Directions to draft 9-pointed star (Part 1 of Making an English Paper Pieced 9-pointed Star)	by Lisa Bradley Godward
Extensive directions for learners. Skill level: intermediate. For roughly ages 13 thru adult. Sewing level: intermediate. Not for beginners. Metric users, feel free to convert to measurements that work better than my direct equivalences in a non-metric project. Once you learn how, you can change the measurements to make any size or shape star you like, or of course, if you leave your original pattern intact and just want to change its size, you can enlarge or reduce it during photocopying. 
I’ll be reading off the same instructions you can read on my website, www.wize.media, look for the 
Finished paper, non-sewing projects we can do once we have a paper pattern: paper stars (glue two together, maybe with decorative holes cut out, shine light behind?); my painted nylon design in hoop (trace, paint in). Mini designs for cutting up rejected artwork, junk journals, scrapbooks, greeting cards, special reminders to yourself…
Supplies: SEE SEPARATE VIDEO FOR SUPPLIES DISCUSSION. Regular copy paper, 8 1/2” x 11” (21.6 cm x 28 cm, or approx. A4 paper). For the video, I’m mainly using a Jetstream black pen. Drafting compass, 180° or 360° protractor; eraser, pencil apart from what’s in the compass, scissors for paper, ruler or two (12” or 30cm if only one size).
1. Using ruler and pencil, or a quilting rotary cutting ruler, mark at least two spaced-apart dots 2 1/2" (~6.35 cm) in from one of the shorter ends of the paper, meaning, mark on the longer edge or near it. Line up the ruler on the dots and draw a line – Line 1 – connecting them, across the shorter dimension, to create an 8 1/2" (21.6 cm) square design area for the star. Can make notes or practice drawing in the 2 1/2" strip.
2. Place your ruler on each of the three factory-cut edges and also on Line 1; find and mark dots at 4 1/4” (10.8 cm), the halfway point, on all sides. Place your ruler(s) so as to connect opposite pairs of dots and draw very light dots to find and mark the center of the square area, at 4 1/4" in from all sides: a center dot. Erase all dots not in the very center of the design area.
This star will be 5 1/2" (~14cm) inside an 8” finished (20.3 cm) block (8 1/2" unfinished size [21.6 cm]). The radius (one-half) of the star from its center point to the tip of each star is 2 3/4” (7 cm). There will be a 1” (2.5 cm) difference between the star tips and the valley next to it, so the distance from the center dot to each valley is 1 3/4" (4.4 cm).
3. Set the legs of your compass to 1 3/4" apart (4.4 cm), measuring the spread with your ruler.
4. Place your drafting compass needle on the center dot and your pencil on the paper. Use your nondominant hand to hold the needle on the dot and go as slowly as you need to, rotating the compass and drawing a light circle. (Can practice on scraps first.)
If you mess up drawing the design, erase the messed-up part, carefully place and hold the needle on the dot again, and draw again. (Try to not wiggle the paper under the needle; it will create a growing hole and the drawings will not be precise. Accidental holes can be patched with a small piece of clear tape.)
5. Widen the compass legs to 2 3/4" (7 cm) and repeat Step 4.
6. With your ruler and pencil, draw a light line connecting the dots on Line One and the halfway dot on the cut edge opposite: it’s our drafting baseline.
7. Line up your protractor’s center point with your center dot, placing its printed baseline on our drafting baseline. Either tape the protractor down with easily removable tape (see separate supplies video) or hold it without moving it.
We’re making a 9-pointed star, fitting it into a 360-degree circle. So 360 divided by 9 is 40°. (Use this same simple formula for however many points you want on any other design.) We also need to figure the valleys of our star; in this star, the valleys will be midway between the peaks, so, at 20°. Let’s mark the valleys and the peaks all at once so we don’t have to recenter our protractor, which might not line up exactly a second time:
8. I mark small lines at the peaks (bolded numbers) and small dots at the valleys (unbolded numbers): 0- 20 – 40 – 60 – 80 – 100 – 120- 140 – 160 – 180 degrees.
If you’re using a 180° protractor, when you’ve marked these points and double-checked them, you’ll remove the protractor and rotate either the paper or the protractor and mark those same numbers again on the bottom half of the design.
9.  If you’re using a 360° protractor, don’t move it after marking the first 180°; continue around, marking: 200 – 220- 240- 260 – 280 – 300 – 320 – 340- 360
Our baseline goes thru what will be a peak on the left, peak 1, where we marked 0° and 360° (same spot). Our baseline will also go thru a valley, valley 5, on the right, at 180°. Let’s start on the left at the 20° mark, the first mark above the baseline on the left, and work our way around the star clockwise, drawing the star.
10.  Line up your ruler on the 20° mark, the center dot and the 200° mark on the opposite side.
It’s not too important where your peaks and valley marks were made; you can line up the dots wherever they are and erase them from the final drawing, BUT, only start DRAWING at the SMALLER circle marking the valleys and continue your line thru the dots to the paper’s edge (or to Line 1).
Precision is important here, so use good light shining on the side of the ruler you’re using, and take your time, maybe practice first on scrap paper or in the margin of the design to learn exact ruler placement, pencil sharpness and angle, pressure during drawing, etc. With this many lines and marks, mistakes are harder to undo. When you’re as sure as you can be that your ruler and pencil will go exactly thru all 3 dots,
11. draw a dark line. Continue that line to Line 1, meaning, continue drawing this line down and to the right, out the peak of the 6th point at 200°. Stop drawing at Line 1.
12. Next, the 2nd point, the peak at 40°.  Place your ruler so it connects the dots at 40°, center, and the valley opposite at 220°. But draw in the opposite direction from your previous star line: start drawing at the SMALLER CIRCLE at 220°, thru the center and out the peak at 40°, all the way to the factory-cut paper edge.
13. Draw from the 2nd valley at 60° thru its opposite 7th peak at 240°, continuing out the tip of the peak to the cut edge at the bottom of the design area.
14. Continue drawing lines around the circle, always starting drawing at a valley (smaller circle) and continuing thru its opposite peak and out to the edge of the design square, meaning, alternating the direction of drawing.
15. Connect the star peaks with their adjacent valleys. Use your (smaller) ruler to draw lines from the spot where the straight lines intersect the circles: little lines connected to nearest small circles. Take your time, be precise. 
16. Number the peaks, small but clearly, 1 thru 9, starting from the leftmost peak we’ve been calling #1. Draw a line under the 6 and the 9 to denote their bottom sides. Lastly, number the background wedges, outside the biggest circle, also 1 thru 9, 1 background being next to (either before or after) the star point #1. This also marks the valleys: Background #1 = Valley #1.
While you can use this as a pattern and cut it up, I suggest you mark this one with an O for Original on a backside corner, and make photocopies; cut up the copies instead of your original. Cut away the 2 1/2" extra strip. 
If you want to continue on to making this pattern into a fabric project, look for that video, “Sewing a paper-pieced 9-pointed star.”
