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Preface

This book has been produced to help Fisheries Officers, community
leaders and fisheries co-operatives introduce auxiliary sail to small-
scale fisheries in developing countries, using simple techniques with
locally-available materials.

It is divided into two sections. The first section contains all the infor-
mation needed to make a decision as to whether or not auxiliary sail can
be used to improve the effectiveness of a particular fishery, taking into
account local factors which will vary from region to region.

It gives guidance on assessing the economics of a fuel-based fishery,
and shows the likely advantages, savings and cost-effectiveness of
auxiliary sail.

Taking existing boats and fishing methods, it explains in non-
technical terms the principles, design and economics of sailing rigs,
and how to construct and install them.

The second section of the bock describes in detail five different sailing
rigs, one or more of which should be suitable in any particular fishery.
Having examined local conditions, existing boats and fishing methods,
the reader will then be able to choose and design a sailing system from
the simple rules and tabular information provided.

The terms used throughout are basic and the layout is pictorial and
easy to follow.

This book does not attempt to give in-depth instruction on sailing
techniques, but has enough information to allow sailing rigs to be
installed and tested safely in sheliered waters.

Written by a team of experts specialising in fisheries development
and management overseas, the book brings together considerable expe-
rience gained from sail projects in developing countries throughout
the world.
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Note

lealicised words throughout the hook are explatned fully 1o the Glos-
sary of ‘Terms on page 77.



1. History

Before the invention of engines, all fishing boats were sailed or paddled.
Many flects fished successfully over long distances and in severe weather.
Even large trawlers operated under sail.

Over thousands of vears, sails and boats were developed in different
ways to suit particular conditions of weather, local geography and
traditional fishing methods.

European Trawler

West African

. p—

Polynesian Qutrigger Canoe T

In the first haif of this century, fishing boats started to use engines, fuel
was cheap and the use of sail declined. Since then, modern studies of
sails and sailing methods have given us greater understanding of the
advantages of using different types and combinations of hull and rig.



Fuel is often expensive now and iocally in short supply. Today, when
sails are fitted to working boats, they can reduce running costs and
make fishing easier. We can retain the advantages of engines for
efficient fishing, but can also save fuel, add speed and increase safety,
by the use of sail. The use of sails to help, rather than replace, the
engine in a boat is known as Auxiliary Sail.

In good conditions, a well-designed sail fitied to a smali fishing boat
can move the boat as fast as the engine will, and on many days of the
year will save almost all the fuel. And if the engine breaks down, you
can always sail to safety, whatever the distance.

There are disadvaniages, of course, like extra gear in the boat, but the
benefits of auxiliary sail are very real.



2. What is Sailing?

Sailing is using the wind to provide power for the boat. All boats will
sail, some better than others. Boats will sail away from the wind,
across the wind, or at an anglc into lhc wmd but will not sail directly
into the wind. = s

Sails, therefore, can be used to move a boat in nearly all directions,
and the wind 1s free and will never run out.

-__-;Hmvcver‘ e Sanls do nm wark when there I8’ nc wmd vt
e Saﬂs cost meney m buy and mpasr'
| b Sanis take up space and eﬁ‘ert

‘e Saxls cia not- work cquaiﬂy weﬂ on all’"ﬁbaats or
dnrectwns._ ' U .




How De Sails Work?

Sailing away from the wind is casy to understand. The wind blows vou
along and the bigger the sail, the more it pushes. This is the DO A-
HIND foree which yvou would expect.



o

Sailing across the wind or at an angle into the wind is not so easy to
understand, i

An seroplane stays in the sky because
the air passing across its wings pro-

The LIFT jorce is at
right angles to the air = "1
flow direction. = - '

The same happens when wind blows
across a satl, which s like a vertical
wing on a hoat.

The important thing to understand is that wind blowing across o sail
produces not only the expected DOWNWIND force, but also this
LIFT force at right angles to the wind. [t is this LIFT which enables
sailing boats to sail across the wind and at an angle into the wind.



Now we can see how a boat can sail across the wind,

or at an angle into the wind, as the LIFT is still pulling the boat
forwards.

WIND

Now we can see how, by sailing zig-zag at an angle to the wind, a boat
can make progress towards the wind. This is called TACKING.,




As one would expect, the wind blowing across the sail still tries to blow
it downwind as well. However, well-shaped, well-controlled sails will
produce high LIFT without too much downwind force for sailing
across the wind, and can be spread out flat for sailing downwind.

The size of these forces depends on several things:

* The size of the sail - a large sail produces bigger forces on the
boat.

* The speed of the wind — a strong wind produces bigger forces on
the sail and therefore on the boat.

* The shape of the sail - a sail needs to be well-shaped to produce
good ‘LIFT’, but any sail will blow down-
wind.

* The controi of the sail — the angle at which the sail is held to the
wind is very important. You must be able
to control the shape and angle of the sail.



We now know something about how sails work. To understand how
hoats sail we need to know about two other things.

ONE: The shape of the boat.
TWO:  The stability of the boat.

Boat Shape

If the boat is flat like a dish it will blow away from the wind whatever
we do with the sails. What we need to sail well is a boat which goes
casily through the water forwards, but which is difficult to push side-
ways through the water. This is why sailing boats have keels or centre-
boards, These are parts of the boat under water which are narrow if
you look from the front of the boat, but are wide when looking from
the side. This makes the boat casy to push forwards, but difficult to
push sideways.




Here are some examples:

A big boat may
have a keel like
this.

A canoe could
have a leeboard.

A dhow may
have a different
shape of keel.

A boat with no keel can be improved for sailing by fitting one of the
following:

Centreboard stick-
ing down through
the bottom of the
boat.

[.ceboard attached
to the side of the
b()c':".‘

Keel Extension to
the bottom of the
boat.
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To Summarise: To sail well across the wind a boat must be casy
to move forwards but difficult to push sideways.

Stability

The stability of a boat is how hard it tries to stay upright when being
tipped over by heavy fishing nets, people, waves or the wind on the
sails. A boat is stable if a lot of people can stand on one side without
tipping it over. A boat is unstable if it tips over easily.

Sailing boats should be designed NOT to capsize.

The wind blowing on the sail will always try to make the boat tip over
{capsize). Even when sailing away from the wind, the boat will rock
about. So you can see that a stable boat is better and safer for fishing
and sailing. If the boat is small, the crew can help to stop it tipping
over by moving their weight to the right place.




I

Here are four ways to make boats more stable.
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3. Commonly Used Rigs.

The purpose of a sailing rig is to hold up an area of material {the sail)
to catch the force of the wind, and so move the boat through the water.

Since man first went to sea, many different sailing rigs have been
developed; very many types evolved, not only to suit local conditions,
but for a number of other reasons.

Obviously, the materials which were available locally would have
been used to make masts, spars and rigging. The sails would also have
been made from material which was easily found locally. The weather
in the region, such as the usual wind direction and sea conditions,
affected the size and shape of the hulls and sails of the local boats, and
the distance and direction the fishermen were able to travel.

This book describes five different sailing rigs, one or more of which
will be suitable for use in your fishery and, in Appendices g to 8, how
to make and use them.



Any of these sail shapes may be used, depending on your choice based

on Section 7.

Lateen

Crab
Claw

Sprit

Gunter

Dipping
Lug

Triangular sail shape, with a
long spar on it:e top edge.

Three-sided sail with curved
spars.

A four-sided sail supported by
a long, strong spar.

A good rig for a small boat.
Four-sided sail, supported by
an almost vertical spar.

Simple, four-sided sail. A little
harder to handle than other
rigs. Very easy to make.
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4. Is Sail Practical in Your Fishery?

Sail can be used successfully in most parts of the world, but there are
obviously some places — such as areas with almost no wind - where
sail will give little or no benefit.

Therefore, we need to answer the following questions:

One - Are the wind and weather suitable?

Two -~ Can our existing boats be adapted to use sailing rigs?
Three — Are suitable materials available at a reasonable cost?
Four - Will the sailing rig get in the way of fishing activities?

One - Wind and weather

The ideal conditions for using sail are in winds of a constant strength,
with a speed not below 7 knots and not above 22 knots (see Conversion
Table, page 136). When the wind strength falls below 7 knots, it has
little effect on normal sailing rigs. However, many fishing craft work
successfully in very light winds by spreading large amounts of light-
weight sail.

Bangladash Inland Boat
in a light breeze
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When the wind speed is more than 22 knots, a strong boat can still sail
well, but the sea wilt become rough, the forces on the hull and rig will
be high, and the size of the sail may have to be reduced.

The worst conditions, then, are strong, unreliable, stormy winds, or no
wind at all.

Think about the winds during the year and make an estimate of the
amount of time that sail can be used in your region. Take into account
the sea breezes which are caused by the sun heating up the land. They
will be towards land when the sun is strong, and towards the sea in the
night and early morning.

Two — Can our boats be adapted to use sailing rigs?
Most boats can make use of sails. The few exceptions are:

* boats with little natural stability, such as some small dug-out canoes;

» boats that are too weak to carry rigging forces, such as reed beats or
rotten boats;

 boats that simply have no space on deck for sailing equipment.

The suitability of the boat will depend on its shape, stability, lavout
and strength. Let us look at these in more detail.

Boat Shape

As discussed in Chapter 2, the best boats move forward easily through
the water, but are difficult to push sideways. Shallow boats will nced
additional underwater area — such as a leeboard or a keel extcnsion.
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Stability

A boat’s natural stability depends on one or more of the four examples
already shown on page 11. These are: heavy keel; wide beam; out-
riggers and crew ballast. In practice, nearly all boats will be able to
benefit from some form of sailing rig.

Layout

There must be room on board to put up and operate the sailing rig.
This may mean changing something else such as sun awnings or
gantries. Some rigs fit into spaces better than others, but it must be
possible to spread enough sail area near the middle of the boat.

1
1 3
%

4

4-._"1. i ’ H
TSl ik

o -3
“Fmm -3
L T
i

No room for sails Must change sun shades

Strength

The sailing rig will pull hard on the boat, in a different way to the
strains caused by motoring, paddling or waves. The stays holding up
the mast will pull upwards, trying to separate the hull planking; the
leeboard, if any, will pull outwards on the top edge of the boat, and
the pull of the steering may be higher.



So, good boats for

sailing need to be
strong, or able to
be strengthened
without difficulty.

Three - Are suitable materials available at 2 reasonable cost?

Most sailing materials will be available locally. However, check on the
following items and their cost:

Masts and Spars

Sail cloth

Rope

Wire
Fastenings
Woodworking

Sailmaking

Long, straight timber or other light material
such as aluminium tube.

Close-weave cotton or synthetic material.
Some plastic sacking is suitable.

Synthetic rope of various sizes (or natural
fibres if strong}.

Wire rope for standing rigging.
Nails, screws, nuts and bolts, etc.
Some woodworking tools.

Local experience with sewing machines.

For smaller boats, the materials used can be very stmple.
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Four ~ Fishing Activities

Some fisheries will benefit from sail more than others. There is little
benefit for a fleet of trawlers which travel a short distance to the fishing
grounds and then tow heavy fishing gear needing high engine power.

Fishing boats which travel many miles to fishing grounds, and use
passive fishing methods such as hand lining and gill nets, may save a
high proportion of their fuel by using sails. If their usual course direc-
tion is across the wind, they may do without engines or paddles alto-
gether, except for manoeuvring or in calm periods.

It is worth remembering that:
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5. How much money can be saved by
using sail?

To answer this question we need to know the present fuel costs. If
information for a group of boats for a whole year can be used, it will
allow for seasonal fisheries and give a good idea of the savings possible.
If this information is not available, costs may be taken frem one boat
during a period of fishing activity ~ though this will give 4 less accurate
costing. |

Work out: i. Cost ofdiescl or petrol (gasoline) used by the engine.
2. For outhoards, cost of 2-stroke fuel.

Fuel Costs of 1 year or 1 season:

O AELAGE FUEL USED TER TAY
@ MeRAGE FING DAYS PR BT

T of Fuel ) DIESEL
PER LITRE PETROL
& 2 sTRoxe

MuLTIeLY (D x

TOTAL YEARLY FUBL COST
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If the type of fishing alters at different times of the year (e.g. part of the
year trawling and part gilnetting), then the above calculations should

he done separately for each period.

The total fuel cost for the year often turns out to be much higher than
expected.

We now have an idea of how much we spend on fuel, how good our
weather conditions are, and if our fishing methods are suitable. Let us
combine this information into a table and find out how much money
may be saved.
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Fuel Costs Saved:
SAVINGS
Percentige of
CONSTANT WirldS
TYE O FIG | Shong |Light | “wint |29 givong [Light
Smas. Boays
~lngpssige | o 40 |15 20 {5 |2
—Sorkpissige | @ (30 {5 |25 Ja |2
- Wwtkore abnight | 40 20 5 50 3o o
LARGE BoATs
—-]o'\a '?‘-5“3& &o 25 20 5 & o
- chovtptssige | o 0 fo s 5 5
Tomiets.
- long Jasee | 30 o lo s 25 5
~ Short pasdc: | /0 o 5 S 5 o
- bawling 5 o o 0 $ 0

Notes:

1. Larger boats expect higher speeds and will need to use their engines
more in light winds.

2. Inshore fishing benefits more from sea breezes than more distant
fishing.

3. The above savings will depend on how good the materials available
are for sailing rig making, and how well you set your sails.
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By using the number in the table for the conditions nearest to yours,
estimate the actual money which could be saved through using sail, as
follows:

As the engine is being used less, you can expect additional savings from
lower maintenance and engine wear costs. You will also be able to
increase fishing days if fuel is limited.

How much will the rig cost to make and main:~ia?

To decide if sailing is going to be worthwhile, we need an idea of the
costs involved. As a rough guide we can base this on the cost of the sail
material. Remember this is a rough guide only. Accurate costings can be
worked out later when the rig has been designed.

As a first estimate, for costing purposes only, the sail area will be as
follows:

Note that the resulting sail area can be in either square feet OR square
metres, depending on how the boat was measured.
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Note: This sail area estimate is for costing only. No sails should be
made before carrying out the tests in Chapter 7.

Find out the cost of sufficient sailcloth to make this area of sail (about
30!, more than completed sail area).

Again, as a first estimate, the cost of the whole sailing rig will be about
twice the cost of the cloth, or a bit more if many changes are necessary to
the boat.

Each year about half of the rig cost will be spent on maintenance and
replacements.

Thus, as a guide for decision making:
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We now have the cost of the sailing rig and already know the possible
cash saving from reduced fuel consumption. The comparison is the
most important factor in deciding whether or not sail would be
beneficial. Obviously, the operation of a sailing rig will need more work
than just running an engine, but the sail will get you home if the engine
stops.

Ifyou live in a remote area without regular supplies of fuel or mechanics
nearby to repair your engine, the use of a good sailing rig will give you
extra days fishing,
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6. The Decision — Is Sail Suitable
In This Fishery?

We have now worked out what sailing is, how sails work and which
sailing rigs are most commonly used. In section 4 we looked at the
things we have to think about to decide if sailing rigs could be practical
in your area, and in section 5 how much money will be saved by using
sail.

The following example, based on an actual fishing community which
introduced sail when fuel problems became bad, will help you decide
whether or not to introduce sail in your fishery.
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The following questions were asked at the start of Chapter 4; we can
now apply them to this example.

In Chapter 5, we discussed how to find out annual fuel costs. We then
combined them into a table which gave a percentage saving for particu-
lar types of boats.

Ifwe now apply these calculations to the fishing fleet which we are using
as an example, we find the following:
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The amount of money spent on fuel by each boat is $3,600 per year.

We have already seen from the table
on page 21 that a small boat travelling
a short distance across the wind and
using passive fishing methods should
show a fuel cost saving of about 30?;

i)
per year.

From the example of the fishing fleet

shown above, the saving per year is |

given by:

Ay s fodd
; . 3o
petant o -ty )
(1umuu:| (ﬂi‘) %rf’“"‘-e-?' - %\
ST AR g ni&&&i REAULAE | me T g na T
o v LA
TURE o Fiitity stving T 'i“"::‘:; Baceies | Shong | Lyt
L 15
| “logpeage  f R L4015 2 | s |20
CRetmseg 160} 30 pos [y b | o |
- wanent 2t nand 1 4g 0 5 0 30 [
= long yassap &0 s | o £ 0 o
- thort pusdoe 40 " o " 15 [y
3 | o Lot s |ais
e to s s 1s 10
5 0 0 0 ¥




The cost of a rig for a boat in the fishing fleet in our example can be
worked out using the calculations shown on page 22.

From this we can see that for an outlay of $64 on sails, a saving of $1,080
can be made on fuel costs.

In this example there is clearly an economic advantage to using sail of
about $6 per trip, without any reduction in fishing effort.

In fact, the fishing community in the example increased their catches
under sail due to greater range and safety, and at the same time reduced

fuel costs.

The next part of the book explains how to choose, make, and fit a sailing
rig.
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7. Choosing and designing a rig

T R e e e T e e "

Lateen Crab Claw Sprit Gunter Dipping Lug

7.5. Which is the best sailing rig for you?

The five sailing rigs shown above are described in Appendices 3 to 8.
Any of the sailing rigs will give good power if well-made and correctly
used.

‘The choice of which rig to use should be based on:

(a) Materials available, i.e., which rig can be built and controlled best,
using only materials which are easily found in the area.

(b) Some operational facts; for example, some rigs are easier to handle
than others and may be better suited to certain fishing methods.

{c) Usual wind and weather in the area.

Here are the main features of the five rigs. More details can be found in
Appendices 3 to 8.

Lateen Traditional in many areas. Requires a long spar, but this
can be made by lashing shorter lengths together. A good rig
for setting a large sail on a short mast. Not goed at sailing
towards the wind and not easy to tack. Simple to make. Takes
a lot of space in the boat when not in use.
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Crab Claw Very efficient for sailing across the wind. Easily controlled

Sprit

Gunter

Dipping
Lug

with light spars and a short mast. Not easy to tack. Can be
tied up the mast when not in use, away from fishing gear
and crew. Quite simple to make.

Good all-purpose rig. Sprit spar is long and needs to be
strong. Sail sets on quite a long mast. Tacks easily and can
be tied out of the way while fishing. Can be used with a jib
(see Appendix 8).

Good small boat rig. Short mast and spars. Tacks easily.
Not best downwind. Can be used with a jib. Easy to tie out
of the way when not in use.

Simplest shape of all. Very easy to make. Short masts and
spars. Not as easy to handle as some. Not easy to tack, but
can be tied out of the way when not in use.

Ifin doubt, use the Sprit which is a2 good rig to suit most purposes. A jib
can be added later if more sail is needed.
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7.2. What measurements are Mecessary to Work Out the Size of
the Rig?

Whatever sailing rig is used, its total sail area must be in keeping with
the size of the boat, and in particular with its stability (see Chapter 2).

Complete calculations are difficult and not necessary; there is a practi-
cal method of working out sail area which is very reliable. Itis done by
sitting people on one edge of the boat until it leans over to its maximum
safe angle (as far as you wish it to go when sailing).

This will usually be just before water comes over the side of the boat.

This is how to do it:
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If the crew would normally sit on one side of the boat when sailing
to help keep the boat level, then they should do so during this test.
This will aliow more men on the other edge to lean 1t over to its maxi-

mum safe angle.
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Now for the Optimum Design Area formula (ODA formula):

The ODA formula will give a sail area suitable for 20 knots of
wind - sce Conversion Table, page 136. If your winds are usually less
than 20 knots you will nced more sail, and with more than 20 knots, less
sail.

The formula gives the total amount of szil whether in one piece (e.g.
Dipping Lug) or in two picces (e.g. Gunter with jib).

The formula assumes people weighing 70 kg (154 Ib) on the edge of the
boat. Thin people will give too large a sail area; fat people will give too
small an area.

Cautien. The ODA formula will tend to over-estimate sail area on
twin-hulled boats.
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The Sail Area, Width and Length of the boat are the only measurements
needed to design the sailing rig. The shapes, sizes and quantities of every-
thing in the rig can now be looked up in the Rig Tables in Appendix 3 to
Appendix 8.
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8. Preparing the boat

Even if your fishing boat is already strongly built to make it seaworthy,
it will still need to have some changes made v aen it is fitted with a
sailing rig for the first time.

The rigging tries to pull the sides of the boat up and the mast pushes the
keel down.

8.1. The Boat

'The strains on a boat under sail are different from those when motoring
or paddling. The rigging tries to pull the sides of the boat up and the
mast pushes the keel down. Make sure the frames are strong encugh. Itis
sometimes necessary to fasten some extra frames beside the old ones.

‘The hoat will often be heeled at an angle for some time, so parts of the
boat which usualily stay dry may be under water. Extra caulking is needed
to stop leaks in wooden planked boats. A boat which has loose planks will
leak more than ever when sailing.

Rudders or steering oars will be used with more force, more often than
when using a motor. Fittings need to be made stronger.



8.2. Boat Improvements

The sailing performance of most fishing boats can be improved by mak-
ing the boat deeper, or using boards over the side (leeboards) or through
the middle (centreboards) to stop the boat sliding sideways. See
Chapter 2.

For small boats, the leeboard works very well. It is simple to use, and
easy to fit to the side of the boat. Make sure that the side of the boat is
strong enough to stop the leeboard pulling it out of shape.
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A better improvement is the centreboard, but this needs more changes
to the boac than a leeboard.

The narrow opening in the centre of the boat through which the centre-
board slides can be made through the keel or to one side ofit. The keel in
this area should be strengthened to stop leaks around the centreboard.
The box in which the board will fit needs to be higher than the waterline
when the boat is loaded, and should be supported by a cross-member at
the top. o

The position of the leeboard or centreboard is generally just behind the
mast. if it is teo far forward or too far back, it will make steering
difficult. A leeboard can easily be moved forwards and backwards while
sailing to get the right balance, but if you decide to fit a centreboard, then
sail first with a leeboard until you have decided on the position.
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Leeboards and centreboards can be made from hardwood planks of 20-
g0 mm thickness. For boats of 6-7 metres long, the board needs to be about
600 mm wide, and should have about one metre below the water. So, the
length of the board should be one metre plus the height of the boat’s side.

The addition of depth to the keel will have a similar effect and is often
easier to do, an additional timber keel being fastened under the existing
keel. A depth of 200-300 mm will be enough for a boai 6 or 7 metres
long, but this may be too deep if you are working in areas with shallow
water or from a beach.

8.3. Outriggers

Some small boats such as dug-out canoes are not stable enough to carry
sails. Thisis because a sail makes a boat lean over and if the wind is strong,
the boat may lean too far and fill with water. From Chapter 2 you cansee
that there are many ways to make a boat more stable; one of the best is
to fix an outrigger to one side of the boat.
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An outrigger is like a small canoe which is fixed to the boat with poles.
The outrigger must not fill with water so it is decked over and made as
watertight as possible. It may be fixed on either side.

The outrigger is usually about half the length of the boat and is not as
deep or wide as the boat to which it is fixed. For example,an8 mto rtom
(26 ft to 33 ft) canoe could use an outrigger of between 4 mand 5 m (13
ft and 16 ft) long. Tkis outrigger should be roughly 0.33 m (1 ft) wide
and .33 m (1 ft) deep.

| 300 mm I

F §
{The size will also depend.on what 300 mm
materials you have available to
make the outrigger.;
-2

Here is how the outrigger works:
If the wind is blowing {rom this side,
the outrigger is pushed under water
as the boat leans over. This stops
the boat leaning over too far.

Ifthe wind is blowing from this side,
the outrigger is lifted out of the
water as the boat leans over. This
time it stops the boat leaning too
far by balancing the wind pressure.
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Outriggers may be made in a number of shapes, for example:

The best shape is similar to number 1. The ‘V’ shape helps to stop the
boat slipping sideways.

An outrigger can be made by any method which is used for normal boat-
building, for example:

¢ A dug-out canoe with deck
* Plywood

° Glassfibre

* Wood pianking.

The best materials for poles are trees about 100 mm to 150 mm thick.
The figure below shows the best way of fixing the outrigger.
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Having built and fitted the outrigger, you still need to think about the
size of the sail you need. If you read pages 31 to 34 again, you will recall
the way in which the size of sail can be worked out. The method is the
same for a boat with an outrigger but there are some things to remember:

(a) When you measure the width of the hull, only include the huil
of the boat. DO NOT include the outrigger in this measure-
ment.

(b) When you tip the boat over, and count the number of men
needed, tip the boat until the outrigger is pushed right under
water. (This will also test if your outrigger poles are strong
enough.)

Now you can carry out the calculation.

The outrigger will add to the cost of making and maintaining your boat.
Look at pages 27 and 28 again and add the cost of the outrigger, outrigger
poles and fixings. The maintenance cost will depend on the matenal you
make the outrigger from, but somewhere between a third and a halfof the
total cost of the outrigger will have to be spent each year for mainten-
ance.
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8.4. The Mast

The position of the mast is usually about one third of the overall length
from the front of the boat. The mast should stand on a st¢p made from
hardwood and fastened between floor timbers or frames. The mast step
needs to be strongly fastened to the frames, so that it will not move side-
ways as the sail pushes against the mast. Make a central hole through
the step into which the bottom of the mast will fit.

‘The mast must be supported either by the deck or by a cross-member; it
may be already there, such as a thwart, or you may need to make and fit
onc. The cross-member needs to be as high up in the boat as possible, and
strongly fastened to the boat’s frames, as the sideways force from the sail
pushing on the mast will be high.

T

\

b
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The mast can be put through a hole made in the deck or cross-member,
or lashed in position against the rear edge of the cross-member.

8.5. Standing Rigging

Some masts are supported by standing rigging (wires or sometimes ropes)
from the edge of the boat up to the top of the mast. These are called stays
and shrouds.

The points on the boat where this rigging is
attached, both on the front and at either
side, need to be strong so that the rigging
does not pull the boat apart. This can be
done by fitting extra knmees and cross-
members fastened to the beat’s frames.

8.6. Running Rigging

The sails and spars are raised, lowered and controlled by running rig-
ging, usually ropes. Attachment points for running rigging lines need to
be strong, and positioned to be clear of fishing gear. The kalyard ropes
for raising or holding up the sails may hold heavy loads and may have to
be released quickly. These lines should be led to cleats positioned on the
mast support cross-member.
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8.7. Steering

When sailing, the direction in which the boat is moving has to be con-
trolled by steering. There are two methods of steering; the one you choose
depends on the shape of your boat and how and where you use the boat.

A rudder is most easily fitted to a boat which has a transem, in other
words, a Aat back end. Rudders can also be fitted to double-ended boats
where the stern is strong enough.

A steering oar s used when the boat cannot be fitted with a rudder, or
when the boat is operating in shallow water or from a beach.

Rudder

Steering oar

™

8.8. Rudder

‘The rudder is a vertical blade centrally fitted to the back of the boat. The
fastenings are made from metal or rope which allow the rudder to turn
from side to side. A rudder will not work unless the boat is moving for-
wards. )
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Metal fastenings are difficult to make and must be lined up correctly.
Rope fastenings are easy to make but will need regular replacement.

The size of the rudder is important. If the rudder is too big it will be
difficult to operate and will slow the boat down. Ifitis not big enough or
1o shallow in the water, you may not have enough control.

If your motor boat already has a rudder, when you fit a sailing rig you
may need to make the rudder bigger.
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The following table gives a rough guide to the area of rudders for different
es of hoat.

I UNDERWATER
BOAT AREA OF
LENGTH RUDDER

| (meores) w«m}
2 0-1%

4 022
b 0 31
? 0-3%
o 045
{2 0'S
14 0- 56
/4 (o'4

Ifyour boat is launched from the beach, then a fiixed rudder may not be
a good idea as it can be broken in shallow water. An alternative ts ¢
fting rudder.

Rudder down Rudder up




47

Boats with outhoard motors may have the motor moved to one side to
fit a central rudder, or can often use a steering oar.

If you are fitting a sailing rig to your boat for the first time and your
boat does not have a rudder, then fit a steering oar as a first step. Once
you have experience of your boat under sail, you may later decide to fit
a rudder.

8.9. Steering Oar

A steering oar needs more skill and effort than a rudder but works well
and is very easy to fit. The oar is loosely lashed at the back of the boat so
that it may be twisted or turned in any direction.

The oar is used as a sideways paddle to turn the boat when it is slow
moving or stopped. At speed, the oar is moved with a combination of
twisting and sideways movement.
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The oar should be made from light, strong wood. The drawing below
gives the size of a typical oar for a boat of about 7 metres long.

E: 3000 mm: :i
l :
K 1100 mm
1 40mmt I i
60 mm "

800 mm rl
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9. Making the Mast and Spars

9.1. Mast Selection

The obvious choice for a mast is a tree trunk, although other materials
may be used. A good mast is strong, straight and not heavy. Most small
boat sailing rigs need masts of between g and 7 metres in length. In many
areas, lengths of wood between 3 and 5 metres are common,; the size you
can find will help you with the choice of rig it is possible to make.

Most species of tree ave suttable for tnast making. Among the best are
Pine, Mangrove, Eucalyptus and some hardwoods. The suggested length
of the mast is given in the Appendices, but before cutting the tree
remember to add the depth of the boat to the length given.

Mast length

from table Mast length needed

- i : “/J

Woaod is not the only material which can be used to make masts. I alu-
minium or steel tubes are available, they will be suitable if their weight
and strength are about the same as a wooden mast would be. Generally,
steel pipes are too heavy, but small tubes could possibly be used for masts
on rigs like a Crab Claw or Lateen.

Depth of boat




9.2. Wooden Mast Making

K0

The selected iree should be cut down and the bark and branches removed.
Itshould then be dried by leaving it, lying flat, for several weeks. This s
important since the mast will not be strong or last very long if it is not
propetly dried (scasoned). Drying may causc shakes (splits along the
grain) in some species of tree. These do not usually affect the strength of

the mast.

Cut the mast to the correct length and trim tt down to size as necessary.
The diameter at the top should be about half the diameter at the bottom.

|
TOPE,
t

2D

The base of the mast should be
shaped as shown to form a strong
end to fit into the mast step.

Fasten wooden chocks to the top of
the mast as shown to support the
rigging. These need to bestrongly
fixed. This method is better than
holes which go right through
the mast, as they will weaken it.
Deadeyes for halyards arc also
fitted by chocks as shown in the
Appendices.

‘?BDTTOM

D

The mast is now ready for the rigging, and can then be fitted into the

boat.
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9.3. Spar Selection

Spars are the poles used to spread the sail area away from the mast. Each
type of rig has different requirements, so the materials you have available
will affect the type of rig you can make (see Section 4).

The best material is young hardwood trees, although any tree used for
mast making is also suitable. Bamboo is also good, but may have to be
replaced regularly.

Several shorter lengths of wood can be lashed together to make a spar.
This method is suitable for Lateen and Crab Claw where the spars are
long. The Sprit rig needs a long spar which must be ight and stiff. Ifitis
not, it will bend in the middle and probably snap.

Other spars, such as those for Gunter and Dipping Lug rigs, are shorter
and need to be strong to keep the shape of the sail. Some bend in the spar
is a good thing as it gives the sail some flexibility in stronger winds.

The length of a spar can be worked out from the Appendices, or by
making the sail and then cutting the wood to fit.



52

9.4. Spar Making

The spar should be prepared and dried in the same way as the mast. The
shaping of spars differs from rig to rig. On some rigs, the spar is thicker
in the middle than at each end, whilst on others, the spar simply tapers
from onc end to the other. Usually, booms are the same thickness from
one end to the other. The Appendix for your chosen rig will show the
shaping and dimensions of spars.

Some spars, mainly booms, need to turn around the mast. This is done
by using a fork of a tree or wooden chocks lashed tightly to the spar. The
boomi is held in position against the mast using wooden blocks or rope.
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10. Making the Rigging

10.1, Standing Rigging

Standing rigging is needed with most rigs to hold the mast up. Suitable
materials are wire, steel rod, wire rope or rope. They need to be strong
and not stretch too much.

[

The standing rigging is attached to the boat at (usually) three points.
The approximate positions are shown above. The side stays must be
behind the mast.

The rigging should be attached to the
mast with a loop around the top of
the mast. This loop is spliced (see page
56) or seized, and held in place by
wooden chocks fitted to the mast.




34

To hold the mast up properly, the rigging must be pulled very tight.
This is done by using deadeyes and a thin line called a lanyard. The
rigging is made fz:! round a circular wooden block (the deadeye) which
has three holes bored in it. Another deadeye is made fast at the attach-
ment point on the boat. The lanyard is laced through the holes in each
block, pulled tight and tied — this makes the rigging very rigid.

When cutting the rigging to length, remember the following things:

Metal rigging can be welded or mechanically fastened. It needs careful
inspection, as corrosion will weaken it. Wire rope should be spliced and
needs oiling to prevent rust.
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1e.2. Runuing Rigging

All the ropes needed to control the sails are known as ruaning rigging. These
are halyards, sheets and other control lines.

Rope is made from many different materials. Some are man-made ‘plas-
tic’ ropes such as polypropylene or nylon; others are made from natural
fibres. Man-made ropes stretch more than natural fibre and slowly break
down in sunlight, becoming stuff and weak in time. They also break
quickly if rubbed in one place by a sharp corner (¢chafe). Natural fibre
ropes shrink when wet and swell in size, sometimes jamming deadeyes.

Suitabile sizes for running rigging are shown in the Appendices but you
will have to see what is available in your area. A disadvantage with thin
rope is that is is difficult to hold.

Pulling a rope can be made easier by using a looped system as shown
below. The more times the rope runs back and forward, the easier the
rope is to pull. Deadeyes should be used so that the rope runs smoothly.
This system is known as purchase.




10.3. Splicing and Seizing

A loop in a piece of rope or wire can be made by splicing or seizing.

Splicing involves opening up the
strands in the end of the rope, then
threading them back through the

rope.

Seizing simply involves tying the rope
together with twine or thin rope. Itis
not as strong as splicing, but a lot
easier to do.

£0.4. Stepping the Mast

Once the standing rigging and any halyard deadeyes have been at-
tached to the top of the mast, it can be put up or ‘stepped’ in the boat.
Make sure the foot of the mast fits tightly into the mast step and is sup-
ported by the deck or cross-member. Connect the standing rigging to
the boat and tighten it so that the mast is not straining the cross-member.

You are now ready to attach the spars and make the sails.
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11. Making the Sails

This chapter will show you how to make sails with either three or four
sides. Having chosen your rig, you will need to read this chapter together
with the Appendix of your chosen rig (Appendices 3 to 8).

The quality of the sail material and the standard of workmanship when
making the sails will both affect the performance of the boat when sail-
ing. When finished, the sails should be maintained as well as local condi-
tions will allow. Sails which are looked after well will last much longer
and perform much better.

11.1. Selection of Materials

(@) Terylene cloth is the most stable material for workboat sails, but is
often not available and is expensive. Man-made fibres tend to be broken
down in sunlight, so a terylene sail is not necessarily long lasting. The
thread used to sew the sails does not sink into terylene cloth so may be
damaged by chafe; broken thread needs replacing quickly to stop the
sail coming apart.
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(b) Nylon cloth is suitable for small sails of less than 8 square metres. It
stretches too much to be used for larger sails.

(c) Cotton cloth varies considerably in quality — generally the more
seeds (black spots) you can see in the raw cloth, the lower the quality.
The strength of the cloth depends on the length of the individual fibres
in the strandds which make up the cloth (the staple length). The longer
the fibres, the stronger the cloth. Many cotton cloths are not woven
tightly enough to hold the wind. You can find out by blowing through a
sample and feeling the amount of air passing through. Many close-
woven drill-type cottons are suitable for sailmaking; it is better to buy it
in the raw state {before it has been dyed). Cotton rots if left wet and is
also stift and difficult to handle when wet. Thread sinks into the cloth,
so does not rub against standing rigging.

(d) Flax cloth is generallv stronger than cotton but does stretch more.
[tis easier to handle when wet, butis heavier so is more suited to larger
sails. Flax is casily grown and is often available. Finished sails should be
treated as for cotton to prevent rot and deterioration {see ‘Mainten-
ance’, page 72).

(¢) Polypropylene or polyethylene reinforced plastic sheet is ofien
available and can be used for small craft sails. The material is stretch-
resistant and holds reasonable shape when made into sails, though
frequent folding and exposure to sunlight will reduce life. Sails made
from plastic should last up to 6 months,

All sail cloth is available in a variety of widths. Cotton and flax cloths
should be bought as wide as possible and false seamed (see page 62) to
maximum 500 mm widths.



59

(f) Thread. All sailmaking should be carried out with nylon/terylene
thread for machining, regardless of the sail cloth in use. Linen thread
may be used, particularly for hand sewing, but cotton thread is to be
avoided due to its lack of strength and poor resistance to rot.

Where possible, sailmaking should be done by machine to give regular
seams and good finished shape. Ordinary domestic sewing machines,
foot or hand powered, are satisfactory for small boat sails up to 20 square
metres in area.

1.2, Sailmaking

A large, flat arca is needed for laying out and sewing the sails. Ideally,
the sailmaking site chould have:

* a floor surlace big cnough to spread out the largest sail full size. The
best floor surface is wood, so that the cloths can be laid out and held in
place by spikes or nails. If earth or cement are used, the surface should
be as smooth as possible;

* shade from the sun and protection from rain and wind;

° the sewing machine positionied close to the sailmaking floor, with space
around it to aliow for handling of large areas of cloth.
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Tools needed for sailmaking.

~ Sewing machine, spare needles, size 18 to 25.

— Nylon, terylene or linen thread.

— Hand-sewing palms. See note below.

— Selection of sail needles, sizes 14 to 18. See note below.

— Hollow fids for splicing. See note below.

— Scissors and a knife to cut cloth.

~ Chalk for marking floor and cloth.

— Tape measure, at least 10 metres long.

— Battens to mark curves, as long as the longest side of the sail.
— Straight edge, 3 to 5 metres long, steel or hardwood.

NOTE:

» A hand-sewing palm is made of thick leather. It is worn on the hand
when hand-sewing sails and protects the hand when pushing needles
through sailcloth. If palms are unavailable, use a block of wood,
although this is not as convenient.

¢ Sail ncedles are made from hardened steel; they need to be strong, as
sailcloth 1s tough and needs a lot of force to sew.

* A hollow fid is used for opening up a rope to make a hole for splicing,
or to allow a smaller piece of rope to pass through. If a fid is unavaii-
~ble, use a piece of steel or brass pipe of 25-40 mm diameter, cut at an
angle like this:

(

Making the sails

To make a sail you need 30, mora sal ctoth than the area of the sail to
be made. The extra is to allow for making the strengthening pieces at
the corners and edges. Little is wasted.
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For simplicity, the making of sails can be divided into eight steps:

STEP ONE. Draw out the shape of the sail on the ground by marking
each of the corner points and joining them with straight lines. The lines
can be ropes or chatk marks but must be permanent enough to remain
for the two or three days required to make the sail. You now have the
plan.

To draw the plan of a three-sided sail you need only the lengths of each
side; for a four-sided sail you need the four lengths and one diagonatl
length. Always start by drawing out the diagonal.

Check that the shape laid out looks gencrally the same as the shape of the
sail shown in the Rig Description Appendix 3 to 8.

STEP TWO. Lay the cloths on the plan; start with the /eech or back
edge of the sail, which should lie exactly on the marked line. Lay each
cloth parallel to that edge, overlapping each other by about 8o mm,
and overiapping the top and bottom by about 150 mm. o

!
1
1409897

15amm |
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STEPTHREE. Each of the cloths is now ready for false seaming. This
means stitching folds inio cach cloth from top to bottom. The distance
between chese folds should not be more than 500 mm. False seams rein-
force the sails and help them keep their shape.

Lines of sewing

Starting from the leech edge, take cach cloth in turn and false seam it
every 500 mm, laying the cloths back on the plan after they have been
false seamed. Leave an overlap of about 50 mm between cloths.

STEP FOUR. Keeping the 50 mm overlap, join up the cloths by sew-
ing them together like this:

Lines of sewing
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When all the cloths have been sewn together, they should form a rough
‘sail’. This should overlap the plan by about 150 mm except the leech

edge, which should lie exactly on the plan line.

STEP FIVE. Take a batten and a marker and mark out the curved
edge shapes of the sails like this:

Area of
sail cloth

Curved
lines
tobe
cut

NOTE: All sail edges are curved except {or the leech which is straight
on all ngs. The only exception to this is the Crab Claw, which has a cur-
ved Teech. See the Appendix of vour chosen rig.

The curves will put shape into the sail and increase the power you will
get from it. Too much curve will make a sail which will not work when
sailing towards une wind. Too little curve will resuld in a flat sail with
hittle power.
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The curve required for each edge of the sail may be read from this table.
Note that there is no curve in the leech of any sail, except the Crab Claw.

2
3
4 100
S 125
6 150
The table refers to all sails except the
Crab Claw. The dimensions for CCrab g 45
illaw sails will be found in Appendix ] P 2140

Using scissors, cut exactly along the marked lines, keeping the strips of
cloth which vou cut off.

-2 Paiches.
STEPSIX. Using offcuts of cloth, cut
out the corner strengthening patches.
You will need two for each corner of
the sail, as shown, and two for each Reef pointls
reef point. The patches need to cover
500 mm each side of the sail.

FJ&?

Sew the patches onto the sail to match the edges already cut.
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STEP SEVEN. Take the strips of cloth which were cut off when shap-
ing the edges of the sail. Fold them over to lose the cut edge, and sew
them along all the sail edges, sewing through the corner patches.

N Lines of sewing

Make sure that the strips follow the pre-cut edges of the sail, so as to keep
to the curves which were marked out in Step Fiv~,

STEP EIGHT. The sail is now ready for roping. Rope is sewn conti-
nuously along the mast edge of the sail and along the edges which will
be laced to spars.




66

Before being sewn to a sail, the rope is stretched for several hours and all
kinks removed. The rope is then stretched again between two uprights,
and the edge of the sail held to it with stitches, every two metres. Note
that you start in the middle of the rope, with the mast edge of the sail.

Following this, the rope is sewn to the sail using one stitch to each lay of
the rope, keeping the upper edge of the rope level with the sail edge. Make
sure the rope does not twist.

Needle
Rope .
_ 4!
- s N e - - by o ™ ?
:‘:
PR . - . ’
A
Sait 4"
_ g
- e ]
’
7
i.
Twine g
J 7
’
#
Rope [}

ALURETUTEUERURIRUR AN OARRARY:

At cach corner of the sail, the rope is left in a loop which is seized and
sewn in.
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At corners without edge roping, such as the clew, a short rope is sewn on
which extends beyond the reinforcing patches. This rope has a loop

which is seized and sewn in.

Patches

The rig drawings in Appendices g to 8§
show the reef points for each particular
sail. Reef points are needed to tie up the
locse part of the sail when the area must
be reduced 11 a strong wind. At the place
on the edge of the sail where a reef point s
shown, a short length of rope is sewn on as
shown in the drawing. Once again, a loop
is seized and sewn in.

Across the sail in linc between the reef
point and the front edge, small patches are
sewn over the scams. They are sewn on in
the same way as corner patches. Make a
small hole through both the patches and
the sail, and sew around the edge of the
hole to prevent tearing the satlcloth, A thin
line about 500 mm long is passed through
the hole and knotted on cach side of the
sail.

.

i L

The sails are now complete and ready to be put onto the boat.
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It is worth remembening that:

Sail maintenance is explained fully at the end of the next chapter.
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12, Attaching and Hoisting the Sails

Once the sails are complete they must be attached to the mast and spars
as appropriate. This is done by lacing. There are twe methods of lacing;
one for the spars, where the sail is permanently attached, and the other
used on Sprit and Gunter rigs to enable the sail toslide up and down the

mast.

Method 2

allows sail
to slide
down mast

Lacing - method 1

This method of tight lacing is used to permanently attach sails to booms
or spars.

Start with a piece of line or cord which is one and a half times as long as
the side of the sail (o be laced. At one end, attach the line to the corner of
the sail and pass it around the spar and back through the corner hole,
pulling the line tight. About 300 mm along the sail edge, thread the lacing
line under one strand of the edge rope. around the spar, and back through
itself, as shown below.
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This is repeated at equal intervals along the spar. At the end of the sail
edge, the line should be pulled tight and tied to the corner of the sail.

At either end of the sail edge, a short line is attached to the corner of the
sail, pulled tight, and tied to the spar. This keeps the edge of the sail tight
along the spar. See picture on page 71.

Lacing - method 2

This type of loose lacing is used where a sail is to be pulled up and down
the mast and needs to slide easily.

Start with a piece of line or cord which is twice as long as the side of the
sall 1o be laced. Atone end, attach the line to the corner of the sail. Abont
300 mm along the mast, thread the lacing line round the mast, under one
strand of the edge rope, and back on the same side of the mast. A further
300 mm along, repeat this on the other side of the mast as shown below.
The process is repeated until the whole sai! side is laced to the mast.

Care should be taken that the lacing is loose enough to aliow the sail to
slide, remembering that the mast is thicker at the bottom than at the

top.



71

Halyards

If the sail and spar are large and heavy, two blocks will be needed to make
pulling the sail up easier. This method is described in more detail in Sec-
tion 10, and i1s shown below.

The halyard should be tied to the spar
and held in position with chocks.

Halyards and sail corners should be tied to the spar, as this method does
not reduce the strength of the spar. Wooden chocks fitted o the spar will
stop the rope slipping and help to position it each time the sail is hoisted.
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Maintenance of sails

Sails should be looked after as well as possible. Sails which are well-
maintained will last much longer, and wiil perform better.

Man-made sailcloth, such as Terylene, tends to break down in sunlight,
so sails made from this material should be covered when not in use.

Natural materials, such as cotton or flax, will rot if left wet; salt water
makes this problem worse.

Whenever possible, therefore, remove all sails from the spars and wash
them in fresh water. They should ther be left latiodry. When dry, they
should be folded and then stored in a dry place.
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13. Testing and Sea Trials

Before going to sea for the first time, it is essential that the boat with sails
fitted is thoroughly tested. To make sure that the rig works correctly

and safely:

— Launch the boat in calm conditions and check for leaks;

- With the crew on board, check that the boat does not roll too
easily or too slowly, which may happen if the mast is too heavy;

— Test the strengih of the rig by straining the mast and checking
the rigging attachment points on the boat. It should be possible
to tip the boat over by pulling on a halyard to the top of the mast
from outside the boat;

— Raise and lower the sails to check that halyards and sheets move
easily, and that any lacing methods work correctly;

~ Check the fit of the sails. Adjust to avoid wrinkies or bagginess;
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~ Try the rudder or steering operation. Make sure it does not get
in the way ¢ "sailing or fishing gear;

— Now try sailing in a light wind. Is the boat stable? Does the strain
on the rig cause the hull to leak? Can the boat be steered easily?

— Try sailing with both more and less crew and gear;

— Is the sail too large — or toosmall — for comfortable sailing in
average winds?

~ Practice reefing and controlling the sails in stronger winds.

[t must be possible to control the rig and the steering in all conditions.
The boat must not have too muchssail, so that there is a danger of capsizing.

The first fishing trips should be in company with other boats while fishing
methods are worked out. The steadier movement and increased safety of
the sailing craft will soon become apparent.

Long, offshore trips should not be made until the crew has confidence in
the rig, and can handle it safely. Remember that the wind may drop, or
blow from the wrong direction, so engine or paddles may still be needed.
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14. Performance Monitoring and
Log Keeping

Having installed sail on some fishing boats, it 1s a good idea to record their
performance to check that the savings which we worked out in Chapter 5
are in fact being made.

Write down fuel consumption and catch per trip during a whole season.
Compare this with similar boats, or the same boats before conversion.
Note whether boats with sails catch more or less fish, and whether they
make more or less trips per year. At the same time make a note of wind
and sea conditions.

All this information can be easily written inte a table like the one shown
below. Ifitis filled in at the end of each day’s fishing, it will have enough
information at the end of the season to make comparisons simple.

Boak
s .
Lind dusecrion :
wWwd speed
Set S
Hours | engune -
sl ¢
Foshing
LAYk
s o7 700
VA .
This example shows the | M | wsed -
sort of table which will wk
give enough mformation Repaurs
at the end of the season i
to work out any savings | Remaes -
that have been made.
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BHast

Batten

Beam

Beaulort

Belaying Pin
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Weight to give the boaustability. Usually
metal or stones placed low down or on
the keel.

Flexible strip used 0 draw curves when
cutting out sails.

The width of the boat at the widest part.

A scale of wind speed from o to 12.

Force o = nowind
Foree 4 = light wind
Force 6 = strong wind
Force8 = gale

Force 1o = storm
Force 12 = hurncane

isee Conversion Table, page 134,

Pin 1o which a halvard is tied. A cleat
does the same job.

—




Boom

Brailed

Capsize

Caulking

Centreboard
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a- A spar along the bottom edge of &
sitil. Used on Guater rigs.

(b} A spar used when sailing away from
the wind, to spread the sail. Tied 10 the
ower back corner of the sail and pushed
aut from the hoat in Dipping Lug or Sprit
rigs.

A sail which s folded up when not in use
by teans of a tope. (See page 109, )

To tern the boat over on 10 its side, or
upstcde dowa (usually by acaident .

Cotton or other material mserted bet-
ween the wooden planks of i boat o make
them water-tighe.

A flat board stickiag down inlo the water

m a stot built into the centre of the boat.
Can be raised and lowered. Stops the boat
shipping sideways when sailing.




Chale

Chock

Cleat

Clew

Control Line

Craht

COrew

Crass-Member

Deadeye

8o

Wearing out of ropes or sail cloth, usually
by rubbing round or over a sharp corner,

A piece of wood used to position or hold
firm a rope or another piece of wood.

A device for securing a rope such as a
halvard. The rope s wound rovnd the
cleat, which prevents it moving or slip-
play. See also belaying pm.

The back tower corner of the sail,

A smakl rope used 1o adjpust the position of
a sail or spar.

A boat.

The people needed in the boat for sailing
wanl fishang.

A piece of woad fixed across the boat,
ittty used Hor supporting the mast see

thwart .

A cireular piecce of woad with @ hole or
hotes through w, used as a wening point
tor a rope.




Pownwind

False scams

Fastening

Fid

Foresiay

Frames
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Siructure covering the top of the hull.
May cover all or part of the boal,

Away lrom the wind.

Strengthening seaws sewn along the
length of a piece of sail cloth. Helps the
sail to keep its shape.

A nail, bolt or screw used when building
a boat.

A tool used in vope work. Used for open-
g up arope o make ahole for sphicing,
or to allow a smaller piece of rope to pass
through.

Part of the standing rigging which goes
from the top of the mast 1o the front of the
boat,

Waooden ribs, inside the boat, w support
the planking.



Gybe

Halyard

Hand-Sewing Palm

Heel

Hull

Jaws

Jib

Keel

Knee
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Turning the boat round whilst pointing

away from the wind.

A rope which is used o pull the sail or
spar up.

See Palm.

To lean the hoat aver.

‘The outside structure of the boat.
Pieces of wood used to position a spar.

Asmall wiangular sail which can be setin
tront of the mast. Also catled a headsail or
fib isee Appendix 8,

The part of the boat under water, Stops
the boat slipping sideways when sailing.

Wooden block used as support or rein-
torcement,
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Knot (a} Method of joining two or more ropes
together.

{bj A measure of the speed of a bout or
the wind. 1 knot equals 1 nautical mile
per hour {see Conversion Table, page
1341

Lacing A thin rope for attaching the edge ofa sail
Lo d spar.

Lanvard A short rope used o attach one thing to
anaother.

Lash ‘T'o join or hold two things together using
rope.

Faoech The back edue of the sail.

Leeboard A Hat board sticking down into the water,
attached to the side of the boat. Stops the
boat slipping sideways when sailing. Can -
be ratsedt or boered oing 2 oo T LN G w—
be raised or lowered using a rope. K‘"“m:"U* =
Lift The force produced by the wind blowing

across 4 sail which drives the boat.




Make Fast

Mast

Mast Step

Outrigger

Palm

Planking

Purchase

Reef, Reefing
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Totie a rope w stop it moving or slipping.

A pole or several poles on which sails and
spars are hoisted.

The block mito which the bottom of the
mast s fitted,

A small float, like a canoe, which is at-
tached alongside a bigger boat 1o improve
its stability.

Made of thick leather. Worn on the hand
whien hand-sewing sails. Protects the hand
when pushing needles through saileloth.

Thick strips  plianks of wood, tixed edge
to edge, which make up the bull of 2 boat,

Method used 1o make pulling ropes casier,
explained on page 56).

Fo make the sail smaller by folding or
rolling, used when the wind is strong.




Reel Points

Rig

Rigging

Rudder

Running Rigging

Sea breeze

Seize

Sheet

Shrouds
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Points on the sail at which small ropes are
used to tie up loose sail when reefing.

"Fhe spars, sails and rope needed to make
a boat ready to sail.

See Running Rigging and Standing Rig-
ging.

Moveable underwater part of the boat
used lor steering, instead of an oar,

Ropes to controd che sails, sush as halvards
and sheets,

Wind which blows trom the sea wowards
the tand whien the sun is hot

Method of tving the end of a rope back on
isetf 1o torm a loop.

Rope which is used to pull in or let out a
sl

Parts of the Standing Rigging which go
tor the sides of the haat.




Splice

Sprt

Stability

Standing Rigging

Stays

Step

Stern

Facking
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A wooden or metal pole used to set the
sails. Masts, booms, sprits and vards are
all spars.

Method of joining ropes together by
interweaving the strands.

A spar used to support the top back cor-
ner of a sail (sce Appendix 5).

The stability of a boat is how hard it tries
to stay upright when being tipped over
by heavy hshing nets, people, waves, or
the wind on the sails.

Wires or vopes which hold the mase up.
Usually three are used, one at each side,
and one at the front of the boat.

Parts of the Standing Rigging which go
to the front or back of the boat.

See Mast Step.

The back of the boat.

Turning the boat round whilst pointing
towards the wind.

~ Y/

Y¥g

Vd
T




Thwart

Transom

Waterhine
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A seat or bench fixed across the hoat. A
type of cross-member.

The flat back end of the boat, not used on
all boats.

The level of the water along the side of
the boat when it is Hoating,

transom
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APPENDIX 2.

Each of the following Appendices contains a short descrniption of a particular rig, and
tables of information to cnable you to design and construct a ng,.

The tables give the dimensions necessary to lay out a particular size of sail (see Sail-
making Chapter 12, These measurements are exact.

Information on spar and rigging sizes is also given as a table. These measurements are

approximate - they will help vou find out the matenals you need to buy for making

the nig.

The bllowing points should be noted:

{A1 The length of the mast is given to deck level and does not include the part ol the
mast inside the boat. Measure the depth of the boat and add this measurement to

the mast length.

For example:

o Alast fength ifrom able: = 4.5 metres
° Depth of boat = o7 meres
*  Mast leogth needed = 4.5 F 0.7 metres = 5.2 metres
H L ettt i
4 &
45
52
i
0.7
¥
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{B) The thicknesses given lor the mast and other spars are for good quality materials
which arve not cracked or rotten. It poor quality wood or other materials are used,
these measurements will need 1o be made farger.

V(G The lengths of ihe shrouds and forestay allow for atachment to mast and dead-
eves, although you should remember that the exact measurements depend on the
length and width of the boat.

i When making the nig, the sail. spars, rigging and ropes shouid be Laid out on the
ground o check thatall the lengths are sufficient.

Fxample:

SAIL
AREA

Y T

hutdb\ oF sudas

A

&

-

S

41

23

36

10

65

35

54

e
ks

wekyes

wghkR)

wphes

K

D b

B ®

e U - N A
witly watha

*!‘iili,.
wihn

So, i you need o make a
length of the sait sides:

A = 6.5 mecres;

Halvard length

Sheet length
Control line length =

B = 15

4 metres
£3 metres
LT metres

metres; (0 = 5.4 metres.

Halvard diameter
Sheet diameter
Control [ine diameter

1o square metre sail. the wbles above are used 10 And the

8 mm
8 mm
8 mm
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LATEEN RIG

General The Lateen sail is three-sided, it sets on a short mast and has a long spar
on the top edge of the sail. The Lateen rig has been used for centuries on
traditional craft alf over the world.

Spar
\ Control line
Mast — \ ]
—\\ Sheet
N— /“
Mast and The mast should be angled forward slightly as shown in the drawing;
Rigging this makes changing the sail from one side to the other easier. The mast

isshort and standing rigging is only needed on boats over 7 metzes long,
"This rigging is changed from side to side each time the sail is tacked.

Spar "The spar spreading the sail is very long and so needs to be strong and
light. It can be made from several shorter pieces lashed together. The
spar should be thicker in the middle than at either end.

Sail The top edge of the sail is laced to the spar using Method 1 {see page
t9).



Halyard

Sail Control

Handling

Reefing

Stowing
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‘T'he sail is hoisted by a rope halyard tied to the upper spar. This hal-
yard should be attached between one third and half way along the
length of the spar from the bottom end. The end of the halyard is iied
(o a ¢leat on the cross-member which supports the mast.

The angle of the sail is controlled by a rope (or sheet) at the back
corner of the sail. Two further lines are used to control the sail. Gne,
attached to the top of .he spar, controls twist in the sail. The other,
attached at the bottom, of the spar, controls the angle of the spar.

The sail is tacked by lowering and relioisting on the new side. Gybing is
achieved in the same way, but with practice the sail can be allowed to
blow round in front of the mast. Sailing iowards the wind or across the
wind, the spar is angled upwards. When sailing downwind, the spar
can be allowed to set horizontally.

The sail is reduced in strong winds by loweriag the spar and ying off
the loose sail along the botiom edge.

When not in use, the satl can either be stowed on deck or be pulled up
against the spar so that it does not catch the wind.
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CRAB CLAWRIG

General The Crab Claw sail is three-sided witlt ong spars on the upper and
lower edges. Iz is set on a short mast. This rig is common on multihull
craft in the Pacific.

Upper spar
Reef point
Mast
Boitom spar
Halyard
Sheet

Control line

— -

Mast and The mast is installed in an upright position. Since the mast is short,
Rigging standing rigging is not usually used to support it.
Spars The spars spreading the sail are long, so they need to be strong and

light. They may be made from short lengths lashed together, or from
a leng piece of wood. Anideal material is Bamboo. The spars are better
if they are curved 1o follow the shape of the sail.

Sail The top and bottom edges of the sail are lazed to the spars using
Method I isee page 9.

Halyard The sail is hoisted by a rope halyard tied to the upper spar. This hal-
yard is tied about halfway along the upper spar. When hoisted, the
halyard is tied w0 a cleat on the cross-member which supports the mast.
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Sail Controi The angle of the sail is controlted by a rope {or sheet} tied to the
bottom spar. A further line attached at the front lower corner of the
sail is used to control the amount the sail is tilted up or down.

Handling When tacking, the sail is pulled round the back of the mast and the
torward line re-attached. Gybing is done in the same way. The angle
at which the sail is tilted up or down is important. A good all-round
position is shown in the drawing, but when sailing downwind, the sail
can be more horizontal.

Reefing 'T'he sail is reduced in strong winds by lowering the upper spar and
tying off the loose sail.

Stowing When not in use. the sail can either be stowed on deck or be pulled up
agamnst the mast so that it does not catch the wind.
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SPRIT RIG
General "Fhe Sprit rig uses a four-sided sail which is spread by afong spar across

the sail, ealled wsprit. This rig is most commonly used on small boats,

and sometimes on larger boats with a jib (see Appendix 8). This rig is

casily handled by a small crew.

Spar
Control line
Mast
Sheet
S _‘__,.-""

Mast and The mast should be in an upright position with the standing rigging
Rigging tight.
Spar The spar cor sprit: is long, so it needs to be strongly made. It is best

made from a single piece of wood, but several pieces can be used if they
are strongly lashed together :see page 51 . 'FThe spar should not bend;
the sail will work much better if the sprit is very stff.



Sail

Halyard

Sail Control

Handling
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The bottom end of the spar is tied to
the mast using a rope which is passed
loosely round the mast and back to the
spar. This rope fits over a chock on the
mast, and supports the spar.

A boom is sometimes used when sailing away from the wind.

‘The front edge of the sail is Jaced to the mast using Method 2 (see page
70}. The lacing should not be pulled too tight. The top corner of the
sail should be tied to the spar with a knot which will not slip down the
spar.

A single halyard hoists the sail, and the end is tied to a cleat on the
cross-member which supports the mast.

The angle of the sail is controlled by a rope (or sheet) at the lower rear
corner of the sail. The upper end of the spar (or sprit} is also controlled
by a rope tied to the top of the spar. This sprit control system reduces
the twist in the sail when sailing across or towards the wind.

The sail turns behind the mast when tacking or gybing, so does not
need any special techniques.



Reefing
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The sail can be reduced in strong winds by two methods:

ONE By lowering the satl down
the mast, and tying the excess at
the bottom edge.

The spar is lowered down the
mast, 50 there should be a second
chock on the mast at the level of
the boom to support it.

TWO Ry removing the sprit to
leave a triangle. The excess sail
should be tied back.




Stewing
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"t he sprit rig has a useful method of stowing the sail at the top of the
mast. A rope is taken from the top of the mast, around the sail, and

back to the top of the mast. When this rope is pulled tight, the middle
of the sail is pulled towards the top of the mast, leaving the deck clear

for fishing gear handling. This is known as brailing.




P10
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SAILS AND RUNNING RIGGING
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GUNTER RIG

General

Mast and
Rigging

Spar

The Gunter sail is four-sided. The top spar is almost upright, which
allows a tall sail to be set on a short mast. The bottom edge of the sail is
spread by a boom. The Gunter rig is most commonly used on small
boats and is especially good when sailing towards the wind. A jib (see
Appendix 8) may be easily fitted. This -'g is easily handled by a small
crew.

Standing rigging is used tosupport the mast. The mast should be upnght,
with the rigging tight.

The sparis long, so it needs to be strongly made. It is best made from a
single piece of wood, but several pieces can be used, if they are strongly
lashed together (see page 51 .
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The bottom end of the spar is
positioned on the mast by a pair
of jaws, and held against the mast
by a short rope. The jaws are
made from two chocks. They
need both to be strongly made
and strongly held to the end of
the spar.

The front end of the boom also has jaws to position it against the mast.
These are also held against the mast to stop boom movement. They
are made either from the fork of a tree, or from two chocks, as shown
in the drawing.

Sail The top edge of the sail is laced to the spar using Method 1 {see page
69). The bottom edge of the sail can either be laced to the boom using
Methad 1, or it can be pulled tight at the back corner and tied, leaving
the bottom of the sail unlaced. The front edge of the sail is laced to the
mast using Method 2 (see page 70}, taking care not to pull the lacing
too tight,
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Halyard The sail is hoisted by a single rope halyard. This should be tied to the
spar about one-third of the spar length from the bottom end. When
hoisted, the halyard is tied to a cleat on the cross-member which

supports the mast.

Sail Control The angle of the sail is controtled by a rope {or sheet) on the back end
of the boom.

Handling The sail is easy to handle. It turns behind the mast when tacking or
gybing, so does not need any special techniques.

Reefing The sail can be reduced in strong
winds by lowering the spar and
tying the loose sail at the bottom
edge. The halyard should then
be moved further up the spar to
keep the spar upright.

Stowing When not in use, the sail is either stowed on deck or the boom can be
tied against the mast to keep the deck clear for fishing gear handling.
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DIPPING LUG RIG

General The Dipping Lug has a four-sided sail which is spread by a spar at the
upper edge. It can be used on boats of all sizes. It is not supported by
standing rigging, so on small boats the mast may easily be removed or
lowered to the deck. This makes the Dipping Lug rig particularly suit-
able for fishing boats which operate through surfon to a beach. The
Dipping Lug rig sails well cowards the wind. It also performs well
across the wind, but needs a boom when sailing downwind.

Mzest and The mast does not have standing rigging, but the halyard is tied to the

Rigging edge of the boat; this gives side support to the mast when the sail is up.
The mast should be held firmly upright by the mast step and by the
lashings round the cross-member or by the hole in the deck.



Sail

Halyard

Sail Control
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The spar at the top of the sail needs to be stiff and light, and should be
thickest in the middle. [t is best made from one piece of wood, but
several pieces can be used if they are strongly lashed together (see page
51). A boom is sometimes used when sailing away from the wind.

The top edge of the sail is laced to the spar, using Method 1 (see page

6g). The other three edges do not have spars. The lower front corner
of the sail is tied to the front of the boat.

The sail is hoisted by a single rope halyard. This should be tied to the
spar about one-third of the spar length from the front of the spar. When
hoisted, the halyard is tied to a belaying pin (or a cleat), which should
be close to the outside edge of the boat. This helps support the masi on
the side from which the wind is blowing when the boat is sailing. Because
the rig needs to be lowered and raised whilst sailing, it is usual to make the
loads on the halyard less by using a purchase. This is described on

page 33.

The angle of the sail is controlied by a rope (or sheet) on the lower rear
corner of the sail. A further rope is tied to the front lower corner of the
sail; this is used to pull the front edge of the sail tight.



Handling

Reefing

Stowing
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When tacking or gybing, the sail
needs to be partly lowered.

'Then the forward control line is
let go and the sail and the front
of the spar are pulied round be-
hind the mast.

Then the forward line is retied,
the sail is hoisted again, and the
halyard is retied on the side of
the boat which is facing the
wind.

R ——

This makes the Dipping Lug rig more work to handle than some other
sailing rigs.

The sail can be reduced in strong
winds by lowering the spar and
tying the excess at the bottom

edge.

The sail is stowed on deck when not in use, but takes up litde space as
the spar is short.
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SPARS AND STANDING RIGGING
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APPENDIX 8 - THE JIB
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The jib, or foresail, is a three-sided sail carried in front of the mast. It may be used on
both Gunter and Sprit rigs.

The advantages of a jib are:

(1) Itgives improved performance to the boat when sailing into the wind. Usually
the boat will be able to sail closer to the direction from which the wind is blowing.

(2) Itisaverysimple and quick method of increasing the amount of sail when sailing
away from the wind.

The sail is fixed to the forestay along its front edge; this is done with short lengths of
line tied around the forestay which allows the sail to slide up and down. The bottom
corner at the front is tied to the boat so that the front edge pulls tight when the sail is
hoisted. The sail does not need any extra spars to spread it.
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To hoist ihe jib, the halyard is attached to the top corner, led through a deadeye on
the front of the mast, and tied to a cleat on the cross-member supporting the mast.

The sait is controiled by two sheets, leading each side of the mast, and through sheet
points on the boat. When the boat is tacked or gybed, the jib is changed from one side
to the cther, using these sheets.

When not in use, the jib should be lowered into the boat. The sail is not reefed, but in
strong winds can be lowered to reduce the sail area of the boat.
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THE JIB, WITH SPRIT RIG |

133

N /
Sail Area - Shoot Length -
Existing, witheut jib Aliows fer botk sides
ACCURATE APPROXIRATE
EMMENSIONS DIENSIONS
for laying ot for estimating
v Sail Plans materisis
an, 1918 Longes of sides HWAYARD | SueeT
P 1a |8 | c s foly
5 1326} 27 o1 ¢ 135i%
o 142121 ]3¢ 718 {4 |32
5 [48)2-41 4| 18 1S5 I8
20 1541 2714¢ | {6 |0
S i6 |3 |50 %110 eS| n
30 ) (S {31555 o B (2 e B N
317 [3s] & 21811 t1stn
490174137163 222 |3 in
117113865 231z 135 12




THE JIB, WITH GUNTER RIG
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APPENDIX 9 - CONVERSION TABLES

(1} Beaufort Scale to Knots to Metres/Second to Km{Hour.
{2) Square Metres to Square Yards to Square Feet.
(3) Metres to Feet and Inches.

{4) Millimetres to Inches.
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i. BeaufortScele to Knots to Metres/Second to Km/Hour,
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2. Square Metres to Square Yards to Square Feet,
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3. Metres to Feet and Inches.
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4. Millimetres to Inches.
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