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Introduction



Socks are the breakfast of our knitting diet, a physical and metaphorical underpinning to our day. They get us off to a good start, send us out into the world, and give a good indication of how the day will go. Is the cuff too tight? Frustration and discomfort from the get-go. Fabric won’t breathe? A stifled day. Has the foot sprouted a hole? Or two? A sense of sloppiness prevails—along with a fear that you’ll have to remove your shoes and expose your secret to the world.



But when fiber, twist, ply, stitch, and foot unite in a wholesome, well-balanced nutritious breakfast, the day is yours. You are proud, comfortable, confident. “Why, yes,” you quickly answer, hoisting up your pant leg and slipping off your shoe for a better view, “I did knit them myself. Aren’t they fabulous?”

I want you to feel this triumphant every day, which is why I’ve created this book about the art, science, and sheer pleasure of knitting socks from the yarn up. Many excellent sock-knitting books already exist, each offering gorgeous design ideas and ingenious techniques. But none of those books approaches socks exclusively from a yarn perspective. Without that information, a vital part of the sock equation remains a giant question mark.

Sure, you can knit socks out of just about anything, from dental floss to bailing twine and even licorice, just as you can make a stunning teakettle out of papier-mâché. As long as you never actually tried to use these items for their intended purposes, they’d be beautiful. But once we add functionality to the equation, our choices narrow.

Having ruled out bailing twine, the next logical step is to use a yarn that looks pretty and feels nice. But there’s still much more to it.

If you’ve knit socks for any length of time, you may have already encountered one or two sock failures. Sometimes the pattern was to blame, sometimes the knitter. But more often than not, the problem was with the yarn—not elastic enough for certain stitches, too splitty for the needles you chose, or perhaps it blew a hole after just a few wearings. All easily avoidable, and you’ll learn how.

I should note that so-called “sock” yarns can be used for all sorts of other projects, too, everything from shawls and blankets to sweaters and baby clothes. But this book focuses literally and exclusively on sock yarns as they are used for socks. It picks up where The Knitter’s Book of Yarn left off, taking you deep into the complex and challenging structural universe of socks.

No other knitted garment experiences wearability demands as arduous as the humble sock. Hats and sweaters, shawls and scarves have it easy. Only socks must defy gravity and stay upright on our legs, cling to our calves without cutting off our circulation, hold tight to a foot that’s jammed into an increasingly hot, humid shoe—and then endure being trampled on for countless hours while still remaining pretty to the eye. The well-conceived, well-constructed, handknitted sock will survive this endurance challenge with flying colors. It is a work of beauty.

HOW TO USE THIS BOOK

This book follows the sock-yarn life cycle from its early days as a pile of fluff to its final moments on a proud foot. We’ll look at how common fibers may meet the demands of a sock, how a yarn’s construction can further meet those demands, and how you can manipulate your stitches to coax even the most reluctant sock yarn into submission. You’ll learn how to pair fiber, twist, ply, pattern, and even stitch for a happy sock, and how to modify sock patterns when necessary to better accommodate a specific yarn. By the end of this book, you’ll be reading labels and squeezing skeins to get a better idea of what sock yarns can do—and you’ll know how to compensate for what they can’t. I want you to love every pair of socks you knit, and this book will help you do just that.

As always, I believe we learn best by doing, which is why I asked some of my favorite sock mentors to pitch in. Together, we’ve created twenty sock patterns that explore themes of fiber, durability, and wearability from different stylistic angles that include lace, ribbing, cables, and colorwork. Even the designers were often surprised by what they discovered and ultimately created when conceiving socks from the yarn up.

Once you’ve grown familiar with all the necessary components of a successful sock, you’ll be able to play with them, like interchangeable building blocks, confidently making adjustments in fiber, yarn, and stitch to concoct the ideal socks for your needs.

Of course, you could also launch right into the patterns—the knitter’s version of salting your food before tasting it. In life and in knitting, any experience is broadened by knowledge. My hope is that you’ll spend a little time up front reading more about the why and how of what you’re doing before you cast on. I’d like you to understand what makes these socks work, and how you can put together your own nutritious breakfast from now on.
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Chapter 1
What a Sock Needs

Elasticity, strength, and absorption. Those three qualities dictate everything. An unhappy sock’s demise can almost always be traced back to a deficiency in one of these areas, while a happy sock always has a healthy dose of all three qualities. Elasticity, strength, and absorption dictate both the knitting and wearing experience equally. Remember them, because they are the foundation of everything we’ll explore in this book.
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Lasting Elasticity

Hats have the luxury of resting on our heads, and sweaters enjoy the support of our shoulders and arms. Shawls can drape on our shoulders, and even knitted skirts have a natural shelf created by our waists. But socks must perform gravity-defying miracles. Starting at our toes, they enclose our foot, make a sharp turn at the heel, and then work their way up our leg. Just when things are starting to get good, we ask our socks to stop and sit there in midair, with no natural support whatsoever. Some kneesocks benefit from a natural shelf at the top of the calf, but the majority of socks have nothing.

The natural instinct would be to create as tight a material as possible to keep the sock from falling down. But the cuff encircles a calf that, by its very nature, does not like to be constricted. The fabric must therefore be flexible enough to hold snug without cutting off circulation. Making matters more challenging, the fabric also has to stretch up to twice its circumference to accommodate our heel every time we put on or take off the sock.

What we need is “elasticity,” or the ability for a fiber to return to its original length after being stretched. This is the first cardinal requirement of all socks. You can have an elastic fiber, an elastic spin, or an elastic stitch—but you must have elasticity in there somewhere. Elasticity helps the sock embrace your leg without being too tight. It helps the cuff expand and contract every time you slip your heel through it. And it helps the sock stretch and flex with your foot as you move about your daily life. We love elasticity.

YOUNG’S MODULUS

How a fiber responds to all this tugging is often expressed visually in a curve, with stress shown along one axis (i.e., how hard you’re pulling the fiber) and strain shown along the other axis (i.e., what happens to the fiber as you pull it). The curve ends when the fiber snaps. From a scientific perspective, the stress-strain curve demonstrates a fiber’s “modulus of elasticity.” The most famous such modulus is called Young’s Modulus, after nineteenth-century British scientist Thomas Young. Things happen to fibers as you stretch them, and the goal of Young’s Modulus is to show how much stress it took to make those things happen. Young’s Modulus is expressed in the United States in pounds of force applied per square inch of fiber.

You may think that this level of scientific analysis couldn’t possibly matter to a knitter, and for most purposes you may be right. Young’s Modulus certainly isn’t something you’ll see listed on a yarn label. It’s more crucial for the material in cables holding up a bridge or for the ropes holding up a rock climber—but it does help explain some of the mysteries we encounter in yarn. That’s because a yarn that blends two fibers whose stress-strain ratios are dramatically different will be weaker than either fiber is individually.

How can that be? Simple: The fiber with the higher Young’s Modulus is bearing a greater load of stress before the other fiber, which may actually be stronger, starts to carry its share. And when that other, possibly stronger fiber kicks in, the original fiber will have likely distorted, deformed, or snapped. A smart yarn manufacturer will modify the blend percentages accordingly. But not all do.

IN THE STRETCH:
FIBER COMPARISON

In an ideal world, we’d be able to stretch a yarn, let go, and have it return to its exact original length. But not all fibers snap back into shape with equal skill. Cotton, for example, is notoriously unfriendly in this regard. If stretched by 2 percent, cotton will only return to within 74 percent of its original length; wool will recover 99 percent of its original length. Meanwhile, nylon can be stretched by not 2, not even 4, but 8 percent and return to 100 percent of its original length. And Lycra? Tug it to 500 percent of its original length and it’ll snap right back into place. Pure elasticity.
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The ideal sock needs elasticity in order to stretch, stay up, and remain comfortable.

Brute Strength

A nice elastic sock is just the beginning. Once we’ve stretched the cuff beyond recognition, slipped our foot inside, and let the fabric return snugly back into place, we then do the unthinkable: We jam this beautiful knitted creation into a shoe and start walking on it.

To survive this kind of brutal treatment, a sock yarn needs to be strong. Ideally, the sock’s strength comes from the fibers themselves, but it can be enhanced by the yarn’s twist, ply structure, and even the stitches you form with it on your needles.

[image: ]

Socks need the kind of strength that can withstand the slow back-and-forth abrasion of everyday wear—but they also benefit from a little muscle power too.

ABRASION

When I say strength, I’m not necessarily talking about the kind that’ll pull a pickup truck. I’m talking about the strength to withstand the small, slow, and persistent rubbing and chafing that gradually erode even the strongest of materials. Such wear is called abrasion, and a healthy sock needs to be made of both fibers and yarn that can resist abrasion, aided, if necessary, by abrasion-resistant stitches and knitting techniques (all of which we’ll talk about in more detail later). The commercial hosiery world has special machines that test a fabric’s abrasion and pilling resistance, the most famous of which is called the Martindale Abrasion Tester. For most knitters, however, our fabric-testing equipment consists of our foot, our shoe, and the unsuspecting finished sock. Which is why it’s important to know as much about the yarn as possible before ever casting on.

TENSILE STRENGTH

Socks also benefit from a little of that truck-pulling strength as well. That’s called tensile strength, or a yarn’s ability to absorb energy without breaking. The higher the tensile strength, the more tension the fiber can resist before snapping. We tend to talk most about tensile strength in terms of groups of fibers, since that’s how they exist in yarn. The breaking strength of individual fibers, on the other hand, is expressed in terms of their tenacity. Interestingly enough, two fibers with the same tenacity may have very different tensile strengths. Just like people, fibers can behave differently in groups than when they’re alone.

To put tensile strength in perspective, nylon can absorb around 65,000 pounds (29,500kg) of force per square inch (6.5cm2) before breaking; cotton will absorb anywhere from 40,000 to 120,000 pounds (18,150–54,500kg) per square inch (6.5cm2); and the humble wool fiber can withstand only an average of 17,000 to 29,000 pounds (7,700–13,150kg) per square inch (6.5cm2) before breaking. And yet wool remains the best fiber for socks. Why is this? Because of the third piece of our puzzle: the fiber’s ability to deal with moisture.
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Moisture Management

If we walked around in our stocking feet all day long, moisture management probably wouldn’t matter as much. But most of us have to slip our sock-clad feet into shoes at some point during the day. They may be open-heeled mules, loose clogs, Crocs, flats, dress shoes, sandals, running shoes, you name it—but the point is, the sock must spend its day jammed inside a shoe, constantly buffering an increasingly warm, perspiring foot and a rigid shoe surface. For socks to do their job properly, they must be able to manage this heat and moisture in such a way that our feet maintain a steady, comfortable temperature without ever feeling too hot, damp, or clammy.

REGAIN

Here we meet one of my favorite words in the sock-yarn lexicon: regain. This refers to the moisture-absorbing properties of a fiber, expressed as a percentage of moisture present versus what would be present in that same fiber if it were oven-dry. Obviously, this number will constantly fluctuate, depending on the place and day. But, generally speaking, we want to seek fibers that have the highest possible regain. Especially in warm climates, the more moisture a sock can absorb, the less remains directly against our skin. Despite its stellar strength and elasticity, nylon averages only 1–4 percent regain. Cotton, on the other hand, has an average regain of 8.5 percent. That number sounds impressive until you notice that wool’s average moisture regain ranges from 13 to 17 percent—and it can absorb up to 30 percent of its weight in moisture before ever feeling wet to the touch. This is why wool, despite that lower tensile strength, is such an optimal fiber for socks.

WICKING

There’s another moisture-related term that can confuse things: wicking. It’s the polar opposite of absorption. Instead of a fiber absorbing moisture and keeping it right there in place, wicking involves the migration of moisture away from an area of dense humidity and toward an area of less-dense humidity. For socks, the moisture would naturally migrate away from your skin and end up on the outer edge of the fabric.

Wicking relies on a capillary action found in synthetic fibers, primarily polyester, polypropylene, and microfiber (a superfine fiber that is less than 1 denier thick and usually composed of polyester). Often these fibers are also treated with a water-repellant coating to enhance their wicking capabilities.

Few of these specially treated fibers have found their way into handknitting yarns just yet—but they may soon. Just be aware that even these miracle fibers will cease to wick when all the fibers reach the same level of moisture.

HOW MOISTURE
AFFECTS STRENGTH

Be aware that the more readily a fiber absorbs moisture, the more likely it is to weaken when wet—the only exception being cotton. This trait tends to be more of a concern with loose fabrics. A tightly spun, multiple-plied wool sock yarn knit at a very tight gauge, as is done with socks, should withstand water-induced vulnerability quite well. The only time I’d be remotely concerned is if you routinely wore your handknit wool socks on weeklong hiking expeditions through wetlands. But even then, I suspect you’d be fine—and happy.
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The ideal sock yarn has fibers that can manage heat and moisture to keep our feet comfortable and dry all day long.

A Willingness to Be
Worked and Worn

Happy socks have an unspoken fourth element, too—a simple and obvious one. The yarn needs to be comfortable, pliable, and easily worked on knitting needles. It needs to be something we’d want to knit with and wear.

Cotton, for example, can make lovely socks if it’s knit on machines at an extraordinarily fine gauge. Those machines work their magic by modifying stitches to add bounce and elasticity where there is none in the fiber itself. But when you increase the yarn to a thickness more appropriate for handknitters, our ability to modify the stitches to create bounce and elasticity is diminished. And while you can knit socks out of any thickness of yarn, at a certain point each stitch becomes so pronounced that it may irritate the foot when stepped on—unless, perhaps, you’re looking for this kind of self-massaging sock. For our purposes, a good sock yarn needs to be of a thickness and texture that we’d actually want to hold and work with, and yet it also needs to be something that will wear well. It needs to have sufficient bulk and loft to cushion our foot as we walk, and above all, it needs to be comfortable.

[image: ]

Let the Mystery Be

And, finally, the real kicker. No matter how much we try to study the science of fibers, yarns, and fabrics, a little bit of mystery remains for which there is no rational, scientific answer. Why can two skeins of the same yarn behave differently? We don’t always know. We weren’t at the farm when the thunder scared the sheep, causing them to develop a natural break in their fleece that ended up in a larger batch of fibers that were spun into yarn that, in your socks, wore out more quickly than it should have. Likewise, we weren’t at the mill when the operator turned up the dial just a little so that he could leave in time for his daughter’s birthday party. And we weren’t at the Department of Public Works the day the operators changed their water treatment formula in such a way that the local hand-dyer’s blue became faintly greener.

There are things we simply cannot know. While we can try to learn as much as possible to mitigate the risks—which is my goal with this book—there will always be a small magical component of knitting that must remain a mystery. The sooner we surrender to it, the more we can let go and enjoy the adventure.
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Chapter 2
Fiber Foundations


If yarn were a person, its skeletal system would be made entirely of fiber. This fine material gives strength, structure, and stability to all it touches, dictating how each skein, stitch, and sock will behave. Change the fibers in a yarn even slightly and you’ll notice a difference on your foot.

Fibers play an important role in how a sock feels, fits, and lasts, which is why we’ll look briefly at the most common fibers you’re likely to find in a sock yarn. I want you to understand how each of these fibers meets (or doesn’t meet) our need for elasticity, abrasion resistance, and moisture management.
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Molecules Matter

The secret to fiber lies in the tiny threadlike molecules that lurk right beneath the surface. All fibers—whether from animals, plants, or synthetic materials—are made of these molecules. How the molecules are positioned and behave within the fiber dictates much of what we care about in a sock, from how it feels to how strong it is, from how it reacts to moisture to how much it can stretch before snapping.

Sometimes, as with wool, the molecules meander back and forth ever so slightly. Even when the wool fiber is pulled taut, its molecules still have room to stretch out further—which is what gives wool its exceptional elasticity. Such an arrangement tends to allow more moisture to penetrate and reside within the fiber without our feeling it. Other times, as with nylon, the molecules have already been so finely stretched that they are completely straight, extraordinarily strong, but arranged so densely that moisture barely has room to penetrate—so it stays on the fiber surface and we feel it a lot sooner. And then seed fibers, such as cotton, are strong and rigid even though their molecules are organized into spiral fibrils whose abundant open spaces invite moisture to take up residence. But the strength of seed fibers pales in comparison to that of bast fibers, such as linen, whose tightly aligned molecules can resist tremendous force before snapping—but whose inelasticity poses challenges in socks. As I said, molecules matter.

The Language of Sock Fibers

Many fiber qualities can impact a sock, but three stand out in particular: staple length, surface structure, and fineness. Each plays its part in constructing (or destroying) a perfectly good sock yarn.

STAPLE LENGTH

The average length of a fiber, when it’s ready to be spun into yarn, is called staple. With a general understanding of staple lengths, you can look at a sock yarn and get a sense of whether or not it has sufficient twist to hold the fibers together under abrasion. Shorter fibers, such as Merino or cashmere, require more twist to hold together, but—at least in the animal world—these fibers tend to be among the softest and most desirable. To compensate for their fineness and short staple, such fibers are often blended with nylon for strength.

The longer the staple, the better it will resist abrasion for one simple reason: Longer fibers create fewer points of vulnerability along the length of your yarn. Their ends are few and deeply anchored. Shorter fibers begin and end more frequently, offering more ends that can come loose, get enmeshed with one another, and ultimately work their way out of the fabric in pills. Manufactured fibers, such as Tencel, nylon, and polyester, are born as infinite streams that are later solidified and chopped into artificial staple lengths to suit the needs of the yarn manufacturer—but they tend to be reasonably long.
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The length of a fiber dictates how much twist it needs to hold together in a yarn and, ultimately, in a sock.

SURFACE STRUCTURE

The world of yarn is a crowded one, with fibers jammed up against one another and constantly jostling for attention. How they interact with one another—and, ultimately, how they hold up on your foot—depends greatly on what their surface looks like. The smoother the fiber surface, the more easily the fibers will slide away from one another. The more textured the surface, the more entangled the fibers will become and the less likely they are to slip from one another’s grasp. We like entanglement because it leads to a cohesive knitted fabric that will withstand lots of abrasion without failing.

Fiber gets its structure partly from its crimp, or its natural curl and wave pattern. Lots of crimp (called high crimp) is a desirable quality in fibers for sock yarn because it produces a bulky fabric with loft and padding. Picture a crowded elevator, with each fiber rubbing up against its neighbor. The finer and more numerous the crimps (as in Merino), the more the fibers resist one another and maintain their own distinct, springy identity—and the fewer fibers you’ll need to fill the elevator. As an added bonus, when still air is trapped in yarn, it produces a warmer and more insulating fabric. But as the crimps get larger and more open, the fibers have fewer means with which to resist one another. They stand together more closely, allowing you to pack the elevator with many more fibers. In yarn terms, smoother fibers produce a dense and fluid yarn—the most typical example being a yarn made from 100 percent silk. Fluidity is fantastic in lace shawls, which exist to drape and adorn. But it’s not such an ideal quality in socks, which need to hug and hold. Therefore, crimp is a good thing for sock yarns.
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The natural crimp pattern in fibers impacts how those fibers will sit together in yarn.

FINENESS

Our third essential fiber quality is fineness. In the animal-fiber world, fineness is dictated by the fiber diameter, which is measured in microns. The lower the number, the finer the fiber. One micron is one-millionth of a meter, or 3.93700787402 × 10–5 inches, about the thickness of a very fine soap bubble. Cashmere, considered one of the finest protein fibers, averages 16 microns. A good Merino ranges from 17 to 22 microns, while the longer, stronger-wearing mediumwools will run anywhere from 24 to 31 microns. Manufactured fibers can be as fine as we want, since we control their diameter. The finest synthetic fibers measure 1 micron in diameter and are called microfiber.

Fineness tells us not only how soft and luscious our socks will feel against our skin but also warns us about potential weaknesses, especially in fibers that animals produce. Like china, the finer the fiber, the more fragile and susceptible it is to wear—and the more twist and strengthening stitches will be helpful to hold it together (all of which we’ll talk about in coming chapters).

Now that we’ve added staple length, surface structure, and fineness to the mix, let’s take a quick walk through some of the most common fibers you’ll find in commercial sock yarns. I’ve grouped the sock-fiber world into four basic categories: fibers from animals (called protein fibers), fibers from plants (cotton being the most common), fibers that are manufactured from the regenerated cellulose in plants (bamboo and Tencel are two lustrous examples), and fibers that are manufactured entirely from synthetic materials (the most popular such fiber for socks being nylon).
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Finer fibers, such as this Mongolian cashmere, feel fabulous against our skin but are innately more fragile and susceptible to wear in socks.

Protein Fibers

Protein fibers are grown by animals, and the mother of all protein fibers is wool. This category also includes everything from alpacas and llamas to angora goats, cashmere goats, angora rabbits, and even the noble Arctic musk ox. If an animal grew it and you want to knit with it, chances are it’s a protein fiber.

As diverse as these animals are, their fibers are even more so. Some are short, others long; some have robust curls, others have tiny accordion folds; some look matte in the light, others shine like glass. Even the word wool is just the beginning of a vast and intriguing journey. Like restaurants in San Francisco, you could knit with a different protein fiber every day and never grow bored.

But despite their diversity, protein fibers do share some common, underlying characteristics that are particularly welcome in socks. They are extremely warm and absorbent, offering the very moisture-management properties we need most by our feet. They tend to be resilient and highly elastic (some more than others), allowing the sock to stretch and easily return to its original shape. And, when spun with sufficient twist, they can offer sufficient abrasion resistance for most of our sock needs.

THE SECRETS OF SCALES

[image: ] In protein fibers, another quality adds structure to yarn: the microscopic overlapping scales that cover the surface of each fiber. Scales protect the inner fiber and monitor what goes in and comes out—letting moisture come and go when the climate dictates. The larger the scales, the smoother the fiber surface and the shinier it may appear to the eye. The smaller the scales, the more interruptions along the fiber surface and the more matte it may appear. It
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