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THE BASICS: UNDERSTANDING TWIST

To understand yarn structure, you must first understand twist,

which is the key element that gives yarn strength (without twist,

yarn would simply fall

apart). When a strand

of yarn is held together

by a single twist, it is

aptly called a single.

When two or more sin-

gles are twisted togeth-

er in the opposite direc-

tion of the strand’s

twist, the yarn is re-

ferred to as plied. A

plied yarn can be made

of as few as two singles

or of as many as the

yarn design requires.

When two or more

plied yarns are spun to-

gether by applying yet

more twist, this time in the opposite direction of the ply twist,

the yarn is referred to as cabled. These three basic structures are

modified during the spinning process by the type of fiber used, as

well as by how the twist enters the yarn (using either the worsted

or woolen method) and the amount and direction of the twist.

After spinning, the yarn

continues to change as

it is transformed into

fabric, loosening or

tightening depending

upon how it is handled

and the type of knitting

techniques used.

Worsted and Woolen

If the twist enters fibers

while they are stretched

out under tension, the

yarn belongs to the

worsted family. If the

twist enters disorganized

fiber and is stretched

out afterward (in spin-

ning, this is called attenuation), the yarn belongs to the woolen

family. Each method produces yarn with specific characteristics. 

94 INTERWEAVE KNITS www.interweave.com

b e y o n d t h e b a s i c s

H
umans are thread-makers. We have made thread over tens of thousands of years. When we lived in caves, we

made thread from the hair of the great woolly mammoths. We made thread in the desert from the tough grass-

es; in the icy northern plains, from the hair and sinews of rabbits; in the warm south, from tropical leaves and

bark. So much of what we know as humans depends on the production of such simple thread. It moved us out of the

cave; it made it possible for us to travel, whether by sail, snowshoe, or spaceship. Thread-making gave us the ability to

move into the landscape, to survive its inconsistent behavior, and make the whole world our home.

In this modern world, the number of yarns and threads is simply staggering. Yarn is available from every corner of

the globe, in an amazing range of styles, weights, and materials: gauze-fine cashmere from Tashkent, robust alpaca from

the wilds of the Andes, and jewel-like silks from India and China. Knitters truly have the world at the tips of their nee-

dles. How can we choose, from this vast array, the perfect yarn, the one that will allow our fingers to create the fabric

we have in our heart?

While there is no better tool for learning than actually working with a yarn, there is also a lot to be gained from un-

derstanding beforehand the fibers and techniques involved in a yarn’s making and how these factors will inevitably in-

fluence the final knitted product. Previous Knits articles have addressed the properties and uses of specific fibers such

as wool, cashmere, and silk (see Further Reading on page 97). Here, we address how traditional singles, plied yarns, and

cabled yarns are made, and how their structure affects their behavior in knitting. In an upcoming issue of Knits, we will

address the structure and uses of novelty yarns. 

single 2-ply

cabled4-ply



Worsted

Before worsted yarn is spun, the fiber is

combed to remove any short or damaged pieces. Yarn produced

by the worsted method is smooth, strong, and lustrous. A two-

ply worsted yarn has strong definition and looks like a string of

pearls, each twist showing clearly. Worsted yarn produces fabric

that sheds water and dirt. It will withstand abrasion (rubbing)

and has high tensile strength. It is not as warm or as light as

woolen yarn, but the dense fabric that it produces wears much

better. It is also unlikely to pill. A worsted yarn is a good choice

for projects in which the movement of the thread defines the

pattern, such as lace knitting; for projects that must withstand a

lot of abrasion, such as socks; and for any project where the color

pattern must be clearly defined to be effective, such as traditional

Norwegian pictorial sweaters. 

Woolen

Yarn produced by the woolen method has a soft, fuzzy surface with

an unevenly distributed twist. It often has a textured surface and

a halo of fibers that increases with handling. The ply structure is

very softly defined and, in many cases, doesn’t show at all. Woolen

yarn is lightweight and very warm, and it is usually fulled—alter-

nately shocked in hot, soapy water, then rinsed in icy cold water,

and finally given a vigorous snap on a hard surface to lock the loose

fibers together and make the yarn more stable. Fulling also releas-

es some of the twist and makes the yarn increase in diameter.

Woolen yarn produces fabric with a soft, matte finish that obscures

the individual stitches. The surface of a fabric made from woolen

yarn can be napped with a brush to make it soft and velvety. A

woolen yarn is the classic choice to bring out the wonderful hand

and halo of soft fibers like cashmere, qiviut, and angora.

Angle and Direction of Twist

The twist that is used to create yarn out of raw fiber comes in

many variations: It can have a wide range of twist angles (twists

per inch), anywhere from five degrees to 65 degrees, and the in-

dividual threads that make up a given yarn can be twisted to the

left or the right. The combination of these variations is what

gives yarn and ultimately, the fabric it makes, its character.

Angle of Twist

The greater the angle of twist, the more springy the yarn, the

more abrasion it can withstand, and the better its shape reten-

tion. Depending on the angle of twist, yarns can be described as

soft-spun (about 5 degrees); medium-spun (about 20 degrees); or

hard-spun (about 30 to 40 degrees); yarns with a higher degree

of twist are not generally used by handknitters. 

Direction of Twist

Most yarns, unless there is a good design reason not to, are spun

as singles to the right (called Z) and are plied to the left (called S)

(see box above for a simple way to determine direction of twist.)

It is important to understand twist direction because it interacts

differently with the two main knitting styles and directly influ-

ences the look and feel of knitted fabric. For example, if you knit

yarn spun Z, then plied S in the European/German style (aka

Continental), you will tighten the twist; if you knit that same

yarn in the British/American style (aka throwing), you will lightly

release the twist. By the same token, if you wind a ball, either

with a ballwinder or by hand, on your thumb or with a nøstepinde,

you will add or take out twist. 
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Determining Twist Direction

A simple way to determine the direction the yarn

was last spun is to put the yarn over the palm of your

left hand and draw an imaginary line from the angle

of your thumb over the yarn. If the yarn twist is in

the same direction as the angle of your thumb, the

yarn was last spun to the left—S, or counterclock-

wise (as shown at left). If, when you draw a line in the

same direction as the angle of your thumb, it forms

an X with the yarn twist, then the last spin on the

yarn was to the right—Z, or clockwise.

A key to understanding how yarn

behaves is understanding twist. Twist is

applied to fiber to make yarn, using either

the worsted or woolen method. The angle

of the twist in knitting yarn generally

ranges between 5 and 40 degrees.

soft-spun

(about 5°)

medium-spun

(about 20°)

hard-spun

(about 30–40°)

Worsted swatch: Jaeger Matchmaker. 

Woolen swatch: Rowan Rowanspun Aran.

worsted

woolen

Angle of Twist



IN-DEPTH: KNITTING WITH SINGLES, 

PLIED YARNS, AND CABLED YARNS

Singles, plied yarns, and cabled yarns all hold a unique place in

knitting; they affect knitted fabric in different ways. To deter-

mine what kind of yarn you are dealing with, first determine the

direction in which it’s twisting by looking at it under a magnify-

ing glass. Then twist it in the opposite direction to undo the twist.

Examine what remains under the magnifying glass, using a darn-

ing needle to separate plies as necessary. If, when you untwist the

yarn, you are left with fiber only, you are looking at a single. If

the yarn comes apart in singles, it is plied (count the number of

singles to determine if it is 2-ply, 3-ply, etc.). If it comes apart in

plied yarn, you have a cabled yarn.

Singles

Singles are visually beautiful. With the least amount of twist of

any of the traditional yarn types, they have a raw, unprocessed,

almost primal presence, and they most clearly show the move-

ment of yarn, often creating a rustic-looking fabric. Singles are

commonly used for all types of projects—lace, stranded knitting,

cabled sweaters, socks, etc.—despite some inherent challenges,

including a tendency to bias, lose their shape, and pill when sub-

jected to abrasion. While projects made with singles may not last

as long as projects made with yarns spun with more twist, they

generally provide a lot of satisfaction during their lifetime. Fol-

lowing are some effective strategies for dealing with bias and the

other challenges of singles.

Stabilizing Singles via Knitting and Winding Techniques

Singles tend to bias because, having only one twist, they can’t

balance themselves, and they take every opportunity to twist

back in the direction opposite to which they were spun. If you

don’t want bias, you can reduce it in several ways: You can knit

on smaller needles than would be appropriate for a plied yarn of

comparable size (even a half-size smaller will make a difference).

This technique will tighten up the space around each stitch so

the yarn has much less room to move and is forced to lie still (the

increase in the structure of the fabric compensates for the lack

of structure in the yarn). Another strategy is to knit singles in a

stitch pattern that alternates knit stitches with purl stitches, such

as moss stitch or seed stitch. In these cases, the twist in the yarn

is balanced by the alternating pull of the knit and purl stitches.

A third solution is to choose a single with minimal twist to start

or to reduce the amount of twist in the already spun yarn by wind-

ing it into a new ball by hand or with a ballwinder. (If the yarn

was spun Z [to the right] and plied S [to the left] as is typical, you

will take out ply twist when you wind the yarn away from you

and add ply twist when you wind the yarn toward you.) Howev-

er, yarn that doesn’t have enough twist may not hold together

and/or may create a fabric that cannot hold its shape and pills

excessively. (Surprisingly, many yarns available to knitters today

that appear to be soft, lofty singles are actually two loosely S-

spun singles, plied in the original Z direction. When these yarns

are knitted in the European/German style, the twist is released,

sometimes resulting in yarn that is so lightly twisted that it pro-

duces unstable fabric.)

Stabilizing Singles when Creating the Yarn

Both commercial manufacturers and handspinners can create fair-

ly stable singles by working with an elastic, high-crimp fiber, such

as the wool of the Targhee, Columbia, Shetland, or Iceland sheep

breeds. In these cases, the spiral-crimped structure of the raw fiber

provides enough structural integrity to make the yarn wear well.

Singles can also be stabilized by blocking (drying under tension)

or, in the case of animal fibers, fulling. Blocking prevents bias by

releasing some of the yarn twist (whenever yarn is placed in water,

excess twist is released) and elongating the wool cell structure.

Fulling releases some twist and locks the wool scales together to

make the yarn much stronger. A lot of the commercial yarn that

is sold to knitters has not been blocked and fulled because it was

initially intended for weavers (who do not block or full until the

weaving is finished). However, the knitter concerned about the

stability of a single can block and full a small sample to see if the

process improves the yarn’s performance.

Plied Yarns

Plied yarns are the workhorses of the textile world. They are

strong and durable; most of all, they are dependable. They tend

to be stable and easy to knit, and they are the most lightweight

of the yarn types.

Yarns come in a wide range of plies, but the most important

difference for knitters to understand is that between a two-ply

and multiple-ply yarns (3, 4, 5, 6, etc.). Two-ply yarns have a

grittier, more textured surface than yarns made with more plies

and, like singles, produce a less polished surface. Two-ply yarns

have a serrated edge that allows them to do what they do best—

hold their space and keep the threads apart (when the serrated

edges hit each other they lock in place and prevent the yarn from

collapsing in on itself; for example, the two sides of the loop of

a knitted stitch won’t fold in on each other). This characteristic

of two-ply yarn makes it especially desirable for lace knitting, in

which case the structure of the stitches creates the sculptural

beauty of the lace. 

Compared to a two-ply yarn, a three-ply yarn has a smooth,

round surface. When used in knitting, it does a lovely thing: It

“blooms in the stitch.’’ This blooming, or opening up of the yarn

as it is knitted, fills in each stitch to produce an even surface.

Blooming is beneficial in stranded colorwork because the colors

carried in the back of the work are unlikely to show through the

bloom. Wherever a smooth surface is necessary to the design of

the sweater, the more plies the better. (Aran and Guernsey

sweaters are traditionally made with five- or six-ply yarns.) The

roundness of the yarn ensures that the pattern of cables will have

a smooth, almost carved appearance. 

Cabled Yarns

Cabled yarns are incredibly stable and strong. In spite of their

textured appearance, they produce the smoothest knitted surface

of any yarn type and boast a wonderful hand. They are ideal for

patterns that call for strong definition, either of surface structure

or color. The multiple layers of thread that make up cabled yarns

offer the most protection to the fiber from abrasion, and they

wear better than any other type of yarn. For both comfort and
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durability, they are the perfect choice for socks. Cabled yarns, es-

pecially those spun with the worsted method, can be fairly dense

and therefore heavy when knitted. 

A traditional cabled yarn, when knitted in the British/Amer-

ican style, will open up, appearing as two plied yarns on the nee-

dle, as its last twist was to the right, creating an extremely smooth

and reflective surface. The same yarn knitted in the Euro-

pean/German style will tighten in the stitch to produce a denser

and longer-wearing fabric. Y

Judith MacKenzie McCuin has been a textile artist for over thirty years.

Her love of textiles has led her to many fascinating tasks, including a Na-

tional Research Grant to investigate silk dyes and the repair of a carpet

for a former king of Afghanistan. She teaches throughout the United States

and Canada, and her work appears in both private and public collections.

She lives in Augusta, Montana, in the foothills of the Rockies.
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