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Foreword to the
Manual of Seamanship

You can spot a seamanlike yacht from a cable away. Actually it's easier to identify an
unseamanlike one. Skippers unaware of seamanship have slack halyards and guardrails,
the traveller and jib cars are in the wrong position, the jib sheets are frayed and attached
to the wrong sail for the job. The crew is unhappy because the whole trip is taking longer
than it should and below a cascade of clothing, coffee mugs and sleeping bags slide
across the cabin at every tack. The chart table is a dumping ground for tools, lunch and
other kit and last week’s soup provides an adhesive surface in the galley. Such skippers
urgently need this book.

For many years | worked with Tom Cunliffe training and assessing Yachtmaster
Instructors. We sailed with some outstanding masters of the craft of seamanship. In the
hands of these experts the whole job of taking charge seems easy. It isn't, but they made
it look that way by being one jump ahead. | think that they are all secret worriers
wondering what they are going to do if the visibility drops, the wind veers or the hull
strikes a semi-submerged container. They take the pragmatic view that seamanship is
about saving yourself work. It is much less effort to prepare for the storm before it arrives.

My wife reguiarly reminds me that no one has to go sailing. We do so for work or
pleasure because we love the sport. A seamanlike yacht is a happy ship and a “seaman’s
eye” greatly enhances safety and efficiency on board. This book provides a wealth of
information for both newcomers and experienced hands who wish to improve their
knowledge, understanding and enjoyment.

There can be few authors better qualified to write on this subject than Tom Cunliffe
who has a lifetime not only of skippering yachts but also imparting those skills in a clear

informative and inimitable style.

James Stevens FRIN
RYA Training Manager and Chief Examiner
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Preface

Ved/

The Shorter Oxford English Dictionary defines seamanship
as, 'Skill in the art of working a ship or boat’. Taken literally,
this could mean absolutely everything nautical, including
navigation, communications, chipping rust, and rigging a
Nelsonian frigate for church on a trade-wind Sunday
morning. Any manual of seamanship would therefore run
to so many volumes that stowing it aboard a small vessel
could create major trim problems.

Fortunately, the dictionary’s categorisation represents a
landsman’s simplified impression. Sailors view the matter
differently. How many times have we heard remarks such
as, ‘Old Baines is a fine seaman but he can’t navigate to
save his life,” or, ‘“Tosher’s great with a paint brush but he’s
a shocking seaman.’ These throw-away comments offer
an insight, even if only by default, but it does seem that
salt-water people don’t consider navigational skills to be
an essential part of the seaman’s makeup. However,
dealing with rope and rigging, the sailor's primary tools,
would surely ride high on any list. Other aspects of ship’s
husbandry might also figure, but the ability to paint a yacht
to a mirror finish probably wouldn’t. An arbitrary distinction,
you might think; but is it?
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The 1932 edition of The Admiralty Manual of
Seamanship, Volume 1 shamelessly shirks any attempt to
define its subject. Instead, the writer wades straight in with
an exposition of how to sling a hammock, then goes on
with a clear diagram of how 1st and 2nd class boys
should lay out their kit for inspection. Such issues were
critical to the success of any naval rating of those days,
and were thus very much part of seamanship. The book’s
chapters on traditional knotting are timeless and have yet
to be beaten, but much of the contents of its three
volumes remain less than relevant to non-military small-
craft operators in the 21st century.

Much closer to the mark is Admiral Smyth’s definition of
1867. ‘The noble practical art of rigging and working a
ship, and performing with effect all her various evolutions
at sea.’ This description can be readily brought up to date
by including under ‘rigging’ all the machinery and
necessary adjuncts to it that make up the modern vessel.

MANUAL OF SEAMANSHIP



While noting with satisfaction that the Admiral considered
the art of seamanship to be a noble one, the reassuring
choice of words for the writer of this manual was
‘practical’. Since the book is published by the RYA, it
must be seen as carrying official approval. Much
consideration went into the scope, but the recurring
theme was, 'let’s keep it hands-on’. A clear gap existed
between what could realistically be taught on a course
and the actuality of all the skills required to operate a boat
safely and smoothly in any conditions at sea and in
harbour. Originally conceived to take up that slack, the
manual moved on to establish a more general position
extending beyond the RYA course programmes.

A glance through the contents list will indicate those
subjects the writer and the RYA feel should be
incorporated into a modern definition of small-craft
seamanship. They begin with an analysis of the
commonest hull configurations, because without this
knowledge it is impossible to predict how a specific vessel
may behave. This is followed by a section on what Admiral
Smyth called ‘rigging’. In his day, a ship’s motive force was
delivered by natural fibre cordage, wood and canvas.
Today, the job may be done by the diesel engine, or
perhaps a sailing rig of stainless steel, polyester sailcloth
and ropes whose qualities would have boggled the mind of
an 1860s’ rigger. The 21st century seaman must know
how to work with them all. In addition to what remains
essentially ship’s husbandry, however, he or she must be
able to berth and unberth vessels of widely varying
characteristics, then confidently handle the same boats
offshore in a storm. And when the tempest is past, good
seamen can rub shoulders with others of their calling
without attracting attention by some embarrassing slip-up
in conventional behaviour or unwitting bad manners.

Late 20th century developments in navigation and
communication revolutionized seafaring to an extent only
previously achieved by the engine. Those of us who deal
with small craft are now in far closer touch with the sea’s
elemental nature than professionals in powerful ships. Our
seamanship should be our pride as well as our joy.

Seamanship is just as important today as it was in ancient times. This
modern skipper with his high-tech Aerorig is drawing on skills that have
evolved over many centuries.

Notes on gender

A matter of gender

‘Seaman’ — Back in ancient history when the term
‘seaman’ was coined, the salt-water calling was largely
confined to the male of the species. Things have changed,
but the name remains as a quaint reminder of a different
world. The author has consulted his wife, his adult
daughter and a number of ladies of his acquaintance, all
seafarers of wide experience, and none find the word
sexually offensive. In search of political correctness, such
bodies as the National Union of Seamen have switched to
‘seafarer’, but to say, ‘the normal practice of seafarers’, or
‘Jemima is a grand seafarer’, sounds so strained and lame
that the author has decided to stick to the old ways. As for
‘seapersonship’, or any other such gobbledegook, let us
have none of it. For the purposes of this book, ‘seaman’
does not mean ‘a male who goes on a boat’, it means ‘a
man or woman who is master or mistress of the way of a
vessel on salt water’.

‘She’ — Throughout the text, boats, ships and all
vessels are generally referred to by the traditional ‘she’.
The author makes no apology for this. Seamen still do it,
and if non-specialist journalists and government officials
choose to substitute this ancient choice of pronoun with
the neuter, ‘it’, that is their privilege. This is a manual
written by a seaman for seamen and, ‘she’, a boat
emphatically remains.

MANUAL OF SEAMANSHIP
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Some boats handle beautifully in harbour even in strong
winds. Others are blown around like leaves in autumn.
Many are quite content to steer reliably astern, while a
sizeable minority appear to have minds of their own. A
storm survival tactic that is safe for one group may be
suicidal for another, yet the second type may be able to
make up the shortfall by strength in a different area. No
matter what boat you operate, sail or power, her behaviour
at sea and in harbour will be based on hull form. Rig or
superstructure disposition may modify this, but the huil
remains the bedrock. The main factors include where her
rudder or rudders are sited in relation to her propellers,
how long her keel is, how beamy she may be, how heavy
her displacement, whether her forefoot is deep or cut
away, and how much windage her topsides generate in
relation to her underwater lateral area. Depending on these
elements, performance is largely predictable. Set out
below are some of the main categories.

MANUAL OF SEAMANSHIP

Sailing craft

Long or short keel

The most important sub-division in monohulled sailing yachts
is whether a boat has a short or a long keel. Both types may
vary greatly in specification, but the essential difference is that
in a long-keeled hull, the rudder is hung from the aft end of
the keel itself. In a short-keeler, the rudder is a separate unit
suspended as far aft as practicable.

As a general principle, a boat with a long keel will be of
heavier displacement and steady in her character at sea,
resisting tendencies to eccentric behaviour in gusty
weather. She will not be notably close-winded, however,
and may prove difficult to steer when motoring astern. The
fin-keeler has a better potential to point high to windward,
often handles more quickly on the helm and in many cases
steers well astern. The long-keeled boat may find she has
more options in heavy weather survival situations where
sea room is not an issue, while the fin-and-rudder
configuration usually tacks more reliably and exhibits more
dinghy-like handiing characteristics.



Long-keeled variants

Long-keeled sailing yachts fall into three essential types
with infinite variation between them. The traditional work-
boat form, the yachts which evolved from it, and the fully
developed modern long keel.

The traditional straight-stemmed workboat

This is typified by healthy draught, heavy displacement,
moderate beam, a plumb stem and a deep forefoot. It may
have a transom stern (planked across, with the rudder
hung from it) or a counter with the rudder post coming up
through the deck. Boats with this sort of hull often feature
a bowsprit to balance the rig and carry the sail area
needed to drive so substantial a weight. The shape was
developed because a long, straight keel was a vital
structural element for wooden boat builders working in
simple circumstances, but it paid dividends at sea by
steadiness on the helm. Good examples are well balanced
so that the tiller can be left lashed for long periods. The
deep forefoot gives a solid grip, invaluable when heaving to
in hard weather (see page 106). Like all long-keelers, such
craft are unwilling to handle astern under power. Many are
now built as ‘retro’ and character cruisers.

The classic long-keeled yacht

During the middle years of the twentieth century, the
forefoot of the work-boat ‘originals’ was cut back by yacht
designers to reduce the wetted area. Often, the stern post
was angled forward for the same reason. Like workboats,
these hulls may have a counter or a transom stern. Also
like them, the form selected will not greatly affect handling.
Such long-keeled classics are generally easily driven for
their displacement. They are certain on the helm when
manoeuvring ahead under power or sail, and are steady at
sea, but they do not heave to as well as workboats.

o O

The modern long-keeler

Towards the end of the 20th century, the forefoot was cut
away even more. This creates boats which steer well when
running downwind, but at the cost of lost grip on the water
up forward. Such craft make first-class downwind passage
makers and many are successful world cruisers, but often
their handling under sail in close quarters is not so positive
as either of the other types of long keeler. Like the classic
yacht, their capacity to hold their heads up to the wind
when hove to in a big sea is not nearly so good as that of
the workboat. Indeed, some end up undesirably beam-on
to the weather.

MANUAL OF SEAMANSHIP
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Short-keeled variants

Fin and skeg

These boats began to appear when the continual
shortening of the classic yacht keel had moved the rudder
too close to the centre of lateral resistance for it to work
properly. The logical answer was to separate the rudder
from the keel and hang it right aft for maximum leverage.
The original ‘short’ keels are long by modern standards;
they also remain moulded into the hull rather than being
bolted on, conferring handling characteristics more like a
classic yacht than later short-keeled variants. The rudder is
securely hung from a skeg which, like the keel, is moulded
into the hull, while the forefoot shows signs of the classics
from whence it came. Such yachts often deliver a
wholesome compromise between precise steering at sea,
comfort, and athletic turning in harbour. Their general
stability ratings can be very promising, but, like most of the
more recent hull forms, they tend to lie beam-on to the
wind if left to their own devices.

Fin and spade

The logical development from the fin-and-skeg form was
to make the hull into a lighter displacement ‘canoe body’
type with a bolt-on keel. The keel could now be shorter
and thus potentially more efficient to windward, especially
when complemented by a deep, hydrodynamic ‘spade’
rudder. A spade rudder is unsupported except for the
stock with its through-hull bearings. Although these
rudders have long since overcome their structural teething
problems, they remain more vulnerable than rudders which
carry bearings nearer to or at their lower ends. Fin-and-
spade craft are typically beamier than their predecessors,
with high internal volume. They should perform well in
terms of speed and pointing, but often prove less
comfortable in a seaway when the virtually non-existent
forefoot pounds upwind. Many - but not all — such cruisers
exhibit difficult steering characteristics in gusty weather,
leading to a serious imbalance at high angles of heel if
wide beam is carried a long way aft to create the space
demanded by stern cabins. The salient keel and rudder, as
well as the propeller which must inevitably be hung on a
bracket, are all vulnerable to picking up ropes and other
obstructions that would slide off a long-keeled hull with a
stern-hung rudder and propeller aperture. The pay-off is a
roomy craft which can be a delight to steer astern.

The bilge keeler
Twin bilge keels as an alternative to a single fin or the rarer
centreboard were developed in the mid-20th century in a
successful attempt to reduce draught while retaining
reasonable sailing ability and seaworthiness. The bilge-
keeler has the advantage of being able to sit upright
on the bottom. This means she can dry out
unsupported on the tide. The price for this huge
benefit is some cost in pointing ability and, in some
cases, ultimate stability, but since most bilge-keelers
are not used for deep-ocean voyaging, storm survival
is an unlikely issue. At sea, their generally moderate
characteristics mean that most steer without problems.
Rudders are well aft and usually protected by a skeg.

| MANUAL OF SEAMANSHIP



Power boats

A Power boat hulls are many and various in type, but two
essential groups are distinct.

Displacement hulls
{ These are of deep draught and comparatively
heavy. Their potential speed is limited by the
waterline length rules (see page 12), and
they steer with rudders which work in their
own right. That is to say, if the engine is out
of gear and the vessel has sufficient way on,
she will steer perfectly well. The rudder does
more than merely divert the stream of water
flowing off the propeller or propellers. Such craft often
manoeuvre in a similar way to traditional sailing boat types,
which is not surprising as many are directly developed
y from them. The classic Motor Fishing Vessel (MFV) is a

case in point.

Planing and semi-displacement hulls
The pure planing hull is shallow in draught and light of
displacement so that she can readily lift out of the water
and travel at high speed. She may well carry her propellers
: on out-drive units, in which case she will have no rudders
at all, steering by turning the legs of her drives. If the
engines are pure inboard units, the propellers will stand
proud under the hull and are thus vulnerable in groundings.
The rudders are small and sited immediately abaft the
screws, steering by diverting the propeller wash rather than A semi-displacement hull
by having an effect in their own right.

Semi-displacement hulls are somewhat heavier and
may be deeper, but they exhibit similar characteristics.

Many of these craft have twin engines and manoeuvre
extremely well in harbour. They also double their chances
of at least one unit remaining in action in the event of
mechanical failure.

Most sea-going boats today with any potential for
planing are of the seaworthy and relatively comfortable
‘deep-vee’ form. This confers the ability to cut through
waves as well as being directionally stable at high speed.

A planing hull

MANUAL OF SEAMANSHIP
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Speed in theory and practice

Hull Speed Calculating hull speed

The theoretical maximum speed of all hulls is governed by Hull speed in knots can be calculated readily by

one essential rule, irrespective of whether the vessel is multiplying the square root of a boat’s waterline

driven by power, salil or is being dragged along a canal by a length in feet by some constant. For most boats, this

shire horse. These limits can be circumvented in a number constant is about 1'/5, or 1.34.

of ways, but understanding and applying the theory Eq:

remains central to the intelligent operation of any boat. a 13.1m sailing yacht might have a waterline length
As a vessel moves through water, a small wave appears of 11m. This converts readily to around 36ft.

at either side of the bow (a). When speed increases, V36 =6

another pair makes itself known further aft (b). More speed 6 x 1'/s = 8 knots. Thus, ‘give-or-take’ a few

enlarges both sets. At the same time, the distance percentage points, the yacht will struggle to exceed

between them increases until the boat is apparently 8 knots.

hanging between the bow wave and its counterpart under
the quarter (c). This velocity is the maximum rate of knots
that the hull can reach without riding up onto its own bow
wave and planing. It is generally known as ‘hull speed’.
Unless the boat can be persuaded to plane, piling on
either power or sail has little further effect, other than to
amplify the size of the waves.

”

A

LwL >

A

Y-

-€ LOA

LWL = Waterline length
LOA = Length overall
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Water speed / ground speed

Unless modified by a linked function, satellite navigation
systems read out speed over the ground (SOG), which is
the resultant of speed through the water modified by the
effects of tide or current. Water speed, or ‘boat speed’ is
the basic building block on which all performance
calculations should be based. it is measured by the log
which, if not correctly calibrated, will render much of this
chapter superfluous.

Modifying factors to hull
speed — Salil

Multihulls and modern race boats

Very narrow hulls of light displacement and shallow body
draught, such as fast, racing multihulls, increase the value
of the multiplying constant (normally around 1.3) by virtue
of being exceptionally easily driven. Other fast sailing
designs do the same with wide, light, shallow hulls
operating on the edge of the displacement mode for much
of the time.

Many sailing craft have an ‘overhang’ aft which lies
above the waterline at rest, but which is immersed as the
stern wave builds with increasing velocity. This hidden
extra length is factored into a boat’s true hull speed,
which accounts for some boats being faster than might
at first sight seem likely. Similar effects are achieved by
long overhangs at bow and stern when a boat heels to
the wind.

Planing

Racing dinghies are able to exceed their hull speeds by
rising up onto their own bow waves and planing. Once
this state has been achieved, speed is limited only by
sail area, stability and the skill of the jockey.

Surfing

The highest speeds experienced by most displacement
sailing yachts come when travelling downwind in waves.
If pushed sufficiently hard a wave picks up the stern
and the boat careers down the face of the wave like a
surfboard. She then ceases to be a true displacement
hull and can exceed the theoretical maximum. Light
displacement yachts surf more readily than heavy, but
any vessel can achieve it if driven hard enough under
the right circumstances.

Extra length gained by stern wave

A planing dinghy

MANUAL OF SEAMANSHIP
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Easy progress

Practical results of limitations of boat speed - Sail

Closehauled sailing

When a yacht is closehauled, so little of the residual effort
of her rig is transferred into forward drive that in all but the
most extreme performance craft, hull speed is never
attained. A typical cruiser sailing in moderately
advantageous conditions will manage little better than the
unmodified square root of her waterline length. Thus, a
boat of LWL 25ft can expect 5 knots hard on the wind.
She may do better, but a skipper who expects no more will
rarely be disappointed.

Hard driving

The energy to drive a yacht does not increase in direct
proportion to velocity. A reaching sailing craft moves very
easily up to what would be her best speed to windward.
The final quarter of her theoretical maximum is achieved by
applying a rapidly rising amount of sail power. A boat
capable of 8 knots will get up to six with little effort. Given
the right wind, seven can be sustained by a crew with
sufficient enthusiasm, but to drive her at her full 8 knots for
more than short bursts will be a dramatic business, and
very demanding on both gear and crew.

Hard driving

Net effects of hull-speed factors on sailing boats

Life aboard a boat saliling free in a strong or even
moderate breeze is generally easier if her rate of knots is
ten or fifteen per cent below the theoretical maximum. On
the other hand, driving her at near-displacement speeds
can be a race-winner, and most cruisers love a fast
passage time. The same paradox must be addressed at
lower boat speeds when sailing closehauled. The last half-
knot may involve a substantial trade-off in comfort and
load on the yacht's gear, but once the sea gets up nothing
from a dinghy to a square-rigger will sail properly to
windward unless driven reasonably hard. This is the
dilemma. The seamanlike answer is to understand the
issues, then make a sensible decision appropriate to the
circumstances.

Sailing craft under auxiliary power

We have seen that a sailing hull will readily work up to a
velocity equivalent to the simple square root of her
waterline length. She is then well short of her full capacity
for making waves and is pulling dramatically less wash
than she would at full displacement speed. She is thus
burning far less fuel. Many of today’s cruisers have engines
which can push them up to hull speed, and it can be
illuminating to compare engine revolutions and fuel flow at
the ‘root waterline length’ speed with the flat-out
equivalent. Similarly enlightening is the wash, with a
powerful engine, one glance astern will tell more than a
book full of words. Large auxiliaries come into their own
when the yacht must smash her way into a head sea
under power in a strong wind.
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Modifying factors on
displacement speed — Power

Length - Beam ratio

As in a sailing boat, the most fuel-efficient way of beating
the barrier of the standard waterline length constant is to
create a long narrow hull. The Irens-designed

Adventurer, a slender monohull with two sponsons for
stability, set a circumnavigation record by applying the
same principles as the racing multihull sailboat. At the time
of writing, this concept has yet to be adopted commercially.

Planing

Like a sailing dinghy, a
power boat of the right
configuration can lift onto
her own bow wave and
move beyond the
displacement mode. Once
planing, her speed can
increase dramatically.
Suitable hulls may be of
various shapes, including
flat floored and deep-vee.
Most will feature so-called
‘lifting chines’.

Semi-displacement

The requirement for internal
volume and comfort leads
to a compromise for many
large and medium-sized
cruisers. Technically ‘semi-
displacement’ hulls, these
craft have sufficient power
and lift to exceed their
displacement speed
without the full freedom

of a totally planing hull.

MANUAL OF SEAMANSHIP
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Fuel economy and displacement

For a vessel operating in the displacement (non-planing)
mode, wave-making and fuel consumption are inextricably
linked. As wake builds up with approaching hull speed, a
diminishing return is reaped by opening the throttle,
although with a powerful engine the effects are not always
instantly obvious. Anyone in doubt about this should watch
a slab-sterned fishing boat hurrying home to market. The
wave running down her sides indicates that she is
travelling at displacement speed. Virtually nothing she can
do will increase this, yet she is pulling a wake almost as

Watch your wake!

high as her hull. To extract an extra fraction of a knot she
is deploying the power reserves normally employed in
dragging her trawl, and the reality is that most of the large
amount of extra fuel is being burned by the wave. If her
skipper settled for one knot less than the maximum, the
diesel bill would dramatically diminish. The same, of
course, goes for leisure craft.

Depending on engine size, the most economical rate of
progress falls around the root waterline (6 knots for a 36-
footer). A good compromise is often found around halfway
between this and hull speed.

I MANUAL OF SEAMANSHIP



Wave generation in non-displacement hulls

The same criteria on fuel consumption and wave-creation
for displacement craft apply to planing or semi-
displacement vessels operating at sub-planing speeds.
Such boats often leave a clean wake while planing but are
inefficient in ‘displacement’ mode, pulling a huge wash as
hull speed is approached. This places their operators in an
invidious position in confined waters where traffic and
speed limits abound. A semi-inflatable RIB, for example,
will certainly make less wash travelling at 25 knots than at
six, yet her skipper is constrained for reasons of safety
from doing so. Very often, easing back from 6 knots to five
can produce a dramatic result. Large, semi-displacement
cruisers are especially prone to this phenomenon. The
mathematics of what is going on is too complicated to
allow general predictions. The only answer is to look
astern and watch the wake.

Displacement craft

Clean Bottom

Even a modest growth of nothing more than slime can
knock a sailing boat’s windward performance back by 10%
or more. Weed and barnacles will rapidly worsen the
situation untit it finally begins to affect the boat's ability to
handle properly. Such effects are less obvious in motor craft,
as there is usually more reserve power to take up the slack.
Fuel economy suffers, however, and if propellers themselves
are allowed to foul up, loss of speed will soon follow.
Whether under power or salil, all efforts to maximise a boat’s
performance are a waste of time without a clean bottom.

Fuel factors in planing craft

In general, a well-designed planing hull covers more miles
for a given amount of fuel at medium planing speeds than
at the upper end of her displacement mode. Wave
production attests to the truth of this, but the only sure
ways to acquire empirical data are to consult a designer’s
specification or set up a series of trials. One or other should
be addressed before taking such a vessel seriously to sea.

Planing craft
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Although fuel consumption is about the same for both displacement and planing craft at low speeds,
planing craft will go much faster for the same consumption as speed mounts.
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Motive Force — Sall

Common sailing rigs

Sloop

The simplest, most common yacht rig. It has one mast.
The forestay originates either at the masthead in a
masthead sloop, or lower down if it is a fractional rig.

Jib

Staysail -~

Mainsail

Mainsail

Cutter

One mast, two forestays. Modern yachts generally take
one of these to the masthead and the second well below
it. Cutters may rig short bowsprits. Not to be confused
with sloops that opt to carry a choice of roller headsails
on two adjacent forestays.
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Topsail
Gaff
A

Jib Mainsail

Staysail ~

Gaff rig

The most common traditional rig, named after the upper
spar spreading the head of the mainsail (the ‘gaff’).
‘Gaffers’ can appear as sloops, ketches, schooners etc.

Mainsail

Genoa

' Mizzen
Mizzen

Sté<sail /

Yawl

Really a sloop or cutter with an extra mast aft to assist
manoeuvring and balance. Like a ketch, a yawl’s mizzen
mast can set a mizzen staysail (as shown) when reaching.
The yawl’s mizzen is stepped abaft the rudder post.

Mainsail

Ketch

Two masts break up the sail plan into more manageable
areas. The trade-off is some loss in performance upwind
and directly downwind. A ketch’s mizzen mast is stepped
forward of the rudder post.

Topsail

Mainsail

Schooner

A two-masted vessel (gaff or Bermudan) having the
mainmast aft. The foremast is traditionally shorter than the
main, but it may be of equal height. A schooner can have
three or more masts, in which case she is designated a
‘three-masted schooner’, and so on, but she can never be
a ‘two-masted schooner’, which is tautology. Only a
schooner setting square topsails (not gaff topsails) on the
foremast is called a topsail schooner.
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Standing Rigging

Standing rigging is the generic name given to the system
of wires, spreaders and tensioning devices which maintain
a mast in position under sailing loads. As yachts grow
larger and more sophisticated, the potential for complexity
is substantial, but the principles remain the same. A simple
masthead sloop rig such as might be found on a yacht up
to 40ft is supported by a forestay, a backstay and a pair of
cap shrouds. These pass over spreaders mounted at the
‘hounds’ halfway down the mast to improve their angle.
One or two pairs of lower shrouds run between deck and
hounds to stiffen the central part of the spar.

Cap shro{ ,

|
Spreader
Forestay
| g
% ._Hounds
Backstay
»
Lower shrouds

LR TN Ty TR XD

With keel stepped masts, the upward pull from the halyard falls
would flex the deck upwards unless resisted. This particular system
ties the deck to the mast itself, but there are other ways of achieving
the same result.

20
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Setting up a masthead sloop rig

a The mast is stepped by crane, either onto a deck step
or through the deck onto a step mounted above the
keel. The crane stays in place.

b The forestay, backstay and cap shrouds are tensioned
just enough to support the mast.

¢ The crane is removed. No wedges are yet inserted into
the mast partners of a keel-stepped spar.

(Continued overleaf)

A bottle screw or turnbuckle is extremely powerful
and care must be taken not to overtighten. As a
'screwdriver should be used to wind them up in any
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Halyard

d Using a halyard led from the masthead to each toerail

successively, check that the mast is upright

athwartships. The cap shrouds are progressively equally

tensioned by their bottle screws ({turnbuckies). Keep
re-checking the upright state.

Too tight

f Tension the lower shrouds. These are finally adjusted

when sailing so as to keep the mast straight. If two

pairs of lowers are present, the forward ones should be

the tightest to induce a touch of forward curvature
known as ‘pre-bend’.

e Next, fore-and-aft rake is set. Typically, this will be

between 1° and 3° aft, which looks good and helps

upwind performance. To determine rake, suspend a

weight from the masthead by sending up a light line on

the main halyard, then tighten the forestay and
backstay accordingly.

- To measure rake, use the dimensions ‘P’ and ‘b’.
For 1° of rake, ‘b’ equals about 1.75cm for every
metre of ‘P’. This means that for a mast whose ‘P’
measurement is 10m, ‘b’ will equal 17.5cm (10 x
1.75) with the mast raked at 1°. At 2° rake ‘b’
increases to 35cm (2 x 10 x 1.75) and at 3° it
becomes 52.5cm. Masthead rigs tend to have less
rake than fraction rigs — 1° to 2° being typical for the
former and 2° to 3° for the latter.

Insert wedges at the deck for keel-stepped masts. Set
the aft one first.

Too slack

22
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Care of standing rigging

Toggles

All standing rigging terminals at deck level should be
equipped with toggles to allow universal movement. Failure
to do this can lead to metal fatigue and early failure.

Split pins (Cotter pins)

It is tempting to open these right up and even bend them
back against themselves to tidy things up and ensure
security. A split pin bent open by 15° is just as safe and
can be removed far more easily when the time comes. If
new pins are in short supply, it can sometimes be safely
refitted. Unless there is an overwhelming reason to bend
the ends back, don’t. Any tendency for a split pin to snag
can be mitigated by either taping it up or giving it a squirt
of silicone, which will also protect it and stop it turning.

Rigging toggle

e =

Watch the salt

Salt is an insidious enemy of stainless steel and older-style
galvanised rigging. Rinsing off the lower parts of the
standing rig when the deck is swabbed with fresh water
will extend its life.

Keep surveying

Watch out for any broken strands and condemn the wire
immediately. Crevice corrosion may be going on unseen in
other places. Survey all fittings meticulously on a regular
basis, both on deck and aloft. Look for any signs of fatigue
cracks, and replace immediately.

Sight up the mast

The mast should be regularly checked for alignment while
at sea. When sailing closehauled, sight up the mainsail
track and make any adjustments needed to keep the spar
in column. Sight up the forestay to check for excessive
sag, some is inevitable, but too much destroys windward
performance. If in doubt, increase backstay tension.

Age-induced failure

Stainless steel standing rigging has a finite lifespan
depending on salt ingress, quality, mileage and age. If
rigging is 7-10 years old, consider replacing it as a matter
of course.

It is not necessary to bend the ends right back to secure a split pin.
They are much easier to remove if opened just a few degrees,
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Sail systems

Headsails

The hanked-on headsail

Rarely seen today, each hanked-on headsail is specific to
one particular wind condition, so a minimum of three
should be carried. For short-handed work, the system is
superior to the racing headfoil arrangement in that the sail
is more readily controlled while hoisting or lowering. Its
advantage over the more usual roller headsail is that
smaller, dedicated sails set better for stronger conditions
than part-rolled genoas.

Changing a headsail at sea

The foredeck can be an ugly place for a person struggling
with a sail, so it is important for crew to be protected,
particularly when changing down headsails in a rising wind.
Matters can be eased greatly by heaving to if searoom is
limited (see page 106), or running off the wind and *hiding’
the headsalil in the lee of the mainsail, when space and
time permit. The same techniques can be deployed for any
emergency on the foredeck.

Roller genoa and parts of a sail

Fairlead
reefed

Fairlead
unreefed

Tack

Clew

=

The roller genoa

Roller-reefing genoas have the huge advantage that a boat
can carry the right area of canvas at all times with
comparatively little trouble. This to some extent offsets the
fact that even the finest examples do not set so well as a
hanked-on sail when reefed. To optimise the shape of a
progressively reefed sail, first make sure there is plenty of
halyard and backstay tension, then address the position of
the sheet fairlead, which should usually change as the sail
is shortened. Most boats have a ‘car’ system for this.
Ideally, this is adjusted by leading the tail of a tackle
securing the fairlead to the cockpit. As the sail is
shortened, the car should be moved forward so that
neither the foot of the sail nor the leech becomes too full.
To be sure the position is right, close-haul the sail, then
steer progressively up to windward and note whether the
luff begins to ‘break’ all the way up simultaneously. If the
lower part backwinds first, move the car aft; if the upper,
move it forward. Make a note of the correct car position for
the number of rolls in the sail, and setting up will be easy
next time.
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Mainsails

The Bermudan mainsail is not a difficult sail to handle left
to its own devices, but over the years a number of
systems have developed for making the job even easier.

Lazy Jacks

A system of permanently rigged light lines between mast
and boom which can be adjusted for tension and make an
excellent way of controlling a mainsail as it is lowered. The
lines are called ‘lazy jacks’, presumably because they allow
Jolly Jack the sailorman to sit back and watch them doing
all the work. A simple arrangement like (a) is cheap to rig,
but the sail tends to bunch up forward unless the boat is
brought head to wind when lowering. Also, although the
sail is basically controlled, gaskets (sail ties) will usually be
required to tidy things up. The answer is to heave the
leech aft as the sail comes down. Not an ideal answer, but
the arrangement is inexpensive and easy to rig with an
existing sail.

A fully battened mainsail (b) has at least some battens
running right across from Iuff to leech. This stiffens the sail,
holding the leech aft as it stows, greatly assisting the lazy
jacks. Such a sail will sometimes hang in the lazy jacks
sufficiently neatly requiring no gaskets in the short term. A
superior arrangement is to have a permanently rigged sail
cover integrated with the lazy jacks to form a StackPack®
(c). The fully battened sail drops into this cleanly and the
cover is generally closed away with a zip, leaving the sail
storm-proof. The downside of the arrangement is that the
battens can easily become snagged by the lazy jacks if the
boat is not head to wind for sail hoisting. Vigilance and
teamwork between helm and halyard hand are important,
but the inconvenience is worth the trouble.

All lazy jack systems should be rigged so that the lines
when required can be slacked away clear of the set sail,
especially on long passages. Otherwise, chafe may result.

—

Lazy jacks can be a simple arrangement of
ropes...

Batten

...whereas the StackPack® type systems
incorporate a canvas ‘hammock’ which doubles
as a sail cover when zipped up.
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In-mast stowing and reefing

Many larger yachts stow and reef their mainsails by rolling
them into the mast. Although thoroughly effective in
removing all traces of the sail and making reefing simple
and easy, these often demand that the boat be head-to-
wind for the sail to be rolled, which may not be convenient
if manoeuvring adventurously. Another drawback is that
the sail cannot use conventional fore-and-aft battens to
maintain a leech roach. Lack of roach de-powers it and, to
the informed eye, does not look right, although some
creative sailmakers have addressed the question by
experimenting with vertical battens. It is not unknown for
an in-mast mainsail to fold its leech over as it is drawn into
the mast in heavy weather. The double thickness of canvas
then catches in the groove through which the sail is furled,
jamming with the sail half-rolled. A further disadvantage is
that the full weight of the sail and all its gear is permanently
aloft, even when stowed to some extent adversely
affecting stability. In cases where this may be important
because of the nature of the vessel’s work, it is vital that
enquiries are made with the designer before fitting such a
system or at least before proceeding to sea in potentially
testing conditions. Despite all the negative factors, the
sheer saving of manpower has found these systems an

— —

¥

Clew outhaul

A\ 4
" Reefing line

appropriate place among very large yachts and in
smaller craft whose crews do not wish to go on deck
to handle sails.

In-boom stowing and reefing

In-boom stowing and reefing rolls the mainsail into the

boom itself. It presents a number of technical difficulties,

often surrounding the kicker which must be fixed, but if it

works well it has several advantages over in-mast systems,

¢ The moving parts are essentially the same as in-mast
systems except that they are in the boom, so they can
be reached more readily if anything should fail.

e [f the system melts down completely, you can always
ease away on the halyard and dump the sail on deck.

e There is nothing to stop the sail from being cut with a
full roach for power and appearance.

* Weight is kept low, so there are no stability issues.

Asymmetric downwind sails

Leech S
’. Luff

cew —Y

. <4— Tack

Foot ~

The problem of lack of apparent wind when sailing to
leeward has long been addressed by large, light-weight
sails. In the 1990s, these developed away from the balloon
spinnaker with its complicated poles and potentially
dramatic handling characteristics and moved towards the
so-called ‘asymmetric’ downwind sails. These can be very
large - sometimes called a ‘gennaker’ - but smaller
versions known as cruising chutes are more common.
These sails can be set from a short carbon fibre bowsprit,
but most cruising yachts tack them down as far forward
as possible on the foredeck itself. Although an asymmetric
can be set flying, various systems exist to control them,
the most popular is the ‘snuffer’.
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Rigging a chute with a snuffer

A chute controlled by a snuffer comes out of the bag like a

long sausage whose skin is the snuffer itself. In addition to

the lanyards that peel up or haul down on the snuffer, the

sail has three lines to rig:

¢ The tack line, running from the tack of the salil via a
block as far forward in the bows as can be arranged,
thence to a cleat or, on a larger boat, a tackle or a
spare winch. Chafe issues sometimes arise with the
tack line, and compromises may have to be accepted.

¢ The sheet, attached to the clew of the sail and led
outboard of everything via a quarter block to a
cockpit winch.

e The halyard, which should ideally be at the masthead
on a swivel block above the forestay attachment point.

Setting a chute

¢ Roll up or drop the working headsail, then rig the chute
as described in the previous paragraph.

a With tack and clew attached but not set up tight, hoist
the snuffed sail to the masthead.

b Once the sail is fully hoisted, bear away onto a
broad reach and haul the snuffer aloft.

¢ Haul down on the tack line and sheet in until the
sail fills.

Trimming the chute

This is a dynamic process. It is always possible to
oversheet the sail and take the rest of the afternoon
off, but to do so is an unseamarnlike way of handling
this useful area of canvas.

Trimming on a reach

e Experiment with hauling the tack line well down to keep
the luff comparatively straight.

e With the sall filling, ease the sheet as far as possible.
This allows the clew to rise which opens the leech and
generates maximum forward drive with minimum
tendency to interfere with steering.

e When the Iuff curls in, heave the sheet just far enough
to settle it, then begin easing again until the ideal is
achieved.
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Trimming on a near-run

e Ease the tack line off to encourage the tack to drift up
and out to windward a little. This allows air to enter the
luff from the ‘weather’ side of the mast.

¢ Trim the sheet just as you would when reaching.

e |f the boat falls away onto a dead run the sail may
collapse in the lee of the mainsail. The helm should
avoid this, while the trimmer must be ready to note
what is happening. The two work together at all times.

Dropping a chute

e Run the boat off the wind to de-power the
chute in the lee of the mainsail.

e Ease the sheet away and crack the tack
line a foot or two.

* Haul down on the snuffer until the sail is
completely captured.

e Lower the sail and stow it.

Emergency drops

If the snuffer is fouled in some way or the sail has been set

without a snuffer, it can be dropped safely as follows:

e Run square off the wind to collapse the chute in the lee
of the mainsail.

* Ease the tack line well away.

e Catch hold of the bight of the sheet and ease away on
the halyard.

Trimming a spinnaker is a continuous process. The trimmer should
locate himself where he can clearly see the sail's IUff.

Drag the sail down the companionway as the halyard is
further eased.

When the halyard shackle is in hand, let go the tack,
bag and the sail and stow the gear.
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Power units

All those in charge of small craft at sea must have at least
a working knowledge of a typical power unit, Whether the
boat is a motor vessel or an auxiliary sailing yacht, this
essential understanding makes the difference between a
mishap rectified from within the boat’s own resources and
a lifeboat call-out. A ‘can-do’ attitude to fixing engines is
as important to the twenty-first century seaman as the
ability to turn in an eye splice was to his historical
predecessors. Since this manual is a general one, it will
concentrate on the commonly used inboard diesel engine.
Petrol (gasoline) engines, excepting outboards, are now
rarely found at sea.

The inboard engine drive chain

An inboard diesel can be thought of as a device for
converting the contents of a fuel tank into propulsive force.
The interdependent chain of systems involves a number of
universal elements which must be understood if typical
operational faults are to be rectified:

Injectors

Injeqtion pump

Fuel and tanks

The first essential is a plentiful supply of pure, water-free
diesel. Tanks must be cleaned internally whenever the
opportunity arises, and kept well topped up in operation. If
a tank is run near-empty in a seaway, there is a chance
that the lift pump may suck air as the fuel surges, even
though this tendency should be reduced by internal

baffles. Furthermore, any sludge collecting at the bottom of
a tank wilt concentrate as the fuel level declines.

Tap

All tanks should have a tap which can be turned off
remotely from the engine in the event of fire. Find oul
where this is and make sure it works.

Primary (or Pre-)filter

Most installations feature a filter between the tank and the
engine that takes dirt and water out of the fuel. This needs
to be maintained in a clean condition and checked
regularly for water. Spare elements should be carried.

Prop shaft Lift pump

Fuel tank
N— Fine filter
N oS
/ Stop cock T
Tank drain

Shaft bearing

Pre-fitter
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Lift pump

This comparatively small unit lifts fuel to the engine filter
and hence to the injector pump itself. It is integral in most
engines and usually mounted on the block low down near
the back. If you can't find it, follow the fuel line towards the
engine from the primary filter. It's the next thing you come to.

Engine fuel filter

So long as the primary filter is regularly maintained, this
final back-stop against dirty fuel is unlikely to require
attention at sea unless the tanks are thoroughly
contaminated. However, it may well be a critical part of the
bleed process (see below).

Injector pump and injectors

Unlike a petrol engine where an explosive mixture of fuel
and air is physically ignited by a sparking plug, the fuel mix
in a diesel unit fires spontaneously by the heat generated
as it is compressed by the pistons inside the cylinders.
Diesel is sprayed by the injector pump into the cylinder
head at high pressure via the injectors. Short of replacing
an injector with a spare which is not often carried, there is
little the non-specialist can do at sea if these units fail.
Fortunately, if all else is well looked after they are very
reliable, although, like filters, they may require bleeding
from time to time.

Gearbox, coupling and shaft

The marine diesel engine delivers power to the propeller
via a simple ahead/astern/neutral gearbox. The output
shaft is connected to the propeller shaft with a coupling
device. These connections are normally secure in service,

\ Modern marine engines are smaller;
lighter and more powerful thari
older engines.

but involuntary disconnection sometimes occurs. It is
therefore important to know where the coupling is, to be
familiar with its makeup and to ensure that any tools it may
require are carried on board.

Stern tube
This is the gland that allows the shaft to turn freely while
keeping the water out of the boat.

Propeller

The propeller is fitted to the tapered, threaded end of the
propeller shaft. The nut which secures it is prevented from
vibrating loose either by a split pin, in which case the nut
will be castellated to accommodate the pin, or by a tab
washer which must be bent over one of the flats of the
nut. Failure to attend to these precautions will probably
lead to the propeller falling off.

Unlike on the rigging, prop nut
split pins must be bent well over.
Here are two ways of doing it

30
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Drive chain troubleshooting

Engine

All the trouble-shooting methods described below assume
that catastrophic mechanical failure has not taken place. In
most cases this is a reasonable assumption, since the
marine diesel engine is extremely robust. If the engine
stops in service it will almost certainly be because it has
suffered some form of fuel problem or has overheated. The
moment the temperature gauge or audible alarm indicates
overheating, the engine should be shut down as soon as
safely possible. Running in an overheated state may
severely damage the unit or even cause it to seize up and
stop altogether.

Overheating

Most marine engines are cooled by a liquid circulated by a
pump, as are engines in motorcars. Unlike automotive
applications, which use radiators to control the temperature
of the coolant, the marine unit favours a heat exchanger
which is itself cooled by sea water. This ‘raw water’ is
drawn into the boat via a seacock, passed through a filter
and then round the heat exchanger which is typically
bolted to the engine. From there, the warm water is

Anti-siphon valve

Sea water filter / Strainer

expelled over the side, usually by way of the engine

exhaust outlet where it cools and silences the gases. Most

overheating problems arise from the seawater system. If
seawater stops flowing, the engine will overheat. The
procedure is then as follows:

a Check that sea water circulation has failed by observing
the exhaust. If it is gushing out (pulsing strongly is OK),
the problem is in the inner coolant circuit and may be
difficult to solve. If, as is more likely, water flow from the
exhaust has stopped or has reduced to a trickle, check
first that the sea water filter (sometimes called the
‘strainer’) is clear. Turn off the inlet seacock, then follow
the pipe to the filter (this may be incorporated in the
cock unit or may be remote), open the filter and clear the
mesh. Reassemble, open the seacock, and go.

Exhaust
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If the filter is clear and water still fails to circulate, check
the sea water pump impeller. Find the pump by following
the pipe up from the filter. It will probably be mounted on
the engine and will look like the one illustrated below. On
most units, the impeller is accessed by removing the
end plate. It can be withdrawn by levering it out with two
screwdriver blades, one either side. Replace it if there is
any sign of damage. If the ship’s spare impeller comes
as part of a kit from the manufacturer, this will have a
spare gasket for the end plate. If not, try to save the
original or, failing that, use instant gasket from a tube -
all vessels should carry this.

If the filter is clear and the pump in good condition,
check for an air lock. These can occur without warning,
especially on sailing craft after an energetic spell under
canvas. Find a joint in the sea water system near its
highest point and break the union with a spanner
(wrench) or unfasten the hose clamp. Start the engine.
If an air lock is present, the pipe will sputter for a while,
then sea water will begin flowing. Remake the joint
while the engine is running and that will temporarily
solve the issue. This is a last-ditch and messy solution.
Try to divert any escaping water from the engine’s
electrics, and be extremely careful not to get clothing
caught in belts or other moving parts.

A typical seawater pump

A typical sea water Strainer
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® _ possible bieed points

Stopcock

=@

Primary filtter— Engine fuel filter

Fuel problems

When a diesel slows down and stops in service, first make

sure that the propeller has not fouled. If the prop is clear

and the engine has not overheated, it almost certainly has

a fuel problem. This must be tackled systematically.

* Make sure there is fuel in the tank and that the cock is
turned on.

e |f fuel is in good supply, it is likely that either water has
entered the fuel or a filter is blocked. Start at the
primary filter.

e Depending on the type of filter, there may be a sight
glass to check for water and a tap to drain any off. Deal
with this first. Next, close the tank fuel cock, open the
filter and remove the element. Clean it in fresh diesel, or
— more likely — replace it if it is a throwaway cartridge
type. It is imperative that spares are carried at all times.

e Re-assemble the filter, re-open the tank cock and, if the
tank is above the filter, allow it to fill by gravity. In order
for this to happen, you must open the bleed screw on
the top to allow air to be displaced. The bleed point
may be a hexagonal bolt head requiring a spanner, and
it should not be necessary to open it more than a turn
or two. It is critical that no air is present in diesel fuel,

\ / 7 Bleed screw
M &2

so wait until the fuel is running clear out of the top (no
air bubbles left) before closing the bleed screw.
Because air may well have been dragged in further up
the line when fuel stopped flowing, the engine filter
should next be bled. In extreme cases it may also be
necessary to change this element as well and at least
one spare should be in the boat’s kit. Bleeding requires
the fuel lift pump to be operated manually to supply the
necessary pressure. Find the pump on the engine block
by following the fuel pipe from the primary filter towards
the engine filter. Next, feel for a small lever which is
operated by moving it up and down. Fuel will now flow
to the engine filter, which is bled like its predecessor.
Many engines will now start without further bleeding,
but some may require the injector pump also to be
bled. In this case, look for a bleed screw on its body,
perhaps on the side or top and bleed it using the lift
pump as before. If it still won't run, try bleeding the
injectors themselves by carefully ‘cracking’ the union
nuts of the fuel pipes.

Give the engine a prolonged crank and it should now
start. If not, check for air as described and try again.
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Stern tube leaks and failures

Today’s boats have all manner of arrangements for
delivering power to propellers. ‘Out-drives’ on power craft
and ‘sail-drives’ on yachts are but two of these. Such
systems do not normally involve a turning shaft passing
directly through the hull, with the inevitable potential for
leaking. Many craft still use stern tubes, however, and it
requires the sailor to understand them and be able to deal
with the commoner faults they develop. There are two
essential systems:

The stern gland

The traditional stern gland works by passing the shaft
through a ‘stuffing box’ (see opposite), but various
alternative forms of rubber seal are available. There are
many of these, but for reasons of space we shall consider
one of the more common varieties. The aft end of most
shafts is supported by a water-lubricated rubber ‘cutless
bearing’ either set into the stern tube or carried externally
in a bracket. The cutless bearing’s job is not to keep the
water out, but to stop the shaft from sagging and
whipping around.

Stern tube

The ‘face seal’

This type of seal works by having a carbon collar close
fitting around the turning shaft, secured to the forward end
of a flexible rubber bellows with a pair of hose clamps. The
carbon collar butts up ‘face-to-face’ against a stainless
steel equivalent which turns with the shaft. The
carbon/stainless interface is virtually friction free and water
pressure acting on the carbon ring keeps it watertight.
These seals require no maintenance, but since a bad
failure is difficult to deal with in the water, it is essential to
keep a close eye on the condition of the bellows and the
carbon ring.

The most likely cause of failure in this type of seal is the
bellows spilitting. Should this occur, try a temporary patch-
up with duct tape. If the failure is serious and the bellows
are beyond repair, the only answer is to rip them away
altogether and do what you can to caulk up between the
shaft and the stern tube using rags stuffed in with
screwdrivers or anything similar which comes to hand.

Water injection or

Carbon ring air bleed tube

» To engine

[T

Stainless steel ring
rotates with shaft

Face-seal stern gland
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Stuffing-box stern gland

— Grease feed tube

Packing
material

Flexible hose

mount

The traditional stuffing box
Here, the seal is supplied by specially made waxed rope
packing. This is cut into lengths equal to the shaft’s
circumference, wrapped around it in the form of rings,
slipped into the tube and bedded down by a compression
nut which encompasses the whole shaft. This is secured
by an equally large locking nut. Instead of a single packing
nut, larger craft may have an oval flange tightened down
by a pair of smaller nuts onto a similar flange fixed on the
stuffing-box body. In either case, the packing is often
greased by means of a remotely mounted grease gun.

Such an arrangement will, if properly adjusted, drip
occasionally while in use. If the dripping becomes too
persistent, the first action is to pump a shot or two of
grease into the packing. If this fails, the next stage is to
slacken away the lock nut and carefully tighten the packing
nut. Too much enthusiasm here can leave the shaft tight,
overheated and ultimately suffering damage. Tighten it
down gently, ideally feeling to see if the shaft can still be
turned by hand with the gears in neutral.

If tightening the packing does not stop the leak, cut a
couple of fresh packing rings from the ship’s supply. Each

Adjustable bolts

turn must be a separate ring. Now back off the nut and
slip in the extra packing. Tighten down the nut again and
give it some grease. Unless the original packing has totally
disintegrated this can be achieved without fear of an
inundation, but it makes sense to cut the rings first.
Should the stuffing box fail altogether, you must try
to caulk the gap as best you may. This can generally be
managed within the capacity of a well-found boat's pumps
until harbour is reached and the vessel hauled.

It should be clear from the above that every skipper
must be familiar with the stern tube arrangements on his
or her boat. If the stern gland is of the stuffing box variety,
spare packing must be carried, and it is essential that any
tools required are readily to hand. This is especially true in
the case of the stuffing-box nut, because these are often
by far the biggest on board. A hefty adjustable spanner
may well be the answer or, in an emergency, a ‘stilson’
or pipe wrench, but bear in mind that the nut must be
held while the lock nut is tightened, so some means of
achieving this must also be contrived. Finally, make sure
there is room for your spanner between the nut and the
ship’s side before you have to find out the hard way.
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Engine refuses to start - electrical failure

It is easy to diagnose electrical failure as the reason for a
refusal from the engine, because one of four things
happens when the key is turned. The first is that the
engine whips over with enthusiasm but shows no interest
whatever in starting; the second is that absolutely nothing
happens at all. The third is the sad sound of a battery
without enough life left in it to turn the engine fast enough;
the final symptom is an irritating clicking noise.

* Engine turns but does not fire

This may well be a fuel problem, but before considering
bleeding the fuel line (see page 33) it is well worth
checking that the ‘stop’ system is not activated. If the
engine is stopped by pulling a toggle, make sure that this
has been returned to the ‘run’ position, i.e. shoved back
in. This toggle works by shutting down the injector pump
and, if manually operated, is not really an electrical issue.
However, on many modern diesels the same job is done
via an electrical solenoid activated by turning the ignition
key. If the engine won't start, make sure this arrangement
has not been compromised. To understand how it works,
watch the various tiny levers and connections in the vicinity
of the injector pump when the ‘stop’ is being activated.
You may well see what happens. If the electrics fail to
activate the stop switch, it may ‘fail dangerous’, leaving the
injector pump permanently shut down, a state which you
can probably over-ride by pulling out a clevis pin or
unfastening a nut. As with much of seamanship,
forewarned is fore-armed. There may not be time to
experiment when the rocks are looming.

Y ee—
12.5

volts DC

Multimeter

* Nothing happens

Unless the batteries have all taken a serious beating from a
short-circuit, it is unlikely that the whole supply will be so
flat as to fail to make some sort of show of turning the
engine. If total silence meets the start button and the yacht
doesn’t have a bank of dials reading out the voltage of
each battery, it is time to get out the multimeter. Every
modern skipper needs to understand the basics of using a
multimeter. A workable one should not cost no more than
around of drinks. It measures current (amps), resistance
(ohms) and, most importantly in this instance, it will also
indicate voltage. Go to the battery box and decide which
battery is supposed to be starting the engine. Dial up
‘Volts DC’ (Direct Current) on the meter, choose 20 volts
from the selection, place the red probe on the positive
terminal and the black one on the negative and see what
the numbers say. A charged, healthy 12-volt battery at rest
will usually read about 12.5 volts and 12.0 should start a
happy engine. Even if it is down to *11-point-something’ it
will usually still turn it over and might even do the trick. A
24-volt system works ‘pro rata’. When nothing is
happening and the battery has enough volts to do the job,
then either a bad connection is to blame, or something
untoward has happened to the vessel's switching
arrangements.

If the engine start battery has its own switch, is it on? If
it is, inspect all the connections between the starter motor
and the battery. In a case of total failure, the problem is
more likely to be in a small wire leading from the switch to
arelay or solenoid than one of the big ones delivering the
main punch, so examine these as well, even if you don't
understand what they all do.

Boats have different wiring systems and varying
methods of connecting the battery to the starter motor, so
it is impossible to generalise. A trained eye can read the
wiring diagram supplied by the engine manufacturer, but
for the average skipper this may prove too big a challenge.
However, a wire hanging off is a wire hanging off, and it
might just be the one you're looking for! The impetus of
this section is to encourage a seamanlike, systematic
search for such a problem. To remake connections, the
ship should carry a good supply of electrical terminals —
‘spades’ and rings of assorted sizes — as well as insulating
tape, spare wire of varying gauges, cutters and some
means of crimping a terminal. Ideally this will be a
purpose-designed crimper, but a small pair of mole grips
(vise grips) will serve. None of these items is expensive.
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Terminals cost literally pennies. Yet a supply of them can
save the vessel and all aboard.

A less likely scenario is that the relay which sends
power to the starter motor or solenoid has given up the
ghost. You can't repair these and they aren't easy for an
amateur to diagnose, but if you carry a spare and all else
fails, they are simple enough to replace.

¢ Flat battery
When power is switched in to the starter motor, it comes

first to an integral solenoid. This is an electrical switch that

opens the floodgates to the massive current needed to
turn the engine. When the solenoid ‘throws’, the big
power is released to the starter motor itself. The sad,
dying grunt of one of these trying to start an engine on a

flat battery is unmistakable. So is the final expiring click of
a solenoid that isn’t powered up enough to activate itself,

let alone the main unit. Either of these noises confirms
that power is getting to where it's needed, but that there
isn’t enough of it.

The question as to why the battery is flat is important,
but it can wait for now. If you can hand-start the engine,
do it. If not, the next thing is to find some volts from
somewhere else.

Single-battery boats — Where the boat has only one
battery and the multimeter shows the voltage has gone

start it. It may burst, with consequences too awful to
contemplate.
Check the voltage on the donor battery. It should be
well above the 12.0-volt margin.
Connect the positive terminal of the flat battery to the
positive terminal on the donor battery using the red
jump lead (1).
Connect one end of the black jump lead to the negative
terminal on the donor battery (2). The other end should
be clipped onto a hefty bright metal fitting on the block
of the engine suffering the flat battery (3). Don’t use a
painted or oily fitting. A big nut is good. Hooking up the
two negative battery terminals works well but it may
spark, which in extreme circumstances can be an
explosion hazard. Do it only if you can’t get a good
earth the other way.
Activate your starter motor. Assuming the engine is
healthy and the donor battery is good, it should fire up
promptly.
If it doesn't, check connections (there may be a few
small sparks as you do this — no problem) and try again.
With the engine now running, disconnect as follows:
Remove the black lead from your engine block, then
the other end from the donor battery.
Take the red cable off the donor battery then from
your own.

down the plughole, you're a dead duck. You'll have to find
either a jump start from another boat, or a source of mains
power to plug in your handy battery charger. Even if you
have more than one battery, every boat should still carry a
set of heavy duty jump leads. You may only use them once

Keep your engine running for at least half an hour to
charge your battery. The longer the better.

in a decade, but when the day finally comes, nothing else
will do. Here's the process for jump-starting safely:
* Turn off all electrics, including anything that might be

plugged into a charger. Visually check that your battery
casing is not cracked. If it is, DO NOT attempt to jump-

Flat battery

Jump-starting

- Donor battery
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Boats with more than one battery — Various systems
exist for ensuring that an engine start battery is never
flattened, but most follow one of two arrangements. Either
the engine battery is a dedicated unit that is never used for
anything other than starting the engine, with domestic
(‘house’) batteries fulfiling all other functions, or the boat
has two battery sources which can be interchanged at will.
* Dedicated engine batteries are often smaller than the

ship’s domestic supplies. They are typically switched on

and off independently. If they're off, the engine won’t
start. With most dedicated systems, the charging relays
or diodes are arranged so that as soon as the engine
fires up, the alternator charges the start battery first.

This ensures that it is always ready for next time. As it

approaches peak capacity, charge is progressively

spilled over into the domestic batteries. With such a

system, you don’t have any thinking to do. Just make

sure that all batteries are ‘on” and fire up the engine. So
long as the charging system is working, you’re in
business. Dedicated batteries should be wired up so
that in the unlikely event of the engine unit going flat,
the domestic banks can be switched in to start her up.

Such switches are rarely tested and have been known

to fail. Hence the jump leads...

Combined isolator and selector switch

Key type isolator switch

* Interchangeable batteries are often of equal capacities
and controlled by a 4-way switch offering ‘Battery 1,
‘Battery 2’, ‘Both’ or ‘Off'. What you elect to do with
these options is a matter of personal choice, but you
must decide whether to use one battery as ‘engine
start’ and stick to it, or whether to change them over
from time to time to share the hammering dished out by
domestic demands. In either case, make sure that
‘Both’ is selected while the engine is actually running,
so as to charge everything. If one battery is too flat to
start the engine, it’s generally better to use the other on
its own rather than opt for ‘Both’, because the dead
one may compromise its opposite number.

Power consumption

The basic principles of electrical power storage and
consumption are an integral part of managing a yacht or
motor cruiser. The simplest way to think of this is to
imagine a battery as a storage dump containing units
called ‘amp hours’. An electrical consumer such as a light
bulb, a fridge or a GPS receiver uses flowing current,
which is measured in amps. If it pulls five amps, then in
one hour it will use five amp hours. Its demand, or
capacity, is expressed in ‘watts’, and the power to shove
the amps down the wires to feed it is given in volts. The
essence of power management lies in understanding the
relationship between these three elements. Fortunately, the
arithmetic is as simple as it gets. Here it is:

Watts = Volts x Amps

It follows that Amps = Watts + Volts.

This means that a 25-watt bulb such as is used for a
masthead tricolour lamp in a 12-volt system draws 25+12
Amps — more or less 2 amps.

In one hour, it consumes 2 amp hours.

No battery can really deliver as much as imanufacturers’
claim, and a 110 amp-hour battery’s capacity may be as
limited as 65 amps in typical use on a sailing craft. This
means that the tricolour will flatten it in just over 30 hours.
Now add up everything else that is drawing power in the
same way, and you can work out what's required.
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A boat fridge can be a thirsty guzzler of battery
power, demanding heavy work from the alternator.

Battery charging

In the absence of additional charging systems, yacht
batteries are topped up by an alternator driven by a belt
from the main engine. The potential output is measured in
amps, so that a 50-amp alternator running for an hour can
in theory put 50 amp hours into a battery. In practice, the
fuller a battery becomes, the harder it is to charge and the
older it grows, the more resistant to a charge it becomes,
so such high ideals are rarely reached. Charging a 12volt
110 amp-hour battery up to 100 amp hours from 50 could
easily take three hours. The whole issue of how much
charge can be pushed into a battery is complex and
beyond the scope of this manual, but the figures
mentioned should form a practical starting point.

Volt meters — Many sailing yachts and power cruisers
are equipped with meters indicating the present voltage of
the batteries. As we have seen in the paragraphs on
multimeters, knowing this is the most convenient way of
determining the condition of a battery. So long as the
meter reads well above 12 volts (or 24 if that is the
system), it can do its work. If it falls much below that mark,
it is high time for a boost. On charge, the voltage may rise
to over 14 volts. This is fine, but don’t expect it to stay
there long once charging has ceased.

Electrical tool kit and spares:
Multimeter - preferably digital type
Wire strippers and crimpers

Test light - often with a small
screwdriver as a probe

Spare of every bulb you have on board

Spare batteries for every item of
equipment

Fuses
De-ionised water for battery top up

Spare crimp type connectors in a variety
of sizes

Insulating tape
Heat shrink tape

Petroleum jelly (Vaseline)
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Ropes and ropework

Rope Types

Today's manufacturers create synthetic ropes to suit any
purpose. The skipper’s job is to know which are
appropriate for the various jobs on board and ensure that
the best choice is on board.

‘“Traditional synthetics’

Polyester — can be either three-strand traditional rope or
braidline. Polyester is an all-purpose cordage offering good
strength and stretch resistance. It is reasonably resilient to
the degrading effects of sunlight and chafe, retaining
flexibility into comparative old age. In its pre-stretched form
it has even better resistance to stretch and may sometimes
be stronger. Suitable for sheets, halyards and general on-
board use, although a more economical material for
example polypropylene is often used for docklines.

Nylon Very strong, chafe resistant, and the most
stretchy rope you are likely to find. This helps it to absorb
shock and makes it perfect for anchor rode.

Polypropylene Often lighter than water, so it floats.
Great for heaving lines. Although not as strong as nylon or
polyester, it is considerably cheaper, so if you go up a
gauge or two in size it makes grand docklines.
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Polypropylene degrades faster than other types in sunlight,
so watch for it beginning to ‘powder’ and expect a limited
lifespan once it does.

‘Extra-strength synthetics ’

High Modulus polyethylene (HMPE) often seen as
‘Spectra®’ or ‘Dyneema®’ is light, incredibly stretch-
resistant and phenomenally strong. Used extensively in
racing yachts and increasingly on cruising sailboats where
these characteristics are desirable, it is not cheap, but with
its surprising ability to cope with chafe it lasts a long time.
Excellent for halyards, downhauls, reefing pennants and for
operating systems such as a single-line reefing that may
otherwise be doomed by stretch.

Aramid or Keviar®, is less resistant to sunlight than
other hi-tech ropes. It also loses more strength when
knotted, and is heavier than HMPE.

Liquid Crystal Polymers such as Vectran are even
better in many respects than the seemingly unbeatable
HMPE, but because it is prone to deterioration in sunlight,
it is best used inside a braidline sheath.




Marlinespike seamanship

Essential knots

Nomenclature The standing part of a rope is the section between the load and the knot. The working end is the part
between the knot as it is made and the extreme end of the rope. The bight is any loop or ‘bent’ part of the rope within

the knot, as well as a larger loop of rope on the deck.

i

Round tum and two half-hitches A self-explanatory knot
to tie, but note that you must make a full turn as shown.
This really means it's 1'/2turns rather than a half-turn. Also,
make sure the half hitches form a clove-hitch shape on the
standing part of the line. Used for securing to a fixed point
such as a ring, a ballard or post. The preferred knot for a
dinghy painter.

.

Anchor bend (Fisherman’s bend) Pass a turn around
the ring, then lead the first half-hitch under the turn itself
before pulling the whole thing tight. Add a second half
hitch for security, or seize the working end back to the
standing part.

A totally secure way of bending a rope to a ring as may
be found on an anchor or a dinghy. The harder you pull,
the tighter it bites, yet with a little persuasion at the bight
of the half-hitch, it will always come undone when asked.

Clove hitch Depending on what you are securing to, there
are various ways of making a clove hitch, none of which is

at all difficult. The important thing is that it looks like this one.

If it doesn't, it's a ‘cow hitch’ and will not be so reliable.

The clove hitch is fine for securing a rope to the middle
of another rope under load, such as a fender lanyard to a
guard rail. To make it doubly secure, back it up with a half
hitch as well.

Rolling hitch Just like a clove hitch, except that it is
designed to take an oblique pull without slipping. Do an
extra turn into the knot at the side where the pull will
come, and it won't slide along. Used to take the strain off
a rope that you cannot otherwise relieve, such as a loaded
jib sheet jammed by a riding turn on the winch.
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Standing part (a) —»

Loop (b) —»

Bowline Pronounced ‘bow-linn’ (‘bow’ as in ‘arrow’). The
most universal knot of all, it forms a loop that will neither

shake loose nor slip. Its functions are almost endiess but,
until mastered, it is also the trickiest to make. Be sure that

the small bight that holds the knot together ends up on the

standing part (a), not on the loop (b) where it may jam.
To break a bowline, roll this same bight away from the
standing part and the knot will loosen as if by magic, no
matter how hard it has been loaded.

Used for bending sheets to sails, for loops on shorelines,
etc. Two tied into one another can even be used for
knotting ropes together if you have forgotten your bends.

Reef Knot Made exactly as you tie your shoelace. ‘Right
over left and under, left over right and under.’ The only
difference is that you don’t slip the loops as in the bow,
although there is no reason why you shouldn't slip at least
one for ease of untying later. The knot should look
symmetrical as shown. If it doesn't, you've tied a ‘granny’.
Inspect the picture and try again.

The only knot for securing reef points or lashings. This
is not a bend and is insecure for tying two ropes together.

Single sheet bend First make a bight in one line (the
larger if they’re not the same size), then pass the other up
through it, round the back, then across the front under
itself but not down through the bight again. Used for
bending two ropes together quickly and reliably, so long as
they remain under load.

Double sheet bend Made like the single sheet bend,
except that the working end is taken twice around the
bight, passing it through itself at the front on each turn as
shown. Preferable to the single sheet bend if the load is to
come on and off repeatedly, because the single sheet
bend can slip if the load is jerked and slackened.

Figure of Eight A ‘stopper knot’ used to prevent a rope
from running out of a hole or fairlead. The classic use is on
the aft end of a headsail sheet to stop it from escaping
from the cockpit turning blocks.
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Splices

The crown knot and back splice — mastering the sequence
is the key to all three-strand splicing. Note that if the rope
is especially hard, or falls apart when cut, you may find a
Swedish fid (see page 161) to be an invaluable assistant
for pushing pieces of rope through one another. *

First the crown knot...

Unlay a generous length of line, then seize it to prevent

further unlaying. This can be done with a twist of masking

tape. It will probably also pay to burn or tape the ends of
the strands to stabilise them.

e Arrange the three strands as shown with the middle
one away from you.

e |oop this across towards you so that it lands between
the others.

e Take the left-hand strand across the front, outside the
centre strand and on round the back beneath the right-
hand strand, so that it ends up facing the back of the knot.

e Pass the right-hand strand under the left-hand one, and
on through the loop in the centre strand.

e Tighten each strand carefully to form a neat knot in the
shape of a crown,

¢ Remove the tape.

...then the splice

¢ Beginning from the crown knot, take one strand
downwards, over the strand immediately below it, then
under the next one and out again. Always work against,
or across, the lay of the rope.

e Follow suit with the others so that each comes out of
its corresponding ‘hole’ in the lay of the rope. The
splice should be symmetrical now. If not, go back and
find the strand you have taken through two, or none.

e Make another tuck with each strand. ‘Over and under’
is the watchword. Roll the splice between your hands
to even it up.

¢ Always make at least three tucks. If in doubt, perhaps
because the rope is very soft in its lay up, make a
fourth to be sure.

e Tighten up, cut off the ends and burn them carefully to
finish the job.

¢ To make the spice look really good, cut off half of each
strand at the final tuck, then tuck the remainder again
to create a tapered effect. The real pros do it twice,
taking off one third at a time.
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The eye splice

For traditional sailors, the eye splice is the staff of life, and

it has many uses in more modern craft too. Once you've

got it going, it's no harder to turn in than a back splice.

The tricky bit is the first tuck. Unlay the rope and tape or

burn it as for the back splice.

e Make the eye by laying two strands over and one under
the standing part.

e Working against the lay as always, tuck the top two
strands over and under successive strands of the
standing part.

e Now turn the splice over and tuck the third strand as
shown. This action demands a knack, and the best way
of deciding which of the other strands to work it under
is to let the strand you are tucking find its own way.
Don't force it. Just see where it wants to go, and note
that it may seem as if you are tucking it backwards.

e The effect of the previous tuck is to leave the first
strand behind, as it were. Now tuck this over and under
against the lay so that it can catch up. At this stage,
you should have a symmetrical splice to begin your
next row of tucks.

* Finishing the splice is merely a matter of popping in a
further three tucks. The eye formed is 95% as strong as
the rope.

a hard eye, do it at ‘first-tuck’ stage by making the splice
slightly smaller than the thimble, then heaving up the first

If you intend to work a thimble into the splice to create (
couple of tucks hard to tighten it. /

! ~
y

Thimble
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Whippings
When you're in a hurry there may be some excuse for

taping a rope’s end or burning it over to prevent it unlaying.

A sailor’s boat, however, has its ropes’ ends whipped for
extra security, good looks, and a bit of honest pride.

The common whipping

This does not have much place at sea where chafe or a

rope’s end thrashing in the wind can shake it off, but as with

the back splice, mastering it is the key to being able to work

more sophisticated methods that really work well.

e Start with a good length of whipping twine. For 14mm
rope a metre or so is ideal.

¢ Lay a bight of twine along the rope to be whipped, with
the loop standing proud of the end and enough length
below where the whipping will be to let you get a good
grip on it when its time comes.

Starting from a point 3cm or so from the end (for 14mm
line. Other sizes pro rata), whip the twine firmly around
the rope against the lay, working towards the end and
enclosing the bight you have already made.

When you've laid on as many turns as the rope is
wide, but not so close to the end that the whipping
can easily fall off, tuck the end of your working twine
through the bight.

Pull the bight through from the end left poking out at
the bottom, so that the bight drags the working end
down into the whipping and disappears.

Cut off both ends of the whipping twine flush with the
outer ends of the whipping.
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Sail makers’ whippings

These whippings will not shake or chafe off the
rope’s end. They're easier to execute than they
look, and they set any yacht's appearance off in a
proper manner.

The gaffer’s quickie

A swift way of making a well-frapped whipping

requiring no tools — for three-strand rope only.

e Begin exactly as for a common whipping, by
laying a bight of twine along the rope and
binding up towards the end against the lay.

* When you are 1cm from the end of a 14mm
rope, pass the twine around the exposed
strand next to the bight of the twine that will be
used to pull the whipping tight, then pass it
down outside the whipping following the
natural lay of the rope.

¢ Now worm it through the lay of the rope and
back out again at the next gap.

Next, pass it back up the score outside the whipping to
the top, around the next strand, and back down again.
Continue through the lay, back up and so on until you
have two complete sets of these 'frapping turns’. The
working end will now be lying alongside the original
bight where it exits the whipping.

Pass the twine through the bight and pull it tightly into the
whipping from the bottom, as in the common whipping.
Cut the ends off flush.
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Palm and needle

A neater and even more secure result can be achieved

with a sail maker’s palm and needle. With a little

modification based on common sense, this method has

the benefit of being usable with braidline.

* Thread a couple of metres of whipping twine onto a sail
needle, and push it twice through a strand of the rope
to secure the bottom end, starting further back from the

e If there is any danger of the first loop around the rope

strand slipping, pass the final frapping turn through it
before proceeding to the bottom of the whipping for the
last time.

Use the needle to make a half-hitch around the strand
at the bottom of the whipping, then ‘sew’ the end into
the strand a couple of times to bury it for good. Trim
off and cut the rope to length near the upper end of

yiomado.s pue sedoy n

end of the rope than with other whippings, making sure the whipping.
the rope stays laid up. If this whipping is being made in braidline, each frapping

* Now whip the twine around the rope towards the end, turn is sewn deeply, so as to capture the rope core as well
against the lay as usual. as the coat.

¢ When your whipping is as long as the rope is wide,
pass the needle under the same strand that it was
bedded in at the bottom, now working with the lay.

* Next, pass the twine down the score, under the next
strand, back up to the top, and so on until you have
two sets of frapping turns.
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Securing lines

The world of leisure seafaring abounds in sloppy practice
when it comes to securing lines. Shorelines in particular
are often abused, leading to awkward handling and
potentially dangerous situations. The way to get it right is
not to stick slavishly to some specific system. There is
more than one right way to do things. The important thing is
to approach each situation with the attitude, ‘What am |
trying to achieve here? What could go wrong? And how
can | make sure it doesn’t?’ Generally, the answers
to these questions come down to two golden rules:
* Once secure, it must be impossible for the rope to slip,
or even to come adrift altogether.
e When the time comes to ease or release the rope,
it must be easy to do so under complete control,
regardiess of the load to which it has been or is
being subjected.

Securing to a cleat

The ideal scenario

e Make sure that the rope is leading ‘fair’ onto the cleat,
as in ‘A’. This will enable it to run under control. If you
force it around as in ‘B’, it can jam as you try to ease it,
and may even lock up altogether.

* Having taken almost a full turn, lay on a figure of ‘8’ as
in ‘C'.

* Follow this with a second figure of ‘8’, then wrap a
round turn around the whole cleat. ‘D’. The line is now
‘secure’ if the cleat is for mooring, or ‘belayed’ if it is a
running rigging such as a sheet or halyard.

Belaying pins

The traditional belaying pin relies on the same principles as
the cleat, but it is somewhat easier to use and generally
gives plenty of space on the pin to hang the coiled rope on
if required.

Locking hitches

Notice that no locking hitches ‘E’ have been used in
this classic belay. Traditionally, their use was frowned upon
because wet natural-fibre cordage shrank and could end
up locked semi-permanently. This is not so with modern
ropes provided the hitch is made properly. If additional
security is required — perhaps to prevent the possibility of
a sea washing the rope off a cleat — there is absolutely no
reason why you shouldn’t use one.

A locking hitch can also save the day where a cleat is
too small to take a full ‘belay’.

To make a locking hitch, first lay on at least one of the
usual figures of ‘8’. As you go for the second (or ideally
third), turn the rope over so that the working end comes
out from beneath the last turn, as shown ‘E'. The
complete hitch should follow the neat figures of eight
underneath it. If laid on the wrong way round, it not only
looks unseamanlike, it is also less secure.

Resist any temptation to use a locking hitch without at
least 1'/2 figures of ‘8" between it and the load. Clapping
one on immediately after the first half-turn can give rise to
a serious lock-up. Using more than one is a waste of time
that might delay the release of a line needed in a hurry.
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Securing to a post, a bollard or a winch barrel

Once again, the main issue is that the rope should be
totally secure but that it must run under control when
needed. It's very easy to get this one wrong — for
example, by securing to a post with a clove hitch. Once
the load is on, a clove hitch may slip or it might lock solid,
leaving you either adrift without a paddle or looking for the
ship’s hacksaw. The same goes for a bowline, or any other
knot that cannot be eased away when loaded, unless of
course the other end can be reached and has been
properly made up. Thus, it is perfectly acceptable to
secure a dock line ashore with a bowline, so long as the
bight is made fast sensibly aboard the boat.

If you have a Samson post on the foredeck for example,
or are obliged to make up your springs onto cockpit
winches, you will need a method that cannot lock and that
won't fail either. At a pinch, you could use a round turn and
two half hitches, but even these have been known to jam
up under the sort of extreme loads that come on when a
boat is left unattended on a falling tide and ends up
hanging from her securing points. The answer is the
‘tugboat hitch’, sometimes called the ‘bollard hitch’.

The tugboat hitch

This infinitely valuable hitch is made on a post or winch

barrel as follows:

e Lead the rope fair onto the post, then take as many
turns as is convenient, (at least two).

¢ The turns will actually hold the load. The remainder of the
hitch is to make sure they don’t come off and to supply
a bit of friction to ensure they work as they shouild.

¢ Take a bight of the working end, pass it under the
standing part and bring it back over the top of the post.
Do not attempt to turn it or knot it in any way. Just lay
it over.

* Now do the same thing once more, this time from the
other side, again making sure to resist any temptation
to turn the bight over into a locking hitch.

e This will usually be plenty, but if in doubt, lay on
another bight.

Be careful when releasing this if the rope is loaded. You
may be surprised at how much pull there is. That's why
you took so many turns in the first place

The jammer

-

The jammer is in almost universal use in modern sailing
craft. It stops off the bight of a line that may be under any
load within its specification, so it can take the strain
between the pull and the winch, releasing the winch for
other duties. It is therefore common to see a multi-function
winch backed up by a bank of jammers.

A jammer can be kept in the closed position as a line is
winched through it, leaving the operator with nothing to do
but walk away. However, two points must be borne in
mind when releasing ropes that are jammed off.
¢ |t's all or nothing with a jammer. If you are able to flip it

open and loads are high, the rope will whip out of

control if no steps are taken to contain its enthusiasm.
¢ Because of its cam action, a highly loaded jammer is
often unwilling to open and release its rope. If this
happens, forcing it will only mash the sheath of the
rope. The answer is to winch the rope into the jammer
by a few millimetres before throwing the jammer off.

This not only allows the rope to be unjammed, it also

leaves it under the control of the turns around the

winch barrel.
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Coailing and stowing

The clockwise coil

The basic manner for cailing a rope is to turn it clockwise
or, as the process was once called — in the Northern
Hemisphere — to turn it ‘with the sun’. With three-strand
rope, or a braidline with a laid-up core, this remains as
important now as ever it was, because the lay of the rope
makes it want to turn that way. Force it against its will and
you leave it with bad memories and in a filthy temper. For
days after such treatment it will kink, and be generally
unwilling to run sweetly. It is perfectly true to say that a
braid-on-braid rope can be properly coiled in either
direction. The trouble is, if you get into the habit of coiling
against the sun, you will end up doing it with three-strand
line and the wrath of the ancient gods will descend.
Examiners in the Yachtmaster scheme notice anti-
clockwise coilers out of the corners of their eyes, and
anyone who commits the atrocity becomes a marked man
with a lot of slack to make up.

Start with the end that’s made fast

Unless the rope is free, unattached and out of use, always
coil from where it is made fast towards the loose end. Any
kinks developed during the coiling process will then be
shaken off. Coiling from the free end means that the kinks
will be trapped, growing worse with the enlarging coil.

Coiling into the hand or onto the deck
However you intend to coil, it pays to flake a rope clear of
kinks and obstructions before you start.

To cail into the hand, right-handed people should hold
the coil in the left hand and pile up the turns with the right,
applying half a twist to each one with thumb and forefinger
to keep them lying smoothly. Most left-handers simply
reverse the technique, except that the knack of applying
the half-twist is for some reason more awkward to master.

If the rope is too hefty or too long to hold in one hand
coil it flat on the deck. Stand over the coil and, feeding the
rope from your left hand into your right, spin it down into a
flat coil. The turns should pile up on one another so that
they can run without fouling.
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Ready to run

Where a coil is being laid down so that the rope can run
off it, make sure that the standing part is on top and the
end underneath. That way, the rope peels sweetly off the
top. Lay it down the other way and a snarl-up is certain. It
also makes sense to ensure that the bitter end can’t flip
itself up between the coils as they are running. If it does, it
will lead to one of life’s more odious mess-ups, often at a
time when you'd rather it didn't. Feed it out beyond one
side of the coil to avoid this.

Flaking to run

When it is vital that a long rope runs cleanly, it pays to
abandon the coil and ‘flake’ it down instead. This time you
can work from the bitter end. Throw this onto the deck,
then drop the rope into a series of natural figures of eight,
one on top of the next, until you reach the cleat or belaying
pin. The rope will run without a hitch. Some authorities
refer to the process as ‘faking’.

Flaked to run

Making up a big coil

Making up a coil

On a vertical cleat or belaying pin

a Hold the coil against the cleat in your left hand. Reach
through it and take a bight from the top of the furthest
turn of the coil into your right hand.

b Bring this towards you through the coil, putting in a
half-twist as it comes.

¢ Now bring it up and over the top of the coil from
your side. Drop it over the cleat to hang the coil for
instant release.
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On a horizontal cleat, or anywhere the rope has no
obvious hanging point

There are many ways of achieving a reasonable stow on a free
coil of line, but the most stable is to use a gasket cail hitch.

Right-handers coil into the left hand, working from the
bight that is made fast. Leave a metre or two between you
and the belay. When it's all coiled up, take the standing
part around the coil, catching in its own turn. Now carry on
four more turns, nice and tight, working towards the end of
the coil. Finish by passing the bight through the coil and
feeding it back over the top; then firm it up by pulling the
coil against the standing part.

The gasket coil hitch can also be used on a free rope
such as an unused sheet which is about to be tossed into
a locker. It’s easier to make when the coil is free, because
the frapping turns won't tend to twist as awkwardly as
they do when made on a working rope.

The soft option of just frapping a few turns round a coil
and stuffing the end through is a poor alternative to the
gasket hitch which, once mastered, is hugely superior.

The gasket coil hitch

Hanging a mainsheet

This is best done by a variant of the gasket coil hitch. Start
from where the sheet is made fast and coil towards the
bitter end. Make the gasket hitch with the last couple of
metres, then pass a bight through the parts of the coil.
Instead of continuing by bringing this back over the top
and snugging it down, the end is passed through this bight
and used to hang the coil from the boom end.

Big ropes

A really hefty rope is best stowed by means of ‘stops’, or
short lengths of small stuff tied around it at either 90° or
120° intervals. This is an ideal system, but not convenient
for a rope that is in frequent use. If it's not too huge, such
a line can be stowed by passing an end twice round one
part of the coil so as to form a clove hitch. For total
security make a half hitch around the last coil, and then
dump the rope into its locker.

I MANUAL OF SEAMANSHIP



Creating power

Winching

A winch delivers additional power to the pull on a rope in
two ways. First, there is the basic leverage aspect. If the
winch barrel is 5cm in radius and the winch handle is 25cm
long, a mechanical advantage is achieved equal to 25 + 5,
or five times. Most winches include a gearing system
whereby the handle turns more times than the winch barrel
for a given input of effort. This is called a velocity ratio and
works in exactly the same way as gears on a pedal cycle. If
you wind the winch round five times on the handle to gain a
single turn of the barrel, the ratio is 5:1 and the power is
commensurate. Factor in the handle length and you have a
power delivery of 5 x 5, or 25 times what you are putting in
with your strong arm. Many larger winches are two or even
three-speed, with power rising accordingly.

The winch only works so long as there is enough
friction to stop the rope slipping on the barrel. This is
supplied by having an appropriate number of turns, and
keeping them tensioned either by tailing the end as it
comes off the winch, or by using a self-tailing winch top.

Loading a winch

Never use a winch without a full round turn on the barrel.
Depending on how effective the lead onto the winch may
be, you may or may not be able to apply more turns initially.
If the lead is not good, extra turns may ride over one
another and lock up. A good lead can allow up to four turns
to be clapped on then rattled round as you gather in the
slack. If in doubt, use a single turn to grab the slack, then
lay on more turns as the load begins to build. Four tuns is
enough for most situations on all but the largest yachts.

Tailing manually

When you can no longer pull in the rope around the winch,
it's time to begin winding. The tension on the turns must
now be maintained. If you're strong enough, you can do
this with one hand while winding with the other, working the
tailing hand along the rope to keep it near the winch barrel.
Where two hands are needed for full power, a second crew
person must tail the winch, unless it is a ‘self-tailer’.

Self-tailing winches

These have a circular device on the top to grab the bight of
a rope fed into it off the barrel. The bight strips off after it
has been round once, allowing the winch to feed
continually through the ‘jaws’ of the self-tailer. It is common
practice to leave a loaded line in a self-tailer rather than
belay it on a cleat as one would with a conventional winch.
This is slack practice, since it can be knocked out of the
jaws. The best answer is to flip an additional ‘safety turn’
over the top once cranking has finished.

-
Self-tailing winch
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Winding a winch

To achieve the maximum from what your body has to offer,
place yourself over the top of a winch as you wind it,
ideally, so that you are literally looking straight down the
middle of the barrel. This may involve for a sheet winch
the inconvenience of standing with one foot outside the
cockpit coaming, but the alternative of trying to crank it at
arm'’s length is a feeble substitute.

Easing rope around a loaded winch

If loading is light, you can safely take turns off a winch
progressively until the rope can be eased by slackening
up the tail and letting it slide round the barrel. Loads can
build up surprisingly however, and trying to do this on a
windy day with a genoa sheet is the road to trouble. The
sheet will stay put as you start to slack up, then suddenly
grab a foot or two, in the process of creating a riding turn
or catching someone’s fingers. The safe technique, known
as ‘cracking the sheet' because of the noise it makes; is
to place the flat of one hand firmly on the turns while
slacking away the tail with the other, perhaps helping
them round the barrel with a cupped palm. Once the
worst of the strain is off, turns can be removed sensibly
as required.

Powered winches

On larger yachts, many winches are driven by
electric motors. The better ones have manual
backup in case of battery failure. These winches are
extremely powerful and the utmost care must be
taken when using them. The global advice to watch
the load not the winch lest you do damage is
emphatically applicable here. If confronted by an
electric winch, look for the activating switch which
generally has a flip-up cover of some sort. If the
winch is a self-tailer, even greater vigilance is needed.

Winches can also be powered hydraulically, although these
are rarer.

Riding turns

These come about when the neat turns on a winch barrel
are forced over the top of one another so that neither end
can be eased. Two solutions are common. The first is to
take the bitter end to another winch and literally wind the
riding turns out. The second is to hitch a stopper knot onto
the bight of the loaded line using a rolling hitch (see page
41), take the strain on this, either by a winch or a tackle,
and unwrap the mess once the load is off the winch.

Tackles

Unlike ‘ground tackle’ (anchors
and chain) which is articulated

as it is spelt, the pulley

systems on ships were

traditionally pronounced as
‘tayckles’. In the days before the
universal adoption of winches, they
were the seaman’s primary tool for
upping the power. One end is fixed,
the other is attached to the load and
moves with the pull. Power is
defined by the velocity ratio, just as
it is with the teeth on a pair of gear
wheels. In the case of the tackle,
the ratio divides the distance moved
by the load into the length of rope
being pulled through the tackle.

The ratio is equal to the number

of parts of rope involved at the
moving block. All tackles can be
rove to advantage, in which

case the block with the most

parts is at the moving end, or

to disadvantage with this

block stationary.

advantage

m— | 0ad

In theory, it is hard to imagine 2:1
why anyone would reeve up a Rove to
disadvantage

tackle to disadvantage, but in
practice it often renders the pull
more convenient or the end more
readily made fast. A mainsheet on
a cockpit traveller is a case in
point. These are invariably rove to
disadvantage because the bottom

54

I MANUAL OF SEAMANSHIP



block needs to carry the jamming cleat, so the sheet must
exit from the tackle here. If it were the other way up (rove
to advantage) the hauling end would emanate from the
block on the boom end and be unworkable. A typical
kicking strap is another example.

Friction in tackles

The theoretical power of a tackle does not increase
infinitely with the number of sheaves in the blocks. A
certain amount of friction exists in even the simplest
system and, as the sheaves multiply, this builds up with
them until a traditional tackle begins to run out of steam at
around 6 : 1. Modern bearings and floppy ropes have
done much to ease this failing, but it still exists.

Climbing the mast

Except in specialised traditional craft, the days when
sailors swarmed up to the yards on ratlines are over.
Patent systems now exist to help singlehanders, and any
boat where a crew member cannot be hoisted up the
mast by a third party must investigate these. For the
overwhelming majority, however, the way aloft is via a
helping hoist and a bosun'’s chair.

The bosun’s chair — Sitting in a bosun’s chair is a self-
explanatory affair. The chair is hoisted by means of a
halyard that is generally shackled to its lifting ring. Try to
avoid snap shackles if at all possible, but if there’s no
choice, tape it shut just to be sure. For obvious reasons,
there is a long tradition that the person to be hoisted must
rig his or her own chair.

The hoist — Choose a halyard which can somehow be
led to a winch strong enough for the job. If a powered
winch is available, so much the better, but where the
power source is the anchor windlass some creative
leading via turning blocks may be required to lead the tail
to the barrel. Once the climber is as high as necessary,
make the halyard fast with the greatest care, then stand
by it in case someone who is not aware of what’s going
on should cast it off.

Safety line - If possible, also rig a spare halyard to the
chair and take up the slack on this as the hoist progresses
to provide a safety net against the unthinkable.

Take your weight — Winching a heavy person aloft is a
tough job. Unless the winch is powered, whoever is
winding it will be more than grateful for all the help they can
get. The person going aloft should do all possible to assist
by ‘climbing’ up a spare halyard, or the standing rigging.

Look aloft — The winch grinder must look aloft as
much as possible while still maintaining full concentration
to keep the turns safely on the winch. It is very easy to
wind the climber into a diminishing gap where shrouds
come in to the mast, especially with a powered winch.

Communicate — Maintain communication between
wincher and climber. On a very tall mast, this might have
to be by prearranged signals, but since both are engaged
on the same job, they should work together.

Stand from under — Never hang around beneath a
person working aloft, and if it's you up there and you
drop something, hail the deck with the age-old cry,
‘Stand from under?’
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Boat handling

56

Drying out

Anyone sailing in tidal waters will sooner or later have to
consider the option of floating the boat into a berth at High
Water then letting her dry out as the water recedes. This
process is simple for a boat without vulnerable projections
and that’s able to stand upright. However it demands
careful planning and bold execution if the vessel is not a
natural bottom-sitter. Certain issues are common to all
craft taking the ground.

Nature of the bottom
Being forewarned about this is critical to any drying-out
operation.

Soft mud If mud is soft enough and clear of
submerged debris, aimost any boat will sit down in it
reasonably comfortably. Even a deep-keeled yacht will
work herself into the bottom over a few tides so that she
digs herself a snug berth. If you are anchoring and expect
to be marginally placed for depth at Low Water, consider
the bottom. Is it charted as mud? If so, you will probably
sink in and lift off again with the rising tide, never knowing
it's happened. [f it is rock or gravel, go somewhere else!

Medium soft Many harbour bottoms have a layer of
mud over sterner stuff, in which case ask locally or study a
good pilot book to ascertain the real state of affairs.

Hard standing This means you can have confidence
that the boat will not sink in beyond an inch or two, so full
drying-out practices must be deployed. Hard standing is
great for scrubbing the boat, inspecting stern gear, etc.

The dockside
For a boat that must lean against something, the nature of
the dockside must be understood.

Walls A clean, unobstructed wall is the ideal, but this is
not often found. Walls are commonly reinforced with piling,
and the position and size of these must be taken into
account when selecting a berth.

Free-standing piles In many places, stand-alone piles
are driven into the half-tide foreshore specifically for boats
to dry out against. In such berths, the tide may set across
the boat as she is drying out, so care is needed to make
sure she stays in place and does not slew round.

Shelter

Never dry out in a berth that might become an open lee
shore. Serious damage can be done by pounding as the
time approaches where you are irreversibly committed or,
worse still, just before you finally float off. The same caveat
applies to berths where motorboat wash may be excessive.

r= — 44—

Half-dried out in soft
mud at low water.
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Power craft

There is no special magic about drying out most power
craft, but it is vital to understand the nature of rudders and
stern gear. Both may be vulnerable. Indeed, they may
deter drying out at all. On some boats, however, the
rudders are strongly mounted and protect the screws.

Protected

Vulnerable

Bilge-keeled sailing yachts

Make sure the bottom is clear of obstructions, check that
you can get ashore once the water has gone away, and
that's it. The worst thing that can happen is that one keel
finds a soft spot and you end up heeled over a little way.

Drying out alongside

Deep-keeled sailing yachts

With legs A deep-keeler with bolt-on beaching ‘legs’ is
essentially the same as a bilge-keeler. Both can settle on
any ground that is reasonably flat and of uniform firmness.
However, the legs are there to keep the boat more or less
upright on her keel and many prove inadequate to carry
her full weight if she should lean hard over onto a single
one. So long as care is taken about where to lie, this
should not happen, but if you dry out beam-on to a steep
slope, or with one leg in soft ground, the worst may come
to pass. Wherever possible, it pays to inspect the bottom
at Low Water before committing yourself.

Without legs Drying out a yacht leaning against a wall
looks frightening, but in practice there is surprisingly little to
it, given a strongly built craft with a long keel or reasonable
fore-and-aft length along the base of the fin. The trick is to
ensure that she leans in at a safe angle. Not enough will
render her potentially unstable. Too much, and her weight
will crush her toe rails and stanchions. Step-by-step, here’s
how it works:

* Bring the boat in near the top of the tide to give yourself
time to prepare.
* Secure fore and aft; rig plenty of strong fenders.

To induce a slight heel, run a halyard to the shore and
take up all the slack. Alternatively, stack weight along
the side deck nearest the wall. A deep-keeled motor
fishing vessel type of yacht may not have adequate
halyards, but much can be achieved by shifting
anchors, cable and water cans into the right place.

As the tide falls, keep taking up the slack on the halyard
and tend the lines to hold the boat tight against the wall. If
she lies too far off, she will incline in too much when dry.
As soon as she touches, crank up the halyard and keep
watching the lines. Most boats change their fore-and-aft
trim as they dry out, so you may have to ease bow or
stern. Maintain that close-in position. You'll get plenty of
heel later as the fenders begin compressing.

If the boat has a fin keel, there is a chance now that
she will either ‘pray’ by nodding forward, or ‘squat’ by
lowering herself aft onto her rudder. If this looks like a
possibility, take lines up to the dock from a suitable
strong point and bowse them bar taut. The loads will
be substantial, but so long as the lines are set up onto
something whose strength is above suspicion, all will be
well. Fortunately, praying and squatting are by no
means common.

The boat should end up securely heeled at not much
more than 5°. Keep the halyard made up for security,
and stand by to tend it and the docklines as she floats
off again, because they will have
tightened them as she went down.
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Towing

Any boat may sooner or later be involved with towing. The
skills break down into those of the tug and the tow, with
different arrangements required at sea and in harbour.

At sea

The main issues for towing at sea revolve around keeping
snatch and chafe in the tow-line to a minimum. Steering
also requires some consideration.

Snatch and tow length A rope is more likely to break
under a snatch load than a steady heave, especially if its
integrity has been eroded by chafe during a prolonged
tow. Because of its high stretch potential and good overall
strength, nylon makes by far the best towline. When it
snatches, as it surely will from time to time, the spring in
the line takes the sting out of the situation. Keeping the
towrope as long as practicable also helps reduce the
danger of snatching. If the longest suitable cordage
available is proving too short, a weight such as a spare
anchor strung onto it halfway between the two vessels
may ease things, although care must be taken to avoid
chafe from the hanging point. If need be, inspect this
through binoculars racked right down for close-in work.

Passing the towline

Two vessels small enough to be thrown around by the
waves should avoid coming alongside one another at sea,
if possible. If there is no other way of passing the rope, rig
all available fenders, then some extra padding. Sailing
craft can often find a sail bag or two; power boats might
consider cushions or whatever else they can find, but
whatever is used must be big enough to stay put when
the boats pitch around. Conventional fenders often pop
out with expensive conseguences. A better plan is to
heave a light line which can then be used to pass the

towrope. The boat doing the heaving should be to
windward, and the ideal heaving line is light with a heavy
knot on the end. In extreme conditions a floating line can
sometimes be drifted down to a casualty, attaching a
fender to provide extra windage.

Heaving lines

The way to heave any line, large or small, is as follows:

e Coil carefully clockwise, so that each coil is on top of
the one before it.

e Either secure the bitter end or stand on it.

* Pick up the coil in two hands, dividing it about fifty-fifty.

e Right-handers throw the right-hand coil — ‘underarm or
overarm’ technique to suit age and athleticism -
releasing the other immediately afterwards. Left-
handers vice-versa.

* The towrope is bent on with a single or double sheet
(see page 42) bend and pulled across.

When throwing a heaving line, stand
on the end so you don'’t lose the lot.

Using a weight to dampen
snatching in the tow rope.
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Securing the towline

On both vessels, the essentials for securing a line must be
followed. Under tow it is doubly vital that the rope can be
eased or slipped under a full working load.

Towing vessel
Attaching the tow All traditional single-screw tugboats
from ocean salvage monsters to yard launches tow from a
point around amidships. This allows their sterns to swivel
in response to rudder movements, enabling them to steer
unencumbered by the tow. Few non-dedicated small craft
have such facilities, and steering is inevitably compromised
by a single attachment point above or even abaft the
rudder post. There is little to be done about this, but if you
anticipate steering difficulties and understand them, you
can use whatever possibilities exist to minimise the issue.
Modern sailing craft because of their backstays have no
cleat or bollard amidships aft and many motorboats are
similarly hampered. The answer is to rig a bridle from the
quarters then attach the towline to the middle of it. If
quarter fairleads are available, using these and leading the
bridle ends to a pair of primary cockpit winches may do
well. Whatever the towing points, it pays to share the load
by passing a line forward from them to some secure point,
then bowsing it taut.

An ideal towing point

A good compromise -
the towing bridle
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The towed vessel

Attaching the tow As in the ‘tug’, the tow must take
all possible care to spread the load of the towline. If it is to
be attached to a foredeck cleat, windlass or bollard, a
sailing boat can do this easily by securing an additional
line to the attachment point and cranking it aft with the
sheet winches. Motorboats must think laterally. Sailing
craft with the mast intact may choose to secure to this,
but only if it is keel-stepped. Deck-stepped spars have
been wrenched out of their tabernacles by loads for which
they were never designed to take.

Chafe While chafe may affect the tug, it is the tow that
takes the brunt of this number one enemy of successful
towing. The towline will come aboard over the bow,
typically through a roller or a fairlead. Whatever its lead,
try to rig chafe protection of some sort. Ideally, slide a
length of armoured plastic hose (such as is specified for
cockpit drains or heads) over the bitter end and work it
down to the fairlead. If the bight is already fast and under
load, cut this in a spiral and slide it on that way, but
although this is better than nothing, it will probably work
loose and require regular attention. Heavy cloth can be
used, or anything else you can contrive, but a well-found
boat will always have a length of suitable hose for just
such an emergency. Old-fashioned canvas / rubber fire

hose is a workable alternative. If a bowsprit is making the
lead impossible, try rigging a towing bridle from both sides
of the bow (ensuring that it is secured for instant release),
making the towline fast around the bight of this, then
easing it far out ahead.

Under way

Towing vessel

¢ Take the strain as gently as possible, expect the tow to
take a while to accelerate up to speed, and be ready
for all sorts of snatching if a sea is running.

e Monitor the tow, the towline and its attachment at all
times.

e Proceed at a sensible speed, bearing in mind the
strains that the tow is putting on both craft. Never tow
a boat at, or nearly at, its hull speed, especially if it is a
powerful motorboat. A fair guide for a sailing yacht is
around the speed she could probably make to
windward, which will be about /s of her theoretical
maximum — say 6 knots tow speed for a 40-footer. If
the tow is a shallow-draught power vessel watch her
wake. If the wave starts building up under the stern,
slow down.

A forward cleat may not be strong enough. Lines taken
back to sheet winches will help take the strain.
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Towed vessel

Monitor chafe.
Note how the speed of the tow is proceeding, and
communicate with the towing vessel if need be.

In general, steer towards the stern of the towing vessel.

In a following sea, steer with care because your vessel
may well surge from side to side.

Where the tow’s rudder is lost or jammed she will
probably yaw from side to side, sometimes violently.
Dragging a drogue (either purpose-built or otherwise
contrived) from her stern will help keep her in line. If
things become impossible and the rudder has gone
altogether, towing her slowly stern-first may solve

the issue.

Sailing dinghies should tow with the centreboard ‘up’.

In harbour

Towing alongside

At sea, persuading a towed vessel to lose way is not a
priority. In harbour it may be central to safety. The answer
is to tow alongside, secured together in such a way that
when the towing vessel takes off way by running her
engine astern, the tow follows suit.

Secure fore and aft with breast ropes and springs.
Keep all lines tight. The springs take the strain, while
the breasts serve to keep things in line.

The secret of control is to rig the tug so that her stern
projects beyond the casualty. If this is not done,
manoeuvrability when turning is restricted by lack of
leverage. If the tug is too short to do this realistically, at
least be aware that steering will be less than ideal.

As at sea, maintain communication. Both boats should
steer together whether proceeding ahead or astern.

When towing from alongside rig really strong springs and use
plenty of fenders.
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Manoeuvring and berthing

The seaman’s eye

The seaman’s eye is hard to define, but if you don’t have
it, your exercises are doomed to failure in strong winds or
tides. The success of any manoeuvre depends on the

vessel going into it from the right place at a suitable speed.

Unlike road vehicles which operate on a stable surface, a
boat in a beam wind is stalled and skidding

from the moment she leaves her berth until she has gained
enough way for her keel to start working (see page 63). If
the water is tidal or subject to currents, the whole ‘road’ is
in motion, so she is not going where she is pointing even
after she has gathered way. Understanding how much she
will slide, how to use the tendency, how to prevent it, and
knowing which is best, is half the battle. The rest is being
able to judge any developing situations by eye.

Wind awareness and apparent wind

Knowing the wind’s direction is always important. When a
boat loses most of her way and it’s blowing hard, it
becomes vital. Everyone knows that you can find the wind
direction by looking at a handy flag, but while this is true
for bunting hoisted ashore or a burgee aboard an
anchored vessel, on a moving boat it will give a false
reading because of ‘apparent wind’.

Wind due
to forward
advance.

A boat motoring through still air generates an apparent
wind across her deck, equal and opposite to her motion
through the air. If a wind is blowing over the water, this
combines with the wind created by the boat’s motion to
form a resultant apparent wind. Unless the boat is on a
dead run, the apparent wind usually blows from forward of
the true wind direction. Apparant wind is the wind
registered by every flag or wind arrow on board, or by any
electronic instrument whose readout has not been modified
by a processor to deliver true wind speed and direction.

Being able to sort out true from apparent wind is
important for sailing boats manoeuvring, but it can also
be useful for high-speed motor boats taking off way in
preparation for an awkward arrival alongside in a strong
crosswind.

In the absence of direct evidence from the shore, the
best way of detecting the true wind is by reading the small
ripples it puffs onto the water — not the waves, which are
subject to other forces. But like the ripples on a bowl of
soup when you blow to cool it, the wind ripples run at
right-angles to the airflow. Recognising them takes time
and practice, but the time taken is very well spent.

Spotting the current or stream
‘Mark 1 Eyeball’ is the best instrument. Only resort to the
tide tables when all else has failed.

Moored or alongside, just look over the rail.
Manoeuvring free, note how moored vessels are lying. This
is generally ‘head-up’ to the moving water, although a
strong wind may modify their attitude. In the absence of
other craft, check the ‘bow waves’ on piles, buoys or
anything else attached to the seabed. If there aren’t any
‘bow waves’ and the shore is reasonably close, lay the
boat as nearly across the suspected current as you can.
You'll spot your drift by noting how the immediate shore
line appears to slip sideways against its background.
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Stalling speed and bare pole performance

Any boat, power or sail, only fully resists sideways motion

when under way. As she slows, there comes a point at

which the keel or her general sideways resistance stalls.

The velocity of this varies greatly between a deep-keeled,

traditional yacht, a short-finned fast cruiser and a shoal-

draught motor boat, but they all have a rate of knots at
which the rudder in a cross wind stops working. Knowing
this pace is vital for a neat manoeuvre on a windy day;
understanding how fast she will slide to leeward is also
valuable ground-base information. An awareness of how
she will end up in relation to the wind if left to her own
devices is also indispensable. Here's how to discover
these factors:

¢ Pick a stretch of sheltered water with a bit of sea room
and a stiff breeze blowing across it. Lay the boat square
across the wind under power and take her out of gear
so that she loses way steadily (a).

e Note the speed at which you have to steer ‘up’ to keep
her straight, and how fast she’s going when you can no
longer prevent her falling off the wind. If you haven't a
speed log, so much the better. Your relationship with
the boat at this stage is more about feel than about
numbers (b).

* Now see how little throttle you need apply to regain
control using the rudder. This is the pivotal factor in
slow manoeuvring (c).

e A twin-screw vessel can achieve the same result with

only modest application of ahead and astern on
opposing engines, but be aware that while this may
bring her back into line, it may not stop her sliding
sideways unless she starts moving ahead a little (d).
Next, try the same exercise with the bow pointing much
closer to the wind and compare results.

Finally, run the boat dead before the wind and take her
out of gear. She may well go straight indefinitely under
the windage of her superstructure. If so, take way off by
running the engine astern and start again. See how far
up towards the wind you can steer ‘under bare poles’
without having to resort to putting the engine into gear
to hold control.
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Berthing under power

Alongside

Berthing in any vessel short of a small ship relies in general

upon the deployment of four lines. Depending on the

length of dock available and the nature of the deck
hardware, these may vary in detail. Note that the spring
lines may be called by different names. The bow spring, for
example, can be given the name ‘backspring’. Some

authorities describe a backspring as leading aft from a

midships cleat or bollard, while others say it leads forward

from aft. The ‘fore spring / backspring’ nomenclature is far
from the universal favourite among small craft sailors
although some with a naval background may prefer it.

Whichever term you adopt, make sure the crew is in no

doubt what you mean. The terminology in general used by

small-boat and yacht seamen is set out below:

* Bow line — runs forward from near the bow to the
dock. Its functions are to keep the boat alongside and
to stop the boat moving aft.

e Stern line — leads aft from the stern, keeping the boat
in and stopping her moving ahead.

Stern spring

* Bow spring — leads aft from the bow or ‘shoulder’ of
the boat. Generally secured ashore somewhere abaft
amidships, it serves to stop the boat surging ahead,
helps to pin the bow in, and can also be used to help
in manoeuvring.

Stern spring — leads forward from the quarter,
mirroring the bow spring.

This arrangement of lines allows full control of the boat
whether alongside a pontoon in sheltered water or a tidal
wall on a windy day.

Short docks

Where the length of available dock does not permit full-
length bow and stern lines, ‘breast lines’ are used instead.
The task of stopping the boat surging fore and aft is then
taken by the springlines. The breasts serve merely to keep
bow and stern in.

Bow spring

Stern spring
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Short docks - the ‘midships alternative’

Many yachts and motor boats have a midships cleat or
fairlead. This has a number of uses, but it is often abused
by the myth that its main purpose is to run springs. On a
marina berth, leading spring lines from this cleat can stop
the boat surging fore and aft perfectly well, so long as the
bow and stern lines are rigged as breast ropes. Their
additional inward pull will then compensate for the lack of
springs to bow and quarter. In a livelier situation, a
midships spring does not serve nearly so well as a full
spring from forward or aft, because if bow and stern lines
are rigged rather than breasts, it may prove impossible to
persuade the boat to lie parallel to the dock.

A midships spring line is useless for manoeuvring a
boat off a dock (see page 74), but a short line from
amidships can be as good as an extra hand when used
properly (see page 75).

AT <o oo oo

against a rough wall.

Fendering
Fenders should be as large as you can carry. They are
always a nuisance on board, and tiny ones may work after
a fashion in a marina, but when fendering is really needed
only serious ones will do. For an appropriately secured
forty-footer, three between boat and dock should be
plenty, with a fourth on stand-by for extreme conditions.
The more the merrier, of course, but shipping four big ones
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