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Foreword
Welcome to the exciting world of personal-watercraft riding.
We hope that all riders will enjoy the content of this publication. There are plenty of hints and tips for seasoned users to pick up on, and new skiers should find it provides a good foundation for their adventures afloat. This book can of course be used independently but is best used to support the renowned RYA Personal Watercraft Proficiency Course.
Rachel Andrews
Chief Instructor, Power
Note from the Technical Editor
Having started riding a stand-up personal watercraft in my teens, I have since been involved with them through teaching, events, and recreational riding. During this time I have had the pleasure of coming across a wide variety of riders from across the world and at all extremes of the sport. Whether it be recreational, freestyle, racing, stand up, rescue, or professional organisations there’s always been something new to learn. Over the last 25 years I have been rewarded by picking up many hints and tips from some of the best in the world. I hope that I have been able to share some of this information within these pages. 
Candi Abbott
 

The Personal Watercraft
History
Designed by a motorcycle enthusiast, a personal watercraft (PWC) is also known by various names and brand names such as Wet Bike™, Sea-Doo™ (BRP), Waverunner™ (Yamaha), Aquatrax™ (Honda), HSR™ (Benelli), or Orca™ (Taiga Motors) but is most commonly referred to as a Jetski™ (although technically this is a brand name owned by Kawasaki).
Types of Personal Watercraft
[image: A black and white stand-up Yamaha Superjet personal watercraft. The handlebars, trim, and bow of the machine are black, and the rest is white.]
Stand Up: A single-person PWC that you can stand or kneel on.
[image: A black and red Yamaha Waverunner personal watercraft. The machine is viewed from side on. The trim of the machine is red, and the rest is black.]
Sit Down: A single- or multiple-seater PWC.
 

Parts & Technology of a Personal Watercraft
Parts of a Personal Watercraft
[image: A yellow and black Yamaha Waverunner personal watercraft. The parts of the machine are labelled as follows: passenger grab handle; handlebars & controls; wing mirrors; storage compartment; bow; D-ring; hull; sponson; stern; seat.]
[image: A blue and white personal watercraft, viewed side on. The parts have been labelled as: D-rings; reverse gate; jet nozzle; boarding step.]
[image: A yellow and black Yamaha personal watercraft with blue trim. The part in focus is just below the seat. A part has been labelled as: D-ring/tow point.]
[image: The underside of a white personal watercraft. Some parts have been labelled as follows: strakes; ride plate; intake grate.]
Nautical Terms
[image: A personal watercraft, viewed from above. There are four nautical terms positioned around the machine. ‘Bow’ is next to the front; ‘Starboard’ is to the right; ‘Stern’ is next to the back, and ‘Port’ is to the left. The word ‘Helm’ is positioned on the seat of the personal watercraft near to the handlebars.]
Datatag
Datatag is a theft-deterrent system that makes a PWC easy to identify. It consists of an electronic transponder, Datadots®, Datatag forensic DNA, and visible ID labels that display a unique identification number. Many local authorities require this in order to operate/gain access to the launch site.
[image: A small section of a blue and white personal watercraft, showing an alphanumeric Datatag code. The code is in white characters and reads ‘A F hyphen 5 2 1 7’.]
How a Jet Engine Works
With advances in technology, most new PWC come with a four-stroke engine. The advantages of this are that they are quieter, more fuel economical, and have more environmentally friendly emissions. Older PWC (and most stand-up PWC) have two-stroke engines with separate tanks for petrol and oil, that are mixed automatically. There are also now (2022) the first publicly available electric PWC, with manufacturers testing further prototypes, so keep a lookout for innovations.
[image: A personal watercraft, viewed side on and shown in water, showing how a jet engine works. ]
Jet-pump systems hide all the moving parts safely out of reach, unlike a standard boat propeller.
A jet engine works by drawing water into the chamber through the intake grate and pushing it out under pressure through the nozzle. The direction of the jet nozzle is controlled by the handlebars. Whether a PWC operates off a closed- or open-loop cooling system depends on the model. Regardless of which type the PWC has, they all still need water intake to operate correctly. Closed-loop systems require water to cool the exhaust system and intercooler; open-loop systems require water to cool the engine.
[image: A silver-white impeller.]
Gate Systems
The gate system on a PWC is also known as the reverse bucket. The gate controls the direction of thrust from forward to reverse, as well as neutral on some models. Electronic gate systems such as Sea-Doo iBR and Yamaha RiDE also work as ways of slowing down your PWC.
[image: A personal watercraft, viewed side on and shown in water, showing how gate systems work. ]
Types of Gate Systems
	None

	Electronic

	Mechanical

[image: A personal watercraft, viewed side on and shown in water, showing how a reverse gate system works. ]
Electronic
Benefits:
	Engine starts in neutral

	Controls are all on the handlebars

	Deceleration systems

	Neutral = thrust deflected downwards

	Forward thrust 

	Reverse thrust

Yamaha RiDe™: Reverse with intuitive Deceleration Electronics 
[image: The digital display of a Yamaha personal watercraft. It shows that the machine is travelling at 34 miles per hour and is going forward. This is indicated by an ‘F’ below the ’34’ on the display.]
Forward thrust = right lever.
[image: The digital display of a Yamaha personal watercraft. It shows that the machine is travelling at zero miles per hour and is in neutral. This is indicated by an ‘N’ below the ’0’ on the display.]
Neutral = automatically engaged when starting and when left (RiDE™) lever is released. When in forward thrust, one click of RiDE™ lever engages neutral.
[image: The digital display of a Yamaha personal watercraft. It shows that the machine is travelling at five miles per hour and is in reverse. This is indicated by an ‘R’ below the ’5’ on the display.]
Reverse Thrust/RiDE™ system = left lever.
When the RiDE™ lever is applied at speed it deflects the water flow from two forward-angled exits off the sides of the gate. The amount of thrust is dictated by how much pressure is applied to the throttle lever. This design keeps the PWC almost level with no bow drop. The RiDE™ technology slows the craft when applied under way in forward thrust. If the RiDE™ lever is held in, continuous reverse thrust is then applied.
Sea-Doo iBR™: intelligent Brake & Reverse
[image: The digital display of a Sea-Doo personal watercraft. The display is divided into two parts, with a rectangular screen on each side. On the right is a digital chart showing the position of the personal watercraft. This indicates that the machine is in a body of water with a land mass on either side of it. On the left is information about the machine. The speedometer shows that it is travelling at four miles per hour, and there is also a fuel gauge.]
Forward thrust = right lever.
Neutral = automatically engaged when starting and when left lever is released. When in forward thrust, one click of left lever engages neutral.
When the iBR™ lever is applied at speed it deflects the water flow upwards, pulling the PWC from the stern and dropping the bow. The iBR™ technology slows the craft when applied under way in forward thrust. If the iBR™ lever is held in continuously, reverse thrust is then applied once the PWC gets below 10mph.
Left lever = switches from forward thrust to neutral and then reverse.
Reverse thrust = hold in left lever and apply throttle (right lever).
HSR Benelli/Belassi DBS™: Dynamic Brake System
[image: A photograph of the digital display of a Belassi personal watercraft. There is a black panel with red trim and a display in it at the top of the photograph, and this shows that the machine is travelling at zero miles per hour. There is another panel below this, and this shows more information.]
TOP TIP
If you do not have RiDE or iBR the PWC will start in forward thrust. Always check the area around you is clear before starting your engine.
Mechanical Gate System
Many models of PWC have a mechanical (manual) reverse rather than an electronic system. The mechanical reverse links a lever/handle at the helm to the reverse gate via a cable. This is not designed to act as a system to slow you down other than when travelling at idle speed.
	Forward: If the gate lever is flush

	Reverse: Pull the reverse gate lever towards you 

	Neutral: Position reverse gate lever in between forward and reverse

[image: The right handlebar of a Yamaha personal watercraft. There is a lever to the left of the part that is gripped with the hand, and this engages forward thrust.]
Technology
The dashboard on a sit-down PWC will most likely show the fuel level, revolutions per minute (RPM), speed, and battery voltage. 
Note: Speed on the PWC will be in miles per hour (mph) or kilometres per hour (kph). Speed limits are generally described in knots. The conversion for this is 1.15mph/1.85kph per knot, therefore 10 knots is 11.5mph/18.5kph.
Models with electronic gate systems also show the above and have a lot more information available, including whether you are in N (neutral), F (forward), or R (reverse).
[image: The digital display of a Belassi personal watercraft. The background of the display is orange. It shows that the machine is travelling at zero miles per hour.]
Electronics
Like buying a car, the technology differs dependent on the PWC model. Here are some examples. 
Security Devices
[image: A black rectangular Yamaha Security System fob. There are two blue buttons on the top of the fob.]
Some Yamaha PWC models come with a YSS remote fob. You will need this in order to ‘unlock’ the PWC. The Yamaha Connext system requires a four-digit PIN code to be entered to unlock the engine before use.
[image: A yellow and black Sea-Doo kill cord. The cord is black, and the body of the device is yellow, with the words ‘Sea-Doo D E S S’ on it.]
Most Sea-Doo PWC come with a DESS™ coded kill cord. You will need this in order to ‘unlock’ the PWC.
Trim
	Trim up for a drier ride in choppy conditions, when mounting a floating dock, and to reduce friction/wetted area of hull

	Trim down for providing more grip for enhanced cornering, to level out load (i.e. heavier passengers), and when towing

[image: The left handlebar of a personal watercraft. The photograph focusses on the trim controls of the machine. There is a panel on the handlebar that has a red button marked ‘Start’ and ‘Stop’ at the top, and four buttons arranged like a diamond below it. The top button of the diamond has on it an arrow pointing upwards. The button on the left has the word ‘Mode’ on it. The button on the right has on it a representation of a speedometer. The button at the bottom has on it an arrow pointing down.]
[image: How trim affects the positioning of a personal watercraft through the water. ]
Examples of Other Controls & Accessories
	Cruise control: Reduces throttle-finger fatigue. Maintains a steady speed which can also reduce fuel consumption

	No-wake mode: Cruise control at low speed. A solution for longer transits through slow-speed zones

[image: The right handlebar of a personal watercraft. ]
	Global Positioning System (GPS)

[image: A rider on a green personal watercraft with black handlebars. ]
	Compass: A basic N/E/S/W display

	Learner mode/Keys: Perfect for learners, a great way to conserve fuel, and reduces top-end speeds

	Speaker systems: Link up your phone to enjoy some tunes while afloat!

[image: The front starboard bow of a personal watercraft. ]
 

Personal Watercraft Safety Kit
There are plenty of safety-equipment options available. The following are the minimum recommended items to carry. Some of them are particularly important if you are riding at sea. 
	Flares

	Compass

	First aid kit

	Anchor and small toolkit

	Tow line 

	Fire extinguisher 

	Sun cream

	VHF radio

	Torch 

	Knife 

	Whistle

	Mobile phone

	Kill cord and spare

[image: An orange and black personal watercraft with the lid of its storage compartment open. Visible inside the storage compartment are gloves, a sea anchor, and a tool kit.]
TOP TIP
Ask yourself whether, in the event of a capsize or falling off your PWC, you can access the safety equipment you may need.
Kill Cord
A kill cord is a coiled safety lanyard with an attachment point to connect to your impact buoyancy aid, and a connector at the other end to attach to the PWC.
Wearing a kill cord means that, if you were to move away or fall from the PWC, it will detach from the PWC, stopping the engine in the process. Remember to secure your kill cord (safety lanyard) to your impact buoyancy aid BEFORE you start the engine when afloat. It’s the only thing that will ensure your PWC stops if you fall off!
[image: A black and white Sea-Doo kill cord. The coil, attachment, and clip are black, while the body linking the coil and attachment together is white.]
Spare Kill Cord
Carry a spare kill cord in an accessible location on your PWC. This will mean that, if you lose or break your kill cord, you can still use your PWC. Plus, if you were to fall off, having a spare kill cord onboard will allow your passenger to come and collect you.
Warning: Do not leave your kill cord out in the elements. Ultraviolet and extreme temperature changes can cause damage and make the kill cord brittle, creating a risk of breaking. 
VHF Marine Radio and/or Mobile Phone in Waterproof Case
Carrying a mobile phone in a waterproof case and/or a VHF marine radio will allow you to gain assistance if required when afloat. 
Mobile phones are great for summoning help when close to shore, but mobile coverage can be poor in coastal areas. Dialling 999 or 112 (UK) will allow you to contact the Coastguard/emergency services. Be sure to tell them the nature of your emergency and where you are. Mobile phones were never designed to go to sea and there are plenty of ‘dead spots’ where your phone may not work at all, so do not put your faith in them completely. 
Using a VHF marine radio means you will be heard by everyone in the vicinity that has a VHF. It can be used where there is no mobile-phone signal available. Take an RYA Marine Radio Short Range Certificate (SRC) course (this can be completed online or in the classroom).
[image: A mobile smartphone in a black Sea-Doo case. The case is designed to be attached to something as there is a clip on the top of the case.]
[image: A mobile smartphone in a translucent case. The case is a waterproof plastic one designed to seal tightly around the phone.]
Warning: Holding a Portable Radio Licence is a legal requirement. It is also free of charge and you can register for this online. It is also strongly recommended to hold a VHF operator’s licence, as it is illegal to operate a VHF without one, other than when it is used in a distress situation or for life-saving purposes. Don’t forget that the range of a VHF is limited to its antenna height (predominantly this means within ‘line of sight’)
Whistle
Attach a plastic, pea-less whistle to your impact buoyancy aid or kill cord, so if you are parted from your PWC you can still attract attention.
[image: A yellow plastic pea-less whistle with a metal attachment ring on the end that is not blown into.]
Tow Line
If you need to be towed or tow someone else, then a tow line is essential. It can also double up as an anchor line or to tie off in a marina. A six-metre, high-visibility floating line will do the job. See Towing section within the Emergencies chapter.
[image: A yellow tow line in a red tubular container that has a yellow and black label on it.]
Flares
If you are in grave and imminent danger, do not hesitate to use flares to get help – delay could be disastrous in deteriorating weather conditions, when night is falling, or after an injury.
	Orange smoke flare: For bright sunlight/clear daytime conditions, this is most effective

	Red hand-held flare: These work best in dull, overcast conditions or poor light

Each flare has a slightly different way of being ignited. Familiarise yourself before you head afloat so you’re not trying to read the instructions in an emergency. If you are onboard your PWC, hold the flare over the downwind side of the PWC when using.
[image: A day/night flare in a yellow and red cylinder with one red end and one green end.]
[image: A red-smoke flare in a red and yellow tube with one black end and one red end.]
[image: A photograph of an orange-smoke flare in a red and yellow tube with one black end and one orange end.]
[image: An electronic visual distress flare that has an orange body, a yellow lens support and strap, and a round lens.]
TOP TIP
Don’t use all your flares at once. Keep one in reserve to pinpoint your position when you see a lifeboat, helicopter, or rescuer. Store your flares in a waterproof bag/container, preferably with some padding so they do not get thrown around in your PWC. Carry a gardening or work glove (not rubber) for holding the flare once ignited.
Carrying a floating LED flare is a viable alternative to traditional pyrotechnic flares. Although they have yet to be accepted as an official sign of distress, LED flares have many advantages over pyrotechnic flares – they have longer expiry, their burn time is hours rather than minutes, and they are easily stored.
Knife
For cutting away weed, fishing line etc. from your intake grate it’s a good idea to opt for a knife with a serrated edge that folds away.
[image: A foldable knife. The knife has a serrated blade and is shown part folded. The handle of the knife is red.]
Anchor & Line
An anchor and some rope will keep your PWC in the same spot after launching and before recovery, when you want to take a break, or in an emergency. The most common types of anchors used on PWC are grapnel and bag anchors, though there are many other options available. In windy and/or tidal conditions a fluked anchor is preferable as they provide grip on the seabed. See Anchoring section within the When You Get There chapter. Bag anchors can also double up as a sea drogue (see Breakdown section within the Emergencies chapter).
[image: A red grapnel anchor that is shown next to a black bag. The anchor has a red and black line attached to it, and the line is coiled underneath a red float.]
[image: A blue Sea-Doo bag anchor with a yellow line attached to it.]
TOP TIP
Secure your anchor in the bow compartment. If you have a metal anchor, wrap it in a piece of foam to stop it damaging the inside of your PWC.
Fire Extinguisher
You are riding on a machine with a tank of petrol and plenty of electrical components. Though fires onboard well-maintained PWC are rare, they’re also not impossible! For small electrical fires and to assist others, use a powder extinguisher of the maximum size that fits in the dedicated storage unit. If you suspect your PWC is on fire DO NOT open the seat(s) or storage compartments. Adding oxygen will only make the situation worse!
[image: A white dry-chemical fire extinguisher. The nozzle on the top of the extinguisher is red with a yellow clip, and the handle is black. There is a sticker with instructions for use wrapped around the body of the extinguisher.]
[image: A red fire extinguisher in the storage compartment of a personal watercraft. The storage compartment is behind the seat and the fire extinguisher is in a yellow support designed to hold it in place.]
Small First Aid Kit
You can buy purpose-made first aid kits that come in a waterproof bag. Alternatively, a more cost-effective option is to put a few items into a ziplock food bag or container. Slipways and seabeds often have sharp nasties lurking. The strangest thing about activities like PWC riding
TOP TIP
Compass & Chart
Waterproof Torch
Food & Drink
Basic Toolkit & Spare Spark Plugs
Documentation
Dry Bag
TOP TIP
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