
Although it’s possible to knit up a sleeve by tinkering this way and

that, it’s far more satisfying to be able to plan a cap that will fit per-

fectly into its armhole from the get-go. And to do that, you need to

understand how sleeves, caps, and armholes relate to each other. 

THE TRIO: ARMHOLE, SLEEVE, AND CAP

Picture first the curved edge of a garment’s armhole, starting

from the initial armhole bind off, curving up to the shoulder and

down the opposite side (Figure 1A). The measurement of this

curve is a fixed entity. Now picture a sleeve cap. Although the

shape of the cap doesn’t correspond to the cutout of the arm-

hole—these aren’t puzzle pieces that fit together as positive and

negative shapes—the actual line of the perimeter of the cap needs

to measure the same, or

slightly more than, the arm-

hole edge to fit in neatly

(Figure 1B). The perimeter

of the cap consists of the

bound-off stitches at 

the armhole, the bound-off

stitches at the top of the cap

and the curved and/or

tapered sides between them.
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T
here was a time when I was baffled by the construction of

sleeve caps. Although I would leap into a sweater design

with gusto, knitting the back, front, and sleeves to the

armhole lickety-split, I found myself faltering at the prospect of

working the cap. It was fudging on a major scale—a matter of

gritting my teeth, closing my eyes, and knitting a series of decreas-

ing rows till I had what seemed an appropriate shape. The telling

moment, of course, was when I tried to match the upside-down

U of my cap into the round armhole opening of my garment.

Would it fit? Maybe with a few more rows? A few less? 

I’ve spent a lot of time learning—through more trial and

error in the wee hours than I care to remember—how to design

a fitted sleeve and its cap. There are standard formulas, true,

but I’ve never been a fan of the one-formula-fits-all approach.

The way a sleeve fits and the construction of the cap contributes

more to the look and feel of a garment than we generally credit.

We all recognize a 1940s jacket or sweater by its long, narrow

sleeve cap and squared shoulder. And the high, tight armhole

and narrow-shouldered silhouette of a poor-boy sweater date it

indelibly from the 1960s. Understanding how the symbiotic

trio of armhole, sleeve, and sleeve cap contribute to the look

of a garment and, more importantly, how they relate to each

other is all-important in sweater design. 
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SET-IN SLEEVES
—a love affair
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Although you can design a cap that has a perimeter measure-

ment equal to that of the armhole, and let the knitted fabric

give over the curve of  the arm at the shoulder, I like to add a

little ease at the top of the cap to build in a little roundness for

the arm. If the perimeter of the sleeve cap is too long, however

—more than 2 inches—the sleeve cap, eased in, will pucker. If

it’s too small, the armhole of the garment will pucker, and the

sleeve cap will be stretched along the armhole seam.  

Now think about the lower part of the sleeve. The width of

the sleeve at the upper arm is what determines the shape of the

sleeve cap. Each of the caps in Figure 2 has the same perimeter,

but each one is shaped differently to maintain the length of the

perimeter. If we widen the sleeve, the cap must grow shorter and

flatter. If we narrow the sleeve, the cap must be taller and nar-

rower. You can test this yourself with a flexible tape measure.

Measure out 16 inches. If you hold both ends 12 inches apart (a

narrow sleeve width) the curve mimicking the cap is tall and nar-

row. If, however, you spread the ends out to 14 inches, the curve

of the tape measure flattens out and the height shrinks. Within

those 16 inches of tape, whether the ends are 12 inches or 14

inches apart, you can adjust and play with the curve of the pre-

tend cap. In real life, as long as the perimeter of the cap measures

the same as that of the armhole, you can shape your cap in dif-

ferent ways—and each time, it will fit. 

HOW TO PLOT THE TRIO

To design the armhole, sleeve, and cap trio, you’ll need the

following body measurements (these numbers are examples we’ll

use for the sample below):

Shoulder width (measured from the shoulder bone to shoul-

der bone): 13 inches

Depth of armhole (from top of shoulder to the armpit): 71⁄2

inches

Armhole (this is the measure around the joint, from armpit,

up over the shoulder, down to armpit): 17 inches

Upper-arm circumference: 101⁄2 inches

Arm length from wrist to armpit (bend your arm slightly for

this measurement): 17 inches

Stitch and row gauge: 5 stitches and 7 rows = 1 inch

As I figure out my pieces, I like to chart them out on a graph.

It helps me to visualize how they will look and fit together when

knitted. I have a computer program that shows proportional graph

paper; rows and stitches are in relatively true proportion on the

screen, but hard copy is fine, too. Check online for printable

graph paper you can match to your gauge. 

START WITH THE ARMHOLE

The armhole on a sweater bodice is a cutout that curves in at

the underarm, from the width of the sweater across the bust to

the narrower width at the shoulder. To construct this curve, you

need to know the width at the shoulder—the exact measurement

without ease. In fact, for a very fitted sweater, subtract an inch

(remember, knitted fabric gives and stretches). Even when using

exact body measurements as a guide to design, you can end up

with a fitted sweater that isn’t so fitted, and nothing quite spoils

the look of a fitted or semifitted sweater than a shoulder line that

slides from the vertical.

To calculate the number of stitches to “cut out,” subtract the

shoulder width from the bust width on the front or back (this is

the width at the underarm before the first bind-off). For example,

if the sweater back measures 17 inches before the armhole bind-

off and the shoulder width is 14 inches, you’ll need to subtract 3

inches’ worth of stitches—11⁄2 inches at each side. If your gauge

is 5 stitches to 1 inch, you’ll need to get rid of 15 stitches. Round

up to an even number (16 stitches) so you can divide evenly by

two. In our example, 8 stitches need to be subtracted from each

side. Rule of thumb: Bind off 1 inch’s worth of stitches (for us, 5)

at the beginning of the armhole shaping, then decrease the remain-

ing stitches at each end every other row, up to three times. If there

are more stitches to decrease, you can work the initial bind-off,

then bind off two stitches, then begin decreasing one at a time.

Once the decreases have been made, the remaining stitches are

worked straight for the length of the armhole.  

PLOTTING THE SLEEVE

Once the armhole is figured out, the sleeve—from wrist to

armhole—comes next. For this part, you’ll need wrist, upper-arm

circumference, the length of your arm from wrist to underarm,

and—most important—an accurate row gauge. (Now is a good

time to block the sweater back and measure your gauge again.)

If you’ve allowed an inch of ease to your sweater at the bust, allow

an inch of ease for your sleeve. This isn’t a hard-and-fast rule,

but it will make a sleeve consistent with the look and feel of your

sweater body. A baggy upper sleeve is just as egregious as a slop-

py shoulder line on a fitted sweater.

Once you’ve figured out how many stitches to cast on for the

cuff (from 8 to 10 inches worth), subtract this number from the

number of stitches needed at the upper arm. Round up or down

for an even number, and divide by two for the number of stitches

to increase at each side.

Although most sleeves are shaped by increases placed at reg-

ular intervals along the seam line from cuff to cap beginning, for

Winter 2007  I INTERWEAVE KNITS  I 31

16"

13" 12" 14"

16"

16"

Figure 2



a fitted sleeve, I like to shape a

slightly concave curve into the

sleeve line. If the cuff is 9 inch-

es in circumference, I work a

good 6 inches before starting the

increases. Then I like to increase

slowly—with more rows in

between the initial increases—

and gradually increase the rate

so the angle curves out more

steeply at the top as in Figure 3.

This method creates a graceful

curve to the sleeve and puts the

ease where you most need it, at

the upper arm. Again, I like to

do this shaping on graph paper. 

CHARTING A SLEEVE CAP

To plot a sleeve cap for a par-

ticular garment and armhole, I

use a method adapted from The

Knitter’s Guide to Sweater Design

(Interweave Press, 1989). It

involves a little math, so I turn

off the radio while I’m plotting

the numbers, but the formula

yields a perfect cap every time.

As explained above, for a cap to

fit an armhole, its perimeter must measure the same as, or slight-

ly more than, the outline of the armhole. To chart the cap, you

need to know three things: 1) the width of the cap at the begin-

ning of shaping, 2) the width of the final bound-off edge, and 3)

the height of the cap. 

Take a look at the parts of the cap shown in Figure 4. The width

of the cap at the beginning of shaping is a given; it’s determined

by the width of the sleeve at the upper arm. The cap begins with

the initial armhole bind-off, usually the same number of stitches

(an inch’s worth) that you’ve bound off for the garment armhole.

The tapered sides angle toward the final bind off at the top of the

cap. The width at the top of the cap ranges from 3 to 5 inches for

an adult sweater. For a narrow fitted sleeve, make the final bind-

off over 3 inches of stitches; for a man’s sweater, use 5 inches. The

problem left to solve is the height of the cap. Here’s where the for-

mula comes in. 

If you plot the sleeve cap after you’ve worked the front and

back of the sweater and seamed them at the shoulder, you’ll have

precise control over sleeve-cap shaping. Before setting needle to

stitch, measure the finished perimeter of the armhole from the

point where the initial bind-off ends around the armhole edge to the

corresponding point on the other piece. To measure, stand a flex-

ible tape measure on its edge and lay it along the curve. The out-

side edge of the sleeve cap needs to be at least this long, and a

bit of extra length, from 1 to 11⁄2 inches is better. 

Once you know the width of the initial bind-off and the width

of the final bind-off, you can figure out the height of the cap. Pic-

ture the cap as a rectangle flanked by two right triangles (Figure

5). The width at the narrow end of the rectangle is the length of

the final bound-off edge. Side B of the triangle is the length in 

inches that needs to be eliminated between the end of the first set

of bound-off stitches and the beginning of the final bound-off edge.

Side C is the length of the tapered edge of the cap. And side A is

the height of the cap. To calculate A, you need the measurements

of sides B and C. 

To determine the height of the cap, follow the formula in “Cal-

culating the Cap” on page 34.

Once you know the cap height and the number of rows, the

fun begins. Just as you can fine-tune the shape of the sleeve seam

by varying the rate of increases, you can fine-tune your cap into

a gently curving bell shape—no reason it should look like a trun-

cated pyramid. Use graph paper and create a bell shape follow-

ing the generic guidelines on page 34. 

First, mark the height, width, and initial and final bind-offs

of the cap, leaving a blank area for the tapered side. In general,

decrease half the stitches at the beginning of the cap shaping by

working them every other row. Then, as you near the middle area

of the cap, you can space the decreases every 4 rows, if need be.

As the tapered sides near the top of the cap, go back to decreas-

ing every other row and work small bind-offs of 2 to 3 stitches

just before the final bind-off. 

The drawback to this method is that it relies on having actual

knitted pieces in front of you to work from—or you can try draw-

ing a full-size armhole on a piece of paper and measuring the line.

However, understanding the relationship between the parts of a

sleeve, and how they affect each other as they change, is always the

first step.

PAM ALLEN is the creative designer for Classic Elite yarns. She knits

and designs in Portland, Maine.
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Step 1: Calculate Side B:

For example, if our sleeve is 12" wide and knitted at a gauge of 5

stitches and 7 rows to the inch, there will be 60 stitches on

the needle before the bind-off. After the initial armhole bind-

off (1", or 5 stitches, on each side), 50 stitches remain. We want

a narrow cap for a fitted look, so the final bind-off should

measure 3" (15 stitches).

Following the formula: 

Side B = 3.5"

Step 2: Calculate Side C

For example, if our armhole measured 16" around, half of that would

be 8". We’ve already calculated half the width of the bound-off

edge at the top of the cap when we worked out Side B (1.5")

Following the formula: 

Side C = 6.5"

Once we have Sides B and C, we can calculate the height of the

cap using the good old Pythagorean Theorem, or A2 + B2 = C2

(you’ll need a calculator for this). 

Step 3: Calculate Side A
This breaks down into two ministeps.

1) Rearranging the Pythagorean Theorem shows that 

(Side C)2 —  Side B)2 =  (Side A)2.

In our example, 6.52 —  3.52, or 42.25  —  12.25. The result is 30.

2) The square root of the answer above is the length of side A, or

the height of the sleeve cap. In our example, the square root

of 30 is 5.47". This is the height that our example cap needs

to be in order to fit into our specific armhole. To find the num-

ber of rows to knit, we multiply 5.47 times our row gauge (7

stitches) and round to find that we need 38 rows for that

height. I like to add another 4 rows or so to create a little ease

in the cap—42 rows. 
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CALCULATING THECAP

1⁄2 the number 

of stitches on 

the needle after

the initial bind-off

stitch gauge

–

1⁄2 the width 

(in inches) of the

bound-off edge
=

width of side B 

(in inches)

1⁄2 the curve

measurement of

armhole in inches
–

1⁄2 the width in

inches of the

bound-off edge at

the top of the cap

=
length of side C 

(in inches)

25 stitches 

5 stitches
– (1.5") = 3.5"

8" – 1.5" = 6.5"

(Side C)2 —  (Side B)2 =  (Side A)2.

6.52 —  3.52, or 42.25  —  12.25.


