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Foreword
The RYA Powerboat Handbook has been written to accompany the RYA Powerboat Scheme up to the level of the RYA Intermediate Powerboat and RYA Tender Operator courses at RYA Recognised Training Centres around the world.
More detailed information on specific subjects can be gained by reading:
	RYA Day Skipper Shorebased Notes – 3rd Edition (G113). This book covers the theoretical aspects of navigation, seamanship, meteorology, and collision avoidance (the ‘rules of the road’), and has been written to support the RYA Day Skipper Theory course.

	RYA An Introduction to Navigation (G77).

	RYA An Introduction to Radar (G34).

	RYA Weather Handbook (G133).

	RYA Navigation Handbook (G6).

Practical Courses
There is no substitute for experience. No matter how detailed any book, practical experience onboard a boat with a trained instructor is worth its weight in gold. For the best possible preparation, use this book in conjunction with RYA tuition.
RYA Practical courses within the Powerboat Scheme include:
	RYA Powerboat Level 1 (Start Powerboating)

	RYA Powerboat Level 2 (Powerboat Handling)*

	RYA Tender Operator

	RYA Intermediate Powerboat Day Cruising

	RYA Advanced Powerboat (Day & Night)**

	RYA Safety Boat***

*The book RYA Start Powerboating (G48) supports this course and is supplied as part of the material for it.
**The RYA Advanced Powerboat Handbook (G108) supports this course.
***The RYA Safety Boat Handbook (G16) supports this course.
Key to symbols
[image: Key to symbols used in this book, including intended route, engine ahead, engine astern, engine neutral, stream, wind direction, wave direction, boat direction, correct, incorrect and lookout. ]
 

Introduction
Powerboating is an exhilarating, fun and often fast activity. In recent years the number of people going afloat in powerboats has multiplied, generating many more boats on the water and making it evermore important to acquire skills to make the pastime safer and more enjoyable for all.
Whether you are a beginner or an experienced powerboater, this handbook will help develop and expand your skills. It also acts as a useful resource for the RYA Powerboat Scheme, and covers all of the areas of the syllabus up to the levels of the RYA Tender Operator and Intermediate Powerboat courses. In fact, some subjects are covered to a greater depth than required.
All boats work along the principles set down in this book. Whether you are fishing or cruising the coast, the same pre-start checks will have to be done before leaving port, the same safety issues will need to be considered and the same manoeuvres have to be performed to get to the open sea.
Although it is impossible to include every imaginable scenario in this book, we hope to give you the knowledge to assess a situation correctly and make an informed decision on what to do next.
Safety, preparation and briefing are the most important points to consider when going to sea. You must be well-informed and prepared before you leave harbour. If in doubt during any manoeuvre or pilotage situation, slow down and give yourself time to think the situation through. Your aim is to think at least one step ahead all the time, to try to anticipate what is going to happen next.
Becoming a capable and safe powerboater comes from a mixture of experience, training and common sense.
The RYA Powerboat Scheme consists of a number of courses aimed at powerboaters with different levels of experience and areas of interest. It is aimed at those using planing and displacement craft, both at sea and on inland waterways. The courses generally suit open powerboats up to about 10m, at which point the RYA Motor Cruising Scheme courses become relevant.
The RYA Motor Cruising Scheme courses are aimed at those using motor cruisers. These are typically planing or displacement craft, with accommodation, either with single- or twin-engine installations. The scheme consists of Start Motor Cruising, Helmsman, Day Skipper, Advanced Pilotage, Coastal Skipper, and RYA Yachtmaster® Certificates of Competence. The supporting Theory courses are an excellent way to develop the theoretical knowledge before taking the Practical courses.
Inevitably, there is no clear divide between the Motor Cruising and Powerboat Schemes, and those seeking courses on craft around the cut-off point should chat to both a Motor Cruising Recognised Training Centre (RTC) and a powerboat RTC to find out which course suits their boating requirements.

Chapter 1: Parts of a Boat
RIB (Rigid Inflatable Boat)
[image: A RIB with parts labelled, including VHF aerial, compass, anchor locker, bow cleat, bow line, helm, throttle controls, and so on. ]
Sports Boat
[image: A sports boat with parts labelled, including navigation lights, rubbing strake, fuel filler, fenders, propeller, outdrive, and so on. ]
 

Chapter 2: Types of Boats, Engines, Hulls, and Seating Arrangements
It is possible to have as much fun in a four-metre boat as in a large twin-engine fast cruiser. Your choice of boat depends on its intended use and where it is to be used. Problems may arise if a boat is not used for its designed purpose, or used in areas where sea conditions are far worse than those intended for its design. When choosing a boat you should consider where you intend to use it, and what for.
Choosing a Boat
There are a number of factors to consider when choosing a boat:
	Intended use: A boat used for fishing in the winter is somewhat different to a boat used for water-skiing in the summer. Each boat is designed with a particular use in mind and it is important to choose one that will meet your needs.

	Boat budget: Boating is perceived as being expensive, but it need not be. A small second-hand sportsboat or RIB can be an ideal starter boat while not costing too much. A large budget need not mean more enjoyment.

	Running costs: Buying the boat is only the first part of the cost. Fuel, equipment and storage should also be budgeted for. Fuel will usually cost more afloat and there can be a difference in costs between diesel and petrol. Storing the boat in a marina or boat park or having the trailer serviced could cost a significant amount, while insurance and servicing plus the initial outlay on safety equipment can all bite a large chunk out of your bank balance. Do your sums and get quotes on running costs before buying as it may be better to start with a smaller boat that you can afford to use more often.

	Area of use: The intended area of operation will be a major consideration. An area with a strong tidal race and often choppy conditions requires a boat with the hull characteristics, strength and power to deal with them. The same boat used on an inland lake may well be slow when compared with other boats on the same water. Equally, boating in an area where quayside petrol is unavailable may influence your decision to buy a diesel-engine boat.

In some countries boats are categorised by the type of water they are to be used on:
Sheltered waters Boats that operate in daylight only, in estuaries, inshore or inland waters, close to a safe harbour of refuge where shelter may be found within approximately one hour if the weather should worsen. Boats in this category are likely to be around six metres or less in length.
Inshore Boats that cruise along the coast, within 10 miles of land and approximately four hours of passage time from a safe harbour or refuge in which shelter may be found, by day or night.
Offshore Boats that cruise around the coast and to different countries, making offshore passages of between 50 and 500 miles. Boats in this category are likely to be over eight metres.
Boats and Hull Shapes
Dory Dory hulls offer a smaller wetted area than ‘V’ hulls and plane easily. However, they tend to ‘slam’ into waves and are only suitable for inshore use. They are mainly found on sheltered waters and are very stable. The hull has a deeper ‘V’ forward that flattens out towards the stern. This gives better action through waves and good planing features.
[image: The stern and bow sections of a dory hull. ]
Dory-style vessels often have a cathedral hull, which gives a stable semi-flat-bottomed boat with good speed in calm water. Good load-bearing design but may have little grip in the water during turns. Excellent for lakes and sheltered waters.
[image: A boat with a dory hull in the water. ]
Displacement Displacement hulls tend to be far more rounded and work by pushing water out of the way as they move. They tend to be slow, but very seaworthy. Their speed is governed by waterline length.
[image: The stern and bow sections of a displacement hull. ]
Displacement boats are generally safe and slow boats with inboard engines. They may offer accommodation and some luxuries, and are popular as workboats.
[image: A boat with a displacement hull in the water. ]
Catamarans Catamarans have two hulls, giving excellent stability and load-carrying capabilities and requiring less power for the equivalent-size vessel for similar performance.
[image: The stern and bow sections of a catamaran. ]
Catamarans are often used as small ferries and fishing boats. They are also found as race boats, as the reduced wetted-surface area allows greater speed.
[image: A catamaran in the water. ]
‘V’-shaped hulls ‘V’-shaped hulls are good in waves and rougher conditions. A deep ‘V’ hull slices through waves but tends to have less internal space because it has less beam (width). A flatter ‘V’ has a better beam but compromises its ability to slice through waves, and may ‘slam’ through/over the waves.
[image: The stern and bow sections of a V-shaped hull. ]
Speedboat (4–8m) Small, fast, good for water-skiing and as a family runabout. Hulls vary from a very deep ‘V’ (generally boats with an offshore pedigree) to a flatter ‘V’, which potentially has better interior space due to a wider beam. Smaller boats mainly have outboards but most over six metres have inboard engines with an outdrive.
[image: A red speedboat in the water. ]
Fast fishers A popular style of boat due to its suitability for choppier coastal waters. They offer a sheltered wheelhouse and a large, open-decked area at the rear. Although designed for coastal fishing they are also suitable as a family day boat. Some have fairly deep ‘V’ hulls that have the ability to cope with rougher conditions. Available with both outboard and inboard engines.
[image: A fast fisher boat in a marina. ]
RIB – Rigid Inflatable Boat Designed initially for rescue and safety work, but very popular as a family boat. Hull types range from deep ‘V’ to far flatter hulls. In competent hands, a well-designed RIB can handle seas far in excess of those handled by other comparable-sized boats due to their design and buoyant tubes. Lengths vary from three metres to 10 metres. For those over seven metres, inboard engines become available – almost exclusively diesel.
[image: A RIB in the water. ]
Fast cruiser A great family boat offering a good mix of accommodation and deck area. Always inboard and mostly diesel fuelled. Upwards of eight metres, twin-engine installations are quite common. The high topsides increase their windage, so care needs to be taken when berthing.
[image: A fast cruiser in a marina. ]
Stepped hulls Developed originally for race boats, stepped hulls are now increasingly found on leisure craft and may give rise to some specific considerations when handling the craft at higher speeds. See Chapter 9 regarding handling a stepped-hull boat.
[image: A close-up of a stepped hull. ]
Innovative craft Technology moves on rapidly with new drive systems appearing, hull types evolving to include vessels that have foils, and electric propulsion systems becoming more popular. Keep an eye on the boating press and websites to stay abreast of new developments.
[image: A boat with foils on the water. ]
Semi-displacement Combines features of the ‘V’-shaped and displacement hulls. Good seakeeping, but not overly quick and may need lots of power to go faster.
[image: The stern and bow sections of a semi-displacement craft. ]
Engines and Drives
Outboards Outboards are by far the most common engine and drive system on small powerboats. The major advantage is that they are a self-contained engine, drive, and steering system that can be easily and quickly replaced if required. The outboard can be ‘trimmed up’ to allow shallow-water operation and so it is clear of the water if left afloat. Very small outboards for tenders can be petrol or electric powered. Above this, outboards up to approximately 200 horsepower (hp) are exclusively petrol powered. Above 200hp, outboards are largely petrol powered but diesel outboards are available and becoming more common in the commercial/military sector.
[image: A Yamaha outboard motor. ]
Outdrives In effect, the lower part of the outboard is bolted onto the transom, but the engine is inside the boat. This is the most popular option for medium- to large-size powerboats as it allows for better weight distribution by placing the engine inboard/further forward. Additionally, the engine gets better protection from the elements and may be easier to service in the boat. The outdrive leg is steered left or right using a wheel.
[image: A Mercury MerCruiser outdrive engine. ]
Shaft drives Shaft drives are common on ski and working boats and increasingly on some of the small, fast, fishing-type craft. A shaft drive allows the engine to be positioned further forward to aid the interior design or weight distribution. The propeller shaft attaches to the engine and runs through waterproof through-hull fittings to the propeller. A separate rudder is used to steer the boat using thrust from the propeller.
[image: A shaft drive out of the water. ]
Jet drives The positioning of engine and drive unit is similar to that of an outdrive. However, this time the engine drives an impeller that sucks in water through a grille below the hull and jets it out under high pressure through a small hole to produce thrust. A steerable nozzle directs the jet of water to give power and steerage. A deflector (‘bucket’) is used to give ahead and astern control.
[image: A jet drive out of the water. ]
Forward-facing drives While similar in some aspects to outdrives, these are positioned below the hull with the props facing the front of the boat. They are typically the preserve of larger vessels above 11–12 metres and can be combined with a joystick for close-quarters manoeuvring.
[image: A forward-facing drive out of the water. ]
Twin-engine installations Twin-inboard engines are common on craft over about eight metres long, with twin-outboard engine installations increasingly common too. Twin-outboard arrangements can be found fitted to vessels up to about 16m long. Some larger and faster vessels may have three or more outboards fitted. 
A key feature of twin-engine installations is the ability of a craft to turn within its own length at slow speed using the techniques outlined in chapter 6. Both twin-inboard or twin-, triple-, or quad-outboard installations are often also fitted with joystick controls which allow fine, precise control of the vessel in close-quarter situations. 
[image: A Yamaha twin-engine installation in the water in a marina. ]
Emissions All new engines need to meet strict emissions legislation. All new petrol engines sold are ‘four-stroke’ (meaning the oil to lubricate their moving parts is in the sump of the motor, like a car) with ‘two-strokes’ only being available to commercial operators. A ‘two-stroke’ engine is one where oil is mixed with the fuel to lubricate the engine.
Electric outboards are available for small tenders and up to about 25hp for some small craft. Higher horsepower ratings for some installations are available where batteries can be fitted into the vessel. These are often linked to innovative drive arrangements. As battery technology develops and charge points become more available, this will become a far more popular option for many.
[image: Two Torqueedo engines on a boat in the water. ]
Pros and cons of types of outboard The choice of outboard engine is between two-stroke and four-stroke petrol engines, although emissions legislation means that the vast majority of new engines sold are now four-strokes.
Here are some comparisons:
Outboard Engines (shows tiller control, only present on some smaller outboards)
	Killcord

	Fuel line

	Fuel bulb

	Fuel filter

	Fuel filler

	Fuel tank vent

	Fuel tank

	Starter battery

	Battery isolator switch

	Cooling water inlet grille

	Propeller

	Outboard leg

	Transom mounting bracket

	Cooling water tell-tale

	Oil reservoir – inside cowling (two-strokes)

	Gear operating lever

	Engine hand start

	Throttle control/tiller

[image: An outboard engine with tiller control. Parts are labelled with numbers. ]
Throttle System
	Trim control

	Gear lever interlock (not always present)

	Fast idle control (some boats only)

	Ignition switch

	Killcord

[image: A throttle system with parts numbered. ]
Tip
Always attach the killcord correctly – see chapter 4.
Inboard Engines
These tend to be available on craft of six metres upwards and are often found on sportsboats over seven metres and most sports cruisers. Single engines are normal up to about eight metres; above this, twin installations are more popular. Either outdrives or shafts are used, depending on the boat.
	Fuel filler

	Fuel tank

	Fuel tank vent

	Starter battery

	Battery isolator switch

	Fine fuel filter

	Fuel line

	Cooling water inlet grille

	Propeller(s)

	Outboard/outdrive leg

	Oil dipstick

	Oil filler

	Cooling header tank

	Oil filter

[image: An inboard engine with parts numbered. ]
Inboards v. Outboards
In most cases, the decision is determined by the boat you buy, although an increasing number of larger craft offer models that can be fitted with either twin inboards or twin-/triple-outboard arrangements. 
	Inboards	Outboards
	Available in petrol or diesel, and occasionally electric.	Newer outboards are very reliable and too complex for anything other than basic troubleshooting.

 
	Diesel may be the preferable option when waterside petrol is not easily available.	Can be raised out of the water at rest to prevent weed growth.
	Can be cheaper and simpler to service as they are essentially marinised car or truck engines.	Far better power-to-weight ratio than comparable inboards.

 
	Often provide a sundeck area above the engine.	Diesel outboards are available above about 200hp although still rare. 
	 
	Mounting on transom increases deck space. 
	 
	Possible to replace outboards quickly when necessary.

 
Throttle Systems
Throttle controls for outboard and outdrive installations on boats up to about six metres have a small safety catch (the ‘interlock’) which needs to be engaged to allow the throttle to be used. Throttle systems are very basic. They allow forward drive, reverse drive, or neutral to be engaged. Pushing the throttle ‘forward’ increases power to quicken the boat’s speed through the water.
[image: A throttle system on a boat. ]
Throttle systems on larger outboard and inboard systems are increasingly ‘fly by wire’ and electronically control the engine, rather than by using a metal (‘push-pull’ type) cable. Care should always be exercised with all throttle systems to ensure that the throttle is not accidentally engaged or moved. The lack of resistance in these electronic controls may make them more susceptible to being knocked to a high-power position.
[image: A throttle system on a larger outboard boat. ]
Safety Always keep a hand on the throttle and the steering wheel to allow instantaneous reaction to the conditions faced, actions of other craft, or the failure of some aspect of the mechanics of the craft.
Starting Procedure
The engine-starting procedure varies from boat to boat, so this section acts only as a guide. Depending on how, and where, you launch and start your boat, many of these checks can be carried out beforehand.
Create a checklist to ensure that you perform all of the checks and
	Pre-start Checks	Starting
	Turn batteries on. 	On some outboards, squeeze bulb to prime fuel.

	Check fuel level and that the fuel is turned on.	Attach killcord.
	Check engine-oil level.	Ensure that the engine is in neutral.

	Check oil levels for all other systems.	On older models, engage choke/fast idle. Reduce as engine warms. 
	Check coolant level.	Check prop is clear.

	Check drive belts for condition and tension.	Start engine.
	Check raw-water filter is clear of weed and obstructions.	Check cooling-water ‘tell tale’.

	Ensure air vent on tank is open on smaller outboards.	Test killcord works.
	Vent engine bay using blower.	While tied alongside, engage gears briefly to check operation.

Bowthrusters and Joystick Controls
Fuel Choice
	Petrol	Diesel	Electric
	Risk from a fire is higher.	Generally more expensive than petrol engines.	Limited battery life an issue.
	Availability of petrol limited in some locations.	Good availability of fuel in remote locations.	Charging options still limited. 

	Availability of petrol limited in some locations.	Good availability of fuel in remote locations.	Charging options still limited. 
	Option for trailered boats to use garage to refuel.	Often have a longer life span.	Small number of craft offering an electric option. 
	Lots of different sizes and manufacturers making engines.	Heavier than equivalent petrol engines.	

Steering Systems
Seating Arrangements
‘Bowrider’ Seats in Bow
	Advantage	Disadvantage
	Great for sitting and relaxing when stopped or at very slow speeds in calm conditions.	Vertical movement of bow area can be considerable, with risk of serious injury (due to impact forces) and being ejected from the craft.

Seats Forward of Console
	Advantage	Disadvantage
	Great for sitting and relaxing when stopped or at very slow speeds in calm conditions.	Transfer of impacts through back due to seating position may cause serious injury.

Jockey Seats
	Advantage	Disadvantage
	Safe and sturdy position with feet planted on deck with hands on grab point.	Smaller people may struggle to get feet on the deck and so fail to be safe on the seat.

Rear Bench Seats
	Advantage	Disadvantage
	Low bench seats afford good lateral protection and vertical movement of craft at stern is less.	Higher bench seats may expose passengers to lateral forces as vessel corners, risking ejection from craft.

Shock Mitigation
Driving for the Conditions
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