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  The basic material for this book comes from thousands of sources. They include fellow sailors, hundreds of books, thousands of magazine articles, and my own experience of thousands of miles of racing and cruising on lakes, rivers, reservoirs, and across oceans in many parts of the world.


  It also comes from my being in the business of writing about people who sail and editing other people’s writing about boating. Whether they know it or not, all these people have made contributions to my store of knowledge over a period of more than 40 years. I’m grateful to them even though I can’t possibly thank all of them individually or even name them.


  One person I should name, however, is the fine sailor who wrote the foreword to this book, Don Casey. It was with some trepidation that I approached Mr. Casey. He is, of course, a person of considerable stature among boating authors. My approach was necessarily oblique, since I didn’t have an address for him. I emailed him on a website that invites readers to pose questions to him about boat maintenance and renovations. I fully expected the webmaster to discard my query as irrelevant but no, the miracle happened. It was forwarded to Mr. Casey. “Yes,” he replied, “I’ll do it for you. What’s the deadline?”


  Um, well, yes. I had to confess that I’d left this until the last moment. The publisher’s deadline was three weeks away. And Mr. Casey was off cruising on his sailboat in the Caribbean with his wife, Olga. Somehow I had to e-mail the manuscript to him. Suffice it to say he went to considerable trouble to receive the whole manuscript on his laptop computer in Martinique. I am humbled and grateful. There is indeed a brotherhood of the sea and Mr. Casey upholds its finest traditions.

  





  A


  ACCIDENTS


  In the interest of free speech, a whistleblower for Vigor Leaks recently intercepted the following letter to our local office of the Social Security Administration:


  Dear Sir or Madam,


  I would like to apply for Social Security disability benefits. This is what happened:


  I was employed as a yard hand at the local marina. My boss told me to replace a burned-out light bulb at the top of a mast on a 45-foot cutter. Having drawn a suitable bulb from the Stores Dept. I proceeded to the boat. I had no help to get up the mast but hit upon the idea of filling two large plastic buckets with water. I tied them together and winched them to the top of the mast on the main halyard.


  I then secured my bosun’s chair to the halyard with the thought that the weight of the buckets would help me ascend mast.


  Unfortunately, as I cast off halyard, I discovered that the weight of water in the buckets was considerably more than my weight. I therefore shot up the mast at high speed.


  Unfortunately, my right shoulder crashed into the spreaders and became dislocated and heavily bruised. At the same time, the descending buckets hit my left shoulder, cracking the bone and causing considerable pain.


  Upon my arrival at the masthead, two fingers of my right hand got jammed in the pulley, causing one to be broken and the other to be badly squashed. I had no time to install the new bulb because the buckets, having hit the cabin top, fell over on their sides and emptied themselves. I was now considerably heavier than the buckets, and began descending at a rapid pace.


  Unfortunately, on my way down I met the buckets coming up at high speed, causing severe contusions and bruising, and fracturing two ribs. I slammed heavily onto the cabin top, breaking a toe on my right foot. And then I must have lost control of my senses because I let go of the halyard.


  The buckets now descended from top of the mast at high speed, one delivering a blow to my cheek, which was badly cut, and the other hitting me squarely on top of the head, which rendered me unconscious until a nice lady from one of the other yachts, having seen me bleeding and heard my screams, gave me first aid and called 911.


  My boss says he doesn’t think I will ever be fit to work on boats again, at least not for his boatyard. I would therefore like to apply for disability and look forward to hearing from you.


  ADVICE


  Good advice is very hard to find.


  Sailing a boat well requires an extensive knowledge of a surprisingly wide variety of skills and disciplines, ranging from cooking and navigating in rough water to the aerodynamics and hydrodynamics of a balanced hull and sails. So, all their lives, sailors are seeking answers to questions. And none more so than beginning sailors.


  It can be very frustrating trying to get the information you need because the advice you receive from one sailor often conflicts with the advice from another. Unfortunately, what works for one sailor on one boat might not work for another on another boat.


  Worse yet, the sailing world (and the Internet) is rife with half-truths propagated by people with little knowledge and less experience—and they’re often the loudest with their advice.


  So where do you find good advice? Why, here, of course. These are my recommendations:



	Read books and magazines from reputable boating publishers. There are books on all subjects germane to sailing, and book publishers stake their reputations on checking and editing, so that the facts are correct.


	Take lessons from instructors qualified by US Sailing or the American Sailing Association.




  TIP: Beginners should read Sailing Fundamentals by Gary Jobson.


  ANCHORING


  There’s more to anchoring than meets the eye.


  We expect miracles of anchors, and mostly they oblige. But when you pause to consider the unknown nature of the invisible seabed, it must strike you that nothing could be less scientific than the act of lobbing overboard a lump of strangely shaped metal attached to a rope or a chain, and expecting it to hold your boat securely in place despite changing tides, swift currents, and strong winds. It smacks strongly of voodoo. Anchoring is thus more art than science.


  Modern anchors are cleverly designed, but they still need weight to dig in. One pound of anchor weight per foot of boat length is a good rule for plow anchors like the CQR, the most popular choice of long-distance voyagers. Fisherman anchors, good for rocky bottoms, need to be a couple of sizes heavier.


  Boats of about 28 feet and up do well to carry all-chain rodes. If you’re reasonably young and fit, you can raise a 35-pound anchor on ⁵/₁₆-inch chain from a depth of 90 feet without a winch. I’ve done it many times but it’s easier if you can sit down and brace your feet.


  TIP: A chain pawl on the bow roller is your best friend.


  (See Windlass)


  ANCHOR SOAKING


  Have you let your anchor “soak” lately? I ask because it’s a very frustrating experience when you drop anchor in a spot that the chart shows to be good holding ground, and then, when you apply astern power from the engine, the anchor simply drags and skips over the surface and you have to start all over again.


  It took me a while to learn that too much astern power, applied too soon, is the problem. It’s a mistake to try to dig the anchor in immediately by pulling hell-for-leather in reverse. The anchor needs to “soak.” It’s not a word you hear mentioned a lot, but once you know it and use it, soaking will improve your anchoring success.


  It works this way: Take all way off your boat and lower the anchor overboard as she begins to gather sternway slowly. Pay out the rode and let the boat take up the slack. When her head comes around to point into the wind, put the engine into astern gear and give her a quarter throttle, no more, for 10 or 15 seconds.


  Do not give her an extended full-throttle blast of reverse immediately. You must let the anchor soak first, that is, let it nudge and wiggle and ease its way slowly into the bottom mud or sand with the aid of little jerks from the boat as she tugs at the rode.


  After half an hour or so you can give her full throttle in reverse and really dig the anchor in if the wind hasn’t done so for you already. The heavier the anchor, the quicker it soaks. There’s nothing like sheer weight to help it settle into the bottom and get down to where the resistance is greater. In fact, I can’t see how some of the lightweight anchors on the market manage to dig in at all. Once their flukes have penetrated the surface they’re fine, of course, but getting to that stage is a very iffy business.


  Weight also helps when an anchor has to reset and soak itself in the middle of the night after the wind direction has changed 180 degrees. Some anchors are better than others at this, of course, but if you want to sleep peacefully you’ll set out two anchors, so that neither will be dug out of the ground by a change of wind direction.


  ANXIETY


  Sailing a small boat introduces many personal feelings and emotions that must be quite alien to the landlubber. When I sail out to sea, for example, there is always a sudden twinge of anxiety when the land disappears and I


  

  

  

  

  

  

  

  

  

  ASTERN GEAR


  

  

  

  

  

  

  

  AUTOPILOTS


  

  

  

  

  

  

  AVOIDING COLLISIONS


  

  

  

  


 
	Learn the Inland and International Rules for the Prevention of Collisions at Sea.


  	Keep a good lookout at all times.


	Give way to big ships and vessels of any size that seem not to have noticed you, whether you have right of way or not.


  	If in doubt, communicate. Use VHF radio on Channels 13 (bridge-to-bridge) or 16. Use a signal mirror by day or a white flare at night to get noticed.


  	Take a compass bearing at first sighting of a ship. If it changes, you’ll stay clear. If it doesn’t, make at least a 60-degree turn (to get noticed on radar) and speed out of the ship’s path if possible.


  	Keep a radar reflector permanently hoisted in your rigging.


	Carry a life raft or dinghy (with a handheld VHF radio) in which to abandon ship.




  

  




  APPENDIX SOME USEFUL TABLES AND FORMULAS I WISH I’D KNOWN ABOUT


  Note: Some of the material in this appendix has already been touched upon briefly in the body of the book. It is repeated here in more convenient, tabulated form.


  FORMULAS


  Areas


  Circle: Multiply radius × radius × 3.1416


  Cylinder: Circumference × height. Add areas of circles at ends


  Parallelogram: Base times vertical height


  Sphere: Multiply diameter × diameter × 3.1416


  Triangle: Half length of base × vertical height


  Volumes


  Cone: Radius × radius × height × 3.1416. Divide answer by 3


  Cube: Length of base × side x side


  Pyramid: Side at bottom × height. Divide answer by 3


  Sphere: Diameter x diameter × diameter × 0.5236


  CONVERSION FACTORS


  Horsepower to kilowatts: multiply horsepower by 0.7457


  Kilowatts to horsepower: multiply kilowatts by 1.341


  Knots to miles an hour: multiply knots by 1.152


  Miles an hour to knots: multiply miles by 0.868


  OTHER USEFUL RULES AND FORMULAS


  Alternator size


  If you have a modern multi-step regulator, your alternator should be capable of putting out (in amps) between 25 and 40 percent of the total number of amp-hours in all your batteries.


  If you don’t have this superior regulation, you should limit alternator output in amps to 10 percent of your battery bank’s total amp-hours. That will give your batteries the longest life, but it will obviously take much longer to charge them fully.


  Anchor sizes


  These are reasonable minimum sizes for average wind strengths in sheltered waters and good holding ground:


  Plow anchors—1 pound of anchor weight for every foot of boat length.


  Bruce and similar anchors—85 percent of corresponding plow anchor’s weight.


  Danforth and similar anchors—55 percent of corresponding plow anchor’s weight.


  Fisherman (traditional) anchors such as the Herreshoff and Luke—150 percent of corresponding plow anchor’s weight.


  Anchor line, minimum length


  Small boats can anchor in shallower water than big boats, so the minimum length of anchor rodes varies. A good plan is to allow a minimum of 6 feet of rode for every foot of your boat’s length. (Remember, the word “rode” includes chain and nylon line if any.) If you regularly anchor in deep water (40 feet or more) you’ll need a minimum rode of 240 feet.


  Anchor line scope


  The anchor scope is the ratio between the depth of the water, measured from deck level to the sea bed, and the length of the anchor line. Most anchors won’t grip the bottom unless you give them a scope of at least 3 to 1, that is, you let out line equal to three times the depth of the water. For average conditions, a scope of 4 to 1 or 5 to 1 is better. In storm conditions, a scope of 7 to 1 is recommended if you have enough swinging room.


  Anchor rode sizes


  The best anchor rode for a cruising boat is all-chain. If that makes too much weight in the bows, use a rode of three-stand nylon with a length of chain, equal to the length of the boat at least, attached to the anchor. As a rough rule, the nylon should be about twice the diameter of the chain. Measure the chain as if you were measuring rod: that is, across a single piece of the metal rod forming the links. Don’t measure across the whole width of a link.


  

	Boat length:
	Nylon diameter:
	Chain diameter:



	Up to 25 feet
	⁷/₁₆ inch
	³/₁₆ inch



	26 to 30 feet
	½ inch
	¼ inch



	31 to 40 feet
	⁹/₁₆ inch
	⁵/₁₆ inch



	41 to 45 feet
	⅝ inch
	⅜ inch



	46 to 50 feet
	¾ inch
	⅜ inch





  Arm and hand angles


  There are many times when it’s handy to be able to estimate quickly a vertical or horizontal angle. You already have the tools at your fingertips. When you hold one arm out straight, these are the approximate angles you’re looking at:


  20 degrees: Widely spread hand, from thumb tip to fingertip.


  15 degrees: Fingers formed into tight fist, thumb extended.


  10 degrees: The width of your fist alone.


  5 degrees: From one side of your fist to middle knuckle.


  3 degrees: The width of your thumb alone.


  2 degrees: The width of your little finger.


  Barometer readings


  In the middle latitudes (30 degrees to 60 degrees north and south) the average barometer reading at sea level is 1,013 millibars, or 29.90 inches.


  A high barometer (fair weather) reads 1,033 millibars, or 30.50 inches. A low barometer (foul weather) reads 999 millibars, or 29.50 inches.


  Very dangerous storms, called weather bombs, are indicated by a barometer falling at least 1 millibar an hour for 24 hours in a row.


  Battery needs


  To estimate the size of battery or batteries you need, simply make a list of all the electric equipment on your boat and estimate how many watt-hours each piece uses daily. For example, a tape deck drawing 15 watts, and used, on average, for 4 hours a day, rates 60 watt-hours.


  Add up all the daily watt-hours and divide them by the voltage in your electrical circuit. (That will be 12 volts in most cases, maybe 24 or more on bigger boats.) The answer will be in amphours. Batteries are rated according to their storage capacity in amp-hours, so you can readily make a choice. Except for one important thing.


  Normal batteries found on boats offer you only 40 percent of their amp-hour capacity for normal use. That’s because it isn’t healthy for the battery to be discharged more than 50 percent of its capacity, even if it’s a deep-cycle battery, and also because it’s not usually practical to top up the last 10 percent of capacity with ordinary charging. Thus, you can’t regularly withdraw 60 percent of the amp-hours stored in your battery bank. Consequently, you’ll have to increase the amp-hour capacity you calculated that you need. You’ll have to multiply it by 2.5. For example, if you found your needs were 100 amp-hours a day, you’d have to provide batteries totaling 250 amp-hours, 40 percent of which is 100 amp-hours.


  (See Alternator size)


  Berth lengths


  Try all the berths before you buy a boat. Some production boats have bunks that are too short for an adult. For comfort, berths should be at least 6 feet 4 inches long and 1 foot 9 inches wide. Since we’re not all six-footers, one berth in four may be only 6 feet 1 inch long.


  Block sizes


  The sheaves of blocks used with fiber lines should have a diameter not less than eight times the rope diameter. For long life and easy rendering, wire-rope sheaves should ideally have a diameter at least 40 times the wire’s diameter. They mostly don’t, however, and that shortens the life of the wire.


  Capsize screening formula


  The resistance a sailboat offers to being capsized can be measured with the aid of the US Sailing Association’s capsize screen formula. It is an indication of a boat’s initial stability, that is, her stiffness or resistance to being heeled over. It is not an indication of a boat’s ultimate stability, which is her resistance to remaining completely upside down after having been capsized by a large wave.


  To determine the capsize screening formula, divide your boat’s displacement in pounds by 64.


  Find the cube root of that number.


  Take the beam in feet and tenths of a foot, and divide it by the cube root you just worked out.


  If the answer is less than 2, your boat is considered relatively safe from capsizing in rough water.


  Be aware, however, that even the largest yachts can be turned turtle by a breaking wave with a height equal to 55 percent of their length on deck.


  Course errors


  It’s sometimes difficult to maintain a compass course in bad weather or choppy seas. And sometimes it’s easy to make a slight mistake when you’re plotting a bearing on a chart. Navigation is an imperfect science on a small boat, but have you ever wondered about the practical effect of a few degrees of error in steering or plotting?


  Here’s an indication: if your steering is wrong by 5 degrees, you’ll end up one mile off course for every 11.5 miles you run.


  Cruising cost


  Just as people on land spend varying amounts of money on everyday living, so do sailors who go long-term cruising. You can spend as much as you care to on a yacht and its maintenance, according to the style and luxury you seek, but what is of more interest here, perhaps, is how little you can get away with if you weren’t born with a silver spoon in your mouth.


  It probably should come as no surprise that if you are frugal on land, you’re likely to be frugal on a boat, too. Two of the world’s most experienced cruisers, Lin and Larry Pardey, figure the cost of cruising this way:


  Take all your everyday onshore expenses. Subtract all your costs for cars or trucks. Subtract two-thirds of your expenses for your rent, your mortgage, your mooring costs, and your clothing. Add 33⅓ percent to the cost of your food. The result, say the Pardeys, is pretty close to what you’ll spend when you go long-term cruising.


  Denaming ceremony


  Have you noticed what silly names other people give their boats? As the buyer of a used boat, it’s only natural that you (a civilized, intelligent, educated person of wit and charm) would want to change the old name to something more suitable. But you’re scared, right? You’ve heard that it’s unlucky to change a boat’s name.


  Well, not if you take precautions. One of the most popular articles I ever wrote was Vigor’s Interdenominational Denaming Ceremony. It described the steps I took when I wanted to rename a 31-foot sloop I intended to sail from the Indian Ocean to the United States with my wife and 17-year-old son.


  It consisted of a formal little denaming ceremony, a request to the ancient gods of the wind and the sea to erase the boat’s name from their records, and to accord her the same protection she had enjoyed from them before, when she was re-baptized under a new name. It worked for me, and I’ve had no complaints from the hundreds of people who have used it since.


  You will find a free printable copy of the ceremony and full instructions if you do an Internet search using the words “denaming ceremony.” Alternatively, you can go to www.48north.com and look in the article archives.


  Dinghies, carrying capacity


  The US Coast Guard has a formula to determine how many people a dinghy (a boat under 20 feet) can safely carry in calm weather:


  Number of people = overall length x beam in feet divided by 15.


  For example, a 12-foot dinghy has a beam of 4.5 feet.


  12 × 4.5 = 54. Divide 54 by 15 = 3.6. Round up to 4 people.


  The average weight of a person is usually taken to be 160 pounds for purposes of this formula.


  If the weather isn’t calm, think carefully about how many people your dinghy should be carrying.


  Displacement-to-length ratio


  Knowing the relationship a boat’s displacement bears to her water-line length gives you some interesting insights into her handling and capabilities.


  For boats of equal weight, the one with the longer waterline is known as a light-displacement craft. She’ll be faster, livelier, trickier to handle, and more uncomfortable at sea. She’s likely to have a shallow hull with a fin keel and a detached rudder.


  The one with the shorter waterline, a heavy-displacement boat, will be slower, easier on her crew and gear, and usually more resistant to capsize. She’ll likely have a more full-bodied hull with a longer keel (horizontally) and a rudder attached to the hull or a skeg.


  Racing boats are mostly of light displacement and cruising boats of heavy displacement.


  The displacement-to-length ratio is the waterline length divided by 100. Cube the result and divide it into the boat’s displacement in tons.


  Here’s how the numbers stack up:


  Very heavy displacement—380 or more


  Heavy displacement—320 to 380


  Medium displacement—250 to 320


  Light displacement—120 to 250


  Very light displacement—50 to 120


  Ultralight displacement—50 or less


  Dock lines, length and size


  In addition to your normal dock lines, carry at least two that are a quarter longer than your boat. These are for use as springs, which prevent movement fore and aft. You’ll find them invaluable in areas where you have to tie up alongside a fixed pier or jetty when the tides have a large range.


  As for the size of dock lines, a good rule is to allow a minimum of ⅛ inch of line diameter for every 9 feet of boat length. In other words, a 36 footer should carry lines at least ½ inch in diameter (36 ÷ 9 = 4 × ⅛ = ½).


  Engine fuel consumption


  A very useful rule of thumb is that a diesel engine needs roughly 1 gallon of fuel per hour for every 18 horsepower you’re using. In other words, if you’re running a 36-hp engine at half speed, you can expect to use about a gallon for every hour of running. If you’re running at full speed, you’ll use 2 gallons an hour.


  Four-stroke inboard gasoline engines need quite a lot more fuel. They consume about 1 gallon per hour for every 10 horsepower used. Gasoline outboard engines mostly are even less fuel efficient, and two-stroke engines devour more than four-strokes.


  To calculate your fuel reserves, count on using one-third of your supply to reach your destination, one-third to get back, and one-third for an emergency reserve.


  Engine life expectancy


  Almost all new cruising boats are fitted with diesel auxiliary engines these days. Most of them weren’t specifically designed for boats but are adaptations of tractor engines or light industrial engines. They prefer a dry cool workspace and they like to work quite hard for long periods at a time. On yachts, they mostly work for short periods in appalling conditions, squeezed into hot, airless little compartments with bilge water floating inches beneath them.


  So, while a diesel engine on land will usually run for at least 8,000 hours without a major overhaul, the average marine diesel aboard an auxiliary sailboat gets 5,000 hours.


  And while gasoline engines in cars run for an average of nearly 3,000 hours before needing an overhaul at 100,000 miles, the one in your sailboat will probably only run for 1,500 hours before needing attention.


  Incidentally, if you use your boat only on weekends and for short vacations, you’re likely to log only 200 engine hours a year. In theory, that translates to 7 or 8 years of trouble-free running for a gasoline engine and 25 years for a diesel. In practice, the atrocious working conditions, salt air, and neglect will almost certainly shorten these times according to the level of abuse the engine must endure.


  Engine size


  You can’t push a displacement sailboat at anything much above its hull speed no matter how much horsepower you install. So the biggest auxiliary engine that makes sense is one that will give you hull speed plus a little extra power to compensate for headwinds and choppy waves.


  The needs of most cruising hoats are filled by an auxiliary engine that produces 4 horsepower per long ton of displacement. So a sailboat displacing 10,000 pounds would get along just fine with an 18-horsepower engine. (10,000 pounds / 2,240 = 4.46 tons × 4 = 17.84 hp)


  This size engine may sound surprisingly weak-kneed in an age when many automobile engines produce 250 horsepower but, believe me, it’s sufficient. Don’t be tempted to increase it by much.


  (See Hull speed)


  Fenders


  Carry a minimum of four fenders and preferably six. They should be at least 1 inch in diameter for every 5 feet of boat length.


  Flooding speed


  Most bilge pumps cannot cope with the inflow of water from a reasonably sized hole in the hull. Your priority should be to try to stem the flow somehow, either by stuffing cushions or something similar in the hole from inside, or by covering the hole with a collision mat or sail from the outside. That should slow down the flow enough to enable your pumps to cope while you make more permanent repairs. But unless conditions are ideal, a surprisingly small hole will sink you in short order.


  For the record, here’s the formula for rate of flooding from an underwater hole: Incoming gallons per minute = D × square root of H × 20 (D = the diameter of the hole in inches and H = height in feet to which the water must rise to reach outside water level—in other words, the depth of the hole below water level.)


  Note that a mere 2-inch-diameter hole 3 feet below the waterline will let in 69 gallons a minute, or more than 4,000 gallons an hour. A high-capacity power pump is rated at 3,000 gallons per hour.


  Galvanic series


  The galvanic series doesn’t sound very exciting, unless you are a proton or an electron, but it’s of vital importance to boaters. It’s an indication of what metal on your boat is likely to eat some other metal, perhaps a bit that’s keeping the vessel afloat.


  Galvanic corrosion begins when two metals far apart in the galvanic series are connected underwater by a conductor. They form a rudimentary electric cell, in which electrolytic corrosion eats away the less “noble” metal. The process even takes place out of water, between, for example, the aluminum in a mast and the stainless-steel screws holding a fitting in place.


  Metals close together in the galvanic series have little or no reaction with each other, but the farther apart they are, the more vigorous the corrosion. A copper nail that falls into the seawater bilge of an aluminum boat will eventually eat a hole right through it, as the less noble metal, aluminum, corrodes away.


  Here is a shortened version of the galvanic series, showing the metals most used on boats. It starts with the least noble metals, the ones that will be sacrificed, and ends with the most noble metals, which will be spared:


  Magnesium


  Zinc


  Aluminum


  Mild steel


  Stainless steel (active)


  Lead


  Tin


  Brass


  Copper


  Bronze


  Monel


  Nickel


  Stainless steel (passive)


  Note that stainless steel will corrode almost as fast as mild steel in its active state, when it is in still water with no access to oxygen. But when it has a ready supply of oxygen from air or water, it is passive.


  Hull speed


  A displacement hull is one that pushes water down and around itself as it makes progress, as opposed to a planing hull that skims along on top with much of its body clear of the water.


  Displacement hulls at full speed fit into a large, self-made wave that has its crests at the bow and stern. Now, the speed of a wave is 1.34 times the square root of its length between crests. Thus, the maximum speed of a displacement hull is often said to be the same as that of the wave it creates.


  For example, you’ll often hear that a sailboat with a 25-foot waterline will have a maximum speed of 6.7 knots (square root of 25 = 5 × 1.34 = 6.7). But that’s not quite true because a boat can sometimes exceed the speed of the wave it’s trapped in, at least for brief periods. What is true is that the hull-speed formula tells you the maximum speed that your boat can reach reasonably easily.


  Any attempt to go faster and push a displacement boat up the back of the wave she’s sitting in requires an extraordinary extra amount of power and a very flat run aft to provide dynamic lift.


  On the other hand, the speed of a planing hull is governed almost exclusively by the power-to-weight ratio. If you can keep total weight down to 40 pounds for every 1 horsepower available, you’ll do 25 knots or so. And if you can keep the weight down to 10 pounds per horsepower, you’ll do 50 knots.


  Knots and their weakness


  Most of the line we use aboard sailboats is much stronger than it needs to be simply because thinner line is harder to handle, but you should at least know that if you are stressing a line to its limits, a knot will weaken it considerably. And permanently.


  Any fiber line that has been stressed to its working load or more with a tight kink in it, such as a knot, should be regarded as having lost about a third of its ultimate strength.


  Different knots also have different effects. Here’s how some common knots react:


  

	Knot:
	Strength reduction:



	Anchor bend
	24 percent



	Bowline
	40 percent



	Clove hitch
	40 percent



	Reef knot
	55 percent



	Round turn and two half hitches
	35 percent



	Sheet bend
	45 percent





  Miles, statute and nautical


  On the Great Lakes and major rivers of the United States, as well as the Intracoastal Waterway, measurements are given in statute miles of 5,280 feet each. Elsewhere, the nautical mile rules. It has now been established at 6,076 feet, and is roughly ¹/₇th longer than the statute mile.


  To convert nautical miles to statute miles, multiply nautical miles by 1.15. To convert statute to nautical, multiply statute by 0.875.


  Navigation lights, visibility


  The navigation lights of a sailboat are notoriously difficult for other vessels lo see. They’re not very bright and are often obscured by sails or spray. Always try to fit the biggest lights you have power for.


  Here’s how far you can see white lights working from a 12-volt system through clear glass or plastic when conditions are perfect:


  A 10-watt bulb is visible for about 2 miles.


  A 24-watt bulb is visible for about 3 miles.


  When it comes to red and green lights, the range is far less:


  A 10-watt bulb is visible at little over 1 mile.


  A 24-watt bulb is visible for about 2 miles.


  Phonetic alphabet


  To sound like a professional when they ask you to spell your boat’s name, copy this list and place it near your Victor Hotel Foxtrot radio:


Alpha

Bravo

Charlie

Delta

Echo

Foxtrot

Golf

Hotel

India

Juliet

Kilo

Lima

Mike

November

Oscar

Papa

Quebec

Romeo

Sierra

Tango

Uniform

Victor

Whiskey

X-Ray

Yankee

Zulu

  
  Propellers, walking sideways


  Because the bottom of a propeller works in slightly denser water than the top, the prop tends to walk sideways through the water like a wheel on an axle. The effect is usually far more pronounced in astern gear than ahead. Thus, a right-handed propeller (one that turns clockwise in forward gear, viewed from astern) will tend to thrust the stern to starboard in ahead gear, and to port in reverse. Use this knowledge to your advantage by approaching a dock portside and engaging reverse gear to tuck your stern in.


  Ropes and stretch


  Sometimes we need stretch in a line and sometimes not. Nylon is the rope that stretches to absorb shocks and then returns to its original length. It’s the ideal line for anchor rodes and dock lines.


  Polyester, known by the trade name Dacron, doesn’t stretch like nylon, and is used on cruising boats for halyards and sheets.


  Nylon stretches about 14 percent at 30 percent of its breaking load, but regular Dacron stretches only 5 percent. Special Dacrons such as Sta Set-X are even more resistant to stretching, averaging only about 3.24 percent, which is excellent for halyards that you don’t want to have to adjust too often.


  There are more exotic fibers used on racing boats that stretch even less. Spectra gets stretch down to 1.25 percent, for example, and Spectra XLS-900, at 0.95 percent, stretches even less than wire rope.


  Rudder stall angle


  Be careful with rudder movements. If you put the rudder over too far it will stall and have hardly any steering effect at all. A freestanding spade rudder will stall when the blade is angled at about 20 degrees to the flow of water. After that, its major effect is to slow you down. As soon as the boat starts to turn, however, you can put the rudder over a little more, to a maximum of about 35 degrees.


  Rudders that are attached to the hull or a skeg are more forgiving. They don’t stall as quickly as spade rudders, but they don’t react as quickly either.


  Sail materials


  The two materials most used for sails on cruising sailboats are Dacron and nylon. Dacron is used for all fore-and-aft sails; nylon is used for spinnakers and light-weather foresails.


  Racing yachts and high-tech cruisers often use laminated sails with sandwiches of Kevlar, Mylar, and Spectra but the lives of such sails are generally shorter and they are more expensive to start with.


  Sealant types


  Sealants and bedding materials come in a wide array of confusing choices. Read the fine print and experiment at your leisure. Meanwhile, here are some suggestions that will keep you out of trouble:



	Polyurethane sealant is also a strong glue. Use it for permanent joints only. Don’t use it to bed fittings you might want to remove later. Don’t use it with plastics such as Lexan or ABS. Most polyurethanes cannot be painted—check the instructions.


	Polysulphide is available in single and double packs. The twin packs cure more quickly. Use it for all kinds of sealing and bedding except plastics, which it will melt. It remains pliant and is not as strong an adhesive as polyurethane. You can paint or varnish over it.


	Silicone is a good bedding and gasket material that is safe with all materials, including plastics. Most silicones lack the aggressive adhesive qualities of polyurethane but there are new hybrids with improved adhesion that could be difficult to remove if necessary. Once again, read the labels. Silicone will stick nicely to almost anything dry but you can’t paint or varnish over it.




  Size of boat for singlehanding


  Supersailors take 60-footers around the world non-stop and singlehanded but most of us are neither supersailors nor want to be. So, how big a boat can a reasonably fit person manage alone, with safety? There are two major factors that come into play for anyone intending to do a long cruise.



	Can you easily control the largest sail on board? Can you safely lower it, smother it, and get gaskets around it?


	Can you raise the anchor by hand if the winch breaks down? Age obviously comes into play here. An old rule of thumb is that a person of reasonable strength and fitness can raise a 60-pound anchor and chain without any mechanical aids. But as you get older, you might well find a 35-pound CQR as much as you can cope with on a regular basis.




  There are many suitable seaworthy boats between 25 feet and 40 feet that are considered splendid singlehanders. The big difference is in price, accommodations, and speed.


  Solar charging rates


  The amount of electricity generated by a solar panel depends on many things, of course, including the size of the panel, the materials used, the strength and amount of sunlight available, and the angle that the panel presents to the sun.


  But from these many variables we can extract a useful rough rule: If you take the rated wattage of a rigid solar panel, you can expect to collect about one-quarter of that number in amp-hours every day.


  In other words, a 35-watt panel will supply your 12-volt battery with 8.75 amp-hours (35 / 4) per day. That probably sounds low to you, but it’s realistic. You could probably double the output by adjusting the panel so that it’s square to the sun’s rays all day long.


  Tacking angles


  Most top-notch racing boats in calm water can sail within 40 degrees of the true wind. Most cruising boats are happy if they can get within 50 degrees, that is, a difference of 100 degrees on the compass before and after tacking.


  In choppy seas and headwinds almost all boats will need to fall off the wind by 5 degrees or more to gain enough power to drive through the opposing waves.


  Just for comparison, and to make you feel better, here’s what other sailing vessels could manage:


  Viking longboats and square-riggers: 70 degrees.


  Clipper ships: 65 degrees.


  Tides


  The tide rises and falls about half its height in the middle third of its time range. In other words, a tide flooding for six hours will rise half of its total range in the middle two hours.


  In the first hour of the new tide it rises ¹/₁₂; in the second hour, ²/₁₂; and in the third hour, ³/₁₂ of the total height. It tapers off in reverse order: ³/₁₂ in the fourth hour, ²/₁₂ in the fifth hour, and ¹/₁₂ in the sixth hour. Just remember 1,2,3,3,2,1 to get an idea of the height of the tide over the chart datum at any time.





 BIBLIOGRAPHY BOOKS I WISH SOMEONE HAD TOLD ME TO READ


  Here’s a mere handful of the hundreds of books covering almost every boating subject imaginable. But if you read all of these, I can assure you that you’ll be better informed and safer than 90 percent of amateur boaters.


  Some are out of print now, but they’re often available from booksellers or Internet sources such as www.abebooks.com or www.alibris.com.


  BOAT DESIGN


  Brewer, Ted. Understanding Boat Design. Camden, ME: International Marine, 1994.


  Clean, easily digested narrative for beginners by one of North America’s most respected naval architects.


  Skene, Norman L. Elements of Yacht Design. Dobbs Ferry, NY: Sheridan House, 2001.


  A classic for anyone interested in the process of creating a yacht, or for anyone who wants to know how design changes performance.


  CIRCUMNAVIGATING


  Slocum, Joshua. Sailing Alone Around the World. Dobbs Ferry, NY; Sheridan House 1995.


  An enthralling tale by the first person to sail around the world alone. Written with modesty and humor that belies his profound skill.


  Hiscock, Eric. Around the World in Wanderer III. Oxford, UK: Oxford University Press, 1956.


  The author and his wife Susan rank among the all-time cruising greats, not only for their expertise as mariners, but also for the quality of their writing and photography.


  CRUISING


  Chiles, Webb. The Open Boat: Across the Pacific. New York: W.W. Norton, 1982.


  Chiles sailed almost all the way around the world alone in an open 18-foot Drascombe Lugger. This books describes his 7,000-mile voyage from San Diego to the New Hebrides.


  Bardiaux, Marcel. The Four Winds of Adventure. Adlard Coles: London, UK, 1961.


  Another extraordinary adventurer but little known in the English-speaking world. His exploits in his 30-foot homemade boat eclipse those of Moitessier, Captain Bligh, and even Shackleton.


  ENGINES


  Calder, Nigel. Marine Diesel Engines: Maintenance, Trouble shooting, and Repair. Camden, ME: International Marine, 2001.


  Calder, a sailboat cruiser himself, gained his extensive knowledge and became an international authority the hard way, by repairing diesels on boats.


  Sherman, Edwin R. Outboard Engines: Maintenance, Troubleshooting and Repair. Camden, ME: International Marine, 1997.


  The author covers the basic operating principles of two-stroke and four-stroke outboard engines with clear explanations and diagrams.


  KNOTS


  Ashley, Clifford W. The Ashley Book of Knots. New York: Doubleday, reissue of 1944 edition.


  The mother and father of all knot books features 3,900 knots and 7,000 illustrations. It’s far more than you need but makes a wonderful present if you can persuade someone near and dear to buy it for you.


  Toss, Brion. Chapman’s Nautical Guides: Knots. New York: Hearst Marine Books, 1990.


  Toss, a professional rigger, is passionate about knots and this book shows it. He appeared on public television stations as “Mr. Knot.”


  LITERATURE


  Jonathan Raban, editor. The Oxford Book of the Sea. Oxford, UK: Oxford University Press, 1992.


  For anyone interested in boats, this is entrancing stuff, more than 500 pages of extracts from the finest, most evocative writing about the sea and small craft from AD 900 to the present day.


  MAINTENANCE


  Casey, Don. This Old Boat. Camden, ME: International Marine, 1991.


  Casey, the author of a wide range of boating books, combines lucid writing here with decades of hands-on experience. It’s a much-lauded book that provides all the knowledge you need to care for, or completely rebuild, any fiberglass boat.


  METEOROLOGY


  Watts, Alan. Instant Weather Forecasting, 2nd ed. Dobbs Ferry, NY: Sheridan House, 2001.


  A tried and tested favorite carried aboard by many renowned voyagers. It features 24 color pictures of common cloud types and tells you what kind of weather they foreshadow.


  NAVIGATION


  Larkin, Frank. Coastal Navigation Using GPS. Dobbs Ferry, NY: Sheridan House, 2003.


  Odds are that you’ll now be using GPS in waters where the hand bearing compass and dividers used to rule, so this book pragmatically melds the old techniques of coastal navigation and pilotage with the new.


  Blewitt, Mary. Celestial Navigation for Yachtsmen, 2nd ed. Camden, ME: International Marine, 1994.


  Probably the most famous book about sextant navigation in small boats. Tautly written, simple to understand, nothing other than addition and subtraction involved. It’s been going strong for over 40 years.


  RACING


  Linskey, Tom. Race Winning Strategies. Dobbs Ferry, NY: Sheridan House, 1995.


  Patterned on Linskey’s colorful character Deep Dakron and his series in Sail magazine, this book is as entertaining as it is informative. Good sound advice from a well-informed author.


  RIGGING


  Toss, Brion. The Complete Rigger’s Apprentice. Camden, ME: International Marine, 1997.


  Toss is an unconventional but conservative author, although not always the easiest to understand. Nevertheless, this book is shot through with useful hints and facts unavailable elsewhere.


  RULES OF THUMB


  Vigor, John. The Practical Mariner’s Book of Knowledge. Camden, ME: International Marine, 1994.


  Yes, shameless self-promotion, I know, but these 420 rules of thumb, tested by mariners over the centuries, will keep you out of trouble under almost all circumstances.


  SAILS


  Ross, Wallace. Sail Power: The Complete Guide to Sails and Sail Handling. New York: Alfred E. Knopf, 1975.


  This book is still the bible for serious racers and cruisers. While some of the technical theory is now out of date, the practical, well-illustrated information is superb. Out of print but widely available used.


  STORM SURVIVAL


  Coles, K. Adlard. Heavy Weather Sailing, 4th ed. Camden, ME: International Marine, 1992.


  Yachting World magazine called this book, “A really important work ... brilliant and authoritative.” Ensign described it as undoubtedly the most authoritative and complete book on the subject available. What more can I say, except that I agree with every word?
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Life would be a lot
easier for sailors if air
were colored instead of
being invisible.

There’s a lot of
equipment you don’t
need on a sailboat.
Basically, you need a
mast and sails. Oh,
and a rudder.

Be aware that safety
equipment can kill you.





