
[image: cover]




[image: ]




 

[image: ]

 

CONTENTS

 

 

 

Preface to the Third Edition

 

PART ONE

SPLICING AND SEIZING MODERN ROPES

1. Introduction to Splicing



Rope Construction

Synthetic Rope Materials

Summary of Rope Characteristics

Small Stuff

Rope Care

Splicing Tools





2. Three-Strand Twisted Rope



Eye Splice

Decorative Eye Splice

Ring Splice

Short Splice

End Splice





3. Three-Strand Splicing Projects



Key Lanyard

Dog Collar and Leash

Rope Railings with Double Wall and Crown Knot

Cliff’s Sailing Harness





4. Double-Braid Rope



Eye Splice

End-to-End Splice

End Splice

Rope-to-Wire Splice

Jig for the Rope-to-Wire Splice

Core-to-Core Eye Splice

Reduced Volume End-to-End Splice





5. Solid-Braid Splice

6. Braid with Three-Strand Core



Eye Splice

Rope-to-Wire Splice





7. Braid with Parallel Core



Eye Splice





8. Hollow Braid



Eye Splice

Locked Eye Splice

End-to-End Splice





9. Copolymer End-to-End Splice

10. Eight-Plait Rope



Eye Splice

End-to-End Splice

Temporary Eye Splice





11. Eight-Plait Rope-to-Chain Splice



Rope-to-Chain Splice





12. Twelve-Plait Rope



Eye Splice

End-to-End Splice





13. Whipping and Seizing



Traditional Whipping

Sailmaker’s Whipping

Seizing

Chafe Protection





14. Sew-and-Serve Eye Splice

 

PART TWO

SPLICING WIRE ROPE

15. Introduction to Wire Rope



Wire Choices for Boats

Inspecting and Caring for Wire

Working with Wire





16. Liverpool Wire Splice



Lock Tuck





17. Tugboat Splice

18. Lap Wire Splice

19. Mill Valley Splice

20. Lizards

 

PART THREE

ROPEWORK PROJECTS

21. Traditional Rope Fenders

22. Dressing Up a Vinyl Fender

23. Bow Puddings

24. Baggywrinkle

25. A Cargo Net

26. Making Your Own Rope

27. Quick and Easy Knots

 

Glossary

Acknowledgments




 

[image: ]

 

PREFACE

TO THE THIRD EDITION

Since 1987, when it was first published, mariners around the world have turned to The Splicing Handbook while learning and perfecting the art of joining line and other nautical rope-craft. The third edition reflects the growth of my own repertoire of skills over the years. Organized in three parts for the first time, this expanded edition of The Splicing Handbook offers splicing guidance and instruction for both synthetic and wire rope.

 





	
■


	   
	
Part One, Splicing and Seizing Modern Ropes, includes all the rope projects featured in the earlier editions of this book.





	
■


	 
	
Part Two, Splicing Wire Rope, is an all-new wire section, featuring background information, an introduction to wire types and care, and five splicing projects.





	
■


	 
	
Part Three, Ropework Projects, highlights five new and fabulous ropework activities with which to expand your skills.










 

At WoodenBoat magazine’s nineteenth annual WoodenBoat Show (June 2010) I stopped by Jeff Pearson’s Antique Tools & More booth. As I admired the antique wooden, two-foot hinged rulers he often has available for purchase—my choice for measuring lengths of rope—my eyes fell upon a small booklet on wire splicing. I couldn’t get my hands on it fast enough, nor could I pay for it fast enough. Ten dollars was all Jeff wanted for it. I would have paid more!

As I handed over my money, Jeff commented, “I’m surprised this is still here.” I was pleased to hear him say that, because it confirmed my belief that wire splicing information and instruction are indeed in demand. In demand, yes—but not new.

In Part Two, I present age-old wire techniques in modern language and drawings. My advice to students learning the art of splicing is like my advice to those learning to tie knots. I advise knotting students to find the knot in question in other sources, like Ashley’s Book of Knots or The Marlinspike Sailor or Knots and Splices—there are several. Then, as you learn new knots, refer to all the sources to find your way.

Likewise, if you’re just learning to splice wire, study the information in this book, find other sources, observe the work of a master rigger (I have even been known to pay for lessons!), and then reexamine the information here to hone your skills.

Acquiring the wire-splicing and ropecrafting skills outlined in this book will reward you time and again, both in your mastery of these skills and in the safe and efficient operation of your vessel.




PART ONE
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SPLICING AND SEIZING MODERN ROPES
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Rope in use is attached to something else—to another rope, to an object to be moved or prevented from moving, or to an object that prevents the rope from moving. The attachment can be accomplished with a knot, but knots are bulky and, by their nature, cut the breaking strength of the rope in half. The alternative is a splice, which is capable of attaining a rope’s full strength.

Splicing teaches you not only about the splice itself, but also about the construction and quality of the raw material. The knowledge gained from practicing the splices in this handbook should enable you to splice any general-purpose rope. But remember the wise advice, as true today as it ever has been: “Measure twice, cut once.”

No single splicing technique can work on all rope because the constructions vary considerably. Rope designers, who are functional artists much like architects, seek a perfect construction using the characteristics of various fibers: strengths, abrasion resistance, weight, shrinkage, and elasticity. They must consider resistance to heat, cold, sunlight, chemicals, water, dye, and microorganisms, as well as construction possibilities such as braiding, twisting, knitting, plaiting, wrapping, and gluing.



ROPE CONSTRUCTION

Egyptians on the Mediterranean worked with twisted and braided ropes 3,000 years ago, as did seamen 12,000 miles away in Asia. Their ropes, knots, and splices were much like those we use today, except that ropes of strong synthetic fibers have all but replaced plant fibers over the past few decades. With increased international shipping, ropes from all over the world are now evident in large commercial harbors.

Any rope is a bundle of textile fibers combined in a usable form. For example, a ½-inch-diameter (12 mm) nylon rope might have 90,000 tiny fibers, each with a tensile strength of 2 ounces (56.7 g), giving it a potential breaking strength of 11,000 pounds (4,950 kg) if the fibers could be pulled in such a way that each achieved its maximum strength. The 90,000 fibers can be bonded, twisted (laid), or braided, or these construction techniques can be combined in one rope. Regardless of the construction, the actual breaking strength of the finished rope will be less than the potential strength of its aggregate fibers due to a shearing action on the twisted fibers when the rope is loaded. This effect is most extreme in laid rope: the U.S. standard for ½-inch (12 mm) three-strand nylon rope, for example, is a breaking strength of 5,800 pounds (2,610 kg); for ½-inch nylon double-braid, it’s 15 percent higher.

The old standby, three-strand twisted nylon rope, is the most economical rope available today, at about half the cost of double-braided nylon. It consists of fibers (often nylon, but sometimes polyester or polypropylene) spun into yarns, which are then formed into the strands. Nylon three-strand is commonly used for anchor rodes and mooring and docking lines—applications where its strength, pronounced stretchiness, resistance to chafe, and reasonable cost are all appreciated.

Double-braid rope came into use with the discovery that careful design and construction could induce a braided core to share a load equally with its braided cover. When you work with this rope, you must preserve the original coat-to-core spatial relationship to retain its inherent strength, so tie the Slip Knot—called for in the splice directions for this construction—both properly and tightly.

Dacron double-braid is stronger than three-strand twisted nylon rope (or three-strand or single-braid Dacron, for that matter), but it is also nearly double the price for ½-inch (12 mm) rope, and the difference in cost should be considered against the line’s intended use. (Dacron is a DuPont trade name for polyester, and the two terms are often used interchangeably.) Whenever the breaking strength of a rope is critical, the manufacturer’s specifications should be consulted. Some low-cost rope on the market is made to look like double-braid, but it is not, so check the product carefully and deal with reputable suppliers.

Polyester double-braid rope is low-stretch and resists kinking and hockling; it handles well and is good for halyards and sheets.

Single-braid (also known as solid-braid) polyester is more supple, less expensive, stretchier, and somewhat less strong and durable than double-braid. It’s useful for multipart mainsheets or vangs where ease of handling is prized and minimizing stretch matters less than it does for, say, jibsheets.

Braid with three-strand core is another common rope for running rigging on yachts. As its name implies, the outer cover is braided, in this case with 16 plaits or braids. The core, a three-strand twist, carries most of the strength. Often called Marlow, for its English manufacturer (Marlow Ropes, Ltd.), it is sold with standard and fuzzy covers, the latter being soft on the hands and holding knots well. The covers are available in colors—a convenience when, for example, one must find a halyard quickly in a maze of running rigging. Marlow can be difficult to find in some areas.

Dacron braid with a Dacron parallel-fiber core is another rope with most of the strength in the core. It stretches much less than double-braid and, pound for pound, it is as strong as stainless steel wire (see Wire Halyard Replacement Chart), so there is a trend toward using it to replace wire on recreational nonracing sailboats. In the United States, Sta-Set X (New England Ropes) is a popular brand. This rope is also stiff and a poor choice where bend and flex are important, such as when a line must pass through a block.
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Hollow-braid rope of polypropylene floats and is most often used for water-ski towlines and around life rings.

Nylon eight-plait rope, also called square braid, is common on commercial vessels. It consists of four-strand pairs, one member of each pair having right-laid yarns and the other having left-laid yarns. (To determine the direction of the lay, consider the rope with its end pointing away from you. Right-lay spirals up and to the right.)

More rounded than eight-plait, twelve-plait rope is used most often for towing hawsers. The plaited ropes are easy to inspect for damage and can be dropped in a heap on deck without hockling.

Inexpensive rope such as clothesline, often sold precoiled in hardware stores, is not suitable for marine use.

SYNTHETIC ROPE MATERIALS

Once there were only ropes made from plant fibers such as flax, hemp, jute, sisal, cotton, and later, manila. Then there were the popular synthetics: nylon, polyester (Dacron), and polypropylene. Now, from research labs around the world, new higher-strength rope fibers with more names than can easily be remembered are available for discriminating rope users. Spectra, Dyneema, Kevlar, Danline, Cerfilene, EuroSteel, Ice-line, Certran, copolymer, Vectran, Technora, Zylon, aramid, and high-modulus polyethylene fiber—the choices can bewilder mariners, and the names are often misused and misunderstood. We will tell a few tales about some of the more popular rope fibers so that you old salts can converse with the technocrats of the rope world.

Dyneema is the trade name used in Europe by a Netherlandish company called DSM for a very high-strength, high-modulus polyethylene fiber. In the United States, this product is sold under the trademark Spectra (AlliedSignal Inc.). Another company that is using this fiber is Colligo Marine, which is selling a Dynex Dux line, which it markets as Colligo Dux, which is said to be easier to splice than other fiber rigging. Until the advent of this polyethylene fiber with extremely high molecular orientation, the only rope fiber stronger than nylon was Kevlar (DuPont), an aramid fiber.

Both Kevlar and Spectra ropes, as well as many of the new rigging materials, are at least twice the strength of equal-diameter nylon rope, and they have hardly any stretch. Dyneema and products using a similar material or a portion of that material, are said to “creep” instead of stretch. Kevlar is ten times as strong as steel, pound for pound, and Spectra is six times as strong as steel. These ropes would be everywhere if they didn’t cost six times as much as nylon or Dacron. Kevlar and Technora, another newly developed synthetic material, are susceptible to UV damage, so need to be encased in a braid cover. (Kevlar is not as popular these days, due to advances in other materials.)

One of the first uses of Kevlar rope was in a U.S. Navy floating dry dock, where it enabled line handlers using no power to maneuver ships precisely as they entered the dock. This job had previously required heavy steel wire and power winches.

Many of the largest tankers use docklines of Spectra, having found that the high initial cost is quickly recouped by savings from fewer injury claims by crewmembers and docking personnel handling the lighter lines.

Large fishing trawlers have replaced their wire-rope tackles and whips with braided Spectra line. Spectra seems to last forever, while the steel-wire rope would last only a month lifting heavy nets full of fish many times a day.

Spectra and Dyneema both float in water, yet another major factor in their use as tugboat bow and stern lines. You can melt
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