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Welcome to boat repair

The ideal boatowner would be a boatbuilder/sailmaker/mechanic/electrician/plumber/welder who also happened to know how to navigate a boat! Of course, none of us have all those skills, so when things go wrong with our beloved boat we invariably have to call in an expert to help with some aspect of the work. And that can use up precious cruising funds. This book aims to empower boatowners with the knowledge to fix the damage themselves and to reduce the need for outside help. That way, there will be more in the kitty to go cruising – which is where the fun really starts!
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Don’t be put off wood because you don’t have all the skills. It’s a forgiving material which most boatowners can learn to master.
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Learning to fix your engine can make the difference between a day out and waiting in the marina for the mechanic to arrive.

Essential repair skills

Start here for basic tool skills, advice on essential spare parts, setting up a portable workshop, and surveying your own boat. Why spend money on a surveyor when you can do it yourself?

Hull and deck repairs

Crunch! This is the bit where those big hull repairs are carried out, covering everything from filling scratches in the gel coat to treating osmosis, and even replacing a section of hull. There’s also important information on repairing damaged rudders, checking keel bolts, and replacing deck fittings.

Wooden boat repairs

Wooden boats are like a good wine: they get better as they get older – but they can also become ‘corked’! Specialist knowledge includes how to use woodworking tools, replacing rotten planks, doubling up fastenings, and resealing a coachroof.

Steel and ferro-cement repairs

Key skills are welding and plastering, but there’s a whole host of other factors to consider if you own a steel or ferro-cement boat, such as getting paint to stick to the hull, and how to replace deck fittings.

Domestic repairs

Damage that happens below decks can crucially affect your sailing comfort. Learn some essential plumbing and upholstery skills, and how to keep the cabin warm.

General mechanics

Seized-up seacocks can be inconvenient as well as dangerous – but different brands have different solutions. And there are some vital tips on keeping the oil flowing through your hydraulics, too.

Electrical repairs

Tracing an electrical fault can test the patience of a sea saint. Find out how the electricians do it and how to deal with specific problems, such as autopilot and windscreen wiper failure.

Engine repairs

There are whole books written about engine repairs – but have you got time to read them? This chapter covers all the essentials, from dealing with air locks to fitting the right propeller, plus comprehensive troubleshooting.

Motorboat repairs

Vital information for petrolheads, including fitting new trim tabs, refastening a RIB console, and stripping down a sterndrive.

Sailboat repairs

Ripped sails, seized winches, corroded masts – this is the price we pay for the pleasure of voyaging under sail. This chapter suggests ways of dealing with spar, sail and rigging damage.
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Learning to use polyester resin and fibreglass cloth is essential for tackling hull repairs on most modern yachts.
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You know it’s serious when you have to drop your boat’s keel. This yacht was reassembled and is now sailing the Med.

Dinghy repairs

The smaller the boat, the bigger the pleasure, they say. But you still need to know how to patch up the hull, refit loose fittings and keep the trailer wheels turning.

Outboard repairs

This chapter shows how to get a stubborn outboard started (clue: it might be your posture), plus advice on repairing faulty engine controls, getting water out of the system, and descaling your waterways.

A job done well should enhance your boating experience.


1 Essential repair skills
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Safety

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

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.

At the very least, when working your boat’s topsides, staging should be laid on substantial trestles, again on level ground. The minimum recommended safe width for such staging is 2ft (60cm) and a toe board on the outer edge should be included.

Don’t be tempted to carry items weighing more than 22lb (10kg) 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, the davits.
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When working aloft ensure a quality bosun’s chair is used, that the halyards used are in good condition, and make sure no tools can be dropped onto the deck.
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Disposable gloves are essential when dealing with paints, solvent or resins – but make sure they are suited to the job. Check the specifications on the packaging.

Electrical dangers

It is important to be aware of the inherent dangers of using mains power tools outdoors. The risk of electric shock is raised if the tools get wet, and so extension leads should have all-weather connections to keep them dry. It’s also worth considering using cordless power tools instead – most are now available for a modest price from DIY stores.

Safe handling of tools should quickly become second nature, yet many people working outside the discipline of large organisations 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.
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Don’t cut corners if you need to work above ground level when the boat is ashore. There’s no substitute for proper staging.
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Never underestimate the dangers of sanding dust. An effective face mask and dust extractor are essential.
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Metal work is hazardous to eyes and ears. Even if working outside, the best protection you can get is vital.

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. 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.

Apart from falling off ladders and the incorrect use of tools, dust is the largest health hazard arising from boat repairs. 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. A dust mask offers no protection against fumes, for example. Check the specifications on the packaging.

You should also use a sander with an effective vacuum extraction system. Even then, antifouling coatings must never be dry sanded.

Surveying your boat 1: The hull

Most people have their boat surveyed once, when they buy it (if it’s secondhand), and never again. But if you want to avoid nasty surprises, it’s a good idea to conduct your own survey at least once a year. Here are some things to look out for.

To get a reliable appraisal of the condition of your boat, you need two surveys: one in the water and one out. The in-water survey will allow you to run the engine and check for obvious leaks. The out-of-the-water survey will allow you to check the structural integrity of the hull and underwater fittings such as rudder, propeller(s) and seacocks.

Starting with the out-of-the-water survey, make sure the hull is thoroughly cleaned off and you have good all-round access. Before getting stuck into the nitty-gritty of surface testing, stand back and make a general appraisal. Are there any obvious signs of damage? Any cracks in the gel coat? Any hard spots on the hull which might indicate that it is being stressed against an internal bulkhead (see page 50)? Any rust lines coming from the keel/hull join, which might suggest the keelbolts need to be dropped (see page 46)? If you spot any bubbling on the surface, use a scraper to remove the paint. If the bubbles are under the gel coat, the boat probably has osmosis, which may require considerable work to rectify (see page 32).
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Using a moisture meter to check for osmosis. Treat the readings with caution as there may be other factors at play.


TOOLS OF THE TRADE

Plastic hammer

Bradawl

Scraper

Torch

Moisture meter



Testing methods

There are two main methods for testing the soundness of a GRP hull: a hammer (percussion) or a moisture meter. A hammer is used to tap the hull at intervals of about 6in (15cm) to ‘sound out’ any damage. A sharp sound indicates the laminate is good; a hollow sound indicates a void; a soft, muffled sound suggests the GRP may be saturated with water. But don’t jump to any conclusions. Bulkheads and fittings on the inside of the hull may also create different sounds. Make a note of your findings and check the corresponding position inside for any offending items.

[image: image]

Bubbles on the surface of the hull are a sign of osmosis. But you need to strip the antifoul paint off to confirm the diagnosis.
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Crazing in the gel coat is common on older boats and relatively easy to treat. No need to panic!


TALK TO THE EXPERTS

If in doubt, get the advice of a qualified surveyor. Their national body in the UK is the Yacht Brokers, Designers & Surveyors Association (YBDSA). In the US, contact the National Association of Marine Surveyors (NAMS) or the Society of Accredited Marine Surveyors (SAMS).



A more reliable way to test for moisture (and therefore possible osmosis) is to use a meter. This instrument indicates the moisture content of the GRP without removing any paint or gel coat. Readings of up to 10 per cent are usually acceptable, but bear in mind the bigger picture. An older boat will usually have a higher reading, as will a boat that’s moored afloat all year round. The best method is to take a reading from an area known to be sound, and use that as a basis for comparison.
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A corroded seacock could shear off and sink your boat. This one has been cut and is ready to be knocked out.

While you are under the boat, check the seacocks for signs of corrosion and the hull around the fittings for saturation (see page 136). Check the rudder fittings for corrosion and excessive play. Hold the rudder firmly with both hands and move it fore and aft and sideways. If there’s too much play, you may need to replace the rudder bearings (see page 44). Also, check the propeller(s) for corrosion and the propeller shaft for alignment.

Surveying your boat 2: On board

On deck

You can learn a lot about a boat just by walking around her while she’s afloat. For a start, how does the deck feel underfoot? If it feels springy it may not be adequately supported, or water may have got under the fibreglass and damaged the core (see page 34). Use a light hammer or screwdriver handle to do a ‘percussion’ test, as described on page 14. It should produce a sharp sound; if not you’ll need to investigate further. The deck around the chainplates is particularly vulnerable as the stress exerted by the rigging may cause movement that could turn into a leak.

Check the deck fittings. Are they rusty or, in the case of aluminium, pitted? Both are sure signs of neglect. Less obvious is whether they were adequately supported in the first place. All deck fittings should have some reinforcement (eg wooden pads) inside the boat. If not they are liable to pull through at a crucial moment. While you’re checking that, check for leaks too. Re-bedding loose deck fittings is possible but can be tricky if repairs to the deck’s core material need to be made first (see page 52).
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Water ingress around coachroof and deck fittings can affect the core structure. Check the fastenings are properly supported inside by washers and/or pads.
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The smell of a boat’s interior can give clues about its structural condition.

Look closely at the standing rigging. If it’s rusty or kinked it will probably need replacing (see page 256). The swage terminals can be a source of problems, as water trickling down the rigging creeps in and degrades them (see page 250). Use a magnifying glass to spot any hairline cracks.

Below decks

The first thing to notice when you go below decks is the smell. Does it smell musty? That may indicate poor ventilation. Does it smell of diesel? That may mean there is a leak in the engine fuel pipes or even a split tank (see page 142). Try to work out the source of any smell and decide whether it’s significant or not.

Check the bulkheads are secure. Ideally, they should be attached to the hull and deck on all four edges with fibreglass tape – although some boatbuilders don’t bother attaching the top edge. It’s good practice to place a ‘cushion’ of foam or similar between the bulkhead and the hull to prevent hard spots developing. If water is allowed to accumulate in the bilge it’s likely to seep into the bottom of the bulkheads and cause delamination, in which case they may have to be cut out and rebuilt (see page 50).

Lift the floorboards and examine the bilges with a torch. Make sure all the seacocks are operational and not corroded. If you can, locate the keelbolts and check the condition of the nuts. If washers are rusted or missing the keel may have dropped down slightly, creating a leak and applying wracking strains on the hull when heeled over. Dropping keelbolts is not for the faint-hearted, though (see page 92).

The engine

Surveying an engine is a skill in itself, but at the very least make sure it’s running smoothly, that cooling water is coming out of the exhaust, that the battery is charging, and that there is no excessive rust on the engine and associated parts.
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The end grain of this wooden samson post is vulnerable to rot. Fitting an extra cleat is simpler than trying to replace it.
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Check all the equipment is in working order. Fitting replacements can be surprisingly expensive.
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Don’t be put off by a bit of verdigris. Old bronze fittings such as these have plenty of life left in them.
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Most rust on stainless steel is harmless enough, but check for cracks in the metal which might indicate a weak spot.

Essential tools

Over the past couple of decades tools have become significantly cheaper. Many can now be found secondhand, too, so there’s no longer any excuse for not having the best tools for each job.

Hand tools

The starting point is a decent 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. 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 fastening on the boat, engine and electronics.

Proper maintenance of your tools is vital, especially for those kept on board. 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 them in a damp locker.

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.
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The right tools make each job quicker to complete and result in a better finish, even when working in less than ideal conditions.


HAND TOOLS

Essential hand tools

Screwdrivers

Allen keys

Spanners and sockets

Pliers and mole (vise) grips

Wire cutters

Bolt cutters

Wire stripper/crimper

Hacksaws

Files

Wood saws

Chisels Oil stone

Hammer and mallet

Sharp knife

Paint scrapers

Sanding block

Mastic gun

Tape measure

Desirable hand tools

Torque wrench (for major mechanical repairs)

Plane

Consolidating roller (for fibreglass repairs)

Impact driver (for removing stubborn screws)

Vernier gauge and micrometer

Try square

Pop-rivet gun (long arm or a concertina-type for rigging repairs)
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A comprehensive mechanical repair kit is vital to fix engine problems. This is in effect part of the safety kit of any sea-going vessel.
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Many boats develop electrical faults. A basic tool kit will facilitate diagnosing and rectifying problems.

Power tools

These help speed up progress enormously, as well as removing much of the physical effort required when using hand tools. The tools needed will vary according to the type of work being undertaken, but by far the most useful on-board electric tool is the cordless drill/screwdriver. Indeed for many projects it’s worth having two – one for drilling holes, the other 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.
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Fibreglass repairs demand specialist tools. However, these are readily available and not expensive.


POWER TOOLS

Essential power tools

Cordless drill and drill bits/cordless

screwdriver

Sanders

Electrical multimeter

Desirable power tools

Jigsaw

Portable circular saw

Hot air paint stripper gun

Pressure washer

Inspection lamp or other high-power lighting

Angle grinder (used extensively in fibreglass repair)

Polisher

RCD safety device (for using power tools outside in damp conditions)



Essential spares & materials

Ensuring you have the correct spares and materials to hand is just as important as having a comprehensive toolkit. While some items are needed for specific tasks only, many spares are used frequently and so are worth keeping in store.

Engine and electrical spares

The spares kept on board a boat will vary according to its use, especially how far it ventures from its home port and the availability of spares in the places visited. However, some items are essential for all boats – a complete set of fuses and spare bulbs for navigation lights being an obvious example. Less obvious perhaps, but equally important, are service kits for all the pumps on board. The failure of a freshwater pump, heads pump or bilge pump can result in anything from embarrassment to loss of the vessel, no matter how close to home you are.

Similarly, carrying a small number of basic engine spares will mean you’re immediately equipped to deal with most causes of engine failure, including fuel contamination, a failed water pump impeller or a broken alternator and/or water pump drive belt. Boats venturing further afield should also take additional spares such as a head gasket set, engine oil and filters, spare cooling hoses, a water pump and alternator diodes.
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The consequences of deck leaks are
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Creating a shelter
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