R —_.f-u._AL
Ouaranlme Anchorage o
anchorage Danger
B i *g
s
@ Exclusion
area
Dredging L ~L
Unlighted buoys
buoys have no These may be any
shape; nun, can, etc.
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Buoyage at night

At night many navigational marks are lit to enable
the navigator to identify them. Lighthouses have
the most powerful long distance lights. Onshore
beacons are usually lit and generally tend to use
medium-range lights: leading lights — pairs of
beacons used to guide vessels into narrow channels
or through harbor entrances —are usually in this
group. Buoys are generally lit with short-range
lights. Because it is quite easy to confuse lights at
night, the different marks are all lit in ways which
help to distinguish one mark from another. The
characteristic of each light —its color, period and
flashing sequence—is marked on the chart in an
abbreviated form. Full explanation is usually given
in the official list of lights or in a navigator's
almanac. Four main colors, white. red. green and
vellow, are used for lights, but violet, blue and

amber are also used. Where possible, the color of
the light is the same as the buoy, so a red channel
marker would show a red light at night, and a
green buoy a green light (although either can be
white). The other way to identify a light is by its
illumination pattern. The chief characteristics are
shown below. together with their abbreviation as
seen on the chart. The third way of identifying the
light is by the timing of the flashing sequence, known
as the period. This is the time for one complete cycle
of the light characteristic and is shown, below right.
The color. flashing characteristic and period of a
light will be shown on the chart alongside the symbol
for the mark, written in the abbreviated form shown
below. Medium- and small-scale charts often only
give brief details of a light and reference needs to be
made to the list of lights or to the almanac.

Light pattern Abbreviation

Description

Period of light

| J F

Fixed continuous light

The period of the
light is the time
required for one

5 & K

Flashing (light shorter than dark)

complete sequence
from the start of the

pattern to the start
of the next pattern
The time is always

given in seconds and
appears on the chart
written after the

number of flashes
(shown in brackets).

10 seconds —

Fl. 10s.

(T T 1]

[ . . | Occ Occulting (dark shorter than light)
-Il Iso. Isophase (light and dark equal)
EU:_:I:D Gp. Fl. (3) Group flashing (3 in this case)
\AAAAAAAAAAA RS Quick flashing 50 or 60 per min
mm V. Qk. FI Very quick flashing 100 or

: =y 120 per min
r"m Int. Qk. FI. Interrupted quick flashing
| l. ..| Gp. Occ. (2) Group occulting (2 in this case)

Gp. Fl. (3) 10s.

I N

| ] Alt.

Alternating (changes color)

Occ. bs.

Mo. (U)

Morse code (U in this case)

Gp. Occe. (2) 10s.

Observing lights

Light sectors

To an inexperienced navigator,
the array of lights in different
colors and sequences can be very
disturbing. One of the most
important factors in identifying a
light is the period it is lit.
Although some people can count
off seconds quite accurately, it is
much better to use a stopwatch.
When timing a light sequence,
remember that the period is
from the start ol one sequence to
the start of the next—that is the
whole cycle. The light should be
timed through three full cycles
before you can positively identify
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it. Never assume the buoy is the
one you want until you have
confirmed it with a stopwatch. It
can be particularly confusing
approaching a harbor at night
when the shore lights mingle with
the navigation mark lights. In any
passage, the navigator and crew
should memorize the character-
istics of the buoys they are looking
for and establish their relative
position to that of the boat. Once
the first buoy has been identified.
the rest will not be so hard to
establish. When close to the

first buoy, look along the bearing.

Some lights, such as lighthouses
and some beacons, use color
sectors to indicate safe or
dangerous areas. These sectors are
indicated on the chart and are also
shown in the list of lights and in
the almanac. When the edges of
the sectors are given in degrees,
this is the reading from the ship,
not the lighthouse. The figures are
always given in degrees true and
if you work in magnetic on the
chart you will have to convert
these to degrees magnetic (see
page 238).
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Introduction

Of all sports, sailing is one of the most weather
dependent. Very few other sports rely quite so
heavily on the weather for their whole
existence, and it is the interaction between
wind, water and boat that makes sailing such
an enthralling pastime.

Some sailors tend to take the weather for
granted and apart from listening to weather
forecasts, show very little interest in finding
out how weather works. Inland sailors, in
particular, often feel that there is not a lot of
point in learning about the weather but they
are quite wrong. Anyone who races a one-design
regularly, and does well, has almost certainly
started to think about the race and the tactics
for it, the day before. They make sure that they
see or hear a weather forecast and they start to
think about how the weather will affect the
race. Although the final planning will be done
on the day itself, near the time of the start, the
overall strategy will have been worked out the
day before and modified later, when necessary.

For cruising sailors, whether coastal or
offshore, some knowledge of likely weather
patterns is vital. Planning a cruise of any sort
demands some knowledge of what the weather
is likely to do: even cruising yachtsmen who
do not go far from home will meet considerable
changes of condition. It helps to know how the
weather will change during the day: when to
expect sea breezes, for example, and when fog
might occur.

Both cruising and one-design sailors need
to have some knowledge about the weather so
that they can make reasonably accurate guesses
as to how it is going to develop. It can help, for
example, if you hear on the forecast that a
depression is approaching and know enough
about its character to predict that the wind will
back and increase as it arrives. You may be
racing a one-design when a depression is
passing, and it would be to your advantage to
know about the veering wind shifts that occur
when a front passes.

Most sailors do not have the time or patience
to acquire a detailed knowledge of meteorology,
but an understanding of the basic concepts will
improve their sailing performance and help to
make their sailing safer. Many sailors spend a
great deal of time on tuning their boats, and
buying expensive gadgets to improve the per-
formance, but in fact a little time spent studying
the wind and weather patterns could be
more profitable.
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Daily weather
variation

When you go sailing, the conditions you may
encounter will differ according to the time of
day. In the morning, there may well be quite
clear skies and light winds, but as the time
passes and the sun rises, puffs of cumulus
cloud (1) may appear. At the same time, you
may find that wind strengthens and might even
change direction a little. Later on, these cumulus
clouds may grow larger (2) and sometimes they
get so big that they can produce rain showers or
even thunderstorms. Shower clouds often have
big rounded tops and dark heavy bases (3).
Thunderstorms do not often occur and most
clouds do not grow big enough to produce the

1 Shallow cumulus (the Latin name for heap) cloud
means good weather. If it is to continue, the clouds
must not be deep. You can expect the wind to be
variable underneath this type of cloud.

4 A cumulonimbus cloud which has produced a
thunderstorm. You can expect to get very strong
winds from the direction of the storm and for the
temperature to drop rapidly.



weather shown in (4). If they should do, it will
often be late afternoon or early evening when
thunderstorms break out (see page 276). The
afternoon produces the strongest wind but in
the evening, as the skies clear (5) the wind
becomes less strong and not so gusty and over-
night it may drop almost to a calm. When that
happens and the skies have broken cloud, fog
patches can form (6).

This daily change in wind, cloud and
temperature is known as the “diurnal” varia-
tion and the main attributes of this daily change
are shown in the diagram on page 266. These
changes occur because the sun heats the land
but hardly heats the sea (as the sea reflects a
great deal of the sun’s radiation and absorbs
the rest in depth). The heat of the day is then
absorbed into the air from the earth’'s surface

2 When cumulus clouds grow considerably, as above,
they may produce rain. If the rounded tops push
upwards, you can expect to get showers accompanied
by strong winds.

5 You often find that the skies clear at sunset, as the
convection cloud formed during the day disappears,
or when, as here, a front (see page 268) is in the
process of passing over.

METEOROLOGY /Daily weather variation

and works its way upwards by convection
currents —rising and sinking currents of air
caused by warm air rising, cooling and sinking
again. The normal state of the atmosphere is
for the temperature to drop as you ascend.
Higher up, the wind is going to be stronger
because it is free from any friction with the
earth, which slows it down.

Because the upper wind is brought down by
the sinking parts of convection currents,
stronger winds appear during the day. So, when
the convection currents stop in the late after-
noon (when the land temperature falls) so the
strong wind also tends to drop. The light winds
of the night can be explained if it is understood
that in the same way that the air was heated by
the sun from the ground upwards, so the night
air is cooled from the cooler land surface

3 When a cumulonimbus cloud (nimbus means rain
bearing) grows amongst smaller cumulus, you can
expect to get heavy showers of rain, snow or hail.
Thunderstorms can also occur with this type of cloud.

6 Coastal regions are prone to fog patches and more
extensive areas of fog form near them when moist
air lies over colder sea. This type of fog may not clear
when the sun rises. as fog over land does.
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upwards, leaving warmer air over colder
surface air. This occurrence is exactly the
opposite of the normal one (where lower
temperature should be found higher up) and is
therefore known as an “inversion”. The effect
of an inversion is to prevent winds above it from
mixing with, and speeding up, the winds below
it. Cut off from help above, the surface wind,
colliding with surface obstacles, begins to
slow down. The lowest wind speed is found
around dawn when fog patches can form and
the temperature is at its lowest. It is not until
the sun rises the following morning that the
land once again can be heated, convection
currents occur and the daily cycle repeated.
Changes arising from major weather systems
can upset this pattern, which is one that occurs
normally in settled weather.
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Inversion
layer

s

Convection

currents
Cooling _
aw How an inversion forms

=2 Radiation cools the air near the surface

; but not the air higher up. The division
High speed | petween warm and cold air is known
wind as an inversion.
>

Low speed
wind

How an inversion breaks

The sun's heat causes convection
currents to form which break through
the inversion layer, and the wind
becomes more variable.
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How weather
develops

Before you can begin to make any predictions
about the weather, you must first understand
how weather patterns develop.

All air contains some water vapor and the
maximum amount it can contain depends on
the temperature of the air. Warm air can hold
more water in the form of vapor than cold air.
When warm air which contains a lot of water
vapor is cooled, the vapor condenses into
water droplets and forms clouds.

There are two main ways by which air cools:
firstly, warm air ascends, expands and so shares
its heat over a larger volume. Alternatively, it
can come into contact with something colder,
such as the earth's surface. When the latter
occurs, fog is often the result (see page 278).
There are three main ways by which air rises.
One is the slow lifting of warm air over cold air,
as happens along fronts (see page 268), another
is the rapid lifting of air in convection currents
and the third occurs when air is forced to ascend
the slopes of hills or mountains (see below).

Cloud forms in three main layers: low clouds
which form from the earth’s surface up to about
2 km (7,000 ft) and include cumulus (photo 2,
page 265) and stratus (photo 12, page 269);
medium level clouds between 2 to 8 km (7,000
to 25,000 ft) and include altocumulus and
altostratus (photo 10, page 269); high level
clouds between 8 to 15 km (25,000 to
45,000 ft) and include cirrus (photo 7, page
268), cirrostratus (photo 8, page 269) and

How air rises A
Because warm air is less g
dense than cold air, it ] S
will lift over a wedge of -
colder denser air

L
When

is heated, it warms the air
above it which rises,
cools and sinks again as
convection currents.

When the air meets an
obstacle such as a hill or
a mountain, it is forced
lo rise over it.



cirrocumulus. Knowledge of the different types
of cloud formation is important for helping to
predict the weather.

Not all clouds produce rain and the amount
of rain is dependent on the depth of the cloud.
Low cloud, for instance. which is no more than
a thin layer, will not produce rain. Heavy cloud,
which reaches up high and which is composed
of ice-particles at the top, will, on the other
hand, produce heavy rain.

The amount of water vapor in the air (and
hence the amount and type of cloud) depends
largely on where the air comes from originally.
Air that has travelled a long way over oceans
will have picked up a large amount of water
en route while air that has blown over land
for a long period will be relatively dry. Although
you feel this air when sailing as wind blowing
over the boat, it stretches upwards for 16 km
(45,000 ft) or more. Any such airmass has
particular characteristics. In the simplest terms,
it can be warm or cold, wet or dry. Cold air is
denser than average while warm air is less
dense. so a column of cold air weighs more
than an equal sized column of warm air. The
weight of air spread over a unit area is what
is known as pressure, hence dense, cold air
creates high pressure and, conversely warmer,
less dense air, low pressure.

These warm and cold airmasses are semi-
permanent in origin, created originally in the
equatorial and polar regions which receive the
most and the least heat respectively. The

Prevailing winds

Generally speaking, the
worldwide wind patterns
are those illustrated on
the right. However, land
masses and different
pressure systems will
cause these patterns to
be altered so that this
basic pattern becomes

Temperate 4
westerlies /£
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difference in pressure between the airmasses
causes the air to be drawn from areas of high
pressure into areas of low pressure. Although,
in theory, the air should move outwards from
an area of high pressure into one of low pressure,
another factor enters in. The earth rotates and
causes the movement of air to be deflected —to
the right in the northern hemisphere and the
left in the southern hemisphere (see page 270).
At the equator the spinning effect changes and
the air tends to move directly from high to low
pressure. These movements of air, which we
feel as winds, are semi-permanent also. The
patterns they form are shown below. More
information on winds and how they form is
given on pages 272-—275.

Once an airmass is on the move it becomes
known as an airstream. The kind of weather
you experience depends to a large extent on
where the airstream flowing over you originated
from. A sub-tropical high pressure airmass, once
it moves polewards, will get progressively cooler
at the surface and the water vapor contained
in it will form low cloud —often covering most
of the sky. In extreme cases, the cloud forms at
sea level to give extensive fog. This sort of
airstream is known as a stable one. On the other
hand, a high pressure mass originating over
the poles and moving towards warmer areas
will be a cold airstream which gets progressively
warmer nearer the surface. This is an unstable
airstream and the warm air below tends to lead
to convection currents and hence to cumulus

Ub-tropical high
| e

Equatpriz
% X

distorted. The blue NE Tradesf
arrows indicate warm air _
streams while the black Inter-tropical g
arrows show cold ones. front
SE Trade
Tempera
westerlies \§
Polar front

Polar easterlies

Sxtb‘—trop'
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cloud. Obviously, there are times when these
warm and cold airstreams meet, and when they
do they form a well defined boundary zone,
which may form a sort of battleground in which
complex weather situations develop, as the
airstreams confront each other.

The line, or frontier, where cold and warm
air masses meet is termed the polar front. Some-
times, a wedge of warm air will penetrate the
cold air mass along this front. The cold air,
which circulates around this wedge or kink,
distorts and increases its size until it reaches
the proportions of a wave (see stage 1 of the
diagram below). It is this wave of warm air,
lower in pressure than the surrounding cold air,
which forms what is known as a depression.
Because of the westerly jet stream, a band of
high speed winds, depressions move in an
easterly to north-easterly direction.

The diagram below illustrates three stages in
the life cycle of a depression. At the second stage
the kink is well developed and the wedge of warm
air, known as the warm sector, is sandwiched
between cold air both behind and in front of it.
The leading edge of the warm air mass is known
as the warm front while the back edge of the
wave is known as the cold front. As the depres-
sion develops into stage 3 in the diagram.
the occluded stage, the cold front catches up
with the warm front and results in the wedge of
warm air being squeezed up off the surface of the
earth. This stage heralds the end of a depression.

The diagrams right
illustrate the three stages
of a depression. The
diagram beneath is a
cross-section taken along
the dotted line of the
diagram above. The
numbers refer to photos
1 to.12.
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10
7 A cirrus cloud. It is composed of ice crystals and
often is the first sign of a coming depression.

8 Cirrostratus usually follows cirrus across the sky
when bad weather is in the offing.

9 When there are holes in altostratus cloud the
coming weather should not be too bad.
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10 When altostratus covers the whole sky. as here.
it usually precedes rain.

11 Nimbostratus. rain bearing clouds, have a low base
and consist of thick layers.

12 Stratus, the lowest clouds of all, are associated
with warm moist airstreams and can cover coasts and
hills in fog.
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The passage of

weather

In temperate latitudes. most of the major
weather changes are brought by a succession
of depressions with intervening high pressure
areas between them. Depressions are of greater
significance to sailors because, in severe
depressions, gale force winds usually develop
and even in lesser depressions, there are major
changes and shifts of wind direction.

The high pressure areas (or anticyclones as
they are called) are areas where cold dense air
sinks and becomes warmer. They are inherently
more stable than areas of low pressure (see page
267) and are responsible for long periods of
warm, dry weather in summer. There is little
high altitude cloud, but there may be low level
cloud, especially over the sea. Generally, the
winds experienced in high pressure areas are
fairly light. From the local point of view, the
coastline can modify the effects of a high if the
wind is blowing onto a hilly shoreline or if
sea breezes occur (see page 275) causing the
wind to alter in strength and direction.

Depressions

The diagrams on pages 268—9 explain how a
depression is caused in the first place and
the development from a small kink in the polar
front to a full-scale depression. Clearly the
weather the observer sees and feels will depend
on his position in relation to the center of the
depression. The closer he is to the center, the
more severe the weather is likely to be.

The following is the description of a typical
depression passing slightly to the north of the
observer: the first sign is a fall in pressure
(which will be shown on the boat's barometer,

A low pressure system

in the northern hemi-
sphere (right) and the
southern hemisphere

(far right). The blue lines
(1sobars) join points of
equal pressure and give
the directions of the wind.
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Wind direct ion at
670 m (2000 ft)
—
Movement of low
pressure area

Warm sector

The satellite cloud photograph above of the storm
that ravaged the Fastnet yacht race in 1979 was
taken during the afternoon of Tuesday, August 14th.
The long band of cloud marks the cold front leading
out from the center of the depression.

see page 283) and the appearance of thin high
cirrus cloud (photo 7, page 268). The faster the
cirrus cloud is travelling and the denser it is,
the stronger the depression and the more likely
that gale force winds will blow. These thin high
clouds can give a yachtsman about 12 to 24
hourswarning ofan approaching gale, depending
on how fast the depression is travelling. The
cirrus cloud thickens into cirrostratus which
covers the sky at high altitude. The sun or
moon may develop a halo (photo 8, page 269),
pressure will fall, and the wind will back or
shift counter-clockwise so that a westerly wind,
for example, changes to a south-westerly or
south-south-westerly. In a severe depression the
cirrostratus thickens quickly into altostratus,
but in a less severe one, the clouds look more
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The weather map, left,
showing the depression
over Scotland at noon on
August 14th; the close
isobars over the Irish Sea
indicate the strong winds
which, at times, reached
60 knots. Further
information on weather is
given on pages 279-83.

like photo 3, page 265. Gradually the cloud
thickens and nimbostratus (photo 11, page 269)
forms. Visibility decreases, the cloud base is
much lower and heavy rain falls. The pressure
continues to fall and the wind may back further
around to the south, or even slightly east of
south. As the warm front passes over, the rain
turns to drizzle or stops altogether. The pressure
usually stabilizes and the wind veers back more
to the west. If you are well away from the center
of the depression, you may then see the cloud
break up.

Cold fronts

With the approach of the cold front (which
follows behind the warmer air of the low
pressure area), the pressure may start to fall
again (owing to a trough of low pressure which
often occurs near the front) and the wind may
back again a little. In fact. there is very little
visible warning of the approaching cold front
because the uppermost part of the wedge of
warm air will still be above you.

When the cold front does come, it can be
very active. The extra energy of cold fronts
comes about because the cold air is sweeping
in under the warm air, causing the warm air
to lift rapidly. This produces heavy showers and
accompanying gusts and squalls. The convec-
tion of the warm air causes great heap clouds
(cumulonimbus. photo 4, page 264) to form.
The cloud patterns of the cold front run in
reverse order to those of the warm front but
are less easy to distinguish as the front usually
passes twice as rapidly.

As the cold front passes over, the wind
usually veers, often sharply, to the north-west

and the pressure will start to rise. Clouds dis-
perse and visibility improves rapidly. The
passing of a cold front at night often produces
a sky like the one in photo 5 on page 265 —in
which case the old adage, "‘red sky at night is
sailor's delight™', actually comes true. High cloud
clearing at nightfall nearly always leads to a
fair night, while high clouds moving in from the
east at dawn, producing a ‘‘red sky in the
morning”, are usually the forerunners of a
warm front and its associated depression.

Depending on where you are and how close
you are to the depression, there will obviously
be wide variations in the weather and wind
strength you experience. Some depressions are
more active than others and the wind shifts and
pressure changes are consequently greater. The
speed at which a low pressure area travels can
be anything up to about 60 knots. Clouds can
be up to 960 km (600 miles) ahead of the warm
front and the warm front rain may fall 160 km
(100 miles) ahead of the front.

A severe depression can cause havoc at sea
with strong winds building up large waves. The
signs the vachtsman has to look out for are:
a rapidly falling barometer and the approach of
thin high cloud. However, gale warnings are
broadcast on the radio and most boats sailing
in coastal waters can usually get to port before
a storm occurs. More information is given on
different types of storm on page 276, and
weather forecasting is dealt with on pages
279—83. Should vour forecasting fail and
should you get caught out in a gale. you may
have no option but to ride it out. Special pre-
cautions should be taken and these are dealt
with on pages 2267,
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The diagram, above,
shows the direction of the
prevailing winds and the
major ocean currents. The
diagram, left, gives a
more detailed picture of
these elements in the
North Atlantic

Key

The arrows give the
direction of the winds—
the blue ones for January
and the orange for July.
Where the winds are
particularly steady, as in
the Trades, the arrows
have been strengthened.
The purple arrows show
the location and direction
of the main currents.

& Winds

< Limit of pack-ice
in January

i Limit of icebergs
in January

v Limit of icebergs
in July

—®— Currents
1 Labrador
2 North Atlantic
3 Irminger
4 Gulf stream

5 Canary
6 North Equatorial




Winds

As we have seen, winds are caused by differences
in temperature and pressure. We also know that
high pressure is where cold, heavy air is sinking
while low pressure is located where warm, light
air is rising. Winds are caused by air trying to
move from high pressure areas to lower pressure
areas. In the low latitudes (areas between the
equator and 30° north and south) the earth
receives most heat while in the high latitudes
(areas between the poles and 60° north and
south) the earth receives very little of the sun's
heat. Owing to these global temperature con-
trasts, complex air motions are formed (at
heights which do not affect the yachtsman) and
result in bands of high and low pressure around
the world. It is these bands which cause the
world’s wind patterns (see page 267). At about
30° north and south and over the poles there
areimmense semi-permanent anticyclones while
at 60° north and south and at the equator there
are bands of low pressure. The global winds are
caused by the air flowing out of the high pressure
areas to feed the areas of low pressure. From
30° north and south the air blows back to the
equator. These winds are known as the trade
winds. Other winds blow towards the low
pressure areas at 60° north and south. These
winds are known as the temperate westerlies.
The outflowing airmasses from the high pressure
areas over the poles are cold and are known as
the polar easterlies.

We have also seen how the earth's rotation
distorts the winds. Instead of blowing directly
northwards and southwards towards the poles
and the equator the winds in the northern hemi-
sphere bend to the right while in the southern
hemisphere they bend to the left. Alternatively,
airstreams that move polewards become wester-
lies while those that move towards the equator
become easterlies.

Now, where these winds meet there are the
mobile dividing walls known as fronts which
we have already discussed (see page 270).

Where the north easterly and south easterly
trades meet is a line known as the inter-tropical
front. Most of the world’s pleasure boating is
done where the temperate westerlies hold sway
so it is essential that a sailor has a rudimentary
knowledge of temperate latitude meteorology.

Tropical meteorology (relating to the inter-
tropical front) is a difficult science and anyone
sailing in these climes must study local condi-
tions very carefully for, should they have gained
their knowledge of meteorology in temperate
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latitudes, they will find that the “rules” they
know do not often apply on the equator. For
example, though depressions will form, the
winds will not necessarily follow the rules of
rotation which are discussed on pages 270—1.
Local winds become crucial and should be
learnt about while there is a greater incidence
of thunderstorms in these latitudes.

The diagrams (opposite) show the trends of
the prevailing winds over the oceans in January
and July. Both the Atlantic and the Pacific have
well-defined cells of anticyclonic winds in their
northern waters and less well-defined ones in
their southern waters.

In the Atlantic these semi-permanent winds
in their turn entrain the ocean surface beneath
them and create such drifts as the Gulf Stream,
the Canaries Current and the North Equatorial
Current. A similar situation exists in the north
Pacific where a semi-permanent wind causes
the Kuro-Siwo and the North Pacific Drift. These
drifts, constrained by land masses and *'thrown "’
by the rotation of the earth, develop into clock-
wise-rotating cells in the northern hemisphere
and counter-clockwise ones in the southern.

The wind directions in the two diagrams
opposite represent the basic pattern to which
winds will always try to return. However, they
are vulnerable to modification through smaller
pressure systems which move through the areas,
the varied topography of the coastlines, and
land and sea breezes.

Weather systems

We have mentioned earlier how depressions
affect the weather. The next step is to understand
how high and low pressure systems within the
overall global systems modify the prevailing
winds. Pressure, which varies from place to
place, can be plotted on a map. This is done by
drawing lines, called isobars, which join areas of
equal pressure. They form closed concentric
patterns around the centers of high and low
pressure areas. We know that air tries to move
directly from high pressure areas to low pressure
areas. However, because of the earth’s rotation
this does not occur and the air is forced to move
in a circular fashion, parallel with the isobars.
In the northern hemisphere winds rotate in a
counter-clockwise fashion around low pressure
areas and in a clockwise direction around high
pressure areas. The opposite happens in the
southern hemisphere. A simple rule will help
you locate the position of high and low pressure
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areas. If you stand with your back to the wind in
the northern hemisphere the low pressure will
be on your left and the high pressure area on
your right while the opposite applies in the
southern hemisphere.

This is what occurs at 7km (20,000ft) above
ground level and the wind at this height is known
as the gradient wind. On the surface, and this is
what matters to yachtsmen, the direction and
speed of the wind will be distorted. For reasons
too complex to explain here, the surface wind
around a depression is bent in towards the
centre while the wind circulating around an
anticyclone is bent outwards from the centre
(see below). The angle depends on the surface
roughness. Over the sea, it tends to be bent by
about 15° and over land by about 30°.
There can be wide variations. Often there will
be gusts of wind with speeds and direction
which are more like those at 7km (20,000ft).

Thediagrams (right) show
the direction of the winds
around low and high
pressure areas in the
northern hemisphere. The
blue arrows represent the
direction of the gradient
wind (parallel with the
isobars) while the black
arrows show thedirection
of the wind on the earth’s
surface.

Low

Local winds
Not only should yachtsmen know about global
winds, cyclonic and anticyclonic winds, but also,
and this is particularly important for dinghy
sailors, local winds. The causes of local winds
are the same as for global winds: namely, tem-
perature differences. As we have seen, the very
fact that cold air is heavier than warm air deter-
mines that there is wind. In order to understand
how local winds work it is important to realize
that air is not heated by the sun's rays but by
the surfaces over which it travels. Consequently,
because different surfaces heat up at different
speeds and reach different temperatures, it is
inevitable that on any day there will be varia-
tions in air temperature and these will in turn
cause winds to blow.

The most well-known local wind is the sea
breeze. As the sun rises in the morning the land
heats up and warms the air above it. Over the

________--—'-'"
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The map (left) shows iso-
bars drawn over southern
and central England. The
black arrows represent the
direction of the wind on
the earth’s surface. The
angle of distortion is
greater over the land than
over the sea. The pressure
is giveninmillibars beside
P eachisobar. If youwere to
o stand back to the wind
anywhere illustrated on
this map you would know
that the centre of the low
pressure area was located
on your left and the high
pressure on your right.
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sea the air remains cooler as the water absorbs
the sun's rays and does not warm up as does the
land. As the warm air rises over the land a
supply of cool air pours in underneath from the
sea. It is this wind which is known as the sea
breeze. On a hot summer’s day a sea breeze may
have blown many miles inland by mid-afternoon.
During heat waves you may often witness a
breathless calm first thing in the day but you
can still be confident that there will be an
onshore wind by mid-morning.

At night the reverse will tend to occur. Just
as the land warms up quickly during the day so
it loses its heat rapidly at night. Often the tem-
perature of the land will fall below that of the
sea and this will result in a light offshore wind
brought about by the air over the land cooling,
sinking and pushing out to sea. If the coastline
is very hilly or mountainous the cool air is
drawn down by gravity and causes a strong
down-slope wind which is known as a katabatic
wind. Sometimes these winds may blow for
several miles out to sea. They occur most fre-
quently at night in conjunction with land
breezes and are usually light.

If you are sailing on an inland waterway,
whether it be a lake or a river, the same prin-
ciples of cause and effect can be taken into
account. The air over the land is warmed and
rises, allowing the colder air over the water to
drift off the river. If you are a one-design sailor
you will find that considerable progress can be
made by exploiting these light winds.

When you start sailing you will notice how
features on the shore interfere with the wind.
Obviously, when moored, a large ship will
produce a dead area in its lee. Docks, boatsheds
and warehouses will also block the passage of
the wind. Trees along the shoreline can cut wind
speeds by almost half. You should either sail
close to the trees where the wind is blowing
through them, or a long way away where its
passage is unaffected.

Always remember that winds experienced on
land can be most deceptive. Wind speeds are
reduced considerably by their contact with the
land and, around boatyards and marinas, a
strong wind will often seem no more than a
gentle breeze. Once at sea you may regret that
you ever left your comfortable berth. Neverthe-
less, the Beaufort scale (see page 282) will help
you to evaluate wind speeds even when you are
not at sea, as it lists the effects of winds on land
bound objects such as trees. Only with experi-
ence will you be able to anticipate the actual
wind strength you will find at sea.
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The warm air which is rising over the land is being
replaced by the cooler air sinking over the sea. This
onshore wind is known as a sea breeze.

Cooal land air is sinking down a mountainside and
replacing warm air rising off the sea. Known as a
katabatic wind, it usually occurs at night.

On a river or lake warm air may rise at the edges and
be replaced by cooler air over the water. The Zephyr
winds resulting can be used by one-design sailors.
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Storms

Low pressure areas, as we have seen, are the
major cause of bad weather. They are com-
paratively large and their influence in terms of
time and area is quite considerable. As well as
these there are small-scale disturbances such as
thunderstorms, tornadoes and hurricanes.
Though they are of short duration and cover
only a small area at a time their intensity is
often great, causing heavy rain and very strong,
destructive winds.

There are three basic requirements for the
formation of a thunderstorm. Firstly, there must
be strong upward currents of air. This explains
why thunderstorms occur most frequently on
hot humid days and towards the late afternoon
or early evening after the earth has had time to
heat up the air. Secondly, this air must be
buoyant enough, relative to the surrounding
air, to keep ascending higher and higher, until
it passes the freezing level. Thirdly, the air must
have a large concentration of water vapour.

Thunderstorms far out to sea are relatively
rare. When they do occur they are located
along fronts. Only over land do they occur on
their own in the middle of a stable air mass.

6600 m
(20.000 ft)

5000 m
(15.000 ft)
Freezing point

3300 m
(10.000 ft)

1700 m
(5,000 ft)

The diagram, right,
shows the main com-
ponents of a thunder-
cloud. The arrows v
describe the direction of
the air currents.
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A thunderstorm occurs only where there is
cumulonimbus cloud (see page 265). The prime
danger signal is a camulus cloud growing larger.
An approaching thunderstorm will have four
distinct features (see below). At the top there
will be a layer of cirrus cloud, shaped like an
anvil, and consequently called an anvil top.
This anvil will point in the same direction as the
wind is blowing and will thus indicate the
direction in which the storm is moving. The
second feature will be a large body of cumulus
cloud underneath. It will have cauliflower sides
and extend upwards, towards the anvil top to a
great height. The third feature will be the roll
cloud formed by violent currents of air along the
leading edge of the base of the cloud. The final
feature is the dark area extending from the base
of the cloud to the earth. This is where there is
precipitation. It is in this area that you will
experience the storm.

Thunderstorms often appear in the late after-
noon or early evening. But if you are sailing
across an ocean where they are far less common,
you can expect them between midnight and
dawn. Thunderstorms are most common in
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Wind direction

cloud




tropical latitudes. In higher latitudes they are
both less common and less intense.

When a thunderstorm draws near, the wind
will drop and become variable. As the roll cloud
passes overhead. you will experience violent
shifting winds and strong downdrafts. Just
behind the roll cloud will come the heavy rain
or hail. However, after the passage of the storm
the weather will clear quickly leaving both the
temperature and the humidity lower.

Wind speeds can reach 40—50 knots in the
worst cases which occur most frequently over
large land masses. Indeed, in the United States
such wind speeds are not uncommon. The
higher the anvil the more violent will be the
storm. In higher latitudes, in autumn and
winter, storms tend to be less violent than in
summer. Though they last for a comparatively
short time, sailors should take care if a storm
approaches. One-design sailors are advised to
make for the shore ; on cruising boats, sailsshould
be reefed and the boat headed into the storm.
If you sail in the same direction as the storm you
will simply lengthen your period of discomfort.
Lightning is a danger and boat owners should
get advice about lightning conductors. If you
find yourself in a thunderstorm in a one-design
which has a metal mast it is advisable to trail
the boom in the water over the side, while at the
same time keeping it in contact, via the goose-
neck, with the mast.

You can gauge the distance between yourself
and the thunderstorm quite easily. If you are at
the actual point of a lightning discharge, the
thunder will occur simultaneously but if you
are any distance from the storm you will see the
lightning before you hear the thunder. You
should time this interval in seconds and then
multiply the number of seconds by 0.2. The
result will be the approximate number of miles
between yourself and the thunderstorm.

Tornadoes

A tornado is an exceptionally violent, but small-
scale, whirl of air. If a number of thunderstorms
are associated with a cold front, the storms are
likely to be organized in a long, narrow band.
It is along the forward edge of this line that cold
downdrafts from the series of thunderstorms
meet the warm air. Sharp drops in temperature
and vicious gusts sometimes spawn this most
destructive type of storm. Few countries are free
of them though some suffer more than others.
The large land masses, notably North America,
always suffer the worst from tornadoes. The
very worst whirlpool of wind which they create,
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usually experienced ashore, may only have a
diameter of some 185 m (200 yards) but their
wind speeds may exceed 150 mph, leaving
havoc in their wake.

Hurricanes
A hurricane is the name given to a large tropical
revolving storm. On the Beaufort scale (see page
282) any wind which exceeds force 12 is classed
as a hurricane. Generally, in the northern
hemisphere, they travel in a north-westerly
direction before turning towards the north-east.
In the southern hemisphere, they travel in a
south-westerly direction before turning to the
south-east. This is their usual path which, of
course, is open to variation. They are known as
hurricanes in the Atlantic, north-east and
south-west Pacific, typhoons in south-east Asia,
cyclones in the Arabian Sea and Bay of Bengal,
and willy-willies in north-west Australia. In the
Caribbean, hurricanes are most prevalent in
September. In the Arabian Sea and the Bay of
Bengal, there are two peaks, during June and
July, and October. The typhoons of the China sea
and the hurricanes of the north-east Pacific
tend to blow in September. South of the equator,
the peak of the season tends to come in January.
The best warning of a hurricane now comes
from weather bureaus via the geostationary
satellites that revolve over fixed points over the
equator. Regular warnings of the movement
and intensity of a storm are given by radio. The
best avoiding action is to simply steer clear of
those areas mentioned above during the seasons
when hurricanes are prevalent. If, by some mis-
fortune, you find yourself in the path of one of
these storms you should make for a hurricane
hole (a sheltered lagoon which is marked for
such use on charts) or try to sail away from its
path. If you suffer really bad luck and are unable
to avoid the storm you will have no choice other
than to go below decks, batten down and hope
that your boat survives. Because of the force of
the winds which are associated with hurricanes,
however, there is no guarantee that your boat
will be safe except perhaps in the most sheltered
harbors. Indeed, unless you are able to find a
hurricane hole your boat may be no safer in
port than it would be out in the open sea. In the
northern hemisphere, the northern half of the
storm is the most navigable while the opposite
applies in the southern hemisphere. Sailors
should know that old tropical storms can travel
across to the Atlantic coasts of Europe in
September and October and rejuvenate them-
selves as dangerous storms.
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The causes of fog

Fog is simply cloud, the base of which rests on
the land or the sea. It consists of water droplets
which are far too small to be seen individually
but can be so numerous that objects close at
hand become obscured. For fog to form, there
has to be sufficient water vapour in the air and
it must fall below the temperature of the dew-
point (the temperature to which unsaturated air
must be cooled in order to become saturated).
Further cooling usually results in condensation
of the water vapor. Dew-point varies according
to the temperature and the water content of the
air. The higher the temperature of the air the
more water vapor it can hold before it becomes
saturated. Moist air can therefore become
saturated by either cooling it down or by causing
more water to evaporate into it. Dew-point can
be calculated (using a psychrometer) and when
the temperature falls below this fog will form.
There are four different types of fog and three of
these are caused by factors causing the air
temperature to be reduced below its dew-point.
The fourth type, Arctic sea smoke, is caused by
cold air absorbing more moisture.

Radiation fog

Radiation fog is caused by the air radiating its
heat into space until its temperature falls below
that of its dew-point. This happens on clear
nights when there are no clouds to trap the heat.
Radiation fog will only occur where there is
rapidly cooling land, moist air which will
probably have travelled over water, and very
little wind so that the air cannot be heated
up by being mixed with the air above. It
generally occurs in high pressure areas where
there is little wind and clear skies, and tends to
formin valleys where the mixing of air of different

levels is least likely. During the early hours of

the morning it may spread out to sea for several
miles. However, it seldom extends further than

11

Heat radiates up

Cold air

sk .., PO0 TR

Land cools

Radiation fog forms on a still, clear night, when the '
heat of the day has radiated into the atmosphere.
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about five miles and is normally dispersed by
about noon. This is because, as we have already
seen, it usually occurs in anticyclones and the
fair weather gives the air a chance to warm up.
It may persist during the morning if extensive
cloud cover has moved in. Radiation fog is most
common during spring and autumn and can
cause problems in busy harbors.

Advection fog

Advection fog is caused by air being carried over
a surface whose temperature is below the dew-
point of the air. Advection fog which occurs at
sea is known as sea fog. It can occur in a number
of different circumstances. In spring and early
summer, when the temperature of the sea is still
cold, warm land air may move over cold sea.
Evaporation takes place, the dew-point rises, the
temperature of the air falls and fog forms. Air
moving from over a warm sea to a colder sea
can be another cause of sea fog. This occurs
most frequently on the Grand Banks of New-
foundland where the warm air from the Gulf
stream moves over the colder sea of the
Labrador current. A third cause of sea fog is the
movement of air over a sea which becomes
gradually colder. A warm, humid air mass
moving into higher latitudes and over cold
water is cooled, becomes saturated and fog
forms. Sea fog can be very thick and irritatingly
persistent. Often a complete change in the
weather pattern is required for it to disperse.

Fog forms

Warm,
moist air

Cold water

Advection fog forms when warm moist air lies
over cold water.

Frontal fog

The third type of fog is frontal fog. As its name
implies, it occurs where a warm, moist front
mecets a colder polar front. The temperature of
the former airmass is cooled to below its dew-
point and fog forms. This type of fog is usually
experienced as low cloud which sometimes falls
to sea level. The primary danger associated with



this fog is that, although it is often clear at sea
level, it is misty at higher levels, so land masses,
lighthouses and other crucial landmarks may be
obscured when the air around your boat is quite
clear. This form of fog, by its very nature, exists
as a thin belt along a front.

Cold air

Cold
front

Warm, moist air. “Warm front

Frontal fog forms where warm moist air
encounters colder air.

Arctic sea smoke

Arctic sea smoke is the fourth and last type of
fog. As its name implies, it usually forms inside
the Arctic circle. Unlike the fogs which we have
already outlined it is not caused by warm moist
air being cooled, but by cold air absorbing
moisture through the evaporation of warmer
water. Because the air in this part of the world
is very cold, its dew-point is correspondingly
very low. Therefore any moisture which is
absorbed is almost immediately transformed into
fog. However, almost as soon as the fog has
formed the air is warmed by the sea, the dew-
point rises and the fog immediately above the
surface of the sea disperses. This warm air which
then rises is cooled again by the cold air above
so that fog forms again higher up. It is this con-
tinual process of fog forming, dispersing and
reforming which creates the strange effects by
which it acquires its name. Sea smoke lasts only
a short time for the conditions bringing it about
are quickly balanced out. The cold air becoming
sufficiently warm to reduce the likelihood of fog.

Sea.smoke forms

Cold air

Warm water

Arctic sea smoke occurs where cold air flows
aver warm water.
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Weather forecasting

Monitoring and interpreting the weather is an
essential part of the sailor's art. It should be
looked upon as important as, say, trimming the
sails. The type of knowledge you need depends,
of course, on the sort of sailing which you do.
A one-design sailor will want to know about
the weather in specific areas, over short periods
of time, whereas the cruising man will be con-
cerned with the weather over a period of days
and its behavior over wider areas. We have
already talked in general terms about the world’s
weather and weather systems but those sailors
who venture out in the latitudes where weather
is variable (i.e. along polar fronts) rather than
merely seasonal (i.e. in the tropics) must learn
to monitor the weather forecasts, make their
own meteorological maps (see pages 283—85)
and forecast the weather themselves.

The first job which needs to be done before
even thinking of going to sea or making your
own met map is to observe and log the actual
weather which you are experiencing in port or
at your anchorage. You need to record the
barometric pressure and if you have heard a
shipping forecast beforehand you can record
the change. You will then know if the pressure
is rising or falling and this will give you some
indication of whether the conditions will
improve or deteriorate. Also record the direction
and the speed of the wind. If you do not have
instruments for gauging these you will have to
judge them by looking at the condition of the
sea. The direction of the wind can be judged by
regarding the wave line (not the swell) on the
water. They are nearly always at right angles to
the actual direction of the wind. Record the
direction by compass points. The speed of the
wind can be judged by the sea state (see pages
280—1 on which the six photographs show the
sea state in moderate and very strong winds).
If you are in a sheltered anchorage, watch how
trees and other objects behave (see Beaufort
scale, page 282). You must also take into
account the visibility, the proportion of the sky
which is covered by cloud as well as the type of
cloud. Just as you make these observations
before setting out to sea, so you should continue
to make routine observations during any pas-
sage, as necessary. You will need to develop a
form of shorthand to make quick, easily written
notes, both of your own forecasts and those of
the meteorological stations. Some, of the
standard abbreviations, normally used by
meteorologists, are shown on page 285.
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Force 3: gentle breeze
Wind speed will be
between 7 and 10 knots.
Waves will be small and
crests will begin to break
Average wave height will
be 0.6 m (2 ft).

Force 4: moderate

Wind speed will be
between 11 and 16 knots.
Waves will be small with
some white caps
Average wave height will
be 1T m (3 ft3in).

Force 5: fresh breeze
Wind speed will be
between 17 and 21 knots
The waves will be
moderate with frequent
white caps occurring
and some spray.
Average wave height will
be 1.8 m (6 ft).
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Force 7: near gale

Wind speed will be
between 28 and 33 knots.
Seas begin to pile up and
much foam is blown from
breaking waves.

Average wave height will
bedm (13 ft 6in).

Force 9: strong gale
Wind speed will be
between 41 and 47 knots.
Waves are high and dense
foam blows from the tops
of breaking waves.
Average wave height will
be 7 m (23 ft).

Force 11: violent storm
Wind speed will be
between 56 and 63 knots.
Waves will be exception-
ally high and the sea will
be completely covered
with long patches of
foam and the edges of all
the waves will be turned
to froth.

Average wave height will
be 11.3 m (37 ft).
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Description and

Beaufort  \yind speeds Land signs One-design criteria Cruising boat criteria
scale (knots)
0 Calm Smoke rises vertically. Drifting conditions. Heel Often unable to maintain
less than 1 Leaves do not stir, the boat to reduce the steerage way. Use engine.
wetted surface and enable
the sails to assume an
aerofoil shape. Make no
sudden movements.
1 Light air Smoke drifts. Weather Sufficient to maintain gentle  Spinnaker may fill but
1-3 vanes do not respond. forward motion. Sails collapses in lulls. Use
should be flattened. Crew engine.
balance boat to keep it
slightly bow down and
heeled to leeward.
2 Light breeze Wind felt on the face. Sufficient to sail at an even  Spinnaker may fill but col-
4-6 Leaves rustle. Light flags speed with the boat upright.  lapses in lulls. Use engine.
not extended. Weather Sails can be full but must
vanes respond. be adjusted to changes in
wind speed and direction.
3 Gentle breeze Light flags extended. Leaves Most small boats will Sufficient to fill sails and
7-=10 in constant motion. sail at hull speed. progress at a leisurely pace.
Planing possible for Spinnaker fills and sets.
thoroughbred one-designs. May need to use engine to
Ideal conditions for learner. maintain good speed.
4 Moderate breeze  Most flags extend fully. Crew fully extended. Most cruising boats sail at
11-16 Small branches move. Dust Planing on most points of hull speed. Full use can be
and loose paper may be sailing. A learner’s gale— made of larger sails. One
raised. make for shore. reef in some mainsails.
5 Fresh breeze Small trees in leaf sway. Ideal sailing conditions for Large headsails may be
17-21 Tops of all trees in notice- experienced sailors. changed for smaller
able motion. Capsizing common sails. Ideal cruising wind.
amongst the more in- Heavy, traditionally built
experienced crews. boats sail at hull speed.
Lighter boats change
headsails and reef mainsails.
6 Strong breeze Large branches in motion. Small-boat sailor's gale. Most crews begin to seek
22-27 Whistling heard in wires. Often difficult to make shelter or remain in harbor.
progress without reefing Mainsails will be double
anly experienced crews race. reefed. Wear and clip
harnesses.
7 Near gale Whole trees in motion. Most one-designs remain Family crews, unless very
28-33 Inconvenience felt when on shore. Those which go experienced, have problems
walking against wind. afloat risk gear failure coping. Seek shelter, or if
and being overpowered. gale is forecast sail away
from land in order to ride
out the storm,
8 Gale Twigs broken off trees. Small boats should be Deep reefed mainsail and
34-40 Generally impeded progress  securely tied down to small headsail. Close
on foot. Rarely experienced prevent them blowing and secure hatches and
on land. away. companionways. Be
prepared for seas to break
over boat and flood the
cockpit. Only essential
crew should be on deck.
9 Strong gale Chimney pots and slates Danger of knockdown.
41-47 removed. Fences blown Some crew continue to
down. sail. Others must lower sails
and lash the tiller. Much
depends on the sea state.
In open conditions with
large regular waves you
could set a trysail.
10 and Storm Very rare inland. Trees Survival conditions,
upwards 48 upwards uprooted. Considerable especially when near

structural damage.

shelving coasts. Danger of
90" knockdowns and
capsizes. Stay well away
from coastlines.
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Weather maps

Since weather is of such vital and continuous
concern to the sailor, it is important to use every
means available for keeping up with weather
forecasts and possible changes. “'Local know-
ledge"” gained by observation and experience
comes first when in home waters. Most areas
have a distinct pattern of weather behavior that
follows a daily routine, especially in settled
summer weather, and anyone who spends time
living by and with the weather, as sailors do,
should make a habit of studying this pattern.
Keeping a log of wind directions, temperature,
barometer and cloud conditions by time of day
can build up valuable data that reveals the local
pattern. Once this becomes familiar, the signs
that herald a shift of wind or the approach of a
front or storm system become quite apparent.
After a while, log keeping might even become
superfluous, as the conditions would be seen to
repeat themselves fairly predictably.

In most coastal areas, a sea breeze that is
basically a local thermal condition (see pages
274-5) will spring up sometime between late
morning and early afternoon on fair weather
days. At night, the thermal breeze is likely to be
a much lighter one, blowing from the land
towards the water. If the sea breeze persists
strongly at nightfall, with cloudy conditions
developing, it is very often a sign that a weather
change is coming. The approach of thunder-
storms, usually in late afternoon on a warm
summer day, should be watched for with care
in most areas of continental North America, and

Barometers

The most important, indeed the one essential
item of meteorological equipment, is the aneroid
barometer. Pressure is now measured around
the world in millibars so avoid acquiring one
which is marked only in inches. One defect of
the aneroid barometer is that the spring tends
to settle down and during only one season’s
sailing the barometer can become increasingly
inaccurate. This is not as disastrous as it
sounds as it is the change in pressure rather
than the pressure itself which is of greatest
interest to the sailor. Remember that a rise or
fall of three millibars or more in an hour spells
very bad weather for the sailor. Adjusting your
barometer is simply done by speaking to the
nearest weather station, telling them your
position, and asking for the pressure reading, in
millibars, at mean sea level. You then adjust
the screw at the back by turning it very gently.

METEOROLOGY/Weather maps

these usually follow a set path as they develop
and move. In most cases, there is a danger sector
from which storms approach and this should be
carefully noted. Thunderstorms associated with
a cold front can behave differently and are not
confined to afternoons like the thermal storms
on fair weather days, so the approach of a cold
front should be watched with care. Since most
weather in North America moves from west to
east (hurricanes are an exception), knowledge
of conditions to westward can be especially
helpful. For instance, if the wind is southerly
locally and the temperature is warm with clouds
building up, while a station 200 miles to the
west reports cool north-west winds, it is a good
indication that a cold front is approaching from
that direction.

Nowadays there are so many public aids to
weather forecasting that no sailor need be
caught unawares by a front or by more serious
disturbances, such as coastal storms or hurri-
canes. Commercial TV and radio abound with
weather broadcasts and there is no area of
North America that lacks these sources of
information. The National Weather Service
provides a continuous broadcast of conditions
at many places with the emphasis on marine
use. These are pre-recorded tapes which are
updated every few hours. The frequencies used
are 162.550, 162.400, and 162.475 MHaz.
These forecasts can be received on inexpensive
transistor radios, as well as on regular VHF sets
and MF-band radio-telephones. The broadcasts

Pointer

Adjustable
pointer

Spring

Sealed
capsule

Screw

The adjustable pointer should be aligned with the
pointer after recording the pressure. In this way it is
easier to keep an eye on the rise and fall of pressure,
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are of excellent quality and are probably the
single most valuable means of keeping up with
the weather situation. In addition, aviation
weather reports can be heard in most areas,
giving present conditions at selected airports
over a wide area, and these provide a good
picture of the approach and development of
fronts and other systems.

The weather map provides the reader with a
picture of the weather over a large area but its
many figures, lines and symbols can lead to con-
fusion for the uninitiated. However, after a little
study, the map can give you a good idea of the
causes of the current situation as well as
enabling you to predict future changes. Some
boatmen may receive the weekly compilation of
daily weather maps provided by the National
Weather Service but the majority depend on
the weather maps printed in newspapers for
their information. These maps are drawn by the
weather service from master weather charts
which are updated four times each day and
show surface and upper air weather. The
problem with most newspaper weather maps is
that they are too simplified and thus only give a
broad picture, although they are of use in
showing the location of fronts and storm
systems. Another drawback of the newspaper
maps is the delay between the time they are
drawn and the time they reach the reader.
Despite these disadvantages, the boatman should
make use of them to give him an overall picture.
For sailors on long offshore passages. the

U.S. Coast Guard broadcasts wide-range fore-
casts for ocean areas on single sideband radio.
These are quite general and cover large areas,
but they can be a help in giving the general
state of the weather at sea, and all services step
into high gear during the hurricane season. All
tropical disturbances are given code names and
tracked in careful detail, and there is a long
interval between the warnings and the arrival
of the disturbance. Perhaps the most dangerous
storms are the ones that develop in a few hours
on a wave along a front, building to hurricane
strength quickly, and catching weather services
unawares. It is in this sort of situation that local
communications with the Coast Guard and
airports, via a two-way radio, can be a great
advantage.

In all, a personal “weather eye” based on
experience and backed by a means of picking up
commercial radio and VHF, remain the best
means of keeping in touch with the weather
situation. Also the prudent sailor is always
aware that the unexpected, unusual develop-
ment that breaks a normal pattern is the major
cause of weather related problems. It is very
important that you are ready at all times for the
unexpected.

Weather
Present and past

Sky cover

Qo Ps — Foggy

D1 Do ® Diizzling
™, @7 e Raining
™: @ Snowing
Ps Qo Showers

A <1 X

Thumderstorms

Wind
Miles per hour

)

Calm 21-25 50-54
& O o SEEaN
1—4 26—=31 55—60
& ) - Ao
5-8 32-37 61—-66
G T LR
9-14 38-43 67—71
Cr ™ o N
1520 44-49 12-77

More than 150 symbols are used when weather maps
are drawn but it is unnecessary for the sailor to know
them all. In most cases the selection of symbols

shown above will be enough to help you interpret and
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understand the weather maps which appear in news-
papers. The map shown right is an artist's impression
of a weather map which contains all the informatian
necessary for you to predict changes in weather.
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The causes of tides

The causes of tides have exercised man'’s
curiosity for many centuries and there are few
other subjects which have created so much
speculation and so many far-fetched theories,
even in relatively recent times. Darwin himself
wrote in 1911, "it is not necessary to search
ancient literature for grotesque theories of the
tides””. However, sailors have managed to
gauge their effect and to use the tides to
advantage without any real idea of the cause.
The information about tides that the navigator
needs to know is given in the chapter on naviga-
tion, but an attempt is made here, in layman’s
terms, to give a simple explanation of how tides
occur. To understand the causes precisely
requires a knowledge of mathematics and
physics well beyond the scope of most people,
and the following explanation, is, of necessity,
a simplified one.

Gravitational pull

Because of the gravitational pull exercised on
the earth by certain celestial bodies (principally
the moon and the sun), the water on the earth’s
surface is drawn into two distinct “heaps’. The
gravitational pull is in a direct line, so one of
these heaps occurs on the side nearest the
moon and the other on the opposite side (where
there is less pull on the water but more on the
earth, drawing the earth moonwards and
leaving the water behind). Two troughs occur

QMOOH
T
-~

The gravitational pull of the moon on the earth
causes two tidal humps and troughs but because of
a time lag the effect at any place on the earth’s
surface is not felt until up to six hours afterwards
This is shown above where the apparent movement
of the moon is caused, in practice, by the rotation
of the earth under the maoon.
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on the opposite axis as a result (see below). The
heaps of water are referred to as tidal waves.
They are not stationary, as the earth rotates
causing the moon's gravitational effect to be
felt over any meridian once in every 24 hours
50 minutes (the lunar day). The effect is to
produce two high waters (the heaps) and two
low waters (the troughs) at any place every
24 hours 50 minutes. Because there is a time
lag in the effect that the moon has on the water,
the actual high water is experienced up to six
hours after the moon has passed over, and low
water occurs when the moon is roughly over
the meridian.

The pattern of two high water and two low
waters a day is known as a semi-diurnal one.
In some parts of the world (partly because of
the path travelled by the moon) you only get
one high and one low water a day—diurnal
tides. The range of these diurnal tides is not very
great and they occur mainly in the tropics. In
certain areas you will get mixed tides, where a
combination of diurnal and semi-diurnal tides

+—24 hours —»

Semi-diurnal tides
A semi-diurnal tide gives two high and two low
waters every lunar day.

Diurnal tides
A diurnal tide gives only one high and one low
water every lunar day.

Mixed tides

Mixed tides gives two high and two low waters
every lunar day, but with a great difference between
the heights of successive low and high waters.



When the moon is in

position A it is called a

new moon, in position B

it is in the first quarter, in

position Citis full, and in ,
position D it1s in the last ’
quarter. Positions Aand C g
are associated with spring ’
tides and positions B and !
D with neap tides. /

C Full
moon

occurs, so that there are two high and two low
waters every lunar day, but with a large differ-
ence between the heights of consecutive high
and low tides.

Spring and neap tides

The. moon is not, of course, the only celestial
body to exert a gravitational pull on the earth.
The sun also does, but to a lesser extent. Thus
the position of the sun relative to the moon and
the earth will affect the height of the tide. Twice
every month when the sun, moon and earth lie
in a straight line (when the moon is either full or
new) the pull of the sun is added to that of the
moon so you get far higher and far lower high
and low waters than average (above). When
this happens (top right), it is known as a spring
tide (not to be confused with the time of the
year —it has nothing to do with it). In between
the spring tides when the sun and moon are at
right angles to each other, the effect of the sun
is to minimize that of the moon. This results in a
lower than average high tide and a higher than
average low tide. This is known as a neap tide
(bottom right). The time lag effect occurs also
with spring and neap tides, so the actual effect
is not felt for some time afterwards (approx-
imately two days).

Despite the fact that the rise and fall of the
tides has been charted for many years, to the
point where predictions of tidal rises and falls
are fairly accurate, freak weather conditions can
disrupt the pattern and tidal surges are some-

-
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. D

B First
quarter

4 D Last o

quarter 1%

Sun's rays

times caused, creating higher or lower tides
than predicted. It is these tidal surges which,
when they occur at a spring tide, cause so much
havoc in the shape of flooding and damage.
While it is fairly safe to go by a tidal timetable to
estimate the expected height of a tide, it would be
unwise to assume that the timetable is infallible.

O Full O New
moan moon
HW
Range
gy LW
(::) First (::) Last
quarter quarter
HW
Hange

At spring tides (top). the range (height difference
between high and low water) is large while at neap
tides (above) the range is small.
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Tidal flow

The direction of the tidal stream is, of course,
determined to some extent by the obstacles it
encounters in its path. When the tidal wave
meets an isolated land mass, it has to split and
travel around the coastline (right). Once it
reaches the end of the landmass the streams will
join to form one single stream again. The effect
of the tide being forced through a narrow
channel increases the rate of flow, hence the
tidal races which occur in certain areas (of
which the sailor needs to be aware).

One factor which has to be borne in mind
when observing the tidal stream is the effect of
the rotation of the earth. This deviates air or
water from its normal path, to the right in the
northern hemisphere, and to the left in the
southern hemisphere. In the case of a channel
in the northern hemisphere lying on an east to
west axis, the range of the tide will be less on
the northern shore and greater on the southern
shore as a result. A good example of this is in
the English Channel where the range on the
French coast is greater.

An interesting phenomenon which is also
caused by constricted water and shallow seas is
the development of areas where the tidal range
is zero—there is no fluctuation in tidal height.
Such an area is known as an amphidromic
system and is shown on charts known as co-tidal
and co-range charts which can be useful for
finding tidal heights when offshore.

In narrow channels, which run on the same
axis as the flow of the tidal stream, an interesting
effect may occur. The tide simply runs back-
wards and forwards along the channel so that
when it is high water at one end, it is low water
at the other. It can be compared with the effect
of placing a marble on a curtain rail, which is
supported centrally like a seesaw; when one
end of the seesaw is high (at high tide) the other

The diagram, right,
demonstrates how
the tidal flow splits - .
around an - o
obstruction, such 4 /
as an island, and
joins up again
afterwards.

end is low. The ball (the tidal flow) runs along
the seesaw, slowing down after it crosses the
half way mark as the other end starts to rise.
Thus in a channel like the English Channel, the
tidal range will be greater the closer the area is
to the ends of the channel.

Obviously the sailor is more interested in
being able to find practical information about
tides than in knowing their causes. Fortunately,
the information has been charted by official
hydrographers. It is important to understand
that the chart and tide tables refers all tidal
heights to what is known as chart datum. This
is the lowest astronomical tide, that is the lowest
level to which any tide could be predicted to fall
under average meteorological conditions and
under any combination of astronomical con-
ditions. This level will not be reached every year,
but the depths of water measured on most charts
measured from this base figure. Information on
calculating tidal heights and streams is dealt
with in Navigation, pages 243—5.

The diagram. right.
illustrates the seesaw
effect created when a
narrow channel lies in the
path of the main tidal
flow, when high water is
at one end of the
channel, it will be low 4
water at the other and

vice versa.
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Maintenance
and Safety

General maintenance - Laying up and wintering
Engine, fuel, electricity and water systems
Emergency repairs - Safety requirements
Coping with emergencies - Stranding - Towing a cruiser
Abandoning ship - First aid and medical care
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Maintenance

For most people, buying a boat represents a
substantial financial outlay. Maintaining the
boat and all its equipment in good working order
not only safeguards your investment, it also
allows you to enjoy the pleasure of being afloat
as safely as possible. Neglect will not only cost
you money, but it could also put you and your
crew in grave danger. How much maintenance
you do yourself will depend on your financial
resources, your skill and the amount of time you
have available—or a combination of all three.
Experience will help you to do more of your own
maintenance and as you build up a knowledge of
construction and materials, you will probably
become skillful enough to undertake most repairs
yourself. Regular maintenance is a must. It
should neverberegarded as a once-a-year chore,
but asanintegral part of sailing a boat. You must
get accustomed to the idea of checking your boat
over each time you use it for any signs of general
wear or damage. Each boat owner will develop
his own system of maintenance checks. How
and when regular maintenance is carried out
will depend on your sailing pattern and the area
in which you live.

At the end of the sailing season, when the
time comes for laying up the boat for the winter,

Deck Pulpit

you will need to carry out a very thorough
check of the boat and all its equipment. When-
ever possible it is best to get your boat out of the
water. One-designs present no great problem —
they can be laid up at home and covered
with a tarpaulin (see page 97). A cruiser needs
to be placed on special chocks (see opposite) —
any boatyard will give help and advice. If you
have to leave the boat afloat, you must first
make sure you have removed anything from
the boat which could collect moisture and get
moldy. Scrub out lockers and leave open. The
sails should be taken ashore and cleaned and
repaired, as should all lines. Lubricate all the
moving parts of the boat, and remove any
electrical equipment. Pump out bilges and
pour in antiseptic solution. Make sure all
fittings are attached securely. If possible,
remove the mast and rigging, and keep it under
cover. Finally, protect the deck area with a
waterproof cover.

If you own a cruising boat, you will probably
have to have any major repairs carried out by
a boatyard. Most boatyards will also carry out
maintenance inspection work and if you get a
boatyard to do this for you, try to make a point
of going around the boat with the manager or

Nearly all the deck

: e Bow fittin
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Deck around foot of mast
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—
—
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foreman. so that you can learn what to look for
yourselfin the future. Any work done by a boat-
vard should be on quotation, and unless you
know the yard well, it may be a good idea to
get more than one estimate for the work to be
done. Always inspect the work after it is finished,
and if you feel uncertain of your ability to check
the work, take a knowledgeable friend with you
if possible.

If parts are replaced on the boat by a boat-
vard, always ask to see the faulty part; it helps
you to understand what to look for next time.
If the yard makes any alterations to the fuel or
electricity systems, for example, make sure you
get the details so that any future work is made
more easy.

If the boatyard carries out an inspection and

gives you a list of repair work necessary, or if

vou carry out the inspection yourself, make a
list of the priorities and see that the repairs
which affect the seaworthiness of the boat take
precedence over any cosmetic repairs, such as
repainting the galley. Never economize on jobs
high on your priority list.

Should you decide to tackle repairs yourself

use a reliable do-it-yourself manual or watch
someone experienced to find out how to
carry out the repair. Get an expert to inspect
your work afterwards. The skills needed to

Hull
The main areas of the hull that are likely to
show signs of wear are annotated below.
The boat will have to be taken out of the
water at least once a year to inspect the parts
below the waterline.

MAINTENANCE AND SAFETY/Maintenance

repair a cruising boat, for example, are often wide
ranging — you need to be shipwright, carpenter,
electrician, plumber and mechanic in one.

Even if you cannot manage the repairs your-
self, the more experience you have of what may
go wrong the better — you will be able to detect
where faults will occur and save a potentially
dangerous situation from occurring. The

following pages explain the most likely causes
of wear and tear and where to look for them.

Cruising boat laid up for the winter on special chocks
and covered with a tarpaulin.

r________L;- _ia__f

Pl

Propeller

Rudder fittings

\

Hull and deck joining

Through-hull fittings

Hull surface

Keel fittings
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Maintaining hull and deck areas

The type and extent of the maintenance your
boat needs will depend on the kind of construc-
tion. There is no such thing as a maintenance-
free material despite what you may hear to the
contrary — every material is subject to wear and
tear to some degree and all types will be
affected if water seeps through the fabric,
particularly around joints and fittings. The hull
is particularly prone to damage around chain
plates, inlets and outlets for heads and engines,
and the rudder, propeller shaft and keel (see
pages 290—1). Screws, nuts and bolts corrode
and wear. Most boats are made throughout of
one material, but you will find boats with the

Wood

hull made of one material and the deck of
another —such as a ferrocement boat with a
wooden deck, for example. Although you will be
able to carry out inspection for deck maintenance
on board, you will have to get the boat out of
the water to look at the hull and hull fittings.

Most of the construction of the hull is hidden
on the inside by the joinery needed for bunks,
lockers and so on. However, where possible,
check the inside for signs of structural damage,
particularly where the bulkheads join the hull.
The limber holes—notches at the bottom of
the bulkhead which allow water to drain into
the bilge —should be kept unblocked.

Ferrocement

With wooden boats, you need to
check the seams and joints very
carefully for deterioration in the
fastenings and for rot. Be

thorough and check each plank

on the outside and, where possible,

on the inside as well. If the hull
is painted, the rot will show as a
crinkling of the paint surface.

Check all suspect timbers by
prodding with a sharp instrument
like a marline spike. The further it
goes in the deeper the rot. The
fastenings should be firmly
attached and the wooden plugs
which are used to cover the screws
should be in good condition —not

Ferrocement boats are usually
fairly easy to maintain. However,
the hull construction is reinforced
with steel rods and wire mesh,
so examine it for signs of
corrosion. Check all areas around
fittings attached to the hull and
scrape away any rust to see how
deep it goes.

Inthiswooden hull the rot
has become so extensive
as to have demolished
parts of the hull. Clearly,
regular maintenance
would have prevented
this occurring.

Varnish

Wooden hulls and deck surfaces which are
varnished will need to be regularly maintained
if the wood is not to rot. You should check that
all the varnished areas are neither flaking
nor discoloured. If they are, the old varnish
should be stripped off down to the bare wood
and the surface revarnished — either with a
natural linseed oil-based varnish or a synthetic
variety, such as polyurethane. Varnishing is
probably one of the least difficult tasks for the
amateur to undertake —the instructions in
most reliable do-it-yourself manuals are easy
to follow.

The varnish on the hull, right. has started to

flake off. It needs scraping down and renewing
if the wood underneath is not to rot.
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shrunken or distorted.

- '

Rust stains on the hull are a sign
that the internal construction is
damaged and needs attention.
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Fiberglass

A large number of modern boats are composed of
fiberglass which is often regarded as a trouble-free
material. Like any other material, though, it has its
own special problems arising from the way it is
constructed. When a fiberglass boat is constructed,
a gelcoat is first laid on a mold of the hull shape.
This outside coat is not merely a cosmetic finish —
it is intended to be a waterproof layer. However,

it is never entirely resistant to water penetration.
Occasionally small voids, in which air is trapped,
occur between the gelcoat and the first layer of the
fiberglass material. If water, or water vapor, gets
through the outside coat, it is then trapped in
pockets between the layers. This liquid turns to acid
and builds up pressure which in turn causes the
gelcoat to swell and the bond to fail. You then get
blisters on the gelcoat (see right). In time, this
delamination and weakening will affect the whole
structure. However, it is not a rapid process and
treatment need not be carried out immediately — the
repair can normally be left until the end of the
sailing season. In warmer climates, the heat can
speed up the process of deterioriation, so if you are
sailing in tropical waters, for example, you

should get any problem treated straight away.

The gelcoat can crack for a number of other reasons —

On this fiberglass hull the gelcoat has blistered owing
to the build up of acid between the layers of the fabric.

are deep they need to be properly filled in quite
quickly to prevent deterioration of the whole fabric,
but even surface scratches should not be neglected
for too long. Cracks and indentations are not
difficult to repair — they simply need to be scraped
clean and then filled in and sealed. Materials for
carrying out fiberglass repairs can be obtained in

the most usual cause is a sharp blow to the lower
part of the hull from a rock or a jetty, for example.
Damage can also be caused by scraping alongside
another boat or a harbor wall. If the indentations

Metal

The main danger to metal hulls
and fittings is a process known as
electrolysis. This occurs because a
purer metal will progressively eat
into any baser metal it comes into
contact with, if both are in water.
The warmer the water and the
higher the salt content the more
the process of deterioration is
speeded up. You need to examine
the hull and fittings carefully. If,
for example, a steel plate is
attached with a brass screw, the
brass (pure metal) will damage the
steel (base metal). However this
is not going to create as much
damage as. say, will be done to a

of your boat.

steel bolt through a brass plate,
where the steel bolt would be
eaten away completely.

The base metal can be protected
by a properly installed system of
sacrificial anodes —small zinc
plates which attract the damage
in an area where electrolysis is
likely to occur.

Inspection of metal hulls and
fittings should be carried out
regularly and the problem, if it
occurs, dealt with quickly by
professional treatment. Fitting
this type of protection to a metal
hull is a skilled operation where
expert advice should be sought.

ready prepared packs. The instructions must be
followed carefully, and the color matched as
accurately as possible to that of the repaired part

Hull anodes

Exposure to salt water has caused
the corrosion which has badly
affected the metal hull.

The exact size and

Propeller shaft anode

positioning of sacrificial
anodes Is a matter for
experts —they are used

-4

Rudder anode

where base and pure
metals are found in

juxtaposition, and should -
nof be painted over.
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Sails and rigging

Sails and rigging are expensive to replace, so it
is worthwhile trying to prolong the life of such
equipment by taking good care of it. All modern
synthetic sailcloth is more resistant to salt water
than the natural materials formerly used, but
it can still be damaged by chafe and stretching
and prolonged exposure to sunlight. Attention
to all aspects of sail care is essential (see opposite).
You must inspect all sails regularly and system-
atically for signs of wear when they are set and

when they are ashore. Sheets and lines are
also susceptible to chafe and must be checked
often. Metal spars and fittings are subject to
metal fatigue and corrosion and must be
examined at frequent intervals to prevent a
defect going unnoticed and possibly leading to
an accident at sea. The standing rigging, which
is normally made of metal wire, takes a lot of
strain and will rust or possibly break if not
properly maintained.

Sail maintenance

Most people are not sufficiently
expert to be able to carry out any
but the most minor repairs to their
sails and it is better not to attempt
to mend sails yourself. They
should be sent back to the
manufacturer or to a professional
sail repairer. However, it is
essential to learn how to spot
signs of wear so that you can deal
with it before it gets worse. The
easiest way to inspect your sails is
to lay them out flat on an even
clean surface and work around
the edges and over the belly of
the sail. Pay special attention

to the points where the sail is
attached to the spars and rigging.

The head

Examine the headboard (the
reinforced part at the head of the
sail) and make sure that the rivets
are in place and that the stitching
is not weak anywhere. The latter
may well wear around the head
and you will need to check the
reinforcing patches in this area.

The tack

The tack is subjected to a great
deal of strain and can distort. If
the stitching breaks the whole sail
will become misshapen. On a
mainsail, look out for signs of wear
on the bolt line (rope edging)
where it rubs on the boom and for
damage to the stitching on it.

The clew

The clew is subjected to the same
type of wear as the tack, but on
headsails is particularly
vulnerable to chafe against the
standing rigging.

The luff
On a mainsail, check that all the
slugs are properly attached and
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not broken and that the reefing
cringle is not distorted. Look out
for chafe along the bolt line on a
mainsail and for strands of broken
wire on a headsail luff. The hanks
on a headsail must be firmly
attached and free from any
corrosion.

The foot

On a mainsail with a roller reefing
system, check for signs of chafe
where it has been rolled around
the boom. If there are slab reefing
points or eyelets check that these
are not pulled or torn.

T3

The leech

Examine the batten pockets for
damaged stitching and if there are
any leech line attachments make
sure they are in position. Genoa
leeches on cruising boats are
particularly vulnerable to chafe
against the lifelines or shrouds.

General points

Always be alert to the possibility
of deterioration of the fabric due
to sunlight. If the cloth is thin or
brittle over a small area it can be
patched. but with larger areas
the sail should be replaced.

Sail parts subject to chafe and stress

Headboard

Batten pocket

‘;g\ \ Leech
\ \ Bolt line and mast slugs
s

Reefing area

L%
L L

Clew

\ Foot

i

=

Tack




Spinnakers

Spinnaker cloth is more delicate
than that used for other sails and
has to be treated with care. It is
particularly susceptible to damage
by sunlight and you must check it
regularly for signs of deterioration.
Spinnaker fabric is also liable to
stretch and if this happens the sail
may become unusable in all but
light winds. From time to time
compare the leeches to make sure
one has not stretched more than
the other. Pay special attention to
the stitching on the corners and
look out for chafe. The foot may
show signs of wear where it rubs
against the forestay.

I
|

Looking after
sails

Sails are expensive to repair

and replace so it is worthwhile
following the hints on sail care
below to help them last longer.

e Hose down sails after a wet

trip and allow them to dry. |
| Fold each one carefully and |
. stow the bags in an airy place.
Remove all dirt and stains as
' soon as possible and, at the ‘
end of the season. wash and
dry them, following the sail-
| maker's instructions. before
storing them.

e Never pull on the leech of a
sail or it will distort.

e When hoisting a mainsail,
support the boom as you pull
on the halyard, with the
topping lift on a cruising boat,
or by hand on a one-design.

e Avoid putting unnecessary
| strain on sails and don't allow
' them to flog any longer than
you can help it.

e Don't oversheet sails,
especially headsails, which
may rub against the ends of
the spreaders.

® Never hoist sails in wind
strengths higher than those
for which they were designed.

e Use covers to protect sails
left on spars for any length
of time.
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Sheets and lines

All your sheets and lines should
be checked regularly. A broken or
badly worn line, in particular,
could be very dangerous. Laid
rope can be spliced (see page 335).
but if damaged. sheets and uphaul
and downhaul lines which are
normally made of plaited rope.

will have to be replaced. You can
prolong the life of sheets and
lines by washing them in [resh
water at least once a year to
remove the salt and grime. The
whipping on the ends of all ropes
should be checked and, if
necessary, reworked.

Spars and standing rigging

The majority of masts fitted to
modern production boats are con-
structed from extruded aluminum.
They are usually designed to take
more strain than they are likely
to be subjected to in order to make
sure they last the life of the boat.
Older boats or those built with a
traditional design have wooden
masts and spars. Aluminum
spars should not need regular
maintenance apart from a wash
down with soapy water

occasionally. However, you should

Cracking in an aluminum mast
can result in it snapping when
under strain if not properly treated.

Fraying near a shroud
terminal can be caused by
corrosion or fatigue, or
by the terminal fitting
pinching the wires.

Halyards

Halyards can be made of rope or wire
and run either inside or outside the

mast through pulleys known as

sheaves. If the halyard is wire, you
must have a metal sheave, but some
older boats with rope halyards have
wooden ones. The sheaves are fitted
into boxes at the top and bottom of the
mast. The wear on halyards is con-
centrated in the areas where they rub
on the top and bottom sheaves when
the sail is hoisted. To ensure that the
wear on the halyard is even it is a good
idea to dismantle all the halyards and
lay them out end-to-end at the end of
each season so they can be inspected.

inspect them regularly for signs of
cracking and if you discover any
fault in the metal, you should take
expert advice. The spreaders,
which take a great deal of strain,
must be checked at intervals to
make sure their fittings are secure.
Load bearing fittings attached to
the mast are made from marine
grade stainless steel which does
not corrode but is prone to stress
fractures due to metal fatigue. If
this occurs the fitting should be
replaced. The standing rigging
supporting the mast is normally
made of 1 by 19 stainless or
galvanized steel wire (that is 19
strands of wire twisted together).
Galvanized wire needs to be
treated annually with a linseed oil
dressing to prevent rusting. The
weakest parts of the standing
rigging are the terminals where
the shrouds are attached to the
mast or deck. These should be
checked regularly for signs of
corrosion and lightly greased at
regular intervals.

The wire and rope
halyards above are both
chafed where they enter
the sheaves.
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Engines

Crowded harbors, strong tides and the general
need to be back at your permanent mooring or
berth at a fixed time, have made it necessary for
virtually all cruising boats to be fitted with an
auxiliary engine. Boats can have one of two
types (sometimes both): an outboard (a self-
contained engine unit mounted on the stern of
the boat) or an inboard (an internally mounted
engine, usually situated under the cockpit floor).

Both types of engine need proper attention
and regular servicing and maintenance. As with
all rotating machinery, great care should be
taken when working on or near it. If you are
working on an inboard engine, make sure the
cabin is properly ventilated.

Not so long ago most engines, and inboards
in particular, were regarded by their owners

with some suspicion. Inevitably, the engine
failed to start or cut out at an inopportune
moment. The present generation of engines
have solid state ignitions and improved com-
bustion, and are more resistant to the corrosive
effects of salt water. Although the boat you buy
will usually be fitted with an engine, if it is not,
seek expert advice before installing one.

Every engine normally has a handbook which
gives detailed illustrations of the parts and the
main servicing points. You should keep the
handbook on board in case you need it when
afloat. You must also make sure that the engine
is regularly and properly serviced. There may
well be times when it is vital for the safety of
you and your crew. You should also keep an
adequate stock of spares on board (see opposite).

Outboard engines Fuel filler
Many small cruisers and most Ignition coil
tenders are fitted with an outboard

rather than an inboard engine. Flywheel

The advantage of an outboard is

its light weight compared with an ~ Starter

inboard, the smallamount of space
it requires and, of course, its
relative cheapness. The engine can
be removed easily for servicing
and for laying up. Outboards can
either be two- or four-stroke
engines. The two-stroke (right) is
the more common. It runs on a
predetermined ratio of gas to oil
the exact ratio being a vital part of
the correct functioning of the
engine. Any alteration in the fuel

Twist grip
throttle

Generator

type or mixture will lead to the

engine seizing up or overheating. Connecting rod

The starting procedure recom-

mended in the handbook should ~ Crankshaft

be followed and care taken not to

1ol
flood the engine. Outboards Water cooling

system
respond to good treatment so be
careful to operate yours according  Piston
to the instructions.
Spark plug
Gear case

Main drive shaft

Water pump

Cavitation plate

Rubber shock absorber

Lock nut
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Maintenance

In order to keep your outboard running efficiently it
will need to be serviced at regular intervals, either
by you if you are sufficiently skilled or by an expert
mechanic. First of all the propeller needs to be
inspected for damage or distortion. The starter cord
should be checked for wear or the starter pinion
movement examined. Look for any leaks or signs of
overheating. Check the water pump is working
(water should emerge from the outlet) and all
fastenings are tightened. Spark plugs should be fitted
with new washers and burnt or worn plugs cleaned
or replaced. Make sure plug leads are in order.

If fitted with a battery charging system, make sure
that it is working. Spray the electrical parts with
damp-proof fluid and smear with silicone grease.
Remove and clean the fuel filter bowl, rinse it in
clean gas and clean the carburetor float.

Grease all moving parts and exposed cables. Change
the oil in the lower drive unit, and clean and coat
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battery terminals with Vaseline. Drain and flush
the gear case and refill to the correct level with
recommended lubricant.

If, despite your efforts, your engine does not run
properly then you will have to take it to an
approved dealer. As a rough guide to the health of
your engine, the tip of a spark plug of the correct type
in an engine burning the right fuel mixture should
look clean. There should be no build up of deposits
and the electrodes should not be burnt away. Don't
forget that you must have the correct fuel which
should be fresh, and recently mixed. If the fuel has
been standing around for a week or so, shake the
can to mix it in. If refilling a can always put the oil
in first — the gas will mix with the oil as it is added.
When you connect the tank to the engine, make
sure the air valve on top of the filler cap is undone,
otherwise the engine will eventually stop as a
vacuum builds up in the tank.

Installation

If you use a small outboard engine
on a tender, you will have to take
particular care when positioning
it on the boat. It is important

to get the mounting angle correct
because otherwise the trim of the
boat will be wrong. You can also
use the position of the engine to
adjust the trim of the boat if
necessary and most engines have
a special fitting which enables you
to adjust the angle of the engine
to the boat.

Engine too close to the boat. Stern
rises out of the water and bows dip.

—
|
|

|

Engine too far away from boat,
bows rise out of water and stern
therefore dips.

Engine caorrectly positioned. Bows
and stern level. Engine functions
most efficiently.

Laying up
For the winter months the engine
needs to be taken off the boat. If it
needs servicing, get that done before
laying up the engine, not at the
beginning of the next season,
Store properly in a warm dry place
on a stand (right) and covered.
The handbook for your engine
should give you the appropriate
information for your particular
engine, but the general principle is,
after flushing the engine out according
to the instructions, to insert rust
inhibiting oil into the air intake, and
to coat all the outer moving parts with
rust inhibiting oil. All other fluid
should be removed from the engine.
Cover the whole engine with cloth.
When it comes to recommissioning,
refill the fuel tank and run the engine Fix the engine securely onto a
in fresh water before use. trestle or similar support. Cover
with cloth not plastic, which
will cause condensation and
possible rust. If possible store it
under cover in a warm and dry
place—a garage, for example.

Checklist and spares

Make sure your boat carries
spares in case of trouble. Much
will depend on the type of engine
but generally you need spark
plugs, spare fuel, shear pins,
spare starter cord, wrenches,
plug leads and parts, filters,
damp start, grease and oil.
Always take care

e to disconnect the battery
when leaving the boat.

e to disconnect and earth
spark plug leads when working
on manual starter.

e not to tilt the motor head
down so that water runs into
the power head.

e not to run the engine out of

e to disconnect the battery ittt aill ook

when working on the electric

starter. e to use correct oil/fuel mix.

= —l
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Diesel engines

Diesel engines are probably the
simplest type of inboard engine.
Some people, therefore, think that
they are more suited to marine use
than gasoline engines (opposite).
Diesel engines also tend to be larger
than gas engines and more
subject to vibration. The diesel
engine fires by compression of the
fuel rather than by an electrical
spark like the gas engines. The
injector inserts the fuel at the right
time in the compression cycle.
Diesel fuel can cause problems if
it is allowed to accumulate dirt
and rust particles which then
block up the fuel injectors (see
below). Diesel [uel is less volatile
than gas, and is therefore less
dangerous to have on board.

Flywheel
Qil dipstick

Qil sump

Fuel filter

Fuel injection

The most likely source of trouble
in a diesel engine is the [uel
injection system, and the fuel
injectors themselves in particular.
An injector has a spring-loaded
valve with a needle which fits
exactly into the main nozzle body.
It is held in place by a coil spring.
Asthe fuel from the injection pump
enters the gallery around the
bottom of the needle, its pressure
rises and causes a metered dose of
fuel to be sprayed into the

Injector

Leak-off fuel pipe

Fuel filter

Injection pump

Feed pump with pre-filter
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Injector

Combined generator and
starter motor

Air inlet

Air filter

Pistons

Propeller shaft coupling

combustion chamber through the
hole in the nozzle body. If an
injector blocks, it will have to be
stripped down. This is really a job
for experts but can be dealt with
on board if essential. The injector
should be taken apart, and the
parts soaked in finely filtered fuel
or kerosene to clean them, using
brass wire to unclog any small
holes. Only non-linting cloth
should be used to clean the parts
which are reassembled wet.

Laying up

Laying up an engine, diesel or
gas, is not complicated. The
engine and gearbox oil should be
changed, as should the filter
elements. Drain and clean the
water separating and sedimenting
unit. All moving parts inside
and outside the engine should be
coated with rust inhibiting oil or
grease. The engine should be
drained (unless anti-freeze is being
used). Batteries should be brought
home, cleaned and protected from
freezing. Starter motors should be
sprayed with a moisture repellent
(WD40, for example) and covered
with a plastic bag. Crank the
engine over periodically through
the winter and oil the bores from
time to time. Keep it covered with
cloth to protect it.

Never leave water in the cooling
system. Run the engine dry for a
minute or two until no more water
comes out of the exhaust pipe.
Remove all impeller pumps, place
the impellers in a plastic bag and
tie them to the pump housing.
Place a warning card on the
engine to remind you what needs
to be replaced before you try to
start it again.




Gasoline engines

In some respects, a gas engine

is easier to look after than a diesel
engine, because although it takes
more maintenance time, its
workings are so similar to those of
a car engine. A marine gas

engine has certain special features:

it has a two-stage cooling system
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which makes use of sea water.
Because gas is highly volatile,
great care needs to be taken that
the fuel does not leak into the
bilges of the boat. Frequent and
thorough maintenance is a must,
and the electrical system should
be checked regularly.

' Spares

. If you are sailing offshore, it is
a good idea to take spares for
your engine in case of an

‘ emergency. What you carry
will depend on the space you
have available. However,

' when sailing around your own

Sail drive gas engine

| waters, you can probably get
whatever spares you need at a
nearby port. It might be
sensible to carry the smaller,

Recoll starter more lightweight spares on

board for the sake of

Throttle control q
convenience (below).

Choke For a gas engine you would

Qil filler and dipstick

need: drive belt, water pump
impeller; head and exhaust

gaskets; cooling hose and

damping mountings

Gear lever clamps; propeller nut and pin ;
P e filter elements; length of fuel
pipe and clips; spark plug set;
Vibration | distributor cap: coil: high

tension lead; condenser.

For a diesel engine you would

Exhaust silencer need: a filter, an injector: fuel

Cooling water cock

pipe and clips: copper sealing
washers; fuel pump; drive

belt; water pump impeller;
water hose and clips ; head and
exhaust gaskets; propeller
nuts and pins.

If you are going to do any
repairs yourself, you need a
good tool kit on board. Keep it
somewhere accessible and
make sure that it contains the

Rubber seal :
wrenches and screwdrivers

Cooling water pump

that fit the nuts, bolts and

screws on your particular

Water intake make of engine.

Gear mechanism

Maintenance

The maintenance requirements for both gas and
diesel engines are not dissimilar. Both should be
serviced regularly in accordance with the
instructions in the handbook for the particular type
of engine. As an unreliable marine engine could put
the lives of both you and your crew in danger if it
failed at the wrong moment, it is vital that you
should take all possible steps to make sure your
engine is going to run smoothly. Regular inspection
will help —look for possible oil, fuel or water leaks
before they develop into serious trouble. The cleaner
you keep the engine the easier it will be to spot any
faults. You should make sure that you use only clean
fuel in the engine. All tanks should be fitted with
inlet filters. A large filter will normally be supplied

with the engine, but it is desirable to fit a water
separation/sedimenter in the fuel line to make sure
that only pure fuel reaches the engine. Both filter and
sedimenter should be cleaned regularly. Air filters
should also be cleaned and replaced regularly. As
engines often operate at an angle, particularly if you
are motor sailing, make sure the oil level is correct.
In both diesel and gas engines, the stern bearing (the
part where the propeller shaft passes through the
hull) should be looked after carefully. The bearing
prevents water from coming into the boat and needs
to be greased at regular intervals. Make sure the
water cooling system is working properly (simply
check to see if water is coming out of the exhaust
system) or the engine will overheat.
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Electrical system

Recent developments in electronic navigational
aids and their increasingly widespread use, even
in relatively unsophisticated boats, have given
added importance to the electrical system on a
boat. No longer is the battery just a means of
starting the engine and of providing interior
lighting as a bonus, it is an integral part of the
boat's sailing equipment. While it is unlikely
that most owners will have sufficient knowledge
to design and fit an electrical system themselves,
it is important to learn the basic principles of
the system in your boat and how to maintain
the batteries and wiring in good condition so
that you can always be sure of their safety and
efficient operation. It is worthwhile familiarizing
yourself with the wiring plan so that any fault
can be quickly traced and repaired.

Nearly all boats are fitted with a basic DC
(direct current) system as it is the only type
suitable for starting a marine engine. In addition

Basic DC system

In a DC system, the charge is generated in the engine
by a dynamo or, more usually, an alternator, and is
stored in the battery. This supplies current to the
starter motor when required, and to the electrical
fittings on the boat via a distribution panel. All
appliances wired to the DC system are connected to
the distribution panel by a live wire and a return wire
to complete the circuit.

Junction box

Starter motor

Stern light

to a DC system, some boats are also fitted with
an AC (alternating current) supply, which can
either be operated from a shore-based power
supply or from an onboard generator. An AC
system gives a higher voltage current and
allows you to use domestic appliances which
cannot be operated on DC electricity. The AC
and DC wiring systems are totally separate.

A correctly wired boat will have a bonding
system which grounds any current which may
build up in a metal fitting. All large metal parts
of the boat, such as the fuel tank, and appliances
using a lot of current should be connected via
heavy-duty, insulated, braided, copper wire to
a bonding plate or anode fixed on the under-
water part of the hull. This will discharge any
electrical current and will prevent anyone
receiving a shock from a fitting and will also
inhibit damage from corrosion caused by
electrolysis (see pages 292-3).

Distribution panel

Cabin light

To masthead light

Chainplate

Seacock

Pulpit light

.c-..\\ . » 1 ’2 A -
[ REIN = -
']J L __ _l__ Lo N _Z j [ e
' Key
Live +
Franesler VHF radio e —e i
Phin ; Bonding e
Bonding Switch system
plate Battery
Fuel tank Alternator
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Wiring

The wiring on a boat should be of
well-insulated, tinned-copper,
stranded wire which is more
flexible and less subject to fatigue
than solid wire. Itis veryimportant
to make sure that wiring is
sufficiently thick for both the load
and the distance the current must
travel from the power source to
the appliance. If the wire used is
too thin it will overheat and cause
a drop in voltage. The route that
the wires follow from the
distribution panel must be planned
to protect them from chafe, heat,
water and oil. It is often a good
idea to run them through plastic
conduits. Live and return wires
from each appliance, which are
separately insulated, must be
twisted together to prevent the
formation of electromagnetic fields
which may adversely affect
navigation instruments. The
wiring must be checked at the
beginning and end of each season
for signs of deterioration in the
insulating casing and for corrosion
at the terminals. Any damaged
parts should be replaced. If a new
length of wire needs to be fitted,
always join it with a specially
made terminal fitting, instead of
by splicing, as wires joined in this
way may separate and corrode in
the vibration of the boat. If a metal
part is lost from a terminal do not
substitute a part of a different metal
as this will result in corrosion due
to electrolysis. Never secure
wiring runs with metal staples as
these may pierce the insulation,
but use plastic loops or cleats
instead. Cleanliness is vital, and
dirt and grease must not be
allowed to accumulate around
terminals. This is particularly
important in the case of the battery
lead terminals. If they show signs
of corrosion they should be
removed and scrubbed with a wire
brush and then refitted tightly and
coated in silicone grease or
petroleum jelly.
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Batteries

Most boats operateon a 12 or 24
volt system supplied by a battery,
usually of the lead and acid type.
You will need to make sure that
your battery is of a suitable
capacity (in terms of amp/hours)
for your needs and, if necessary.
link up another battery using one
ofthe methods shown below. Your
battery must be carefully fitted,
preferably in a special ventilated

@

Four-way
switch

+0
=+0

Alternator
and starter
motor

Distribution panel

Linking two batteries

There are two methods of linking
batteries. The first, above left,
makes use of a four-way isolating
switch which allows you to use
either of the two batteries

box which keepsitin position even
in a 360° roll and prevents acid
leakage. It should have vents
leading outside the boat to prevent
hydrogen accumulation. You
must check the level of the
electrolyte fluid in the battery
regularly and keep it topped up
with distilled water. The acid
content must be checked twice

a year with a hydrometer.

O

+ +
_— 5
[ 1
i i
| I
: i Starter motor
I
[ H :
I H Blocking
i ; diode f
: |

)
| b
: Alternator

Distribution panel

separately or both at once.

An alternative method (above right)
is to fit a blocking diode which
charges the batteries separately and
allows you to use each battery for
a different function.

| Installing new
equipment

When fitting a new DC
appliance you must first make
sure that it will not overload
your system. If necessary,
consult an expert first. The
next step is to turn off the
power at the battery. Then
remove the cover of the
distribution panel which will
reveal two bars to which the
pairs of wires from existing
fittings are attached. These
are the positive (live) and
negative (return) bus bars.
Join the live and the return
wires on your new appliance
to vacant terminals on the
appropriate bus bars. Replace

. the panel cover and secure

" the wires at regular intervals

‘ between the appliance and the
distribution panel.

P Distribution panel
VHF rr@g/\

Live and

return |

wires |

Bonding lead

Wiring-in a VHF radio

The live and return wires are
fitted to the distribution panel.
A third wire links the appliance
to the bonding system.
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Water systems

There are usually four separate water systems
on a boat, all of which require maintenance if
they are to work efficiently. One system is used
to pump the water out of the bilges, the second
is the fresh water system which can be as simple
as a plastic can or a sophisticated assembly of
plastic piping, with pumps and filters. Another
system provides the heads with salt water and
takes away waste, and yet another cools the
engine. The type of system will depend to some

The illustration shows the main water systems

on board an average-sized cruising boat. The plan of
your boat’s plumbing will depend on its design: the
position of the heads, and the type of waste disposal
system direct—direct into holding tank or treatment
device.

extent on the size and design of the boat. Quite
a few boats have a waste discharging system
which includes a special holding tank so that
any foul water can be retained and discharged
atrecommended places or waste-treatmentareas.

As far as maintenance goes, your principal
tasks are to check that all the pumps are
working. The system should be drained at the
end of the season, the pipes and tanks cleaned,
the moving parts lubricated.

Filler cap

Filler pipe

Tank vent pipe

Tap Tap
Foot pump Footpump
» Sink outlet
Heads inlet
Key Heads outlet
Fresh water supply Fresh water tank
d Seacock
Sink outlet
Engine inlet
Seacocks

Seacocks are the means by which your boat is
prevented from flooding should a pipe or connection
break. They control the flow of sea water into the
boat, and have a rotating valve which can be opened
or closed. This valve needs lubricating about once
every three months or so. It is important to make
sure it functions properly for obvious reasons. It is a
good idea not to leave a seacock permanently open or
shut for too long at a stretch or it may well jam in that
position. When your boat is laid up for the winter,
it would be advisable to dismantle the seacocks and
inspect them. Debris which catches in the filter can
be removed from the inside when the boat is afloat,
but make sure the seacock is firmly closed.

The seacock is a special
valve fixed through the
bottom of the boat. It
enables water to be taken

in for engine cooling,
flushing the heads and
washing up. It should be
constructed of metals |
suitable for use in sea |
water and should be kept
closed except when in {
use. Flexible hoses are
attached to seacocks with
stainless steel clips.
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Water tanks

If you are going to leave your boat
for any length of time, the water
tanks should be drained, although
for any period under a month the
water will last without any undue
risk of contamination. When you
arelaying up the boat for the winter
you clearly will have to empty the
tank to stop it from freezing.
When you drain the tank you
should check the inside surfaces
for algae or slime. As there is no
inspection cover in some water
tanks, the best solution is to cut
your own and fit a removable lid.
Shine a flashlight inside and

use a mirror to examine the
inner top surface. The best way of
cleaning a contaminated tank is
to pour in some bicarbonate of
soda solution (approximately 1 tsp
per liter) and then flush the tank
out with fresh water before refilling.
Check the pumps, pipes and joints
at the same time. Plastic pipes will
harden and crack after a time, and
should be replaced as necessary.
Pumps should be stripped down,
cleaned and have the washers
replaced, and, if you don't have a
filter already, you could insert one
into the system. Keep a supply of
water purifying tablets on board
in case the water source is suspect.

Rigid tank Filler pipe

Vent pipe

Inspection
hatch

Outlet pipe

Flexible tank
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Heads

Lavatories on board, known as
heads, use sea water pumped
through pipes to discharge
effluent.(Check the new regulations
for approved MSDs for your type of
boat and the waters you sail in.)
Unless you take care of the heads,
their presence will dominate the
boat. Make sure that the bowl and
the pipes are kept clean by using
an approved disinfectant and

~ i

pumping it through the system.
The heads will block easily; unless
you want to spend time afloat
unblocking them, make sure all
new crew members understand
how the heads work (see below).
Some lavatories have manual,
and some electrical pumping
systems —if the latter, take care
that the electric system on the

boat is properly mainlairy

! —
o= ¢ —
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Bilge pumps

Keeping the bilges of the boat dry
and in good condition is vital. It
would take a great amount of
water in the bilges to sink the boat
and it is unlikely you would ever
accumulate so much water that
this could occur. However,
damage caused by even quite
small amounts of water can be
considerable. The engine, and
other metal equipment, will begin
to rust and corrode and mildew
will grow, leaving an unpleasant
smell in the boat.

There are several types of pump
with which to empty the bilges.
They can be manual, electric or
engine operated. The electric type
can be fitted with an automatic
switch to turn on the pump, if the
water level rises to a predeter-
mined level. Engine operated and
electrically operated pumps should
not usually be allowed to run while
dry or they may burn out. All
pumps need regular servicing, and
every boat should have at least
two bilge pumps on board. One
must be operable by the helms-
man and one ought to be a manual
type in case the electric system on
the boat fails.

The most common system is a
bowl with a sea water inlet and raw
sewage outlet into a holding tank
which can be pumped out ashore.
The inlet and outlet both have
seacocks. A pump is used to

flush the bowl.

"

One of the most common types of
bilge pump is the manual dia-
phragm type, above. The end of the
hose should have a filter to prevent
debris blocking the system. The
handle is stowed when not in use.
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Emergency repairs

Accidents to the boat and its equipment usually
occur through lack of maintenance or sailing
skill, or through straightforward negligence. A
well-maintained boat, handled by a competent
crew, should face few real emergencies except
those caused by freak weather conditions.
Nonetheless, you have to be prepared for any
emergency, should it occur.

In most boats, failure of one of the fittings
is the most likely cause of an emergency. The
most common problems arise when some part
of the rigging snaps in heavy weather, or a sail
tears. One of the difficulties you, as skipper.
have to face in dealing with an emergency is
the circumstances in which it happens — nearly
always in freak weather. Not only do you have
to deal with the emergency but you also have
to contend with heaving seas, strong winds,
driving rain, and a seasick crew into the
bargain. Your main objective is to make the
boat seaworthy again, as quickly as possible, so
that further damage does not occur and so that
the boat can make to port, and safety, as quickly
as possible.

Clearly, you can only make a good job of the
repairs if you have whatever tools you need to
do the job, and it would be a mistake to econo-
mize on a proper tool kit. The one, listed below,
should be adequate to cover most of the repairs.

Repair equipment

Engines: spares according to manufacturer’s
instructions, such as gaskets and seals; oil filter:
spark plugs and coil (for a gas engine) and
injectors (for a diesel one) ; fuel and water pumps.

Sails : sailmaker's palm; sail needles —assorted
sizes: waxed sail thread —assorted weights:
piston hanks; mast track slugs: marline spike:
sailcloth (same weight as principal sails):
self-adhesive sail mending tape.

General: blocks and shackles: turnbuckles ;
bulldog clamps: screws and nails —assorted
sizes: split pins and rings; washers: fuses:
bulbs: corks and rubber plugs: insulating tape:
epoxy adhesive; sealant; Vaseline: oil:
waterproof grease: solder; wire cutters: bolt
cutters: small vise: hack-saw; wood saw; drill
and bits; brace and bits: files: spanners:
pliers; screwdrivers: hammer; mole wrench
spare cord; wire rope; flashlight (batteries
and bulb spares): assorted pieces of plywood;
' a wooden plank (for gang-plank or fender
board if necessary).
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Sail repairs

On the principle that prevention is better than cure,
you need to take care of your sails when in use
and inspect them regularly (see pages 294-5).

Any weakness in the cloth, or any minor damage.
will immediately worsen considerably in a strong
blow and a useless sail in certain conditions could be
dangerous. You will help preserve the life of your
sails if you make sure you do not over-canvas your
boat for the conditions —if the wind increases.

you should change down to a smaller sail or take
in a reel. Your passage may be slower but it will
certainly be saler and you will prevent undue strain
and stress on the sails, rigging and fittings.

If a sail does tear in use, lower it at once to prevent
further damage and hoist an alternative sail if
possible. If the mainsail alone is damaged. sail under
the headsail or the headsail and the mizzen

Mending a tear
If you have to mend a B
tear or split in a sail, itis
best to use a stitch, like
herringbone stitch, right,
which is very strong.
Make sure you do not
stitch too close to the
tear. Insert the needle at
A. Reinsert it at B and
take it across the back of
the work, through the gap
and over the thread A—B
and then across the back
of the work to C. Reinsert
needle, repeat steps as
required and finish off.

Sewing a seam

When restitching a seam
which has pulled apart,
you should follow the |
original stitch pattern.
Make a row of stitches,
B—-C, D—E, and so on,

in one direction, Then
wark back in the intervals,
A—B. E-D: E=Fard so
on, until complete. |
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Restitching a bolt rope
If the bolt rope on the
sail comes adrift, it will
have to be stitched back
on using a stronger
needle than usual and
with doubled thread.
Stitch across the lay of
the rope and take care
not to let the sail curl &
around the rope.

(if applicable), or hoist a headsail in place of the main
by fixing the head to the mainsail halyard, and the
tack and clew to the boom —it will serve as a loose-
footed sail. By doing so, you will keep the boat better
balanced than by sailing under headsail alone.
Once the boat is sailing properly, you can then put
the sail repairs in hand.

Most sail repairs done at sea are only intended to
serve as a temporary measure and the damaged sail
should be taken to a sail repairer on your return to
have it repaired permanently. However, the
temporary repair must be sewn securely enough to
make sure it holds in strong winds. You will need
a sail marker's palm (a leather thong, with a metal
insert, which is strapped across the palm of one
hand) to exert pressure on the needle. It is important
to make sure the stitching is properly secured at
the beginning and end of the work. v

Joining cloth Patching a sail

If you need to seam two pieces
of cloth together, turn under the
adjacent edges of both pieces of
cloth by an equal amount (1),
overlap the edges (2) and then
seam down each new edge in
oversewing stitch as shown to

When making a patch, be careful
to position the new fabric centrally
over the tear. If you do not, the
patch will distort under the strain
and cause more damage. You
need to cut the fabric patch large
enough to allow for turnings and

make the final seam (3). to cover the tear or hole with
roomtospare. Cutoffanappropriate
— - size rectangle and trim off the
= corners (1), turn the edges under
i and place the patch over the centre
=T of the hole (2). oversew around the
== Soo turned edges of the patch (3) and
= then turn the work over, trim the
g hole to a rectangle and oversew
|| : around the raw edges (4) to
produce aneatly finished patch (5).

\\.

1
2

= F

/
}(
4
7

3
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Hull damage

Should you have the misfortune to tear a hole in the
hull of your boat, your first job is to stem the flow
of water which will pour in if the boat was holed
below or near to the waterline. This area is the most
likely to be damaged as the boat will, in all
probability, have collided with a hidden obstacle
beneath the surface of the water.

If the hole is around the waterline mark, you must
try to lift the damaged area out of the water. The
simplest way of doing this is to get the boat to heel
over so that the damaged part is on the windward
side out of the water. You can also try to raise the
damaged part further by moving a weight in the
boat onto the leeward side (though not, of course,
to the point of capsizing it, if a dinghy, or causing
the boat to broach, if a cruiser).

The next task is to block the hole temporarily.

A very small hole can be plugged with a cork or
screwed-up piece of cloth. A larger hole will need to
be stuffed with a much thicker piece of cloth—a
sail bag or cushion, for example. The wadding will
have to be kept in place with an object, such as a
fender board or boat-hook, which in turn is wedged

A cushion has been
used, right, to plug the
hole in the hull. It can
be wedged with a
board orbroom handle.

The hull, far right, has been
bandaged with a sail which
is lowered over the bow.
Lines attached to each
corner of the sail are
secured on cleats.

Broken rigging

into position. It helps to seal the hole if an additional
stout piece of cloth (such as a spare sail) is bound
over the damaged part of the hull (see below). Once
the hole is plugged, the crew must be organized to
bail out the water using pumps and buckets. The
size of the hole will determine your ability to plug it,
and if there is absolutely no way you can plug the
hole, prevent water from coming in and the boat
from sinking, then you may find you have to
abandon ship (see pages 316—7).

If you happen to be cruising offshore in a wooden
boat which is accidentally holed you could
manufacture a more permanent repair. Plug the hole
in the usual way with cloth, and then anchor the
boat while you screw or nail a piece of wood over
the hole on the inside and if possible another piece of
wood over the outside as well. Most other
constructions are more difficult to repair at sea,
unless you happen to be carrying extensive spares
and tool kit. However, repairs at sea are not very
easy to tackle and you may be better advised to
make for the nearest port and professional help as
soon as possible.

If some part of the rigging snaps,
it can in turn lead to the mast
breaking if action is not taken
immediately. Should a shroud
break (usually when sailing to
windward in heavy weather) you
should put the boat onto the
opposite tack immediately, to take
the strain off the remaining shroud
and the mast. A spare halyard can
be used to take the place of the
broken shroud; if the shroud deck
fittirg is undamaged, attach the
halyard to it, but if it is broken or
weakened, attach the halyard to
a deck eye or other strong point.
Should the forestay break, you
can use a spare halyard as an
immediate temporary repair. The
luff wire of the headsail helps
support the mast so it is less likely
to snap. The forestay can be
secured temporarily if it snaps near
the deck fitting by making an eye
in the end (see right) and then
attaching a line from the new eye
to the deck fitting. The backstay
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can be repaired in the same way.
If a fitting high up on the mast
breaks, it will not be easy to repair
until back in harbour. It is possible
to go up the mast on a bosun's
chair (right) but, at sea, this is
strictly for the experienced.

Making an eye

Bend the end of the broken wire
or halyard into a U-shape. If you
have a thimble, put it inside

the U and then clamp the two
ends of the U together with a
plier wrench. Attach a bulldog
clamp to the base of the new eye,
and tighten up the nuts so that
wires are securely gripped. This
forms the new eye.

Climbing the mast

To go up the mast, you need a
bosun’s chair—a canvas harness.
Clip the belt to the shackle of a
halyard. A second halyard can also
be clipped on and kept taut as a
safety precaution, and aline around
the waist and mast used as well.
You are then winched up the mast.




Dismasting

If you maintain your mast and
rigging in good repair, you are less
likely to run the risk of being
dismasted. Masts usually break
owing to failure of the standing
rigging but in a small boat a
capsize could also easily cause
the mast to snap. When it does
break, it most commonly snaps off
at the spreaders where the load
on it is at its greatest.

When it snaps, the mast will
usually go overboard on the
leeward side. You may be able to
turn the boat so that the wreckage
is to windward, preventing the
boat from riding over the lost mast
and thereby damaging the hull.
Whatever you do, do not run the
engine while the mast and rigging
are lying in the water —the
propeller will almost certainly
become fouled.

Your first task once the mast has
broken is to try and recover the
wreckage if possible or. failing
that, to cut it all away with a
hacksaw. If sailing offshore, you
may well need to put up temporary
replacement rigging (known as
jury rigging).

How the boat is jury-rigged
depends to some extent on your
own ingenuity, on the construction
of the boat and, more particularly,
the type of mast, the amount of
equipment you have on board, and
on how much of the mast is left

Steering failure

Loss of steering gear requires
some ingenuity on the part of the
skipper. If the rudder breaks, an
oar, ladder or spinnaker pole can
be strongly lashed to the stern to
provide some sort of temporary
steering gear. In addition, the crew
can try to trim the sails so that, by
altering the balance between jib
and mainsail, the bow of the boat
can be made to move towards or
away from the wind. However, in
many modern designs, the boat,
once rudderless, tends to swing
around the keel. The solution for
these types of boat is to tow a
board, ladder or small bucket from
the leeward quarter of the boat,
which will help to pull the bow
away from the wind.
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On this boat, which has lost half its mast, new
shrouds have been jury rigged onto the stump and a

jib hoisted in place of the mainsail.

standing. With a wooden mast,
the job of jury rigging is made
simpler because you can screw
and bolt fittings into the stump
from which temporary rigging for
the sails can be attached.

You can make a temporary mast
from the boom or spinnaker pole
stepped in the mast step (or lashed

Fouled propeller

All too often, and too easily, a
propeller is fouled by a rope,
fishing line or plastic bag. All are
made of synthetic materials,
which not only become wound
around the shaft, but also form a
solid mass which seizes up the
mechanism. Freeing a fouled
propeller at sea is a serious
undertaking that should be
attempted only by a skilled
crewman (going overboard in a
wet suit, armed with a hacksaw
is both difficult and dangerous).
To combat this problem, many
yachts are now fitted with a
rope-cutting device. This is placed
ahead of the propeller, and
shreds rope or plastic, thus
preventing a build-up of
immobilizing material. The
example shown here consists of
two cutters, one mounted on the

to the stump of the mast) on which
to hoist a makeshift sail. Shrouds
can be jury-rigged to keep the new
mast in place using spare lines
and a jury rig knot (see page 3 36).
You will have to tension the new
lines using winches. A small jib,
used loose-footed, can be set in
place of the mainsail.

stern tube. and the other
attached to the rotating shaft.
The serrated edges on the cutters
improve the shredding efficiency
of the unit.

307




MAINTENANCE AND SAFETY/Safety

Safety

Safety afloat often has as much to do with the
attitude of the skipper as the amount of equip-
ment on board the boat. A good skipper will be
aware of the likely dangers and organize him-
self, the crew and the boat so that these are
reduced as much as possible, without spoiling
the enjoyment of the trip. He must accept
responsibility for the welfare of all those on his
boat and make every effort to make sure they
come to no harm.

Everybody who sails knows that there is an
element of danger involved and many would
argue that this is an integral part of the enjoy-
ment of the sport. However, it would be foolhardy
not to take every reasonable precaution to pre-
vent your boat becoming involved in accidents
which could endanger your crew and those on
other boats. The other major point to bear in
mind is that if you are involved in an accident
at sea, many others will automatically be
involved The Coast Guard or Coast Guard Aux-
iliary could be called out to your assistance, and
people could well risk their lives to save yours.

Safety precautions

There is a great onus of responsibility on the
skipper’s part not to put to sea with an unsea-
worthy craft or an inexperienced crew, or to
take unnecessary risks. Too many people decide
that sailing is easy after a few trips in good
weather in someone else’s boat and thought-
lessly take an unknown boat out into unfamiliar
waters with little knowledge of navigation and
without making any of the essential checks on
the safety equipment. It is always preferable
to err on the side of caution and never to over-
estimate your ability to cope with a difficult
situation. Never assume that you will be able to
manage until you have proved to yourself in a
supervized situation that you can. This applies
to your entire knowledge of sailing, whether
navigating on a coastal passage or carrying out
a man overboard recovery routine.

As far as your crew'’s safety is concerned, you
will need to know how far they can be relied
upon to carry out various tasks. It demands a
sensitivity to human psychology, but it may help
if you organize a few seamanship tests at the
beginning of any cruise to assess your crew's
level of knowledge.

The sort of equipment you carry aboard the
boat will depend on the type of boat, the size of
the crew and the waters you are sailing in. In
most countries the authorities responsible for
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It is important that the crew wear safety harnesses
and clip on their lifelines even in the cockpit if
necessary, as they have done in this disabled boat,

sailing recommend basic safety equipment for
pleasure boats. In the United States, the US
Coast Guard lays down the regulations. The
checklist on page 173 includes the basic items
of safety equipment, and you should never
carry less than this minimum but you may wish
to add extra items. Remember that if you have
children aboard you will have to carry the
appropriate number of small lifejackets and
safety harnesses.

[t is not enough simply to buy the equipment
and leave it on board, you must also know how
to use it and how to keep it in good working
order. Your flares (see pages 314—5) should be
kept dry and easily accessible. Lifejackets will
need inspection from time to time to make sure
there are no flaws, and the carbon dioxide
cylinder replaced regularly as these cease to
function after a certain period of time. Make
sure that all the crew know how their lifejacket
is fitted and how to inflate it. When laying down
safety procedures, such as the wearing of life-
jackets, it is important that you, as the skipper,
always observe the same rules. Always check
that you have all the essential equipment aboard
before you go afloat each time, and make sure
that the boat and all its equipment is in sound
working order.




Fighting fire

Fire is one of the most serious risks on board a
boat and it is essential to take every precaution
to prevent it. Proper maintenance of the engine,
stove and electrical equipment is the best way of
reducing accidents caused by fire (see Engines,
pages 296—9. Electrical system, pages 300—1).

In the engine, fire can start as a result of fuel
vapor being ignited by a spark from the starter
motor, for example. Fuel pipes should be checked
regularly for wear. Lining the engine compart-
ment with a fire-retarding material, and fitting a
fresh air blower and automatic fire extinguisher
into the engine compartment, will also help to
make your boat safer. It is important to follow a
proper refuelling procedure. Always stop the
engine and turn off the fuel supply to the engine
first. Turn off all electrical and gas appliances
and keep the companionway closed. Before
restarting the engine, check that the filler cap
has been securely replaced and clean up any fuel
which may have been spilled. If you carry extra
fuel in separate containers, these must be
specially designed for the purpose and stowed in
outside lockers away from the engine and galley,
where a spark might cause a fire.

In the galley, the greatest danger is from
escaping gas, as it will collect in the bilges
creating the threat of an explosion. A *“gas
sniffer” fitted in the boat will alert you to a
dangerous build up of gas. The stove mountings
and gas pipes should be examined for signs of
deterioration from time to time. Make sure that

Equipment

Your boat should carry a variety of fire extin-
guishers to deal with different sorts of fire. They
must be of a type approved by the Coast Guard
and you must be careful to have them checked

. periodically. Two different fire extinguishers are
illustrated, right. The most common is the dry

. powder extinguisher. It is suitable for use on all

. types of fire. A foam fire extinguisher is

. particularly effective for fighting fires caused by
fuel oil or cooking fat. However, this type should
not be used on electrical fires and if carried,
should be supplemented by the dry powder type
or a third extinguisher of the carbon dioxide type.

| These are mainly used for tackling fire in engines
and electrical systems. A fire blanket is an
important fire fighting aid which should always
be kept close to hand in the galley. Using the
blanket, a fire in a pan on the stove can be quickly
smothered. You must remember to leave the
blanket over the pan until it is cool, otherwise the
fire is likely to restart.
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your crew always observe the drill of turning
the gas off at the bottle (to allow the remaining
gas in the pipe to burn off) before turning the
knob at the stove. Always remember to turn off
the gas if you leave the cooker unattended
and if you are going to leave the boat for any
length of time, disconnect the bottle. In order to
make sure that no gas or fuel vapor is allowed
to accumulate in the bilges, it is a good idea to
see that they are pumped out every day when
the boat is in use.

One of the most frequent causes of fire on
boats, as elsewhere, is careless smoking and
it is therefore sensible to lay down some
rules governing smoking on board. Never allow
smoking when refuelling, when fitting a new
gas cylinder, when working in the engine com-
partment or when lying in a bunk. Never leave
a lighted cigarette unattended and, if possible,
try to limit smoking to the above deck area.

If a fire does break out, it is important to be
calm and try to identify the source of the fire
and then use the appropriate fire extinguisher
(below) to put it out. It is helpful if you can
reduce draught around the area of the fire to
deprive it of oxygen. Continue to use the fire
extinguisher until sometime after the flames
have gone out as there is always a risk of a fire
restarting. If you are unable to control the
spread of the fire, you should prepare lifejackets,
flares and the liferaft in case you have to abandon
ship (see pages 316—7).

Fire blanket

Foam

Dry powder
extinguisher
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Going aground

Although there may possibly be times when you
wish to put your boat on the ground deliberately
(see Drying out, pages 190—1) there will,
unfortunately, be others when you go aground
accidentally. You can at least take comfort in
the fact that you won't be the first —there are
very few boat owners who can honestly claim
never to have been aground. You can also take
comfort from the fact that the more times you
go aground, the more practiced you will become
at getting free. In theory, careful navigation
and common sense should prevent it happening
in the first place.

There are occasions when going aground
can be dangerous because of the type of ground
or the state of the sea. With a one-design
the problem is not usually too serious, and with
any luck you may be able to pole the boat off
into deeper water, using an oar or a spinnaker
pole, particularly if you can shift the weight
around and heel the boat over to reduce its
draft (see opposite).

With a cruising boat, which has a deeper,
and usually fixed, keel, you may have more
difficulty. Although going over the side and
physically pushing the boat off the ground can

Preparing the boat

Knowing how to deal with the
situation once you are grounded is

This boat is leaning
downbhill. Unless it is

The boat above is firmly stranded and will have to wait
for the next rise in tide to float off

often free it, beware of leaping overboard into
soft mud or unexpectedly deep water. Poke
about first with a spinnaker pole or boat-hook
to discover the nature and depth of the seabed.

If you have the misfortune to go aground on
the top of a spring tide (known as being
neaped) you may have to wait for a couple of
weeks before you can get the boat floated off.
In this case, before you leave the boat, lay out
anchors to keep it from drifting off should the
high tide recur earlier than you expected. In an
emergency you could organize a working party
to dig you a channel into deeper water.

This boat has been
\ heeled deliberately so

one of the most important factors.
The first essential is not to panic.
The next is to work out which
method of freeing yourself is the
most likely to be needed. If you
happen to have gone aground with
the boat heeling towards deeper
water (right) you will have to
try and heel it over in the opposite
direction, to prevent it from
flooding later or from lying down-
hill and getting damaged. The
best way is to move all the gear
and crew weight over to the other
side of the boat. If the boat has
already settled, heeled in the
wrong direction, you will have to
try and pivot it around, until it lies
facing the other way. Do this by
poling from one end, or by laying
out an anchor and using the rode
to haul on. Your other main
priority is to discover the nature
of the seabed. If you have gone
aground on jagged rocks, you will
have to do something to try and
protect the hull from further
damage (and, of course, plug any
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turned around, it will
flood when the tide
comes in.

hole that may have been torn in
it in the process). The hull can
be protected by sandwiching

a folded sail or bunk cushions
(or a partially deflated inflatable).
between the hull and the rocks
Fix some lines from the padding
to the boat or you may lose the
padding when the boat floats off.
The other danger is that the boat
may either be on top of one large
isolated rock, from which it will

that it will dry safely

2 leaning uphill.
S5

Y’

fall when the tide recedes further,
in a gulley or on the edge of the
bank. In the latter case, the
danger is that the mast may snap
when the boat heels as it dries. If
possible, try and turn the boat so
that it lies against the uphill
bank, but if that fails, the only
recourse is to pad the hull with
anything available, to prevent
the mast from hitting the ground
and breaking.




Getting off

You first need to establish whether the tide is rising or
falling. If the tide is rising, there is no real problem as
you only have to wait for it to rise sufficiently to float
the boat off. If there is any danger of the boat being
pushed further into shallow water as the tide rises,
for example if an onshore wind is blowing, then you
will have to take steps to prevent this happening.
The best solution in this case is usually to lay an
anchor in deeper water so that you can haul on the
anchor rode and pull the boat free.

If you have gone aground on a falling tide you will
have to do your best to free the boat before the water
leaves you high and dry. So the first stepisto work out
where the deeper water is and, if you were under sail,
decide whether the sails are helping you or hindering
you in your efforts to get free. If the latter, you need

Reducing draft
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to get them down and stowed as quickly as possible.
If you have gone aground on the edge of a channel
(it often happens when tacking up a narrow river)
you need to turn the bow of the boat to point into
deeper water. In smaller boats and dinghies this can
usually be managed by poling from the bow using
the spinnaker pole, or in shallow water with a firm
seabed, by going over the side yourself and pushing.
If you do go over the side, make sure you first attach
a line from yourself to the boat so that you cannot
be left in the water waving goodbye to your boat.
Once you have managed to turn the boat in the
direction in which you wish to leave, the next step is
to try and reduce the draft so that it will float
free. If the boat has a centerboard and you have not
already raised it, you should do so.

|

The draft of the boat can be
reduced in a number of different
ways. The wind in the sails, if it is
coming from the right direction,
will heel the boat; alternatively
you can try putting as much
weight as possible on one side of
the boat. If you can, get the crew

lift is strong enough to take the

weight !) orif they prove unwilling,
attach an anchor to the end of the
boom. Climbing the mast will also
help to make the boat heel more

easily. In some boats, moving the
crew from bow to stern may some-
times help —if the boat is deeper aft

Bilge keels

Twin-keeled boats, conversely.
will dig themselves deeper into
the ground if they heel. So if
you are in a bilge keeled boat
which is heeled when you go
aground, try to get it upright;
you may be able to float it off.

tosit on the boom, and then swing
this over the side of the boat
(having first made sure the topping

Hanging a heavy weight
from the boom end may
heel the boat enough to
float it free.

lift the keel free.

Using an anchor

If you have not succeeded with any other method,
you may have to use an anchor to pull yourself
clear. This will, of course, only work with cruising
boats, and you need a dinghy from which to lay the
anchor. Speed is important as water depth may be
decreasing. Normally you use the kedge anchor and
a rope rode (see page 198) and the anchor is laid as
far as possible into deeper water, with the end taken
back onto the most powerful winch on the boat.

If necessary, use two winches. As the crew grind on
the winches, any spare crew member should try to
heel the boat or rock it —it helps break up the
suction. If this fails, you are stuck fast until the next
high water.

than forward and all the crew
congregate at the bow it may
be enough to float it off.

When the boat is deeper aft than forward,
moving the weight to the bow can help to

An anchor can be used to try and drag the boat off.
Here the anchor line is led around both sheet winches
for extra power.
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Rescuing the boat

If your boat is so badly damaged that it can no
longer proceed under its own power, you will
have to summon help. The causes of disablement
could be numerous, but the skippér will have to
decide what to do about the effect. If the boat is
so badly damaged that salvage is impossible, he
will have to abandon ship (see page 316). But,
if the boat can be salvaged, he must try and
summon appropriate assistance, or else try and
get the boat back to port himself, if possible.

Once the boat has been disabled the first job
is to prevent further damage occurring and, if
possible, to make sure the boat is in adequately
seaworthy condition to be towed back to har-
bor (opposite). In some cases, if the accident
occurred near to shore, the boat may be able to
make the journey back to port under its own
steam. However, if you have a VHF radio trans-
mitter and there is any doubt at all, the Coast
Guard should be alerted and the position of the
boat, and the nature of the problem explained,
so that if anything should go wrong, the situa-
tion is already known.

Salvaging

Depending on the cause of the damage to the boat,
there are ways of getting it into a condition to be
able to limp back to port. If the hull has been damaged
and the skipper decides to head for home, it is best
to do this as quickly as possible. Make for the chosen
port, while the emergency repairs are under way, and
use both sail and motor (if you have them) to make
as fast a passage as possible. If the boat is taking on
a lot of water, for example, you can often keep a
diesel engine running in a waterlogged boat by
attaching a pipe to the engine air intake to prevent
this becoming waterlogged. Use the liferaft and the
inflatable dinghy as additional internal buoyancy

An inflatable dinghy o1 /
liferaft can be used (right) /
to provide buoyancy for a /
sinking boat. Care must /
be taken to prevent it
pressing againstanysharp
objects which could burst
it. Once in port, it may be
possible to tie up along-

A racing boat disabled in the Fastnet race, 1979,
being towed to safety by a lifeboat.

to keep the boat afloat (below). This latter suggestion
should only be followed if very close to port when
the damage occurs. Your liferaft may otherwise be
more necessary for the crew to escape.

Always try to aim for the part of the shoreline which
has an accessible beach so that the boat can be
dragged above the tideline by motor vehicles.
Alternatively, try to tie up alongside a much larger
boat, like a fishing trawler, which can support you
with heavy ropes or wires until proper salvage help
can be summoned. If you radio ahead to the port,
the local fire brigade may send out a mobile pump to
get rid of the water.

sidealargervessel such as

a trawler (far right). At
least two heavy lines

should be used and are

taken right under the
boat by dropping a large
bight in the lines over
the bow and stern and
pulling them back a little
towards the center. They
are then secured firmly
to the trawler.
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Taking a tow

Once you realize that you can no longer cope with
an emergency yoursell and need outside help, you
will first have to summon assistance and then deal
with the organization of the rescue. One of the
problems is in organizing a salvage operation in
difficult conditions, but you must think of the
financial considerations to some extent, because the
law of the sea enables the salvaging vessel to claim
a fee which is usually proportional to the value of the
vessel being rescued. Negotiation for the fee should
be done at sea before the rescue if possible. Another
point to consider is the size of the vessel offering
assistance; il it is very big indeed, and cannot

The boat, right, is being
towed with a strong line
round the mast step.
However, a more solid
arrangement could have
been rigged which would
have minimized the risk of
the line breaking under
the strain

travel at less than five to six knots, more damage
may well be created than will be saved because it will
have to tow your boat at a higher speed than it was
designed for. Once you have agreed the terms, you
must, of course, make sure that the boat is towed

as safely as possible. Use your own lines if you can
and make sure that the line and the boat are both
protected from chafe. The secret of successful
towing is to have a long springy line or a

heavy chain. A mixture of the two is often ideal
because the chain and line together absorb any
snatching, keep the tow tensioned at all times and
the boat travels at an even speed.

The majority of boats do not have
strong enough forward cleats to
cope with the load associated with
a tow in rough seas, and most of
them therefore need a towing
bridle, which is attached to the mast
and two winches. A doubled or
trebled nylon rope is rigged with a
towing eye on the foredeck about
60 cm (2 ft) aft of the bow.

When being towed, left. try to
prevent the boat over-running the
line. To slow the boat down it helps
to trail a line with a heavy weight
from thestern —this also helps prevent
the boat from veering about.
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Distress signals

In an emergency you have to be able to attract
the attention of any passing vessel or be able to
summon the coastguard. There are several ways
of summoning help. and appropriate equipment
must be carried on board with which to do so.
Some countries stipulate the number and type of
distress signals which specific craft must carry
while others prefer to leave the decision
to the skipper of the boat. Most boats which
travel regularly off shore will have a very high
frequency (VHF) radio transmitter on board
(with a licence and an operator qualified to use
the VHF set), as well as distress flares and flags.
The latter are useful if other signals let you down.

It is essential that all crew members know
how to make distress calls, and each should be
familiar with the equipment on board, knowing
both where to find it and how to handle it. Which
distress signals you use depends to some extent
on the nature of the emergency. If you have one,
a VHF set can be used for most emergencies but
you may need to use flares as well to show your
position clearly. In fog or at night, you will need
white flares if a collision is imminent. These are
not used for any other form of emergency.

Flares

Distress flares are used for two purposes: to raise the
alarm and to show the position of the boat. You
must be in real danger when you use one —if you
call the Coast Guard out unnecessarily you

may be fined. The number and range of flares you
carry on board will depend on personal choice,
unless the authorities stipulate which ones you
should carry. It is important to make sure you have
enough of them: remember that the first flares you
send up may not be seen. The crew must be
instructed as to which flares to use and how they
work. The flares must be stowed carefully in a place
known to all crew members, and which is accessible
even in the dark. Some flares are designed for night
use and others for the day. The different types of
flare are shown, right, and the purpose for which
they are used is also explained. White flares should
be stowed where the helmsman can lay hands on
them easily. If you have to fire a flare, follow the
directions on the packet. The type you use depends
on the distance and the nature of the emergency.
Always point the flare downwind.

S -

VHEF Radio

The VHF radio transmitter has a range roughly
confined to the line of sight between the transmitting
and receiving aerial. When buying a VHF set, do not
economize ; when you need it urgently, vou do not
want to be hampered by poor transmission. Many
coastal stations have their aerials positioned high
up so that a small boat, coastal cruising, can still
make contact within a range of 64 km (40 miles).
Between two boats at sea, the range is likely to be
reduced. Most boats use VHF sets with about

12 channels, one of which must be channel 16, and
the rest all have specific uses such as calling from
ship to shore or ship to ship. Distress calls, however,
are made on channel 16, and are always preceded
by a Mayday call. You then give the name of your
boat, your position as a range and bearing from a
known landmark and the nature of the emergency.

Hand-held white flare

Gives out a strong, bright white
light. Use only to draw
attention to yourselfif collision
s likely. The collision pack has
four white tlares and is not
used for any other form of
emergency.

Hand-held red flare

Burns with a bright red light
for one minute. Use to show
exact position. Range of
visibility —4-5 km (3 miles)

Hand-held orange smoke

Has the same useasared hand-
held flare but is used in bright
daylight, whenvisibility is good
and winds are light. It burns
for about 40 seconds.

Red parachute rocket

Use this when a long way from
help. The rocket projects a
bright red flare up to 330 m
(1000 ft) high which burns for
40 seconds.

Buoyant orange smoke

Burns for about three minutes
After ignition, drop it into the
water to leeward of the boat.
Useful for signalling position
to an air search.

Hand-held white flare




There are two types of VHF set.
The fixed set, left. has 12 channels,
while the hand-held set above only
has the distress channel, 16,
although other channels may be
installed. Although the hand-held
set has a shorter range than the
fixed one, itis useful in emergencies,
as it can he used aboard a life raft
or dinghy, or in the water.

Hand-held red flare
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Phonetic alphabet

Hand-held orange smoke

above or below it also indicates
distress. A flashlight can be
used to flash the Morse
distress signal, right.

Flag and sphere

A Alpha J Juiiet S Siena
B Bravo K Kilo T Tango
C Charlie L Lima U Unicorn
D Delta M Mike V Victor
E Echo N November W Whisky
F Foxtrot QO Oscar X X-ray
G Golf P Papa Y Yankee
H Hotel Q Quebec Z Zulu
| India R Romeo
Other signals
Flags can also be used to make
distress signals. They should be
large enough to be identifiable
at some distance. You need at
least four principal flags Code flag V Code flag W
—the V,W,Nand C. The Vflag  SigSgT
signifies,"' I require assistance".
The W flag, *'I require medical
assistance’’, and the N flag
flown over the C indicates, Code flag N Code flag C
“I am in distress and require
assistance”. A black square e e s T
flown with a black ball shape SOS signal

Red parachute rocket

Buoyant orange smoke
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Abandoning ship

In a desperate situation, you may have to
abandon your boat and take to the life raft. The
decision as to when to abandon ship will prob-
ably be quite easy, if and when the time ever
comes. Before doing so, you need to think hard
about whether you would be safer in your boat.
Following the disaster which struck the Fastnet
race in 1979, some people now consider that
the life raft is not the only chance of salvation;
many boats abandoned in the race were found,
still floating comfortably, many hours later.
Once you decide to take to the life raft, you must
make sure that you have as many things with
you as you are likely to need. One solution is
to pack a panic bag which contains any items
you may want, that are not already included
in the life raft kit, and which are not used at
any other time.

You may, of course, be rescued directly from
your own boat or by another boat, or heli-
copter (see below). If you have time, protect
your boat as much as possible by closing all the
washboards, shutting all the seacocks, and
lashing down the equipment. It may be possible
to salvage the boat at some later time.

Rescue at sea

If you abandon your boat with
rescuers standing by, much will
depend on the nature of the rescue.
If the Coast Guard is alerted, it is
likely you will be rescued by
helicopter, particularly in foul
weather. The helicopter cannot
usually hover directly over a
sailing boat, for fear of becoming
entangled in the mast and rigging,
so you will have to move away
from the boat first. This means
either getting into the dinghy, if
you have one, or simply jumping
overboard into the sea (when
instructed by the rescuers) and
waiting to be picked up. If you are
being rescued by another boat, it
may not be easy for it to come
alongside. If you have a dinghy,
use it, but attach a long line
between the dinghy and the
rescue boat to ensure that you do
not lose touch. In most cases, a
rescue boat crew will instruct you
as to what to do. With a large
rescue boat, when the boarding
ladder is dropped over the side,
wait for the top of a wave before
jumping for the ladder, other-
wise you may be crushed.

316

A-\}e-ry la_rgé_-r'escue boat should lie at the ahg.l.e to the wind
illustrated above, to give maximum shelter to the rescue operation.
Only one line, from bow to bow, should be attached.
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The last survivor on a competing boat in the
Fastnet race, 1979, about to be winched aboard
a naval helicopter.




Life rafts

The life raft is the last resort in an
emergency. However, bear in
mind that in many countries any
manufacturer can put a raft on
the market and sell it without a
certificate approving its manu-
facture. So, make sure that the
life raft you have on board has been
approved by a national sailing
body and is large enough to
take all your crew comfo