
[image: cover]


[image: ]


Contents

[image: ]

Welcome to boat improvement

Setting up

Safety and tools

Types of tools

A working toolkit

Setting up a portable workshop

Hull and deck

Woodworking skills

Cockpit grating

Nameplate

Dorade vents

Passarelle

Cockpit table

Grab rails

Faced-ply cabin sides

Faux decks – floor

Faux decks – fore and sidedecks

Replacing aluminium fittings

Pulpit and pushpit

Gantries and goalposts

Roll reducer

Lightweight tiller

Bathing platform

Davits

Canvas and upholstery

Care and repair

Cockpit cushions

Bimini

Low profile windscoop

Hatch covers

Dodgers

Lee cloths

Domestic

The ideal galley

Gimballing the stove

Galley straps

Deck handholds and footholds

Fiddle rails

Simple veneers

Charcoal heater

Hot air diesel heating

Diesel cooker

Fridge and cool box

Air conditioning

LED interior lighting

iPod

Domestic tips

General mechanics

Mechanical skills

Manual water pumps

Pressurised water

Hot water

Shower

Electrically operated heads

Bilge pump and alarms

Engine-driven bilge pump

Watermaker

Ventilation

Gas alarm

Generator

Fuel capacity

Tank level gauge

Windlass

Chain counter

Wheel steering

Bow thruster

Stern thruster

Trim tabs

General mechanics tips

Electrical

Electrical skills

Radar

Navtex/AIS

Inboard autopilot

LED navigation lights

Underwater lights

Lightning protection

Battery-charging inputs

Battery capacity

Shore power

Inverters

Electrical and systems tips

Mast, rigging and sails

Rigging and sail-mending skills

Lazy jacks

Headsail furling

Additional forestay

Backstay adjuster

Jackstays

Deck gear

Leading halyards aft

Sheeting points

Single-line reefing

Cruising chute

Spinnaker

Mast steps

Pop-riveting

Windvane self-steering

Tiller pilot

Electric winches

Sails and rigging tips

Eco upgrades

Solar energy

Wind power

Go electric

Fuel cells

Better insulation

Holding tank

‘Greener’ antifouling

Glossary

Acknowledgements


Welcome to boat improvement

Many boatowners enjoy working on their boats, especially when they are improving the boat or making life easier, safer and more comfortable for everyone on board. Most have a ‘wish’ list of jobs they would like to do – anything from upgrading the galley to installing an autopilot. With this book, arranged in sections outlined below, those who like to turn their hand to DIY will gain the guidance needed to achieve a satisfying result.

Essential tools

What tools do you need to get the jobs done on the boat, and how do you organise your working area? Start here for advice on basic tools and how to set up a portable workshop.

Hull and deck

Here are some practical ideas for the exterior of your boat, from laying a faux (synthetic) teak deck to improving the pulpit and pushpit. You might want to make life easier for your crew with grab rails, a passarelle and a cockpit table. And if you enjoy swimming or like to access your boat from the stern, try creating a bathing platform. If you’d just prefer to have a quiet few hours on board, make a simple roll reducer to keep you upright while at anchor.

Canvas and upholstery

Keeping your boat’s upholstery in good condition is part of general maintenance, but have you ever thought of creating your own bunk cushions, hatch covers, dodgers and lee cloths? With a few simple tools you can save yourself an expense if you can make them yourself. A bimini is a more ambitious project that is useful in warm climates, while a windscoop is simple to make and effective in providing cooling ventilation on board in hot weather.
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Upgrade the appearance of your deck by laying faux teak on a fibreglass deck.
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Consider the options for a bimini to provide shade from the sun in warm climates.





[image: ]



The ease and convenience of a cockpit electric winch can be very beneficial.
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Fit a solar panel onto your boat for maintenance-free renewable energy.



Domestic

The appearance, practicality and safety of the galley is important to anyone who spends time on a boat. More ambitious projects include revising the heating, cooking and refrigeration facilities when updating the galley area. Easy projects include changing to LED lighting, which can save precious battery power on board. Straightforward changes to your on-board stereo system can make playing your iPod through it a reality.

General mechanics

Water systems, including heads, pumps and showers are all ideal areas for upgrade and improvement. You might consider upgrading the ventilation and fuel systems, too. To make life easier for the crew, you could install an electric windlass and chain counter on your boat. Bow and stern thrusters are helpful additions in today’s crowded marinas.

Electrical

A few electrical skills are key to many boat improvements that will bring your boat up to date, such as installing radar or Navtex. Understanding on-board electrics also helps improve fundamentals such as battery charging and capacity. With the high demand for shore power today, it simply makes good sense to know how to connect the mains power to your boat safely. However, if you have all the everyday electrics you could want, why not go one step further and fit some dramatic LED underwater lighting?

Mast, rigging and sails

Your sails and the ease and efficiency of their use are key aspects of sailing. You can make hoisting sails easier, or adjust the rig to add sails and improve performance. If you are short-handed on board you may benefit from lazy jacks, plus you can make sheets and reefing lines easier to handle by altering their configuration. If you intend going long distance, windvane self-steering gear may be an alternative to long stretches of time on the helm. For the ultimate easy handling of sheets, electric winches may be the answer!

Eco upgrades

This section explores some of the green approaches to upgrading a boat, including power from solar panels and wind-powered generators, clean electric engines and the trend towards using fuel cells on board. Modern technology can also be one step ahead on traditional antifouling methods, with alternatives that are longer lasting and kinder to the environment.

With tips to guide you on other ideas for improvements, we hope this book will help you plan your next steps and cater for your aspirations, however simple or ambitious you want your improvements to be.


1: Setting up
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Safety and tools

When undertaking any boat improvement project it’s vitally important to create a safe and efficient working environment. If done properly it will not only minimise the risk of injury, but will speed up the workflow and help you produce a neat and professional job.

A hazard assessment is key to creating a safe working environment. At sea, all skippers are accustomed to being constantly on the lookout for hazards, and this is a skill that can be easily transferred to the boatyard. Before starting each project identify all the potential risks, and ensure you’re prepared to handle each one.
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Kitted out for self-protection, this boatowner is wearing coveralls, safety glasses and a dust mask. The belt sander he is using on the hull has an extractor bag to collect the dust.



Personal safety

When working on a boat you must first remember to protect yourself – physically from dirt, chemical and paint splashes by wearing overalls and stout gloves if handling rough materials. Wear safety glasses if there is a possibility of something getting in your eyes. They are also essential for jobs such as grinding metalwork, power sanding, woodwork and painting in general. Use skin protection if you are working with antifouling paint.

Dust is the largest health hazard arising from boat improvements. Whatever the construction of your boat, it’s inevitable that you will be exposed to harmful particles at some stage, so buy the best dust mask you can find – and make sure it’s the right mask for the job. You should also use a sander with an effective vacuum extraction system.

Don’t forget about others if you are working in a boatyard – ensure that you don’t cause trip obstructions for others when setting up your workspace, and if you intend to carry out grinding, sanding or painting jobs, make sure you are not going to damage another person’s property or cover their boat in dust.
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Don’t cut corners if you need to work above ground level when the boat is ashore. There is no substitute for proper staging.



Ladders and staging

Many boatyard accidents occur when unsafe ladders or temporary staging are erected to allow you to work on your boat’s topsides. Ladders should be placed on level ground, at an angle of 15 degrees to the vertical, and should be tied to a strong deck fitting to prevent them capsizing or slipping away from the boat. If the ladder footing is on sloping ground, wedge the bottom by packing pieces of plywood underneath it to form a level foundation.

When working your boat’s topsides, staging should be laid on substantial trestles, again on level ground. The minimum safe width for such staging is 60cm (2ft) and a toe board on the outer edge should be included. Make sure the boards are tied to the platform framework securely. For bigger yachts use a scaffold or ladder.
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Ensure the ladder is secured to a rail or stanchion and placed at an angle of 15 degrees to the vertical.



Don’t be tempted to carry items weighing more than 10kg (22lb) on a ladder. Instead, use a rope to lower items to the ground or heave them on board. Extra heavy items can be lifted on board yachts using the boom and mainsheet or, on a powerboat, with the davits.

Paints, solvents and resins

Many boat interiors are small spaces that are poorly ventilated, so a build-up of noxious fumes from these products is a very real possibility, and you could consider using a fan to disperse fumes. In addition to the health hazards, some solvents pose a risk of fire or explosion. This should be considered when storing these products, so make sure they are kept well clear of heat sources.
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Disposable gloves are essential when working with paints, solvents or resins. Make sure they are suited to the job by checking the specifications on the packet.




Types of tools

If you’re doing improvements on your boat, you’ll need a variety of tools and products. Over the past couple of decades tools have become significantly cheaper. Many can now be found second-hand, too, so there’s no excuse for not having the best tools for each job.

Hand tools

The starting point is a set of hand tools. It’s possible to do any job with these, they will never break down and they won’t run out of power. But be aware that with hand tools a ‘one size fits all’ philosophy never works – a wide range of sizes and types of screwdriver and spanner, for example, are typically needed so that you have one to fit every size and type of fastening on the boat, engine and electronics.

It is worth having your own set of ‘boat tools’ so that you are not always moving all your tools between locations. However, unless you are a professional who uses tools every day, there is no need to aim for professional quality tools to keep on board. For the occasional boat improvement project, budget tools will be fine as long as you keep them in good order.

Proper maintenance of your tools on board, whatever their quality, is vital. Make sure you keep your boat’s interior as dry as possible, either through good ventilation or by using a dehumidifier if mains power is available. And don’t keep tools in a damp locker. It can be a good idea to keep them in stout plastic boxes with a lid, as they will tend to get thrown around when out in a rough sea.
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Keep a bag of essential tools you might need for home and work to carry with you while keeping a main set stored on your boat.
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Keep tools in plastic boxes on your boat for easy removal when needed. Keep them dry rather than storing them loose in a locker that may be damp.



In addition, all moving parts should be lubricated with a light oil to prevent them seizing up; this will also help to keep rust at bay. Tools should be kept sharp, too – chisels and planes benefit from being kept super sharp, although in today’s throwaway society we tend not to sharpen drill bits or handsaws.

General safety

When working with hand tools make sure you have thoroughly familiarised yourself with the tool first. Ensure that the material you are working with is held firmly, ideally in a vice or clamped to something that won’t move. Here are some tips for using hand tools:

Hand tools with sharp blades:

[image: ]Keep both hands behind the blade at all times.

[image: ]Keep the blade sharp – a sharp blade is much safer when working than a blunt one.

[image: ]Work away from your body, not towards it.

[image: ]Always ensure that a sharp tool is put away safely so that you don’t cut yourself searching for it. Retract the blade if possible as soon as you have finished with it or wrap a protective cover around it.

Hand tools with blunt blades:

[image: ]Even tools with blunt blades, such as screwdrivers, should be treated with caution.

[image: ]Keep your hands behind the ‘blade’ or tip.

[image: ]Use the tool only for the purpose for which it was designed.
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It is essential to keep your chisels sharp, so ensure you have a good sharpening stone and use it frequently. If possible, use a workbench when there’s chiselling or similar work to be done. In either case, ensure the item can’t move while you’re working on it.



Power tools

Powered tools help speed up progress enormously, as well as removing much of the physical effort required when using hand tools. However, it is important to be aware of the inherent dangers of using mains power tools outdoors.

Safe handling of tools should quickly become second nature, yet many people take potentially dangerous shortcuts. In particular it’s vitally important to keep hands behind and clear of any cutting blade, whether it’s a chisel or an electric saw. Make sure that any item you are working on is held securely before you start drilling, cutting or planing. A portable workbench incorporating a vice, and three or four clamps, should be sufficient for this.

Here are some tips for using power tools:

[image: ]Read the manual supplied with the tool and observe all the safety instructions.

[image: ]Ensure the mains supply has circuit breakers so that the current can be cut off immediately should any fault occur.

[image: ]Try not to work in the rain or over water. Extension leads should have all-weather connections to keep them dry.

[image: ]Extension leads should be fully unwound so as not to act as a heater element by being coiled up.

[image: ]If the trigger can be locked ‘on’, think carefully before you do so. In the event of an accident it will keep running, possibly with dire results.

[image: ]If the tool has a safety guard, always use it, even if it seems inconvenient. If you can’t do the job with the guard in place, it is the wrong tool for the job.

[image: ]Take care with mains-powered tools to ensure you don’t cut or entangle the power lead.

[image: ]When you release the trigger, let the tool stop rotating before you lay it down. High-speed rotation can cause a strong gyroscopic effect on the tool as you move it, and you may drop it while it is still rotating.
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A mains powered drill is a powerful tool and well suited for heavy or repetitive jobs.
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A battery-powered drill is useful for light jobs.
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A power planer is one of the most useful power tools for working with wood. Be sure to wear eye and ear protection when using this tool.
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Angle grinders are useful for working on a fibreglass hull.



Other options

It’s also worth considering cordless power tools – most are now available for a modest price from DIY stores. The tools you need will vary according to the type of improvement work being undertaken, but by far the most useful on-board electric tool is the cordless drill/screwdriver. They are low voltage and do not have cables to hinder operations.

Indeed for many projects it’s worth having one for drilling holes, and the other to use as a screwdriver – as this eliminates the time needed to repeatedly swap between drill and screwdriver bits. For a big project consider getting a model that’s sold with two batteries so that you never need to wait for one to recharge.

Next on the list for most boatowners are electric sanders. A good starting point is a standard random orbital sander; although many boatowners eventually collect a range of models, including a triangular detail sander for work in intricate corners. Beyond this, serious fibreglass repairs often require an angle grinder, while jigsaws and circular saws are useful for projects involving woodwork.


A working toolkit

You always need to carry some tools on board your boat for maintenance, and a toolkit is essential if you are undertaking boat improvements. The more jobs you carry out yourself the larger your toolkit needs to be, but here are some of the basics.

General tools

An assortment of tools for jobs on board, both handheld and powered.

Spanners

You can choose between open-ended spanners or ring spanners (or a combination spanner has one of each). Alternatively an adjustable spanner might be the right tool, but may not grip the nut so well. A socket spanner is a deep ring spanner with an extra ratchet handle, allowing more force to be exerted.
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Open-ended spanner
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Ring spanner
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Ratchet ring spanner
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Adjustable spanner




Screwdrivers

You will need both crossheaded and flat-blade screwdrivers. The correct type of head should be used to avoid damage to the screw.
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Flat-blade screwdriver
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Allen key
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Crosshead screwdriver




Pliers and mole grips

Used to grip a metal objects, which a spanner cannot grip because it has no ‘flats’. Although useful, they can cause damage to the metal surface when in use so should be used with caution.
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Circlip pliers
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Long-nose pliers
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Pliers
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Mole grips




Pop-riveting tool

Attachments to masts and booms are often made using tubular rivets, which need to be worked with a pop riveter.
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Pop-riveting tool




Electrical or cordless drill/cordless screwdriver

Rechargeable tools are probably the most useful power tools on the boat. For heavy duty work mains-powered would be a more practical option than battery tools.

Drill bits

A set of twist drill bits is all you may need. Go for good quality bits that won’t need to be sharpened very often.

Electrical

A basic set of tools is required for installing and improving electrics on board.

Wire cutters

A pair of wire cutters is useful to cut the size of wire to the length you need.
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Wire cutters




Electrical screwdrivers

Designed to be safer than ordinary screwdrivers to use on electrical jobs because they are insulated against the possibility of touching a live wire.

Long-nose pliers

These are useful for holding things in awkward places where ordinary pliers are too big.

Crimper

Used to fit cable connectors to electrical wire. The ratchet type makes a more secure connection.

Soldering iron

Soldering irons come in many different wattages and may be mains-powered or powered from a 12-volt system. For soldering small wires a 25-watt iron will be fine.
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Gas soldering Iron




Woodworking

Woodworking tools will be useful for many projects. Stow them in a strong waterproof box so they don’t become damp and rusty.

Saws

A tenon saw is used for more accurate cutting and it has a rigid spine and small teeth. A rip saw has long flexible blades for fast cuts.
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Tenon saw




Chisels

For most jobs a set of bevel-edged chisels will be adequate, but they need to be kept sharp.
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Wood chisel




Spokeshave

Used for rounding off edges on a piece of timber, although a plane can be used on longer pieces of wood.
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Spokeshave




Planes

Rasp planes and smoothing planes are used to improve surfaces on sawn timber. A longer jack plane is used when you are working on larger surfaces.
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Smoothing plane
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Rasp plane
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Jack plane






OTHER TOOLS



Also useful:

Bolt cutters

Hole saw

Bradawl

Oil stone

Multi tool

Sanding block

Mastic gun

Tape measure

Torque wrench

Vernier gauge and micrometer

Multimeter

Jigsaw

Circular saw

Set square, bevel and clamp

Polisher




Setting up a portable workshop

A well-ordered workspace is essential to be able to work quickly and safely, so the time spent organising your tools and materials for each project is often repaid many times over.

Few boatowners have the luxury of being able to work on their vessels at home, with full workshop facilities available. For most, creating an efficient work area is therefore a major challenge. Don’t be tempted to skimp on this stage, though.

A decent workshop makes a huge difference to the time it takes to complete a job and to the quality of the finish that can be achieved.

A proper on-site workshop

Most well-funded racing yachts have shipping containers fitted out as fully equipped workshops and stores, enabling their crews to fix almost any type of damage overnight. Not many boatowners have the resources for this kind of facility, but for a big project it’s worth looking at ways to create a proper workshop. With a bit of planning, it’s possible to create space for labour-saving items such as table saws, bench drill presses and even lathes.
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A portable workstation on deck speeds up repair work and reduces the dangers associated with repeatedly ascending and descending a ladder.
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A large wheeled tool chest facilitates the organisation and transportation of tools.
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Erecting a shelter over the boat is well worth the effort, but never tie tarpaulins to the shores supporting the vessel.



The easiest option for this is a ‘tow a van’ type trailer, which can be fitted out with workbenches, power tools and storage. Much of the capital cost of buying a trailer can be recovered by selling it at the end of the project, although fitting out an inexpensive old caravan in a similar manner might reduce the upfront costs. Similarly, the cost of parking the trailer in a boatyard is often recouped through finishing the project more quickly.

Creating a shelter

Unless the boat is in a shed it is also worth spending time building a decent shelter around it. In hot climates this will give protection from the sun, allowing you to work with more energy, and in the case of wooden boats it helps to prevent them drying out too much. In cooler regions a shelter will keep the rain off and the wind out, and allow the work area to be heated in cold weather. Another alternative, if using staging, is to build a shed on a scaffolding platform – this has the advantage of the workshop being on the same level as your work, which can save an enormous amount of time.
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Many raceboats use containers or trailers as a workshop and a store – ideal when close to hand and properly organised.
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For a big project it’s worth building a free-standing and all-encompassing shelter that can double as a workshop.



For a smaller project, it’s possible to create a portable yet practical workstation based around a folding workbench, which can even be set up on deck if necessary.

Transporting tools to and from your boat can, however, be a headache – it’s all too easy to find you’ve left a crucial item at home – so it pays to keep them well organised. Fortunately, large toolboxes on wheels are now readily available, and this makes it much easier to travel with a complete set of tools, and even by public transport if necessary.


2: Hull and deck
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