
Embroidery Recipe

EQUIPMENT:Machine, needles, hoop PREPARATION TIME: 
Longer than you think!COOKING TIME:  Stitch count * machine speed + color changes

INSTRUCTIONS:Making sure design is compatible with fabric, hoop using appropriate hooping 

techniques in desired fabric location with appropriate backings, toppings, and 

adhesives. Season with threads as desired. Set machine tensions carefully to avoid 

burning. Sew until done in properly maintained machine.  Trim threads. Remove from 

hoop promptly.  Discard backing.  Serve with pride and joy.

INGREDIENTS:      Fabric      Design      Thread

Backing
Topping

Adhesives
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Foreword
Foreword

by Deborah Jones

Embroidery education is a funny thing. When Lindee Goodall 
and I began our embroidery journeys, there was almost no 
embroidery education to be found. There were no books, no 

YouTube tutorials, no seminars every weekend. Rather, we experi-
mented for ourselves and wrote down what worked. If we had a 
chance to meet up with another embroiderer, we compared notes 
on what worked. 

Interestingly enough, there were no specially designed stabiliz-
ers for embroidery. Rather, we used everything from industrial 
paper towels and coffee filters for tear-away and broadcloth or 
dressmaker interfacing for cutaway. Today’s myriad products for 
machine embroidery are highly engineered for specific tasks, and 
for that I know Lindee and I are grateful for the time and talent that 
has gone into their development.

Yes, embroidery education has come a long way, and today there 
are many embroiderers who share their ideas on how to do ma-
chine embroidery correctly. Some of these well-intentioned in-
structors are in fact beginners themselves who just want to help 
others with what they have learned. While there is no single “cor-
rect” way to embroider, I believe it’s important to utilize information 
from appropriate, experienced resources. 

I say all of this to make the point that Lindee’s approach to ma-
chine embroidery has been developed  over decades and her 
methods certainly stand the test of time. As a skilled artist, digi-
tizer and embroiderer, Lindee not only learned this craft, in some 
ways she has helped to develop it—purring it along with her own 
unique designs, her talent and her teaching.

As another early machine embroiderer, I know how far this art form 
has come and Lindee Goodall has been a part of that evolution. I 
appreciate Lindee’s contributions, her knowledge and willingness 
to share it here in this book. Please enjoy it, refer to it and let oth-
ers know about it.

Considered by many to be one 
of the foremost authorities on 
machine embroidery, Deborah 
Jones writes the “Ask The 
Expert” column for Designs in 
Machine Embroidery magazine.
Deborah Jones has been involved 
in the world of machine 
embroidery since she was a 
small child.  Her father was a 
Western Wear tailor who made 
embroidered cowboy clothes.  
She says “they were very cool – 
palomino horses, wagon wheels 
and cactus – the embroidery was 
incredible.”
Deborah was one of my early 
mentors and became a friend 
through this wonderful world of 
embroidery. I’m honored that she 
consented to write the foreward 
for this book!

Foreword
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dent company to design embroidery specifi-

cally for the home market. Combining a degree 
in art, a lifelong love of sewing and crafts, and a 
background in programming, Lindee melds the 
art with the science of creating a smooth running 
and creative design. With 24 years of digitizing 
experience, she now owns and operates Lindee G 
Embroidery, providing quality embroidery designs and educational 
products.

Lindee was an Impressions Magazine 1997 Digitizer of Distinc-
tion and won first place for Creative Use of Stock Designs 

as well as the overall Creativity Award in the 2002 Stitch-
es Magazine Stitch-Off. She also won first place at 

METS in 1997 for best original digitized design.

She is the author of Anatomy of a Design: How 
to Think Like a Digitizer & Become a Better 

Embroiderer, the Learn to Digitize Series, and 
was a contributor to Embroidery Machine Essentials by 

Jeanine Twigg.

Lindee has given workshops and seminars on digitizing, embroi-
dery techniques, and how to make money with embroidery. She 
has taught at numerous venues including: ISS Shows, Original 
Sewing & Quilt Expo, Creative Embroidery Conference, Houston 
Quilt Market, Viking, Pfaff, Singer, and Baby Lock Conventions, 
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of Art and Fashion, Sydney Arts and Crafts Show, and Echidna 
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Lindee has been a frequent guest on Martha’s Sewing Room, 
America Sews, America Quilts, Quilting from the Heartland, and 
Quilting with Shar. She is also a Craftsy instructor with two classes 
in the embroidery category.

She has also written numerous articles on digitizing and embroi-
dery techniques for Stitches Magazine, Profitable Embroiderer, 
Threads, Sew News, Creative Machine Embroidery, and Designs in 
Machine Embroidery.

How to Contact Lindee
•	 Web: lindeegembroidery.com
•	 Facebook: facebook.com/lindee.goodall
•	 YouTube: youtube.com/c/LindeeGVideos
•	 Pinterest: pinterest.com/lindeeg/

Keep an eye on my YouTube 
channel. I may not be taping any 
new PBS shows but here I can do 
my own mini-segments!
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About this eBook
About This eBook

If this is your first experience with an ebook, you might be won-
dering why I chose this format. Why not the traditional printed 
format?

When I released my first ebook in 2009, digital books were still 
pretty new. Now they’re everywhere. It’s even likely the manuals 
that came with your embroidery software are no longer printed.

First of all, ebooks save a lot of money—printing costs have sky-
rocketed and they continue to rise. A printed version would have 
cost you more both for the book and for shipping. Printing takes a 
lot of time; ebooks are available much sooner. Printing also con-
sumes natural resources and contributes to pollution. Shipping 
is free on ebooks, costing you only a little bandwidth and can be 
received nearly instantaneously.

Unlike printed books, ebooks can also be easily updated to reflect 
corrections or add new content.

Another advantage of ebooks is that they can be interactive. The 
links in this ebook are live, meaning you can just click on them and 
they’ll take you right to the page on the web. When you click a 
web link the first time, you will get a dialog box similar to this:

All of the links in this book have been tested and go to only a 
limited number of trusted sites; just click on Allow so you can 
continue your journey to the site. Acrobat is just doing its best to 
make sure that you know what you are doing.

Links in the glossary take you to a related term. You’ll recognize 
linked text because it’s underlined blue text. There’s an active link 
to my website in the footer area of this page. If you click it and you 
have an internet connection, you’ll land right on my homepage.

To see bookmarks in Acrobat, 
make the following menu 
selection: View > Navigation 
Panels > Bookmarks.

It’s always wise to check the 
name of the web site with the 
link you clicked to make sure 
the destination appears like a 
reasonable match. It is possible 
that an unscrupulous person could 
send you to an entirely dangerous 
site.

You can also check for a link by 
moving the mouse over an area. It 
it turns into a pointing finger, you 
have yourself a live one.

About The AuthorAbout This EBook
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About this eBook
Note: I did try to define any terminology that might be 
unfamiliar to you. However, if you come across a term 
you don’t know, check out the glossary in the Appendix 
section.

The table of contents is also live—just click on a chapter or topic 
and instantly you’re there. The table of contents is also available 
as bookmarks in Acrobat. With the bookmarks panel open, you 
can instantly link to any section in the book. To see a bookmarks 
panel on the left side of this document, make the following menu 
selection in Acrobat: View > Navigation Panels > Bookmarks.

Note: If you are unfamiliar with this type of notation, 
it means from the View menu in Acrobat, select the 
Navigation Panels option and from that submenu select 
Bookmarks.

Ebooks offer search options to quickly locate text throughout 
the document. How many times have you looked in the index for 
something and couldn’t find it? Search lets you find a phrase or a 
word anywhere in this book.

Of course, you can still print the book for easy reference if you 
want to. Having the interactive digital version and the printed ana-
log version gives you the best of both worlds!

If you do print, this book was designed to be printed duplexed in 
color. Depending on your printer, you may need to “shrink to fit” to 
have the page numbers print.

When printed this way, all the new chapters will start on the right-
hand page (odd-numbered page) as is customary with printed 
books. This means some chapters have a blank page at the end. 
I’ve titled this page “Notes” so you don’t think that for some rea-
son the page didn’t print.

The book is still readable in black and white, it just won’t be as 
pretty. In fact, I encourage you to print it out, store it in a notebook 
and make notes—you don’t have to worry about “ruining” a book!

Why is This a PDF and Not a Kindle Book on 
Amazon?
Amazon has changed their policy about payments on Kindle 
books sold on their site and authors only get paid if someone 
actually reads it. You still have to pay for it whether you read it or 
not but I might not ever get paid. This book represents decades 
of learning and experience, and I’d like to continue in this field for 
quite a while longer.

http://www.lindeegembroidery.com
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Other Random Bits
About the Links

I’ve included links to products and related information throughout 
this book. Currently, these links go directly to the named item. 
However, they will all be changed to go to a page on my website 
where I can keep the links updated. 

Products do get discontinued, and new ones come along so it will 
mean an extra click for you to get to the product but you’ll have 
the latest information that way.

When I teach a class, someone always asks, “Where can I get 
that?” So I’ve covered that base by linking.

If you’re reading a printed version, just go to LindeeGEmbroidery.
com/extras/book-extras.

If a link no longer works, please contact me so I can correct it in 
a revision. In the meantime, go to the site’s main page and use the 
site’s search tool to see if the item is still there.

Disclosure

Another thing I need to disclose is that I have business relation-
ships with a few of these companies. The products I recommend 
are ones I use and like. Why would I suggest something I didn’t? 
Links leading to Embroidery.com, Embrilliance products, and 
Amazon are affiliate links, which means I get a small commission 
if you buy from one of the links.

It’s essential to support the small businesses in this industry as 
well. By all means, visit your local dealer and keep them from dis-
appearing. 

Here’s a list of the primary places you can find items listed in this 
book:

•	 LindeeGEmbroidery.com—my site! Be sure to visit the blog, 
shop, and project gallery

•	 EchidnaClub.com.au—Live down under? Here’s the place to 
go!

•	 Embroidery.com—my go-to place for embroidery supplies 
and accessories

•	 Embrilliance.com—embroidery software
•	 Wilcom Hatch—embroidery software
•	 Amazon.com—what can’t you find here?

About The Links
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PART

#1

Part 1: Getting Started

Getting Started

As Jimi Hendrix sang, are you experienced? Even if you’re a complete newbie with 
machine embroidery, you aren’t a total newbie as a human and you likely have other 
experiences that transfer—especially if you’re already comfortable around a sewing 

machine or a computer.

In this short introductory part, I’ll lay a few expectations, tell you how I got started with 
embroidery, and explain my big TOE (theory of embroidery) in terms of a recipe. I’ll also 
clue you in to a big secret—there’s no such thing as perfect embroidery. There is, however, 
quality embroidery, and I’ll give you a definition so you can have some gauge by which to 
measure your projects. Then we’ll spend the rest of the book dissecting the quality formula 
to understand what it means and covers.

Let’s get started!

Part 1: Getting Started
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CHAPTER 1:

Introduction

In This Chapter:
•	 Where’s your starting point?
•	 How to use this book
•	 What you should know

While the title of this book might make you think that it’s 
a collection of “recipes” for combining various designs, 
fabrics, threads, stabilizers, and such for virtually every 

variation you could think of, it’s really more about understanding 
the “ingredients.”  When you know what effects various elements 
and techniques have,  you’ll have more successful results and 
fewer “bad” ones. 

This book covers all the basics of stitching a quality embroidery 
design in great detail, most likely more than you want to read in 
one sitting. No matter what level embroiderer you are right now, 
you’re sure to find some golden nuggets here. 

I’ve often heard from an embroiderer that she wished she could know 
what I know. Until Vulcan mind melds become a reality, here’s the next 
best thing.

Are You Experienced?
1.	 Pre-Embroiderer—Have no embroidery experience. Maybe 

you just got your first machine or, perhaps you’ve never un-
boxed and used the embroidery unit. Or, perhaps you’re still 
looking for your perfect embroidery machine. The good news 
here is that you have no bad habits yet.

2.	 Introductory/Novice—Just learning your machine and/or 
embroidery. Has completed a machine intro course or equiv-
alent.

3.	 Beginner—Has some experience with machine embroidery, 
is comfortable with machine functions.

4.	 Intermediate—Has been embroidering for a while on a regu-
lar basis and has a moderate depth and breadth of machine 
functions and embroidery techniques.

Chapter 1: Introduction
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5.	 Advanced—Has proven skills and knowledge of the subject 

domain. Could support the master level in teaching to large 
groups.

6.	 Master—Competent to provide mentorship and guidance 
within a master/apprentice type model as well as teach the 
subject to larger groups.

Notice I didn’t place time frames to determine what point you be-
come “intermediate” or “advanced.” Time means nothing; experi-
ence is what counts. If you only embroider a random project here 
and there a couple of times a year, you probably have to figure out 
how to use your machine all over again. In that case, you’re still a 
novice. 

“Embroidery experience” also doesn’t mean that if you’ve stitched 
the same design on 100 shirts, one after the other, that you’ve 
gained a lot of experience with your machine or selecting stabiliz-
ers or designs. On the other hand, assuming you were practicing 
proper hooping techniques, you’ve probably become more effi-
cient at accurate hooping. 

In his 2008 book, Outliers, Malcolm Gladwell wrote that “ten 
thousand hours is the magic number of greatness.” He was talk-
ing about 10,000 hours of deliberate practice, not just doodling 
around. I’m not saying that you’ll need 10,000 hours to be great at 
embroidery (or digitizing) or that putting in 10,000 hours will guar-
antee greatness. 

I’m never going to be a great singer no many how many hours I 
put in. The point is that learning anything requires an investment 
of time and to stay proficient, you have to keep up some minimal 
level of commitment. Furthermore, that learning time must be 
active—not just a repetition of the same old thing.

It’s really like going to the gym to workout your body. Your muscles 
will soon adapt to a given routine, and you’ll no longer experience 
any gains unless you do something new. You have to change it 
up with different exercises, movements, and resistance. And if 
you quit, well, you regress back into a blob of mush. Your brain is 
similar.

On the plus side, Gladwell talks about junior league hockey play-
ers. Players are teamed up based on their birthdays. Those whose 
birthdays fall at the beginning of the range are older and generally 
bigger and more coordinated than those at the end of the range. 
That’s especially true for kids. 

Sometimes I make videos of 
techniques I learn. That helps 
me focus on the process and if 
I haven’t done it in a while and 
forget, I can always go back 
and watch.
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What does this mean for you? Just because you’re older, doesn’t 
mean you can’t learn to embroider. OK, so that’s my interpretation, 
not Gladwell’s! But if you can read this book and have the physical 
capabilities to hoop and operate the machine, I see no reason why 
you can’t learn to do embroidery.

So how long will it take you? That depends. By the way, I give 
that answer to many questions involving embroidery—you’ll see 
it many times in this book—but there are so many variables in-
volved!

It depends on any previous related experience you might have. 
If you’ve never used a sewing machine before, that’s something 
entirely new. It didn’t take my husband long at all to master the 
multi-needle although it scared the heck out of me to watch him 
knowing how much the darn thing cost.

It depends on how you think. Young people often learn faster 
merely because they have no fear of messing up or breaking 
things. Those a little older might learn faster because they are bet-
ter able to focus. Still older people might be able to learn quickly 
because they have vast life experiences that can help. 

No matter how old or young you are, if you’re afraid of messing up 
or breaking something or think you can’t learn, you’re just creating 
a self-fulfilling prophecy. Instead, look at it as an adventure and 
don’t try to learn it all at once. You can’t.

“Whether you think you can, or you think you can’t—
you’re right.”― Henry Ford

Did I “learn” embroidery by reading the manual and then stitching 
out one of the designs that came with my first machine? At what 
point could I say I learned embroidery? I’m still learning, and that’s 
why I still do it.

Last summer I got an entirely different embroidery digitizing pro-
gram that required me to use Windows—not an easy thing for a 
Mac person. I downloaded the manual to my iPad and read the 
entire thing through. 

Did I learn the software by doing that? HA! No way! But I did learn 
about the capabilities of the software and, because of previous 
experience, was able to see how I could use them. Then I started 
making little designs that focused on using a particular feature, 
stitching each one out and watching every stitch sew.
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Again and again, I went back to the manual to understand a par-
ticular feature, play with it until I could do it with ease and then 
make something to see how it stitched. I also searched YouTube 
for videos on whatever it was I was doing. I did this almost every 
day for at least a few hours, and within a couple of weeks, I was 
getting a pretty good handle on things. 

Am I “pro” at this software? No, but I’m pretty comfortable with it. 
And here’s the real thing… Several of my industry friends had been 
“nagging” me for years to use this program and I wouldn’t. Why? 
Because it would have entirely knocked out my productivity while I 
learned it, not to mention I had to use Windows. 

I finally gave in and figured I’d give it a really thorough go using the 
30-day free trial just so I could say, “OK, I tried it, and I don’t like it 
so you can quit bugging me.” But what happened is, I really, really 
liked it!

What was it? Wilcom Hatch.

When you get your embroidery machine, be a kid on Christmas 
morning or your birthday with a new toy. Be fascinated. Read the 
manual, find all the buttons on the machine and know what they 
do. Load a design and sew it out.

Then be sure to keep it up so instead of learning what you forgot 
since the last time, you are expanding your base. 10,000 hours of 
relearning what you forgot don’t get you very far.

Put yourself in “play mode” not “production mode.” You’ll have 
way more fun and learn a lot faster that way with way less stress.

Who This Book Is For

This is the book I wish I had before I got my first embroidery ma-
chine, or at least after. I truly didn’t know what I didn’t know. 

Back then, there were so few choices on machines and software—
especially in the home market—nor as many thread and stabilizer 
choices as we have today so if we sent this book back in time, 
many sections would just vanish.

I was clueless and more or less working in a vacuum. Today we 
have the opposite—information overload and practically bombard-
ing us. It can be challenging to separate the wheat from the chaff 
(so says someone who doesn’t eat grains). This is my attempt to 
consolidate what you need to get started and move forward. 

If your machine only came 
with red, yellow and blue, 
then you can do what I did and 
stitch a yellow cat with red 
stripes and blue eyes. 
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If you’re a pre-embroiderer or a novice embroiderer, don’t let the 
content overwhelm you. If you have a business and need to train a 
new employee, this book can make an excellent reference. 

If you’re more advanced, you may find you need to a little unlearn-
ing because someone started you off on the wrong foot. Don’t 
hold on to the way you were taught as the one and only way; do 
try new things. I was given a lot of wrong, information when I start-
ed but I replaced that with better methods as I discovered them.

Think of this book like the manual that came with your machine. 
You don’t have to comprehend the entire thing to get started. Just 
start and then refer back to the manual as needed. I just happen 
to be one of those people who read an entire manual or refer-
ence book. This isn’t a novel where you might miss out if you skip 
around.

An embroidery machine is an embroidery machine for the most 
part. Whether you have a tiny, single needle machine or a multi-
needle multi-head monster, techniques and procedures are pretty 
much the same. 

From time to time, I talk about “production embroidery” and how 
to be more efficient. You may think this doesn’t apply to you if 
you’re only stitching a single item now and then. I really don’t 
know anyone who couldn’t use a little more time. Are you any dif-
ferent?

How To Use This Book

This book is digital only; there is no printed version unless, of 
course, you choose to print it out yourself. I happen to like digital 
books. It means I can carry around an entire library on my iPad 
and read just about anywhere. So save a tree and keep it digital.

PDF books like this and my previous one, Anatomy of a Design: 
How to Think Like a Digitizer and Become a Better Embroi-
derer, are very easy to search. You can type in your search phrase 
and find every time it’s used. Hotlinks in the book make it easy to 
go to auxiliary content with just a click or touch.

This book is really a reference guide; you do not have to read it 
cover to cover. Just read the parts you need when you need them.

Please note that I will be referring you to blog posts and You-
Tube videos from time to time. Sometimes it’s just easier to watch 
something than read about it. The blog posts may be continu-
ations or side jaunts to a topic and are meant to keep the book 
from becoming too large. 
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In an earlier book, I embedded short videos. Unfortunately, Win-
dows has dropped support for that, and digital devices won’t play 
them. Technology has changed since 2009, so there will be links 
to YouTube videos instead. Of course, that has a different down-
side—you will need a connection to the internet. 

What I Expect You To Already Know

This book is not about how to operate your machine. You already 
have a manual for that so use it. If you don’t know how something 
works on your machine, that is a dealer question. Or, better yet, 
ask YouTube. There’s probably a video out there somewhere with 
someone demonstrating the exact thing you need.

It doesn’t matter if you have a tiny, single needle “home” machine 
or a large multi-needle machine, you still need to know a few 
things to get started:

1.	 How to turn the machine on/off.

2.	 How to put the machine into “embroidery mode” if it’s not a 
dedicated embroidery machine. This step may require attach-
ing a module, changing the presser foot, and other adjust-
ments.

3.	 How to thread the machine, both needle and bobbin.

4.	 How to change the needle.

5.	 How to load a design into the machine, select it, and place it.

6.	 How to attach the hoop.

7.	 How to start and stop the design.

8.	 How to back up if you need to restitch an area.

9.	 How to rotate and mirror design.

10.	 How to reposition a design in the hoop.

11.	 How to “trace” the design for placement.

12.	 Any other features your machine offers that relate to stitching 
an embroidery design.

13.	 How to use the built-in help.

14.	 How to adjust thread tensions.
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No Excuses!
Don’t use “I haven’t had a class yet” as an excuse not to jump in 
and try things. You don’t need a permit to operate the machine 
and you don’t need to know all the functions to start. It’s entirely 
possible you will never need to know all the functions.

As long as you don’t stick your fingers under the needle, your 
machine won’t bite! And it’s unlikely that you’ll break your machine 
doing standard functions although you can break a needle or even 
the hoop.

You will continue to learn things about your machine as you do 
more embroidery. You’ll learn what threads it prefers, you’ll learn 
how to manage the tensions better. You’ll learn how thick you 
can layer things before it starts having problems (layering multiple 
pieces is important for in-the-hoop projects).

If you don’t yet have a machine, there is a chapter in the last part 
with some tips on selecting one. Don’t contact me and ask “which 
one is best” because they are all pretty much “best” at something. 
Some might be best (lowest) price and another might be best at 
some other thing. Also, because companies are always coming 
out with new machines—both top of the line and midline, those 
“bests” can change. 

Same goes for software. I’ll tell you what I use and like but I don’t 
review all brands of software or machines. I can’t afford to buy all 
that stuff and I don’t make any money doing that. 

What About Computer Savvy?
To even be reading this book, you must have some! How much 
more you’ll need depends on what software you’re using. A basic 
set of requirements would include:

•	 Having an internet connection to access peripheral material 

•	 Knowing how to download and unzip designs

•	 Knowing how to transfer designs from your computer to your 
machine

•	 Knowing how to install and use any software you need or 
have chosen to add
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CHAPTER 2:

How I Got Started

In This Chapter:
•	 A thoroughly non-essential history of my embroidery 

background

I’m always curious about how people came to do what they do. 
In this section, you can discover my route. If you’re not at all 
nosey or curious and don’t care one whit, feel free to skip on 

ahead to the “real” stuff!

Several of my embroidery friends, whom I also consider men-
tors, are second or third generation embroiderers. It’s almost like 
they’ve inherited some unique genetic predisposition for em-
broidery. At the very least, it’s “in their blood” since they’ve been 
around it their entire life. 

I don’t have that kind of background and most of you don’t either. 
My father was a chemical engineer, who enjoyed building things 
and tinkering around the house and my mother was an elemen-
tary school teacher, who enjoyed sewing and handcrafts. Maybe 
there’s a DIY gene in there.

I didn’t get my first embroidery machine until my mid-forties, and 
for me, it was more like an exotic peripheral for my computer. I 
surely would never have predicted how that tiny gadget would 
change my life so dramatically. 

Looking back through my life history, I can now see that a lot of 
activities prepared me for what I do now. 

I can remember making crude little garments for my dolls from 
scraps from my mother’s sewing before I ever entered school. A 
circle of fabric with a hole cut out of the middle and some running 
stitches made a skirt for my Ginny doll. A small fabric tube with a 
snap became shorts. By the time I was in junior high, I was making 
my own clothes. In college, I embellished thermal underwear shirts 
with hand embroidery so we could wear them as outerwear. 

While I started college as a biology major, my final degree was a 
B.A. in Art. I can tell you that sort of degree in 1974 was pretty 
meaningless as far as getting a job in that field. I did luck out and 
was chosen as the Central Tennessee representative for a sum-
mer craftsperson at Fall Creek Falls State Park. So for the first 3 
months after graduation, I did have a job in my field, if not a career.

Chapter 2: How I Got Started
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I had a variety of interesting and seemingly unrelated jobs where I 
learned all sorts of things that would enable me to run a business, 
acquire computer skills, develop and present training classes, and 
create websites. Funny how that works. 

In the early 80’s I worked as a lab technician for an orthodontist 
who wanted to “computerize” the office and sent me up the hill to 
an Ohio University branch to learn computer programming. 

It turned out I had a knack for that and I soon had my own com-
puter (an Apple ][) to avoid the short availability of lab time at 

school. Having my own computer let me have more time to 
hone my skills and put me ahead of the other students; hav-
ing a home computer then was very rare. 

Shortly thereafter I went to work at a brand new computer store 
where I continued to learn new programming and software skills. 
In 1985 I became a mainframe programmer and resident Mac re-
source at Nationwide insurance in Columbus, Ohio. After marriage 
and a move in 1991, I had two more jobs as a Mac support/trainer 
and multi-media developer. 

My first job in Cincinnati was as a Mac support technician and 
trainer at a computer repair company, ACR. Most of the company 
was comprised of young guys fresh out of ITT who did PC repair 
and maintenance in the building or at the customer’s site, much of 
which was with Procter & Gamble. Here I learned how to develop 
and give training presentations. During that time I joined the local 
Mac User’s Group and attended their events. 

Sometime in 1992 or 1993, the Mac Users Group was hosting a 
swap meet where members had tables to sell various used items. 
One guy had an embroidery machine. I had never seen an embroi-
dery machine before and had really never given much thought to 
how embroidery was made. I knew that my mother had free mo-
tion monogrammed my name onto a beach bag she made for me 
when I was a kid but other than that, it was just not in my sphere 
of knowledge. I just did not make the connection between this 
little machine and the embroidery you see on ready-to-wear. 

I wandered over to his table. He had no sew-outs, and the ma-
chine wasn’t hooked up, so I still didn’t really know what it did and 
it had these weird little cassettes with oversized bobbins filled with 
colored thread. 

The “buttoneer” of embroidery 
machines?
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Funky non-standard size bobbins (larger 
than M) wound with 60-wt thread and 
held in a cassette similar to a bobbin 
case for the upper thread. The hoop, 
which attaches with a magnet, measures 
about 4.25” at the max interior width 
and the sewing field is about 3.75” with 
rounded corners.

To me, the word “embroidery” was connected to “hand” or “crew-
el” and I just couldn’t fathom how you’d make a lazy daisy or chain 
stitch with a machine that looked like an oversized stapler. I knew 
from sewing my own clothes for years that sewing machines just 
didn’t work that way. 

Bill, my husband, dragged me away several times with me protest-
ing, “I just want to look!” His response was something to the effect 
of, “I know how you ‘just look’ and we don’t need that.” 

In August of 1993, we ran into some acquaintances at a PC show 
(I, of course, was wearing a Macintosh tee-shirt) and when I met 
Connie. She took one look at my proclamation and said (in a 
somewhat bragging tone of voice), “I have a sewing machine that 
hooks to my Mac!” Well! I grabbed her by the arm and demanded 
to know more. She told me it was a Pfaff 1475. 

Within days I was at the local Pfaff dealership, Beach’s, in Cincin-
nati asking to see “that machine that connects to a computer.” The 
shop manager pointed to a machine by the front window and said, 
“It’s over there, but we don’t know how the software works.” 

After I recovered from the initial sticker shock (nothing compared 
to today’s machines!), I realized I had some moolah from a recently 
completed free-lance custom programming job that would just 
cover the purchase. (Hmm, was that the Universe in action?) 

The next day I went back for a full demo. They had a Mac version 
of the software. I flipped through the manual and decided it looked 
easy enough. I came home with a new machine—a significant up-
grade from the cam-driven Necchi I was still using that I had asked 
for as my high school graduation gift in 1970. 

It was Labor Day weekend 1993. By Tuesday, the date of the first 
Pfaff Club (included with my new machine), I already knew what all 
the buttons did, how to program my name into memory, and how 
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to create my own design on the computer (my first design was a 
barracuda) and load it into the machine. I had no idea how that 
machine would change the course of my life! 

No, I never did get it to sew-out well. It just wasn’t well-suited 
to the technology of the time.

With this technological marvel, I could create my own decorative 
stitches on the computer and sew them out much like one long 
line of motif runs. 

During that year I also became hooked on free-motion embroidery 
and creating “wearable art.” With free-motion, the hooped fabric is 
guided by your hands instead of a pantograph and controlled by 
your brain instead of a set of digital instructions. 

I loved going to Pfaff Club because the projects taught me so 
much about different techniques and what machines could do. In 
one club meeting, we learned free motion stitching, which I really 
enjoyed so I signed up for another class to learn more.  

That Christmas I decided to make free-motion poinsettia towels. 
That was when I started thinking, “I should just be able to design 
this on my computer, then stitch it out, and they’d all look the 
same.” I still didn’t connect that with the little swap meet machine. 

While I didn’t figure it out that day, it wasn’t long after that I saw 
that same little embroidery machine from the swap meet, called 
a P.O.E.M., (for Personal Options Embroidery Machine) on Strip 
Quilting with Kaye Wood, one of the PBS sewing shows that I 
watched every Saturday morning. 

The two guests created a design, a rose if I remember correctly, on 
a Mac and then stitched it out on that machine. I was on the hook 
now. I thought, “Wow, instead of free-motioning all this stuff, I can 
just design it once on the computer, stick my fabric in the hoop, 
put in the thread color I want and just press the button!” Right? 
(Not!) 

Within the next year, the general manager at ACR came to me and 
said they needed to do some belt-tightening; I was to become a 
“van tech” so there was my signal that I was done at this place 

 I really want to say a big thank 
you to Nancy Zieman here. In 
1991, I attended a conference 
with my husband in New Orleans. 
I was flipping channels on the TV 
while I was pressing clothes (who 
does that anymore!) and stumbled 
across Nancy’s show. I had no 
idea there were such shows on 
TV. My sewing techniques were 
basically stuck in the 60’s from 
when I learned to sew. Saturday 
morning soon became my time for 
watching a series of such shows, 
several of which I would later 
appear on as a guest. I never was 
able to guest with Nancy but I did 
have occasions meet her.
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and it was time to move on. Multimedia was becoming hot at that 
time and I had skills few others did but of course not every com-
pany needs that. 

While looking, I actually interviewed for a position with a com-
pany in Phoenix in August of 1994. Back home in Cincinnati while 
waiting to hear yay or nay on that, there was a rerun of that same 
Kay Wood show with the little embroidery machine that gave me 
another nudge and this time I took action by looking for a dealer. 

That dealer was The Stitching Post in Dayton, Ohio, which at 
that time was the world’s largest Viking dealer. A Viking educator, 
Margo Ankeny, was visiting and was able to show me the machine 
and answer all my questions and I went home with a Huskygram, 
Viking’s name for the P.O.E.M. 

I read the miniscule software manual twice on the ride back. The 
minute I got home, I headed straight to my computer, loaded the 
software, and hooked up my new toy. I hooped some fabric (and 
pulled it tight just like I was shown), slid a piece of stabilizer under 
the hoop, and sewed out half of one of the designs. 

It came with two designs: the Special Olympics logo and the Mich-
igan State logo. As far as I knew, there weren’t any other designs, 
but I didn’t want it for that. I thought I was going to be “computer-
izing free-motion” style designs that were reproducible. 

No respectable Buckeye would stitch a Michigan design, so I 
stitched the Special Olympics logo. Oh, and did I mention the 
machine only came with 3 thread colors? The Huskygam came 
with little cassettes that used over-sized bobbins filled with 60-wt 
thread and other colors were limited. So my first sew-outs were all 
stitched in yellow, blue, and red. 

After stitching half of the Special Olympics design, I thought, “I 
can do this!” A “mere” six hours later I was sewing out my first 
digitized design. My first impression was, “This software is really 
hokey,” and my second was, “This takes forever!” But the hook 
was sinking in more deeply. 

For once in my life, I picked something relatively easy for my first 
project. And while it wasn’t fantastic, it wasn’t horrible either. I’ve 
actually purchased worse designs in large collections since then. 

I didn’t have a clue what I was doing. I had no preconceived ideas 
of what embroidery should look like. I’d never paid particular at-
tention to any of the small logos I might have had in my wardrobe. 
Embroidery was not as prominent then as it is now.

This is a scan of the very first 
design I ever digitized!

There were at least two other 
home embroidery machines on 
the market at this time. Janome 
had already had one for a while 
and Brother had just introduced 
their first. However, neither of 
these machines had software 
capabilities for creating designs 
from scratch unless you include 
their hand scanner technology. I 
wanted more control than that 
and in the early to mid nineties, 
only the POEM/Huskygram 
offered that.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com


14  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 1 Getting Started

It was September 1994, and I didn’t have so much as an inkling of 
how radically my life was about to change. In my mind, I had now 
cemented the link between my computer and my sewing machine. 
Now two hobbies—computers and sewing—had become one. All I 
had to do was figure it out… 

The software could not do complex fills so shapes could only be 
filled from one side to the other. If the software needed to break 
the shape into sections to fill some areas separately, it had to be 
split into multiple pieces and done manually.

If you draw a back and forth line on a shape and you can color it in 
without backtracking, you have a simple fill, as demonstrated with 
the heart on the left. The heart on the right can’t be colored in one 
pass when using a horizontal pattern no matter where you start or 
stop. This is a complex fill. You can see the travel stitches pointed 
out by the arrow.

Running stitches had to be placed one at a time with a manual 
stitch tool. There were no “objects,” just stitches, so any editing 
was done by moving stitch points one at a time. And if you needed 
to resequence something? Well, good luck with that! Preplanning 
your entire design was a must! 

How did I know what to do? I didn’t! But I did have experience 
with free motion embroidery, I knew how to write efficient comput-
er code, and I understood principles of art, so I just applied those 
skills to digitizing. It turned out that by the time I was able to find 
and take classes from “real” digitizers that my approach was very 
sound. 

Does that mean you need a background in sewing, art, and computer 
programming to be a good embroiderer? Absolutely not! For me, it just brought 
all those aspects together into something I love to do. 
Besides, today there is an abundance of resources readily available that 
weren’t around in the mid-nineties. Also, many more first time embroiderers 
are way more computer savvy than when these little beasties made their 
first appearance in sewing machine stores in the early to mid-1990’s.

Several years later, when 
Singer took over the POEM and 
rebranded it the Embroidery 
Unlimited, I met one of the 
engineers involved with that 
machine at a Singer Dealer 
Convention. I told him I had 
started with the Mac software 
and it felt like someone had 
thrown together a prototype and 
then someone else just said let’s 
just use that. I saw the look on 
his face and he replied that that’s 
exactly what happened!
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Dealers and their staff are more experienced and knowledgeable. Machines 
do more (all by themselves); software is more powerful, easy to use, and 
abundant. It’s an entirely different world today.
In so many ways, it really was a century ago!

After about a week or two of struggling with the Mac software, I 
went back to Dayton with my sample sew-outs and a list of ques-
tions and came home with the DOS version. This program, CS II, 
was written by Wilcom and although a very basic version of their 
pro software, it had a few more features than the Mac program, 
but it still required manual placement of any running stitches and 
only created stitch files, not objects. And of course, resequencing 
was not possible with stitch files so careful preplanning was still 
required. 

I spent many hours engaged in drawing, digitizing, sewing, editing, 
re-sewing, re-editing, re-sewing, re-editing, re-sewing, re-editing, 
re-sewing… I think you get the idea. 

The more I learned, the more I realized I needed to know. At that 
time, the only source for information I knew of was CompuServe 
and a handful of others like myself trying to unravel the secrets of 
this little machine. 

I kept a Word document going with all my problems and solutions, 
which became my first book, Poetry in Motion. You can see some 
of my early designs on Bears 1 and 2 from Cactus Punch (see em-
broidery.com for availability on these old designs).

In May 1995, I finally had a seminar with a “real” digitizer and 
learned that for the most part, everything I had figured out was 
right. By applying my understanding of efficient programming, my 
knowledge of design, color, proportion, and perspective, and by 
the trial and error process of sewing, watching, inspecting, ana-
lyzing, and troubleshooting, I had learned quite a bit in my little 
vacuum. 

That May seminar was a turning point for me. I found out where to 
find more information—real, valid, tried-and-true information from 
professional embroiderers and digitizers who did this for a living. I 
found out about Stitches Magazine, a regional show in Indianapo-
lis the following month, and the Embroidery Trade Association 
(ETA). 

And best of all, through my “day” job I also had a potential con-
tract job that would enable me to purchase “real” digitizing soft-
ware. But I’m getting ahead of myself. 

This is exactly what I meant in 
the last chapter about previous 
experience. I didn’t have previous 
embroidery experience but other 
life experiences really helped.
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In the beginning, I digitized designs I wanted to use for particular 
projects, either for myself or for gifts. The excuse for the bears 
was my stepdaughter’s pregnancy, but the real reason is I like 
bears myself. 

I used a digital camera and a capture card to shoot some stuffed 
bears I had made. I dressed them in doll clothes and posed them 
for my models. In other words, back then my motive for digitiz-
ing was sewing. The more embroidery I sewed, the more I learned 
about the whole process and how it indeed resembles cooking 
using recipes. 

Even my cat, Cisco, likes bears. I made a lot of these bears B.E. 
(before embroidery) and a few of them were models for the bear 
embroidery designs.

In the fall of 1994, the Phoenix company couldn’t make a deci-
sion, and I found the perfect position in Tucson as a multi-media 
developer for an ad agency when my friend who had that position 
tipped me off he was leaving and put in a good recommendation 
for me. OG was an incredibly creative environment and I was sur-
rounded by amazingly talented designers and artists.  

I loved that job. So I did multimedia development during the day 
and practiced digitizing every free moment. Even when I wasn’t 
in front of the computer, I mentally digitized images I saw or even 
billboards on the way to work, pathing them in my head and think-
ing about stitch angles. 

I really got up to speed when I had to be off work for 6 weeks fol-
lowing surgery in early 1995 and spent most of my recovery time 
at the computer. (Good thing it was still too early for remote work-
from-home connectivity!) 
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In the spring of 1995, OG landed a contract with Iams (the dog 
food people) to create a big campaign for a significant anniversary. 
I was becoming pretty adept at digitizing and I knew there weren’t 
any good breed standard dog embroidery designs on the market, 
so I asked the artist where he was getting his artwork reference. 
He replied that Iams sent him written standards for each dog and 
then photos with the ideal areas circled and then he created a 
hand illustrated composite that they approved.  

This was rather disappointing to me because while it’s 
true that I have a degree in art, I’m not all that fond of 
(or all that great at) drawing. He asked me why I was inter-
ested and after I told him, he said, “If I give you a copy of the 
Springer Spaniel, can you have one done by tomorrow?” Of 
course I said yes! 

On the way home I stopped off at the mall to pick up two 
blank golf shirts and along about 2am I was stitching out the 
freshly digitized (and tested!) design on the first shirt with my 
finger hovering over the stop button on the Huskygram. 

I could almost swear that thing had a sensor to determine when 
something “real” was in the hoop versus a test swatch! For such 
a tiny machine, it sure had a big appetite for fabric. The first shirt 
turned out great, so I took the other one back. 

Later that morning I was in the account rep’s office with the shirt 
on a hanger behind my back and asked, “What if we add some-
thing really classy to the Iams campaign?” “Like what?” And then 
I whipped the shirt out and I saw I hit the sweet spot. The advance 
on that project was how I paid for my professional digitizing soft-
ware even though I was still stitching on the tiny Huskygram for 
another 4 or 5 months. 

That first dog was digitized in very rudimentary software (CSII) and 
stitched on the most basic of embroidery machines, yet it looked 
great. My point here is that good work can be done with very basic 
hardware and software, it just takes more effort and more time.

That dog was subsequently redigitized with the new software. All 
30 dogs were later released to me for resale, which were made 
available through my first company, Cactus Punch, and can be 
found on embroidery.com 

That one project led to many more with a variety of companies and 
big brands. It seems Proctor & Gamble had the “did the project 
and got the tee-shirt” mentality and liked having caps and shirts 
for new product rollouts. 

At our family Thanksgiving 
dinner in 1995, one month after 
we bought the Melco, which cost 
as much as my first house (it had 
to have it’s own special computer 
and some basic software), my 
mother pulled Bill aside and said, 
“You have to watch Lindee’s 
hobbies, they can get out of 
hand.” She based that on the 
time she watched me buy a $900 
45MB hard drive for my Mac 
SE when I didn’t even have dining 
room furniture. (Who needs 
dining room furniture when you 
eat dinner at your computer 
desk?) Later, when we had our 
own building, “Cactus Punch 
World Headquarters,” she used to 
bring her RV park friends over 
for tours and attend our classes.
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Once we got the Melco 9-needle (a mere 13 months after the 
Huskygram), we could turn orders around fairly quickly, especially 
since SanMar has a warehouse in Cincinnati and we could usually 
run in and just pick up what we needed. 

One of the coolest projects I did was a logo for Richard Petty with 
a silhouette of his head in silver metallic and his signature under-
neath (that part was done from a scrawl on paper, so I guess you 
could say I forged his signature). 

This job was contracted out to a larger embroiderer and they 
balked at the requirement for metallic thread. I never got to meet 
this company, but after stitching the design, the account rep re-
ported that they said, “Whoever you have digitizing these don’t let 
them go.” I guess when you learn how to make a design sew well 
on a low-power Huskygram, it will sew well on about anything!

While I didn’t get one of “my” 
jackets, I did get an autographed 
one from Richard Petty! You can 
see the sample sew-out (stitched 
on the Huskygram!) pinned to 
the top.

During this time frame, I was also making stock designs and 
selling them in sets. Back in 1994, the internet was in its infancy. 
Bulletin boards like CompuServe were our “social media” and 
where we shared tips and ideas. Fortunately, there was a group of 
dedicated P.O.E.M. users and we shared tips much the same way 
as Facebook Groups do today. 

I also taught an embroidery club at the Stitching Post on a monthly 
basis. It wasn’t unusual to sell enough product to make my house 
payment at those little events. Conversely, I taught an embroidery 
club here in Tucson from 2013 to 2014 at a local sewing store and 
barely made enough to cover the gas driving there and back. 

By the beginning of 1996, I had my first website up, which I coded 
all myself, mainly to prove to my supervisor that “girls can do real 
code too.” (He wasn’t even an old guy!) 

Just in case you’re wondering, no, I 
didn’t do any production stitching 
on the Huskygram, only samples 
and test sews. Until the 9-needle 
Melco arrived, all the production 
work was contracted out.
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That’s when things began to take off. I was in the right place with 
the right skills and the right product even if the market was very 
young and small. The website made us look like a “real” company 
rather than two people working out of their basement. But I guess 
if two Steves can create an empire by building computers in a 
garage, it doesn’t matter where you start. 

Eventually, I was making more money subcontracting embroidery 
work to OG than my regular paycheck, and I was able to quit and 
do embroidery full time. 

We were still doing custom embroidery on a single head in our 
basement when design sales began out-pacing custom embroi-
dery, so designs became the focus. I did the design aspects from 
artwork to digitizing to packaging along with all the web stuff while 
Bill did the test sewing. Back in those days, we shipped on 3.5-
inch diskettes and we hired the kids across the street at babysitter 
wages to duplicate discs on an old laptop and apply labels. 

It was clear that we were growing rapidly and needed to expand, 
plus I wanted to live “where the sun went for the winter.” If you’re 
from Ohio or the midwest, you know it can be dreary and gray 
from October until March, not to mention cold! A Thanksgiving visit 
in 1996 with my parents in their RV park in Tucson clinched it. We 
found a lot and a builder and the following summer we moved to 
Tucson. 

Cactus Punch outgrew two rented locations before we built our 
own building, complete with an amazing classroom, where we 
hosted a monthly Extra Punch Club that often brought in 60 or 
more attendees. 

At our top, we had 22 employees, 6 of whom were digitizers. In 
2004, we sold the company to Viking Sewing Machines. The fol-
lowing year, they were bought. In August of 2006, they showed up 
one Monday morning and just shut us down firing everyone but 
one digitizer. 

In 2008, after my two-year non-compete had expired and I had 
mostly recovered from the loss of my baby, I realized I couldn’t not 
digitize, and my industry friends were coercing me to come back. 
I’ve come to think that machine embroidery must be the thing I’m 
supposed to do because every time I’ve come to the point of giv-
ing up, someone presents an opportunity to keep going. 

Digitizing is therapy for me, so I started Lindee G Embroidery. I 
work from home and I have no employees. Bill still does most of 
the test sews and ships product although today most designs are 
digital download and no one uses floppies anymore; even CDs are 
on the way out. 

Notice the “L” in the thread loop?

Where did I get the name Cactus 
Punch? At the time, I was still 
working for OG and we often had 
to come up with clever product 
names and marketing campaigns. 
We were working on some 
beverage and I knew by then I 
wanted to retire to Arizona. 
The embroidery business was 
supposed to be what I did some 
20 or so years in the future (like 
now!). Cactus are practically 
synonymous with Arizona and 
of course they have needles—lots 
of them, in fact. “Punch” is an 
old time term for digitizing that 
harkens back to the days of punch 
cards (which were in decline in the 
computer world when I entered) 
and paper tape. Plus, I wanted 
something catchy that made you 
kind of think. 
When we had our first place in 
Tucson, UPS drivers used to ask 
what kind of drink we made. I 
always wanted to post a sign that 
said, “Job Opening: Taste Tester 
died, looking for a new one.”
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I still do all my own digitizing, nothing is sent out, but mostly I 
work from purchased artwork to keep the time costs lower. I also 
still take care of all the technical stuff of the website and such. I 
make all the projects, I write the blog posts. I script all the You-
Tube videos. Those that aren’t screencasts are filmed by Bill. I edit 
all the videos. It’s a busy life and it consumes most of my waking 
hours, but only parts of it really seem like “work.” 

By taking little steps as they’ve appeared, I’ve done things I never 
could have imagined while working for someone else, even an 
awesome company like OG. I’ve been on TV, written magazine ar-
ticles, had covers on several industry magazines, taught at major 
sewing/embroidery events around the world, been scuba diving 
off the Great Barrier Reef in Australia, and been invited to teach 
two classes on Craftsy. I’ve won awards for my work, but even 
more rewarding, my employees have too. I love it when customers 
report back that they also have won awards using my designs.  

All-in-all, not bad for someone who was classified as an “extreme 
introvert” and turned down two opportunities to advance into a 
supervisory position because I didn’t want that responsibility!

I have a friend, Ruth, who has “signs” appear to her all the time. I 
never thought I did. However, one day when driving home from an 
appointment on the other side of Tucson, I was thinking about this 
very thing. 

A car went past me in the lane to my left and the license plate was 
“BLIEVE”—I kid you not! That car leapfrogged by me three times 
before I got the message. Was that some intelligence (other than 
Bill Engvall) saying, “Here’s your sign?” Maybe some of us just 
have to be hit over the head. When I look back, I can see now how 
little things changed the course of my life in dramatic ways. 

Maybe there are angels out there guiding us. Maybe the Universe/
God/Allah or whatever you want to call that energy does have a 
plan for each of us. Or maybe it’s just coincidence or serendip-
ity. I don’t know for sure, but I do like the idea of having guardian 
angels looking out for me! 
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The Embroidery Recipe
CHAPTER 3:

The Embroidery Recipe

In This Chapter:
•	 Why embroidery is liking making cookies
•	 Why perfect embroidery is a myth
•	 The definition of quality embroidery

You’ve just bought a brand new, computerized embroidery 
machine and can’t wait to start churning out great looking 
projects. Every surface you spy seems just the ideal place 

to put a beautiful design: your kitchen towels, the bath mat, your 
new sweater and skirt, your daughter’s jeans, your husband’s golf 
jacket, the cat...well, not the cat. 

You gather your family or friends around to watch your amazing 
new acquisition so they can see how cool and easy it is. In your 
glee, you punch up a cute design on the machine, grab a tee-shirt 
that is getting past its prime and stick it into the hoop, thread the 
machine with a color you like, and without reading a thing, you 
press the start button. 

Within moments you notice something is not quite right. The 
machine is actually eating your shirt right into that tiny hole in the 
throat plate! Everyone looks at you and someone pipes up, “You 
paid how much to make holes in clothes? Wouldn’t scissors be 
cheaper?”

What went wrong? The dealer made it look so easy! After all, your 
machine is so smart, it’s almost as smart as your computer. In 
fact, it has a computer in it. This should be automatic, right? Not 
even!

Your machine is no smarter than your oven, your car, or your 
dishwasher, all of which have computers in them. Expecting to get 
good results from an embroidery machine without planning is just 
rolling the dice and hoping to get lucky!

“Prior planning prevents poor performance.” 
—An army saying

Everything is getting “smarter,” but there’s a common say-
ing among computer programmers, “Garbage in, garbage out.” 
Whether you’re baking cookies or stitching embroidery, you need 
quality ingredients and proper technique.

I almost can’t make those 
remarks about appliances and 
cars not being that smart. We 
now have self-driving cars and 
fridges that can tell you when 
you’re getting low on certain 
foods. Also, some machines can 
stitch a perfectly even seam 
along a curvy edge all by itself 
and can straighten a design in 
the hoop for you.

Chapter 3: The Embroidery Recipe
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An embroidery machine is a tool—fancy, high tech, and well 
made—but still a tool. It can do lots of things for you, but thinking 
isn’t one of them. 

So what to do? You don’t have time or energy to invest in an ad-
vanced degree in Fashion and Design, nor in Materials Science, or 
anything else. 

Well, you don’t have to go to cooking school to bake cookies; you 
find a recipe. There you’ll get the guidance to combine the right 
amounts of all the correct ingredients and along with the proper 
steps to get perfect cookies.

While we don’t really have actual “recipes” for good embroidery, 
there are guidelines for good choices and combinations, and that’s 
what this book is about. 

Just as cookies are made of a thickening agent, a shortening, 
a sweetener, and flavoring accents, every embroidery project is 
made up of virtually the same ingredients: an item to be embroi-
dered, a design, stabilizing agents, and some thread. 

Cookies have to be mixed and baked. Embroidery has to be 
hooped and sewn. Cookies can be ruined if over beaten, baked 
too long or too short or at the wrong temperature, or using the 
wrong type of baking sheet. If the ingredients are improperly mea-
sured, or substitutions are made, results will vary.

An improperly hooped or backed garment (or an unwise design 
choice) can result in a puckered garment. Most designs are digi-
tized for 40-weight embroidery (rayon or polyester) thread. Metallic 
threads are not necessarily a substitutable thread and may not run 
well in a particular situation. 

The wrong needle may cause excessive thread shredding or fabric 
damage. Improperly set tensions on your sewing machine can 
cause the bobbin thread to pull to the top or a very tight look—
even causing puckering—to the embroidery.

Just as how you place the cookie dough on the baking sheet 
affects how they turn out, so can design placement. If a glob of 
cookie dough is dropped too close to the edge of the sheet, it will 
run off during baking. If cookies are placed too closely together, 
their edges will bake together.

Placement also affects embroidery. After all, what is the first thing 
you really notice about a design? It’s whether it’s correctly oriented 
and positioned on the garment.

Is that really where you want the 
eye to go?
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Size impacts cookies and embroidery. If you make extra large 
cookies, you will need to adjust the baking temperature or time—
or eat the cookie center with a spoon. Enlarged or larger designs 
impact the fabric more and require different stabilizers.

Keep in mind I’m not telling you not to experiment. If cookie 
bakers never experimented, we’d never have so many tempting 
cookie recipes! However, do learn the basics before you begin 
experimenting and simulate the environment as much as possible 
before attempting your combination on the real thing. 

Your first solo embroidery experience may have been more suc-
cessful than the one I illustrated here, but at some point, you will 
have a problem. We all do.

How do you think I learned all this? By making a lot of mistakes 
and figuring out what caused them and how to avoid them.

Mistakes are “learning experiences,” and if you view them as such, you’ll 
be less upset. Remind yourself that “mistake” is a just a word, not a life 
sentence!

You could have the perfect design, the most fabulous fabric, the 
most luscious threads, and the latest and most magnificent high-
tech machine and still have a bad result. All the ingredients on 
their own might be fantastic, but that doesn’t mean they will play 
nice with each other when combined under the needle.

It can be like that old Clint Eastwood movie where Dirty Harry is 
pointing the gun at the punk and says, “Do you feel lucky?” Well, 
do ya?

We may not be aiming a gun at the hoop, but we’re pointing a 
needle at some fabric and hoping we get lucky. If you don’t think a 
needle is a lethal weapon, try sewing though your finger. Seriously, 
though, if you try to embroider a worn garment, the needle can 
cause quite a bit of damage.

The problem with embroidery of course is there are no real “reci-
pes” to follow nor will this book provide you with specific “recipes” 
for embroidery—there are simply too many variables. Instead, we’ll 
look at the various “ingredients” and understand how they work so 
that we can make better choices.

An Embroidery Recipe?
So no, there’s no real “embroidery recipe.” This is just something 
I made up to give us an idea of what goes into making an embroi-
dery design, and it does make sense. Like a great cookie, great 

OK, disclaimer here. Although I 
use a lot of cooking analogies, 
I am not the family cook; my 
husband has taken over that 
job. Nor am I a big fan of cooking 
shows, but I do love Alton Brown 
and how he explains why certain 
techniques and ingredients create 
various results. I even bought his 
cookbook just to read it. 
I want this book to perform the 
same function for embroiderers 
who want to understand the 
“why” of embroidery. The more 
you understand about the basic 
ingredients and techniques, the 
better choices you can make in 
the kitchen or in your sewing 
room. I just use cooking analogies 
because most people can relate 
to them and how they work, at 
least to some degree.
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embroidery is the result of using quality ingredients, in the correct 
amount, with appropriate utensils and using the proper technique. 
Substituting potatoes for apples is not a good idea!

If that sounds a bit ridiculous, let me explain. Years ago, when I was married 
to my first husband, his mother was not renowned for her cooking. In fact, 
the first time I ever ate there, every dish he passed me was accompanied by a 
cautionary whisper of, “Don’t eat this.” 
One time for a holiday meal she was fixing apple pies and ran out of apples. 
So she looked around the kitchen and saw the potatoes on the counter and 
thought, “They’re white, they’re crispy, and no one will ever know.” White 
and crisp they may be when raw but boy was she wrong about the last part 
of that sentence! You may be able to fake people out with Ritz crackers in a 
mock apple pie but not with potatoes!

My imaginary embroidery recipe looks like this:

Embroidery Recipe

EQUIPMENT:
Machine, needles, hoop

PREPARATION TIME: 
Longer than you think!

COOKING TIME:  
Stitch count * 
machine speed + 
color changes

INSTRUCTIONS:
Making sure design is compatible with fabric, hoop using appropriate hooping 
techniques in desired fabric location with appropriate backings, toppings, and 
adhesives. Season with threads as desired. Set machine tensions carefully to avoid 
burning. Sew until done in properly maintained machine.  Trim threads. Remove from 
hoop promptly.  Discard backing.  Serve with pride and joy.

INGREDIENTS:
      Fabric
      Design
      Thread

Backing
Topping
Adhesives

As you can see, it’s pretty generalized. 

Equipment

Just as you need mixing bowls, cookie sheets, and an oven to 
bake cookies, you’ll need to “mix” your fabric and stabilizer(s) in a 
hoop and “bake” them in your embroidery machine. You’ll need to 
pay attention to machine settings like speed and, so your project 
doesn’t end up as burnt toast.
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Preparation & Cooking Time

One of my machines displays the stitching time a design will take. 
It assumes I’ll be stitching at top speed (I don’t and I’ll tell you why 
later on) and I’m not sure it takes into consideration the time it 
takes to change threads. 

It definitely doesn’t account for the time it took to plan the project, 
prepare the item, get it hooped accurately, and load the design 
into the machine. Nor does it factor in any finishing time like trim-
ming threads and removing stabilizer. And what if I break a thread? 
Prep time can easily take longer than the actual stitching time.

Some projects will require more finishing time. For example, if 
you’re embroidering free standing lace, you’ll need to allow time 
for removing the stabilizer and drying. Some projects require more 
interaction during the stitching process. Appliqués and in-the-
hoop projects are prime examples.

When the machine calculates sewing time, it’s basically calculat-
ing total stitch count divided by machine speed, which is always 
less than the time between pressing the start button and when the 
design finishes. Always allow plenty of time to stitch your project! 
When you’re rushing, that’s when mistakes happen.

Ingredients

As you’ll find out (if you haven’t already…), you can’t just put 
any design on any fabric and expect them to look great together. 
You’re essentially making a marriage here that’s more binding 
until “death do us part” because embroidery is pretty much like a 
permanent tattoo.

These are the general ingredients that go into most designs with 
toppings and adhesives optional. This book is about those ingre-
dients and how to combine them successfully. We won’t be going 
too much into the designs themselves; I’ve covered that in my pre-
vious book, Anatomy of a Design: How to Think Like a Digitizer 
and Become a Better Embroiderer.

Instructions

“Making sure design is compatible with fabric, hoop using appro-
priate hooping techniques in desired fabric location with appropri-
ate backings, toppings, and adhesives. Season with threads as 
desired. Set machine tensions carefully to avoid burning. Sew until 
done in properly maintained machine. Trim threads. Remove from 
hoop promptly. Discard backing. Serve with pride and joy.”

It’s never a good idea to start a 
project when you are stressed 
and pressed for time. Yes, I 
know life today is often hectic 
and we’re often working under 
pressure and deadlines (often 
self-imposed). I used to pull all-
nighters too, finishing “just one 
more sample” before a big event 
or class. No one would’ve missed 
that sample if I didn’t have it.
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That pretty much sums it up! Now we just need to learn how to 
tailor that recipe for your project.

Perfect Embroidery Is A Myth!
Let’s just get this out of the way right now. If you are a perfection-
ist and expect every stitch to be perfectly placed every single time, 
you probably won’t be happy with your results.

Why is perfect embroidery a myth?

•	 Fabric distorts
•	 Needle and bobbin threads create tension on the fabric
•	 The needle can be deflected by previous stitches, the fabric 

itself, or by tension jerks on the thread
•	 The thread may occasionally loop even under the most ideal 

situations

The truth is that good embroidery is much more than a well-digi-
tized design. Even if you’re sewing the same design multiple times 
with the “exact same conditions and technique,” each one will 
have subtle differences and flaws; each one is unique. These are 
what I call “the embroidery facts of life.”

So yes, your design was created on a computer and the file you 
used to stitch each item was identical, and you’re stitching with 
a precision machine, but you’re stitching on what is essentially a 
moving target. Expect each one to have subtle differences. Even 
identical twins have differences!

As each stitch is made, the needle and bobbin threads pull the 
stitch secure. Those machine tensions combined with fabrics that 
aren’t perfectly stable will cause some fabric distortion. The more 
stitches that are sewn and the more layers that are sewn and the 
more stitch directions in the design, the more distortion you can 
get. (Keep this in mind for later when I talk about why you should 
avoid color-sorting.)

Just because we can’t get an absolutely perfect stitch-out every 
time doesn’t mean we can’t consistently produce quality embroi-
dery. So let’s define that next.

Don’t feel as if you have no control. Lousy embroidery seldom “just happens.” 
This type of thinking is victim mentality, holding on to the excuse that you’re 
a victim, blaming others (usually the digitizer and the machine) for a bad 
result. 
Yes, there may be some things you can’t control—how the design was 
digitized, how your machine handles varying stitch lengths, how your 
hoop holds fabric. It’s up to you to know a few things so that you can make 
educated decisions. The important thing is to recognize you are not blindly 
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throwing darts in the dark.

Defining Quality Embroidery

So if perfect embroidery is a myth, then how do we define quality 
embroidery?

Quality embroidery is more than just a good embroidery design. 
Quality embroidery is like a choice gourmet cookie or a finely 
choreographed dance. It results from a precise interaction of key 
ingredients:

•	 A well-prepared design that is well-suited to the fabric and 
item being embroidered

•	 A properly maintained and tuned machine using the correct 
needle for the thread and fabric

•	 The right thread for the job—both top and bobbin

•	 An item suitable for embroidery that is smoothly hooped at 
the right position in the right size hoop with the hoop properly 
tensioned, the right topping (if required), and the right backing

I can’t claim credit for that definition; it’s adapted from a definition 
given in a class I took over 20 years ago with Ruth Guenther, who 
is now retired.

Mastering all the techniques implied by that definition of quality 
embroidery takes time, experimentation, patience, practice, and 
persistence. We’ll spend the rest of the book discussing each of 
these bullet points, learning how to control them, and how they 
affect our results. 

About The Designs With This Book

This ebook comes with a small set of test designs. The purpose 
is for you to try out quick sewing designs on a variety of fabrics 
along with different stabilizers and threads. 

You’ll notice that most of them are the same little flower design 
just digitized in different styles. Unless digitizing for a specific cli-
ent, a digitizer is free to interpret the design in many ways; we’re 
not limited to an exact reproduction of the image, and in many 
cases, that’s not possible or advisable.

These designs are all “well-digitized,” but they may violate the first 
principle of being well-suited to your the fabric and item. They’re 
intentionally small and simple so that they can stitch relatively 

Some of these flowers are 
digitized for specific techniques 
that aren’t covered in this book, 
such as lace, appliqué, and 3D 
designs. If you aren’t familiar 
with these techniques, please 
check my blog or YouTube channel 
for more details.
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quickly on the most basic of machines with only a few colors. 
They’re not meant to be amazingly beautiful or intricate; they’re 
testing designs so you can see how your machine reacts with the 
different threads, different tension settings, and all the other varia-
tions available. They also make it easy to learn a new technique 
with a minimum of time, materials, and effort.

When you watch how they stitch under various conditions, you’ll 
have a better idea for choosing designs for real projects.

Successful Outcomes Result From Choice Not 
Chance

Successful results are a matter of making the right choices and 
using the correct methods. While it’s true we don’t have absolute 
total control—bad things can still happen—great results aren’t 
just a matter of luck. There will always be slight variations even 
when doing a production run of the same design on the same kind 
of garment on the same machine on the same day by the same 
person. 

As Walter Floriani put it: 

“Embroidery is an art form of distortion and each sample is 
an individual.”

Understanding a few basics can take you a long way toward 
making smart selections. Track your results—not only what works 
well, but those that are marginal or worse. By understanding how 
various design components affect different fabrics and learning the 
characteristics of a diverse range of stabilizers, you will not have 
to rely on a trial and error approach—which is the slow learning 
method indeed! This was how I taught myself embroidery before I 
found any teachers.

“You must learn from the mistakes of others. You can’t 
possibly live long enough to make them all yourself.”—
Samuel Levenson

I’m one of those kinds of people who wants to know the how and 
why. Yes, I do have a tendency to turn things I’m interested in into 
science projects! 

I’ve summarized the key points at the beginning of each section so 
you can get the gist without all the gory details if that’s your pref-
erence. Later, if you’re experiencing a problem or want to experi-
ment, you can come back, and it will be there for you.

Successful result matter of choice 
and method—not chance! 
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“A well-prepared design that is well-suited 
to the fabric and item being embroidered”

In this part, we’ll dive right into the first bullet point of the quality formula and start off 
with what we really think about when someone mentions “machine embroidery”—the 
design. As a digitizer, the process of creating the design is my most favorite part but it 

doesn’t really become embroidery until it’s stitched, and for that, we need some sort of 
fabric. 

I’ll cover tips for looking at a design and understanding fabric qualities to help you decide 
if you have a match made in heaven or if your design and fabric are better off parting ways 
before joining in a doomed marriage. There’s no such thing as a “one size fits all design” 
and in this part you’ll start to understand why.

We’ll also talk about common things you might do to a design and what you might want to 
consider beforehand. Any changes you make—resizing and color sorting, for example—
can utterly destroy a design and guess who’s responsible for that?

PART

#2

Part 2: The Design

Part 2: The Design
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CHAPTER 4:

A Well-Prepared Design

In This Chapter 
•	 Stock designs are like ready-made clip art; they come “as 

is” and are not a “one-size fits all” kind of proposition
•	 The difference between stock designs and custom designs
•	 What to know about copyrights 
•	 How to look at a design to understand its attributes
•	 How to test a design and why you should

What’s the first thing you think of when you hear “machine 
embroidery?” The design, right? Our embroidery qual-
ity definition starts off with a “well-prepared design.” 

Just what does that mean? Aren’t all designs tested to run well? 
Shouldn’t you just be able to load any design into your machine 
and stitch it with confidence that it’s “well prepared?” 

First of all, let’s define what an embroidery design isn’t. A digital 
file is not an embroidery design. Embroidery happens when you 
actually stitch the design onto fabric. 

A digital file is more accurately called a pattern. A cross-stitch 
graph is not an embroidery, it’s a pattern. A recipe is not a cookie, 
it’s a pattern. However, I’ll still call them “embroidery designs” 
whether stitched or digital so as not to confuse anyone (including 
myself). 

For Those Of You Addicted To Freebie 
Designs… 
The purpose of machine embroidery is not to amass the most ex-
tensive collection of design files. Every time I see that quote, “The 
one who dies with the most fabric wins,” I think, “wins what?” All 
that fabric and you’re dead and can’t use it? Makes no sense. 

So instead of spending time downloading every freebie out there 
to “die with the most designs,” embroider something. You can em-
broider some designs in the same amount of time it takes to boot 
your computer, log in to your favorite freebie site, find the latest, 
order it, and download it to your computer. And, really, if you aren’t 
getting those freebies from a decent digitizer, they’re just wasting 
both your time and your computer’s storage space.

Chapter 4: A Well-Prepared Design
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Stock Designs Versus Custom Designs

Stock designs are the ready-made designs that are built into your 
machine or maybe came on some media with your machine. You 
can download them from the internet or purchase them on CDs, 
USB sticks, or, if your machine is older, on cards. 

Custom designs, on the other hand, are digitized to your specifica-
tions and are targeted for your project. 

The important thing to understand about stock designs, or really 
any embroidery design for that matter, is that there’s no one-size-
fits-all solution. You can’t expect to sew an open, running stitch 
design like redwork on a plush terry cloth towel. 

A large complex, richly detailed design with layers of shading is a 
poor choice for a light weight summer tee. Free-standing lace is 
not suitable for stitching on denim. You can’t put a white snowman 
on black and white checked fabric and not have the fabric bleed 
through. 

You laugh at these examples but believe it or not, I’ve had custom-
ers contact me and complain because they did these things and 
now somehow it’s my fault that I’ve ruined their project. Good old 
Voltaire had it right about common sense not being so common! 

“On dit quelquefois, le sens commun est fort rare...” (It is 
sometimes said, common sense is very rare.) 
—Voltaire, Philosophical Dictionary (‘Sens Commun’) 
(1767)

Embroidering With Stock Designs

Most likely you’ll be stitching a stock design, so let’s spend a little 
more time on that. You may have punched one up from the selec-
tion in your machine or downloaded one. They may be free or not. 
Price is no indication of quality. 

The advantages of stock designs are that there are thousands, 
possibly even millions nowadays from many sources. With the 
internet, you can get them any time and immediately. They’re a 
much lower cost compared to custom. In fact, designs are so dirt 
cheap these days that it’s becoming hard for reputable digitizers 
who have been creating designs for decades to make any profit. 

The disadvantages are that they may not be optimized for your 
project and may require you to somehow make your fabric more 
suited to the design by creative stabilizing or possibly editing the 
design. 

Sample of a custom design, “She 
Who Sews” for J. Wecker Frisch 
from her fabric line. Appliqué 
with machine embroidery. 

http://LindeeGEmbroidery.com
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Expectations & Reality

New embroiderers especially are more likely to expect a design to 
sew out perfectly no matter what size it is or what it’s sewn on or 
with. 

Digitizing is only one part of producing quality embroidery. You, 
the embroiderer, are the other part. If and how you alter the de-
sign—and resizing is an alteration that is beyond the control of the 
digitizer—along with how you sew the design can have a much 
bigger effect, whether for better or worse. 

Too many embroiderers think of embroidery designs as a “one size 
fits all” design, but that’s the equivalent of thinking those stretch 
leggings that seem so popular these days will fit all bodies. (Been 
to Walmart lately?) OK, so maybe they will actually stretch to fit 
(or perhaps you can stitch on that fabric), but the real question is 
should you? Will you get what you want? Will it look good? Do you 
feel lucky, punk?

What Happens With Unrealistic Expectations

When I’d only been digitizing a few years, I received a call from 
someone who didn’t yet have her machine and intended to help 
pay for it by fulfilling a large cap order she had received. 

The caps had Old English text less than ½” tall that she planned 
to stitch in a gold metallic thread. And, oh yeah, she was getting a 
home machine with a 4” hoop (standard back then). 

She had no idea how to do any embroidery at all, and I had to 
explain why that wasn’t going to work. She ultimately went to a 
competitor and later called me back crying that she’d “spent all 
that money,” and it was “just awful,” and how she had “ruined so 
many caps.” 

Wrong machine for caps, wrong thread type for letters that were 
too complex for that size especially on caps, and no experience! 
And, no, I couldn’t fix it. It just wasn’t a combination that could 
produce quality embroidery.

Moral of the story: If you have a customer like that just walk 
away. Don’t let her try to talk you into doing something that won’t 
sell well because you’ll end up with support issues you don’t want. 
You can’t please all the people all the time. If you are a customer 
like that, trust a pro when she says it’s just not going to work.

http://LindeeGEmbroidery.com
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Stock Designs & Fabric

Many years ago I had one of those ginormous catalogs of stock 
designs from a major company and printed at the beginning was 
a “disclaimer” of sorts that recommended that for best results the 
designs should be sewn on neutral colored poplin with two layers 
of cutaway. Really? How often do you stitch on neutral colored 
poplin? Ever? And with two layers of cutaway? 

So if stock designs aren’t one size fits all, what are they designed 
for? Unless a design specifies it’s for a particular kind of fabric, the 
design should sew well on “average fabric.” 

This is a somewhat mythical creature, which we can define as 
being a stable, firmly but not too tightly woven fabric in white or 
light neutral color with no pattern or texture. Sounds pretty boring, 
huh? 

If you’re looking at a scan of a sewn design (some people only 
post screen captures from their software, which might mean the 
design has never been test sewn), then the design was likely 
stitched in a hoop that was just large enough to accommodate 
the design and by itself on a fabric that will show it off to its best 
capacity. 

A scan of a sewn design still doesn’t tell you much about the qual-
ity of the design, but at least you know someone stitched and you 
can see how it looks. 

TIP: Why is sewing it by itself in a certain hoop important? Because if you 
are sewing it combined with other designs and/or in a much larger hoop, you 
may not get the same quality, especially if you color sort a combined group of 
designs to reduce thread changes. Stay tuned for future explanations.

Why light colored fabric with no pattern? Light colored threads 
aren’t opaque and may not look their best on other colors. You’re 
more likely to get fabric color showing through (not a horrible thing 
with normal densities). On the other hand, I love stitching on black 
because even light colors can really pop. 

It’s important to understand that machine embroidery is not meant 
for total absolute coverage, it’s an embellishment.

What Is A Well-Prepared Design?
First of all, it needs to be well-digitized. If you only feed your ma-
chine free designs from wherever you can download them, many 
of them will not be the equivalent of jet fuel for your machine. If the 
machine is jumping all over the place like a chicken with its head 
cut off, that is not a well-digitized design.

White thread is not opaque!

http://LindeeGEmbroidery.com
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A jet fueled machine will move through the design in an orderly, 
efficient way, minimizing hoop movements and unnecessary 
jumps, trims, and color changes. This type of design is known as 
“production friendly” and it’s what you want to feed your machine. 
Not only will it keep your machine singing a happy tune, but it will 
lower your frustrations and prevent baldness—yours from pulling 
your hair out. 

Notice I said “unnecessary” color changes. Obviously, if you have 
a green shrub behind a house and another one in front, those 
two will be stitched in two different color changes to maintain the 
depth perception in the design. 

However, sometimes a pro digitizer will repeat colors to maintain 
registration. An inexperienced digitizer may have unnecessary 
repeats because it’s too much trouble to resequence the design. 
Color sorting may possibly help the latter but can ruin the former.

LEARN MORE ABOUT JUMPS & TRIMS
•	 Blog post: About Those Dreaded Jump Stitches!
•	 Video: Understanding Jumps, Trims, & Connections in 

Embroidery

A “jump” is a connector thread between two disconnected areas. 
Sometimes they can be avoided by thoughtful pathing and some-
times they can’t. Novice embroiderers sometimes think all jumps 
should be avoided. See the links above to learn more.

In the sample below, the one on the left was downloaded from one 
of those “new freebie every day” sites and was a “3D” rendered-
from-software image that looked perfectly fine on their website. 
However, once downloaded and viewed in embroidery software, 
the true nature of the design was revealed, and that’s what you 
see below. Do you really want to sew that?

Freebie 
Download

Original  
Font Graphic

After 
Redigitizing

Tip: Use tweezers to lift and hold 
jump threads while trimming. This 
helps prevent accidentally clipping 
stitches. Also, the bit of added 
tension will cause the remaining 
thread bit to be pulled back into 
the fabric and give a cleaner, more 
professional finish.

http://LindeeGEmbroidery.com
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Since I happened to also have this font on my computer, I redigi-
tized it, which you can also see as a screen capture that would 
reveal any jumps and there aren’t any. There’s no reason to have 
any jumps in this design—well, unless you’re a very bad digitizer 
and don’t care because you’re giving it away for free.

Do you really want to sew a design like that even if it was free? 
How much time do you think it will take to trim all those threads? 
Are there appropriate tie stitches at those ends? Are they visible? 
And, no, you can’t take them out in software; the design would 
have to be redigitized from scratch.

How Do You Know If A Design Is Well-
Digitized?
Ahh, grasshopper, you are very observant.

The Hope Angel on the left has been stitched, had the stabilizer removed, 
and then scanned, while the one on the right is a screen capture.  

You can’t always tell from an image no matter if it’s a scan of a 
sew-out or a screen capture. You won’t know if there’s appropriate 
underlay, if it’s thoughtfully pathed for optimum sewing efficiency, 
if there are too many jumps, or if the stitch lengths and densities 
are appropriate. 

You won’t know for sure unless you sew it out. And, when you’re 
new to embroidery, you won’t know a good design from a bad one 
even then. 

Just watch every design sew (it’s addictive, you’ll want to do it 
anyway!) and you’ll soon see a pattern. As you get better, bad de-
signs become more apparent. Throw them out. Unlike fine wines, 
they won’t improve with age. 

http://LindeeGEmbroidery.com
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When you get to the point that you can identify a good design from a bad one 
while watching it sew, use an embroidery program with a stitch simulator to 
“sew” it out virtually on screen. You can then decide if it’s worth the effort of 
test sewing or not.

Learning about design composition is a topic unto itself and is 
covered in my previous book, Anatomy of a Design.

What I Look For When Testing Designs

When I had Cactus Punch, we had group meetings with the artists 
and digitizers to review our designs. Over time we came up with 
the “FAT” test. FAT was an acronym for: 

•	 Faithfulness to the original artwork
•	 Aesthetic quality, or “artfulness”
•	 Technical merit

To please the digitizer, the artist, the embroiderer, and the custom-
er, the design must be aesthetically pleasing yet still run efficiently 
and match the original design as much as possible—a tall order 
when the customer may not understand the limitations of embroi-
dery. We applied this test to our custom designs as well as our 
stock designs. 

The list is quite long and detailed and as a consumer of stock 
designs, you may not have an effective way to check or change 
anything that doesn’t meet your standards. If you digitize, you 
might like to adopt the guideline for yourself. I’ve included it as it’s 
own chapter at the end of this section: How to Verify a Design 
for Quality. 

Free Designs vs Purchased

The price of a design is not in itself an indicator of qual-
ity. Reputable digitizers offer free designs from time to 
time so that you can try out their designs and hopefully 
buy something. 

Do you go to Baskin Robbins and ask for five free ice 
cream tastes and then leave without buying anything? A 
double dip at Baskin Robbins costs more than many single 
embroidery designs. Buy something!
The term “pink spoon marketing” was coined by Andrea Lee, and was 

inspired by the popular ice cream store that hands you a little pink spoon and 
lets you sample some of their 31 flavors.
A pink spoon is a valuable product, which in our industry is usually an 
embroidery design. This item is offered to website visitors in exchange 
for their email address and permission to contact them later with more 

http://LindeeGEmbroidery.com
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information about our products and services.
It’s also an enticement to check out the other designs and items on the site, 
which may be more free content in the way of blog posts and videos. 
Free designs, like the free sample tastes at Baskin Robbins, are often smaller, 
simpler designs to give you a taste of the what’s available but they should still 
be high quality.

If you think you have to pay a lot to do embroidery, why would you 
think a designer who is providing well-digitized designs doesn’t 
have similar (and more likely higher) costs to create those designs? 
Support your favorite designers before they go out of business. 

On the other hand, if a site does nothing but provide free designs, 
you have to wonder how are they making any money? How are 
they covering the costs of buying software, a machine, embroidery 
supplies? How are they covering the cost of hosting and maintain-
ing a website? Who produces these designs? Are they tested? 
Are they just auto-digitized and thrown up on the site? Before you 
spend hours downloading all of them, test sew a few and see how 
they work. 

No matter where you get your designs, you should test sew! 

Copyrights & Stock Designs

This is always a touchy subject and I’m not a lawyer by any 
means. If you have a question, you should ask a qualified profes-
sional. 

I see a lot of Disney, Dr. Seuss, and other popular characters as 
embroidery designs on various websites. This is asking for trouble.

I don’t care if you’re just sewing one out for a grandchild. Unless 
you know for sure that the seller is licensed to sell those charac-
ters, you could be opening yourself up for trouble. 

Just assume that all embroidery designs, free or not, are copy-
righted. The original designer owns the electronic version. You 
cannot sell, trade, loan, rent, give, or otherwise share that design 
either altered or not with anyone. You don’t own it, you only have a 
usage license, which means you can sew it. Depending on any li-
censing arrangements, you may only be able to sew it for yourself, 
or you might be able to sell embroidered versions.

“Licensed designs” are those like Disney or Snoopy or other char-
acters. Sports teams are licensed as are some vehicles. Digitizers 
have to pay a licensing fee to be able to create these designs and 
there may be limitations on how you can use them. For example, 

Piracy is Theft!

And, no, altering the design 10% 
does not make it a new design. 
The original designer is still the 
owner of the other 90%.

http://LindeeGEmbroidery.com
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you might not be able to use them in any way where money is 
exchanged for stitching them. You can’t sell sewn versions in your 
Etsy shop nor can you donate a sewn item for your church raffle.

Non-licensed designs are “standard” stock designs and are still 
covered by copyright laws. There may be no sewing limits or some 
reasonable limit on selling sewn products. A reasonable limit is 
often set to avoid mass production that would undercut the origi-
nal designer. (Not that anyone could really do anything if a foreign 
company decides to that…) 

The critical thing to know here is that ignorance is definitely not 
bliss. Some embroiderers have had their business confiscated and 
found themselves behind bars. A reputable site will state what, if 
any, limitations apply to a design. 

At Cactus Punch, we did digitize licensed products, such as Pre-
cious Moments and some others through our relationship with 
Viking.

I don’t have any licensed designs on my website so all of my 
designs can be stitched and sold as finished products in your Etsy 
shop or wherever you sell stitched embroidery. And by the way, if 
you do sell stitched embroidery, don’t undercut your prices!

Read more here: Piracy: How Can You Protect The Future Of 
Embroidery?

Preparation Goes Beyond The Design

Preparation also involves selecting a design that is a good match 
for your fabric. It’s easy to imagine what a redwork or outline de-
sign will look like on a plush terry cloth towel—nearly invisible! It’s 
not as easy when you have a beautiful, richly detailed, high-stitch 
count design. 

This design was embroi-
dered “as is” on terry cloth. 
Notice how the nap is fluff-
ing over the stitches; the 
narrow satins are almost 
lost. Yes, a topping was 
used but that toppings are 
temporary and do nothing 
after they‘re washed out.

http://LindeeGEmbroidery.com
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If you have appropriate software with “fabric recipes” built in, you 
may be able to let the program adjust the design’s stitch attributes 
for different fabric types. Or, you may be able to select a function 
that adds “knock down” stitching behind a design so that a light 
density of fill stitches will sew first to mat down the nap or texture 
to even the playing field on the fabric so that your design is not 
buried. 

This design has been prepared 
with knock down stitches. You 
can see them on the screen 
capture of the design; they’re 
the gray stitches behind the 
satin letters. On the towel 
they’ve been stitched in white 
and are virtually invisible as 
they perform their job of keep-
ing the nap at bay, much like 
a moat around a castle holds 
back the heathens.

A frequently used method of preparation is adding a basting stitch 
to help secure the fabric to the stabilizer. Many machines can do 
this with a touch of a button and without requiring additional soft-
ware. 

Other preparation methods involve how you hoop and stabilize. 
Starching the fabric or applying an interfacing are two ways of pre-
paring the fabric that can help it stand up to more stitching. 

You Can’t Make A Bad Design Look Good But 
You Can Make A Good One Look Bad

It’s imperative to start with a well-digitized design, especially when 
you are just starting out. Why? Because you’re too inexperienced 
to know if your less-than-desirable result is due to your technique 
or to the design. 

Do yourself a favor and only work with designs from recognized 
digitizers when you’re starting out. Yes, I know you’ve just spent a 
bundle on your machine and all that thread along with rolls of sta-
bilizer, and you don’t want to fork out more money for designs. Do 
it anyway. Designs are inexpensive, especially when you compare 
it to the cost of the project on which you’re stitching. 

If you want to learn to digitize, 
buying designs you like to study 
how they’re done is a really 
inexpensive lesson!

http://LindeeGEmbroidery.com
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If you get professional looking embroidery from the start, you’ll 
stick with it. Otherwise, you may have all that thread and stabilizer 
hanging a guilt trip on you every time you go in your sewing room. 

Designs are incredibly inexpensive; most cost less than a cup of 
coffee at Starbucks and you can use it over and over—and you 
can’t do that with a cup of coffee. The embroidery is going to last 
the lifetime of the garment; why shorten that to just minutes after 
you unhoop it because you didn’t spend a few dollars on a de-
sign? 

There’s just no way to make a bad design look good. No amount, 
type or combination of stabilizers will fix it. On the other hand, it’s 
incredibly easy to make a good design look bad when you don’t 
follow the rest of the quality formula. 

What if you really want that “bad” design and can’t find a “good” 
one close enough like it? You have two choices: edit the design to 
fix it or accept the poor quality result. 

Custom Designs

Suppose you want a custom design. Maybe you’ve drawn some-
thing, purchased artwork and have the rights to use it, have a 
logo, or a customer has sent you something and you want to use 

it as an embroidery design. 

Typically when a design is digitized by a professional, 
you’ll be asked all kinds of questions. What type of 

machine? How large is the design? Will it fit in your 
hoop in one piece? What kind of fabric will it be 
stitched on? What color? Is it cap or a flat? What 

format do you need? Do you have high-quality art-
work? 

The digitizer may also discuss why certain aspects of the 
design need to be modified to make a good design. We can 
create stitches on the computer that would never sew well. 
A digitizer’s responsibility is editing the artwork to create a 
sewable design, not just one that looks good on screen.

Creating an embroidery design is not a matter of “converting” the 
image to an embroidery format. It’s more like painting a portrait 
from a photograph. 

Once the details are agreed upon, then a design will be custom 
digitized to those specifications. 

One of Joyce Drexler’s delightful 
Sulky “Spoolie” characters 
available at Sulky.com. Artwork 
by Joyce, digitized by Lindee.

http://LindeeGEmbroidery.com
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When I do custom digitizing, at this point I send the client a screen 
capture of the design for approval. After any changes, I test sew 
it and scan that sew-out and once again send it to the customer. 
When that’s approved and the project is paid for, I send the com-
pleted design files.

Sometimes you just want the image digitized to use as a stock 
design on different projects and then it will be digitized for that 
mythical “average” fabric. 

Goldilocks And The Embroidery Design

Years ago I digitized a series of breed-specific show dogs based 
on details provided by Iams dog food for some major anniversary 
they were having. Later, I was given the rights to sell those pat-
terns as stock designs. 

One day I received an email, “This Pug design sews like butter! I 
love your stuff!” That’s about the greatest thing you can hear as a 
digitizer. 

 

Good dog? Bad dog?

Within the same week, I received two more emails on the very 
same design, “This design is so thick it broke needles,” and, “This 
design needs more density; it doesn’t cover my fabric.” 

They all responded that they used 40-wt thread and didn’t resize 
the design. So who’s right? It was baffling; I never did figure out 
why they were so different and it was before we all had cell phones 
with built-in cameras, so I didn’t see them. 

What this tells us—to some degree, anyway—is that a certain 
amount of personal preference is also involved in the “quality em-
broidery” formula. (You like your cookies sweeter than I do…)

http://LindeeGEmbroidery.com
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Don’t Let Personal Preference Override 
“Good Sense Embroidery” 
Many new embroiderers expect embroidery to be full, complete, 
total solid coverage. That kind of coverage can violate the princi-
ples of what is considered good embroidery and cause stiff, thick 
embroidery known as “bulletproof embroidery.” (Not to be con-
fused with Bulletproof Coffee…yum!)

Really dense embroidery also contributes to fabric distortion and 
even puckers—not to mention that it’s just plain ugly. 

Embroidery Is Not Just A Surface 
Embellishment 
We talk about embroidery on when in reality we embroider through 
a fabric. And, since machine embroidery is tensioned to pull the 
top thread to the back, that means that every needle hole except 
the first and the last has one thread going in and a second thread 
coming back out. 

First Last
Two threads

That thread needs space. That’s why our mythical average fabric 
calls for “not too tightly woven.” 

Thread displaces fabric the same way we displace water when 
we hop into the bathtub. A very densely woven fabric (denim 
is a good example) is like a full bathtub. If you’re a tiny, 
skinny person, you’ll cause some overflow but if you’re “gen-

erously endowed,” you may create a flood. 

Denim is a full bathtub. Because it is tightly woven, adding more 
thread will have to push the weave apart to accommodate the 
extra thickness. 

A “skinny design” like redwork won’t cause a lot of fabric push. A 
large dense design with shading layers is “generously endowed” 
and will cause warping and cupping as you pack in more thread. 

Embroidery is an embellishment. If you need absolute, totally solid 
coverage, then consider an appliqué. 

Thanks to Gary Walker, Echidna Sewing Products for the bathtub analogy! 

http://LindeeGEmbroidery.com
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Bad Design Or Bad Art?
That’s a tricky question because it can be difficult to separate. 

If you’ve looked at the small set of floral test designs that come 
with this book, you may not be too impressed. You may think that 
some are better than others. The truth is that they are all properly 
digitized from the exact same piece of artwork; they’ve just been 
interpreted differently. 

“I’m not bad, I’m just drawn that way.”—Jessica Rabbit, 
“Who Framed Roger Rabbit”

A design can be technically good, but the poor art negates that 
effect. The design can be technically correct and still be boring or 
uninteresting, as you noticed with the included designs. 

On the other hand, great artwork can’t realize its potential if it’s 
poorly digitized. Today’s software makes it easy to choose creative 
stitch effects. A good digitizer must use some artistic principles to 
select and apply stitch effects and attributes in a manner that cre-
ates an aesthetically pleasing design that is production friendly. 

Screen capture of the 
same design shown in 
“real thread colors” on 
the right and “DST  
colors” on the left.

A third scenario is that the design is neither bad artwork nor a bad 
design. You may think a design is “bad” simply because of the 
colors. The design shown above is well digitized and has interest-
ing textures. However, if you’re looking at the DST version, which 
doesn’t “know” thread colors, only color changes, you’ll probably 
think it looks hideous.

I know for myself that I really like certain colors. I may see a jacket 
in olive green and not really “see” it at all. But a red one? Gotta 
have it! 

I remember when PE Design 
first added patterned fills to the 
software because all of a sudden 
there was a rash of designs that 
looked like bad patchwork.

http://LindeeGEmbroidery.com
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Good Design, Poor Results

I mentioned earlier that it’s very easy to have a good design and 
still mess it up. There are a lot of variables in the quality embroi-
dery formula, and a good design is only part of the equation. 

Before fixing (or blaming) the design or your machine, fix your 
technique. When using reputable designs, most problems result 
from incorrect techniques or incompatible ingredients. 

For starters, sew the design at the original size under ideal condi-
tions. We haven’t covered all of what those conditions are at this 
point, so I just want you to keep that in mind. You should have a 
bit of clue at this point since we’ve talked about average fabric 
plus the quality formula gives you a few more pointers. 

Recall, too, I said there is no such thing as perfect embroidery, so 
make sure you aren’t being overly hypercritical about your work. 

Assuming a well digitized design, the most likely problems that 
cause a poor result are: 

1.	 Wrong design for the fabric

2.	 Poor stabilizer choice

3.	 Poor hooping technique

4.	 Needle problem

5.	 Thread problems

6.	 Machine problem (looping, bobbin thread  
exposed on top)

7.	 Design did not load properly to machine (cor-
rupted)

8.	 I/O error…

I’ve listed them in the order that they generally occur 
and numbers 2 through 6 will be covered later. 

Design Did Not Load Properly

Number 7, “design did not load properly” was more of an is-
sue when designs had to be written onto a card, which was then 
loaded into the machine. 

Reader/writer boxes did not transfer very fast, and a high stitch 
count design could take minutes to copy. If your computer or box 
was on the same electrical circuit as some other device that would 

It’s very easy to have a good 
design and still mess it up! 
Murphy’s Law applies to 
embroidery and there might even 
be a few special corollaries just 
for us!

“Reptile dysfunction

http://LindeeGEmbroidery.com
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require a lot of power or a burst of power—say, an iron, hairdryer, 
air conditioner—and that other device kicked on, it could also kick 
your reader/writer box and cause a blip in the design. 

Of course, you had no way of knowing about the problem until you 
stitched it out and the machine suddenly jumped to a new place to 
sew. 

If you’re still using one of those older, more basic machines, make 
sure you can put it on a circuit that won’t be interrupted or get 
a voltage regulator to control the current to your computer and 
reader/writer box. Better yet, get a new machine! 

I/O Error…
Before I was an embroiderer, I was a computer programmer and 
worked in a computer store for a couple of years. This was in the 
early 80s when we still had green screens, no mouse, and no real 
graphics. Error messages were rather nondescript, and often just 
flashed “I/O Error.” 

My friend Trudy, who was our executive assistant, one day asked 
me why the computer kept calling her an “idiot operator.” I was 
baffled, so I asked her to come get me the next time, and of 
course, it turned out to be an I/O error. 

I/O error means “input/output” error in computerese, but it’s not 
limited to just computers. It happens in embroidery, and it happens 
in daily life. We “input” the wrong “data” so the “output” is incor-
rect. If we input the wrong design or stabilizer for our fabric, then 
the output will not be what we want. In effect, we were an “idiot 
operator.” 

I’ll say something was an I/O error when I violated the quality for-
mula or when I was working without thinking. It’s a nice catch-all 
term and whether you mean “input/output error” or “idiot opera-
tor,” only you will know! 

How To Look At A Design

Truthfully, there’s no way to look at an image of an embroidery, 
whether that’s a stitched version or a screen capture of a “3D” 
simulation of the sewn version, and know how it will stitch. 

It’s essential to understand that there’s just no “one-size-fits-all” 
design. Appliqué is probably the closest to a universal design. 

http://LindeeGEmbroidery.com
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So if you can’t tell how a design will sew, what can you tell? How 
will you know if it’s “well-suited” for your project? Well, ultimately, 
the only way to know for sure is to test sew it. There are some 
things you can determine from an image. 

“Make it sew, number 1.”—Captain Picard

When you’re looking at a design on a website, there should be 
some design details listed that include dimensions, stitch count, 
colors, and possibly a technique (free-standing lace, appliqué). 

By looking at the image, you can see some design characteristics. 
Is the design filled in or open? Does it have lots of stitch direc-
tions? Does it have running stitch outlines? These are all clues. 

Let’s do some detective work on the following samples: 

The gorgeous red wolf was digitized when I still owned Cactus 
Punch. He’s about 5 or 6” wide, realistically shaded, and the stitch 
directions flow in the direction of real fur, so they radiate around 
the center of his face. Those details will tell you he’s high stitch 
count due to the layering plus high distortion due to stitch direc-
tion with the layering. He’s a “generously endowed” design. 

The rest of the designs I digitized myself for my current company.

http://LindeeGEmbroidery.com
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Morris Mouse, from Ragdoll Critters, fits a 4” sewing field. He’s 
a filled design with light shading and running stitch outlines. Those 
outlines combined with filled areas are the red flag here. 

Fill stitches can easily perforate a light-weight tearaway and if that 
happens before the outline sews, the outline will be off. Stabili-
zation through the entire sewing process is vital when stitching 
designs with running stitch outlines. 

The gingerbread man, from Gingery Christmas, comes in two 
sizes: one for 4” hoops and one for 5x7” hoops. I love appli-
qué because you can get colors and patterns you can’t get with 
thread. It will also cover patterned fabric, textured fabric, and can 
replace thousands of stitches in a design.

Ginger guy is available in 2 
sizes and 2 styles (one with no 
bite) plus female versions!

If you were to try and stitch a 
white snowman on a red towel, 
you’d have a pink snowman for 
sure. Appliqué not only provides a 
nice solid, opaque coverage here, it 
also means more towel is exposed 
on the back for easier hand 
drying.

You’ll find a filled flower in your 
sample set as well. This design 
is an exact reproduction of the 
original design and this type of 
digitizing was pretty standard 
up through the 1990’s. 
Although it’s well-digitized and 
faithful to the original artwork, 
it is totally boring!

http://LindeeGEmbroidery.com
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With a digital cutter, you can make beautiful, professional looking 
appliqués without trying to cut away extra fabric in the hoop. Ap-
pliqués like this one where all the stitches are on top of the appli-
qué are probably the closest thing there is to a universal, one-size 
fits all design. 

The exquisite free-standing lace (FSL) Heirloom Angel can be 
stitched in two hoopings on a larger machine. When digitizing 
lace, an understructure must be created to support the design 
after the stabilizer is removed. If stitches aren’t properly locked 
together, the design can fall apart. 

Even though the top stitches may be a lighter density than might 
be used in a direct embroidery, lace is still high stitch count and is 
often composed of shorter stitches. Those short stitches can cut 
some fabrics. 

Lace is not intended to be used as direct embroidery although it 
can be stitched successfully on bridal tulle and often on organza. 
FSL requires optimal machine thread tensions and optimal stabiliz-
ing so that stitches connect properly and there are no undesirable 
exposed bobbin threads. FSL is not hard, but it can be finicky. 

Learn more about stitching lace in this blog post at LindeeGEm-
broidery.com: Free Video Class On Free-Standing Lace 

A lace design is also included 
with the sample set. I call this 
type of lace “instant lace” 
because for the most part you are 
recreating fabric with some quick 
overlapping fills and then finishing 
with a satin edge.

An appliqué design is included 
with your sample set.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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I’ve stitched this hummingbird design on paper greeting cards with 
metallic thread. The one on the left was tinted with colored pencils, 
while the one on the right was left plain. From Hummingbirds & 
Flowers (69 designs).

“Redwork” designs are composed of running stitches. I love them 
for their simplicity. They’re great to use as quilting designs, for 
stitching on paper, wood, metal (yes you can!), and coloring with 
pencils, crayons, paint, or inks. 

They’re low distortion designs and work best on smooth, flat 
fabrics. You will have to think about what stabilizer to use because 
although a tearaway is ideal for support, it can be a real pain to 
pick out. 

These running stitch designs may be single color or 
multi-color. I might be able to do the single color 
version with no or only a few jump stitches, while 
the multi-colored ones can have a truly exces-
sive number.

Learn more about stitching on paper: 15 Top Tips For Perfect 
Machine Embroidery On Paper

The satin swirl designs from French Curve Con-
nection is another large design. Although the satin 
stitching itself is full density, the fact that there is a 
lot of open space around the design makes this 
closer to a “skinny” design. 

When sewn on densely woven fabric like denim, 
you’ll still get some warping, but it shouldn’t be notice-
able when the project is unhooped. Shown here embroidered 
on a black sweater. Organza was used for the stabilizer.

Try your hand at stitching on 
paper or coloring with various 
media using the redwork flower in 
your set.

http://LindeeGEmbroidery.com
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The final designs are from my Hardanger collection. Obviously, 
you can’t do authentic drawn threadwork in the hoop, but you can 
simulate the effect with a combination of cutwork and free-stand-
ing lace. 

Traditional Hardanger was done on linen. Specialty techniques like 
this can’t be done on just any fabric; you’ll need to choose one 
that doesn’t ravel too easily. If you’re curious about how this type 
of design was stitched, see this video How to Recreate the Look 
of Hand-Stitched Hardanger with Machine Embroidery. Yes, it’s 
futsy but still much faster than the traditional hand methods. 

“Hardanger” by machine! 

Are you beginning to see how you can learn some things about a 
design? When you want to know even more about how to look at 
a design and understand it’s inner workings, read Anatomy of a 
Design. You can even download a free sample chapter. 

Test Sewing

The only dependable way to see if you have a well-prepared de-
sign is to test sew it. 

Test sewing, contrary to popular opinion, is not a waste of time. In 
fact, it can save you time, money, and heartache when testing is 
skipped, and you go straight to your project. Testing can’t prevent 
all “I/O errors” but you’ll know ahead of time if you need to change 
something in your process before stitching “for real.”

I really think there are two kinds of embroiderers—those who test 
and those who wish they had. Which one are you? 

There’s even a cutwork design in 
your sample set to play with.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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How To Test Sew

How you test depends on why you’re testing. If you’re testing a 
design to make sure it will work on your project, then you should 
try to match your test conditions to your actual project. That 
means fabric type and color, stabilizers, threads, and hooping 
method. This will give you the most accurate comparison 

If you’re troubleshooting a design that isn’t performing well, and 
you’ve eliminated hooping, stabilizing, and machine issues, then 
the best way to narrow down the problem is to stitch the design 
under “ideal conditions.” That means using a smooth, stable fab-
ric, hooped on grain and following all the guidelines listed in the 
quality formula: 

•	 A well-prepared design that is well-suited to the fabric and 
item being embroidered

•	 A properly maintained and tuned machine using the correct 
needle for the thread and fabric

•	 The right thread for the job—both top and bobbin
•	 An item suitable for embroidery that is smoothly hooped at 

the right position in the right size hoop with the hoop properly 
tensioned, the right topping (if required), and the right backing

Another recommendation here if you suspect a design issue is to 
sew it exactly as you got it with no resizing or other customiza-
tions. 

If you’ve resized a design, you should always be sure to test it 
even if you’ve previously tested it at its original size. It doesn’t 
matter if you only resized it a “tiny bit.” If your resizing software 
uses a stitch processor to recalculate the stitches rather than just 
scrunch them together to spread them apart, things can happen 
that change the character of the stitches. 

This design was resized a mere 
1% from a stitch file by a stitch 
processor. The stitches that look 
like one single line are either 
double runs or two single runs 
stacked on top of each other. The 
messier looking stitches are bean 
stitches (triple stitches) that are 
no longer neatly stacked right on 
top of each other.

http://LindeeGEmbroidery.com
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Summary: Choices Make The Difference

Just because you have a design, some fabric, and thread doesn’t 
mean they go together—even if it is love at first sight. Embroidery 
lasts the lifetime of the garment—for better or worse, till death do 
us part. You need to make selections thoughtfully because it really 
is like a marriage and it’s next to impossible to “divorce” a design 
from an item. A bad combination may have shortened the lifetime 
to soon after it comes out of the hoop! 

A Final Note About Embroidery Designs

Some of you have amassed vast libraries of designs. You lurk on 
all those sites and pages where daily freebies are listed so that 
you can grab them. While these may be embroidery design files, 
they are not yet embroidery. 

Some of those freebies have never even been sewn; you are the 
test sewer and you better be stitching them in test mode before 
you do anything with them.

The point I’m trying to make is that a digital embroidery pattern is 
not much different than a printed cross stitch pattern. It’s not really 
embroidery yet, only potential embroidery. It only becomes em-
broidery when it’s stitched.

May the stitch be with you!

One More Thing…
Remember that Corny Croc design I showed early that had so 
many registration problems that I renamed it “reptile dysfunction”? 
Well, here he is again. Same design, same fabric, same hooping 
technique, just the right stabilizer this time. 

Corny Croc is a well-prepared 
designed and when properly hooped 
and stabilized stitches out perfectly—
even on Polar Fleece.

http://LindeeGEmbroidery.com
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CHAPTER 5:

Verifying Designs
How to Verify a Design for Quality 

In This Chapter: 
•	 A more thorough list of questions for the really persnickety 

embroiderer to ask when checking embroidery quality

As promised, here’s the extended version of the FAT test 
for those of you who are interested. If you digitize, I highly 
recommend it!

In addition to following the quality formula and the embroidery 
recipe, some guidelines need to be observed before you ever get 
a design, whether it’s a stock design or a custom design. At Cac-
tus Punch, we had group meetings to check design quality. When 
we checked embroidery, we gave it the FAT test:

•	 Faithfulness to the original artwork
•	 Aesthetic quality, or “artfulness”
•	 Technical merit

To please the artist, the digitizer, the embroiderer, and the custom-
er, the design must be aesthetically pleasing yet still run efficiently 
and match the original design as much as possible—a tall order 
when the customer may not understand the limitations of embroi-
dery.

Even today, I still use this as a guide to creating quality designs 
whether they are simple or complex.

Faithfulness 
Understand that machine embroidery is a different medium than 
the original source design (unless it too is embroidery!) and exact 
reproductions are seldom possible; just because a design works 
well in print or other media does not mean it will translate well into 
embroidery. While we often have to make compromises in embroi-
dery, never compromise quality. 

When working with outside artists not familiar with embroidery, I 
gave them two primary rules:

•	 If the detail can’t be made legible with a fat Sharpie pen, it 
won’t be readable with embroidery

Chapter 5: Verifying Designs
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•	 No polka dots. If you were coloring the design with colored 
pencils, every time you have to lift your pencil to move to a 
new spot the thread must be trimmed and tied off with 4-7 
stitches. When you put the pencil down in a new place, there 
will be another 4-7 stitches to tie in. Tiny isolated objects will 
be nothing but tie-ins and tie-outs. Limit the number of times 
you lift your pencil!

Obviously, there’s more to digitizing than that, but those two 
guidelines go a long way.

Aesthetic Quality 
Since embroidery is a different medium, did you take advantage of 
thread and stitches to create an artistic design? Ink is smooth and 
flat, but embroidery has dimension and stitches have directional 
qualities that can enhance or detract from the design. 

Sometimes I like to look at a design in the mirror or upside down 
so that I can have a less biased perspective.  

Technical Merit 
Technical merit refers to how embroiderable the design is—how 
efficiently it runs on the machine. Here I’m looking for effective 
pathing and appropriate use of stitches and underlay while main-
taining proper fabric coverage. Are there any lumpy areas? Is the 
embroidery soft and flexible or hard and stiff?

Bulletproof embroidery can also be caused by thread, stabilizers, and 
adhesives; it’s not always solely due to the design.

Pass Or Fail?
If a design does not pass the FAT test, determine why. Does the 
design need to be edited or must you alter the artwork to produce 
a quality design? Make the necessary changes and test your new 
sew-out. (Digitizer’s responsibility.) 

Technical merit also involves the embroiderer and all the items in 
the quality formula and the embroidery recipe, and this aspect is 
the embroiderer’s responsibility. 

The Checklist

As an embroiderer, you won't have control over every item on this 
lAs an embroiderer, you won’t have control over every item on this 
list. If you’re a digitizer, you’ll only have control when you are the 
designer, digitizer, and embroiderer. 
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Creating beautiful embroidery is a partnership not only with the 
ingredients in the quality formula but with others who have a hand 
in the process of creating and stitching the design. 

LETTERING
•	 Do the letters match the type style of the original?
•	 Do letters line up on the baseline and ascender lines? Are the 

letters well-spaced?
•	 Are the insides of letters crisp and clean?
•	 Are the ends of block letters straight and even and not 

rounded out from too much density?

COLORS
•	 Do the color changes reflect the number used in the artwork 

or as specified by the customer? 
•	 Are there any unnecessary repeats?
•	 Are the total number of unique colors reasonable or 

excessive?
•	 Do the colors complement the design?

DESIGN INTERPRETATIONS
•	 Were any details unnecessarily eliminated?
•	 Does the design have interest, depth, and movement that 

match the subject?
•	 Did we achieve balance and proportion?
•	 Are small details crisp and clear?
•	 Is there too much detail, not enough, or is it appropriate for 

the size and type of design?

DIGITIZING
•	 Have embroidery distortions altered any proportions of the 

embroidery when compared to the original art?
•	 Were stitch values and directions used to create texture, 

dimension, and life appropriate for the type of design?
•	 Are there unnecessary color changes, jumps, or trims?
•	 Is the design as efficient as possible without sacrificing 

significantly aesthetically?
•	 Is the underlay appropriate, consistent?
•	 Are the stitch parameters—length, density, type, count—

appropriate for the design and the fabric?

SEWING
•	 Does the design run in a smooth, production-friendly 

manner?
•	 Inspect the design carefully under a magnifying lamp. Are 

there any registration problems; is compensation adequate, 
generous, or excessive? (Registration problems can also be 
the result of improper hooping/backing techniques.)

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com


56  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 2 A Well-Prepared Design

•	 Are there areas that might cause problems if the design is run 
on a different type or color of fabric that we could prevent 
without impacting the design negatively for the specified 
type?

•	 Lay the embroidery face down on a hard surface and run your 
fingers over it. Are there thick and thin places, lumps, bumps, 
or knots that can be smoothed out?

•	 Do the stitches cover the fabric adequately? What if a 
different color fabric were substituted?

•	 Hold the design up to a bright light and look for any holes, 
especially on the inside curves of small, tight curves and 
corners of objects. This could indicate too much density (or a 
needle that’s too large.)

•	 Is the embroidery soft and flexible or stiff? What is causing 
the stiffness? Can it be modified?

FINISHED QUALITY
•	 Is there any puckering? Can it be remedied by changes to the 

design? Or is it related to technique or other “ingredients?”
•	 Are the tensions properly balanced?
•	 Is the stabilizer removed or trimmed appropriately?
•	 Are there any untrimmed jumps or thread tails on the front?
•	 Is the design straight and in the correct position?

OPTIONAL BUT NICE
•	 Can the embroiderer scale the design ±10% without any 

problem? (This is not always possible and we cannot control 
what every program might do with or to the stitches.)

Baby Lucky is checking to 
make sure the embroidery 
is soft enough.
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CHAPTER 6:

Formats & Resizing 
About Embroidery Formats & Resizing 

There’s quite of bit of misunderstanding about embroidery 
formats and resizing. If you’re new to embroidery and won-
dering why it is that your embroidery software will enlarge a 

design 250% but when you do it, the design blows up, you’ll find 
out why here.

In This Chapter:
•	 There are two main types of designs: “stitch” or “machine” 

files and “outline” (also called object, working, native, or “all-
in-one”).

•	 Your machine only uses stitch files; object files require having 
an appropriate program to open (usually the same big bucks 
program that created the design).

•	 There are two ways to resize a design:

•	 By stretching or compressing the stitches (stitch count is 
maintained)

•	 By recalculating the stitches using a stitch processor to 
maintain densities (stitch count changes)

•	 How much you can resize a design depends on:

•	 Whether you are using an object file or a stitch file

•	 The resizing program you’re using

•	 The types of stitches and how long or short they are

•	 Whenever you resize a design, even a tiny bit, and especially 
when using a stitch processor, the design is altered and 
problems can be introduced

Chapter 6: Formats & Resizing 
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What You Need To Know About Embroidery 
Formats & Design Size

There are several things to know when purchasing designs for 
your embroidery machine. The first question to answer is whether 
the design is in a format your machine or software can read and 
the second is whether the design is an appropriate size for your 
machine. 

It’s important to understand that when we talk about “hoop size” 
what we really mean is the sewable area within the hoop, not the 
actual dimensions of the hoop. 

You can really misjudge your sewable field when measurements 
are provided for “mega hoops” and other hoops that have multiple 
positions to let you stitch designs larger than the sewable field 
without rehooping by stitching them a section at a time. We’ll talk 
more about hoops in the chapter on hooping.

The format is a lesser problem than the size. Most machines today 
can read more than one and just about any embroidery program 
can convert a stitch file format to your machine’s favorite. 

Size is a bigger issue (pun intended). If you get a design that’s too 
large for your machine, don’t count on getting a perfect smaller 
version when you shrink it.

Don’t rely on just the format alone to know if a design is compatible with your 
machine. I have a Brother 990 and a Baby Lock Ellisimo. Both machines use 
PES. The Ellisimo can handle anything that the 990 can but the reverse is not 
true, and it only has to do with size.

The type of format you get will play a big part in how much control 
you have over the design as far as editing and resizing. 

Two Basic Types

Let’s step back from your specific machine format and look at 
embroidery formats from a broader perspective and categorize 
designs as one of two basic types, “stitch” files and “outline” (also 
called object, working, native, or “all-in-one”) files. 

If you have been in the embroidery industry for a while, you may 
be more familiar with the terms “expanded” and “condensed” but 
what it boils down to are stitches and outlines.

Don’t count on shrinking a large 
design to fit a smaller hoop. There 
are no guarantees on resizing.
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Outline files may also be called “native” or “working” files be-
cause they’re the file that was created by the digitizing program 
and saved in its native format. Modern software uses “objects” to 
define areas of stitching. 

These files can contain artwork, placement templates, or even ob-
jects that have no stitches applied to them, which earns them the 
“all-in-one” moniker.

This screen capture of my working 
file in Wilcom Hatch shows a custom 
doggy bandana pattern as a template 
so I can accurately place my ele-
ments. When I export for my sewing 
machine, only the stitching informa-
tion will be written to the file.

When designs are exported for stitching, only the information 
required for the machine is included, such as the x and y coor-
dinates for a needle penetration and commands for trims, color 
changes, and other stops. Some formats can store actual color in-
formation while others, most notably DST and EXP, only recognize 
a color stop. Newer formats like PES and VP3, can store actual 
thread colors. These are stitch files.

Some formats only know 
color stops while oth-
ers, like PES and VP3 
can store “true thread 
colors.” Egg Bunny

All machines only read or stitch expanded files. 

https://LindeeGEmbroidery.com
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Other instructions may be included to indicate color changes, spe-
cial function stops, trims, or to control speed. The machine does 
not know the difference between a satin stitch, a fill stitch or a run 
stitch. It doesn’t know about density, compensation, or column 
width. All it knows is where to move and what to do when it gets 
there. For this reason, you may also hear a stitch file referred to as 
a machine file. 

Stitch files are the embroidery equivalent of a bitmap graphic. 
A bitmap or raster graphic is composed of small blocks of color 
called pixels. If you enlarge a bitmap, the blocks get bigger; shrink 
it, and they get smaller. 

Imagine you have a small wall composed of one hundred bricks. 
If you want a larger one, instead of adding more bricks, the bricks 
become larger like concrete blocks. If you want it smaller, you 
don’t have fewer bricks just smaller ones. 

All three walls have the 
same number of bricks.

If you’ve ever taken a picture with a digital camera or a cell phone, 
those are bitmaps. Open one up and zoom way in and you’ll see 
how blocky and pixelated it becomes.

A TRIP IN THE WAY-BACK MACHINE…

In 1994, both embroidery programs for my Huskygram created 
files for only that machine. Even as home machines began to ap-
pear on the market, they were pretty much one-trick ponies as far 
as embroidery formats were concerned. It was worse than VHS 
versus Beta as new models created new formats and it was a few 
years before we had a conversion software.
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In the commercial world, “CND,” or condensed, was “the” format 
to create because it was considered a “universal” object file that 
professional programs of that era could read. When I was re-
searching better software, I was repeatedly told it would be “death 
to the digitizer” if I couldn’t produce a CND format. I ended up 
ignoring that advice and it wasn’t long before CND was no longer 
a big deal and faded quietly into obscurity.

If I were to pick a format today that would be the ideal object 
format, it would have to be EMB from Wilcom. There are so many 
Wilcom digitizers worldwide and with the addition of Hatch, it’s 
no longer beyond the reach of a home digitizer. With free and 
low-priced programs like Wilcom TrueSizer, it’s easy to optimally 
resize an EMB file and then save it out to your machine’s preferred 
format.

Basic Resizing On Stitch Files

Without special software known as a stitch processor, if you in-
crease the size of an expanded design, the stitches grow longer 
(but not fatter like our concrete blocks) and become more spread 
out. Imagine those bricks becoming longer but more spread out. 

Shrink the design, and the stitches get shorter. Now your bricks 
are shorter and crammed together, possibly even stacked on each 
other.

In either case, just like the wall, you have the same number of 
bricks…er, stitches. As a general rule of thumb, you should con-
sider 10% as the maximum scaling amount for an expanded 
design without a stitch processor. In other words, you can enlarge 
a three-inch design to 3.3” or shrink it to 2.7”—not much

Note: Up through the mid to later 1990s, most resizing software worked 
this way with stitch files, which was why in the commercial world there was 
such a demand for condensed (CND) files. Now there are many exceptionally 
reasonably priced programs that can resize a stitch file similarly to an object 
file.

More About Object Files

If stitch files are machine files, then outline files are software work-
ing files. 

If you have an outline file and the appropriate software that can 
recognize that particular format, you have more options for eas-
ily manipulating that design. Most outline formats are proprietary; 
that is they are specific to a specific brand of software and are not 
recognizable by other programs. 

https://LindeeGEmbroidery.com
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An outline file is the embroidery equivalent of a vector image file. 
Instead of defining individual parts, the shape itself is defined. In-
formation is saved about the size, shape, and contents of the de-
sign elements. Every element in the design is defined and tagged 
as an object, and its various properties or attributes are stored. 

In the case of embroidery files, these properties are parameters 
such as stitch type, density, color, and angle. Compensation, 
underlay, and tie-offs may also be defined as object parameters. 
Outline files may also contain manual stitch only elements, which 
are treated as expanded or stitch elements.

Going back to the brick wall analogy, we would say, “I want a wall 
two feet high by five feet long, standard size red brick, alternat-
ing row pattern.” If you curve the wall, make it higher, shorter, or 
longer, bricks are added or removed as necessary.

Just Another Brick in the 
Wall: Object files add or re-
move stitches as necessary 
to fill the shape.  

Object files work similarly. Stitch length is maintained in running 
and fill areas, stitch density is maintained in satin columns and 
fill areas, specialty stitch effects are maintained. Compensation 
and underlay are handled differently depending on how they are 
defined. Scale a design up, the design has more stitches; scale it 
down, it has fewer stitches. 

Industry recommendations for scaling an object file are no more 
than 20%—which gives that 3” design a range of 2.4” to 3.6”. Why 
so minimal when the software can do more? 

Even with a vector image, shrinking too much can obliterate detail. 
When working with stitches, we have to consider minimum and 
maximum stitch lengths in addition to details. Resizing an object 
file will maintain stitch length in fills and runs but not satins, which 
could get too narrow or too wide.
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In addition to better scalability, outline files are more easily ed-
ited. Since these designs are composed of objects as their basic 
components, pieces can be moved, rearranged, and reshaped. It’s 
even possible to alter density, compensation, underlay and stitch 
type with minimal effort. These tasks are difficult, if not impossible 
with a stitch file, which must be manipulated at the stitch level.

Of course, to make those modifications, you need appropriate 
software. For example, if I create a design in Wilcom Hatch and 
you too have Hatch or other Wilcom digitizing program, you can 
(and should) get the EMB format in addition to any machine format 
you may need. Then, depending on what level of Hatch you have 
(and your skill), you may only be able to resize the design, or you 
may have full digitizing control to perform extensive modifications.

Stitch Processors

Most reasonably sophisticated embroidery software today has a 
stitch processor. This is some “smart” technology that can look 
at the design and resize it while maintaining stitch length, stitch 
density, and even pattern. This means that some programs can 
enlarge a design by 250% or more and reduce it by half. However, 
that doesn’t mean you should nor does it guarantee any sort of 
quality result. 

Different programs read and work with stitch files differently. Some 
digitizing programs will attempt to turn a stitch file into an object 
file—a bad idea in most cases. 

I’ve not had much success with this the few times I’ve tried it, but 
then it’s pretty seldom that I work with stitch files. A few of these 
can really destroy a stitch file just by opening it because they don’t 
know how to translate some areas accurately. I really don’t recom-
mend using a digitizing program to work with stitch files for this 
reason. 

Embrilliance Essentials, which is a customizing program, doesn’t 
do this kind of “wizardry.” When it opens a stitch file, it’s still just a 
stitch file. It resizes satins and fills quite well. 

It doesn’t always handle bean stitches (triple stitches), or motif 
runs as well. Fill stitches are handled very well, and it has settings 
for “splitting” a satin when the stitches exceed a preset max. 	
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This design was resized 1% from 
a stitch file by a stitch proces-
sor. The stitches that look like 
one single line are either double 
runs or two single runs stacked 
on top of each other. The messier 
looking stitches are bean stitches 
(triple stitches) that are no longer 
neatly stacked right on top of 
each other.

Other stitches can become an issue when resizing if they become 
too long or too short. That’s the main reason for the 10-20% 
guidelines. 

Yes, the software will do way more, but you’re on your own there. 
In fact, if you do any resizing, you’re on your own because you’ve 
modified the design from the original—even if you only resized it 
1%.

Clever Resizing Tip

While it may seem like the stitch processor is the ideal way to 
resize a design, there may be times when you do want to spread 
the stitches out a little more. A perfect example is when the design 
is too dense. It might have been digitized that way, or you might 
want to use a thicker thread that makes it too dense. Or maybe 
you’re sewing it tone-on-tone on dense fabric, and a lighter den-
sity will reduce fabric distortion and sew more quickly.

In that case, just size the design up 10% with the stitch processor 
off. (There’s usually a way to do this; check your software.)

But wait—now it’s larger and you wanted it at the original size. 
No problem. Turn the stitch processor on and shrink it back to its 
original size. The stitch processor will look at the current stitch 
lengths and densities and then maintain those as the design is 
resized (it should anyway…).

Another option for adjusting density is to check your software for 
“fabric formulas” or recipes that can handle that. If you select for 
leather, it should lighten the density.
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http://LindeeGEmbroidery.com


The Embroidery Recipe |  65© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

6CHA
P

Formats & Resizing 
What Format Are Stock Designs?
Chances are when you buy a design collection or download a 
design from the internet, it is a stitch file. Stitch files are more 
“generic” and more easily converted to standard formats by most 
embroidery software. Today, most current models of home ma-
chines can read several different formats. I can read a DST in my 
SWF, Baby Lock, Brother, and Viking SE so when stitching my own 
designs, I just use this format.

Occasionally telepathic, I can read your mind now, “Gee, object 
files sound like such a great advantage, why would I want to get 
designs in any other format?” And the answer is that it probably 
isn’t available and you may not have the right software.

Most digitizers provide designs in stitch file format for your con-
venience and to protect their work. Even if the object file is avail-
able, you’ll need the right program to open it whereas just about 
any embroidery program can read any of the popular stitch file 
formats.

If you do see a file available in your native object format, make 
sure that it is a true object format. For example, ART is a format 
required by owners of some older Berninas (newer machines use 
EXP). The Artista software can convert a non-native stitch file, for 
example, DST to ART, to transfer to the machine. 

However, this conversion does not make a true object file from the 
stitch file. If you buy your designs from OESD or Bernina or some-
one who creates designs with the Bernina software, you can get 
native ART files. 

Wilcom digitizing software is very popular with pro digitizers and 
if they provide the EMB format, you can download TrueSizer 
(there’s even a free version) that will let you resize these files and 
save out for your machine. A few other companies have similar 
programs that will work with their native files.

Stitch files do have several advantages. First of all, recall that it is 
the type of file that is required by the machine to sew the design. 
This means that if you have the right format for your machine, no 
conversion is necessary, just send it to your machine and stitch. 
You will always have to convert an object file, and in many cases, 
you need the program that created it to do it. 

Stitch files are generally much smaller than object files. I have 
some object files that wouldn’t even fit on a 1.44MB floppy but 
when exported to EXP, consume only 88K. This makes a set of 10 
or 20 designs easily downloadable when zipped together.

If you do have one of the Bernina 
models that needs an ART format, 
use the free Artlink app on the 
Bernina website to convert from 
another format.
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Why Do The Colors Look Funny?
Commercial stitch file formats such as EXP and DST don’t store 
color information, just color changes or stops. Even a few early 
home formats don’t remember color settings.

When one of these designs is opened or imported, colors will be 
assigned in the order that they appear in your thread color palette. 
If the first four colors on your palette are blue, red, green, and 
orange, then those will be the first four colors of your design. If my 
software goes black, blue, red, yellow, then that’s how it will ap-
pear for me.

It doesn’t matter whether the design is a deer, an ice cream cone, 
or a rainbow. It really doesn’t matter how the colors appear on 
your computer or sewing machine screen, it’s how you select your 
threads that determine the final colors in the design.

Most people get that these days, but back in the 90s I explained this over and 
over—and our machines didn’t even have color screens!

Most home embroiderers are accustomed to seeing the design 
in realistic colors. Home formats store color information and for a 
design to appear colored appropriately, someone has to specify 
those colors manually. Some companies do that extra work, es-
pecially those that cater to the home market. If your design is not 
colored, it does not mean it is defective or that it will sew poorly.

The program I’ve done most of my digitizing with since 1995 won’t 
export a home format so for me to provide a realistically colored 
version means I have to open the DST in a conversion program, 
manually set every color, and then use that to convert to the other 
formats.

Depending on your format, you may still not have “true colors.” 
Older formats may store colors, but with a limited color palette so 
they may often look a little strange. 

For example, I typically convert DST (my testing format) to PES 
and then color it. PES and VP3 both have “true color” thread pal-
ettes—well, at least for solid colors. I then use the PES to convert 
to all the other formats.

•	 When downloading designs at LindeeGEmbroidery.com, 
I recommend you download the DST file in addition to your 
preferred format. If the design happens to be offered in an 
object format that you can read, download that as well.

https://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
https://LindeeGEmbroidery.com


The Embroidery Recipe |  67© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

6CHA
P

Formats & Resizing 
•	 If you download your preferred machine format and your 

machine is not trimming where you think it should, then 
download the DST and use or convert that. Third generation 
formats created from the PES version may lose specialty 
commands.

What About Custom Digitizing Formats?
If you are an embroiderer who sends out custom digitizing, you 
may want to find a digitizer partner who can create files in your 
software’s native format. If you plan to re-purpose, re-size, or oth-
erwise manipulate the designs, you will have the most flexibility if 
the design is in a format you can easily work with. 

A caveat is in order here: do not expect your digitizer to “fix” any 
alterations you have done for free! 

Converting File Types

STITCH FILE TO OBJECT

Exporting an object file to a stitch file is a common and necessary 
task, otherwise you’d have no way to sew your design. Making an 
object from a stitch file is complicated and some programs do a 
more effective job than others but the more complex the design, 
the lower the chance of a successful result. 

In other words, don’t count on this. I’ve never had success when 
doing this. Some digitizing programs will completely alter a stitch 
file, so I don’t recommend this route.

No matter how good the program, it can’t recreate the file exactly 
the way the original design was constructed. If the original design 
had an object with a specialty effect, the converted design may 
have an outline around it and display the proper pattern. However, 
if that object is altered and the stitches are regenerated, they may 
be recreated as a plain fill. And although many programs provide 
fill patterns that you can apply to the object that may work, there 
may be no close or suitable match.

STITCH FILE TO STITCH FILE

Converting a stitch file to another stitch file format with today’s 
software is generally foolproof. In my opinion, every embroiderer 
should have basic software that can convert designs to other 
stitch formats plus do basic customizing tasks like resize, mirror, 
rotate, combine designs, and add lettering. 

Embroidery conversion software 
will convert an embroidery file 
from one format to another. 
Some programs can also create an 
“3D” image of the embroidery, let 
you color it with your preferred 
thread brand, and even print a 
color sequence worksheet. These 
programs do not convert an image 
file into an embroidery design.
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Currently, there are so many different machine formats with more 
being created as newer machines with more capabilities are intro-
duced that it’s just impossible to manage a website and support 
every single one. Plus it would mean adding all new formats for all 
the older designs. 

At Lindee G Embroidery, I currently provide DST, EXP, HUS, JEF, 
PES, and VP3 as downloads (more on CDs at shows). Occasion-
ally you may find EMB, GEN, and MNG as native formats. Since 
virtually no one uses the Punto, PDC is not available. 

Websites have to pay for the space used for all the downloadable 
files. I’ve chosen these six formats because they are the most 
popular to balance my costs. What about the other home formats? 
That’s why you need embroidery software!

What Format Does Your Machine Use?
In the last part of this book, you’ll find a list of machines, their 
sewing field size, and their primary formats. 

You’ll notice that some companies like Baby Lock and Brother, all 
use PES. Additionally, most of the newer models can read DST 
and possibly some others. 

Now, take a look at Viking and Pfaff. Their first machines used 
HUS and PCS (or PCM if you had the Mac Pfaff software). These 
formats have limited capabilities, and as new machines were intro-
duced, new formats were created. 

Always use the newest format your machine can read. If you’ve 
been a long time Viking owner and have periodically upgraded 
your machine, you need to be using VP3 or whatever the newest 
one is and not HUS. The newer models can still read the old for-
mats but you may be missing enhanced features and some de-
signs might not even fit the old format (dimensions too large, stitch 
count too high or too many colors) and are omitted from the set in 
formats that can’t support them.

https://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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Formats & Resizing 
Stitch File Formats Quick Reference

Some brands have kept the same format extension (PES) and 
simply upgraded it, while other brands have added newer formats 
to support new features and hoop sizes. If you have an older ma-
chine, it may not be able to read newer versions. There’s a more 
extensive listing in the last part, Leftover Crumbs.

•	 Baby Lock, Brother—PES
•	 Bernina—ART, EXP
•	 Janome—SEW, JEF
•	 Pfaff—PCS, PCM, VIP, VP3

•	 PCD and PCQ are also often included with Pfaff; these are 
the decorative stitch files (like my barracuda)

•	 Singer—CSD, XXX
•	 Viking—HUS, SHV, VIP, VP3
•	 Commercial Machines—DST, EXP

https://LindeeGEmbroidery.com
https://LindeeGEmbroidery.com
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Notes
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CHAPTER 7:

Color Sorting
Why You Should Stop  

Color Sorting Every Design

In This Chapter:
•	 What is color sorting
•	 Why it’s not necessarily a good thing
•	 Why multiple color changes don’t necessarily mean a poorly 

prepared design
•	 Why optimum efficiency is often a trade-off with optimum 

registration

Is Color Sorting Destroying Your Designs?
Ask most any novice embroiderer and they’ll tell you they love 
color sorting and it has no adverse effects on their designs. Hmm. 
Can’t say that I agree with that 100%.

Bernina thought it was so incredible that they built it into one of 
their machines as a “feature” for when you combine multiple de-
signs, and now I see where other brands have followed suit. Ask 
any embroidery software developer and they’ll sing its praises too.

Me? It makes me want to sing “Bad, Bad Leroy Brown!” (And likely 
I’d have a lot of pro digitizers in the chorus.)

What Is Color Sorting?
Color sorting is a utility that will “intelligently” re-sort the colors in 
your design to eliminate “unnecessary” color changes.

Oh sure, it’s smart about things like layering so it won’t combine 
the green on the leaves that are behind the flower with the same 
green in the foreground.

But what it’s not smart about is where a digitizer has intentionally 
repeated colors to optimize registration. 

This chapter is reprinted from a 
blog post. Because I want to be 
sure you read it, I’ve included it 
here instead of just simply linking 
to it.

Chapter 7: Color Sorting

https://lindeegembroidery.com
https://lindeegembroidery.com
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OK, so yeah, I have a multi-needle machine and repeating colors 
isn’t as big a deal for me as on a single needle (and I still have 
some of those too). Still, I’d rather spend the extra minute to swap 
a thread if it means a better, higher quality result.

On the other hand, I also don’t want to add any unnecessary color 
changes (or jumps or trims for that matter) no matter what ma-
chine I’m stitching on. I want my designs to be as efficient and as 
production friendly as possible without sacrificing any quality.

So What’s My Beef With Color Sorting?
Here’s the issue. As our sewing fields become larger and larger, 
our design size grows as well. And as designs increase in size, 
they increase in stitch count. Larger hoops just can’t provide the 
same fabric stability as a small one. All these factors add up to 
more sewing distortion potential.

Try this so you can see for yourself: Hoop up some woven fabric in 
a very small hoop and the same fabric in a huge one and then tap 
your fingers in the center of the fabric. The fabric in the tiny hoop 
will feel like a drum whereas the fabric in the large hoop feels more 
like a trampoline.

Now tap near the corners and then along the sides of the hooped 
fabric. It’ll be nice and secure in the corners but not so much in 
the middle of a long straight side, especially if the hoop isn’t rein-
forced in some way.

The longer and straighter the sides of a hoop, the less gripping 
power it has. This is why the golden rule of hoop selection when 
hooping between the rings is to select the smallest one that can 
comfortably accommodate the design.

Large designs have more stitches that create more pull, more 
distortion, and more opportunities for registration problems. So, to 
get the best registration, with all the stitch areas matched up with-
out gaps or shifting, it’s better to complete one area before moving 
on to the next.

For example, my Birth Month Flowers of the Year block of the 
month series features 8” Baltimore-style floral designs in three 
different styles: appliqué, filled (thread only design), and redwork 
(outline only), which is perfect for quilting. The appliqué and filled 
versions stitch more or less by quadrant. 

So yes, it’s rather like sewing four separate designs one right after 
the other with possibly a fifth in the center.

https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/block-of-the-month
https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=24&Itemid=239
https://lindeegembroidery.com/shop/block-of-the-month
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It’s not because I’m lazy and only digitized one quadrant and 
then repeated it; it’s because I want optimum stitch perfection. 
(The quadrants are often sequenced differently to permit appliqué 
placements without having to remove the hoop from the machine.)

For appliqué, each piece is a two- or possibly three-color element. 
One color for the placement stitch and the second for the tack 
down and cover satin. Sometimes the cover satin may be sewn 
later in the design or in a different color.

This poppy has 24 appliqués with 20 stops because the leaves 
are paired placements in each quadrant. Is that excessive? Well, 
that depends on what you’re after. Do you want a beautiful, inter-
esting design or something you can whip out in 10 minutes? 

This design is one of twelve I used in a quilt that won me a second 
place ribbon in its category in our local quilt guild. I was pretty 
pleased with that considering the level of competition in this par-
ticular show and that it was the first time I’d ever entered a quilt!

Color sorting this design could have serious negative consequenc-
es on registration, likely causing exposed raw edges and gaps 
between the appliqués and the narrow satin cover stitches. Stitch 
count on this design is 24,461.

Birth Month Flowers of the Year 
quilts. Appliqué block of the month 
using the Australian flowers on the left 
and the U.S. flowers on the right. 

These designs are digitized as 
full-size and split designs. Split 
versions must be purchased 
in one of the sets; any 
“whole” designs are available 
individually. Find all the 
permutations in the Block of 
the Month section in the shop.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/poppy-applique-full-size-detail
https://lindeegembroidery.com/shop/block-of-the-month
https://lindeegembroidery.com/shop/block-of-the-month
https://lindeegembroidery.com/shop/block-of-the-month
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Had I been a less experienced digitizer, I would have optimized 
for the fewest number of colors. And indeed, that’s how I started 
because, hey, I had a single needle machine and my maximum 
sewing field was only about 3.5” x 3.5”.

Also, the hoop for my first tiny little embroidery machine was ide-
ally shaped for a good grip, and since the top speed was only 
300spm, the threads weren’t pulled as much as at higher speeds. 
All of those factors worked together to provide optimum registra-
tion.

But the following year when I graduated to a 9-needle machine 
with an 11’ x 17” max sewing field and a sewing speed of up to 
1,000spm, I found I needed a new plan of attack because applying 
that same method just didn’t work when you had 100K+ stitches 
with multiple colors sprinkled over a large area.

Instead, it was better to complete one area entirely before moving 
to the next. This is really important with details that require perfect 
alignment, especially running stitch outlines when combined with 
large areas of fills.

FILLED VERSION OF THE POPPY

On this version of the poppy, I have not only fills with outlines, 
but I have shading layers and fill stitches going in many directions. 
Fill and satin stitches pull in on the ends where they reverse direc-
tion and push out on their opposing sides. 

What this means is that if you have a rectangle—let’s say a capi-
tal “I”—composed of satin stitches, once you stitch it, it will be 
slightly thinner and slightly taller than what you have on screen. It 
pulls in on the sides and pushes out on the ends.

The larger the hoop, the less stable the fabric, the more stitches 
there are, and the more stitch directions there are, the higher the 
opportunities for distortion and therefore registration problems.

That said, there are some necessary color repeats even if we just 
stitch one quadrant. For example, the smaller flower that’s just be-
ginning to blossom is underneath the green while the fully opened 
flower is on top of the green.

Also, one of the flower petals is on top of the other petals and in 
front of the center. So just taking one of the flowers in this group-
ing of four uses nine different colors and has twelve changes.

https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/poppy-filled-full-size-detail
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Color sorting just that one flower only reduces the changes by one 
color. Color sorting the entire design reduces it by 33 changes, but 
I can guarantee you that those outlines won’t be as perfect as the 
sewn version you see on the preceding page.

Stitch count on this design is 42,937, not quite twice the appliqué 
version. 

Even on the appliqué version, although it has a much lower stitch 
count, you wouldn’t want to place all the flower appliqués at the 
same time. By the time the machine got back to stitching the last 
ones, there could have been enough shifting that the satin stitches 
no longer appropriately cover the fabric edges.

Of course, you won’t know that until the design is almost done. 
How much time have you lost in preparing fabric and sewing 
versus the time you saved changing threads? Doesn’t really make 
sense, does it?

About Those Ginormous Hoops…
Larger hoops let you combine multiple designs for more creative 
layouts. Those designs might be repeats or completely different 
designs. However, when those designs were digitized, they were 
likely tested in a hoop just large enough to accommodate them.

Smaller hoops hold the fabric more securely. The larger the ex-
panse of the fabric within the rings, the more the fabric can distort.

Remember this golden rule for hooping: When hooping between 
the rings, select the smallest one that can comfortably accommo-
date the design. Additionally, I would add, always hoop between 
the rings whenever possible. The hoop is part of the stabilizing 
process, and it can’t perform that duty well when the fabric is 
floated.

Combining Designs & Color Sorting

For this example, I’ve used all 20 designs from 
Delicate Roses, which is a building block collec-
tion. Building blocks were specifically designed to be 
small elements with just a few colors for combining 
into more compellng compositions.

When I do projects like this, I typically load a bunch of 
designs into the work area and play around with vari-
ous arrangements until I’m happy.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/delicate-roses-building-blocks-detail
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In this case, I didn’t do any resizing, one design is used twice, 
and the others are each used once. All I did was a bit of mirroring, 
rotating, and arranging. (Original layout by Leeann Church.)

Then I’ll resequence them to stitch more systematically. The goal 
is to minimize hoop movement and move smoothly through the 
design in an organized way instead of jumping all over the place 
like a chicken with its head cut off.

In Embrilliance, resequencing is done by rearranging the individual 
designs in the Objects Pane. Each merged in design is a “unit” of 
its pieces so until you ungroup it, rearranging the designs is just a 
simple matter of dragging and dropping. 

The roses in this collection are all one or two colors of pink plus a 
green if there are leaves. So my preliminary design has 3 unique 
colors and although the software shows there are 43 changes, if 
you look at the color list, you’ll see multiples of the same color in a 
row.

This is because the color list is displaying all the colors in each 
design I’ve placed; it’s not seeing all these elements as one single 
design, in which case contiguous colors would be merged into one 
color block.

Still, even if that jumped the change count by 10, that’s pretty 
excessive and obviously, if I had digitized this composition from 
scratch, it wouldn’t have that many changes, but it’s unlikely it 
would have only 3.

https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com
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The design is now approximately 150mm x 135mm and has 
20,741 stitches. In other words, not a small design. The good 
news is that there are no outlines and no large fills.

NOTE: Keep in mind that when you are combining pre-digitized designs when 
you don’t have a native format (you’re using stitch files like PES, VP3, JEF, 
etc.) that you’ll never get a really optimized design that could be achieved by 
digitizing from scratch. You’ll have more jumps and trims because the stitches 
themselves cannot be resequenced for optimal pathing, only the blocks of 
color. 

If I want to keep these three colors but optimize them for efficient 
sewing while still maintaining optimum registration, I might manu-
ally resequence the individual colors that make up each design.

That would involve ungrouping all the individual designs and 
manually selecting the color blocks and moving them into a more 
ideal order. This is tedious and certainly not my idea of fun.

Since there are no outlines and no large fills, depending on the 
project (fabric, use, etc.), I might even risk letting the software 
color sort the full design. I’m going to test sew my design anyway, 
and this might save me a lot of time at the computer. But in all 
likelihood, I’ll do some sort of optimizing by section.

However, there is a way that can optimize your time and have 
a higher chance of maintaining maximum registration and that 
involves color-sorting smaller groups or sections instead of the 
entire design. I’ll explain in a moment.

Why Reorder Colors Manually?
Before you decide against manual sorting, let me explain a bit 
more about how color sorting works.

Here’s a small border I created to stitch on a ribbon, which 
was then applied onto a notebook cover.

Once again I’ve used itty bitty flowers and arranged them 
from top to bottom. If I color sort this, it will start at the top 
and sew all of the first color down to the bottom. Then the 
machine moves back to the top and sews color 2 down the 
ribbon, and finally it returns to the top and repeats for color 3.

If I were digitizing this, I’d do color 1 from the top to the bottom, 
then color 2 from the bottom to the top, and finally, color 3 from 
the top to the bottom. Do you see how this minimizes excessive 
hoop movement?

Want to see how to embroider 
ribbon? Here’s a video: How to 
Machine Embroider on Ribbon

https://lindeegembroidery.com
https://lindeegembroidery.com
https://www.youtube.com/watch?v=emq_Qq4Z3iQ&t=10s
https://www.youtube.com/watch?v=emq_Qq4Z3iQ&t=10s
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Granted, it’s probably not a big deal on this little project but imag-
ine a larger more complex composition and you can easily see 
how hoop movement can become extreme. (You can get that 
same organization by ungrouping the design and manually rese-
quencing the color blocks; it’s just more than a one-click fix.)

Factors To Consider Before Color-Sorting

Before we commit to any form of optimizing, stop and consider a 
few factors:

•	 What will you be stitching on? How stable is it? The less 
stable the fabric, the less color sorting you should do.

•	 What types of stitches are used, how stitch intensive is the 
design, and how critical is registration? Large areas of fills 
contribute to greater fabric distortion and therefore the less 
color sorting you should do. Outlines are a major red flag. 
They’re hard enough to keep perfectly aligned even under 
ideal situations, so I recommend just sucking it up and 
changing threads instead of color sorting.

•	 How many times will you be sewing this design? The 
more times it will be sewn—either by you or many other 
people—the more time you should spend optimizing it. Only 
sewing once or twice? Then balance out the time you spend 
optimizing versus the time you save stitching.

•	 Was this design professionally digitized and all you want 
to do is eliminate color repeats? Think twice my friend. 
Yes, there are poorly sequenced designs out there that 
would benefit from color sorting, but if that design has 
repeated colors and was digitized by a knowledgeable 
and experienced digitizer, those repeats may be for quality 
reasons. Digitizing is always about balancing trade-offs. 
Obviously, you want an efficient design but not at the 
expense of quality.

How To Color Sort A Design In Sections

I haven’t seen a program yet that will optimize a design by a se-
lected group. Some programs can “optimize” sewing sequences, 
even changing where an object starts stitching and where it exits, 
while most programs only reorder the colors.

And when you choose these options, it applies the action to the 
entire design. So how would you do it by section? Simple—by be-
ing smarter than your software! 

More likely, I’d split the design 
into two halves and completely 
stitch the top half before 
starting the bottom one. This 
would cause each color to be used 
twice but would be a safer way of 
guaranteeing a good result. 

https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com
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Note: I put “optimize” in quotes because when I’ve done this to designs I’ve 
thoughtfully planned, the result was not what I would call optimized. Just 
sayin’… 

What you’ll need to do is copy sections of your design to a new 
document and color sort that. Repeat the processing by chunk-
ing out the design section by section and color sorting. In Embril-
liance, it will save a copy of the file with “_sorted” appended to the 
file name. For the heart wreath, three sections should work well. 

Of course, you will have to recombine the pieces. One way is to 
import or copy them into your original composition. If you can lock 
the original design to prevent it from being selected, all the better. 
Arrange you color-sorted pieces to align with the original and then 
group the new pieces and copy to yet another file and save.

Color sorted designs will combine like-colored areas into one unit. 
For example, all the greens will be grouped together so even if you 
ungroup, you won’t be able to grab a section and resequence it 
manually without somehow separating it from the group.

Note: Isolating groups of stitches out of a color block generally requires stitch 
editing, but it can be done with a program like Embrilliance Essentials. I have 
several YouTube videos on this, here’s one: How to Edit a Design in Essentials to 
Rearrange Objects. 

How many sections will you need for your design? It depends on 
the answers to the question under “Factors to Consider Before 
Optimizing.”

Before exporting your design for stitching, watch it sew on-screen. 
Most embroidery programs have some sort of “stitch simulator” or 
virtual sew-out function where you can watch the design sew on 
screen.

This is a valuable habit to get into because you can learn 
a lot from watching how designs path. Learn more about 
what’s happening under the hood in Anatomy of a Design: 
How to Think Like a Digitizer and Become a Better Embroi-
derer. 

Revised Floral Hearts

Here’s the same design I created earlier. I decided that it really 
wasn’t all that interesting in just three colors, so I spent some 
more time experimenting with different colors. This one was 
manually sequenced and has 10 unique colors with 16 changes.

If you’ve never done much editing 
on embroidery files, this chapter 
will sound very confusing. If you 
have software that will color 
sort, pick one of the designs from 
the sample set—I suggest the 
ugly boring flat fill with outlines 
one, Make 4 or more copies of 
it in your software and then 
just try color sorting it versus 
manually moving parts around.
You don’t need to sew it.

https://lindeegembroidery.com
https://lindeegembroidery.com
http://tinyurl.com/embrilliance101
https://www.youtube.com/watch?v=XuYqovEaq0g&t=26s
https://www.youtube.com/watch?v=XuYqovEaq0g&t=26s
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So yes, it still has some color repeats. Is it as optimized as it 
would be if I digitized it from scratch? No. I stitched this one in the 
middle of a large, purchased cutwork pillow sham and it’s beauti-
ful! If you’d like to download it, it’s available here. 

Where Color Sorting Makes Sense

Is there a time and place where it’s beneficial to color sort? Sure!

Let’s say you’re creating some text and every letter is randomly 
colored, as in this Happy Birthday I created in Embrilliance. These 
letters are spaced out, don’t connect to each other, have no out-
lines, and the design is not excessively large. Each letter is one 
block of stitches in one color, so color sorting is ideal.

Color sorting will make the text uneditable as text so it’s always a 
good idea to keep your original file in addition to the color sorted 
version.

Since Embrilliance automatically creates a new file when color-
sorting, you’ll be safe using it. Color sorting took this design from 
13 colors down to 6, cutting the number of changes by slightly 
more than half.

Original text version:

After color sorting:

https://lindeegembroidery.com/shop?keyword=lgq&view=category&option=com_virtuemart&virtuemart_category_id=50&Itemid=239
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/delicate-roses-heart-wreath-composition-detail
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While the screen versions of the two designs above look identi-
cal, notice the difference in the side panels. The top one lists the 
objects as “Lettering,” while the bottom one lists it as “Happy 
Birthday, sorted.”

In other words, the bottom one is no longer “lettering” but is a de-
sign composed of objects shaped like letters. The bottom one has 
7 fewer color changes and 5 more stitches.

WARNING! Color sorting should NOT be done on designs specifically digitized 
for caps! 

Test Sewing

A digital file is not an embroidery design! Yes, you can inspect a lot 
of things in software but the only sure way to know how well it will 
stitch is to test sew it.

Even if all you’ve done is combine some designs without color 
sorting, you’ve changed how it will react when sewn compared to 
how the original designer tested it.

And if you do color sort, you could have just totally killed a beau-
tiful result. So follow the advice of Captain Jean Luc Picard and 
“Make it sew!”

See a related blog post here: Why Test Embroidery Designs? 

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/blog/item/why-test-embroidery-designs
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Notes
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The Fabric Factor
CHAPTER 8:

The Fabric Factor

In This Chapter
•	 What to consider when choosing fabric for your project

From the previous chapters, you learned that there’s no such 
thing as a one-size-fits-all design and you learned about “av-
erage fabric.” Now that you have an idea of the importance 

of choosing a well-prepared design, let’s see how fabric affects 
things.

Yes, I’ve seen those charts where they list fabrics and what type of 
stabilizer you should use, but they’re missing a vital component—
the design. Yes, some fabrics are less stable and therefore need 
more support. If you were observant in the design discussion, you 
discovered that some designs cause more distortion than others 
and that’s an important factor when choosing the proper stabiliz-
ers. 

Let’s review the quality formula one more time. We’re still on the 
first bullet point, but we’ve really made a good start.

The Quality Formula (Again)
We’ve covered the first part of this bullet point, now let’s work on 
the second part:

•	 A well-prepared design that is suited to the fabric and item 
being embroidered

Although we tend to focus on the embroidery design first, we usu-
ally have some item in mind that we want to sew it on before that. 
We have a baby onesie, or a tote bag, a denim jacket, a fleece 
blanket, or a bath towel and those items are made up of some 
kind of fabric. That fabric is a major determinant in the rest of our 
choices.

I’m a list maker. I like to make checklists to keep me on track and 
make sure I don’t overlook things. I also like flowcharts, something 
I found really useful when I was a programmer. I won’t subject you 
to those!

This design is stitched on black 
leather and even uses silver 
metallic thread.

Chapter 8: The Fabric Factor

https://lindeegembroidery.com
https://lindeegembroidery.com


84  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 2 A Well-Prepared Design

As I was learning to embroider, I did a lot of experimenting and 
tracked my observations in a database. Over time, I came up with 
a list of basic questions to help me choose the right “ingredients” 
for a project. As I learned more, I revised the list until I had these 
questions that worked for the majority of projects I did.

DESIGN QUESTIONS
•	 Does the design complement the project?
•	 Will the design be lost in the fabric?
•	 Will the design impact the hang or drape of the fabric?
•	 Will the design damage the fabric? 

FABRIC QUESTIONS
•	 Can the fabric support the design?
•	 Can the fabric be made more stable through toppings, 

backings, sprays, or starch?
•	 Will the fabric be damaged by hooping?
•	 Will the fabric overpower the design?
•	 Will the fabric shrink or bleed after laundering? 
•	 Are the care requirements compatible with the other 

ingredients and my intended use?
•	 Will texture or pattern or color cause any issues?
•	 How tightly or loosely woven is the fabric?
•	 How coarse or fine is the weave or knit?
•	 What else?

And once we select an appropriate design for that fabric, then we 
can make the other decisions to optimize the “marriage.” 

STABILIZER QUESTIONS
•	 Will the stabilizer provide the appropriate support without 

negatively impacting the result?
•	 Does the project need permanent stabilizing or only 

temporary for stitching?
•	 Will the stabilizer show? 

•	 Transparent fabric, cutwork, two-sided?
•	 “Shadow” from cutaway?
•	 Radically change the hang of fabric?

•	 Can the stabilizer be removed without damaging the fabric? 

And on top of that, there a thread questions!

THREAD QUESTIONS
•	 Will the thread damage the fabric?
•	 Will the fabric damage the thread?
•	 Are the care requirements for the thread compatible with the 

rest of the project?

Cutaway is visible on this thin 
knit.

https://lindeegembroidery.com
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•	 Will the thread characteristics negatively affect the project’s 

use? For example, will the thread be too scratchy against the 
skin?

It’s tough to talk about just one “ingredient” without looking at how 
it interacts with all the others.

Is It Worthy?
As home embroiderers, we often don’t consider the value of the 
embroidery we do. We’ll go to all sorts of lengths to make some-
thing we want.

If you’re commercial embroiderer, you may use a formula to deter-
mine how much to charge for your work and that formula often in-
cludes stitch count. Let’s just say your fee is $1/thousand stitches.

Take a look at the tee-shirt below. This is a huge, dense design 
with what? at least 150,000 stitches (more likely way more) on 
maybe a $6 tee shirt. Do you think you can sell it for $150? I doubt 
it. Not too mention the design is not very body conforming or flat-
tering when worn since it has two layers of heavy cutaway behind 
it. It’s like having a billboard hanging around your neck.

It really doesn’t matter that it’s a cool design; it’s not a good ex-
ample of an appropriate match. This design is much better suited 
for a jacket back.

Of course, these designs were being stitched on tee-shirts to 
show off a multi-head embroidery machine and in that case, sew-
ing something inexpensive was a good match.

https://lindeegembroidery.com
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Why Fabric Is The Key

I’m an analytical and visual person; I like to work out methods that 
have a high likelihood of a successful outcome. I want to under-
stand cause and effect. I’m not big on gambling.

I drew this chart so that I could understand what all goes into an 
embroidery design. In other words, the “inputs” or “ingredients,” if 
we’re using recipe terminology.

FABRIC

Design  Sk
ill

 

Hooping  

 Techniq
u

e 

Stabilizers 

M

ach
in

e 

Needle 

Thread 

Knit/Woven
Texture, Weave,
Weight, Body,

Stability/Stretch,
Color, Pattern

Backings
Toppings
Adhesives

Needle Thread
Bobbin Thread

Thread Type,
Weight, Color

More difficult 
fabrics require

more skill

Bobbin & Needle Tensions
Clean, no burrs

Well-maintained

Size
Tension
Position

Size
Type

Condition

Size
Stitch Count

Density
Stitch Length

Stitch Type
Stitch Angles

Compensation

Fabric Choice Determines Everything

When I was first trying to make a visual representation, I was still 
thinking in terms of the design as the center, but as I listed out all 
the “variables”—primarily the equipment and ingredients on the 
Embroidery Recipe card, I realized that fabric is the real key.

Fabric determines what type of design can be applied. You can 
extend that range to some degree with backings and toppings and 
other tricks.

https://lindeegembroidery.com
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For the most part, if you’re using “standard” embroidery thread, 
the thread is not a significant consideration. However, if you start 
swapping in some specialty threads or even heavier threads, then 
it could be. 

Knits can be damaged by sharp needles and wovens may be 
damaged by ballpoints. Some items cannot be gripped between 
the rings of the hoop because they won’t fit, have thick seams or 
other “obstructions,” or can become damaged by the hoop.

While we don’t often think about skill as a factor, it certainly can 
be. Some fabrics are just more challenging to hoop or stitch. 
I’ve often embroidered on fabrics I would never have dreamed of 
sewing with because they were too slippery or stretchy or fluffy or 
some other reason. And there they are, in my hoop and under the 
needle!

Chiffon is soft, thin, slippery, translucent and ravels 
easily. If you want it to stay soft, how do you stabilize 
and embroider it?

The best way to learn about how different fabrics react under the 
needle is to stitch on them and observe. This is where you can 
experiment with the included sample designs.

When I was first learning to embroider, there weren’t any con-
sumer embroidery magazines, YouTube, Craftsy classes, and other 
easy to access sources of any information—good or bad. So I 
experimented and I kept track or my results. 

Included with the auxiliary files is a PDF form that you can do the 
same. I kept these in a plastic slip sheet often with the sew-out. In 
effect, I was making my own “class” where I was both the student 
and the teacher.

https://lindeegembroidery.com
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When testing, you can try fabrics from your stash or used/discard-
ed clothing. Be sure to hoop your fabric on grain in the hoop and 
not just willy-nilly. Also, don’t stitch on really worn areas. You are 
stabbing that item with a potentially lethal weapon thousands of 
times and it can damage already weakened fabrics.

Don’t think needle a is a lethal weapon? Try sewing through your finger. 

What To Test With

Many new embroiderers are keen to start putting embroidery on 
anything and begin by using old garments. This is actually a great 
way to upcycle and refresh a garment but do make sure that it’s 
not already too worn or it won’t stand up to being stabbed by a 
needle repeatedly.

If you sew, you may have a stash of fabrics or scraps you can test 
with. Just make sure when hooping them you are hooping on grain 
and not just slapping it in the hoop anyway it will fit. 

 Actually, you might try hooping off grain to see what happens. I’ll show you 
how that affected a design in the hooping section.

If you don’t have anything suitable, shop your local Goodwill, Thrift 
store, or yard sale. At these places you can find common garment 
fabrics that are much less expensive than buying a similar material 
at the fabric shop. Don’t worry if it’s not your size or it’s not some-
thing you’d wear or even stained. The point is to get test fabric 
economically. 

You don’t need to cut up any of these items into hoop size pieces, just find 
a free spot to test. A tee-shirt or other tubular item can be made more 
manageable by slicing up one side all the way through the sleeve to turn it 
into a flat piece. Having a towel, tee-shirt, sweatshirt, and whatever else you 
routinely sew on handy for a test run will let you know if any adjustments 
need to be made.

If you do find something cool, by all means, get that. I bought this 
denim jacket for only $4.50 and upcycled it with some embroidery. 
These designs are available with my Craftsy class, 20 Things Ev-
ery Machine Embroiderer Should Know.

Back To Those Fabric Questions

If you sew, when you shop for fabric do you shop as much by feel 
as with your eyes? Use those senses when selecting and analyz-
ing fabrics for embroidery as well. You’ll want to feel the fabric 
both before and after embroidering to see how the design and 
stabilizer affected things. 

https://lindeegembroidery.com
https://lindeegembroidery.com
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The first thing we usually look at is whether the fabric is a knit or 
a woven. When we first got the Melco and were doing production 
embroidery, Bill didn’t know a knit from a woven. Since he always 
wore short sleeve button-down collar woven shirts, I’d ask him, 
“Does it feel like your shirt or your socks?”

When Bill would tell me, “It’s like my shirt,” my next question was, 
“Does it stretch?” Then I had to teach him about bias and how 
wovens can stretch even when they are quite stable. However, 
some wovens have Lycra woven in and will stretch quite a bit. 

If it’s stretchy, is it worn stretched on the body like a leotard or 
swimsuit? 

How thick is it? Summer jersey tees and thick winter sweatshirts 
are both knits but they react differently. Skinny satin letters that 
look great on the tee can vanish into almost nothing on a sweat-
shirt. If you’re using a lettering program, look for the “sweatshirt” 
setting or add a little more compensation to fatten those letters up 
a bit.

Is your fabric soft and drapey? Will the embroidery negatively af-
fect that? It might if you’re embroidering on the bottom of a swirly 
skirt or curtains but not if the same fabric is used for a cushion or 
to upholster your dining room chairs.

How coarse or fine is the weave? A heavy weave like canvas duck 
will deflect the needle to one side or the other of the weave and 
can make your design look jagged.

I’ve enlarged this image so you can clearly see how the coarser 
weave of this linen fabric is affecting the stitches. 

https://lindeegembroidery.com
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The needle is being deflected to one side or the other of the weave 
so the edges of the embroidery aren’t completely smooth. Design 
from Fanciful Birds.

How open is the weave or knit? Denim is very tightly woven and 
can suffer from the “full bathtub” effect. 

On the other hand, I have embroidered on fishnet, which is more 
air than fabric. In that case, I used nylon organza as a stabilizer 
and the design was successfully stitched on that with the fishnet 
just going along for the ride. Short stitches can be a problem on 
loosely woven fabric because if the needle drops into the same 
open space, a stitch might not form or will form but not hold when 
the stabilizer is removed.

Mesh window screen material is another popular fabric to stitch on 
that’s quite open.

Is the fabric textured? Will the design become lost? Even satin 
stitched monograms on plush towels can have their edges blurred. 
While many embroiderers will use a water-soluble film topping to 
prevent the stitches from sinking in too deeply while stitching, this 
won’t prevent any nap problems once the topping is gone. Using 
software to add “knockdown stitches” can give excellent results 
here. You saw examples of this in the chapter on a well-prepared 
design.

Make sure that if you do use a temporary topping that the removal 
is compatible with your fabric’s care requirements.

With the right preparations you 
can embroider on fishnet!

You do remember the discussion 
on fabric displacement from the 
chapter on a well-prepared design, 
right?

https://lindeegembroidery.com
https://lindeegembroidery.com
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What about fabric color or pattern? How can you prevent bleed 
through? There are permanent color block toppings that can help 
here but they have their own issues.

Is the fabric neither woven nor knit? It’s entirely possible to em-
broider leather, vinyl, paper, wood, and even metal in your embroi-
dery machine. You’ll want to make sure that you aren’t unintention-
ally creating cutwork by using a needle that is too large or a design 
that is too dense.

What are the fabric’s care requirements? Is it dry clean only? If so, 
water-soluble stabilizers are out. Will it shrink? Should you pre-
wash to pre-shrink or check for color bleeding? 

When I embroider for myself, I prewash. I don’t do much produc-
tion embroidery anymore and when I did, I only prewashed if it 
would improve the quality and I cleared that requirement (and 
extra charge) with the client. 

What About Fiber Content?
Notice that we haven’t really discussed fiber content? Wool, cot-
ton, and silk can all be made into very different types of fabrics. 
Yes, fiber content can be a factor, but that tends to relate more 
to the care requirements (machine wash, dry clean, etc.) than the 
actual physical characteristics. If you focus on physical character-
istics—texture, stability, thickness, pattern—you can make better 
decisions about all those other arrows flying into the fabric in my 
diagram.

What About “Well Suited To The Item Being 
Embroidered”?
At one of the first conferences I attended, they had a contest with 
a variety of categories and one of them was something like “the 
weirdest thing to embroider.” The winner was a condom. If you’re 
considering functionality, well that probably doesn’t qualify as well-
suited. I don’t even want to think about that one! 

Another winner was a sweet message on a plant leaf. I thought 
that was a clever way to send a personalized message to some-
one even though the leaf might not have liked it. It would be a fun 
idea on faux foliage. Corsages anyone? 

Toilet paper and soap are other fun and funny things to embellish 
with thread. Is it appropriate? That depends! 

Lampshade punched with a large 
needle using a redwork floral 
design.

https://lindeegembroidery.com
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I popped into my corner Walgreen’s the other day and the cashier 
was sporting a Disney design (to advertise the fact that she was 
an embroiderer—she even gave me her card if I needed some 
work done). 

There really wasn’t anything explicitly wrong with stitching that 
particular design on a chambray shirt, but I just didn’t think it was 
an appropriate design for work attire at Walgreen’s on someone 
pushing 70. I’ll overlook the fact that it was very badly done with 
horrible registration and massive puckering.

So appropriateness could mean a lot of things. Will it compromise 
the integrity of the item’s intended use? Is it appropriate for the 
person? I’ll leave that open to your discretion. 

The best way to learn if a design is well-suited to a particular fab-
ric is to do a lot of embroidery. Over time, you’ll learn how to push 
the boundaries and get acceptable results on not-so-average 
fabrics. We’ll come back to that in the chapters on hooping and 
stabilizing. 

Use Those Included Designs! 
In the meantime, hoop up some weird fabrics and stitch on them. 
Are there some designs in the included set that work better or 
worse? Store those in a binder with some notes so that when 
you’re working with a similar fabric in the future, you can see what 
design characteristic are more compatible than others.

https://lindeegembroidery.com
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“A properly maintained and tuned 
machine using the correct needle 

for the thread and fabric”

The focus of this part is on the hardware—your machine and the needles you use. 
There’s quite a surprising bit to cover here. You need to know what maintenance you 
can perform and how to do it. Performing basic, routine maintenance such as thor-

oughly cleaning the user-accessible areas will go a long way toward protecting your invest-
ment and reducing downtime.

Understanding thread tensions, both needle and bobbin, are vital for proper stitch forma-
tion and to reduce puckering and thread breaks.

Choosing and using the right needle for your fabric and thread will provide the most pre-
cise stitching with the least fabric damage and thread breakage.

All that and more are covered in this part!

PART

#3

Part 3: Well-Tuned Machine

Part 3: Well-Tuned Machine

https://LindeeGEmbroidery.com
https://LindeeGEmbroidery.com


94  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 3 Well-Tuned Machine

CHAPTER 9:

Maintenance 

We’ve wrapped up the first bullet point on the quality em-
broidery list. The next one is “A properly maintained and 
tuned machine using the correct needle for the thread 

and fabric.” That seemingly simple statement covers a lot of terri-
tory. 

In this Chapter
•	 Why maintenance is vital to a quality design
•	 How to clean your machine
•	 Some tools to use and ones to avoid
•	 Maintenance do’s and don’t’s

In this section, we’ll cover general machine maintenance such as 
cleaning your machine and checking for damage, upper and lower 
thread tensions, and needles. Thread is the third bullet point and 
fabric was covered in the last section.

Maintenance! What Maintenance?
Your machine is your most significant single investment for em-
broidery. Think of it like your car. Both need routine maintenance, 
tune-ups, and occasional overhauls.  

You feed your machine thread, stabilizers, and fabric and that 
leaves behind “exhaust” that needs to be cleaned out. A clean and 
well-maintained machine will run more smoothly and require fewer 
repairs.

Let me start by saying I’m not a certified technician and I let my husband 
handle the maintenance on the multi-needle. You need to find out what’s right 
for your machine and what tasks you can do and are willing to do. Read your 
manual and ask for a class or a one-on-one with someone who does know the 
maintenance requirements for your machine. 

Multi-needle machines require more maintenance than domestic 
single needle machines and quite a bit can be done by the embroi-
derer. Some home machines require no oiling by the user. All ma-
chines need to be cleaned to eliminate dust, fuzz, lint, and threads 
from clogging up the working parts. 

Chapter 9: Maintenance 

https://LindeeGEmbroidery.com
https://LindeeGEmbroidery.com


The Embroidery Recipe |  95© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

9CHA
P

Maintenance 
Even with regular maintenance on your part, it’s essential to have 
a qualified technician perform appropriate service on all of your 
machines and do any preventative maintenance at least once per 
year. With proper care and maintenance, your machine(s) will last 
you many years. 

If you have an embroidery business, those machines are your 
workhorses and you need to treat them with special care. If they 
aren’t performing at top efficiency, you are losing money.

•	 Have an authorized dealer do basic maintenance on your 
machine at least every two years, preferably more often if you 
use it frequently, including cleaning, oiling, adjusting tension 
and a general test of working parts. Also, have them stitch 
out an embroidery design to confirm tension.

•	 If your machine has been sitting unused for a year or more, 
ask your dealer if it should be serviced to make sure all its 
moving parts are still functioning correctly.

Ban The Bobbin Bunnies

What’s the number one thing you can do to keep your sewing 
machine running smoothly? Clean out the lint! It’s an unavoidable 
by-product of sewing. 

The more you stitch, the more lint sifts into the guts of your ma-
chine. You’d be surprised by how the tiniest bit of fuzz in just the 
right spot can dramatically affect stitch quality. 

Little pieces of thread can cause trimmers not to work, and even 
work their way down into machine parts—in some cases even 
locking up your machine. Keeping things clean, especially around 
the sewing hook (the part where you snap in your bobbin case) is 
imperative to keep your machine humming along smoothly.

How Often?
That depends… How often and for how long do you use your ma-
chine? What types of fabrics and threads to you typically feed it? 
If you’re stitching with cotton bobbin thread on a fabric like Minky, 
you may have to stop and de-fuzz quite frequently.

I like to do a quick inspection and brush swipe when changing the 
bobbin. If I notice an overgrowth, I’ll do a thorough cleaning as 
soon as possible. It’s also a good idea to clean your machine at 
the end of a project, so it’s ready for the next one when you are. 

https://LindeeGEmbroidery.com
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Umm, yes, this project generated a lot of fuzz. What you can’t see in this blurry 
photo is that even the presser foot is coated. And those gray smudges? Duct 
tape goo. I’d say this one’s a little overdue for a thorough cleaning!

Cleaning the machine is also a good troubleshooting addition 
to “Change the Needle, Change the Thread, Adjust the Tension, 
and Start Again.” You can solve most stitching problems with just 
these four steps.

Other Non-Standard Maintenance Cleaning 
Tasks

I often use duct tape or blue painter’s tape for additional hoop se-
curity or when stitching in-the-hoop projects. Sometimes a piece 
of tape will come loose from all the back and forth hoop move-
ment leaving a sticky residue on the bed of my machine. 

Any adhesives or other gooey things (do you eat while you stitch?) 
need to be cleaned off at the first available opportunity to avoid 
collecting lint or dirt or otherwise gumming up your machine and 
staining your project. 

If needed, I’ll dab a little Goo-Gone on a soft cloth to remove 
stubborn stickies. Don’t pour it on your machine! I also like to 
use a mild cleaner (my favorite is Shaklee Basic H at the “window 
cleaning” strength) sprayed lightly on a soft cloth to clean off any 
remaining Goo-Gone or other substances. Never spray onto your 
machine, especially the screen.

https://LindeeGEmbroidery.com
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What About Oil?
The Tin Man from “The Wizard of Oz” definitely knew the value of 
proper oiling. Lubrication is the number one element to maintain-
ing a smooth running embroidery machine. Many home machines 
have self-lubricating parts and oiling your machine inappropriately 
could cause damage. Always refer to your operator’s manual to 
see when, where, and how to lubricate your machine and if a par-
ticular oil is recommended.

If you do oil your machine, place a cloth over the throat plate to 
catch any oil. You might want to do a short test sew to make sure 
no oil is still leaking. This would be an ideal time to run a tension 
test. Although I’ve heard recommendations for using a water-sol-
uble topping to prevent oil from marring a project, once you start 
adding stitches, those threads are no longer protected because 
the topping is now under the stitches.

If your machine does require oiling, be vigilant about following the 
prescribed schedule and use only the oil recommended by the 
manufacturer. 

Don’t use WD-40™ on your machine; it contains a solvent that 
can strip the oil without replacing it. You won’t notice the gradual 
change until your dry metal parts come to a screeching halt—
possibly seizing up in mid-stitch. If, for some reason, you do use 
such a product, make sure to treat those exposed parts to liberal 
lubrication.

Other Damage Control

Check the throat plate and bobbin area for burrs, dings, and 
scratches, which can contribute to thread breaks. In some cases, 
you may be able to polish these away. Worst case, you’ll need to 
replace them. 

Use care if you choose to polish damaged parts! You don’t want to change the 
shape of the piece. Use crocus tape, cord or cloth to polish. Don’t use emery 
products. (Crocus polishes, emery cuts.)

If you’ve dropped your bobbin case on a hard surface, it can get 
dented or become out of round causing uneven bobbin tension. 
Backup bobbin cases are a good idea!

Bobbins, too, can become damaged. If you wind your own bob-
bins and do a lot of embroidery, over time, you’ll be rewinding 
that bobbin many, many times. Bobbins can become chipped, 
cracked, or misshapen. Bobbins are inexpensive and easily re-
placeable. 

Tip: To remove oil drips from 
garments, try baby powder.

CAUTION: Oiling should only be 
done AFTER your clean out all 
the lint! Otherwise the oil will 
glue the lint together and wreak 
havoc in your machine and will 
most likely cost a trip to the 
repairman.
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If you ever sew into the hoop while embroidering, you can cause 
damage beyond what you see to the needle, hoop, and project. 
Machine timing can be thrown out of whack and you’ll likely need 
a service tech for that. Experienced multi-needle operators may 
have the tools and skills to check such issues, but that’s not a 
user repairable item on a home machine.

Always stay with your machine while it stitches. The faster you can 
stop it when something goes awry, the easier it is to recover. 

A bird nest can eat a hole in your project, and a hoop pop may 
not just ruin the project, but cause more significant damage if 
the machine stitches into the hoop. I had a bird nest once on the 
Designer SE that knocked the trimmer out of position and disabled 
embroidery until it could be repaired.

I know some of you use a baby monitor to keep tabs on your machine while 
it stitches so you can do something else. I’m always watching the design sew. 
If I’m testing, I want to see if there are any errors I can correct. And if I’m 
working on a project, I want to catch any problems like thread shredding, 
tension issues, or the wrong color stitching as soon as possible.

How To Clean Your Machine

GETTING STARTED

1.	 Before you even begin, make sure you have the time to 
complete the job without interruptions from other people, 
tasks, or pets. Interruptions that leave the machine partially 
disassembled are the perfect opportunity for parts to get mis-
placed or lost. You really want to do this in just one sitting, so 
you don’t forget what you were doing.

If you’re missing some key components, 
here’s a handy little set available on 
Amazon.

2.	 Set up a clear, well-lit space where you have plenty of room 
to organize everything you need and everything you take out 
of the machine.
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3.	 Gather up all your supplies and tools. That includes your 

manual! Other things you’ll need to include a brush (your 
machine probably came with one or get one especially for 
sewing machine cleaning or a toothbrush works, too), a 
screwdriver, canned air, and vacuum cleaner with small at-
tachments. A soft cloth is useful and I like an old, well-worn 
tee-shirt because it’s soft without being linty. I also like to use 
a plastic ice cube tray to organize the parts I remove.

•	 Other useful tools for cleaning include tweezers, pipe 
cleaners, and disposable mascara brushes. I like a 
good quality camel hair artist’s brush with long bristles 
that are rounded at the end—not trimmed straight 
across; these are really good at grabbing lint. I often see 
recommendations for cotton swabs but these can leave 
fibers behind so I don’t recommend them unless you’re 
cleaning a very smooth surface.

•	 You can also purchase small vacuum cleaner attachments 
that are perfect for sucking out lint and fuzz—which is 
even better than canned air that may blow particles further 
into your machine.

 

Mini vacuum attachments are 
perfect for cleaning out your sewing 
machine and even your computer.

•	 A small flashlight is a great asset for seeing into the dark 
recesses of your machine.

4.	 If you’re replacing needles, make sure you have the right size 
and type. 

Most of us have cell phones with 
cameras. If you’re concerned 
about taking your machine apart 
to clean it, take a picture at each 
step as you go. You can then 
use that to help you put it back 
together.
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About That Canned Air

Yes, I mentioned canned air. I am careful where and how I use it. 
For example, I will spray directly into the bobbin case area on my 
12-needle because it’s an isolated little box and little bits can’t go 
anywhere else. On the other hand, I don’t direct canned air into my 
home machines, only at parts that are removed from the machine. 

An important thing to know about using canned air is that it can 
introduce moisture into your machine’s interior or wherever you 
spray it. To avoid this, hold the nozzle at least 4” away. Spray so 
the air is at an angle to the parts you are cleaning, and always 
blow lint OUT of the machine rather than into it. 

Never use your breath to blow lint from inside your machine. Your 
breath contains more moisture than canned air and, over time, can 
cause corrosion. Instead, use the little brush that came with your 
machine to sweep out debris.

Take care when using canned air; it can force dirt and lint further into the 
machine. Yes, service techs use compressed air, but they usually have the 
machine apart or open when doing so.

The Cleaning Process

Because there are so many variances in machines—top loading 
bobbins, front loading bobbins, multi-needle machines with an 
isolated bobbin case area versus home machines where it’s more 
integrated into the working parts of the machine—you’ll definitely 
need to find out how to clean your machine.

1.	 If you read your manual, you’ll see that it strongly recom-
mends that you unplug and often even disconnect the foot 
pedal so that you don’t accidentally start your machine. 
Other smart safety measures include removing the needle 
and presser foot. You might have to remove those to access 
the area under the throat plate.

2.	 Remove the throat plate and clean out that area with the 
tweezers, brush(es), and/or vacuum cleaner.

3.	 Carefully take out any removable parts and clean them. 
Canned air can be used on these parts—take care not to 
introduce any moisture.

4.	 Wipe down your machine with a dry cloth to make sure you 
remove all the dust you can before reassembling.

5.	 If your machine required any oiling or other lubrication, be 
sure to wipe up any excess.
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6.	 Reassemble your machine. Remember to be extra careful 

and put it back exactly how you found it. Refer to your manu-
al or photos you took earlier for reference.

7.	 Do a test sew-out to make sure everything is working cor-
rectly so that it’s ready to go. This is a good time to run the 
FOX or H test to check your tensions.

Practice PMS  
(Preventative Maintenance Servicing)
Regular maintenance leads to less downtime, fewer operating 
problems, a longer machine life, and a machine that holds its value 
much better. It’s easy to see how that translates into more fun and 
less frustration.

PMS Checklist
•	 Read and study the operator’s manual
•	 Understand that maintenance is never-ending
•	 Understand that the more maintenance you do, the more 

(bigger, expensive) maintenance you prevent
•	 Check all grease and oil points
•	 Examine the thread path for wear, especially those little felt 

pads on multi-needles
•	 Clean underneath the throat plate and around needle shaft, 

removing lint and thread build-up
•	 Commercial machines have more user-serviceable parts than 

home machines
•	 Make a maintenance schedule chart for your machine to 

avoid overlooking critical tasks

A Few Random Tips

When threading a home embroidery machine, make sure your ten-
sions are released; usually this means the presser foot is up. 

Also, resist the urge to pull the thread , through the tensions discs 
to “save thread” when removing thread from the machine. The 
thread can get caught in there requiring a service call for extrac-
tion. Instead, clip the thread at the first thread guide on the ma-
chine closest to the spool and pull the thread tail through the 
machine. 

My old mechanical Necchi had a 
“door” on the left hand (needle 
side) of the machine that could 
be opened to retrieve snagged 
threads. Most home machines 
don’t allow user access to this 
area so if a thread shreds badly 
and snaps with the frazzled 
end up in the machine, it can be 
difficult to remove. And, if you 
try pulling it out “backward” 
from the spool end, it can even 
break inside the machine. (Use a 
tiny crochet hook to grab it via 
the slot where the take up lever 
travels up and down.) Janome 
machines do have an accessible 
“door” where you can get a wad 
of thread out of the take-up lever 
easily.
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When changing the bobbin, check that the bobbin is correctly 
threaded. For front-loading bobbins, make sure the bobbin case 
is fully and correctly inserted into the machine. A dirty or improp-
erly placed bobbin case may be the culprit behind frequent thread 
breaks and bird’s nests.

Unless your machine calls for a metal bobbin, avoid them. In high-
speed machines, a sudden stop can cause backlash—a condition 
where the bobbin actually spins backward for a moment, creating 
a terrible tangle in the bobbin case.

Make sure you’re using the correct embroidery foot and that it’s 
attached securely. On machines that have a screw on foot, I like 
to give it a little wiggle to make sure it’s still secure after all that up 
and down movement. If the foot isn’t tightly attached, the needle 
can hit it and snap.

Needles are a vital aspect of maintenance and we’ll discuss them 
shortly.

Maintenance Do’s & Don’ts
•	 DO: Read your manual.
•	 DO: Oil the machine as written in your manual.
•	 DON’T: Oil the machine if it tells you not to.
•	 DON’T: Over oil.
•	 DO: Only take small areas apart at a time.
•	 DO: Wipe the machine with a soft cloth often.
•	 DON’T: Work on your machine plugged in.
•	 DON’T: Take apart the machine beyond the user-serviceable 

parts. Today’s machines have circuit boards that can be 
blitzed with static electricity.

•	 DO: Keep your machine in a clean area and cover it to protect 
from dust when not in use.

•	 DO: Unplug your machine if it’s not plugged into a surge 
regulator and you won’t be using it for a while.
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CHAPTER 10:

Thread Tensions

If you’re experiencing bobbin thread on the top, excessive 
needle thread on the back, or too many thread breaks, don’t 
skip this section!

In This chapter:
•	 What is tension?
•	 Why understanding and managing tensions can make a 

difference in your stitch outs
•	 When to change the needle tension vs. bobbin tension
•	 How to adjust your bobbin tension (drop-ins and front-

loading)
•	 Examples of good and bad tension

I’m including tensions in this section because it’s a sort of machine 
tuning that you may need to do frequently.

It’s interesting that I just assume I’m going to be tweaking tensions 
on my multi-needle but then expect my home machines to be 
“smarter” and magically manage that. 

Apparently, I’m not alone in expecting miracles from my home 
machines if I use Facebook embroidery complaints as a measure. 
Granted, it’s much easier to adjust tensions on the fly on a multi-
needle since the dials are right there on the front of the machine 
and you don’t have to dig through a digital screen. (Add another 
tick on the list of why your next machine should be a multi-needle!)

Tension settings are not a “once and done” kind of thing. Just ex-
pect that you will need to tweak them from time to time.

There Are Three Tensions!
When it comes to embroidery and tensions, there are three ar-
eas where we need to pay attention: fabric tension (controlled by 
the hoop), needle thread tension (upper thread path), and bobbin 
thread tension (lower thread path). We’ll focus on thread tensions 
here and save the hoop until later. 

Chapter 10: Thread Tensions
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Whether you embroider on a single needle home machine or a 
multi-head multi-needle commercial machine, the symptoms, 
diagnosis, and treatment of tension problems are the same. If it 
were only as easy as sprinkling a couple of ground up Tylenol Ten-
sion Headache tablets over your machine to cure threadaches!!

Tension Troubles Aren't Trivial

If you’re a member of most any machine embroidery group on 
Facebook where members share tips, it seems not a day goes by 
where someone doesn’t post an image of bobbin thread pulling to 
the top or some nasty bird nests with the plaintive plea of, “Why 
does it do this?” Aside from hooping the fabric and what stabilizer 
to use, mastering thread tensions seem to be the biggest frustra-
tion among both home and commercial embroiderers.

Proper tensions are required to form a secure stitch suitably bal-
anced for the technique you’re doing. As the needle carrying the 
top thread passes down through the needle hole in the throat plate 
and intersects with the bobbin thread, and the needle comes back 
up, the thread will tighten, and a stitch is formed. 

When the tensions are just right, the bobbin thread will keep the 
top thread on the back, and the stitch will be neither too tight nor 
too loose. An overly tight stitch will pull on the fabric and can even 
break threads. An overly loose stitch will be loopy. In other words, 
Goldilocks in action again.

UPPER THREAD TENSION 

At least on home machines, we have numbers for setting needle 
thread tensions (multi-needle machines use unnumbered dials). 

Unfortunately, on most home machines, you’ll need to tap your 
way through a control panel to find the thread tension setting 
whereas, on a multi-needle, the tensioners are right on the front of 
the machine. Another multi-needle advantage is multiple tension-
ers per thread versus just one control on home machines; those 
extra tensioners give us the ability to really fine-tune controls. 

It’s kind of like my car radio. Remember when they had “real” 
knobs that you could set the perfect sound level? Now they are 
“digital” knobs and it seems that one more click up is just a little 
too loud. Sometimes when you gain ease of use, you sacrifice 
ultimate control.

Having multiple tension dials may 
seem overwhelming but it really 
lets you dial in the exact tension 
you want! (SWF 12-needle)

Thread tension is one of the most 
frustrating subjects within the 
world of embroidery! 

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  105© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

10C
H

APThread Tensions
LOWER THREAD TENSION

Bobbins, on the other hand, have no such indicators no matter 
what kind of machine you have and instead are set by “feel” by 
adjusting the tension screw on the bobbin case and then testing to 
verify the setting. 

Mastering adjusting, and maintaining appropriate thread tension is 
a learned skill, and once developed, it will make a huge difference 
in your finished embroidery quality. Alternatively, there are gauges 
for setting bobbin tension more precisely. 

Unfortunately, many embroiderers are warned to never touch 
the bobbin tension. All bobbin cases have an adjustment screw, 
although some may be sealed over to avoid adjustments. If that’s 
the case and your machine only came with that one case, buy an 
additional case; it’s well worth it!

Some combo machines include one bobbin case for sewing and 
a second one for embroidery. Make sure you’re using the correct 
bobbin case.

Having separate bobbin cases is a good idea because embroi-
dery thread is thinner than standard construction thread. Also, the 
stitches in machine embroidery are balanced differently than quilt-
ing or garment construction. 

For embroidery, you’ll see the top thread pulled to the back where-
as “normal” sewing evenly balances the top thread with the bob-
bin, so they meet in the middle.

In embroidery mode, the needle thread is pulled to 
the bottom of the fabric due to the tighter bobbin 
tension. In this case, the top thread will be visible 
on the back of the quilt.

Balanced machine tensions result in the bobbin in-
tercepting the needle thread within the batting of the 
quilt. The result is that no top thread shows on the 
bottom and no bobbin thread shows on the top.
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Why Is Tension Management Important?
If your bobbin thread is too tight, you’ll be using up more deco-
rative thread than is necessary. Bobbin thread costs less than 
needle threads, so proper tensions result in better and more eco-
nomical thread usage. 

Appropriate tensions also result in fewer bird nests and thread 
breaks, and that means less downtime and higher quality de-
signs. And need I include less frustration and gnashing of teeth?

What Is Tension?
Tension is merely the tug of war that occurs between the needle 
thread and the bobbin thread. And just like the game, the stron-

gest side “wins.” 

If the top thread is stronger—meaning that it has more ten-
sion and is, therefore, tighter—the bobbin thread will be pulled to 
the top. Conversely, if the bottom thread has more tension than 
the top thread (the top thread is looser and has less tension), then 
the top thread will be pulled to the back. In other words, the tighter 
tension is the side that has both threads showing.

Why Does the Tension Change?
There are many reasons why the tension can change. First, you 
need to understand that the tensioners are a mechanical de-
vice and are set to a certain space. Over time and use, they can 
change.

Imagine two pie tins held up sideways with the bottoms facing 
each other. These are your tension discs. 

Too  
Loose

Too 
Tight

Just  
Right

Imagine the red “pie tins” 
are your tension discs and 
the blue line is thread. 

To give a more personal example… 
Imagine your skinny jeans. If 
the tension is too tight, you can’t 
breathe or move easily and if too 
loose, they might bag in places. 
You want them to fit just right!
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If the pie tins are held firmly together, thread cannot be pulled 
through. A proper tension would allow enough space between the 
pie tins so that the thread can pull through just right—not too tight 
and not too loose. 

Now imagine that you switch from a thin thread to a thicker thread. 
If the pie plates aren’t moved apart a bit, that heavier thread can't 
move through at the right tension; it will be too tight. 

On a home machine, the upper tension discs are opened up when 
the presser foot is up and then closed when the presser foot is 
lowered. This is why it’s crucial to always thread with the presser 
foot up and always sew with the presser foot lowered.

So, if you change the type or weight (thickness) of the thread you 
use in either the needle or the bobbin, the balance in the tug of 
war changes. The thicker the thread, the more pressure the ten-
sion mechanism places on that thread. Even thread texture and 
moisture can affect tension to some degree. 

If you notice a change after you insert a new bobbin, did you 
change the type of bobbin thread? Are you using pre-wounds from 
a different company? Is the fiber content and size the same? If 
you’re winding your own bobbins, did you wind evenly, not over-
fill, and wind with the correct tension—not too tight and not too 
loose? Is it the same thread?

You may also notice bobbin thread is more likely to be pulled to 
the front on very short stitches in runs and satins. One more thing 
that can cause tension problems is the thickness of the goods in 
your hoop. Really thin fabrics are more likely to have the bobbin 
show on the top, especially in areas of short stitches. 

If you have a cap frame for your multi-needle, you may often need 
a tighter tension for stitching caps. 

The tension can also change after a visit from the tech, who all 
seem to think tighter is better. (Has to be a guy thing…)

Which Tension To Adjust?
That depends… Are you experiencing problems? Who’s winning 
the tug of war? Did you change the type of thread you're using? 
Was it the needle thread or the bobbin thread?
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If you’ve changed needle thread (type or thickness), then adjust 
the upper tension. Likewise, if you’ve changed the type or weight 
of bobbin thread, then adjust the bobbin. You won’t always need 
to make tension adjustments when you change threads, but the 
idea here is to adjust the tension where the change occurred. 

If you’ve been stitching along just fine and the bobbin thread is 
suddenly pulling to the top it can mean that the upper thread 
is possibly hung up on something that’s causing it to pull more 
tightly or the bobbin thread is experiencing an issue, possibly lint 
in the tension spring. 

Start by checking the thread paths and re-threading the machine if 
necessary, both top and bottom. Bobbin tension can change with 
pre-wound bobbins when they get down towards the core (usually 
tighter rather than looser); in that case, just replace the bobbin.

Before Adjusting The Tension, Do This!
If you read the previous chapter on maintenance, I mentioned that 
even a tiny speck of lint could cause problems and the primary 
place you’ll see that is in the bobbin tension spring. Before you 
make any adjustments, thoroughly clean the bobbin case and see 
if that cures the problem.

It’s quite common to have thread or lint lodged in between the ten-
sion spring assembly on the bobbin case. This foreign matter pre-
vents the spring from closing on the thread, resulting in little or no 
bobbin thread tension and that means bobbin thread on the top. 

To clean out the tension spring/clip gently run a piece of heavy 
paper underneath the spring/clip. I like to use the corner of a thin 
business card. Be very careful when doing this so that you don’t 
dislodge the spring/clip. The spring/clip has a small lip that fits 
into a groove on the left side on the top of the bobbin case. Make 
sure that it is still in this groove when you’re finished. 

For a Drop-in Case: Remove the 
bobbin case from the machine 
and slide a business between the 
tension plate base and the ten-
sion spring, then slide the paper 
behind the notch to remove any 
dirt or dust.

Busin
ess 

Card

Tension Spring NotchTension Plate Base
Tension Spring
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For a Push-in Case: Remove the bobbin case from 
the machine and slide a business between the tension 
plate base and the tension spring.

Some people recommend using a pin to clean under the spring. I think you 
should avoid that or anything made of metal. A pin could scratch or damage 
any surfaces ,and that will cause thread abrasions and breakage; you’ll have 
to replace the bobbin case.

Check and see if cleaning corrected the problem. If not, then it’s 
time to adjust the tension screw.

How Often Should You Clean the Bobbin 
Case?
Whenever it needs it! 

Dirt and debris collect under the tension spring of your bobbin 
case very quickly and need to be removed on a regular basis. The 
thread you’re using along with the fabrics you stitch affects how 
much and how quickly crud collects. Cleaning often enough is 
something many embroiderers overlook, but it’s one of the main 
causes of tension issues.

Two Types of Bobbin Cases

To know how to adjust your bobbin case, you’ll need to determine 
what type you have.

Drop-in style bobbin cases are now the most popular style on 
home embroidery machines and are most commonly made of a 
plastic or synthetic material. Drop-in bobbin cases make it easier 
to insert a bobbin correctly. 

The downside is that it’s a little more work to remove the actual 
case for adjusting and it’s much more inconvenient when you run 
out of bobbin thread before your design finishes because you’ll 
have to remove the hoop to change a bobbin. Also, it can be more 
difficult to free a bird nest than a front-loading system. 

For drop-in bobbins, it’s smart to 
start your embroidery project 
with enough bobbin thread to 
complete the project to avoid 
having to stop in the middle of an 
area and do it.
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Front-loading or “push-in” bobbin cases are made of metal and 
the entire case comes out whenever you replace a bobbin. While 
it’s easy to insert a bobbin, it’s also easy to put the bobbin in 
backward. Plus, it’s quite easy not to properly seat the bobbin 
case in the machine, and you can have a real mess if you start 
stitching. 

On the other hand, it’s much easier to change a bobbin during 
a project and to free a bird nest with front-loading types. Fewer 
home machines still use this type of bobbin and all commercial 
machines use them.

Both bobbin cases have the same adjustment characteristics. 
They both provide a holding screw to hold the tension spring in 
place, and this screw should never be loosened. (This is probably 
where the admonition stems from to never touch the screw.) There 
is also an adjusting screw which can be turned to adjust the ten-
sion.

Adjusting Screw

Tension Spring  

Thread Guide

Bobbin

Slot

Drop-in bobbin case (refer to your 
manual on how to remove it).

Push-in bobbin case.

Looser

Tighter

Tackling Tension Troubles

OK, now we know what tension means, how to make sure the 
bobbin case is clean, and where to adjust the bobbin tension. 
You’ll need to refer to your manual for adjusting upper thread ten-
sions because there’s a lot more variation there. 

Why adjust the bobbin and not the needle?

Most home machines these days are “smart.” They know when 
they’re in embroidery mode and make various adjustments ac-
cordingly. Typically one of those is needle thread tension and it’s 
making an assumption that you’re going to be using 40-wt polyes-
ter embroidery thread. If that’s what you are using and the ten-
sions need adjusting, then get a bobbin case dedicated for ma-
chine embroidery and adjust it for the bobbin thread you’re using.
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If, on the other hand, you’ve been stitching along just fine and 
you’ve changed to a different embroidery thread for a particular 
project and your tension is affected, adjust the needle thread. 
Needle thread tensions may be adjusted by turning tensioner 
knobs or through an on-screen control panel. Refer to your manual 
if you don’t know how to adjust needle thread tensions.

Home machines will have one control for needle thread tension while multi-
needle machines will have several tensioner mechanisms for each needle. 

In other words, for long-term changes, adjust the bobbin; for tem-
porary changes, adjust the needle (it’s easier). For purposes of this 
discussion, we’ll assume we’re going to adjust the bobbin.

The next step is to determine whether your problem stems from 
tensions that are too loose, too tight, unbalanced or a combina-
tion—and that’s not always a simple task. Who’s winning the tug 
of war will tell you which side is pulling the most, which is a good 
idea of balance but you can also have stitches that are too tight or 
too loose and still have balance.

Tensions that are too loose will manifest as fluffy looking stitches 
on the top. The good thing about that is they cause less fabric 
distortion when sewing. 

The bad thing is that loose top stitches can cause bird nesting 
where the top thread is pulled to the back and forms a big wad. 
Loose stitches are also more likely to catch and snag on items 
after the embroidery is completed.

Bird nests are unsightly 
wads of thread on the back 
of the embroidery.

Random loopy stitches on occasion can happen even with good 
tension due to how the thread is feeding. Looping in longer stitch-
es in runs and fills is a problem on some machines. Satin looping 
is less likely on those machines because the stitch directions are 
always reversing and tightening the stitch.

Balanced tensions that are overly tight can pull the stitches so 
tightly that you experience registration problems where there are 
gaps between areas and contribute to puckering. You may notice 
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holes in your fabric where the thread has pulled away from its 
anchor point. Overly tight tensions can increase thread breaks as 
well.

A top thread that’s too tight pulls the bobbin thread up, maybe 
only a little here and there or a lot. Your sample might look like it 
has little white specks salted across the surface and the edges 
can look jagged where the bobbin thread is pulling to the top.

Using the wrong bobbin type or size for your machine can cause 
all sorts of tension problems. Really smooth threads tend to pull 
more tightly as do thicker threads. Plus, heavier threads can make 
your embroidery feel really stiff and thick.

We’re looking for stitches that rest nicely on the fabric without be-
ing pulled too tightly, and with the right amount of needle thread 
pulled to the back and no bobbin thread showing on top. Not too 
tight, not too loose, just right.

Why Starting With The Bobbin Tension Is 
Better

On multi-needle machines, we set the bobbin tension first and 
then the needle tensions accordingly. There’s really no reason why 
you wouldn’t follow this dictum on home machines either.

Why start with the bobbin? Because no matter how many needles 
your machine has, it only has one bobbin. This one bobbin univer-
sally affects the tensions on every needle. 

If you have a single needle machine, most likely you start adjusting 
tensions at the needle. While this tactic often works well, it won’t 
correct a poorly tensioned bobbin case so please don’t overlook 
this critical area of proper stitch formation.

There are three primary ways the bobbin tension is set:

1.	 By feel

2.	 Via the “bobbin drop” test (only works with a front-loading 
bobbin)

3.	 With a tension gauge

The Tension Gauge

Using a tension gauge is the most accurate method and can be 
used by both home and commercial machines. There are vari-
ous gauges on the market from low-cost spring gauges to pricey 

Bobbin thread showing on the 
top means the needle thread is 
winning the tug of war and is 
therefore too tight relative to the 
bobbin thread.
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digital ones. They’re generally intended to measure bobbin tension 
and can also be used for measuring needle tensions. There are 
specialty digital devices designed for measuring needle thread, 
which are better suited for multi-needle machines.

While there are recommendations for appropriate settings, each 
machine may have its own preferences so you will need to experi-
ment and see what works best. Be sure to keep track so if your 
machine gets serviced and they tighten up the tensions more than 
you like, you can easily return them to your preferences.

How To Measure Bobbin Tension

I have an Echidna Thread Tension Gauge. It’s an inexpensive and 
simple device for measuring tension. Here are their steps for using 
it: 

1.	 Load your bobbin and draw the bobbin thread up through the 
needle hole.

2.	 Tie a simple loop on the end of the bobbin thread.

3.	 Place the tension gauge hook into the loop you just tied and 
slowly and evenly pull the gauge away from the machine tak-
ing note of where the indicator reads on the printed scale on 
the gauge. A good starting point is 50 grams. Less than 25 
grams will definitely be too loose, which means you need to 
tighten the bobbin tension. More than 75 grams is too tight, 
so you’ll need to loosen the bobbin tension.

As you can see, there’s a range where you’ll find the sweet spot for 
your thread and your preferences.

You can also use the Echidna Thread Tension Gauge for checking 
needle thread tension, although it’s less reliable since some ma-
chines release the tension when stopped.

1.	 Thread the upper thread through the needle and presser foot.

2.	 Tie a simple loop on the end of the bobbin thread.

3.	 Place the tension gauge hook into the loop you just tied and 
slowly and evenly pull the gauge away from the machine 
taking note of where the indicator reads on the printed scale 
on the gauge. If your machine does hold the tensions when 
stopped, a useful range is between 80 and 120 grams.

Different gauges may use a different measurement system so refer 
to any instructions that came with it.

Watch this video to see how to use 
the Echidna Thread Tension Gauge.

https://lindeegembroidery.com
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The Drop Test

If you have a front-loading bobbin (“push-in” style) and you don’t 
have a tension gauge, you can use the bobbin drop test.

Start with a well-conditioned bobbin case. By that I mean one that 
is clean and free of lint as well as damage-free. 

Insert a bobbin that is also in good condition—not out of round 
and evenly, but not overly filled if you wound it yourself. Leave the 
thread out of the final pigtail on the bobbin and dangle the bobbin 
by the thread over your cupped hand. A little jerk on the thread tail 
should cause the bobbin to drop an inch or two. 

If it doesn’t drop, the tension is too tight, and the screw needs to 
be loosened. If it drops rapidly, then the tension is too loose, and 
the screw needs to be tightened. 

Remember the rule—“Righty tighty, lefty loosey.” Only rotate the 
screw about ⅛ of a turn at a time (never more than ¼) and test 
until the bobbin drops just slightly. Be careful not to totally remove 
the screw!

If after adjusting several times there is no noticeable variation in 
the tension when sewing a test, it’s a good idea to contact your 
local service tech.

How Long Will A Bobbin Case Last?
Bobbin cases are considered consumable items and sometimes 
need to be replaced; having a spare can be a lifesaver. They can 
last for years, as long as you take care of it and maintain it. 

The worst thing you can do to a bobbin case is to drop it. When 
it goes out of round and doesn’t run smoothly, it’s time to replace 
the case. Also, if your bobbin’s tension spring isn’t cleaned cor-
rectly, it will start tightening and tightening, and you’ll eventually 
flatten out the side. 

The tension spring is supposed to be an arc, with tension created 
at the lowest point where the thread passes through. If you flatten 
the tension spring or otherwise damage the case or impair its abil-
ity to properly tension the thread, you’ll need to replace the entire 
case. 

The bobbin should drop about 1.5” 
before stopping
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If your tension looks like this with 
alternating candy cane stripes, 
either your bobbin or bobbin case 
is out of round and causing uneven 
tensions.

What About “By Feel?”
With practice, an experienced machine operator can learn to be-
come a “human tension gauge” and know by feel what the correct 
tension is. For everyone else, this is just not a reliable method. 

The FOX Test

At your machine or in your software, select a block typeface and 
type the word “FOX” in 1” tall letters. This combination of letters 
provides even width columns with changing stitch angles for test-
ing how the machine controls tensions as the pantograph moves 
side to side versus backward and forward. 

The FOX test lets you see 
if your machine is tension-
ing well on all angles. This 
sample is displaying a bit too 
much bobbin thread.

To be honest, when I test tensions on my multi-needle machine, I 
just use an “H” but on my single needle home machines, I prefer 
the more comprehensive version.

There’s a FOX and an H test design 
included with the sample designs 
the come with this ebook that 
you can use. The H test is set up 
for a 12-needle machine (12 H’s 
each in a different color) and 
requires a large hoop. If you have 
more needles, then simply edit the 
design in software and duplicate 
one of the letters. If you have 
fewer needles, you can either edit 
the design to remove the extra H’s 
or just let the machine repeat the 
color sequence.
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The back side of an H test. If you see no bobbin thread, then loosen 
the bobbin. The middle sample is close but notice where the arrow is 
pointing—no top thread. The far right is slowing a little less than a third 
in the middle so I might want to back off and try again if I really want 
to optimize tension and conserve needle thread.

Too  
Loose

Too 
Tight

Pretty  
Good

Overall, the bobbin thread is a bit too tight and some of the needle threads 
are a bit too loose, as exhibited on the H’s that show no bobbin thread.

So that you don’t have to worry about your fabric selection, simply 
tautly hoop one or two pieces of medium weight cutaway. Using 
a readily visible color in the needle and white in the bobbin, sew 
your test design. 

When stitching the design, move the start position to start at the 
top of the hoop. This way you can repeat the design as needed to 
check after any adjustments are made.

After sewing, remove the hoop (but not the fabric from the hoop) 
and inspect the wrong side of the stitches. Approximately the mid-
dle one third should be bobbin thread but don’t expect a straight, 
even column down the center. The outer third on each side of the 
column should be needle thread. 

Notice if the tension radically deviates as your columns ange 
changes. My old Viking #1 was horrible with stitches that were 
oriented vertically and fine when they were horizontal. Look for 
tightness or looping. Note the settings to the right of the stitching 
directly on the stabilizer using a fine tip Sharpie. 
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Adjust your tensions if needed, reinsert the hoop, move your 
needle down and sew the tension test again. Inspect, annotate, 
and repeat. 

I recommend that if you don’t have a good understanding of how 
tension settings work, that you do some playing around here with 
both the bobbin and needle tensions just to see how they work. 
Once you understand what changes cause which results, you’ll 
feel much more confident about tweaking things when the ten-
sions aren’t within range.

Don’t worry if some stitch outs are bad, it’s good to know what doesn’t work 
as well as what does and you’ll learn a lot about how your adjustments affect 
your stitching results.

For home machine owners, if you’re feeling really scientific and 
you have two large hoops, swap in the second hoop and a pre-
wound bobbin and duplicate each FOX test to see if you get better 
results using one type of bobbin over the other. Or use one hoop 
and sew two lines, one with each bobbin. For an accurate test, 
each bobbin needs to be loaded with the exact same thread. 
(Wind your machine bobbin from a pre-wound.)

After you’ve filled up your hoop, look at the sew-outs and deter-
mine which are technically acceptable and of those, which you like 
the best. Set your machine to those tensions and try sewing the 
FOX test on several fabric swatches to see how they work in the 
“real world.” You shouldn’t get much slippage or pull on two lay-
ers of cutaway so using this for your tension test eliminates other 
potential variables that can simulate tension problems.

If your tensions are really wacky and you can’t get a satisfactory 
stitch-out, your machine needs a play date with a qualified service 
technician. Take your test piece with you to show the technician.

About The Rule Of Thirds

This one-third guide for satin stitches doesn’t apply to other stitch 
types. Nor will it work as well on really narrow columns. The size 
provided here is a reference gauge and works well most of the 
time. 

When you’re embroidering really small letters or thin satin stitches 
(lace is a good example), it’s sometimes hard to see the division, 
and it might not be perfect thirds, but you still should see the line 
of bobbin thread. If you don’t, your tension needs to be adjusted. 

If you’re embroidering a large fill area, you will see mostly bobbin 
thread with a small amount of top thread showing at the edges of 
the segment.
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Do I Tighten Or Loosen?
OK so what if you don’t see a textbook perfect result and you 
need to adjust—how do you know what to do? Here’s a case 
where more needles can help you troubleshoot.

•	 If the bobbin thread is barely visible for all needles, then the 
bobbin is probably adjusted too tightly. If there is too little 
bobbin thread on only one or two needles, then try tightening 
the tension on the top thread for those needles. Bird nests 
are more likely when the bobbin is too tight, and the top is 
too loose.

•	 If the bobbin thread is wider than one-third on all needles, 
then the bobbin probably needs to be tightened a bit. If it’s 
only on one needle, check the tension for that needle, and 
verify the thread path to make sure the thread isn’t caught or 
hung up somewhere.

•	 If the needle perforation holes appear enlarged, but the 
tension appears balanced, then both threads are too tight; 
loosen both needle and bobbin tensions.

On this sample, if you look closely, 
you can see that the bobbin thread 
is too tight compared to the top.

A Quick Review

Adjusting needle tensions varies more among home machines and 
between home and commercial machines. Many home machines 
are “factory set” to “automatically adjust” when in embroidery 
mode. And in most cases, it works surprisingly well when your 
machine is kept clean and properly serviced as long as you’re us-
ing the recommended thread types and sizes. 
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When things run amok, first check that you’ve threaded your 
machine correctly. Remember that the presser foot must be up to 
disengage the tension discs during threading. Also, check your 
manual to see how you can fine-tune your tensions.

Another important tip is that most home machines are multi-func-
tion—not only are they used for embroidery, but they are also used 
for construction and decorative machine stitching. Each of these 
tasks requires tension adjustments. 

Today’s top of the line machines automatically alter top thread 
tension settings depending on other selections made. What you 
need to know is that unless you can override the default settings 
on a more permanent basis, your machine may reset to its default 
settings each time you turn off the machine or leave embroidery 
mode. 

This is why it’s crucial to maintain a notebook of settings and 
adjustments you make—just think of it as your personal adden-
dum to the machine reference guide. You might want to make your 
notes on the inside front cover of the manual for handy reference.

Multi-needle machine owners may have more needles to control 
but at least the settings “stick.” That doesn’t mean they never 
need adjusting again; it just means that you don’t have to worry 
about the machine resetting all your fine-tuning. 

Many detailed articles have been written on adjusting tensioners 
and pretensioners, and there are multiple theories for optimizing 
them. I encourage you to research and read other material and 
decide what works well for you and your machine.

When To Check Your Tension

Ideally, every time you replace your bobbin, you should check the 
tension because it can vary on each bobbin. Your tension can even 
change within the bobbin. 

It’s very normal for the tension to change when it gets close to the 
end of a bobbin. According to industry pros, the last 10% should 
be considered unusable. This is especially true with the cardboard 
sided bobbins. 

I’ve noticed this myself with the cardboard bobbins I use, but it’s really only 
the last yard or so.
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At the first sign of this, remove the bobbin, throw it out and re-
place it. Again, check your tension to see that it’s correct before 
you restart your machine. I do this by just tugging slightly on the 
thread tail to make sure everything is correctly threaded. After 
you’ve done this a few times, you’ll be able to tell if its set prop-
erly.

Also, watch your tension when switching types of needle thread. 
I’ve noticed that on my multi-needle, even when using the same 
brand of thread, a different color will pull through the needle more 
easily than another color. I’ve even noticed changes between re-
placing the same color with a new spool. 

Zen And Perfect Tension

As for what tension is the right one, there is no one right, perfect 
tension—it’s another one of those Goldilocks zone things. Did you 
notice the variations on your tension test? 

Instead, there is a range that works well under most normal cir-
cumstances. The trick is to experiment with tension settings and 
fine-tune them for the thread you use most. 

Tension is not just about how it looks on the back. The right ten-
sion will allow your machine to sew better and faster with fewer 
thread breaks. Keeping correctly balanced embroidery thread 
tensions is extremely important if you want to maintain quality and 
high performance with your embroidery machine.

This design has just a few spots where the bobbin thread is being pulled to the 
top. This design is composed of shorter run and triple stitches. Even when you’ve 
optimized the bobbin and needle tension, thread does not feed at perfectly 
smooth and even rate and variations can occur. Short stitches give little space 
for variation. An easy fix here would be to use black bobbin thread. Design from 
Love to Sew. 

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/love-to-sew-redwork-detail


The Embroidery Recipe |  121© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

10C
H

APThread Tensions
Factors That Affect Tension

Always keep in mind that tension is not “fixed” but variable. One of 
the values of test sewing a design is to check the tension settings 
and fine tune for the current circumstances. 

The answer to how often to adjust is, “whenever it’s needed.” Per-
fect stitches are achieved by manipulating the delicate balance of 
tension between the top and lower thread. Any number of seem-
ingly insignificant changes can disrupt this balance. 

Here’s a list of common reasons for tension alterations.

•	 Thread Fiber/Type—Most experts recommend tighter 
tensions for polyester thread to avoid looping. However, 
looping is not as much a problem with today’s polyester and 
my concern is with over-tensioning polyester. If poly thread 
is pulled too tautly during sewing causing it to stretch, it will 
cause puckering once the design is sewn, removed from the 
hoop, and the thread relaxes. My experience when I switched 
from rayon to polyester was that I had to loosen my tensions 
because I did have puckering.

The only difference between these two designs is thread type. 
The one on the left was stitched in rayon, the one on the right 
in polyester. This is a tension issue!

•	 Thicker Thread—Thicker threads push the tension discs 
farther apart, which causes increased tensions on the thread. 
Reduce upper tensions for heavier threads. Thinner threads 
may require tighter tensions than 40-wt embroidery thread. 
Delicate threads like flat mylar threads may break less with 
lighter tensions even though they are very thin. 

•	 Thread Texture—Really smooth threads can also cause 
tension changes due to friction changes.
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•	 Machine Speed—The faster the machine sews, the tighter 
the stitches are pulled. If your tension seems too tight but 
your tension test was good, slow the machine down a little 
and see if it improves.

•	 Thickness of Goods—Thinner fabrics with little or no 
stabilizer require more careful attention to keep the tensions 
balanced and the bobbin thread on the back.

•	 Stitch Length—Longer stitches have a tendency to loop, 
especially in fills, while really short stitches have a tendency 
to be pulled more tightly into the fabric and also pull up the 
bobbin thread. Some machines are better at controlling the 
tensions than others. Looping was especially problematic 
with Juki Singer embroidery machines in the 90s (and they 
knew!). Your best fix may be just to avoid designs with 
long stitches in fills if tension adjustments and professional 
servicing aren’t correcting the problem.

•	 Cap Frames—The round, specialty cap frames for tubular 
machines may not hold a cap as flat to the throat plate as 
a flat hoop. Also, you may need to switch to a raised throat 
plate. These changes in relationships may necessitate some 
tension adjustments.

The two most common causes of tension problems when the ma-
chine has been properly adjusted are:

•	 Dirty or improperly placed bobbin case. A dirty or 
improperly placed bobbin case throws off your machine’s 
tension and can cause everything from thread breaks to bird 
nests.

•	 Misthreaded upper thread. Make sure to thread with the 
presser foot up so that the tension discs are released and the 
thread will slip between the discs easily. See that the thread 
follows the proper thread path for your machine and has not 
jumped out of the take-up lever. Also, verify that the thread 
can feed smoothly off the spool without catching on the spool 
or other obstacles and that any loops or kinks of thread have 
a chance to straighten out before passing through the first 
thread guide on the machine.

Chart: Troubleshooting Tensions

The following table lists common tension symptoms and causes to 
help you determine how to correct the problem.
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Symptom Cause

Bobbin thread barely visible for all 
needle bar

Bobbin probably adjusted too tightly

Too little bobbin thread on only one 
or two needles

Try tightening the tension on the top 
thread for those needles

Bobbin thread is wider than one-
third on all needle bars

Bobbin probably needs to be 
tightened

If it's only on one needle Check the tension for that needle 
and verify the thread path to make 
sure the thread isn't caught or hung 
up somewhere

Needle perforation holes appear 
enlarged but the tension appears 
balanced

Loosen both needle and bobbin 
tensions

Troubleshooting Tensions

Exercise:
Load one of the tension test designs into your machine. Hoop 
some fabric with an appropriate stabilizer. Using a 40-wt embroi-
dery thread in a color that will contrast well with your bobbin, sew 
the design at the top of your hoop. Remove the hoop and check 
the back. How does it look?

If you have thinner or thicker thread, try restitching it to see how it 
differs.

When I have students do this in class, I have them adjust the 
needle tensions to manage tensions rather than have them adjust 
the bobbin screw. They can still see how it affects tension and 
understand what to do when they get home or get an additional 
bobbin case. 

What About Bird Nests?
That too is tension issue and that’s up next!

No bobbin is showing on the back 
plus we have bird nests—those 
big blobs of thread. In this case, 
the upper thread is too loose. 
Learn about them in the next 
chapter.
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What About Puckering?
While it’s true that thread tensions can cause puckering, puck-
ers are a multi-faceted problem and there are many contributors. 
Here’s a short list but to really learn all about puckering, please 
see this blog post at LindeeGEmbriodery.com that will link you 
to several videos: Got Puckers? 9 Professional Pointers For 
Pucker Prevention.

CHART: PUCKER PROBLEMS

Cause Action
Tight tensions Adjust tensions for specific garment and thread. For 

example, polyester thread will stretch during sewing, 
especially if tensions are too tight. After the stitching 
is complete, the thread returns to its original length, 
puckering the garment.

Improper hooping tension Hoop fabrics with neutral tension using an 
appropriate backing that can support the fabric and 
design through the entire stitching. 

Unstable fabric Use a backing, and be sure to hoop it with the 
garment. For added stability, use a temporary 
adhesive spray designed for embroidery to secure 
the backing to the garment or use an appropriate 
fusible stabilizer for your fabric.

Column stitches too long Change stitch type to fill stitching, split satins, or 
multiple rows of column stitching.

Design densities are too 
heavy

Too many stitches in an area pulls the fabric, 
causing it to look puckered. Decrease density, 
increase the design slightly (5% to 10%) or use 
thinner thread

Dull needles Dull needles push fabric down instead of pushing 
between the weave. Replace the needles.

Problem: Puckering

https://lindeegembroidery.com
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CHAPTER 11:

Banishing Bird Nests

In the previous chapter we talked about tension issues primarily 
from a bobbin point of view and I mentioned bird nests. Al-
though bird nests manifest as a big wad of needle thread on the 

bottom of the hoop, they’re generally an upper thread issue, not a 
bobbin one. 

Because bird nests needed more than a paragraph or two, I de-
cided they needed their own chapter. 

In This Chapter: 
•	 Bird nests are a snarl of needle thread on the underside of the 

embroidery.
•	 The primary cause is no tension on the upper thread.
•	 To avoid them, make sure your machine is threaded correctly, 

your project adequately hooped and stabilized, and be 
present during stitching to stop the machine the moment 
things start to go awry.

My Bird Nest Beast

Even with proper maintenance and attention to thread tensions, 
my multi-needle seems to be incredibly talented at throwing a 
bird nest and then spontaneously recovering without a noticeable 
hiccup. It particularly likes to do this with short stitches in redwork 
and lace. 

You can see several bird nests 
on the back of this design that 
went unnoticed until the design 
was finished.

Chapter 11: Banishing Bird Nests

https://lindeegembroidery.com
https://lindeegembroidery.com


126  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 3 Maintained & Tuned Machine

Bird nests are not only annoying, but they also reduce productiv-
ity and can potentially ruin the entire project. While the front of the 
design looks good, the back looks totally unprofessional. On lace, 
once the stabilizer is removed and the back is completely visible 
from the front, the result is a reject. Once sewn, there’s not a lot to 
do except maybe hide them with a product like TenderTouch—and 
you can’t do that with lace!

This otherwise beautiful lace sample (Tea Light Angels, monochromatic 
free-standing lace version) is ruined by bird nests and tension problems!

What are bird nests? How do you prevent them? How do you 
recover from them?

https://lindeegembroidery.com
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What is a Bird Nest?
The term bird nest or bird’s nest is commonly used to refer to the 
wad of needle thread that forms between an embroidered piece 
and the needle plate, often catching between the needle plate hole 
and hook assembly. A friend of mine calls it “thread vomit” and 
that’s a pretty accurate description. 

If not stopped (most bird nest issues don’t spontaneously recover), 
bird nesting prevents the free movement of goods. If the machine 
isn’t stopped in time, a surprising amount of your project can be 
sucked into the tiny needle hole in the throat plate—even when 
your project is appropriately hooped and stabilized. If that hap-
pens, then it will prevent the item from sliding freely as the panto-
graph moves. 

If you’re stitching on a home machine and are using the zigzag throat plate 
instead of the straight stitch throat plate, you can pull even more fabric into 
the bobbin area and even pop the goods out of the hoop. There’s a real recipe 
for disaster!

And when that happens, the garment can pop out of the hoop 
leaving an unhooped, partially embroidered item. And it’s probably 
trapped in the throat plate to the point where it may need to be 
cut to be liberated. Nothing eats up efficiency than an unhooped 
object with only half of an embroidery design.

Check out this whopper! Stitch-
ing with 30-wt cotton thread and 
the birdnest was so dense I had 
to remove the throat plate. There’s 
enough thread there for a real bird’s 
nest! This one actually displaced the 
trimmer mechanism and it had to be 
repaired.

Ironically, when I created this 
ginormous bird nest, I was 
stitching these little in-the-hoop 
bird ornaments.

https://lindeegembroidery.com
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What Causes Bird Nests?
There are a host of reasons why you might experience bird nests 
and the majority of them relate to lack of tension on the needle 
thread. While it seems counter-intuitive that it’s an upper thread 
problem when it’s happening on the bottom of the hoop, just look 
at which thread is making the mess. It’s the needle thread.

TIP: A problem under the hoop like that is almost always caused by something 
above the hoop, most likely in the thread path.

A list of potential causes includes: 

•	 An improperly inserted or threaded bobbin or no bobbin. 
While the absence of a bobbin is not technically a classic bird 
nest, it creates similar problems.

•	 Incorrectly threaded upper thread. Check all thread 
guides; a common cause of bird nests on home embroidery 
machines is the thread jumping out of the take-up lever, 
which instantly reduces the tension on the thread causing it 
to be easily pulled to the bottom of the hoop. 

An unthreaded take-up lever will result in a bird nest every 
time. Home machines now use a slot in the take-up lever 
rather than an eye and it’s quite easy for the thread to jump 
out of the take-up lever.

•	 On home machines, make sure you’re threading with 
the presser foot up and in the highest position to open the 
tension disks so that the thread will be seated properly. When 
the foot is lowered, the discs will close against the thread and 
securely hold it in place thereby creating the proper tension 
on the thread for stitching. 

If the foot is down, the tension discs are closed and the 
thread will not be seated between them but sitting on the top 
of the discs, so there is virtually no tension on the thread. 
When the machine starts, the excess thread will be shot 
into the bobbin area. The machine will make an audible “ca-
chunking” noise when this happens. The second you hear 
that, stop the machine. 

•	 A tight bobbin tension coupled with very loose needle 
thread tension can cause a bird nest.

•	 Lint, dust, or other debris in the upper thread tensions can 
cause loose needle thread tensions. Make sure those areas 
are clean. To prevent the thread from getting caught within 
the machine, never pull the thread backward through the 
machine as that can cause frayed ends to catch between the 

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  129© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

11C
H

APBanishing Bird Nests
tension discs, possibly producing damage. Instead, cut the 
thread at the spool and pull the thread through the machine 
following its normal forward thread path. 

•	 Likewise, check the bobbin for debris. Since thread 
continuously passes through the bobbin tension at high 
speeds, lint can accumulate and cause thread breakage there 
also, so clean inside and around the bobbin case often.

•	 Flagging, which is the hoop bouncing up and down during 
sewing. This can happen if the fabric is hooped too loosely, 
the fabric slips or stretches in the hoop, or if the fabric 
doesn’t release from the needle and is instead pulled up 
with the needle on its upstroke. The latter can happen when 
sewing through adhesives that build up on the needle.

•	 On commercial machines, trimming malfunctions and 
hook timing or hook positioning are also frequently cited as 
causes of bird nests. Home machines with trimmers can also 
experience these problems.

•	 Sticky adhesive build-up on the bobbin (especially if you 
wind your own bobbins and use the same ones all the time) 
or in the bobbin case can contribute to bird nests.

•	 A dull needle can be the cause of stitches looping on the 
top, flagging in the hoop (fabric bouncing up and down with 
the needle), as well as loose bobbin stitches and bird nesting.

•	 Short stitches or really dense areas in designs can also 
contribute to bird nesting. I see this more on my SWF with 
short stitches in runs and satins than on my Baby Lock. 

Design density and stitch length may affect both looping and 
bird nesting. With a tight embroidery stitch density, the needle 
may have difficulty penetrating the fabric and cause some 
flagging. The tightness will cause the thread to be pulled from 
the needle. Small text may also cause problems.
•	 If you think about it, short stitches are a form of dense 

stitching.

•	 The needle eye’s size could also affect bird nesting and 
looping. With too-high stitch density or excessively elastic 
fabric, you might want to switch to a larger-eyed needle, 
which will allow for the thread to pass smoothly through the 
eye.

https://lindeegembroidery.com
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What To Do

Stop the machine as soon as you notice a problem beginning. This 
is why you definitely want to watch your machine while it stitches 
rather than leaving it to a baby monitor. 

Bird nests can form quickly and with little warning, although on 
home machines they’re more likely to occur just after changing 
threads, rethreading after a break, or changing the bobbin, and are 
due to improper threading. 

Often you’ll need to be able to get under the hoop to slice through 
the thread to release the project. This is much each easier on a 
machine with a front loading bobbin than a top loading one be-
cause you can often release the thread jam through the bobbin 
case. 

A very useful tool for releasing thread jams is the Bird’s Nest Tool 
Kit from DIME available at embroidery.com. These slender tools 
let you cut through the tangled thread mass the way a seam ripper 
just can’t.

Before I had this toolkit, if I had a nasty bird nest on a machine 
with a drop-in bobbin, I used to try to saw through it with a long-
bladed kitchen knife. On at least one occasion, I actually consid-
ered using the electric carving knife.

Honestly, if you have a drop-in bobbin case and don’t have one of 
these, get it now!

This is an especially must-have gadget if 
you have a drop-in bobbin!

Listen to your machine! You can 
often hear trouble happening.

https://lindeegembroidery.com
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HOW TO USE

With your hoop still attached to the machine, gently lift up the 
hoop and use the thread hook to reach under the hoop and pull 
the threads out and then cut them with the knife.

Step 1: Grab the threads Step 2: Cut the threads

Be sure to thoroughly clean out all the threads from the bob-
bin case and under the throat plate, removing it if necessary. 

Cut away all the excess thread from the back of your project. I’ve 
found a disposable razor to work well for this bit—and make sure 
there are no loose threads. Tweezers and tape work well for re-
moving tiny thread snippets and cleaning up. 

If your project hasn’t been distorted or otherwise damaged, just 
back up and restitch. 

Part of the problem on this design is that it was stitched with 12-wt thread and 
the stitches are quite short. Left is the front and right is the back.

https://lindeegembroidery.com
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How to Repair

If you did incur some minor damage to your garment, such as a 
small hole, try repairing it with a lightweight fusible cut-away or a 
small piece of organza. Some people like fusible interfacing but I 
feel the cut-away is more durable. 

Before continuing with the embroidery, back up to a few stitches 
just before the last sewn stitches in the design and make sure that 
the pantograph is correctly aligned to successively complete the 
design. If not, correct the problem by adjusting the hoop position 
or the needle position through your machine’s control panel. 

With a severe jam, the pantograph may have been held back from moving and 
if you start sewing without correcting that, your design will be off.

I have rehooped several items successfully. This is not an easy 
task; you’ll need to hoop at the exact place and fabric tension as 
before. If the fabric has distorted or stretched during sewing, a 
successful final result will depend a lot on the design being sewn. 

An Ounce Of Prevention

Obviously, it’s better to avoid bird nests than to recover from them. 
The best way to do that is: 

•	 Pay attention to machine threading and tensions

•	 Correct any flagging issues

•	 Watch the sewing process and be alert to any changes 
in sewing quality or machine sound to stop the machine 
immediately to avoid damage

•	 The faster you stop the machine, the more damage you 
can prevent (another reason you may not want to sew at 
top speed!)

•	 Pay attention to “thread break” messages. Instead of a thread 
break, it may be an early warning of a bird nest.

While you may not be able to avoid all bird nests, with a little at-
tention to detail and the sewing process, you can certainly reduce 
their incidence and severity. 

https://lindeegembroidery.com
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CHAPTER 12:

The Correct Needle
Needle Little Help?

The needle is a vital part of a properly maintained and tuned 
machine and it’s the last part we’ll cover in this bullet point 
before moving on to thread. 

In This Chapter: 

•	 The purpose of the needle is to carry the thread through the 
fabric without damage to the needle, thread, or fabric.

•	 The golden rule of selection is to use the smallest sharpest 
needle that can carry out that purpose.

•	 The needle is the only part of the machine that comes into 
contact with the upper thread, the fabric, and the bobbin 
thread.

•	 Needles should be replaced before they become damaged; 
how often is variable.

The Purpose Of The Needle

The most crucial item for optimal thread delivery is the needle, 
which is actually a highly engineered instrument. 

Machine manufacturers often consider the needle to be the most 
essentail part of the sewing machine. In fact, it’s the only part of 
the machine that comes into contact with the needle thread, the 
bobbin thread, and the fabric.

The purpose of the needle is to carry the thread through the fabric 
by separating the fibers, not by punching a hole—although the 
wrong or a damaged needle can indeed cut fabric. The needle is 
designed to carry a loop of thread through the fabric to enable the 
hook to pick it up and form a stitch with the bobbin thread. 

Obviously, if you’re stitching on something that is neither woven nor knit like 
paper, metal, wood, leather, and unbacked vinyl, you will be creating holes.

The bobbin has a little to do with “forming” the stitch. Mostly it 
just sits there with or without the correct tension, assuming the 
case is not damaged, it’s threaded correctly and inserted properly. 

Embroidering on metal and wood.

Chapter 12: The Correct Needle
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The top thread passes around the bobbin case basket, the bobbin 
thread is pulled off the bobbin by the top thread forming the stitch 
and by the hoop movement.

Like a tall skyscraper, a needle needs to be both rigid and flex-
ible. Tall buildings need to resist turbulence from heavy winds and 
earthquakes without shattering; they need to be somewhat flexible 
and will move slightly with some turbulence. 

Needles can flex from thread tensions or stitching but extreme 
flexing can cause the needle to hit the throat plate and snap. In 
addition to horizontal forces, needles have to stand up to penetra-
tion force; the load that is placed by the machine to penetrate the 
project. 

About That Throat Plate

If you have a combo machine—one that both sews and embroi-
derers—the standard throat plate is the zigzag plate. This throat 
plate has a wider needle hole to account for the wider swing in 
decorative stitches. 

The wide opening on this 
combo machine lets this ma-
chine sew stitches up to 9mm 
wide. This wide opening lets 
us use twin, triple, and wing 
needles but it may not permit 
as precise a stitch as the 
straight stitch plate.

You may already know from various sewing projects that the 
straight stitch needle plate with just a round opening can improve 
stitch accuracy. In embroidery mode, the needle only moves 
vertically and stitch directions are caused by hoop movement. 
Consider switching to the single hole plate for more precise stitch 
placement.

If you have a commercial machine, you too may have two throat 
plates: one for flat goods and one raised plate designed to work 
better for caps. Throat plates on these machines are all “straight 
stitch” plates.

Sorry, Mr. Needle, that’s not the 
kind of flexing I meant!

https://lindeegembroidery.com
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This is the raised plate on my 
SWE and it has only a small 
round hole for the needle. The 
raised area presses the fabric up 
a bit, which some experts say 
provides for a better stitch.

An advantage of the zigzag plate is that you can use specialty 
needles like twin and wing needles for novel effects with designs 
digitized to take advantage of them. You can use a twin needle 
with a range of running stitch or “redwork” style designs with 
subtle to dramatic results.

An example of using a twin 
needle with a smocking pattern

ABOUT WING, TWIN, AND TRIPLE NEEDLES

Specialty needles like the twin needles shown in the previous 
image and the wing needle shown in the following one require a 
wider needle hole to accommodate them. Combo machines that 
both sew and embroider will have a zigzag throat plate; multi-nee-
dle machines won’t, and home machines that are embroidery only 
probably won’t. 

How often will you use them? Probably never. However, if your 
niche is heirloom work, you might want to be able to use a wing 
needle. The following sample uses one to get an entredeux ef-
fect. You’ll get the best effect with a specially digitized design and 
washaway stabilizer.

https://lindeegembroidery.com
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The background fill behind the appliqué iris is done with a 
wing needle for an heirloom effect. Stitched on linen; cut-
work done with FiberEtch.

As mentioned in the discussion on maintenance, the throat plate 
can become damaged from collisions with the needle. If your ma-
chine’s throat plate has nicks from needle hits, polish it or replace 
it to avoid thread shredding and breaks.

Golden Rule Of Needles

The “golden rule” of needle selection for the most accurate stitch 
formation and placement is to use the smallest, sharpest needle 
that can carry the thread through the fabric without damage to the 
thread, needle, or fabric.

A sharp is best for wovens while a ballpoint is best for knits. Em-
broidery needles are specially designed for high-speed stitching 
with decorative threads. The eye of these needles is larger and 
longer than universal needles. And embroidery needles have a 
special, deep scarf on the front, plus a rounded point, which pro-
tects the thread from shredding and breaking. 

Needles labeled “embroidery needles” from Schmetz have a 
slightly rounded point allowing it to work well on both knits and 
wovens. Other companies offer embroidery needles in sharps and 
ballpoints. 

https://lindeegembroidery.com
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If you’re stitching on heavy or tougher fabrics, you may find you 
need a larger needle size to prevent needle flexing. As a needle 
becomes larger, rounded points become rounder and may not be 
sharp enough to penetrate these goods easily. You may need to 
switch to one with a sharper point. 

Smaller needles place the stitch more accurately, but a needle 
that’s too small for the thread can increase breaking and shred-
ding.

Needle Size 100/16 Needle Size 70/10
Compare how much cleaner and clearer the stitches are in the design on 
the right than those in the one on the left.

Use Quality Needles!
You also want to choose high-quality needles that will guarantee 
a smooth and well-polished eye. The thread gets flossed back 
and forth through the eye approximately 45 times before it’s finally 
stitched into the fabric and a rough eye will abrade and cut the 
thread. I use Schmetz embroidery needles for nearly all my em-
broidery on my home machines—even when using metallic thread. 

Some machines require a particular brand of needle. For example, older Singer 
machines needed Singer needles for optimal results. Check your manual for 
confirmation. Your dealer may recommend a specific brand that they carry 
but unless it’s machine specific, don’t feel like you’re tied to it.
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What Kind Of Needles Are Best?
There are all kinds of needles on the market and it can be difficult 
to choose. If you’re embroidering on denim, do you use a denim 
needle? What about embroidery on a quilt? Do you use a quilt-
ing needle? If you’re using metallic thread, do you use a metallic 
needle? 

Needles are deceptively technical and are engineered for differ-
ent uses. To the untrained eye, it can be difficult to discern those 
differences so let’s take a look at Needle Anatomy to make sure 
we’re both talking about the same thing then we’ll look at the five 
rules of needle selection. 

Needle Anatomy

I’ll be using some of these terms in this chapter. If you want to 
know a little more about each one, there’s a description following 
the diagram. For the most part, though, if you can just identify the 
various areas on the needle, you’ll have what you need.

Front
View

Side
View

Butt

Flat Side
(Round for 
commercial 
machines)

Scarf
Point 
Groove

Round Side

Shank

Taper

Front Groove

Shaft

Needle Eye

Point

•	 Front—Side of the needle where thread enters the needle 
eye.

•	 Back—Side of the needle where thread exits the needle eye.

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  139© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

12C
H

APThe Correct Needle
•	 Butt—Small rounded or pyramid area at the top of the shank, 

opposite the point. The butt is designed to make a single-
point contact when fully inserted into the needle bar.

•	 Shank—Part of the needle that is inserted into the machine. 
The shank is the heaviest (thickest) part of the needle and is 
designed to stabilize the needle blade by minimizing needle 
movement and deflection. The shank is usually round for 
commercial machines; for home machines, the back (scarf) 
side has been flattened to increase ease of proper insertion 
and secure them in a precise position. The shank should be 
fully inserted and fit the needle holder precisely. Skipped 
stitches and needle breakage are likely to occur when the 
needle is not correctly set in its needle bar or needle clamp.

•	 Taper or Shoulder—A transitional area between the shank 
and the blade, provides additional strength to the blade and 
contributes to better stitches. Resistance to penetration is 
the greatest when the area around the needle’s eye passes 
through the sewn material. To avoid damaging the material, it 
is best to distribute the resistance in the area of the taper to 
the needle’s point. 

•	 Long Groove or Front Groove—A long channel on the front 
side of the blade. The groove acts as the final thread guide to 
the needle eye with the least possible resistance. The groove 
also protects the thread by “cradling” it as it passes through 
the fabric, allowing the thread to remain close to the needle 
as the thread travels down the needle towards the bobbin 
and while the needle rises enlarging the loop for the hook 
to catch. A deep groove on some needles provides friction 
protection for threads when piercing the fabric, especially 
useful on particularly dense fabric.

•	 Blade or Shaft—The thin section of the needle that extends 
from the shank to the eye is the working area of the needle, 
and is what determines the needle size. The blade supports 
the functional parts of the needle and must offer the proper 
balance between thickness and strength. While a thicker 
blade is stronger, an excessively thick blade can damage 
the fabric. The blade is easily bent and should be examined 
periodically for straightness.

•	 Scarf—The scarf is the “loop controller” and is a concave 
area just above the eye on the back of the needle. The scarf 
facilitates thread loop formation and accommodates the hook 
mechanism as it rotates past the needle to catch the thread 
loop formed by the rising needle. Varying the shape and 
position of the scarf increases the consistency of stitching 
with various threads and fabrics.

Always make sure you securely 
tighten the screw that holds the 
needle in place.
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•	 Eye—The opening in the blade at the lower end of the long 
groove that carries the thread into the fabric to the hook to 
form a stitch. The size of the eye increases as the needle 
size increases although some specialty needles have a 
proportionately enlarged eye. During sewing, the thread 
passes through the needle’s eye, alternately tightening 
and loosening. The thread must pass smoothly through 
the needle’s eye with the minimum of strain and friction for 
optimal results; therefore a large enough eye that is smooth 
must be selected.

•	 Anvil—The area surrounding the eye. The larger the eye is 
relative to the blade, the thinner the anvil.

•	 Point Groove or Short Groove—A short, minor groove 
immediately above the eye on the side opposite the long 
groove that directs the thread to lie at a 90° angle from the 
eye and protects the thread from abrasion when passing 
through the material.

•	 Point—The tapered area below the eye serving as the pilot 
to guide the needle through the fabric. The point is a primary 
distinguishing feature in needles and is often considered it’s 
most critical aspect. Different points are designed for a variety 
of specific purposes. Points can be sharp or ball or a hybrid 
of both, the angle of the point can be slender or acute, and 
it can be centered or eccentric. Generally round (also known 
as sharp) points and ballpoints are used for woven and knit 
fabrics because they can penetrate the fabric by spreading 
the fibers or deflecting the yarns without damaging them. 
By contrast, needles with cutting points are used for leather 
construction.

•	 Tip—The very tip of the point of the needle that first pierces 
the fabric. 

Needle Properties

When choosing the correct needle for your machine and project, 
there are five properties to consider: 

1.	 System

2.	 “Sub-systems” or types

3.	 Size

4.	 Point

5.	 Coating
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We’ll take a look at each one of these so you can shop needles 
with confidence. I also have six rules for choosing and using 
needles, and we’ll cover them next.

Needle Rule #1: Use The Correct System

If you have a single needle home (domestic) machine, then you’ve 
probably never given any thought to “system.” You just go pick up 
a pack of needles when you need them. Fortunately, most modern 
sewing machines use the same system (this wasn’t always the 
case) so what works on your Baby Lock will also work on your 
Pfaff. 

The system is a broad category composed of subsystems, or 
styles (like denim, quilting, universal, embroidery, etc.). The system 
determines the shank diameter, needle length, number of grooves, 
location and size of the eye, distance from eye to tip of the needle, 
position and length of the scarf, and maybe a few other tech 
specs. Generally speaking, there are two systems: home and com-
mercial and they aren’t interchangeable. 

What happens if you try to use the wrong system? Stitches prob-
ably won’t form, and you could do damage to your machine. The 
most notable difference between the two is that home needles 
have a flat side on the shank to make it almost foolproof to insert 
a needle wrong whereas commercial needles have a round shank 
that requires some needle know-how to insert it correctly. 

An important tip here is that “commercial machine” does not mean 
“all multi-needle machines.” For example, Baby Lock and Brother 
multi-needle machines use flat-shank needles just like their little 
sisters. This makes them an easy migration path from domestic 
machines. 

On the other hand, the Bernina 16 needle (formerly Melco Amaya) 
and the Janome MB-4 and MB-7 use commercial round shank 
needles, as do most other multi-needle machines. 

WHY NEEDLE ANATOMY MATTERS

When our first multi-needle machine, the Melco, arrived, it was 
the first time Bill had ever operated a sewing machine. I suppose 
because it was more “manly” than the bitty little Huskygram. 

The machine sat just a few feet to the right of my computer, and it 
honestly made me a nervous wreck to watch him knowing that the 
equipment cost as much as my first house. He inserted the hoop 
upside down and other things I don’t want to think about and I 
was just sure something requiring major big expensive repairs was 
imminent. 
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One day he broke a needle, and after replacing it, stitches weren’t 
forming. I had a good guess why because I understood needle 
anatomy 101. I went over to the machine and casually flicked my 
thumb up the needle shaft to feel where the groove was. 

Then I pointed to the needle and said, “Well, look, it’s in back-
ward.” Bill put his face down by the needle and he couldn’t see 
what was wrong. All he knew was the eye was pointed in the right 
direction. 

You can only pull that stunt once and Bill’s a quick learner. No 
needle has been inserted backward since then. 

SUBSYSTEMS

There are a lot of different “styles” or “types” of needles within 
each system and we won’t go into that. For 98% of the embroi-
dery I do on my home machines, I use either Schmetz or Organ 
embroidery needles.

Organ embroidery needles come in a much broader range of 
points including “embroidery,” sharps, and ballpoints plus more 
sizes than Schmetz but may not be as available in big box sewing 
stores. They’re also available in bulk packages for extra savings.

Schmetz embroidery needles are somewhere between a sharp 
and a ballpoint and come in 75/11 and 90/14. 

System

Size

Size

Type

Type

Schmetz needle packs have all the basic information 
to make your selection. Even the needles are color-
coded for type and size.
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For most of my stitching with rayon, polyester, and metallics I use 
a 75/11 embroidery needle. 

I stock sharps and ballpoints in two sizes for my 12-needle. 

Needle Rule #2: Use The Correct Size

The golden rule tells us to use the smallest needle that can carry 
the thread through the fabric without damage to either. Generally 
speaking, the finer the thread, the finer the needle as long as the 
fabric doesn’t require something a little beefier. 

I find that a 75/11 works well for 40-wt thread on most fabrics. I try 
to avoid buying needles packets with three 75/11 and two 90/14 
because it’s just so rare for me to use the larger ones. Yet, if you 
look on many thread sites, they’re recommending a size 90 needle. 
You’re less likely to get thread breaks or shredding with a larger 
needle, so that may be why. 

Remember, with an embroidery needle we have a larger eye so 
it’s like we’re getting the benefit of the larger needle in a slimmer 
package that will give us a more precise stitch.

NEEDLE SIZE—WHAT DOES IT MEAN?

Needle size isn’t length (that’s determined by the system); it refers 
to the diameter (thickness) of the needle’s blade as measured at 
the shank just above the eye. The size is commonly notated as 
two numbers separated by a slash: 75/11 or 80/12. 

The first number is the “European” or number matrix (Nm) system, 
which measures the blade diameter in hundredths of a millime-
ter in increments of 5. That means a size 75 needle is .75mm in 
diameter. If you’re using a size 90 needle (as recommended by the 
thread companies) and sew a stitch that’s 1mm long, there’s not 
much space between those two needle holes! 

The second number is known as the “American” or “Singer” sys-
tem, which is an arbitrary or nominal system; it’s not a measure-
ment at all, but a benchmark in increments of 1.

European 60 65 70 75 80 90 100 110 120
American 8 9 10 11 12 14 16 18 19

Smaller Larger

 

I typically buy needles in bulk so I 
always have plenty on hand.

This illustrates a 1mm long stitch 
sewn with a size 80 needle.

Typically the thread determines 
the needle size while the fabric 
determines the point.
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In either case, the larger the number, the larger the needle. Not 
all styles in a system come in all sizes. All parts of the needle are 
affected by its size, including the size of the needle eye and the 
sharpness of the point.

HOW SIZE AFFECTS FABRIC

The needle must be able to pierce the fabric without flexing. If 
you’re stitching a denim jacket, a 75/11 might be fine until you 
stitch into a flat-felled seam with three layers of denim. Caps are 
another example of stiffer fabric with seams. An 80/12 might work 
better in these instances. 

Generally, you want to create the smallest opening possible for 
least fabric damage, for better stitch formation, and the most 
precise placement. If the needle is very large and the design very 
dense, neighboring rows of stitches could merge together resulting 
in a less well-defined design. 

Larger needles have obvious advantages. They’re heavier and 
therefore stronger, making them more resistant to flexing with 
greater penetration force. The larger eye means less damage to 
the thread and the ability to use heavier, stronger, more visible 
threads. I’ve already mentioned some disadvantages: greater po-
tential for fabric damage and less accurate definition. If the needle 
is sufficiently large and stitches are very short, stitches may flow 
together or not form at all. 

Smaller needles provide more precise stitch placement and can 
reduce the appearance of jagged edges on smoother fabrics and 
are less damaging to the fabric. Their downside is they’re less 
resistant to flexing and, if too small, can damage thread and bend 
or snap. 

HOW TO CHOOSE THE RIGHT SIZE NEEDLE

When selecting needle size for thread, the focus is on how well it 
fits the eye and long grove. 

In general, the thread diameter should be about 40% of the needle 
size (needle eye about twice size of the thread). 

The Goldilocks principle for thread to needle size.
Too Small Too Large Just Right
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When the thread size fits neatly into the long groove, it creates 
the optimum conditions for the best stitch, the best tension, and 
hassle-free stitching.

A needle that’s too large can leave unsightly holes; the stitches 
can float together,and stitches will sink into holes created by the 
needle. When the thread is much thinner than the groove, it cre-
ates a situation where an excessive amount of thread can form 
in the groove, which in turn may reduce the size of the loop and 
cause skipped stitches. Uneven tensioning can result. The right 
size needle produces the most accurate stitching,

Once again we have the “Goldilocks” rule in action.

HOW TO TEST NEEDLE SIZE

I don’t know about you, but I can’t actually see if my thread 
matches that percentage when I thread a needle so here’s a little 
test you can do. 

Take about 18” of the thread to be used and thread it through the 
eye of a loose needle. Hold the thread vertically between both 
hands with the needle at the top and then release the needle. If 
the needle is too big, it will drop to the bottom of the thread; if 
the needle is too small, it will stick at the top of the thread. If the 
needle is the right size, it will slowly spiral to the bottom of the 
thread. 

WHAT ABOUT THOSE MICRO FONTS?

“Micro fonts” are small fonts generally 6-8mm or smaller that are a 
specially digitized for stitching with 60-wt thread. For best results, 
use a 9/65 or 8/60 Organ embroidery needle, choosing a sharp 
for wovens and a ballpoint for knits. Yes, this may mean stopping 
your machine and changing the needle in addition to the thread if 
you only have a single needle machine. 

Using a standard needle and 40-wt embroidery thread can negate 
the benefits of these specially digitized fonts, and you may end up 
with a blobby, unreadable mess. 

Be aware too that just because a font is small, doesn’t mean it 
was designed for 60-wt thread and using that will probably result 
in sparse coverage. 

I find it fascinating that we want larger and larger hoops while wanting to 
stitch tinier and tinier letters.
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TROUBLESHOOTING NEEDLE SIZE CHART

• Produces larger hole in fabric, 
causing fabric to draw up 
(pucker)

• Needle has difficulty piercing fabric 
and flexes more easily causing 
fabric, point damage, needle 
breakage, skipped stitches

• Negatively  affects loop formation 
causing skipped stitches 

• Thread loop may not form 
adequately causing skipped stitches

• Fabric damage from over-
penetration leading to fabric 
weakness, or at extremes, cut-
out fabric

• Thread damage: abrading, 
shredding, splitting, fraying, 
breaking

• Jaggy, inaccurate stitches; 
ragged edges

• Negatively alters thread tensions

• Larger needle increases friction 
on fabric

• Heat problems: small needles are 
less able to dissipate heat 
generated from friction

Needle Too SmallNeedle Too Large
Needle Size Problems

SOME FABRIC NEEDLE SIZE RECIPES CHART

Generally, the size is governed by the thread and the point by the 
fabric.

Needle Fabric Examples

65/9 Very Fine Silk, heirloom linens, microfibers, 
lingerie

70/10 Fine
Bridal satin, silk, linen, batiste, 
nylon, oxford cloth, paper, rayon, 
ribbon

75/11 Fine to medium Cotton, poly/cotton blends or 
similar fabrics, rayon, felt

80/12 Medium to heavy Chambray, trigger, or similar 
fabrics

90/14 Heavy Canvas or denim
65/9 Very fine Very fine knits, lingerie

70/10
 Fine
Light weight jersey or similar, 
Ultrasuede

75/11
 Fine to medium
 Pique or jersey, rayon-acetate 
blends, sports mesh

80/12 Medium to heavy Interlock, fleece, plastic screen
90/14 Heavy Velour, heavy fleece
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Needle/Fabric Chart

Needle Rule #3: Use The Right Needle Point

While the size of the needle is dictated by the thread, the point 
of the needle is dictated by the fabric. Ideally, the needle should 
pierce the fabric by separating the fibers, not by poking a hole.
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Schmetz has simplified needle selection by creating an “embroi-
dery” needle in two sizes with a point between a sharp and a 
ballpoint. I do have to say that for the bulk of things I stitch, this 
needle is just fine. However, there have been some fine silks and 
satins where I needed a thinner size and a sharper point, and 
fortunately, Organ makes those for both home and commercial 
machines.

Embroidery needles are specially designed for continuous high-
speed stitching with decorative thread. These needles have a 
larger eye and groove along with a customized scarf that work 
together to protect the more fragile decorative threads and reduce 
shredding and breakage. 

The larger eye makes it possible to use a smaller needle, which 
reduces fabric damage. The larger eye reduces friction on the 
thread. Friction, as you’ll remember from science class way back 
when, creates heat and heat is not especially kind to thread. The 
thread may saw back and forth up to 45 times before it forms into 
a stitch. An eye that is too small or not well polished can abrade 
the thread, increasing thread breaks and shredding.

WHY USE AN EMBROIDERY NEEDLE?

Embroidery machines require a specific needle for two specific 
reasons. 

One, the eyes of embroidery needles are larger than the eye of a 
standard sewing needle because embroidery threads tend to have 
a larger girth and have less tensile strength than standard sewing 
threads. The larger eye of an embroidery needle accommodates 
the thickness of embroidery threads. 

Two, the distance between the eye and point of a standard sewing 
needle is longer than that of an embroidery needle. Why? Because 
a shorter distance between the eye and point of the needle de-
creases the chance of the needle point dragging on the fabric as 
it is sewing. This shorter distance also reduces needle deflection 
thus reducing needle breaks.

SPI—Acute Point

R—Normal Round Point

S Ball— Extra Light Ball

STU—Heavy Blunt Round Point

SES—Light Ball

SUK—Medium Ball

SFK—Heavy Ball

W—Wedge Point

Comparing different points.
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SHARP POINT

Sharp points are also called “Regular Points.” A sharp point is just 
like it sounds. The point of the needle is sharp and offers more 
piercing action than a ballpoint needle. 

Sharps are more commonly used for woven fabrics. The point of a 
sharp needle makes it easier for the needle to penetrate the tighter 
construction of a woven fabric. This places less stress on the 
needle, thus reducing needle deflection, therefore reducing broken 
needles.

Remember that lightning design stitched on black leather from the 
chapter on fabric? I used a 75/11 sharp needle to stitch it.

BALLPOINT

Ballpoint needles have a rounded tip as opposed to a sharp tip. 
Therefore they have less cutting action, which reduces the cutting 
of fabric fibers. 

These needles are perfect for knits or loosely woven fabrics. The 
cross fibers, which constitute the knit or loosely woven fabric, are 
relatively far apart when compared to a tightly woven material. The 
rounded tip of a ballpoint separates fibers as opposed to cutting 
them thus practically eliminating the potential of damaging the 
garment being sewn. 

Select light or medium ball in the correct size to suit the fabric. 
There are different sizes of ballpoints (light, medium, heavy) for 
different weights of knits. For the most part, unless you’re running 
a production shop, this isn’t something we need to further compli-
cate this discussion. 

Ballpoints should not be used on wovens where they tend to 
bounce on tightly woven goods and needle-resistant cutaway 
backings. All that constant pounding can cause slippage in hoop, 
which leads to registration problems. 

BALLPOINTS ARE NO GUARANTEE OF PREVENTING 
DAMAGE!

Back when we were still doing producing embroidery, I was sew-
ing a run of shirts for Cracker Jack. It was a simple logo in red on 
white pique knit shirts and I was using the appropriate ballpoint 
needle. 

As I took one shirt off the machine, I noticed the stitches looked 
somewhat fluffier than usual, and as I flicked at them with my 
fingernail, I realized the entire design had stitched with no bobbin 
thread. 
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Unfortunately, I had already unhooped the shirt but I thought, no 
problem, I’ll just pull out the thread and restitch it. Even with a 
ballpoint needle, I could see cut fibers in the garment. So then 
I thought, let me see if I can apply some fusible cutaway on the 
back and get it lined back up. 

Using a ballpoint needle doesn’t guarantee a damage-free 
result!

There was also a bit of crocking from the red thread onto the white 
shirt, so then I washed and dried it. Next, I pressed it and the iron 
released rusty water on it. I gave up at that point. Sometimes you 
just have to know when it’s time to give up and not try to rescue 
something!

PAIRING NEEDLE POINTS WITH FABRICS CHART

Fabric/Garment Needle Size Needle Point
Fine knit goods, such as T-
shirts

70/10 to 75/11 Fine ball

Coarse knit goods, such as 
sweaters

70/10 to 75/11 Medium ball

On densely woven materials 75/11 Sharp
Elastic materials with rubber 
or elastomeric threads

70/10 to 80/12 Heavy ball

Loosely woven fabrics, such 
as tapestry

70/10 to 80/12 Thin or medium 
ball

Soft, supple leather 70/10 to 75/11 Sharp
Stiff or spongy leather 70/10 to 80/12 Light ball

Caps 70/10 to 80/12 Sharp

Needle Recipes

Code Designation
B Full Ballpoint
BP Full Ballpoint
DIA Diamond Point
EO Narrow Eye
FG Medium Ballpoint
FFG Fine Ballpoint
G Heavy Ballpoint
KK Short Shank
MBP Medium Ballpoint
MSP Medium sharp point
NW Narrow Wedge
P Wedge Point
PS Narrow Wedge point
R Round or Sharp Point
SBP Semi-Ballpoint
SES Fine or Light Ballpoint
SIN Light ballpoint
SKF Heavy Ballpoint
SKL Semi-Ballpoint
SPI Acute Sharp Point
STU Heavy Blunt Round
SUK Medium Ballpoint
W Wedge

Needle Codes
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Needle Rule #4: Choose A Needle Coating

Chrome is the “standard” needle coating. The hard chrome pro-
tects against corrosion and reduces friction during sewing be-
cause it provides better glide ability. 

Titanium nitride is an optional coating applied in a thin layer over 
chrome providing extra strength, a lower friction surface, and a 
strong tip. Titanium nitride extends the life of the needle up to 8 
times longer than chrome-plated needles. 

A titanium coating resists adhesives, improves needle wear and 
penetration of coarse and densely woven fabrics. These needles 
often have a gold color finish. Schmetz Gold Embroidery Nee-
dles are titanium.

Examples Configuration Used For Notes
Organ Cool-
Sew®

• Teflon coating 
applied to needle

• Synthetic, chemically treated 
or very dense materials

• Reduces needle heat build up, 
thus reducing thread breaks & 
fabric damage

• Larger eye • Materials such as rubber, 
foam, vinyl, synthetics, 
chemically treated materials, 
glued materials, rubberized 
goods, nylon and synthetic 
fillers

• Few, if any, materials adhere to 
surface of non-stick needles

• Chemical coatings or 
treatments of threads and 
materials

• Bonded layers, 
waterproofing, dyes, 
starches, adhesives, sizings, 
or other alterations to any 
fibers result in needle heat-
buildup, sticking problems, 
excessive thread breakage, 
and clogged needle eyes.

Organ PD 
(Perfect 
Durability)

• Titanium nitride 
coating on 
surface

• Provide greater wear 
resistance and durability 
when stitching on abrasive, 
such as synthetics, or heavy 
fabrics

• Significantly stronger than 
other needles while maintaining 
elasticity

• Reduces needle breakages, 
bending and distortion

• More wear resistant than 
conventional chromium plated 
needles

Schmetz Gold • Lasts up to 5 times longer than 
chromium plated needles

• Finish lasts 8 to 10 times longer 
than Teflon coated needle
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Needle Coatings Chart

• Extra smooth 
surface requires 
less force to 
penetrate fabric 
surface

Groz-Beckert 
GEBEDUR

Good for leather since extra 
strength permits use of 
thinner needle

•

Schmetz has recently introduced 
some new premium coatings but I 
didn’t find them on the embroidery 
needles; might be something to 
keep an eye on in the future.
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Titanium-coated needles have been available for industrial and 
long arm machines for years and are now available for home 
embroidery machines. While these needles do cost more making 
them more expensive initially, they may cost less in the long run 
due to their extended durability. 

While titanium needles are much stronger, they won’t damage your 
machine—they’re only coated with titanium, not completely tita-
nium.

Teflon is another specialty coating to help the needle slide through 
the fabric easier than chrome plated needle or titanium. These 
needles are especially useful for waterproof goods that have a 
specialized coating that may stick to the needle.

Needle Rule #5: Change Needles When 
Necessary

Sewing machine needles are not indestructible; they won’t last 
forever. The points get dull from repeated use, and the shaft may 
get bent from hitting obstacles.

How long will a needle “live?” How long does a person live? Just 
like people, the “lifespan” of a needle depends on how it lived. 
What do you feed it? Synthetic fibers, just like synthetic foods, 
will wear it down faster. Theoretically, that would include what you 
thread through the eye of the needle, but common thread choices 
will not cause problems during a typical lifetime.

Sudden crashes, such as hitting the throat plate, will kill it instantly. 
Running over road bumps or hitting a pothole (lumpy seams, for 
example) may cause flexing and bending. 

Is the needle strengthened by a special coating that turns it into 
a “super needle”? How fast and for how long is the needle con-
tinuously stitching? Higher speeds combined with more abrasive 
fabrics generate more friction and therefore more heat, which may 
affect the needle’s lifespan.

So yeah, you may have heard the same recommendations as I 
have—every 10,000 stitches or every 2,000,000 stitches, after 
every project, or every so many hours. But like so many things in 
embroidery, the real answer is “it depends.” 
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FACTORS AFFECTING NEEDLE LIFE

A quick list of factors that can affect how long a needle will last 
include:

•	 Penetration force—how resistant is the item under the 
needle?

•	 Abrasive forces—Synthetic fibers, abrasive stabilizers, and 
specialty fabric coatings can wear down a needle faster.

•	 Obstacles or Influences that cause the needle to miss the 
opening in the throat plate.

•	 Influence of sewing thread—Like fabric, thread quality and 
type can affect the eye of the needle.

•	 Influence of sewing machine—Increased machine speed 
creates more heat.

Typically you won’t have just one of these factors, you’ll have sev-
eral. Friction reduces the life of moving parts in machines, which 
is why they’re lubricated or have a specialty coating to reduce fric-
tion. Thinner needles with sharper points create less friction than 
larger needles with more rounded points.

You may need to change needles for thread type or size, fabric or 
type of goods, not just needle damage.

If you have a multi-needle machine, it might be more convenient 
to change all the needles at the same time but consider if they all 
need to be replaced. Do they all get evenly used? Probably not.

Wouldn’t it be neat if needles had some kind of indicator to let you 
know when they were “done?” Turkeys have little pop-up timers 
to let you know when they’re ready. Some embroiderers think that 
indicator is when the needle breaks but you could be experiencing 
problems well before that.

A needle’s life is not over just when it breaks. The point wears 
down and becomes blunt, burrs can form in the eye, and the tip 
can become damaged.

Needle Advice As Seen on the Internet: “Recycle worn sharp needles to use 
as ballpoints.” (NOT!) And, “Sharpen your own needles to save money.” Yeah, 
right. Wouldn’t it just be easier to get a new one?

In addition to just regular sewing, needle tips can become dam-
aged during a needle change, if you drop the needle, or even 
bump it with scissors when trimming. 
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If you’re aligning a round shaft needle, don’t insert a pin in the eye 
to adjust the angle. (Would you like a pin in your eye?) Likewise, 
if you used pliers to insert the needle into the machine, don’t grip 
the area that pierces the fabric.

Deflection is a prime way needles can become bent or broken as 
the needle flexes and hits a hard object. Flexing can be caused 
by thread tensions, either too tight or temporarily too tight from a 
thread jerk. Sewing over a seam, over layers of stitching, or over 
heavy, dense fabrics can also flex the needle as it tries to make its 
way through all that.

WHAT HAPPENS WHEN SEWING WITH A DAMAGED NEEDLE

As the needle point wears down, it’s less able to penetrate the 
fabric cleanly between the fibers. Instead of separating the fibers, 
it can push one down and cause a “pulled” fiber in the fabric. 

A damaged point can also mar the finish by making larger holes in 
the fabric. Of course, you can experience these same issues with 
a needle that is too large or too rounded for your fabric, however, 
stitching with a damaged needle is worse than stitching with the 
wrong needle.

Stitching with a damaged needle increases machine strain and can 
cause skipped stitches, especially in areas where either the fabric 
is thicker, or the previous stitching is thicker. If damage occurs 
in the eye, then thread breaks and shedding increase. Damaged 
needles can also contribute to bird nests.

One instructor I had way back in the beginning, explained the 
potential fabric damage this way, “Sewing with a dull needle is like 
shaving with a dull razor.” Got it now?

WHY NEEDLES BREAK

This might surprise you but needles are designed to break. In fact, 
the higher the quality of the needle, the more likely it will break. 

Low-quality needles will bend but almost never break. Can you 
imagine what kind of damage a bent needle could cause if the 
machine just kept pounding away?

A machine needle is a precision made instrument, which is de-
signed to perform within very fine tolerances and one of the per-
formance criteria for a quality needle is that it must break cleanly 
when deflected more than 15° from its original vertical position.

New Needle
Sewing wear

Needles don’t wear as evenly or 
as smoothly as depicted in the 
image above, so although it looks 
like a sharp is morphing into a 
ballpoint, it absolutely is not!
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When a needle breaks, the least damage is generally to the 
needle. Real damage can occur to the project or your machine. 
If the needle hits the throat plate, it can create nicks, burrs, and 
scratches that can snag or abrade thread. It’s even possible that a 
needle could cause damage in the bobbin case area or affect tim-
ing, which can affect proper stitch formation.

Quality needles are engineered to break with the shank in the 
machine and the tip embedded in the fabric. Since I learned this 
many years ago, only twice have I had a needle break where the 
tip fell into the machine. Be sure to retrieve all the pieces and dis-
card them safely. I still use an old film canister, but a pill bottle is 
another small container that works well.

Chart: Troubleshooting Needle Breaks

Cause Correction
Poor quality needle
 Use good quality polished steel needles
Needle was not fully 
inserted in the 
machine

Make sure needles are fully inserted into 
the needle bar

Needle falls out of 
needle bar

Tighten set screw more

Needle is not rotated 
properly

Correctly orient needle in machine

Needle is too fine for 
the fabric

Use a larger needle

The presser foot is 
loose and unstable

Tighten presser foot screw to prevent it 
from moving

Throat plate is loose Reseat throat plate
Throat plate is wrong 
size


Change throat plate and make sure 
needle has enough clearance
Use thread caps or sleeves to prevent 
thread from pooling under spool
Use a thread stand to improve thread 
delivery

Holding thread tail 
during start-up


Holding thread too tightly can cause 
needle to bend and possibly hit the 
throat plate

Improper timing

 If needle and hook are improperly timed, 
damage to both can occur and stitch 
quality suffers. Replace damaged parts, 
& re-time machine. (Home machines 
require service by a qualified service 
technician.)

Thread hooks on 
spool and flexes 
needle


Why Needles Break
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WHY CHANGE A NEEDLE?

By now you should have some understanding of when and why 
you should change a needle. Let’s recap with a list:

•	 Thread weight and type—heavier threads need a larger eye, 
thinner need smaller

•	 Fabric weight, thickness, type, and density
•	 Dense, tough fabrics need a sturdier needle
•	 Delicate, fine wovens need a thinner one

•	 Frequent thread breaks during sewing—“three strikes rule”
•	 Stitches are looping or skipped—often caused by a wrong 

needle size for the thread, also a damaged needle
•	 Specialty needle is required for a particular technique

•	 Metallic needle (I don’t use these for embroidering with 
metallic threads)

•	 Wing (hemstitch) needle, twin needle
•	 Needle is damaged—broken, bent, dull, burr

Learn to listen to your machine. You can often hear when a needle 
is not cleanly piercing the fabric by the “thudding” noise as it hits 
the fabric.

THE THREE STRIKES RULE 

I credit Deborah Jones for the first time I heard this guideline. If 
you have three thread breaks within a short period of time, change 
the needle. This often solves the problem.

It’s not always the needle—it could be the design or the thread, 
especially if you’re stitching on a multi-needle machine and things 
have been stitching smoothly up to then. 

If you’ve been successfully sewing the same design with the same 
thread previously, however, you can almost guarantee it’s the 
needle.

Checking A Needle For Damage

While it’s generally easier (and quicker) just to replace a suspect 
needle, if you’re having persistent problems you might want to 
check the needles just to rule them out as a possible culprit. 

Generally, you’re looking for bent needles and any gross defects. 
Sight down a needle or roll it on a flat surface to see if it’s bent. 
Slide the tip through some pantyhose to check for snags. You 
could also examine the tip under magnification to check for dam-
age or defects. 

“Steee-rike 3!”
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If you’ve been using a lot of sticky products, try stitching through 
an individually wrapped alcohol swab to clean it up.

The Lucky Needle Story

A friend who owns a sewing store told me about a customer who 
brought her machine in to be serviced. The machine was an older 
one—and the customer was an even older model yet. 

The machine was cleaned and tuned, and the only real problem 
was the needle, which was replaced. When the customer returned 
to pick up her machine, she noticed the new needle and demand-
ed to have her “lucky needle” returned.

What made this needle lucky? Was it endowed with some magical 
superpower? No. It was “lucky” because it had never broken over 
years of sewing over pins and whatever else it encountered.

Needles are a surprisingly high-tech device! Their life doesn’t end 
just because they break. Their point can become dull or deformed. 
Needles can become bent. A high-quality needle in good condition 
has a significant contribution to producing great embroidery.

Needle Rule #6—Use Top Quality Needles

High-quality needles are readily available and don’t cost much 
more than cheap ones—most likely less when you track your 
productivity and stitch quality. Buy them in quantity and stock up 
when you find a good price on the size and type that work best for 
your machine and the type of embroidery you do.

A good needle should be sharp, brittle, and minimally elastic, able 
to withstand high-temperatures generated from the friction of sew-
ing continuously at high speeds, and be constructed of stainless 
steel with a chromium (or better) coating. For the best stitch defini-
tion, use the sharpest, thinnest needle that will accommodate the 
thread without causing fabric damage or excessive needle flexing.

Your manual or your dealer can recommend needles for your ma-
chine if you’re uncertain about which brand or style to use.

Do watch for counterfeit versions. Organ reported that low-uality 
knock-offs were being sold by reproducing their packaging. That 
may be why they are now packaging in the plastic cases similar to 
Schmetz and Klassé instead of paper wrappers as they have in the 
past. 

Tip: Adhesives gumming up your 
needle? Take a packaged alcohol 
wipe and stitch through the 
package!
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While plastic packages are handy for organizing and protecting the 
needles when thrown into a drawer, the downside is that it’s just 
more non-biodegradable waste in our landfills. Dispose of needles 
thoughtfully!

OTHER BAD ADVICE FROM THE INTERNET

OK, yes, needles do heat up when stitching continuously at high 
speeds but that heat does not make them sterile! If you sew 
through your finger, do seek appropriate medical attention. 

A few years ago I used pliers to pull a broken needle out of my 
husband’s finger. It pierced his nail, and then he proceeded to rip 
the needle through the rest of his finger in his body’s natural reflex 
to jerk away from pain. 

He was lucky though, and no damage was done to the bone. We 
poured some straight Shaklee Basic H on it and it healed on its 
own.

Yes, the same Basic H I used to clean the machine in the maintenance section. 
If you watched “My Big Fat Greek Wedding,” you may remember how the 
father used Windex as a universal cure-all and clean-all. That’s how we use 
Basic H. By the way, it’s perfect for cleaning antique linens and quilts and 
getting blood out of projects when you sew through your finger.

I’ve heard some horror stories of the tip breaking off in the bone 
and the “victim” not finding out for days and then requiring surgery 
to remove the remaining bit.

We had a rule at Cactus Punch that no one was allowed to run 
one of the machines if they were the only one in the building just in 
case such an accident were to occur and they’d be trapped in the 
machine.

A Few Final Tips

While you may not think that changing the needle has much im-
pact on the rest of sewing process, it can! 

•	 When you change the needle size or the eye size of the 
needle, you are changing the tension on the top thread.

•	 When you change the needle size, you are changing the 
relationship of the needle scarf to the hook point.

•	 When you change the needle point, you are changing the way 
the needle penetrates the fabric.

What happens when you sew 
through your fingernail…
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This is not just about needles! When you change any of the vari-
ables in the embroidery recipe such as thread, backing, or even 
digitizers, you may also affect the balance of the other “ingredi-
ents.”

What if your thread works best in a thinner needle, but your fabric 
needs a heavier one? Then go heavier. The golden rule is an “and” 
construction not an “or.”

Where To Learn More

Needles are quite fascinating,  and I learned all sorts of fascinating 
facts while researching this section. Too bad it won’t help me in a 
game of Trivial Pursuit. 

Here are a few resources if you’d like to know more about needles: 

•	 For a quick history of sewing machine needles, check out this 
timeline at Klasse: 

•	 Download the Pocket Needle Guide PDF from Schmetz
•	 There’s an app for that! Schmetz even has a handy needle 

app you can download from the Apple App Store or Google 
Play

https://lindeegembroidery.com
https://lindeegembroidery.com
http://www.klasse.com/en/history.php
www.schmetzneedles.com
https://itunes.apple.com/us/app/schmetz/id643064376?ls=1&mt=8
https://play.google.com/store/apps/details?id=com.schmetz.needle
https://play.google.com/store/apps/details?id=com.schmetz.needle
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CHAPTER 13:

How A Stitch Is Formed

In This Chapter
•	 Most of this chapter was written by Gary Walker, Echidna 

Sewing Products, and is reprinted with permission from one 
of his newsletters. Understanding how a stitch is formed can 
help you understand why thread breaks!

•	 Charts on troubleshooting thread breaks

Thread—The Unsung Hero  
The Reasons Why Thread Breaks 
No one enjoys dealing with thread breaks, and often the embroi-
dery thread itself is unfairly blamed. Granted there are some cheap 
and nasty threads available, but there are also a host of excellent 
brands like Hemingworth, which of course has the benefit of the 
exclusive spool and cap system. 

So Why Does Thread Break? 
The process of forming a stitch is quite complex. In fact, it’s a mir-
acle that sewing machines can create a stitch at all with so many 
things having to work in perfect harmony for every stitch to be a 
successful one. I think it’s easier to work out why thread breaks if 
you first understand how a stitch is formed.

A sewing or embroidery machine forms what is called a lock stitch 
consisting of an upper needle and lower bobbin thread, which are 
locked together during the stitching process. The needle thread 
is delivered as a continuous thread, whereas the bobbin thread is 
wound onto smaller bobbins. People often ask why it can’t be two 
continuous threads but the fact is, to form a lockstitch one thread 
has to be entirely enveloped by the other, hence the need for a 
bobbin.

So let’s follow the formation of a lock stitch. Imagine the needle is 
threaded and in the up position with the take-up lever also in the 
up position. The bobbin is loaded and there is also fabric under 
the foot. 

Chapter 13: How A Stitch Is Formed
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1.	 The needle starts to move downwards piercing the fabric on 
the way. At the same time, the take-up lever also starts to 
descend, creating slack in the needle thread to assist in form-
ing the stitch. 

2.	 The needle continues downwards until it reaches the very 
bottom of its stroke. As it then begins to rise, the slack 
needle thread starts to form a small loop behind the needle 
eye, under the needle plate. The pinching effect of the fabric 
and the structure around the needle eye assist with this step.

3.	 As the thread loop forms a rotary hook (sometimes referred 
to as the shuttle point) intersects with the back of the needle, 
just above the needle eye, at the point called the needle 
scarf. If the hook point does not enter the thread loop, a 
missed or slipped stitch will occur. Multiple consecutive 
missed stitches will usually result in thread shredding. 

4.	 After entering and catching the thread, the hook (or shuttle) 
continues its rotating movement. It then carries the still-slack 
needle thread around the bobbin, which is housed in the 
bobbin case (holder), and completely envelopes the bobbin 
thread.

5.	 At about halfway through its rotation, the hook/shuttle will 
release the slack thread and the needle thread take-up lever 
will begin to rise from its lowest point. It will start taking up 
the slack thread that was needed to envelop the bobbin 
thread.

6.	 The take-up lever will continue upwards, removing the slack 
thread. At this point, the thread tension device comes into 
play by applying enough tension to the thread. This allows 

Close up of the hook point collecting the thread loop from behind the needle. It 
all happens very quickly for each and every stitch, which highlights the impor-
tance of using quality threads and needles.

Close up of the hook point collecting the thread loop from behind the needle. It 
all happens very quickly for each and every stitch, which highlights the impor-
tance of using quality threads and needles.
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the take-up lever to pull the thread and set the stitch firmly 
to the fabric without pulling excess needle thread from the 
thread spool. 

This whole intricate process repeats for each and every stitch. You 
might be surprised at the thread required to produce a single 2mm 
long stitch. This will pass through the needle-eye, at speed, about 
45 times before it’s sewn into the fabric. As you can imagine, cre-
ating a stitch is a complex process and there is a lot of stress on 
the thread. Everything has to work in perfect synchronization and if 
it doesn’t, the thread will break or shred. Here is a list of things you 
can remedy yourself if you are having thread breakage issues:

•	 Poor quality thread—inferior thread will fail—discard

•	 Old thread—thread does age and will dry out or deteriorate 
causing failure. Spray with silicone or discard.

•	 Damaged or worn needle eye—now you know how 
important the needle eye is. Change the needle.

•	 Needle too small—means smaller eye and causes stress on 
the thread. Use correct size needle.

•	 Wrong needle type—an embroidery needle has a slightly 
larger eye than most needle styles. Use correct needle.

•	 Damaged needle hole on needle plate—can be abrasive on 
the thread. Have your machine checked by a technician.

•	 Damaged bobbin case or shuttle hook—will catch or snag 
the thread. Have your machine checked by a technician.

•	 Incorrect threading or thread path obstruction—a very 
common user error. Recheck your threading.

•	 Tension too tight—causes stress on the thread. Lower the 
tension.

•	 Tension too loose—creates excess thread, which can cause 
thread loop to collapse or not form correctly resulting in 
missed stitches. Tighten the tension.

•	 Designs that are too dense—will cause stress on the thread 
or will deflect, bend or even break the needle. It can also stop 
the thread loop from forming, causing missed stitches. Use a 
different design or filter the design using Embrilliance Density 
Repair Kit.

•	 Fabric flagging—often caused by incorrect or no backing, 
incorrect presser foot height, bad hooping, hoop vibration, 
dense designs or a damaged needle. 
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Check all of the above, as well as your hooping techniques.

I’ve touched on just some of the reasons but I think you can now 
understand that there are many more factors to consider than just 
the thread. Armed with some knowledge, hopefully, you’ll be able 
to diagnose the problem next time you have any thread breakage 
issues.—Gary Walker

More On This Topic

I wasn’t actually going to cover how a stitch was formed in this 
book but in a Skype conversation with Gary, he mentioned this ar-
ticle and all the positive reviews he received, so I asked him if he’d 
like to let me include it here.

On the facing page, I’ve included a visual step-by-step of how a 
stitch is formed that I’ve used in presentations over the years.

Chart: Stitches Don’t Form

But what if stitches aren’t forming? Then what? 

The most common reason for me is that the bobbin thread is not 
being picked up. You may remember the story about when Bill 
broke a needle and after replacing it incorrectly, stitches didn’t 
form. Here’s a list of things to check:

Cause Action
Empty bobbin Replace bobbin
Incorrect timing The bobbin hook is not catching the loop. Re-

set timing.
Machine retaining 
finger in wrong 
position

The retaining finger under the needle plate 
holds the bobbin case in place. If this is not in 
the correct position, a loop will not form. 
Adjust according to your machine manual. 
Note: This part usually doesn't "wiggle” out 
of position on its own. Wrong positioning may 
occur after work has been done in the hook 
assembly/bobbin area (e.g., after timing the 
hook).

Broken hook point Replace rotary hook assembly.
Incorrect needle 
position

Re-insert needle. If needle is not fully into the 
needle bar shaft or not rotated properly, 
effect is same as if timing were off.

Problem: Stitches Don't Form

Charts: Thread Breaks 
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Formation of a Lock Stitch

3
Loop is enlarged, as fabric acting 
like a wiper down the blade forces 
the loop off the needle.

7
Feed (pantograph for embroidery 
machine) moves material to next 
stitch position

Lowest Point 
 of Needle 
   Stroke

8
Needle descends to lowest point 
of stroke to begin the next stitch.

9
New loop has been formed and is 
passing around bobbin

10
Loop is pulled up to complete the 
stitch.

Lowest Point of 
Needle Stroke

1 Penetration

The needle penetrates the fabric 
and carries the thread loop 
through the fabric to the lowest 
point of the stroke.

Take-up lever draws loop closed 
and the thread is tightened to set 
the stitch in the fabric.

6 Set Stitch

The needle thread forms a loop at 
the back of the needle as the 
needle point begins to withdraw 
from the fabric.

Needle Bar
Rise

2 Loop 4
The loop of needle thread 
encloses the bobbin thread as it 
passes around the bobbin. This is 
known as conformation. (Note 
7:00 position.)

Conformation

Loop clears bobbin as the bobbin 
thread releases the needle thread 
(cast-off).  The take-up lever starts 
to draw thread up.  

5 Cast-off

Notice that tensions are illustrated for embroidery with needle thread pulled to the bottom.
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Since Gary touched on thread breaks here, this seems like a good 
place to stuff in a few charts on that.

Understanding the type of thread break you’re having can help 
you track down and solve the why of the thread break. 

Common Causes Appearance Remedies

Too much tension or poor 
quality thread.

A small tuft of fiber on the 
end of the broken thread.

Loosen tension or change 
brand of thread. Try a 
different cone of thread.

Improper placement of 
stitch relative to previous 
stitch. Stitch penetrates and 
splits previous thread.

Broken end will have a bend 
in the thread and a tuft on 
the end.

Edit stitch placement or 
redigitize the design.

Thread is cut by sharp 
place on the hook.

Thread will have a clean cut 
appearance. Replace or polish hook.

Hook point catches only a 
portion of the thread. Thread will fray and break.

Adjust hook timing, use 
correct needle size. Try a 
slightly larger needle.

How to Identify Types of Thread Breaks

On the facing page, you’ll see a much longer list of thread breaks 
organized by type. Sometimes you really can’t tell why the thread 
broke. If you’ve sewn the design successfully under these same 
conditions previously, and checking the thread path and needle 
tension doesn’t cure the condition, then I use the “three strikes 
rule” and change the needle.

Assuming you’re using quality needles and the thread is still break-
ing, then the next step I take is to swap out the thread. 
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CAUSE ACTION
Bobbin inserted incorrectly • If bobbin is not in correct position, it will pull at thread causing it to 

break; check your machine manual for proper placement instructions
Bobbin wear, especially on 
the plastic type of bobbins

• If the edges of the plastic are showing abrasions, the size of the bobbin 
has changed and may be the culprit. Although the size change is a 
minute, it allows the bobbin to wobble in the case and changes the 
tension.

Too heavy a bobbin thread • Use of the proper bobbin thread will ensure the best balance between 
the top thread and bobbin thread.

• Will cause stress on the thread or will deflect, bend or even break the 
needle. It can also stop the thread loop from forming, causing missed 
stitches. Use a different design or filter the design using a program that 
can adjust dense areas.

• Increase the design size by 5% to 10% to allow more room for stitches 
to be laid down (stitch processor off),decrease density, lengthen 
stitches, eliminate extra stitches, or use thinner thread

Fraying due to tight 
densities.

• Reduce stitch density or make more than one pass using multiple 
layers of sewing with lighter density per layer to achieve desired 
coverage.

Poor digitizing • Overly short stitches or excessive density in designs can cause thread 
breaks.

Stitch length too short • Slowing the machine helps sometimes. Have the design-re-digitized 
with longer stitches.

Stitching over stitching • Reduce the density in the underlay. Try to avoid more than two layers 
of thread.

Build up of thread behind 
hook. 

• Clean hook assembly with canned air or brush.

• Replace the needle. 
• Replace the bobbin case.
• Use fine-grade emery cloth or emery cord to buff thread guides and 

throat plate. Buffing hook may alter timing; replace damaged hook.
Damaged bobbin case or 
shuttle hook

• Will catch or snag the thread. Replace.

Damaged needle hole on 
needle plate

• Can be abrasive on the thread. Replace.

Improper timing • This causes many problems, such as broken needles, poor stitching, or 
no stitching, in addition to thread breaks.

Incorrect position of hook 
retaining finger

• If the hook is set too close to the needle or the retaining finger is bent, 
the thread can’t pass through. Make adjustment in position or replace 
bent retaining finger.

Lack of lubrication in hook 
assembly 

• The hook needs frequent lubrication because it dries out faster. using a 
hypodermic oiler, put one drop of oil in the hook assembly track every 
4 to 8 hours of machine running time.

Lint buildup in tensions 
discs, throat plate, or 
bobbin case

• Clean these areas with canned air or brush or vaccum. 

Trimmer mechanisms not 
working properly

• Thread ends may not be cut cleanly or thread ends may be cut too 
short, activating your machine’s thread-break detectors. Adjust 
trimmers.

Thread Breaks
First you need to eliminate all the variables 

BO
BB

IN

Designs that are too dense

D
ES
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N

Burrs in needle eye, thread 
guides, throat plate, or 
bobbin case 
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“The right thread for the job  
both top and bottom”

In this part we’ll focus on the third bullet of the quality formula, thread, to learn how those 
choices affect elements in the embroidery recipe.

We’ll sort out some basic terminology, such as why thread weight doesn’t necessarily 
indicate a specific thickness. We’ll talk a bit about color, why some spool shapes are better 
than others, why how the thread is wound will determine whether the thread should come 
off the top or from the side, what you need to know about thread size as far as stitch qual-
ity and needle choices, and we’ll look at various fiber types along with their advantages, 
disadvantages, and care requirements.

Today we have lots of really fun thread choices so I’ll cover a bit about what you need to 
know before using them.

Bobbins also need thread and we’ll cover thread choices and what you need to know 
about using pre-wound bobbins versus self-wound ones.

PART

#4

Part 4: Thread

Part 4: The Right Thread For The Job

https://lindeegembroidery.com
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CHAPTER 14:

Thread Basics

In This Chapter:
•	 A 30-second history of thread
•	 How embroidery thread differs from “sewing” thread
•	 How thread is measured
•	 What to look for in a quality thread
•	 Thread construction basics and how it affects your stitch 

quality and machine maintenance

Prefer to watch a class on thread? While not exactly the same 
content, you can view my Thread Savvy class on Craftsy. 

The fourth bullet point in our definition of quality embroidery 
is, “The right thread for the job—both top and bobbin.”

In case you don’t yet have it memorized—or skipped to this 
chapter and bypassed the others—here’s the quality formula once 
more.

Quality embroidery is more than just a good embroidery 
design. Quality embroidery is like a choice gourmet cookie 
or a finely choreographed dance. It results from a precise 
interaction of key ingredients:

•	 A well-prepared design that is well-suited to the fabric 
and item being embroidered

•	 A properly maintained and tuned machine using the 
correct needle for the thread and fabric

•	 The right thread for the job—both top and bobbin

•	 An item suitable for embroidery that is smoothly 
hooped at the right position in the right size hoop 
with the hoop properly tensioned, the right topping (if 
required), and the right backing

If you have been with me up to this point, do you see how inter-
linked these bullet points are and how changing one has a ripple 
effect throughout the rest of the elements? Do you also see how 
it’s almost impossible to discuss one element without commenting 
on others? Embroidery is a highly integrated process.

Chapter 14: Thread Basics

https://lindeegembroidery.com
https://lindeegembroidery.com
http://tinyurl.com/thrdsavvy
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In a nutshell, most machine embroidery designs are digitized for 
40-wt embroidery thread unless otherwise noted. Most home 
machines are factory set to work with 40-wt polyester embroidery 
thread and a specific weight of bobbin, which varies from brand to 
brand. Based on what we’ve learned about needles, a 75/11 em-
broidery needle will work well with 40-wt thread on most fabrics.

If you’re not the least bit curious about other thread weights or 
types and how that affects the rest of the embroidery recipe and 
quality formula, then feel free to skip this section and come back 
when you are interested in branching out—or run into a problem!

Thread: The Medium Used to “Paint” Designs

Obviously, thread is a key ingredient in the embroidery recipe. 
While it’s possible to “stitch” an embroidery without any thread 
to create a punched tin or paper effect, thread is a requirement to 
form a stitch so I suppose we could argue that it’s not really em-
broidery if no thread is involved. 

Halloween Luminaries are “stitched” 
on paper lunch bags and then treated 
to make some parts opaque and oth-
ers more translucent. These designs 
weren’t digitized for stitching with 
thread and get a better result with a 
larger needle.

For our embroidery machines, two threads are required to form a 
stitch: the needle thread and the bobbin thread. Typically when we 
talk about embroidery thread, we’re referring to needle threads, 
and today we have more thread choices than ever to express our 
creativity. 

https://lindeegembroidery.com
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The Language of Thread

Thread technology is fascinating and it’s another very geeky topic 
that can get very deep very quickly. If you’re interested in that sort 
of thing, hop over to AMEFIRD.com, and you can immerse yourself 
in all kinds of arcane thread trivia. 

There are some technical things you do need to understand about 
thread, and while you don’t need to understand all of them to start 
stitching, you may be curious about some of the specialty thread 
types and how, when, and why to use them.

In this part, we’ll sort out some basic terminology, such as why 
thread weight doesn’t necessarily indicate a specific thickness. 
We’ll talk a bit about color, why some spool shapes are better than 
others, and why how the thread is wound will determine whether 
the thread should come off the top or from the side.  We’ll talk 
about size and what you need to know about thread size as far as 
stitch quality and needle choices. We’ll look at various fiber types 
along with their advantages, disadvantages, and care require-
ments.

Care requirements aren’t just for after stitching so we’ll look at 
ways to protect your thread investment before stitching.

A Short History of Thread

Early sewing thread consisted of thin strips of animal hide that 
were used to stitch together larger skins and furs. As civilization 
advanced, so did thread technology. 

Embroidery dates back to about 1600 BC to 1100 BC and is cred-
ited to the Babylonians and the Assyrians. The Chinese and Japa-
nese first discovered the beauties of silk fibers spun as thread and 
transformed as cloth. Cotton thread was first spun by machinery 
in England in 1730. The first industrial artificial silk, now known as 
rayon, was produced in 1891. Polyester fibers, developed in 1941, 
weren’t produced as thread until 1955 and didn’t gain any popular-
ity until the 1970’s.

Advancements continue! When I first entered the embroidery 
industry in the mid-nineties, rayon was the preferred thread while 
polyester was considered a problem child. Poly didn’t have the 
shine, softness, or the easy running nature of rayon because it was 
stiffer and harder to tension evenly. 

Today, technological advancements have moved polyester into 
the front-runner position. Trilobal polyester embroidery threads are 
shiny and nearly as soft as rayon plus polyester stands up to more 

What About Machine Embroidery 
History?
Josué Heilmann (1796-1848), 
a Frenchman, is credited with 
inventing the first machine that 
could imitate the appearance 
of hand embroidery stitches in 
1828, 18 years before the first 
sewing machine was patented 
by Isaac Singer. Fast forward 
almost 150 years to 1973, when 
Tajima introduced the TMB Series 
6-needle (6 color) fully-automatic 
color-change embroidery machine. 
The P.O.E.M. appeared in 1991.

https://lindeegembroidery.com
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abuse than rayon. Since it’s stronger, it may break less than rayon, 
which makes it favorable especially in the eyes of new embroider-
ers. 

What Is Embroidery Thread?
Embroidery thread differs from “sewing” or construction thread. 
The most common big box fabric store threads would be con-
sidered an all-purpose 50-wt thread. These threads are typically 
polyester or a poly/cotton blend. 

For instance, Gutermann and Mettler all-purpose threads are a 
polyester 50/3 thread. The “50” is a measurement of weight while 
“/3” means that there are three plies, or fibers, twisted together. 
More plies equate to more strength, essential for secure seams on 
your skinny jeans.

Embroidery threads are decorative threads and are meant for em-
bellishment. Embroidery threads usually have a looser twist com-
pared to construction and quilting threads because a looser twist 
allows for the thread to have a higher sheen. 

The most common polyester and rayon threads for embroidery are 
2-ply and are labeled 40-wt. Decorative threads aren’t as twisted 
or strong, and they don’t need to be. They need to be strong 
enough for high-speed stitching, but they aren’t meant for pre-
venting wardrobe malfunctions when you bend over. 

Thread Size

Thread size is represented by the first number in the pair, and, as 
previously mentioned 40-wt is the most commonly used size for 
machine embroidery. What does that actually mean? Most em-
broiderers think it’s some measurement of thread thickness but in 
reality, it’s a measurement based on length. 

There are several methods of measuring thread and different fibers 
are measured differently. The purists will argue about that but 
we’re just going to take the easy way out and go with the prevail-
ing method. 

While we think of thread in terms of thickness or diameter, it’s re-
ally a measure of the length of thread, specifically what length in 
kilometers equals 1 kilogram. 

https://lindeegembroidery.com
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That means if 40km of thread weighs 1kg, then the thread is 40 
weight. If 30km of thread weighs 1kg, then the thread is 30 weight, 
which is heavier than 40 weight because it takes less length to 
weigh the same amount. 

If both of those were the same fiber, say rayon, then the 30 weight 
is thicker than the 40. Equal weights of different fibers may not be 
the same diameter. In other words, 40-wt rayon is thinner than 40-
wt glow-in-the-dark thread.

Most digitized designs are created for 40-wt thread rayon or 
polyester embroidery thread. 40-wt gives the best compromise of 
providing crisp details along with adequate coverage of large areas 
at reasonable stitch counts. 

Some companies promote 30-wt as providing better coverage, but 
the increased diameter of the thread can present a lumpy appear-
ance or cause the thread to bind on itself, which will break the 
thread or jam the machine. It can also create a thick feeling design 
and increase stitching distortions.

Thread Displacement Review

If 30-wt covers better, why don’t we just use that? A primary rea-
son is thread displacement. While we talk about “embroidery on” 
an item, embroidery is not just a surface embellishment. 

Thread is not simply arranged on the surface of your project. 
Stitches go through your fabric. Furthermore, every needle pen-
etration except the first and last has two threads piercing the 
fabric—one going in and the second coming out. 

You just learned that thread has thickness. That thickness requires 
space in the fabric. The thicker those two threads are, the more 
space it will displace. 

Remember the full bathtub analogy from the discussion on the 
well-prepared design? About how a skinny person might overflow 
a full tub with a puddle while a hefty one can flood the floor be-
low? Displacement can happen with too many stitches packed in 
too tightly woven fabric and/or with fatter threads. 

You may also be thinking about how thread size affects needle se-
lection and tension settings. Adjustments in one ingredient require 
corresponding changes in other components or settings. 

https://lindeegembroidery.com
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How to Tell Thread Size

The most common embroidery thread size is 40-wt. If you pop into 
your local sewing shop or big box store and pick up embroidery 
thread, it’s most likely 40-wt. 

If you have thread in your stash and you aren’t sure, check the 
spools for details. You should at least find a thread color number 
and often a bit more info, such as fiber type, brand, and size. This 
info may be printed directly on the spool or on a label glued to the 
bottom. Glued on labels can fall off so if you see one started to 
depart, reattach it.

 

The Hemingworth and Softlight 
spools have printed and glued 
labels with quite a bit of detail 
but can fall off. The Sulky and 
Madeira spools have printed in-
formation with brand, type, size 
and thread number distributed 
over both ends of the spool. 
The Yenmet spool only has a 
label on the cellophane, which 
is likely to get tossed when the 
thread is unwrapped.

Another way to store thread infor-
mation is by inserting it inside the 
spool. Softlight Metallic comes 
with the info on a heavier paper and 
conveniently stored there.

Pay attention when you purchase or order!

Softlight Threads are also 
available in Australia from 
Echidna Sewing Products.

https://lindeegembroidery.com
https://lindeegembroidery.com
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Let’s look at some common thread weights and what you need to 
consider.

40-WEIGHT THREAD

Are you a newbie? Start here. In today’s market, you’ll most likely 
be using polyester embroidery thread instead of rayon. Although 
both are labeled “40-wt” they aren’t the exact same diameter 
because they are different fiber types; however, the difference is so 
minuscule that it’s of no importance.

Why is 40-wt the most frequently used? It’s a good compromise 
of several factors. It’s thick enough to provide good coverage yet 
thin enough for detail work. With proper digitizing on “average 
fabric,” you’ll have minimal fabric displacement which translates 
to a smoother, pucker-free design—assuming, of course, you’re 
compliant with the rest of the quality formula.

Because this is the most frequently used size, there are more 
colors available from more sources. In addition to “normal” colors, 
you’ll find variegated, twists, neons, and other multi-color varia-
tions. You’ll also find even “more special” specialty threads that 
can glow in the dark or change color in the sun that are listed as 
40-wt, but some of these may be a little thicker.

A size 75/11 or 80/12 needle is best.

35-WEIGHT THREAD

While you may not be able to perceive the difference in thickness 
when you pull a length of 35-wt thread through your fingers com-
pared to 40-wt, 35-wt is 25% thicker than 40-wt. You will definitely 
feel a difference in thickness after stitching, especially in fill areas.

This weight is good for better coverage on high pile fabrics like 
towels, bathrobes, fluffy sweaters, socks, carpets, and terry cloth. 
Textured fabrics do need some special treatment to prevent the 
nap from coming back through the stitching over time so don’t 
expect a heavier thread to do that.

This weight is available in solids and twists and works best in an 
80/12 needle.

30-WEIGHT THREAD

30-wt thread is 1/3 thicker than 40-wt and you can easily feel the 
difference between the two when pulling a length through your 
fingers. 

https://lindeegembroidery.com
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Heavier threads like this are good for larger fill areas and some 
embroiderers prefer this for Puffy Foam™ work.

You’ll definitely need to make adjustments when swapping in this 
thread. If your design is set up for 40-wt thread, reduce the density 
by one-third or increase the design size by 125% of the original 
(turn off the stitch processor). Or use your software’s “recipe” set-
tings to adjust.

Increasing the stitch length will also help (2mm or longer is good 
guideline). A larger needle is in order—80/12 to 90/14. And, you’ll 
need to loosen the top tension slightly.

Always keep in mind the concept of fabric displacement. Thicker 
threads + denser design + tightly woven fabrics = an overflowing 
bathtub. This is a recipe for thick, stiff, warped embroidery.

The Mock Crochet Snowflakes I digitized several years ago 
are the perfect candidate for heavier threads and really look too 
wimpy with a 40-weight thread. Can’t find a suitable heavier 
thread? Use two 40-weight threads in the same needle.

The snowflake on the left was stitched with two different colors of Softlight 
Thread in the same needle and the one on the right was stitched with Sulky 
Blendables, a 30-wt multi-colored cotton.

12-WEIGHT THREAD

12-wt thread is about five times thicker than 40-wt and is probably 
the thickest you can run through your needle without resorting to 
using one the diameter of a nail. All the rules about heavier threads 
apply in spades with these threads. Additionally, some home ma-
chine manufacturers recommend disabling the thread trimmers on 
these heavier threads. 

https://lindeegembroidery.com
https://lindeegembroidery.com
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There are definitely fewer choices in this size range and you’ll want 
to look for designs that are specially digitized to work with heavier 
threads. Redwork or quilting-style designs can be a good choice if 
the stitches are long enough.

Depending on the thread, you may be able to use a 90/14 or may 
need a 100/16. Looser upper tensions are a must!

50-WEIGHT THREAD

Now we’re going in the opposite direction; higher weight numbers 
are finer threads. 

You’re more likely to find cotton threads in this weight. Keep in 
mind that cotton is different from rayon and polyester so you may 
not see a significant difference in coverage from those in a 40-wt. 

Another factor that affects thread coverage in a design is how 
“fluffy” the thread is. Some cottons are somewhat fuzzier while 
rayons and polyester are very smooth so a slightly thinner fuzzier 
thread can give the same perceived coverage.

A size 70/10 or 75/11 should work well.

These purchased napkins have a crocheted edging and to better 
match that, I chose a 50-wt cotton. Designs from Fanciful Birds.

Linen table napkins stitched with 50-wt cotton in colors to match the cro-
cheted edging. To learn more about the process, see this blog post: Quick 
& easy Fantasy Bird Spring Napkins.

These little in-the-hoop bird 
ornaments use the same designs 
with a slight modification and 
were stitched with 30-wt cotton 
on sparkly craft felt.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/shop/fanciful-birds-detail
https://lindeegembroidery.com/blog/item/quick-easy-fantasy-bird-spring-napkins-2
https://lindeegembroidery.com/blog/item/quick-easy-fantasy-bird-spring-napkins-2
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https://lindeegembroidery.com/shop/fanciful-birds-ornaments-detail
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12-wt Cotton 30-wt Cotton

60-wt Cotton50-wt Cotton

40-wt Poly

How thread weight affects the design appearance. This design 
is included with this book so you can try it it out.

60-WEIGHT THREAD

This finer weight is available in both polyester and rayon and is 
excellent for fine details, small letters, small monograms on cuffs, 
collars and shirt pockets. I think you know by now to get these 
advantages, the design must be digitized appropriately or cover-
age may be scanty.

In the “olden days” of the last century when designs were resized, 
shrinking just compressed all the stitches into a smaller space, 
while enlarging stretched the stitches; resized designs had the 
same number of stitches no matter what size you made them. To 
compensate for that, different thread weights would be used to 
manage coverage and bulk.

Most resizing software today adjusts stitches to maintain density 
so that smaller designs have lower stitch counts and larger have 
higher; this is known as a stitch processor. Therefore if you see 
recommendations for using different thread weights on resized de-
signs, that information may not be applicable. Some stitch proces-
sors can be turned off to stretch or compress a design, but it may 
not work on all stitch types.

https://lindeegembroidery.com
https://lindeegembroidery.com
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Thinner thread will reduce bulk. Be sure to use size a smaller 
needle to take full advantage of these finer design details. A 65/9 
or 70/10 is best but if you need a stronger needle for your fabric, 
try not go any larger than a 75/11. With finer thread, you may find 
you need to tighten the upper tension a bit.

FINER WEIGHTS OF POLYESTER THREAD

There are even thinner polyester threads available. Madeira Poly-
neon has 40 colors available in 75-weight, which purports to be 
able to embroider letters below 3mm high when using a 60/8 
needle. 

My digitizer brain has a hard time computing this size for all letters 
because it’s going to require very tiny, short stitches. You may find 
other thread brands with even thinner threads. 

Keep in mind that these thinner threads also work great in the 
bobbin and can enhance the appearance of the backside of your 
embroidery with a matching thread color.

What Are Micro Fonts?
MicroFonts™ is lettering software form Gunold (Windows only) 
that allows you to use pre-digitized fonts to stitch letters as small 
as 3mm. These fonts require 60 weight thread and a fine needle to 
produce those letters crisply.

You may be tempted to create your own version by shrinking other 
fonts you have. Keep in mind that tiny fonts require precision digi-
tizing and adjustments to density and underlay for optimal result. 

Weighty Issues

Just to pound it in one more time… If you change thread sizes, 
you may need to change needles and tensions. And yes, if you 
have single needle machine and only one color change uses a dif-
ferent thread weight, you may need to swap a needle and adjust 
the tension for an optimal result. See why a multi-needle machine 
is a good thing? 

In addition to the needle and tension adjustments, consider wheth-
er your design is optimized for the different thread weights and if 
it’s suitable for your fabric. Not all combinations are good ones!

https://lindeegembroidery.com
https://lindeegembroidery.com
https://www.gunold.com/catalog/sub/embroidery-fonts-60-weight-thread
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Chart: Needle/Thread/Fabric Size 
Recommendations

Thread Light Fabric Heavy Fabric
Poly/Rayon #60 70/10 or 75/11 70/10 or 75/11
Poly/Rayon #40 75/11 or 80/12 75/11 or 80/12
Poly/Rayon #30 75/11 or 80/12 90/14
Twist 75/11 or 80/12 90/14
Cotton #50 60/8 75/11
Cotton #30 75/11 or 80/12 90/14
Cotton #20 80/12 90/14
Wool/Acrylic Blend 90/14 90/14
Metallic Thread 80/12 or 90/14 80/12 or 90/14
Mylar Thread 80/12 or 90/14 90/14

Suggested Needle Size

 

What to Look For In Quality Thread

CROSS-WOUND VS STRAIGHT-WOUND

Take a look at any thread you have and notice how the thread is 
wound and you’ll see one of two ways: stacked, also known as 
parallel or straight and cross-wound.

Cross-wound thread (left) is de-
signed to feed off the top of the 
spool, whereas parallel wound 
thread (above) is designed to 
feed off the side of the spool in a 
straight line.

Straight- or stack-wound threads are neat parallel rows that wrap 
around the spool from top to bottom before starting the next layer 
moving back up the spool. Stack-wound thread feeds off the side 
of the spool and may feed better when the spool can spin. When 
a spool turns on the spool pin, it changes your tensions because 
you have to pull the weight of the spool. 

https://lindeegembroidery.com
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I think you can easily see how a heavier spool will add more ten-
sion than lighter ones. That means that tension could change 
gradually as the spool goes from full to empty. 

This was a big problem with the Huskygram and it’s little thread 
cassettes. The little star spring mechanism could be flattened out 
with a full spool and then you’d have fluffy stitches; as the spool 
emptied, the spring put more pressure on the spool and the stitch-
es became tighter. If you had to replace a spool in the middle of a 
fill stitch area, there was a definite difference 

My first sewing machine, a mechanical Nechhi, had a vertical 
spool pin on the top of the machine where the spool rotated as the 
thread was pulled into the machine. Most home machines these 
days have horizontal spool pins that prevent spinning and use 
spool caps to keep the spool in place on a horizontal spool pin. 
Some machines do have an optional spool pin that can be pulled 
out to function as a vertical spool pin that will allow the thread to 
spin. 

Furthermore, stacked thread spools may have serrated end caps 
or notches to secure thread tails that can cause thread to snag on 
those areas if the thread is pulled off the end. These spools might 
run fine on the standard horizontal spool pin with an appropriate 
cap but may not feed as well when placed on the vertical spool pin 
of a multi-needle where there are no spool caps to prevent snag-
ging.

Some stack-wound spools should always be allowed to spin. Flat film threads 
should be oriented to spin freely to avoid twisting threads.

Cross-wound thread forms an X or a Z pattern up and down the 
spool and the thread is designed to feed off the top without the 
spool spinning. Spools wound in this manner usually produce 
excellent stitch quality because the thread winds off the spools 
quite easily reducing stress on both the thread and the needle. 
Cross winding with even thread distribution limits thread friction, 
breakage, and machine downtime. When positioning cross-wound 
thread on your machine, orient it so that the spool does not spin 
and the thread feeds freely off the top. 

Cross-wound threads should not be allowed to spin because that will apply 
extra tension to the thread. As the spool loses thread, it becomes lighter and 
the tension will vary. Always make sure these spools feed freely off the top of 
the spool.

If you do use a thread that requires the spool to spin and your ma-
chine doesn’t offer that capability, The Thread Director is a handy 
gadget you can clip on that will solve that problem.
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This little spool pin adapter can be 
clipped onto both home and com-
mercial machines to allow a stack-
wound spool to feed properly without 
tangling.

Spool Configuration

Thread comes wound on a variety of tubes, cones, and spools in 
plastic or cardboard. If there are any rough spots where the thread 
feeds, it can cause thread breaks or tension issues. 

I’ve used a lot of rayon from Madeira and Gunold that comes on 
little cardboard tubes. When running on a vertical spool pin, the 
main issue was that the thread would slide down and pool under 
the spool and get hung up there causing thread feeding problems. 
On the other hand, those skinny little Sulky spools with the snap 
caps won’t even fit on my SWF. 

The smaller the diameter 
of the core, the more firmly 
the thread is coiled. Metal-
lics especially benefit from a 
larger core (upper right hand 
corner is Softlight Metallic).

Skinny spools have another drawback. When you start getting 
close to the core, you may find the thread is not uncoiling as it 
feeds off the spool and instead stays curly and kinky. If one of 
these loops hits a thread guide, it can cause a jerk that can flex the 
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needle and cause it to hit the presser foot or throat plate. Metallic 
threads, in particular, should be purchased on the largest diameter 
cones or spools because they’re more susceptible to kinking.

Thread wound on skinny spools that doesn’t have a chance to relax is 
more likely to break.

The “mini-king” spool has a base on the bottom and is always 
cross wound to feed off the top. The base prevents the thread 
from pooling underneath and there’s no question which end is 
the top and which is the bottom. Even putting your thread on the 
machine upside down can make a difference in how the thread 
feeds. If you notice a thread on non-directional spools twisting, try 
turning it upside down. 

My favorite spool configuration is Hemingworth. This thread is a 
high-quality trilobal polyester wound on a plastic mini-king style 
spool similar to many other brands with a few unique extras not 
found elsewhere. Hemingworth features a transparent plastic cap 
that controls the flow of the thread so that it can only go towards 
the top, which means it will feed correctly whether on a horizontal 
or vertical spool pin or just sitting next to your machine. 

Hemingworth thread comes 
wound on a mini-king plastic 
spool, which has a wider center 
core to reduce kinking. Plus, this 
thread has an exclusive clear 
cover that protects the thread 
from dirt, dust, and tangles and 
serves to feed the thread in the 
optimum direction no matter the 
spool’s orientation.
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The cap also protects the thread from dust, light, and handling, 
thus increasing the life of the thread and preventing tangling. A 
small flexible stopper is removed for stitching and replaced for 
storage, preventing thread from tangling if you store your threads 
loosely in a drawer or container. 

Positioning the spool on the machine so that the thread comes off 
correctly without added twisting is vital. An incorrectly positioned 
spool or cone can cause several different problems. The most like-
ly problem is chronic thread breaks. As the thread passes through 
the eye of the needle, it will straighten out, but the twists do not 
go away, they’ll bunch up behind the needle which will eventually 
cause the thread to break.

Hemingworth thread can be ordered from these sources:

•	 Embroidery.com
•	 EchidnaClub.com
•	 Amazon.com

Other Considerations

For the most trouble-free stitching, you want smooth, slub-free 
thread, with no knots. Obviously there are textured threads and 
other specialty threads that aren’t perfectly smooth, but “normal” 
embroidery thread is very smooth. 

Many threads will have some sort of coating or finish applied and 
may be infused with silicon for the smoothest feed possible and to 
prevent the thread from drying out.

Unfortunately, thread has no “born on” date. You really don’t know 
how old the thread is or how it was previously stored. Old, dried 
out thread will break more easily. 

You can do a “breakage test” to see how readily a particular thread 
breaks compared to another spool of the same brand and type. 
Metallics and rayons will snap quite easily compared to polyester 
so don’t use poly as your measuring stick! 

Specialty threads for embellishing need to be strong enough to 
stitch well but they aren’t meant to secure seams. If you’re getting 
excessive breaking on newly purchased threads, check your ten-
sions, thread path, and needle size/type.
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COLOR

Color-fastness is important. This doesn’t mean bleach proof or 
that it won’t fade over time in the sun—some fibers just can’t do 
that. Can you wash it under the specified care requirements with 
no crocking, bleeding, or fading? 

Dye lot consistency is another big thing. With today’s technol-
ogy, dye lot consistency is very high. What I did find out when 
researching this topic though, is that even water quality can affect 
dye consistency. 

Dyes can be applied in a variety of ways. For example, with Hem-
ingworth thread, the color has been chemically bonded to the raw 
material so the thread won’t fade with bleach or exposure to the 
sun and has a much longer shelf life than the average thread.

PRICE

Finding the lowest price should not be the determining factor in 
your thread choice. Thread is fuel for your machine. If you have a 
Ferrari, are you going to fuel it with the cheapest gasoline available 
and expect it to run well?

Cheap thread shreds and breaks more easily. You’ll have in-
creased production costs, increased frustration (“fun cost”), and 
decreased embroidery quality. Cheap thread may wear more when 
running through the needle and therefore look dull and “ratty” after 
sewing.

Especially when you’re getting started, you may be tempted to cut 
costs by getting bargain thread. Instead of focusing on the cost of 
the thread, focus on productivity. Even if you are only embroider-
ing as a hobby and production is not a consideration, low-quality 
thread has costs in frustration and finished quality. If you’re not 
getting good results and not having fun, how long do you think 
you’ll keep doing embroidery? You’ll begin to hate your machine 
and resent it.

If you do have some of this thread in your stash, pitch it. Don’t use 
it “for practice.” Don’t give it to someone for “starter thread” (un-
less you really don’t like them and they live far away).

PRICE FACTORS

When looking at price, consider the type of fiber, the type of wind, 
the size of the spool core, and how much thread is on the spool. 
Work out the price per yard or meter. Larger cones are more eco-
nomical in the long run and I buy common colors (black, white, 

“Thread bundles” are available 
from a number of thread 
companies. Although they may 
seem expensive and you’ll wonder 
where you will ever use some of 
those colors, if you’re purchasing a 
reputable brand, this is really the 
best way to get started.
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red) on those very large cones. Other threads I try to find on mini-
kings or spools that won’t cause the thread to be tightly wound 
and kinky when it gets down to the core.

Thread Construction

Let’s switch gears and look at how thread is constructed. 

There are four primary types of construction: 

•	 Spun 
•	 Core Spun 
•	 Filament 
•	 Monofilament 

SPUN

With this method, staple fibers are spun into single strands that are 
then twisted together. Staple length affects quality, strength, and 
performance; longer is better. Spun threads have a softer, fuzzier 
surface and have a soft hand and good lubricity. 

Some Definitions. Staple refers to a fiber of a discrete length and may be of 
any composition. Natural fibers (raw cotton, wool, hemp, flax) are staple 
fibers and can vary widely in length. A continuous fiber, such as natural silk or 
synthetic, is known as filament.

Cotton is a spun fiber. Polyester, which is formed as a filament, 
can be made into a spun fiber giving it the appearance of cotton. 

Spun threads will always have some amount of lint, and cheaper 
ones will have more. Spun polyester usually has less lint than cot-
ton. Spun poly threads are about twice as strong as cotton and 
half the cost. Spun threads have excellent sewing performance, 
but less strength than continuous filament. 

CONTINUOUS FILAMENT

To make a continuous filament, a synthetic material is extruded 
into individual filaments which can then be twisted together to 
form thread. The advantage to this type of thread is that it’s very 
strong and consistent plus it produces very little lint. 

Typical examples of continuous filament threads are polyester, 
rayon, nylon, acrylic. 

Polyester used to have a reputation as being abrasive, but that has 
changed since the turn of the century (2000, not 1900!). The newer 
quality polyester threads are soft and shiny. Rayon is the weakest 
of filament threads and is not totally colorfast. Nylon easily melts 
and tends to go brittle and discolor over time. 
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Polyester is becoming the most popular filament thread because it 
is soft, durable, colorfast, and shiny.

CORE SPUN

The goal with this construction method is to get the best of both 
spun and continuous filament by wrapping spun fibers around a 
polyester core. A common example of this type of thread is Coats 
Dual Duty used for construction techniques. It’s an uncommon 
construction for embroidery thread.

MONOFILAMENT

Monofilament is an extruded single strand of nylon or polyester 
filament. The most common sizes are .004 and .005 mm. 

Monofilament is used more often for construction and quilting 
than for embroidery; it’s mostly used when a transparent thread is 
required. The best way to describe monofilament is that it looks 
like fishing line.

Nylon is characterized as being stronger than polyester, but heat 
is its kryptonite. Nylon melts under an iron, tends to become brittle 
and discolor, and it’s stiffer, more difficult to sew and scratchy.

Polyester monofilament is available in clear and smoke and is a 
better choice than nylon. Polyester has a higher heat tolerance 
and won’t melt with normal ironing through a cotton setting. It’s 
more pliable and can be used in either the needle or bobbin.

Monofilament is sometimes used for realistic headlights and wind-
shields on automotive designs. Some embroiderers recommend 
threading it through the needle with flat film threads for improved 
runnability.

These threads can be very slippery and covering the spool with a 
thread net can make it more manageable.

Thread Types

I hope you didn’t find this chapter too mind-numbing! In the next 
chapter, we’ll look at actual thread types, some of which you’re 
already using and some others that might be entirely new to you 
and offer fun capabilities.

Thread nets can prevent thread 
from pooling under the spool.
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CHAPTER 15:

Needle Thread Types

In This Chapter
•	 Rayon vs. Polyester—which one should I use?
•	 Features and properties of various embroidery thread types

I mentioned that thread is either animal-based, plant-based, 
synthetic, or a combination of those. The earliest sewing threads 
were made from either animal or vegetable products, and while 

most of these natural fiber threads are still very popular, threads 
made from man-made or synthetic fiber have become increasingly 
popular in recent years. 

Thread, glorious thread! Shown 
here: Softlight Metallics (back 
row) and Hemingworth Poly 
Select (front row). Both also 
available in Australia from 
Echidna Sewing Products.

Natural fibers include those from animals and plants. Animal 
products include wool, silk, and hair. With four cats hanging out in 
my sewing room, I often get cat hair embroidered into some of my 
projects, but I haven’t tried spinning it into thread. 

Plant or vegetable matter would include cotton, flax, and jute. 
Although rayon also comes from plant matter (cellulose), it’s clas-
sified as a “regenerated fiber” and neither completely natural nor 
synthetic. Acetate is another generated cellulose fiber.

Man-made threads include those made from minerals (glass, 
metallic) and synthetics. Synthetic fibers include polyester, nylon, 
acrylic, elastic, and polypropylene. 

The most common threads for machine embroidery are cotton 
(natural), rayon (regenerated), and polyester (synthetic). In the pre-
vious chapter, you learned that cotton is a spun fiber, while rayon 
and polyester are continuous filament. Yes, polyester can also be 
made into a spun fiber and you’ll find that more in bobbin threads 
than needle threads.

Chapter 15: Needle Thread Types

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/softlight-metallic
http://www.embroidery.com/Embroidery-Thread.ec?refer=LINDEEG
http://www.embroidery.com/Embroidery-Thread.ec?refer=LINDEEG
http://echidnaclub.com.au


188  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 4 The Right Thread

Which thread is best to use? It depends… Mostly it depends on 
the desired effect, the end use, and the care requirements for the 
project. In this section, we’ll look at common embroidery threads 
plus a few more exotic specialty threads you can try.

Rayon vs Polyester

The two most prominent players in the embroidery thread arena 
are rayon and polyester.

When I entered the embroidery world in 1994, rayon was con-
sidered the industry standard because it was softer, shinier, and 
smoother running than the polyesters of that time. With proper 
tensioning, it could hold high-speed stitching without breaking or 
fraying. The polyesters of that era are now often referred to as “old 
school” polyester because they were coarse, wiry, and had a dull 
sheen.

Toward the end of the 90’s the pendulum was swinging in favor of 
polyester. Newer technological advances created a trilobal polyes-
ter that was almost indistinguishable from rayon in shine with the 
advantages of better color-fastness, more resistance to abrasion, 
and more strength. Before you jump to the conclusion that polyes-
ter is superior to rayon, let’s take a look at the properties of each 
thread so you can decide when you might want to use one over 
the other.

Rayon

Rayon’s main advantages over polyester until recently have been 
the soft, smooth texture and the lustrous, brilliant sheen. It was 
also easier to dye so there many more colors.

Rayon was initially developed in the 1880s to replace silk and the 
process of making it—forcing generated cellulose fibers derived 
from wood pulp through spinnerets—imitates how the silkworm 
spins its thread. A more modern process allows air to compress 
the thread together, but the silky effect remains the same. 

WHAT IS VISCOSE?

Rayon is often known as “viscose” outside of the U.S. so 
when I asked Google, “what is viscose” I found some interest-
ing facts. From barnhardtcotton.net, I read: 

Viscose is actually a type of rayon, even though “viscose,” 
“viscose rayon,” and “rayon” are often used interchange-
ably. What started as “artificial silk” in the late 19th century 
became known as rayon in 1924, with the name “viscose” 
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coming from “a viscous organic liquid used to make both 
rayon and cellophane.” Per Swicofil.com, rayon is “the 
generic term for fiber (and the resulting yarn and fabric) 
manufactured from regenerated cellulose by any one of six 
processes.”

Apparently, there were many attempts to create artificial silk go-
ing back as far as 1664. In 1885, a Frenchman used mulberry 
bark pulp and gummy rubber to create a viscous substance, but 
it wasn’t economically viable. The first true commercial synthetic 
fiber wasn’t patented until 1884 and wasn’t manufactured until five 
years later. Unfortunately, it was removed from the market almost 
immediately because it was extremely flammable. 

A group of Englishmen figured out the viscose process in 1891. 
and the first commercial product appeared in 1905. In 1924, the 
U.S. Department of Commerce coined the name “rayon” by com-
bining “ray” (sun) with “on” (cotton).

Chemically, viscose resembles cotton, but it can also take on 
many different qualities depending on how it’s manufactured. To 
create rayon, and make it stand up to regular wearing and wash-
ing, it must be chemically treated. The recycled wood pulp is 
treated with chemicals such as caustic soda, ammonia, acetone, 
and sulphuric acid. 

The result is a fiber that comes from a natural and sustainable 
source, but that is made with chemicals. Because viscose is made 
from cellulose, there is an argument to say that it is a more sus-
tainable fiber than other synthetic fibers, such as polyester, which 
is a petroleum-based fiber. 

RAYON ADVANTAGES & DISADVANTAGES

All fibers have their pluses and minuses. Here’s my list of pros and 
cons for high-quality rayon. Most of them are self-explanatory and 
a few I’ll go into detail about later.

RAYON PROS
•	 Available in a wide range of colors, including twists and 

variegates
•	 Beautiful sheen, reflects light well
•	 3 weights commonly available (30, 40, 60)
•	 Softer than poly, excellent ability to render small details
•	 Good washability
•	 While not as strong as polyester, it has the quality and 

strength suitable for embroidery
•	 Smooth and easy running, “tension friendly,” less equipment 

wear

Paris has historically been 
known as the “fashion capitol” 
of the world. I wonder if that 
has anything to do with the first 
embroidery machine along with 
artificial silk being invented by 
Frenchmen.
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•	 Has less elasticity than polyester (it will snap instead of 
stretch) which translates to less puckering in the finished 
design

•	 Plies of yarn stay together making needle threading easier 
•	 No static build up
•	 Has a higher temperature tolerance than polyester
•	 Flammability is described as slow and even

RAYON CONS
•	 Rayon isn’t universally colorfast and can fade with exposure 

to UV rays or when washed with strong detergents and 
bleach

•	 The fibers can weaken when wet and are susceptible to 
mildew

•	 Shelf life is not as long as polyester
•	 Costs more than polyester
•	 Not as strong as poly
•	 Not a good choice for bobbin thread

As you can see, rayon has a long list of attractive attributes that 
make it an excellent choice for machine embroidery. The two top 
reasons embroiderers list for using polyester over rayon are that 
poly is stronger and colorfast. 

If you’re experiencing excessive thread breaks with rayon, adjust 
the machine tensions to correct the thread breaks rather than 
choosing a stronger thread. 

A more positive twist on describing rayon thread is that it’s “ten-
sion friendly.” By that I mean that excess tension will cause the 
thread to snap, whereas a stronger thread—like poly—will just pull 
more tightly creating tight stitches, possibly pulling the bobbin 
thread to the top, and maybe stretching the needle thread.  

Stretched polyester thread is a problem because poly has “shape 
memory” and as it recovers that shape by shrinking back to its 
original size, it will cause puckers.

Puckering was my experience when I switched from rayon to poly 
around 2009. I was always told that tensions needed to be higher 
(tighter) for poly yet when I swapped in poly on my multi-needle, I 
started experiencing puckers. It may have been that the machine 
was overly tightened in the first place (techs seem to like do that) 
and once I backed off the tension dials, I had good results.

As far as colorfastness, rayon is quite colorfast under normal laun-
dering. True, it’s not bleach resistant but how often do you bleach 
items that have colors?
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Another advantage is that the plies of yarn stay together making 
needle threading easier. This may seem trivial since most home 
machines have a needle threader but my 12-needle machine 
doesn’t!

All thread has a shelf life and experts say that the shelf life of rayon 
is between 2 to 7 years. That wide range depends on the condi-
tions under which it’s stored. I’ve been told that today’s threads 
have a longer shelf life due to newer finishing processes. Poly 
does have a longer shelf life since it is a petroleum product as op-
posed to plant.

RAYON CARE & USE

Although there are claims that rayon fades with laundering, I never 
found that to be the case with all the logo wear we did for our-
selves during Cactus Punch years—but then I don’t use bleach. 
We just threw the garments in the washer with everything else and 
I’m sure our employees did the same. Recommendations call for 
washing in warm water with mild detergent and then tumble dry on 
warm. Soaking and wringing should be avoided for all embroidery. 

Rayon is definitely not 
bleach proof but I never 
experienced any fading 
with normal launder-
ing when using Madeira, 
Gunold or Sulky rayon 
threads.

Don’t fold or press together wet or damp items; rayon is subject to 
mildew. Tumble dry warm. 

Some manufacturers state that line drying is not recommended. 
I suspect that has to do with the thread’s wet strength and the 
weight of the wet garment pulling on the thread. 

Dry cleaning is generally permitted although some dry cleaning 
chemicals can cause fading. Ironing can be done from the back (a 
good practice for any embroidery). 
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Rayon does absorb moisture readily, and as a natural fiber it’s 
susceptible to mildew, so it’s unsuitable for items that spend a 
lot of time damp—say your bath towels if they spend more time 
crumpled in a heap on the floor instead of hung up. Nor is rayon 
the best choice for areas that will receive a lot of abrasion (knees 
of baby rompers, for example) or a lot of sun exposure.

Because rayon is softer and “tension friendly,” it may be a better 
choice for more delicate items where polyester might cause dam-
age. I do some embroidery on paper from time to time and choose 
rayon over poly to reduce tearing. Also, since rayon is more heat 
resistant, I prefer it for doing 3D work where I’ll be using a heat 
tool to melt away any excess fabric.

This 3D flower design is included 
with the sample designs accom-
panying this book.

Polyester Thread

For machine embroidery, filament poly, especially high-sheen 
trilobal polyester has become the preferred thread due to its 
strength and colorfastness. Trilobal poly is virtually indistinguish-
able from rayon in appearance. If you compare the two under a 
bright light, you may notice a trilobal polyester has more sparkle 
than rayon, which has a more natural sheen.

HOW POLYESTER IS MADE

Polyester is synthetically produced from polymer resin; it’s a petro-
leum product. From Superior Thread’s website:

“Polyester fibers are created by extrusion, a process of 
forcing a thick, sticky liquid (about the consistency of cold 
honey) through the tiny holes of a spinneret, a device that 
looks like a shower head, to form continuous filaments of 

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  193© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

15C
H

APNeedle Thread Types
semi-solid polymer. Depending on the number of holes, 
monofilaments (one hole) or multifilaments (several holes) 
are produced. These fibers can be extruded in different 
cross-sectional shapes (round, trilobal, pentagonal, oc-
tagonal, and others), resulting in different types of threads. 
Each shape results in a different sheen or texture.”

If you know how a pasta maker 
extrudes noodles, then you can 
imagine how threads are made.

There are three types of polyester embroidery thread:

•	 Spun poly, which is composed of short staple fibers spun 
together that looks and feels like cotton with a matte 
appearance and much less lint

•	 Filament poly, which is a continuous fiber.

•	 Trilobal poly, which is composed of high-sheen continuous 
fiber and looks like rayon or silk and is not as strong as spun 
poly

Trilobal polyester threads are very strong because they are created 
from multiple filaments. Their triangular shape helps them reflect 
even more light than standard polyester and rayon threads. Spun 
poly, on the other hand, has a softer feel similar to cotton and a 
more matte appearance.

Comparing Polyester To Rayon

When looking at the pros and cons of polyester, we’re usually 
comparing them to rayon. That list includes:

•	 Stronger, higher tensile strength than rayon (up to twice as 
strong as rayon)

•	 Colorfast—fade resistant to sun and bleach resistant
•	 Available in neon colors that aren’t available in rayon

Maybe you had one of these Pla-
Doh extruders to create different 
shapes.
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•	 More abrasion resistance
•	 Available in a range of sizes, including those much thinner 

than rayon
•	 Available in matte and shiny versions. Spun poly is strong, 

with a matte appearance. Trilobal poly has a sheen equal to 
rayon but is not as strong as spun poly.

•	 Retains shape and recovers stretch (this is not always a good 
thing!)

•	 “Touch” is not as soft as rayon
•	 Sheen is brilliant with some sparkle but more artificial and 

“plastic-y” than rayon
•	 Can be more difficult to tension than rayon
•	 Flammability is described as fast melt and “explosive” so 

may not be suitable for children’s sleepwear
•	 Stands up to heavy-duty detergent/bleach washing, chlorine 

and stone washing
•	 According to Madeira, automatic thread trimmers do not 

always work, causing more downtime (I’ve not experienced 
this} and poly is difficult to snap by hand

•	 As a petroleum product, it’s impervious to many chemicals 
but also not biodegradable and not a renewable resource

•	 Melts at a lower temperature and can easily be scorched with 
a heat tool when doing 3D work

•	 Can be used in the needle or bobbin (choose thinner weights 
for bobbin threads)

Some of these characteristics have both pros and cons and 
“stronger” is one of those. Embroidery is an embellishment and as 
such really only needs to be strong enough to apply to the fabric. 
When a thread is too strong, it may not break when it should and 
instead just pull more tightly resulting in tighter stitches or possibly 
a broken needle from flexing the needle enough to hit the throat 
plate or the presser foot. 

Another problem that can occur with stronger threads not snap-
ping under tension is that the thread can stretch or pull the stitch-
es too tightly resulting in puckers once the project is removed from 
the hoop. 

How does that happen? Polyester recovers from stretch and will 
go back to its original shape. When stitches are pulled too tightly 
during stitching and then relax, puckers can be pulled back into 
the fabric. I mentioned this previously, but let me show you that 
image again: 

https://lindeegembroidery.com
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Same flower, same fabric, same stabilizer, same machine but different 
thread. The one on the left is rayon and the one on the right is polyester. 
Not only is the poly version puckered, but it has registration problems 
where the outline is gapping away from the fill. That’s due to tension.  

When I was primarily using rayon, I only used polyester when 
embroidering for heavy-duty laundering or for use with a product 
called FiberEtch. This product is a liquid that can eat natural plant 
fibers, which includes rayon.

Why would anyone use this product? It made creating cutwork so 
much easier. By stitching a cutwork design on a natural fiber like 
cotton or linen with polyester thread, it was possible to remove the 
fabric without scissors. 

SHINY VS MATTE POLYESTER THREAD

Most likely you’ll be using the shiny, trilobal polyester threads and 
they’re widely available. Suppose you want a matte look. Maybe 
you want to do FiberEtch cutwork on linen or cotton and don’t 
want a shiny look. 

Frosted Matt from Madeira is a 40-wt thread with a mat finish 
available in 189 colors. Frosted Matt thread has no reflection and a 
very substantial ability to stand up to the UV rays of the sun. 

Although this thread is listed as 40-wt, it’s slightly thinner than a 
rayon or polyester 40-weight so coverage in large fills may be a 
little scanty. Madeira recommends using a #65/9 or #75/11 needle.

If you’re a digitizer, Madeira’s site states that for best results digitizing for 
Frosted Matt, set the punch parameter to .35mm to a maximum of .40mm 
stitch density.

Cutwork design included with the 
samples.

https://lindeegembroidery.com
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Should You Use Rayon or Polyester?
It depends… Yes, I know, I give that answer a lot. But it’s true. 

It depends on your preferences and your project. Compare the 
characteristics between the two and see what will work for you. 
There’s really no reason why you can’t mix polyester with rayon 
in the same design and I’ll do that when I need a color that isn’t 
otherwise available in the other fiber type. You may have to adjust 
tensions slightly, but if you adjust for polyester, you should be able 
to swap in an equal weight rayon with no problem.

There’s no reason why you can’t use multiple types 
of thread in one design. These roses combine rayon, 
polyester, and metallic to get the colors and effect I 
wanted.

When you mix threads in a design, the one with most care require-
ments wins.

Interesting Side Note

I was listening to a teleseminar series and caught this interesting 
bit about hemp and polyester. 

Hemp was a significant product in the founding years of this coun-
try. Thomas Jefferson and other founding fathers cultivated it (and 
not to toke up). Hemp is used for paper pulp, fabric, rope, food, 
oils, as well as medicinal uses.

Quoting Dr. Patrick Quillin: 

“Hemp, cannabis, is a arguably the most useful plant on 
earth. Canvas was used for the Conestoga wagons and 
their clothing. Canvas comes from the word cannabis 
and it lasts longer than cotton or polyester. Around 1937, 

https://lindeegembroidery.com
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when Dupont got it’s patent for polyester, that was the 
beginning of the witch hunt to get rid of cannabis because 
it was competition.”

Cotton Embroidery Thread

While cotton might seem like the most environmentally friendly 
thread to use, cotton plants use up to 16% of the pesticides used 
in the world and require a lot of water—which makes you wonder 
when you see all these cotton fields driving through Arizona, which 
is a desert.

Cotton is the only 100% natural plant fiber thread made for high-
speed machines.

Sometimes you don’t want a shiny thread or would like a more 
“heirloom” look. Cotton stitched on cotton can look very refined 
and conservative. It’s beautiful on linens and towels, children’s ap-
parel, and for garment dying applications. 

High-quality cotton thread is spun from extra-long-staple cotton 
fibers. The longer the staple, the smoother, softer, and stronger the 
thread with a higher luster and less lint. Long staple threads tend 
to have fewer slubs (lumps of lint) spun into the cotton threads and 
therefore run better at high speeds. 

High quality cotton is strong and durable with a high tensile 
strength but won’t stretch much and will break if pulled too tightly.

Short staple fibers create more lint and have more “break points” 
where the thread can snap more easily. It can be difficult to tell 
low-quality from high-quality so be sure to purchase from a repu-
table company; quality cotton threads can be more expensive. 

Friction is one of the top causes of thread breaks. Between the speed of the 
machine, the frequency that a needle must penetrate into the fabric (often 
in the same area), plus the number of times the thread passes back and forth 
through the eye of the needle before becoming a stitch, heat is produced. This 
heat creates weak points on any thread (spun fibers are weaker at those 
previously mentioned break points). Heat is damaging to thread, any thread. 
To reduce heat problems, you can slow your machine down and choose a needle 
with a coating to reduce heat damage. Many threads have a coating to 
protect them from heat.

Most cotton threads sold now are mercerized, which is a chemi-
cal and heat process that increases the luster of the thread. During 
the mercerizing process, fuzzy threads are burned off, creating a 
smoother surface, which reflects light, increasing the luster. It also 
has the effect of increasing water absorbency, making the thread 
easier to dye.

I stitched these multi-colored 
butterfly designs from Winged 
Jewels with white 30-wt cotton 
on a summer jersey knit top. 
Even with the openness of these 
designs, the embroidery feels 
thick and bulky.

https://lindeegembroidery.com
https://lindeegembroidery.com
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Like polyester and rayon, cotton is available in various weights, 
commonly 12, 30, and 50-wt. Cotton threads are available in a 
range of colors including variegates. This thread is easy care and 
most are colorfast. Cotton thread will fade from sun exposure and 
can shrink in the wash, so treat it as you would cotton fabrics. 

Because it is a natural fiber, cotton easily adjusts to changes in 
the garment (such as shrinkage). I read this as part of my research 
for this book and while it was listed as an advantage, I’m not so 
sure—it could go either way. 

I stitched a set of blocks for a quilt on muslin that I had laundered 
to preshrink before stitching. Because the designs were very 
lightweight, I used a wash-away stabilizer so I wouldn’t have to 
pick out any tearaway or have any leftover bits show through. To 
remove the stabilizer, I threw all the stitched blocks back in the 
washer, and dried in the dryer and they came out with puckers. 

This puckering is due to the 
cotton thread shrinking after 
washing out the stabilizer. And 
no, puckers can’t be pressed 
out!

Turns out the thread shrunk. I cannot press out those wrinkles. 
That’s the bad news. The good news is I hadn’t pieced all the 
blocks into the quilt top yet!

Interesting Side Note

You may have another cotton product in your kitchen. Both Wes-
son Oil and Crisco are made from cottonseed oil. 

Before Wesson Oil appeared in 1899, it was a waste product of 
the cotton industry that was used primarily in soap and as fuel for 
lamps. As electricity became more available and affordable in the 
early 20th century, manufacturers had a glut of the stuff—an ample 
supply in search of demand. 

Before you do a big project with 
cotton thread, stitch a test 
sample and wash and dry it to 
make sure it doesn’t shrink!

https://lindeegembroidery.com
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Cottonseed oil in its natural state is cloudy and has a red tint due 
to the presence of a naturally occurring phytochemical that is toxic 
to animals (including humans). 

Manufacturers developed a deodorizing process to make cot-
tonseed oil palatable as a food product. One article of the time 
summed it up this way, “What was garbage in 1860, was fertilizer 
in 1870, cattle feed in 1880, and table feed and many things else in 
1890.” I could add “and became a health food in 1970 to replace 
saturated fats.” (It’s not a health food, it’s toxic in an insidious sort 
of way.)

Crisco was developed from hydrogenated cottonseed oil that 
would stay solid at room temperature and was originally licensed 
from the inventor to use in soap. Then they realized it could re-
place lard as a “healthier” product because it was more shelf 
stable than liquid polyunsaturated seed oils. It was promoted as 
a “natural” product made from plants and therefore cleaner and 
healthier. (It’s not…)

Acrylic Embroidery Thread

Acrylic embroidery thread as a substitute for rayon or polyester 
doesn’t appear to be very popular currently. In fact, if you Google 
“acrylic thread” mostly what you’ll find is articles on acrylic knit-
ting yarn. I suspect that the improvements in polyester thread have 
overridden the use of acrylic as a competitor for top thread. I do 
remember it being more available in the mid-90’s.

Acrylic manufacturing involves creating a polymer out of poly-
acrylonitrile by immersing it in a chemical solvent, such as N,N-
dimethylformamide. Like rayon, this solution is extruded through 
a spinneret, which forms the fibers. The fibers are then washed, 
stretched, dried and cut, and then spun into thread.

Acrylic thread is not produced in the United States; only some of 
its precursor components are still produced in the U.S. Like poly-
ester thread, acrylic fibers are not biodegradable at all. 

Acrylic fabrics tend to become fuzzy and pill (form tight balls on 
the surface of the fabric) over time; rayon does not pill or become 
fuzzy. I’m not sure if this applies acrylic embroidery thread.

Janome has a 100% 50-wt Acrylic in 200-meter spools for ma-
chine embroidery. Acrylic thread is 100% shrink and fade resistant 
and is static free for better embroidery performance. I have not 
used this thread, so I’m not sure if it’s actually thinner than 40-wt 
polyester or rayon.

https://lindeegembroidery.com
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Acrylic thread is colorfast to bleach and available in neon colors 
with a sheen similar to rayon. When threading, cut this thread at 
an angle to reduce the tendency of individual plies to separate. 
Because it’s a synthetic fiber, it can be used with FiberEtch.

Metallic Thread

Metallic thread has been dubbed the “thread we love to hate” 
primarily because it can be a bit cantankerous in the machine. We 
love the look of metallic thread, but it can sometimes be frustrat-
ing to embroider because we often experience more thread shred-
ding and breakage with these threads. 

Many 40-wt metallics feel thicker than a comparable 
weight rayon or poly thus calling for a larger needle. Recall 
from an earlier lesson that thread weight, while an indica-
tor of thickness, is actually how much thread in kilometers 
is required to weigh 1 kilogram not how thick or thin the 
thread is. 

Metallics are constructed differently from standard polyes-
ter and rayon embroidery threads so while their weight may 
be the same, their girth may not.

Metallic threads also differ in texture. Some are quite 
coarse, which can cause them to snag in or on the way to 
the needle. Some are composed of longer “segments” that 
can make them unsuitable for shorter stitches. 

If you take a length of thread and fold it over into a loop, 
you can pinch the threads near the fold of the loop to see 
if the thread folds in half easily or not. If you get more of a 
triangle instead of a fold or curve at the peak of the loop, 
that’s a segment. The longer the segment, the more choosy 
you’ll need to be about the design.

The biggest problem with metallic thread is that it tends to 
twist on itself more than standard embroidery thread. When 
the thread twists on itself, it can cause knots that will snag 
in the tension disks or thread guides and cause the thread 
to break. 

An excellent way to avoid that problem is to extend the thread 
path to allow the thread to relax and the kinks to resolve. Purchas-
ing metallics on larger diameter spools or cones also reduces 
kinking and allows for a smoother delivery.

This amazing dragon is stitched 
almost entirely in Softlight 
Metallic thread and there are 
some really teeny tiny stitches 
where his tail tapers down. He’s 
free with the purchase of 5 spools 
of thread or you can get him here.

https://lindeegembroidery.com
https://lindeegembroidery.com
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Some embroiderers thread the metallic through a styrofoam pea-
nut to smooth out the thread. I’ve not tried this because I thought 
it would cause static problems and the thread stand works for me.

Another issue is heat buildup from friction; slowing the machine 
down can help that.

Stiffer, thicker, rougher threads will not perform as well as smooth-
er, softer threads that are the same weight as those the design 
was originally digitized and tested with (most likely 40-wt rayon or 
polyester).

This is why I love the SoftLight Metallic threads. They’re softer 
feeling than other metallics, and they perform very similarly to ray-
on, so I don’t alter my digitizing or my designs when using them. I 
can substitute them into just about any design as if they were 40-
wt rayon or poly and I don’t even need a different needle. 

They are also “softer” in appearance and less shiny, so they 
provide a more subtle and less garish look to the finished design. 
SoftLight comes in 52 colors, which is quite a range for metallic 
threads.

This sweater has a full front 
design stitched in Softlight 
Metallic Strawberry Red. 
It’s not scratchy and it 
has enough glitz to be 
glamorous without be-
ing gaudy.

My other two favorite brands of metallic are YLI fine metallic, the 
first metallic I used that improved my opinion of metallic threads 
and Superior’s metallics. These metallics are shinier than the 
more subdued Softlight, so I tend to use them more sparingly in a 
design.

Metallic threads are constructed by wrapping a metalized foil or 
film around a rayon, polyester, or nylon core, with nylon indicating 
higher quality due to its strength. To add strength and flexibility, 
the best metallics (rated SN) have a rice paper coating between 

The Madeira thread on the left is 
30-wt while the Softlight on the 
right is 40-wt.

https://lindeegembroidery.com
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the core creating a better bond between core and metal. This adds 
strength and cohesiveness and makes the thread softer and more 
supple, reducing the wiry feel. It also reduces tangling. 

Some companies add an emulsion to the core to reduce static 
electricity, which sometimes makes stitching with metallic thread 
difficult. A protective outer coating improves runnability and re-
duces friction.

Inexpensive metallics have no outer protective surface. This means the metal 
foil rubs against the needle, creating friction, resulting in discoloring and 
shredding. 

USE

Metallics are available in a wide range of colors including varie-
gates with gold and silver the most popular. Sparkly threads add 
glitz and glamour to a project when used as an accent. In addition 
to novelty use, metallics can add realism to birds (reds, greens, 
blues) and fish (try iridescent). 

Consider metallic and other flashy threads as a spice; overuse can easily 
overpower a design and just look gaudy. 

Metallic threads are generally not considered a “substitutable 
thread.” Whereas we can swap rayon for poly with no appreciable 
difference or modifications, metallic threads are not so easily 
swapped in due to their construction. Segmented threads and 
wrapped threads prefer a little more breathing room and work best 
with stitches that aren’t too closely spaced either in density or 
stitch length. 

In the not-so-distant past, we used to say that a design had to be 
digitized for metallics to run well. Thread technology has advanced 
with metallics as well and there are now more choices for threads 
that run better than ever. 

If you’re planning to use metallic threads in tiny letters, you may need to 
experiment to find a thread that works well.

Some metallics can be very scratchy, so consider placement 
carefully. If the back of the embroidery will rub against the skin, a 
product like TenderTouch can be fused over the back of the em-
broidery. (Another reason I like SoftLight—it isn’t scratchy!) 

The scratchy nature is another reason to avoid heavy use of metallics on 
napkins, towels, or linens unless you’re planning to add some exfoliating 
features.

Metallic embroidery will not stand up to a lot of abrasion so plan 
placements accordingly. 

Hound’s tooth patterned knit vest 
upcycled with a bit of embroidery 
in metallic thread.

https://lindeegembroidery.com
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STITCHING

A well-maintained machine is especially vital for smooth stitching 
with metallic threads. Your machine needs to be clean and with no 
rough spots. Even though I’m using metallic threads, I still use an 
embroidery needle and not a metallic. Make sure it’s in top condi-
tion. You may find you need to use an 80/12 instead of a 75/11. 
Unless you have a much thicker or coarser thread that needs a 
90/14, I wouldn’t use one. 

Slow your machine down and keep your tensions slightly looser. 
I like to use an external thread stand on my home machines. This 
increases the thread path and allows the thread to unwind and 
relax a bit before it really has to go to work. 

One more tip here is that some fabrics and stabilizers are more 
abrasive and can cause thread shredding. I have heard of lightly 
misting the backing with a silicone spray to lubricate the needle 
and thread to reduce breakage, and it was from what I consider to 
be a reliable source; I have not tried this myself. 

MYTH BUSTER: Sliding a piece of waxed paper under the hoop can lubricate the 
thread and needle to reduce breakage. Uhh, no. Plus you’ll have a mess to clean 
up in the bobbin case. 

CARE

Metallic threads are definitely more fragile than most other embroi-
dery threads. Care begins as soon as you get them. Always buy 
the best quality metallics you can afford on the largest diameter 
cones or spools. Keep your thread covered and protected from 
heat, light, dust, and air currents. 

After stitching, machine wash in cool water on a delicate cycle. 
Press dry embroidery from the wrong side using a press cloth or 
soft towel, using a low temperature. Do not expose metallic thread 
to sun or artificial light for long periods of time. 

ARE METALLICS WORTH IT?

Oh absolutely! Yes, they can be a bit more troublesome, but they 
can set off a design in a way that other threads just can’t. 

This was my favorite single-spool 
thread stand but it appears to 
have been discontinued. 
What I liked about it was the 
telescoping spool pin that you 
could extend to any height. The 
thread would wrap around it 
and the extra bit of tension 
would allow and kinks to unsort 
themselves. However, you can get 
the same effect by using a similar 
thread stand with a fixed spool 
pin by simply slipping a drinking 
straw over the spool pin. Just cut 
the straw to the desired length. 
Fancier embroidery thread stands 
are also available.

I’ve reprinted a blog post on 10 
tips to get better results with 
metallic threads and really, the 
tips apply to any threads. Find it 
at the end of this part.

https://lindeegembroidery.com
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SPECIAL EFFECTS METALLIC

Most every popular quality brand has metallic threads. There is 
much more variety in sparkle, texture, and other special effects. 
Here are just a few you might want to check out: 

•	 Stardust (Ackerman North America)-nylon thread randomly 
wrapped with gold or silver metallic foil (Yenmet, 24 colors)

•	 Reflections (YLI)—8 colors, color varies depending on the 
fabric, light source, and other environmental influences. Color 
can vary from dye lot to dye lot

•	 Halo (Superior Threads)—37 colors, acrylic/poly blend, 
intertwined with metallic fibers

Flat Film Threads

Usually we think of thread as round. Some decorative threads 
that are flat and resemble very thin strips of tinsel. These flat film 
threads may go by “mylar threads,” “holographic threads,” or sim-
ply “flat threads.” 

Examples include:

•	 Glitter (Superior Threads)—24 colors, 8 are holographic 
(4-ply)

•	 Holoshimmer (Sulky)—24 holographic metallic
•	 Sliver (Sulky)—24 metallic colors
•	 Kaleidoscope (YLI)—5 colors
•	 Spectra Jewel (Madeira)—6 colors

These threads are a thin, flat, ribbon-like polyester film that is 
metalized with an aluminum holographic layer to give it a shim-
mery, brilliant reflectiveness then precision cut to a desired width. 
They’re colorfast and available in either 2 ply or 4 ply (stronger). 
They’re heat resistant and can be ironed on low or medium heat.

HOW TO USE

You’ll definitely need a design that is either specially digitized 
for this thread or with stitches that are very open and aren’t too 
short. If you stitch a standard density design, the stitches look too 
“bunchy.”

Use a larger needle (90/14 is recommended by the thread sup-
pliers), loosen the needle tension, and slow the machine. Use the 
thinnest possible bobbin thread and hoop securely. 

This thread can be used in the bobbin for bobbin work, which is when the 
decorative side of the design is on the bottom of the hoop instead of the top.

Flat films pack a glamour punch 
with lots of shine and glitz.

https://lindeegembroidery.com
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Also, this is one thread that should be allowed to spin on the spool 
pin to keep the thread coming off in a flat line. That may mean a 
vertical spool pin or horizontal, whatever allows the thread to feed 
off the side of the spool instead of the end. 

A handy gadget that will accomplish this is The Thread Director. 
Although the developer recommends it for all threads, it shouldn’t 
be used for cross wound threads that are designed to feed off the 
top of the spool without spinning.

This is definitely a specialty thread and should only be used in 
designs prepared for them. (Remember the “well-prepared design” 
topic!)

Care

Some manufacturers stated machine wash and dry was accept-
able and that some can be bleached. Dry cleanable was also ac-
ceptable. Drying and pressing can be done at a low setting. 

However, at least one site stated it’s not safe to tumble dry. Be 
sure to check your thread to confirm specific care requirements 
and let your customer or recipient know if it is a “special needs” 
case.

Other Specialty Threads

There are even more threads that you can run in your embroidery 
machine that you’ll likely only use on special occasions, if at all. 
These threads may require extra tweaking of the embroidery recipe 
and the quality formula and they aren’t as widely available or in as 
many colors. 

Silk

Silk is very strong, even when very fine. It’s lint free and has a 
smooth finish. It has a beautiful natural sheen and colors are vi-
brant. 

Silk thread can be either filament silk or spun. From Superior 
Threads website: 

“Filament silk thread is made from multiple twisted strands 
of silk. The silk cocoon is unwound to form one long con-
tinuous fiber and then tightly wound around itself to create 
a multi-filament silk thread. Spun silk thread consists of 
the tails, or sections of the silk fiber, which were broken 

This little spool pin adapter can 
be clipped onto both home and 
commercial machines to allow 
a stack-wound spool to feed 
properly without tangling.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://amzn.to/2wa8VIy


206  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 4 The Right Thread

from the single continuous filament fiber and then spun 
together. Filament silk is the premium silk and is generally 
stronger and has a better sheen.”

Silk is colorfast with proper care, but UV exposure to thread can 
have a degrading effect over prolonged exposure. 

EXAMPLES
•	 Tire Silk (Superior Threads)—filament silk, 171 colors; #30 

and #50
•	 Silk (YLI)—15 colors, #50

Wool/Acrylic Blends

Acrylic fibers can lend strength and resilience when spun with 
other fibers to create textured threads. One example is Burmilana, 
Madeira’s brand name for a fine 30% wool and 70% acrylic blend 
of 12-wt thread, which resembles a very thin yarn. 

With the proper design, it can give the look of hand-worked crewel 
in a fraction of the time of hand stitching. It’s particularly beautiful 
on sweaters because the fiber qualities are similar. It’s also perfect 
for simulating animal fur, hair, and is very fluffy for fringing tech-
niques. 

It is a bit tricky to stitch with. You will definitely need a design digi-
tized for this thread. When experimenting with it, I found that any 
underlay needed for stability was best stitched with a more normal 
weight thread and that I had fewer problems stitching on knits 
than wovens, because the fabric had more give. It’s best to avoid 
tightly woven, stiff fabrics and to choose a softer backing.

Digitizer tip: Madeira recommends an average density of .9mm (“standard 
density” is around .4 mm); heavy threads need more space.

Tensions will definitely require significantly loosening and you’ll 
need a larger needle—even as large as 100/16. Do slow the ma-
chine down. 

Madeira makes special needles for embroidering with thick thread, known as 
the Lana needle.

Burmilana stitched for the sheep’s 
wool. This was stock design and 
I redigitized the woolly part to 
work with this thread.
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This little jacket uses a fuzzy 
wool/acrylic blend that re-
quires even more TLC when 
selecting fabric, needle, and 
stabilizer. Slowing the ma-
chine down on more special 
specialty threads can help 
a lot in the prevention of 
thread breaks.

Also, this thread will create a considerable amount of lint so you 
may have to stop and do some fuzz busting from time to time.

Additionally, Madeira has an acrylic/cotton blend thread. Like the 
wool version, it’s 12-wt but softer. It gives the natural appearance 
of cotton with the durability of acrylic.

Madeira seems to be the leader with this type of textured 12-wt 
thread and examples I’ve used in old presentations seem to have 
been discontinued.

When laundering, choose the delicate cycle and use special wool 
detergents. Don’t use any detergent that contains bleaching 
agents such as peroxide, chlorine, or optical brighteners as discol-
oration may result.

Examples:

•	 Burmilana (Madeira) 30% wool/70% acrylic, 214 colors
•	 BurmilanaCo is a 50/50 acrylic/cotton blend (72 Colors: 65 

solids & 7 mélangé colors)
•	 Luny (Gunold) 30% wool/70% acrylic (discontinued?)
•	 Monet (YLI) 40% wool/60% acrylic, 14 colors

Glow-In-The-Dark Thread

Just like it sounds, after exposing this thread to light to “charge” 
it, it will glow in the dark for up to 8 or more hours. This thread is 
available from a wider range of sources. While most are rated at 
40-wt, my experience is that they are thicker and stiffer than 40-wt 
rayon or poly so you may need to make some density adjustments 
on your design. They should run well in an 80/12 needle. 

Try this design from the included 
samples with heavier thread.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://amzn.to/2HF9oUy


208  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 4 The Right Thread

These threads don’t come in a wide range of colors and may only 
glow in a greenish tint. YLI Brilliance is a sparkly glow in the dark 
that is very unique in this category and quite beautiful. 

Do check the care requirements when looking for luminescent 
threads. Dry cleaning is not recommended and harsh laundering 
or bleach can remove their unique qualities. 

Here’s a list of popular glow-in-the-dark threads with a few com-
ments: 

•	 Brilliance (YLI)—metallic glow in the dark, 6 colors, dryer 
safe

•	 Glow Bug (YLI)—white only
•	 NiteLite (Superior)—40 wt/3-ply glow-in-the-dark polyester 

thread, 6 colors
•	 Luminessence (Ackermann)
•	 Fluor (Gunold)—40 wt fluorescent, white only (glows green)
•	 Glowy (Gunold)—40 wt luminous polyester, 7 colors
•	 Moon Glow (Robison-Anton)—40 wt, 6 colors
•	 Luna (Madeira)—40 wt, white only

These are fun novelty threads with useful safety features. Try them 
on trick-or-treat bags. Kids will love the “coolness” factor while 
parents will appreciate the safety factor.

Kids love them for night-time bedroom designs. The most imagi-
native use I heard was from one of my students. She said she 
embroidered two tee-shirts to sleep in. One said, “Tonight’s your 
lucky night” and the other said, “Not tonight dear.” 

So glow with the flow and light up your nights with a bit of embroi-
dery! 

UV Color Changing Thread

SolarActive® is the manufacturer and supplier of a number of 
ultra-violet color-changing products including embroidery thread. 

There are a total of nine color changing threads available. Seven 
of the threads start out white and, when exposed to sunlight, turn 
to red, yellow, orange, pink, purple, green, and blue. Additionally, 
two threads change colors from orange to hot pink or turquoise to 
purple/blue when exposed to UV light.

https://lindeegembroidery.com
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These threads are machine washable and can withstand up to 
420°F (for patch embroidery or emblems). The threads are 120-
denier/40-wt and like glow-in-the-dark are slightly thicker than 
40-wt rayon or poly so you may need to do a bit of density adjust-
ments on your design. They should run well in an 80/12 needle. 

The manufacturer states that the changing effect was tested and 
proven to last more than 2000 times in and out of the sun (equiva-
lent to the life of a garment).

I’ve seen beautiful samples of bridal veils and christening gowns 
embroidered with these threads where they appear white in church 
and then bloom into soft colors once out in the sun.

Color changing thread is slightly thicker than 40-wt poly 
or rayon so test first to make sure your design won’t be 
too bulky.

Fire Retardant 
There are other specialty threads for embroiderers. While it’s highly 
unlikely you’ll ever use them, it’s nice to know about a few. 

Some uniforms and specialty clothing require using fire retardant 
threads. These threads are expensive, troublesome to sew, and 
rarely used for embroidery except in highly specialized niches. 

Two such threads from Dupont are Nomex® and Kevlar®. Both are 
spun staple. Nomex® has better heat resistance while Kevlar™ is 
much stronger. 

These threads are not meant for children’s sleepwear. If you’re concerned 
about flame retardation there, use cotton thread. The embroidery is such 
a small area of the clothing and, if you really look into it, flame retardant 
chemicals in apparel have their own issues with toxicity. 

https://lindeegembroidery.com
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We often make jokes about sewing “bulletproof” (overly dense) 
embroidery with Kevlar to create a body shield, but I doubt that it 
really works that way. 

Water Soluble Thread

One final specialty thread I’ll mention is water soluble. This thread 
looks somewhat like clear filament nylon or polyester, but it’s 
thicker and dissolves with water, misting, or steam pressing. 

It should be used on washable fabrics only; it won’t dissolve with 
dry cleaning. 

Make sure your hands are dry when using it or it becomes sticky. 
Store it in a dry place or in a sealed plastic bag. It can be used in 
the needle, bobbin, or both. 

	 Need I even say this? Don’t try licking this thread to thread the needle!

I’m often asked about using this thread in the bobbin for fring-
ing. Fringing is a technique where we sew satin stitches and then 
release the bobbin thread to form fringe. 

 

Fringing with appliqué, from 
the included sample set.

 

While it sounds like a good idea, I don’t recommend it for this 
technique. Water soluble thread is thicker and can be affected by 
weather conditions, either really humid or really dry. Fringed areas 
are often quite dense and a thicker bobbin thread could cause 
problems. 

To run it in the bobbin, you’d have to remember to insert it at the 
right time and replace it again at the right time plus you’d probably 
have to adjust the bobbin tension. 

I have used it in the needle on occasion when basting in the hoop. 
If you have a really great use for it with embroidery, let me know! 

https://lindeegembroidery.com
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Color Ways

The vast majority of threads are a single color. A creative digitizer 
can use thread direction and thread length to get color variation 
from just one thread color.

Three types of multi-color threads include:

•	 Iridescent
•	 Variegated
•	 Two-color Twist

These color variants are available in rayon, polyester, cotton, 
and metallics.

IRIDESCENT

Iridescent colors are most often found in metallics, where the 
luminous colors and reflective properties really work well to to-
gether to make the colors seem to change when seen from differ-
ent angles.

I’ve used one of these in the light criss-cross fill on the dragonfly 
shown here, although it’s hard to capture the true beauty in a scan. 

VARIEGATED

Variegated can provide interesting effects for either better or 
worse. It’s not generally a “natural” when used in fill stitch areas.

Below are three designs using variegated thread. The flower on 
the left, which you should recognize by now, looks totally weird 
and unnatural because of the striping effect. The running stitch leaf 
has more of mottled look and looks reasonably natural. The bear’s 
sweater is totally adorable as a stripe and has the added benefit of 
no color changes!

https://lindeegembroidery.com
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Variegates come in different colors and the color changes may 
blend into each other or be abrupt and they can vary in length.

TWO-COLOR TWIST

I love two-color twists, especially for animals. The color range is 
smaller and not all brands carry them. An important thing to know 
before you stock up is the thread weight.

For example, WonderFil’s twist is two 40-wt threads twisted to-
gether which makes them unsuitable as a substitutable thread in 

a standard design. Other brands may be 35-wt. Madeira’s line, 
Melange, is 40-wt 2 ply rayon so swapping it for another 
40-wt thread requires no adjustments.

Two color twist is a great addition 
to your thread stash if you stitch 
animals or plants.

Thread Key Points

Before we move on to bobbin thread, let’s summarize some key 
points: 

•	 When using a thread that’s a different weight or type from the 
color sequence reference, make sure the design is suited to 
that thread.

•	 When combining different weight threads in one design, you 
may have to change the needle and upper tensions for the 
thread.

•	 Choose threads that are compatible with the care 
requirements for your garment or project.

•	 Specialty threads may run better at a slower machine speed. 
Just because your machine can sew at the speed of light 
doesn’t mean you should.

•	 Specialty threads may run better from an external thread 
stand to increase the thread path and allow the thread to 
relax before reaching the machine’s first thread guide.

https://lindeegembroidery.com
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•	 Cross wound threads should feed from the top of the spool 

and never rotate on the spool pin.

•	 Flat film threads stitch best then they can spin on the spool 
pin so that the thread doesn’t twist.

•	 Not all fabrics and stabilizers will play nice with all threads. 
Choose kinder, gentler fabric/stabilizer combinations for more 
fragile, finicky threads.

•	 If you’re experiencing thread breaks with one particular color 
on a single needle, it might be the design or the thread. Try 
rethreading the machine first. If it happens in the same place 
in the design every time you stitch it, it’s probably a design 
issue (usually stitches are too short or there are too many due 
to layers or too much density). 

Chart: Needle/Thread Size Reference

Here’s a handy cross reference for matching thread size to needles 
based on your fabric choice.

Thread Light Fabric Heavy Fabric
Poly/Rayon #60 60/8 or 65/9 70/10 or 75/11
Poly/Rayon #40 70/10 or 75/11 75/11 or 80/12
Poly/Rayon #30 75/11 or 80/12 90/14
Twist 70/11 to 80/12 90/14
Cotton #50 60/8 75/11
Cotton #30 75/11 or 80/12 90/14
Cotton #20 80/12 90/14
Wool/Acrylic Blend 90/14 or 100/16 90/14 or 100/16
Metallic 80/12 or 90/14 80/12 or 90/14
Mylar 80/12 or 90/14 90/14

Which Threads To Use?
To summarize the characteristics of the most common threads 
you’re likely to be using, I have included a chart on the following 
page.

Most embroiderers these days are going with trilobal polyester. I 
still love rayon and although my rayon is a good 15 years old at 
this point, it still runs well. 

https://lindeegembroidery.com
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Trilobal Spun Mercerized
Polyester  Polyester Cotton

Tensile Strength 
Rating

Excellent Good Good Good

Luster Very high luster Low, non reflective Low luster Very high luster
Abrasion 

Resistance
Excellent Good Poor Poor

Fade Resistance to  
Sunlight

Excellent Excellent Good Good

Bleach Fast Excellent Excellent Good* Poor*
General color 

fastness 
Excellent Excellent Good Good

Heat Resistance Good Good Excellent Excellent
Can be dyed Poor Poor Excellent Excellent

Chemical 
resistance

Excellent Excellent Poor Poor

Comment First choice for 
garments likely to be 
laundered frequently 
in bleach and for 
workwear subject to 
abrasion and regular 
industrial laundering; 
also for footwear 
and sports clothing.

Used when luster is 
not important. First 
choice for matt finish 
embroidery.

Recommended for 
use on cotton where 
thread/fabric 
shrinkage 
compatibility is a 
factor and for 
applications where 
high luster is not 
required. First 
choice for garment 
dyed embroidery. 
Thread / fabric 
shrinkage 
compatibility for 
cottons.

Still a choice for 
some embroiderers 
in other markets 
because of the 
relationship they 
have with the thread 
supplier. Due to its 
poor abrasion 
resistance and color 
fastness to bleach, it 
should never be a 
first choice. 
Excellent choice for 
delicate fabrics.

Characteristics of Common Embroidery Threads

Thread Property Rayon

Chart: Characteristics Of Common Threads
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CHAPTER 16:

Metallic Thread Tips 
10 Tips For Getting Great Results

In This Chapter:
•	 This chapter is reprinted from my blog, and really, the tips 

apply to any threads!

Metallic thread is one of those things we “love to hate.” We 
love the look of metallic thread, but it can sometimes be 
frustrating to embroider with.

I’ll share some tips and tricks I’ve learned over the years to get ex-
cellent results. These tips work with any thread and most are just 
plain good “best practices” for any embroidery thread.

About Metallic Threads 
Metallic threads are metalized fibers wrapped around a core, 
which may be nylon, polyester, or rayon. The exterior is a metal-
lized polyester film.

Many metallics, although labeled 40-wt, are actually closer to 
30-wt in thickness and therefore require a larger needle. Metallic 
threads also differ in texture. 

Chapter 16: Metallic Thread Tips 
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Some are quite coarse, which can cause them to snag in or on the 
way to the needle. Some are composed of longer “segments” that 
can make them unsuitable for shorter stitches.

Stiffer, thicker, rougher threads will not perform as well as smooth-
er, softer threads that are the same weight as those the design 
was originally digitized and tested with (most likely 40-wt rayon or 
polyester). 

This is why I love the SoftLight Metallic threads. They are softer 
feeling than other metallics and are a true 40-wt; they perform very 
similarly to rayon, so I don’t alter my digitizing or my designs when 
using them.

I can substitute them into just about any design as if they were 40-
wt rayon or poly and I don’t even need a different needle. They are 
also “softer” in appearance and less shiny, so they provide a more 
subtle and less garish look to the finished design.

1. Use A Quality Thread!
This is the number one rule of embroidery no matter what thread 
you choose. Always, always use a quality brand thread!!! Pull a 
length of thread through your fingers. Does it feel thick or rough? 
Bend the thread back on itself. Does it curve smoothly or does it 
kink? Does it seem to break incredibly easy?

This last test can be hard to gauge because decorative threads are 
rarely as strong as “regular” sewing thread used for construction. 
Decorative threads are purely for embellishment and only need 
enough tensile strength for that purpose. 

However, if the thread is old, it can become brittle and dry and 
break too easily. Check out all 52 colors of SoftLight Metallic 
thread and see the beautiful solids and multi-colors!

Some metallics come in a wide color 
range. Softlight Metallic provides 52!

The Madeira thread on the left is 
30-wt while the Softlight on the 
right is 40-wt.
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2. Maintain The Quality After Purchasing!
Store thread away from light, dust, heat, and air vents. Keep 
thread clean. Don’t use any sticky tapes or rubber bands around 
the thread for storing. If loose thread tails on spools bother you, try 
Hugo’s Amazing tape to tidy them up. 

Thread does age and can become brittle and careful storage can 
extend the life. Many threads manufactured in recent years are 
treated during the manufacturing process for extended life. 

Don’t throw all your threads into a box where they can bang 
around and become damaged. Handle with relative care and they 
will reciprocate your kindness!

3. Use The Right Needle: Type, Size, Quality

A new, high-quality needle (I use Schmetz and Organ embroidery 
needles) can improve the sew-ability of any thread!

A machine needle is a precision made tool, which is designed to 
perform within very fine tolerances. The needle is the only part of 
the machine that comes in contact with the upper thread, the fab-
ric, and the bobbin thread. 

High quality needles are well-polished and smooth. The right size 
needle is one that carries the thread through the fabric without 
damage to the thread, the fabric, or itself.

Embroidery needles are designed for high-speed stitching with 
specialty threads. They have a larger eye and groove plus a cus-
tomized scarf that protects more fragile and decorative threads 
and reduces shredding and breaking. 

The larger eye also enables the use of a smaller needle. The 
smaller needle reduces fabric damage and increases stitch ac-
curacy while the large eye reduces friction on the thread. Friction 
produces heat, which is not friendly to thread!

Don’t use a metallic needle! Metallic needles aren’t designed for 
embroidery. The square, elongated eye is not ideal for embroidery 
and can actually cause thread breakage.
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4. Maximize Thread Delivery

While all threads have a twist, it is a more significant problem with 
metallic thread in that these threads tend to twist on themselves 
more than standard embroidery thread. When the thread twists 
on itself it can cause knots that will snag in the tension disks or 
thread guides and cause the thread to break. 

The best way to avoid this problem is to extend the thread path 
to allow the kinks to resolve. Also, purchasing thread on larger 
diameter spools or cones reduces kinking and allows for smoother 
delivery, plus it reduces the cost per meter!

An external thread stand is ideal for extending the thread path and 
on my home machines, I use 2 different ones: the Echidna multi-
spool thread stand and the Control-A-Twist.

The latter is more portable between my machines and I can even 
use it with my commercial machine. Thread should also feed off 
the end of the spool.

If the spool has to turn or spin to deliver the thread, this will add 
extra drag (increased tension) to the thread. Another device com-
mercial embroiderers often use is to thread the metallic through 
a styrofoam peanut. I have not personally tried this and I wonder 
how it might contribute to static. 

I have sometimes allowed the thread to run through my fingers for 
a similar effect. One more thing that can impede thread delivery 
is a rough spot on the cone or spool. Fine sandpaper or an emery 
board can smooth off any offending snaggers.

5. Slow The Machine Down

Yes, I know many machines can stitch at 1000 or more stitches 
per minute. However, the downside to speed is increased thread 
tension and increased friction, which produces heat. 

These factors work together to increase thread breaks. I usually 
run my machines around 600 to 750 spm.

6. Monitor Machine Tensions

You may find you get improved quality by loosening the tensions 
slightly. Whenever the machine tech services my multi-needle ma-
chine, he likes to tighten the tensions too much.
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Most of my home machines also seem to be set tighter than 
necessary. Do note that just because your tensions are balanced 
properly, doesn’t mean that they aren’t both too tight!

If you need to adjust the bobbin tension, it’s smart to get a second 
bobbin case just for embroidery that you can leave set the way 
you like it. Also metallic threads have more drag and sometimes 
this extra drag will cause thread breaks. 

On a multi-needle machine, the main culprit is the pre-tensioner 
springs. You may want to purchase an inexpensive tension gauge 
and measure the tension on different types of thread when they 
are running optimally. Track these values in a small log book so 
you can reset as needed.

7. Make Sure Your Machine Is Clean, With No 
Rough Spots 
If you’ve broken needles by hitting the throat plate, hook area, or 
bobbin case, a rough edge can be abrading threads as you stitch. 
The thread gets flossed through the eye of the needle multiple 
times and if it’s catching or rubbing against rough spots, thread 
breaks increase.

Any buildup of gunk in your machine can decrease performance 
with any thread and cause tension issues. If you can’t clean these 
areas yourself, be sure to get your machine serviced on a regular 
basis.

8. Consider Design Choices 
Always test your designs first using the threads you intend to use 
and on the fabric (or similar) and backings you plan to use. De-
pending on your thread choices, you may find that too many me-
tallics overpower the design and that some metallics don’t stitch 
well in areas of shorter stitches or tighter densities.

This is especially true if your metallic thread is thicker or coarser 
than the thread the design was digitized for. Learn more about 
how designs are constructed in Anatomy of A Design: How to 
Think Like a Digitizer. In general, many lace designs in particular 
are composed of very short stitches.

You will need to be quite selective with metallic thread to find one 
that sews well. I’ve had great success with SoftLight on these 
designs, even running two threads through the needle (size 90) for 
my Winter Jewels Mock Crochet Snowflakes. 
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And just like needles and thread, you’ll get better results from well-
digitized designs!

9. Fabric And Backing Choices

When working with any decorative threads, it’s wise to consider 
the fabric you’ll be stitching on. Generally, knits are more forgiving 
than wovens. Their stretchy nature is just more accommodating 
and flexible than a tightly woven fabric.

While we often talk about embroidery “on” a particular item, in 
reality, we are embroidering “though” it.

Plus, every needle penetration except the first and last has 
two threads in it—one going in and the other coming out.

Very tightly woven fabrics don’t have a lot of space between 
their fibers to accommodate more thread and these fab-
rics can abrade specialty threads. Softer backings are also 
kinder to these threads than stiffer ones.

10. Post Embroidery Care

You’ll have longer lasting beautiful embroidery if you ma-
chine wash in cold water on a delicate cycle and avoid 
bleach and optical brighteners. Press from the wrong side 
with a press cloth or soft towel, using a low temperature.

For any specialty thread, please refer to the manufacturer’s 
care information. Some threads cannot be dry cleaned, for 
example.

Haven’t Tried Metallics Yet?
If you’ve fallen prey to the idea that metallics are too trou-
blesome for embroidery, I hope you’ve revised your opinion 
somewhat! Metallic threads can add that special zing to a 
design and are especially lovely for holiday items.

With a well-digitized design, a high-quality metallic, along 
with the rest of the tips listed here—which are pretty much 

standard tips for any embroidery—you should be able to get an 
excellent result!

This amazing dragon is stitched 
almost entirely in Softlight 
Metallic thread and there are 
some really teeny tiny stitches 
where his tail tapers down. He’s 
free with the purchase of 5 spools 
of thread or you can get him here.

https://lindeegembroidery.com/
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CHAPTER 17:

Bobbin Thread

The quality formula includes both the top and bottom threads. 
Choose the right bobbin thread that is strong enough to pull 
the top thread to the back without contributing excess thick-

ness contributes to a professional result no matter what kind of 
machine you have. 

In This Chapter:
•	 Most home machines come preset for specific thread weights 

for embroidery. For the least fuss, use the bobbin case and 
bobbin thread recommended

•	 Winding your own bobbins takes time and attention to detail 
to get an evenly tensioned, smoothly wound bobbin

•	 Pre-wound bobbins are economical and hassle-free and can 
be used in most machines.

•	 Pre-wound bobbins come in different styles and with different 
fibers.

•	 Bobbin thread comes in different fiber types and weights. 
Understanding their attributes can help you make better 
choices.

Bobbins come in different sizes, 
with different construction, and dif-
ferent thread types and colors. You 
can get pre-wounds or wind your-
self. A bobbin center pin adapter 
(top left) can let some machines use 
another size. 

The bobbin is one of the four necessary components to create a 
stitch:

1.	 Top thread
2.	 Bobbin thread
3.	 Needle
4.	 Fabric

Chapter 17: Bobbin Thread

https://lindeegembroidery.com/
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The bobbin thread is loaded below the needle plate and during 
sewing, it loops together with the top thread to hold the stitches 
securely in place. For machine embroidery, the bobbin thread pulls 
the needle thread to the back of the project, whereas in quilting or 
construction sewing, the upper and lower threads are evenly bal-
anced between the two sides.

In embroidery mode, the needle thread is 
pulled to the bottom of the fabric due to the 
tighter bobbin tension. In this case, the top 
thread will be visible on the back of the quilt.

When it comes to the bobbin, there’s more to consider than just 
the right thread. There’s the bobbin itself onto which the thread 
is wound and then there’s the bobbin case and the bobbin case 
holder. We’ve already looked at the bobbin case in the section on 
tensions. Now we’ll focus on the bobbin and thread.

Bobbin Thread

Embroidery bobbin thread is thinner than the top thread to mini-
mize bulkiness. You can find bobbin thread weights anywhere from 
60 to 100-wt with 60 to 80-wt being the most commonly used. 
Some home machines may come with and recommend 90-wt and 
may recommend a specific brand.

If you remember previous discussions on thread displacement, 
you can easily see how having a thinner bobbin thread will re-
duce thick feeling designs and sewing distortions that contribute 
to puckers and other problems. This is why if you want to have a 
matching bobbin thread color, you should look for a 60-wt polyes-
ter embroidery thread instead of winding a bobbin with 40-wt.

Like embroidery thread for the needle, bobbin thread doesn’t have 
to be super strong; it only needs to be strong enough to do its 
job, which is to pull the top thread to the back without breaking. 
A bobbin thread that’s too strong can pull too much on delicate 
decorative threads or may not break when it should.

When “should” a thread break? If it’s being pulled too tightly. 

If the thread is somehow not feeding smoothly or maybe not at 
all and it doesn’t break, it will just keep pulling and pulling. With 
a bobbin thread, this could just make for some nasty, really tight 
stitches or it might even pull the project through needle hole in the 
throat plate and into the bobbin area. 

https://lindeegembroidery.com/
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Just as there are different needle threads, we have multiple choic-
es for bobbin and we’ll get to that shortly.

“Using The Recommended Bobbin”
OK, so that wasn’t explicitly listed in the quality formula, but it 
should be. And whether you classify it as part of the machine or 
with thread, it’s vital to quality embroidery.

The bobbin is critical to proper stitch formation. The wrong bobbin 
or a damaged one may spin too freely, not enough, or wobble in 
the bobbin case. Any of those problems can negatively affect ten-
sions and stitch formation, possibly causing skipped stitches. 

Many years ago I had the opportunity to tour the factory in Husq-
varna, Sweden where the Viking sewing machines are built. Our 
tour guide pointed to a huge wooden bin filled with bobbins and 
explained that the bobbins were made right there and not con-
tracted out because a precision stitch required a precision bobbin. 

Up until that time, I’d never really thought that much about it. I 
knew how the stitch was formed but never considered how pre-
cise the individual parts needed to be. 

The Viking bobbin for my Designer SE is made in such a way that 
a bobbin can't be put in upside down. It is possible for me to use 
a pre-wound bobbin but the stitches aren’t as evenly tensioned 
without adjusting the bobbin case. If I’m stitching lace on that 
machine, using a pre-wound can negatively affect the stitch quality 
enough that it’s very obvious when the stabilizer is washed out.

Using a pre-wound in a Viking Designer SE resulted in erratic tensions.

https://lindeegembroidery.com/
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Most machines can use pre-wound bobbins, but if yours can’t, 
you may need to wind your own bobbins. And even if it can use 
pre-wounds, you’ll want to check the stitch quality to see if there 
are times when you might be better off with your machine bobbin 
rather than a generic.

Whatever bobbins you do use, make sure they aren’t damaged in 
any way—chipped, cracked, warped, out-of-round, dirty, or sticky. 
Also, don’t wind over any old thread; pull it off before filling.

Winding Your Own Bobbin

Bobbins must be wound evenly to provide consistent tension 
when fed through the tension spring. When winding your own 
bobbins, wind at a moderate speed and make sure the tension 
is secure and even. A bobbin that is wound too loosely with a 
spongy feel or loopy appearance will cause problems. Don’t over-
fill your bobbins or it won’t be able to move freely in the bobbin 
case. 

If you do wind your own, wind plenty! Even plastic bobbins can 
become distorted with use so be sure to pitch any that aren’t per-
forming well.

Check Your Manual For Recommendations

Most home machines are factory preset for the specific top and 
bottom thread tensions required to form proper stitches whether 
you are in “embroidery mode” or “normal” sewing mode. These 
automatic settings are designed to make using home machines 
easier, with fewer adjustments required for good results. Automati-
cally set needle tensions may override any adjustments you make 
when the machine is restarted so if you have a preferred setting, 
check it to make sure it “stuck.”

Also, your machine may have a separate bobbin case to use for 
embroidery. If so, make sure you’re using that one. 

Bobbin tensions are controlled by the bobbin, not the machine 
and may come preset for a specific thread brand and weight. If 
you switch, you may need to adjust your tension or get a sepa-
rate bobbin case if you need to adjust your primary case used for 
conventional sewing.

https://lindeegembroidery.com/
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Quality Bobbin Thread

As previously mentioned bobbin thread needs to be strong enough 
to avoid bobbin thread breaks but not too strong so that it pulls 
excessively on the decorative needle threads. We’re embellishing 
here, not preventing wardrobe malfunctions with a seam blowout.

Bobbin thread needs to be a lighter weight to minimize thread bulk 
and keep the design feeling softer and more flexible. Keep in mind 
that the thinner and smoother the thread, the harder it will be to 
set and maintain even tensions than a slightly thicker and softer 
thread. It also needs to be smooth and slub free so that the ten-
sions can be managed easily. 

And, in case you’re wondering, the bobbin fiber does not have to 
match the needle thread fiber.

Fiber Content

Bobbin thread fiber choices include spun polyester, continuous 
filament polyester, nylon, and cotton. You should be familiar with 
these terms from the discussion on needle threads.

COTTON BOBBIN THREAD

Although favored by heirloom sewers, it’s less popular with com-
mercial embroiderers. Cotton has been around the longest and at 
one time was chosen for delicate specialty work and for use with 
garments that were dyed.

Advantages of cotton bobbin thread include:

•	 It’s soft

•	 Its texture allows a wide range of very fine adjustments for 
bobbin thread

•	 Cotton is an excellent choice for small lettering and delicate, 
detailed stitching

•	 It’s available in fine weights in many colors for winding your 
bobbins for reversible embroidery

Disadvantages included:

•	 It breaks easiest—spun fibers aren’t as strong as continuous 
filament, especially shorter staple fibers

•	 It creates more lint buildup—in the bobbin case and behind 
tension disks

https://lindeegembroidery.com/
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•	 If lint builds up under the tension plate, the disc can move 
away from the thread, causing tension loss

For more open embroidery, it’s OK, but on dense fill designs, cot-
ton bobbin thread will result in a stiff design. Be aware that lower 
quality cotton threads produce more lint, which in turn requires 
more frequent machine cleaning. Choose a good quality extra-
long staple bobbin thread from a reputable company.

Continuous Filament Polyester

Continuous filament poly is considered to be the “most durable 
and least worrisome.” Some machines perform better with this 
variety.

This thread has a lot of advantages:

•	 Strong, thin, and consistently reliable—the best tensile 
strength of the polyester bobbin threads

•	 Because it’s made of a continuous polyester filament, not 
short staple fibers, it produces less lint than cotton or spun 
poly and has no slubs

•	 Since it’s thinner, the bobbin holds a few more yards

•	 Smoother nature of continuous filament glides more easily 
through the fabric

•	 No emulsion residue (unless purchased as sideless) 

•	 Works well with rayon, metallics, and mylar

•	 Due to its slick surface, it works well with metallic threads 
and heavy cotton threads because it does not snag or grab 
the top thread

•	 Embroiderers love this thread since it creates a soft backing, 
even on dense designs

DISADVANTAGES

•	 Thinner, smoother threads discourage an extensive range 
of tension adjustment; it may be difficult to keep the bobbin 
tension adjusted.

•	 Bobbin thread only needs to be strong enough to do the job 
and too much can actually become a “weakness.” How’s 
that? Because it is so resistant to breaks, it might not break 
when it should resulting in damage to your project. 

https://lindeegembroidery.com/
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NYLON BOBBIN THREAD

This thread is 100% filament nylon. It’s stronger than cotton and 
spun polyester and doesn’t produce any lint. Because nylon is 
stronger, a thinner thread can be used to get the same tensile 
strength as a spun product. Thinner threads equate to more thread 
per bobbin and therefore fewer bobbin changes. Due to its thin-
ness, it’s recommended as a good choice when using metallic as a 
top thread to reduce stitching problems.

The downsides are also related to its strength and thin, slippery 
nature. Nylon is almost too strong; if the bobbin thread needs to 
break, it’s better for it to break than cause a hole in the garment. 
Its thinness and ultra smoothness can make tension setting more 
challenging to maintain. Also, it’s generally sideless and the emul-
sion coating can build up in the same way as lint does, negating 
its “lint-free” advantage.

YLI makes a thin nylon bobbin thread for winding “that is fa-
vored by many Janome/New Home/Elna/Kenmore” owners. 

SPUN POLYESTER

Spun polyester is very popular as a bobbin thread. Recall from 
the previous discussion on fibers that this is made from polyester 
staple, which has been twisted together to form a filament in a 
process similar to producing cotton. 

With this thread, you get the advantages of hassle-free polyester 
and the soft feel of cotton with less lint than cotton. Other benefits 
are that it’s the easiest type for keeping bobbin tension consistent 
and it’s usually the least expensive.

The disadvantages are similar to spun polyester needle thread. 
It’s not as strong or smooth as continuous filament poly so it can 
break more easily and create a bit of lint. Like cotton, it does not 
have a slick surface and sometimes tends to grab the top thread 
too tightly creating uneven stitches and top thread breakage.

What To Use?
If your machine came with bobbin thread, see what it is. What kind 
of fiber and what weight is it? I purchase Madeira bobbins in white 
and black by the gross. They’re filament polyester and these bob-
bins seem to run well in most of my machines.

https://lindeegembroidery.com/
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Selecting Bobbin Color

White is most often used, while black is preferred on dark fabrics. 

There shouldn’t be any flecks or bits of bobbin thread showing 
up through the top thread color. If your bobbin thread is speckling 
the surface of your embroidery, the solution is not changing your 
bobbin thread color to match the top thread. Instead, address the 
problem at its source—the tension. 

However, if after optimizing the tensions the bobbin thread is still 
visible in places (greater tendency on very thin fabrics and very 
short stitches), try using black bobbin thread. Although slightly 
more expensive, black thread is especially useful for dealing with 
dark tone-on-tone designs. Avoid the temptation to use the unob-
trusiveness of black bobbin thread to become an excuse to ignore 
machine tensions.

Using a matching or coordinating color in the bobbin 
can make your embroidery look better on the back-
side.

Another solution to bobbin thread pulling to the top if tensions are 
optimized is to add a backing (stabilizer). Backing helps keep the 
tension on the bobbin thread by adding a little more thickness to 
the project and providing a stable surface for anchoring the stitch. 
One more thing to try is slowing the machine down a bit.

Sometimes you do want to match the bobbin thread color to 
either match the fabric or the needle thread. Today you can even 
buy pre-wound bobbins in colors that, although they may not be 
a perfect match to the top thread, can coordinate nicely. Match-
ing bobbin thread can give a nice look on towels, quilts, and other 
items where both sides can be seen. It’s also an ideal choice for 
free-standing lace if using colors.

https://lindeegembroidery.com/
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If winding your own bobbin thread, look for a 60-wt or thinner 
polyester embroidery thread to avoid a design that feels thick. 
Rayon, metallic, and other more special specialty threads don’t 
fare well as bobbin thread so look for a coordinating colored poly-
ester thread.

Another way to create “reversible embroidery” is to tighten your 
bobbin so that it pulls more needle thread to the back. This works 
well on lace designs that are composed of very short stitches. You 
won’t need to change bobbins on multi-color designs that way. 

It’s not a very good solution for fills where you’ll still see bobbin 
thread. This tactic does use more needle thread so be sure to ad-
just the tension back when you’re done.

If you’re using a matching bobbin thread on the back to have a 
prettier reverse side, don’t clip those thread tails! They are your se-
curity and if you cut them without doing something else to secure 
the threads, your stitching can ravel out.

Types Of Bobbins

We can broadly classify bobbins into two categories: machine 
bobbins for do-it-yourself (DIY) winding and pre-wound bobbins.

DIY Bobbins

Your machine may have a custom bobbin or use one of the stan-
dard bobbin sizes. Most likely your bobbin is plastic, but some 
machines still have metal ones. Metal bobbins are not available 
nor even recommended for all machines so even if one would fit in 
your machine, don’t use it unless you know it’s OK.

The advantage of winding your own bobbins is that you have more 
thread choices for color, fiber type, and weight plus you can use a 
bobbin that’s optimized for your machine.

There are way more disadvantages though:

•	 It’s time-consuming and inconvenient to wind bobbins, 
especially if you run out in the middle of a project

•	 DIY bobbins aren’t wound as evenly as pre-wounds and 
therefore not tensioned as evenly

•	 DIY bobbins don’t hold as much thread as pre-wounds, which 
can hold up to twice as much thread; you’ll have to change a 
DIY bobbin more frequently 

https://lindeegembroidery.com/
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•	 DIY bobbins can be overfilled, distorting the bobbin shape 
and prevent them from moving freely within bobbin case.

•	 Excessive overfilling can explode a plastic bobbin (been 
there, done that, and don’t recommend it!)

•	 You’ll need to stock embroidery bobbin thread for winding

•	 It’s easy to pick up the wrong bobbin (construction weight 
instead of embroidery weight or the reverse when sewing)

•	 You’ll need to buy plenty of extra machine bobbins to wind 
ahead and keep them separate from your regular sewing 
bobbins. (I mark an “E” with a fine Sharpie pen.)

•	 It’s really not much of an economic advantage when you 
factor in your time, the cost of the bobbins, and the thread.

I recently worked out the cost per meter of coned bobbin thread 
versus a gross of pre-wound bobbins. The coned thread was 
.0012 cents per meter versus .0015 for the pre-wound. The pre-
wounds were about 20 cents per bobbin. 

If you factor in the cost of extra machine bobbins (don’t forget 
you’ll need to wind two for every pre-wound) plus the time in-
volved, how much are you really saving? Is there really any savings 
at all?

How To Wind A Bobbin

OK, so this sounds like it should be a no-brainer, right?

I’ve screwed up my fair share of bobbins so I can tell you it does 
require some skill and definitely attention to what you’re doing so 
the thread is wound smoothly and evenly around the bobbin with-
out being too tight or too loose, but just right. 

You can see how unevenly this 
bobbin is wound. It’s pretty easy 
to imagine that if the bobbin isn’t 
evenly tensioned, your stitches 
won’t be either.

https://lindeegembroidery.com/
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You can’t just pop the bobbin on the machine and mash the pedal 
to the metal for a couple of seconds. If the thread stretches during 
winding, you’ll be embedding pucker power in the bobbin. Or, you 
might even explode the bobbin, and have thread wrapping around 
the machine where it doesn’t belong—either prospect that makes 
a basic thread break look appealing by comparison!

First, make sure an empty bobbin is securely seated in the winding 
mechanism and the thread is threaded correctly for bobbin wind-
ing. Wind at a slow to medium speed. Winding too fast can stretch 
the thread. Watch the tension during winding to make sure it’s not 
too tight or too loose. Try to wind the thread evenly across the 
bobbin in a stacked manner. The thread must be evenly distributed 
to allow a continuous and stable flow through the bobbin case. If 
not, you’re increasing your risks of bird nesting and tension prob-
lems.

Do not overwind! Poor embroidery can result if the bobbin is more 
than 80% full. Make sure you wind plenty for your project. It may 
be difficult to wind a bobbin in the middle of an embroidery proj-
ect.

Yet another useless tip from the internet: Make your own bobbin winders 
using power tools such as electric screwdrivers, variable speed power drills, 
and such to avoid interrupting your sewing machine. Just how evenly do you 
think those will be wound? You laugh, but I'm not making this up!

I actually do have an external winder gadget, but it’s way too easy 
to overfill a bobbin on it. Your machine knows when enough is 
enough and will stop; don’t override it!

Those pre-wound bobbins are looking better and better, aren't 
they?

What About Metal Bobbins?
Metal bobbins used to be widely shipped with machines; my Nec-
chi used them. Now they’re possibly optional or not used at all and 
could even cause damage.

Metal bobbins do have a few advantages:

•	 They’re sturdier and can hold their shape better and therefore 
last longer

•	 Their added weight over plastic bobbins is believed to result 
in a better stitch and be more stable in the machine

•	 They may hold more thread
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And then there are the disadvantages:

•	 Metal bobbins can heat up during extended periods of high-
speed sewing, which can be detrimental to the thread

•	 They cause slightly more wear on the bobbin case

•	 They’re more susceptible to backlash—where the bobbin 
continues to spin after the machine stops suddenly 

•	 They cost more

•	 They cannot be used with some machines

Preventing Bobbin Backlash

Backlash is when the bobbin keeps spinning after the machine 
stops. While it's more likely with metal bobbins, it can happen 
with plastic. It’s highly unlikely with cardboard sided bobbins. With 
backlash, the bobbin thread continues to unwind and when the 
machine starts up again, the thread will break. 

Some commercial machines have a “backlash spring," a braking 
device designed to prevent the bobbin from free spinning when 
the machine suddenly stops or slows.

I’ve often been asked if I use bobbin washers to prevent backlash 
and the answer is no. I don’t use metal bobbins and in my multi-
needle, I mostly use cardboard sided bobbins. I haven’t found 
bobbin thread backlash to be a problem on my home machines 
when using plastic bobbins.

Bobbin washers are thin silicone rings to insert into the hoop to 
stop excessive spinning. One brand is called Little Genie Magic 
Bobbin Washer. According to online reviews, these are either 
magically wonderful or cause tension problems. Embroiderers 
have reported making their own with parchment paper or Teflon 
sheets. 
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My thought is that if you’re adding one of these into your bobbin 
case you’re changing the relationship of the bobbin to the bobbin 
case and it might cause a problem. This is an excellent place to 
apply the “if it ain’t broke, don’t fix it” rule.

Plastic Machine Bobbins

Most home machines come with a small handful of plastic bob-
bins. That’s just not enough. You need at least two dozen, espe-
cially if you’ll be winding your own for embroidery.

Plastic bobbins are clear to translucent, so it’s easy to see how 
much thread is left. They’re inexpensive and your bobbin out 
thread sensor should work. The disadvantages are they can warp, 
“explode,” or crack if over-wound or wound too fast. They can 
also become damaged through use; throw out any that are vis-
ibly damaged, aren’t performing well, or are sticky or gummy from 
adhesive buildup.

When purchasing replacements, make sure you get the type/style/
brand recommended for your machine. A properly fitting bobbin is 
vital to perfect stitches; spending a few extra cents per bobbin is 
worth it!

Caution: If you’re buying bulk empty bobbins from Amazon, read the reviews 
carefully to see if other users of your machine have had problems. Cheap 
bobbins may not meet the proper tolerances.

A Bobbin Story - Who’s Got The Bobbin?
Changing the bobbin is an easy skill, especially if you have a top 
loading, drop-in style bobbin.

Front-loading bobbins require a tad more attention because it’s 
possible to insert the bobbin so that it spins in the wrong direction 
or to not fully insert the bobbin case into the machine, which can 
cause a real mess if you start to sew.

I never gave bobbin changing much thought, but when I bought 
my first Pfaff (front-loading bobbin), I was in the shop one day 
when a woman brought in her machine to have them wind and 
insert the bobbin for her. Really? 

Even if the dealer were next door, that’s still a huge inconvenience! 
(OK, so I am tempted to take one of my sergers in and have some 
else thread it, but I’d be too embarrassed.)
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Pre-Wound Bobbins

After reading about DIY winding, you’re probably anxious to learn 
more about ready-to-go hassle-free bobbins, right?

ADVANTAGES

You’ve probably figured out a few of these already but let me go 
ahead a list a few.

•	 Better Tension Control: Good pre-wound bobbins are 
wound by high-tech machines, which provide a smooth, 
uniform wind.

•	 Convenience: Ready to go, evenly wound bobbins with 
consistent tension.

•	 Efficiency: A typical pre-wound can hold 30-40% or more 
thread than a self-wound and that translates into fewer 
bobbin changes plus no stopping to wind a bobbin.

•	 Economical: You can find them for $20-35 per gross (144) 
and I can use the same bobbins in all my machines.

DISADVANTAGES

The only downside is that it requires your machine to be able to 
use a standardized bobbin size and that’s really a machine issue, 
not the fault of the bobbin. 

Myth: Using a pre-wound will violate your warranty. Nope, it ain’t so.

Note: Although pre-wound bobbins have more thread and are more evenly 
wound, you may not be able to stitch to the end. If you notice tension 
problems and your bobbin is close to out, just replace. The last few yards/
meters may not stitch optimally. Don’t try to force it.

BOBBIN STYLES

Pre-wound bobbins come in several styles and fiber types. An 
overview of the most common ones include:

•	 Paper sides or cardboard shell bobbins
•	 Plastic sides
•	 Sideless
•	 Magnetic core

CARDBOARD SHELL BOBBINS

Cardboard shell bobbins are more economical, readily available 
from many thread suppliers, and are easier to tension than side-
less. They’re disposable and unlike plastic, they will decompose 
making them more environmentally friendly.
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Cardboard might sound rather flimsy for a bobbin and like other 
bobbins, they must be very precise or drag will be created as the 
bobbin spins inside the case. If you have one that’s not performing 
well, you can either use it to wind onto a machine bobbin or just 
pitch it.

They do have several disadvantages. Because they’re made of 
paper, the sides can swell in humid environments and then the 
bobbin can’t spin freely. I live in the desert southwest, so this is 
not an issue for me. If you live in a humid environment, try storing 
the bobbins in a sealed container.

Cardboard can reportedly leave debris in the bobbin case and 
once again, I haven’t found this to be an issue because I clean that 
area frequently and find more thread lint than paper.

They may not be a good choice for home machines with an optical 
bobbin sensor for reading thread levels; you may be able to avoid 
that issue by removing one or both sides. I have tried that and not 
had any problems.

I’ve used cardboard sided bobbins since I started and they work 
fine in all my machines; however, I do keep plastic bobbins on 
hand for my home machines, since they’re recommended. The 
plastic sided definitely work better in the Viking SE than cardboard 
but not as well as the regular Viking bobbins without tension ad-
justments.

PLASTIC PRE-WOUNDS

Plastic sided bobbins seem to be more popular with home embroi-
derers and may work better in your machine than the paper sided 
bobbins. I’ve seen more sources for plastic pre-wounds in the last 
few years and they’re also available in a wide range of colors.

Good quality plastic sided bobbins come in several standard 
sizes, work well on machines that can use any of those standard 
sizes, and move freely in the bobbin case. Unlike cardboard sides, 
they aren’t susceptible to humidity.

They do cost a bit more than cardboard, may be subject to back-
lash due to their smoothness, aren’t generally reusable, and con-
tribute to the landfill.

SIDELESS BOBBINS

Sideless bobbins are also known as belbob or hembob. Instead of 
sides, they have a wax-based or chalk-based “bonding emulsion” 
that keeps the thread on the core.

Embroidery.com sells a wide range 
of prewound bobbins and has a 
chart to help you find which ones 
work best with your machine.
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The main advantages are increased thread capacity since the 
thread can use the space occupied by sides on other bobbins and 
they leave less trash.

The disadvantages are related to the emulsion, which can cause 
waxy build-up in the bobbin case. To thoroughly remove that 
buildup, you’ll need to clean the entire bobbin assembly out with 
denatured alcohol. I’m not sure that the added maintenance time 
and effort balance out the extra time saved by less frequent bob-
bin changes.

Another disadvantage is that these bobbins can be a little more 
troublesome tension-wise as the thread nears the core. I tried one 
of these bobbins and I thought it made the embroidery feel stiffer 
and I attributed that to the emulsion.

MAGNETIC CORE PRE-WOUNDS

Fil-Tec makes a bobbin call the Magna-Glide Classic. The magnet-
ic core is designed to prevent backlash and to create “consistent 
tension throughout every bobbin while significantly increasing pro-
ductivity and stitches per bobbin.” The cores can even be recycled 
through a website. If backlashing is a problem for you, give these 
a try.

Bobbin Sizes

Before you hop online and order a couple cases of pre-wound 
bobbins, you need to know what size your machine uses.

A bobbin’s dimensions (height and diameter) is called its style or 
type. Each sewing machine is designed to work with a specific 
bobbin style. So, the first step in bobbin-buying is to identify your 
machine’s style. The three most common sizes are L, A or Class 
15, and M.

Size L bobbins (think “little”) are the smallest of the three and are 
used in many machines with a vertical rotary hook (push-in bobbin 
case). These bobbins are .8” in diameter (about the size of a U.S. 
nickel), .35” high and are the most popular size for pre-wounds. 
This size works in my SWF, Pfaff 7570 & 2144, and Viking SE.

.8” diameter .835” diameter

.35” wide
(8.89mm)

(20.3mm)
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Size A or Class 15 are the same diameter as L (.8”) but are slightly 
taller at .46”. These are used by Brother and Baby Lock and pos-
sibly other machines with drop-in bobbins. Both Brother and Baby 
Lock provide an adapter center pin to make up for the height dif-
ference between L and 15, which makes it possible to use L bob-
bins with these machines. 

.46” wide
(11.7mm)

.8” diameter .835” diameter

(20.3mm)

Size M (think Maxi) or jumbo bobbins are .98” in diameter (about 
the size of a U.S. quarter) and .42” tall and hold nearly twice as 
much thread as an L bobbin. 

.98” diameter .955” diameter.42” wide (10.7mm)

(24.9mm)

Bobbins Are Not Interchangeable!
Although you can put a size A bobbin into a size L case and it will 
fit diameter-wise, the size A is too high and won’t work. A bobbin 
must fit accurately and securely and move smoothly within the 
bobbin case to form a proper stitch. The machine is designed for a 
specific bobbin size.

L-style bobbins used to be the most popular bobbin style but with 
the abundance of rotary bobbin mechanisms and drop in bobbins, 
the A or Class 15 bobbin style is now the most popular bobbin 
style for home sewing machines. 

Fortunately, it is possible to use an L in these bobbin cases if you 
have the adapter. An adapter may be included with higher-end 
models and be an add-on purchase for lower end ones. You must 
use the adapter if you’re using a size L bobbin in a machine that 
uses a size A bobbin.

Bobbin pin adapter for Baby Lock 
and Brother machines that use 
Size Z/Class 15 bobbins to enable 
the use of Size L bobbins.
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Tips For Trying Pre-Wounds

Your local sewing shop where you purchased your machine is the 
best place to start. See what they stock and ask what they recom-
mend. 

Try a few and compare how they work. Do they tension well? Do 
they make your embroidery feel stiff or thick? Compare the results 
with a bobbin you’ve wound yourself using the recommended 
thread for your machine. 

To really compare apples to apples, you’ll need to wind a machine bobbin with 
the same thread as on the pre-wound.

Don’t expect to run a pre-wound all the way down to the core; you 
may experience tension issues in the last few yards. Just throw it 
out.

Thread Size & Tensions

Bobbin thread comes in a range of weights and just like with nee-
dle threads, if you switch the size, you’ll probably have to make 
some tension adjustments. Also, if you change the fiber type, 
you may have to adjust tensions. And even if you don’t make any 
changes at all, you may find that you have to do a tension tweak 
now and then. It’s normal and it’s just part of the process.

Keep in mind that bobbin cases may need to be replaced either 
because they’ve become damaged or because they can just no 
longer hold their tension. It’s normal, but with proper care, your 
bobbin case will last a long time.

That’s A Wrap For Thread!
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“An item suitable for embroidery that is 
smoothly hooped at the right position in 

the right size hoop with the hoop properly 
tensioned, the right topping (if required), 

and the right backing”

The quickest way to ruin a good embroidery is to not hoop and stabilize correctly. Yes, 
I know, hooping is not fun and you want to get to the stitching business as quickly 
as possible. Accessories can make your hooping life easier, more efficient, and more 

accurate.

There is a method to hooping; it’s definitely way more than just slapping some fabric in the 
hoop and once you know what the pros know about hooping, your embroidery quality will 
improve immensely.

Understanding which hoop to use is pretty easy. Selecting the right stabilizer involves a 
little more analysis. We’ll look at stabilizers from a “what can they do” perspective rather 
than assigning stabilizers to various fabrics. Those equations just don’t factor in the design 
you’re stitching.

PART

#5

Part 5: Hooping & Stabilizing

Part 5: Hooping & Stabilizing
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CHAPTER 18:

Hoop It Up!

Finally! The last bullet point in the quality formula and it’s a 
biggie! It could easily fill its own book, so I’m going to trim it 
down considerably.

In This Chapter:
•	 The purpose of the hoop
•	 Choosing a hoop
•	 Proper hooping technique
•	 Going hoopless

The fastest way to mess up your embroidery is to skimp on hoop-
ing! And what’s worse is you can’t undo it.

Rather Watch Than Read?
My second Craftsy class, 20 Things Every Machine Embroiderer 
Needs to Know spends a fair amount of time on hooping and sta-
bilizing. In fact, you can compress the essence of most this book 
into watching that class.

•	 Use this link to get a discount on 20 Things Every Machine 
Embroiderer Needs to Know

Looking For Free Content?
Check this playlist on my YouTube Channel:	  

•	 Hooping Basics for Machine Embroidery
•	 Professional Pointers for Pucker Prevention - Part 1, 

Hooping Properly

New videos are added periodically so check my channel for more.	  

How I Learned The Value Of Proper Hooping 
And Stabilizing

In September of 1994, when I bought my first home embroidery 
machine, sewing machine dealers knew little, if anything, about 
proper hooping and backing techniques. And, if you think about 
it, why should they? Most sewing machine dealers are business 

Chapter 18: Hoop It Up!
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people and primarily demonstrate and sell sewing machines and 
vacuum cleaners; they are not professional embroiderers and em-
broidery machines were very new then.

The instructions I was given to properly hoop an item consisted of 
this:

•	 Lay the fabric over the outer loosened hoop and drop in the 
inner hoop

•	 Finger tighten the screw
•	 Pull the fabric until it is drum tight
•	 Tighten the screw as much as humanly possible
•	 Attach the hoop to the machine and slide a small piece of 

tearaway, slightly larger than your design, underneath the 
hoop

In case you don’t know better, (I didn’t back then) this is the abso-
lute worst way to hoop, especially something stretchy!

I will have to say that this method worked very well for quite a 
while. My machine, a Huskygram, had a very small hoop whose 
shape was conducive to a good grip on the fabric. 

Also, I was so paranoid about what damage I might incur to an 
actual garment that it was quite a while before I ventured into em-
broidering anything other than small pieces of fabric. If the design 
turned out well, I might make it into something. Mostly I was fasci-
nated with the process of creating a design.

However, the time finally came when I decided to embroider a 
sweatshirt. The design I chose to use, “Meowy Christmas,” was 
one I had embroidered before, several times on knits but never on 
fleece. I also enlarged the design as much as possible (not a huge 
amount in a hoop smaller than the standard 4x4” ones we have 
now) and had test-sewn that design as well—but not on fleece. I 
decided to use this sweatshirt for the company gift exchange.

As most of you who make Christmas gifts know, the days truly do 
get shorter the closer it gets to Christmas—it is not just an illusion 
performed by the sun! Our gift exchange was on a Monday but our 
extended family celebration was the weekend before, and in the 
rush to get those gifts made, the sweatshirt did not get completed. 

So Monday morning I got up early, hooped and started my de-
sign. Hopped in the shower. Changed thread. Dried hair. Changed 
thread. Got dressed. Changed thread. Put on makeup. Changed 
thread. Ate breakfast and finished the design. 

Recognize my first cat design 
dressed for the holidays?

https://lindeegembroidery.com
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As I took the design out of the hoop, I noticed that the Santa hat 
was floating slightly over the cat’s head. Now what?!?! There 
wasn’t time to sew another one and since I didn’t know why the 
problem occurred, I didn’t know how to prevent it from happening 
again. 

But I did know how to fix the one I had—I got out a needle and the 
embroidery thread I used for the cat and hand-stitched the “miss-
ing” fill stitches.

Our gift exchange was a bid-type thing. Everyone drew numbers 
and the person with the lowest number picked a wrapped gift off 
the table to unwrap. The next person also picked and unwrapped 
a gift but that person could either keep the gift or take any previ-
ous person’s gift in a swap. My sweatshirt turned into a highly 
prized swap item among the women and no one knew about my 
little surgery.

The gift exchange sweatshirt made me hesitant to try another 
fleece garment. My CompuServe compatriots recommended a 
water-soluble topping but even with what little I knew, this was not 
a logical solution. There had to be more.

I really didn’t learn proper hooping and backing methods until a 
few months later, when I attended METS (Midwest Embroidery 
Technical Seminar) in Chicago (Thank you, Ruth Guenther!). 

Proper hooping techniques and the correct backing choices are 
critical to producing successful embroidery. Without this knowl-
edge, you have no way of successfully reproducing good results 
on a consistent basis, which will only result in frustration on your 
part. You may blame it on a bad machine or a poor design, when 
really it may be merely an “I/O” error. Whether this means an “ig-
norant operator” or an “idiot operator” is up to you.

What I’ve learned since that early project about hooping and sta-
bilizing could literally fill a book, but I’ll limit it to this one section. 
Now I only marvel that my sweatshirt came out as good as it did!

A Quick Review Of The Embroidery Recipe

Since it’s been many pages since I introduced the embroidery 
recipe, let’s do a quick recap…

Just as many cookies are made of a thickening agent, a shorten-
ing, a sweetener, and flavor accents, every embroidery job is made 
up of virtually the same ingredients: an item to be embroidered, a 
design, a stabilizing agent, and some thread.

https://lindeegembroidery.com
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Cookies have to be mixed and baked. Embroidery has to be 
hooped and sewn. Cookies can be ruined if over beaten, baked 
too long or too short, baked at the wrong temperature, or on the 
wrong type of baking sheet. If the ingredients are improperly mea-
sured, or substitutions are made, results will vary.

An improperly hooped or backed garment (or an unwise design 
choice or tension problems) can result in a puckered project. Most 
designs are digitized for 40-wt rayon or polyester embroidery 
thread. Metallic threads are not necessarily a substitutable thread 
and may not run well in a particular situation. The wrong needle 
may cause excessive thread shredding or fabric damage. Improp-
erly set tensions on your sewing machine can cause the bobbin 
thread to pull to the top or a very tight look—even puckering—to 
the embroidery.

Just as how you place the cookie dough on the baking sheet 
affects how they turn out, so can design placement. If a glob of 
cookie dough is dropped too close to the edge of the sheet, it will 
run off during baking. If cookies are placed too closely together, 
their edges will bake together.

Placement also affects embroidery. After all, what is the first thing 
you really notice about a design? It’s whether it is properly orient-
ed and positioned on the garment. A left chest design can easily 
become a left armpit design, or worse, as a left breast “headlight” 
design.

Size impacts cookies and embroidery. If you make extra large 
cookies, you will need to adjust the baking temperature or time—
or eat the cookie center with a spoon. Enlarged or larger designs 
impact the fabric more and require different stabilizers.

Embroidery Recipe

EQUIPMENT:
Machine, needles, hoop

PREPARATION TIME: 
Longer than you think!

COOKING TIME:  
Stitch count * 
machine speed + 
color changes

INSTRUCTIONS:
Making sure design is compatible with fabric, hoop using appropriate hooping 
techniques in desired fabric location with appropriate backings, toppings, and 
adhesives. Season with threads as desired. Set machine tensions carefully to avoid 
burning. Sew until done in properly maintained machine.  Trim threads. Remove from 
hoop promptly.  Discard backing.  Serve with pride and joy.

INGREDIENTS:
      Fabric
      Design
      Thread

Backing
Topping
Adhesives

Ummm, no thank you!
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Some Assumptions

We’re going to bypass the first bit of this final quality bullet point 
that says “an item suitable for embroidery.” You should have a 
good idea by now what that means. 

Also, we won’t get too much into the various hoops on the mar-
ket because there are all kinds of specialty ones available from 
the machine manufacturer and third-party developers. Nor will 
we talk about every possible stabilizer and what fabric it should 
be used with. You’ll find out why in a bit. Hint: it has to do with “it 
depends…”

Instead, we’ll take a more global view so that we understand the 
why and how of hooping and stabilizing.

Let’s Get Hopping, Errr, Hooping!
The purpose of the hoop is to hold the fabric and any stabilizers 
securely during the hooping process. For optimum stability, all of 
those should be between the rings of the hoop. Stabilizers that are 
slid under the hoop or laid on top contribute very little value, if any, 
to the actual stabilizing.

Embroidery needs a firm foundation to form a stitch without ex-
cessive distortions caused by pulling or pushing. 

If you’ve ever stitched a row of wide satin stitches on your sewing 
machine, you may have noticed how the fabric “tunneled” from the 
tension of the stitches pulling the fabric together. This is an ex-
ample of “pull distortion.” 

With machine embroidery, we can also get “push distortion” when 
the rows of stitches are too densely packed together. In this case, 
the sides will push out slightly.

If you’re having a hard time visualizing push distortion, imagine 
that you have a hand full of pencils. If you set them down on your 
desk, they will roll out until they are all flat on the desk rather than 
stacked, right? That’s sort of like what the stitches are trying to do.

Hooping securely with a stabilizer that can support the fabric and 
the design can reduce stitching distortions. Notice I said “reduce” 
not “eliminate.” 

There are other causes of distortion—fabric displacement, design 
density, thread weight, and tensions. Everything in the embroidery 
recipe is interconnected and affects the other ingredients.

Satin Stitch Border 

Stitch 
Direction

Pu
llPull

Push

Push

How stitches push and pull and 
create fabric distortion. If a 
design looks perfectly align on 
screen with all the pieces just 
touching, it won’t sew that way!
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An instructor in a class I took once said that beginning to embroider without 
proper hooping and stabilizing is like backpacking in flip-flops. You need a good 
foundation for the best possible results!

Goal Of Hooping

The quality formula states the goal of a hooping quite well, “An 
item suitable for embroidery that is smoothly hooped at the right 
position in the right size hoop with the hoop properly tensioned, 
the right topping (if required), and the right backing.”

What does that really mean? It means that when possible, all of 
the parts should be entirely and evenly gripped between the rings. 
The fabric should have neutral tension, meaning there are no 
wrinkles or ripples nor is it stretched. For best results and most 
even tension, the fabric should be hooped on grain in the smallest 
hoop that can comfortably accommodate the design. The backing 
should be smooth and taut and fully hooped. 

Another Hooping Story

Years ago when home hoops were no larger than 4”, one of the 
companies that we used to do custom work would rotate a design 
45° so that a taller design would fit the hoop. This sounds OK until 
you realize that to sew it in a vertical orientation, you have to hoop 
on the bias. If you know anything about fabric, you’ll know that the 
bias is the least stable orientation!

Selecting The Right Hoop

I usually do most of my embroidery on the 12-needle machine. 
For one, it has more needles and is more efficient but secondly, it 
has round hoops, and all the hoops are thicker and higher. Those 
features make for a more even and secure grip.

However, there are times when I’ll sew a design on my home ma-
chine because a design is too large for the round hoops and my 
next size up is a large square hoop while the home machine has a 
rectangular one closer in size.

If you ever stitched hand embroidery, those hoops were round. 
I have a lap frame for hand quilting and it too is round. Round 
hoops provide the most even tensioning of the fabric.

Some home hoops are oval shaped, but there are few, if any, 
round ones. 

Round hoops for home machines may appear to have a larger sewing field but 
most of them still only have a rectangular one.
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What we see most are rectangularly shaped hoops—and the larger 
they get, the stronger they need to be for a secure grip on those 
long straight sides. 

Another significant difference between home hoops and those for 
commercial machines is the number of attachment points. Home 
machines have just one while most multi-needles have two—one 
on each side, which is much more stable.

Most hoops for multi-needle machines have an 
attachment bracket on two opposing sides for 
greater stability when stitching.

About Hoop Size

Although we often say “hoop size,” what we really mean is “sew-
ing field size,” which is smaller than the actual hoop dimensions. 

Why? The presser foot needs some space around it so that it 
doesn’t hit the hoop. Most home machines are programmed to 
recognize certain hoops. Occasionally, a manufacturer will add a 
new hoop size to their line and for you to be able to use it, you’ll 
need to upgrade your machine’s software, a relatively simple task 
to handle.

Compare the two hoops in the following image, which are de-
signed for Baby Lock and Brother machines. Both are considered 
“four-by-four” hoops, meaning that they have a 4” x 4” sewing 
field. However, if you actually try to load a design of that size, 
you’ll find that it’s too large. That’s because sewing fields are actu-
ally measured in millimeters and this sewing field is 100mm by 
100mm, which works out to 3.937”. A “5x7” hoop,” (130 x 180mm)
on the other hand, has a slightly larger sewing field of 5.12 x 7.09”.

Tip: If you’re in the market for a 
new machine, check how stable 
the largest hoop is when attached 
to the machine by gently pressing 
your finger against the hoop 
opposite the attachment point 
and giving it a little jiggle. If it 
wiggles, you’ll have registration 
problems when stitching. 
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Both hoops have the same 
sewing field and are for 
Brother/Baby Lock ma-
chines. The one on the 
right is for a machine with a 
max sewing of 200x300mm 
while the one on the right 
is for a basic machine with 
only a 100x100mm max 
sewing field.

That’s why you see all designs at LindeeGEmbroidery.com listed in 
millimeters first with inches shown in parenthesis. 

So although the interior of these hoops measures about 5x6”, 
you cannot sew a design larger than about 99 x 99mm. Notice 
another thing about these hoops—the attachment on one has 
an extended bracket. This hoop is for a machine with a larger 
sewing field. What this means is that if you have machines from 
the same manufacturer but they have different max sewing 
fields, you can’t interchange the hoops.

An advantage of most current models of home machines is that 
they can detect which hoop is attached and you’ll get a warning if 
a design is too large to sew in it.

A selection of hoops with their 
templates that show the actual 
sewable area.

Tip: if you get a warning about a design that’s too large and you know for 
sure that it’s smaller than the sewing field, check the design to see if it is 
centered. A design that is saved off-center may fall outside the sewable 
area. You may need to do this in computer software. Many programs have 
a centering feature and some software (Embrilliance Essentials is one) that 
will automatically center the design when saved for your machine. 

Not sure what your machine can 
stitch? Refer to your manual or 
the chart in the Appendix.

The hoop interior is always larger 
than the sewable field. The grid 
above shows an area of about 
5x6” but the actual max design 
that can be sewn is somewhat 
smaller than 4” square.

Smart Tip: Have duplicates of 
your most used hoops. Not only 
will you have a backup, you can be 
hooping the next project as the 
current one is finishing to reduce 
change-over time.
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Commercial machines typically don’t have those sensors, so it’s 
wise to trace the design in the hoop to make sure it will fit. My 
SWF will do a “close trace” and will trace the actual perimeter 
of the design, not just the bounding box—very useful in a round 
hoop where the design itself might fit but not the bounding box.

A bounding box is a rectangle 
that can encompass the entire 
design. When you trace in the 
hoop or baste in the hoop, the 
machine uses the bounding 
box as a reference.

Hoop Options

Machines with larger sewing fields have a more extensive of 
hoops. While your machine may have come with a basic selec-
tion, see what optional hoops are available from your dealer or by 
checking online. Here are some to consider:

•	 Multi-Position Hoops: These hoops have names like “Plus,” 
“Mega,” “Grand,” and “Giga” and can trick you into thinking 
the machine can stitch really huge designs. Instead, these 
hoops have overlapping sewing fields so that you can stitch 
a split design in multiple pieces to create a larger design 
without rehooping. 

Some embroidery software will split larger designs for various 
hoops, but it’s never as ideal as when the digitizer plans for 
the splits. Because these hoops are so huge and you’ll be 
stitching a high number of stitches, you’ll need to pay extra 
attention to hooping and stabilizing to avoid slippage.

{
{
{

Multi-position hoops have several 
attachment points to let you stitch 
overlapping sewing fields.

Be sure to replace a hoop which is 
damaged in any way! A hoop can 
become warped over time and no 
longer grip well. Hoops can break 
when dropped on hard floors. 
Hoops can also become damaged 
through over-tightening.
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•	 “Border” Hoops: You may hear these hoops called 

“continuous” hoops or “endless” hoops. Instead of having 
a two-piece hoop with a separate inner and outer hoop, the 
hoop is one piece with a clamping mechanism. These hoops 
are designed for working with narrow strips of fabric or along 
the edges of larger items. While this hoop is often easier to 
use than a two-piece one, it may not grip as securely.

Border hoops come in different 
sizes and use a clamping mecha-
nism to secure the fabric.

I used a border hoop to quilt the borders on this Winter 
Friends Quilted Wallhanging. The finished embroidery 
was tinted with colored pencils.

•	 Cap Hoops: There are cap hoops from third-party vendors 
for home machines. Caps are tricky on a flatbed machine 
because caps aren’t flat. If you really plan to focus on cap 
embroidery, a multi-needle tubular machine with a cap frame 
is a better option.

https://lindeegembroidery.com
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Third-party cap hoops are 
available and this one is 
designed to fit into one the 
machine hoops.

•	 Double High Hoops: You won’t see these on a home 
machine because they just won’t fit under the presser foot. 
These hoops are designed to hold extra thick or heavy goods 
on commercial machines. 

•	 Magnetic Hoops: These hoops are another specialty type 
hoop that don’t require you to insert one ring into the other. 
Instead, the item is placed between two metal frames that are 
secured with magnets. Newer versions of these work quite 
well; I have an early model that doesn’t grip securely enough. 
Some names for these hoops are Magna-Hoop, Snap Hoop, 
and Fast Frames.

•	 Other Specialty Hoops: As embroidery machines have 
proliferated, so have third-party hoops. There are specialty 
holders for socks, military name tape, carpet, and more.

Rules of Engagement: 16 Hooping Principles

Because hooping is so vital, I’ve broken it out into sixteen prin-
ciples. This may make the hooping process seem overly compli-
cated, but many of these are just “no-brainers” you might not think 
about and once you’re aware, can make a surprising difference!

HOOPING PRINCIPLE #1: USE THE SMALLEST HOOP

Always select the smallest hoop which will comfortably accom-
modate the design. The smallest hoop provides the most even 
tension and best stabilization, uses the least amount of stabilizer, 
and is easier to hoop. With a smaller hoop, there’s less play in the 
fabric, and that means more accurate designs and a reduction in 
the chance of outlines drifting. 

https://lindeegembroidery.com
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On the other hand, if you’re using a huge hoop for a small design, 
you can get more fabric shifting and more registration problems. 
Many embroidery machines will tell you what size hoop to use 
when you load the design in the machine, but it won’t complain if 
you use a larger one.

A CAVEAT…

If your design comes close to maxing out the sewing field, the less 
adjusting room you will have at the machine and the more accu-
rately you will have to hoop. Learn how to hoop accurately rather 
than to use a much larger hoop rather than to rely on your ma-
chine to straighten out the design.

HOOPING PRINCIPLE #2: HOOP ON A FLAT SURFACE

You cannot hoop in your lap. You need to hoop on a sturdy, 
smooth flat surface. That can mean a table, hooping station, or 
hooping mat. 

I also recommend hooping standing up so you can use your entire 
body and not just your wrists. I’m not telling you to use your whole 
body so you can bounce on the hoop and use more force!

HOOPING PRINCIPLE #3: HOOP ON GRAIN.

For the best fabric stability, hoop on grain. 

If you don’t know what that means, take a look at a woven fabric. 
It has vertical threads interwoven with horizontal threads. Woven 
fabrics and most knits will stretch more horizontally than verti-
cally. This is a good thing since most garments are made so that 
the fabric directions match ours; that means the fabric will provide 
more ease in the direction we tend to expand the most.

Ideally, you should hoop in the same manner. 

This horizontally striped knit fabric has 
been hooped on the bias (rotated 45° 
to the left).

Cross-grain

G
ra

in Bias

A hooping station can speed 
your hooping and improve your 
accuracy and efficiency.
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Since I’ve been sewing most of my life, I understood this, but I 
didn’t realize how rotating the fabric a full 90° could affect registra-
tion.

Back when we were working on the Iams campaign, part of the 
project involved making a quilt. Bill was embroidering all the 
blocks. I had prepared all the blocks by tearing strips of fabric 
across the grain and then rotary cutting those into squares.

I had a set of test squares and a second set for the actual blocks 
and arranged them on a square table that we used for production. 
I showed Bill how to pick them and hoop them and then left him to 
it. He’d stitch out a test block, I’d approve it and then he stitched 
the actual blocks. 

On the samples below, you can see the test dog on the top looks 
perfect but the bottom one has registration problems with the 
outline. It took me a few minutes to figure out and the difference 
was the second block was hooped rotated 90°. It turns out Bill had 
picked up the block from the side of the table than the front.

The Dachshund Paradox: 
Why did the top one stitch 
perfectly but bottom display 
registration problems? The 
top one was stitched along 
the length of the grain while 
the bottom one was stitched 
across the grain.

Hooping stripes, plaids, and checks can be tricky especially when 
stitching a design with obvious horizontal or vertical lines. I solved 
the problem for this jar lid by deliberately stitching on the bias. In 
this case, it worked just fine because the design is small, it has no 
outlines, and I could stitch it in a very tiny hoop. I intentionally stitched this jar 

lid covering lettering on the bias 
to avoid a mismatch.
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HOOPING PRINCIPLE #4: PRETENSION YOUR HOOP

Before you start stitching with a new fabric or stabilizer combina-
tion, you need to pretension the hoop so that when you insert the 
inner hoop, it goes in with “Goldilocks tension”—not too tight, not 
too loose, just right. 

If you have to bounce on the hoop to get it in, it’s too tight. If the 
hoop goes in with very minimal, almost no pressure, it’s too loose.

To pretension your hoop, adjust the tension screw of the outer 
hoop to accommodate the fabric and stabilizer(s). Lay a piece of 
stabilizer over the outer hoop and then smooth the fabric over it 
followed by the topping, if you’re using one. 

Position the inner hoop and press into place. If the hoop is small 
enough, press straight down. For larger hoops, press the inner 
hoop into position opposite the screw (usually the top) and press 
with a rotating motion towards the screw, smoothing the fabric as 
you push.

If the hoop goes in with little or no force, finger tighten the hoop 
as necessary, remove the inner hoop and re-hoop to confirm you 
have it right. If you have to use excessive force to insert the hoop, 
the screw is too tight. Loosen and try again. 

Once the hoop goes into place with some pressure, your hoop 
is set at the correct tension. As long as you are working with the 
current combination of fabric and stabilizers, you do not need to 
touch the screw. Just pop the project out of the hoop and press in 
your next.

HOOPING PRINCIPLE #5: HOOP AS CLOSE TO THE CENTER 
OF THE HOOP AS POSSIBLE

Just as a small hoop provides the evenest fabric tension, so does 
stitching in the center of the hoop. If the design doesn’t max out 
either of the sewing field dimensions, you’ll have more ability to 
fine tune the placement of the design at the machine. 

When I pretension, I’ll often do 
it on the back of the garment or 
any easily accessible area. I don’t 
worry about placement at this 
point; I’m just working on the 
getting the right hoop tension for 
my fabric/stabilizer combination.
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HOOPING PRINCIPLE #6: ALL STABILIZERS SHOULD BE 
HOOPED

For optimum stabilizer performance, all stabilizers need be large 
enough to be firmly grasped on all edges of the hoop. Only items 
that are gripped in the hoop will contribute to stabilizing—and that 
includes the fabric.

For maximum effectiveness, 
each stabilizer must be fully 
hooped between the ring.

It’s a common practice to float a small piece of water-soluble film 
on the top of the hoop when stitching textured fabrics. While these 
lightweight films don’t contribute much to stabilizing—especially 
as they perforate and stretch once you start stitching on them—
hooping them is considered an “embroidery best practice.”

HOOPING PRINCIPLE #7: PRESS THE HOOP IN TOWARDS 
THE SCREW

I mentioned this in the step or pretensioning but it’s worth another 
here. Small hoops can be just pressed straight in. You probably 
can’t do that with a larger hoop. 

The method I use with even 4x4 hoops and up is to press the inner 
hoop in towards the top (or opposite the screw), then smooth the 
fabric down with a slight bit of tension and then pivot the hoop 
in towards the bottom of the hoop. Most hoops have the expan-
sion screw on the bottom of the outer hoop. Pressing towards the 
screw allows the hoop to expand.

HOOPING PRINCIPLE #8: DON’T TIGHTEN THE SCREW 
AFTER HOOPING

Resist the temptation to tighten the screw after hooping because 
contrary to popular belief, it doesn’t give better fabric tension.

Important! If your hoop parts 
have a definite top and bottom, 
make sure they are properly 
matched to each other for an 
optimal fit.
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Don’t adjust the 
screw after hooping!

I encourage you to try this yourself so you can see. Select some 
fabric—if you use a knit with no stabilizer the effect will be very 
apparent. Using a smaller hoop (a 4” hoop is perfect), pretension 
the hoop for your fabric and hoop the fabric. Now lightly feel the 
fabric tension near the hoop. It should feel pretty even all the way 
around. 

Now tighten the screw and once again run your fingers over the 
fabric and check the tension. Can you feel how much softer and 
spongier the fabric is near the screw? 

As you tightened the screw, the fabric is pulled closer together in 
that area. So what you’re actually doing is distorting the fabric ten-
sion. Tightening the screw does not evenly redistribute the tension 
around the hoop. 

 

If you have a hoop with clamp 
mechanism to flip closed after 
hooping, check it to see if it is 
resulting in the same distortion 
as tightening the screw.

Not only is the fabric tension 
distorted, you could damage the 
fabric by overtightening.
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Over-tightening the hoop can bruise the fibers of the fabric you are 
hooping and is the number one cause of “hoop burn.” Additionally, 
it’s possible to break your hoop, especially thinner home hoops, 
and if you’re using a tool to tighten. If your hoop came with a tool 
to tighten it, throw it out!

Some pro embroiderers recommend tightening the screw when stitching on 
very heavy “spongy” items including horse blankets, wool jackets, etc.

HOOPING PRINCIPLE #9: PREVENT FABRIC SLIPPAGE

Larger rectangular hoops can’t grip as well as oval and round 
hoops. When you pretension your hoop, tap gently in the center 
to test if the fabric slips. If it does, it will likely slip during stitching 
and you’ll have registration errors and puckers.

Five ways to prevent slipping are: using hoop clips, adding a 
“shim” or hoop filler, wrapping the inner hoop, using duct tape or 
hoop grip tape.

1.	 Hoop Clips. Some hoops come with special clips to help 
hold the hoop together. Be sure to secure these properly so 
they don’t snap off during stitching. You don’t want to shoot 
your eye out, kid.

2.	 Shim. You can quickly make a shim from leftover cutaway by 
cutting away in the inside area. Felt and that cushiony rub-
bery shelf lining can also work. Layer it on top of the fabric 
before hooping. Not only will it take up excess space in your 
hoop and provide a more secure hooping, but it can also 
cushion fabrics and prevent hoop marks. Cutaway works fine 
for smaller hoops, but you’ll likely need something thicker for 
larger ones. Felt is another good choice.

Hooping with a shim made 
from a piece of cutaway.

Another great material for a 
shim is the rubbery shelf liner 
that’s readily available at an 
big box store. It’s cushiony and 
non-slip. The non-slid property 
also makes it a good surface for 
hooping.s
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3.	 Wrapping the inner hoop with athletic gauze pre-wrap, 

VetWrap, HurtFree or other tapes that stick only to itself is 
another popular method. I’ve never done this because a shim 
is so much easier to include or omit. If you wrap your hoop 
you’ll have to make sure you do it evenly and then of course 
you’ll have to unwrap it (or have a second hoop that isn’t 
wrapped) when you want to hoop something thicker. 

4.	 Duct tape is now my favorite method when I want security 
and don’t need the protective qualities of the shim. I tear 
strips of duct tape in half along their length and then apply 
to the backing near the hoop and then wrap the tape up the 
side of the hoop. This works with any hoop, so you don’t 
have to make shims for every different hoop you have. The 
tape can be reused several times and as long as your hoop is 
clean, it won’t leave behind any residue. 

5.	 Hoop Grip Tape is available on Amazon if you can’t find it 
elsewhere. This tape is designed for all embroidery hoops. 
Just attach the sticky side of the tape around the outside of 
the smaller hoop—you don’t need to use it on both hoops. 
The stickiness will securely grip the fabrics taut, but not 
stretched. I’ve not used this product, but many embroiderers 
love it. 

HOOPING PRINCIPLE #10: FABRIC SHOULD BE NEUTRAL 
AND STABILIZER TAUT

A properly hooped item will have the stabilizer taut or “drum tight” 
and the fabric smooth, straight, and with neutral tension—neither 
stretched nor loose (“just right”—sound familiar?)

Cleaning Goo Off Hoops: Keep 
your hoops clean so that any 
adhesives don’t collect dirt that 
could soil your project. You can use 
anon-acetone nail polish remover 
on a cotton ball to remove built-
up adhesive. Goo-Gone also works 
but it leaves a residue that must 
be cleaned off.

If you’re getting excessive 
slippage, check your hoop. Place 
the hoop on a flat surface with 
the screw loosened. Gradually 
tighten the screw and notice 
where there are gaps between 
the inner and outer rings. This 
is where you’ll get the most 
slippage. If you tight the screw all 
the way and there are still gaps, 
you may need to replace your 
hoop or use a shim to get a secure 
hooping.
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Knits are a little tricky. It’s very easy to stretch them when hoop-
ing and even when appropriately hooped, they can still shift in the 
hoop. When hooping knits, pull ever so slightly in the direction of 
the least amount of stretch. I do this by smoothing the fabric with 
a slight bit of pressure from the top to the bottom as I hoop. 

One trick to see if the knit is correctly hooped is to run your finger 
lightly over the hooped fabric. If you see a ripple surfing ahead of 
your finger, known as “snow plowing,” the fabric is too loose in the 
hoop. It should be difficult to pinch up the fabric with your finger-
tips and lift it away from the backing if it is properly hooped.

If you do get some snow plowing or lifting and you know you’ve 
hooped properly, then an adhesive can be used to prevent exces-
sive shifting. Knits can be at neutral tension and still shift.

Fabrics that have a two-way stretch, as is the case for some ath-
letic wear or bathing suits, for example, will need to be stretched 
while hooping. The fabric needs to be stretched as it will be when 
it’s worn. This will take some practice and possibly a second set of 
hands. 

If you’re sewing on this type of fabric for the first time, do some 
testing on scrap pieces of the same material before sewing any 
customers’ garments.

HOOPING PRINCIPLE #11: NO PULLING!

If your fabric is not smoothly hooped and/or not straight, the fix is 
not to pull on the hooped fabric. The solution is to rehoop. 

When you tug on hooped fabric, you’re distorting the fabric ten-
sion and its grain. What’s also happening is you’re stretching the 
fabric, which guarantees puckers. 

Don’t pull on the hooped 
fabric to straighten it or 
smooth out any wrinkles—
it will distort the fabric no 
matter if it’s a knit or a 
woven.

Tip: It’s easier to get a smooth 
hooping if your fabric is smooth. 
Pressing the area where you’ll 
hoop can help immensely. Don’t 
try to hoop wrinkled fabric
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You can try this yourself. Hoop a piece of fabric as you did before 
and tug on it. You can probably only pull on the sides; the corners 
will be very secure. 

As you did before, skim your fingers over the surface and notice 
where the fabric is taut and where it’s soft. 

In the previous image, you can see an extreme example of fabric 
distortion on the striped knit I hooped. The same thing happens 
with a woven, it’s just not as dramatic.

If your fabric is stretched, you will have puckers!

HOOPING PRINCIPLE #12: RECESS THE INNER HOOP

After hooping, slightly recess the inner hoop beyond the outer ring. 
This will add a bit more fabric tension and removes surface ripples. 

If your hoop allows it, recess the inner 
hoop toward the back just a bit.

Recessing allows the hooped goods to move on the bed of the 
machine on the backing rather than on the hoop and reduces drag 
and friction. It also keeps hooped goods closer to the throat plate 
to reduce flagging. 

HOOPING PRINCIPLE #13: HOOP TO CONTROL BULK AT THE 
MACHINE

When planning your hoop placement, try to keep the bulk out of 
the way of the embroidery head. On a home machine, you have 
the least free space on the right side of the hoop; turning items 
sideways can keep the bulk to the left side of the machine.

If you rotate the item, be sure to rotate the design to match!

Tubular items on a flatbed machine can be problematic—especial-
ly smaller items. Pullovers may work better when hooped through 
the neckline. Items with small openings are easier to hoop when 

Note: Some home hoops have little 
tabs that won’t permit recessing 
of the inner ring.

Tip: You’ll get a smoother hooping 
if your fabric is smooth and 
wrinkle free. You don’t have the 
press the entire item, just where 
you intend to hoop.
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turned inside out. When stitching jacket backs on non-tubular 
hoops, turn sleeves inside out to keep them out of the way of the 
needle.

Tubular machines make it much easier to stitch tubular items like 
tee-shirts and tote bags. Shirts may be easier to load into the ma-
chine when hooped upside down. 

No matter what kind of machine you have, be sure to support 
bulky/heavy items adequately to reduce drag on the pantograph.

HOOPING PRINCIPLE #14: MAKE SURE THE HOOP IS 
SECURELY ATTACHED.

Many newer home machines will warn you if the hoop is not com-
pleted seated in the bracket, but not all of them. If your hoop is 
not secured and you start stitching, you could stitch into the hoop 
or the hoop could shift and so will your design. 

If you’re working on a project that requires you to remove and re-
place the hoop for multiple steps or you have to remove the hoop 
for maintenance reasons, it’s easy to get into a hurry and not fully 
insert and latch in the hoop. 

HOOPING PRINCIPLE #15: CHECK FOR OBSTACLES

After securing the hoop to the machine, check for any obstruc-
tions. Run your fingers around and underneath all edges to assure 
no part of the garment/item is under the hoop.

Make sure there is plenty of space around the pantograph for free 
movement and it won’t hit anything on your table or around the 
machine.

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  261© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

18C
H

APHoop It Up!
If your machine doesn’t automatically sense the size of the hoop 
based on your design selection, be sure to do a “trace” function to 
make sure the design will clear the hoop. Most current home ma-
chines will do this, but many multi-needles do not have this ability.

HOOPING PRINCIPLE #16: REMOVE FROM HOOP PROMPTLY.

Just as you’d remove cookies from the oven when done to avoid 
burning, you want to promptly remove the finished embroidery 
from the hoop to prevent “baking in” hoop marks. I do like to trim 
any untrimmed jump threads while the item is still hooped and it 
can be easier to remove some toppings then too. 

On machines without trimmers, trim jumps at a color change to avoid sewing 
long thread connectors into the design.

Using A Hooping Aid

I’m a big fan of gadgets that help me do tasks quicker, easier, and 
more accurately so over the past few decades I’ve used quite 
a few different hooping aids. My first one cost about $700 back 
then, only worked with one brand of hoop and was designed ex-
clusively for adult sized shirts. 

I’ve also had less expensive ones that, while working with a broad-
er range of hoops, weren’t as easy to use nor as sturdy and were a 
single surface only. 

Dual sided with non-slip surface & magnets hold 
ANY hoop securely for easy & accurate hooping

Stop chasing your hoop around the table!

Save Time & Eliminate Frustration!

EMBROIDERY HOOPING STATIONS

https://lindeegembroidery.com
https://lindeegembroidery.com
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The Echidna Hooping Station offers the best combination of 
price and ease of use, PLUS it works with virtually any hoop. You 
have total flexibility over hoop placement because you aren’t re-
stricted to placement by a pegboard type system. Instead, it uses 
easy-to-place magnets to hold the hoop in place. 

The Echidna Hooping Station comes in two sizes and each one is 
dual sided. They’re very sturdy and won’t slide around while you’re 
trying to hoop something. The hooping surface itself is slip resis-
tant and easy to clean.

The larger one is perfect for adult and youth size shirts or for 
hooping with the larger hoops many of us have these days. You’ll 
notice they have some shaping to help with garments, but you can 
still hoop other items as well.

The smaller one is ideally suited to baby items, sleeves, cuffs pant 
legs, caps, and oddball things like Embroida Buddies. It’s also 
great if you have a small space and are just getting started be-
cause it’s still entirely possible to hoop even an XXL shirt for a left 
chest placement.

Small tubular items are espe-
cially difficult to hoop without a 
hooping station.

One of the difficulties of hooping on a table is that the hoop slides 
all around. Obviously, once you lay your item over the hoop, you 
can no longer see the hoop so you may not even notice it has 
moved. If you’re hooping something tubular rather than flat—like a 
tee shirt or a tote bag, for instance, hooping becomes even more 
difficult. 

Now let’s imagine you have ten things to embroider all identically. 
Getting that hoop precisely placed each time is not going to be 
easy. But with the Echidna hooping station, all that is a breeze! 

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/echidna-hooping-stations-detail
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HOOPING PROCESS WITH ECHIDNA HOOPING STATION

1.	 Position your hoop, securing it with the magnets. 

2.	 Place your stabilizer, which can also be secured with mag-
nets.

3.	 Smooth your item into place.

4.	 Insert the inner hoop. 

And you’re ready to embroider! It doesn’t get much easier than 
that and I think you can easily see how it speeds up the hooping 
process.

Once you start using your Echidna Hooping Station, you’ll wonder 
how you ever got along without it!

WATCH ME DO THIS ON YOUTUBE:

•	 Check out this growing list of videos on the Echidna 
Hooping Station

Hooping Don’ts

Although I’ve mentioned all of these points previously, let’s just 
review a quick list of things you shouldn’t do:

•	 DON’T tighten the screw after hooping because it will distort 
the fabric/hoop tension.

•	 DON’T bounce on the hoop to seat an overly tight hoop to 
insert it; an overly tight hoop can damage both the fabric and 
the hoop.

•	 DON’T pull on the hooped fabric; it can distort and stretch 
the fabric.

•	 DON’T use a hoop that is too large for the design.

•	 DON’T leave the project hooped any longer than necessary.

•	 DON’T partially hoop stabilizers; make sure the stabilizer is 
big enough to fully hoop.

•	 AVOID hooping off grain; the best and most even fabric 
tension is attained when the fabric is hooped on-grain.

1

2

3

4

https://lindeegembroidery.com
https://lindeegembroidery.com
https://www.youtube.com/playlist?list=PLD47DFC1135175298
https://www.youtube.com/playlist?list=PLD47DFC1135175298
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Hoop Marks

The best cure for hoop marks is prevention. Don’t over-tighten 
the hoops. Try using a shim to cushion the fabric. Some items will 
be permanently damaged by hooping between the rings no mat-
ter how careful you are and will have to be embroidered using a 
“hoopless” method, which we’ll discuss next. 

Dark denim is particularly susceptible to marking, but this doesn’t 
mean you should avoid hooping them between the rings If you 
do get hoop marks, you can try removing them by rubbing them 
lightly with your finger. If that didn’t work, try misting on some 
spray sizing and rub with your fingers. If you’re doing production 
embroidery, spray sizing doesn’t need to be removed or even dry 
before packing. 

Brushing the fabric with either the same fabric or a fabric brush 
can remove hoop marks as can steaming with an iron. 

Hooping The Unhoopable

As mentioned at the beginning of this section, not all items can 
be hooped. They might be an odd shape, too small, impossible to 
hoop evenly, or just become damaged by the hoop. In this case, 
we’ll hoop the stabilizer and secure the fabric to the hooped stabi-
lizer. 

This method is often called “hoopless” embroidery, or more com-
monly today, “floating.” We still need the hoop to do machine 
embroidery, so “hoopless” in this case just means the project itself 
is not between the rings. 

Common ways to secure the item to the hooped stabilizer are 
adhesives and basting. Adhesives include spray adhesives, glue 
sticks, double stick embroidery tape, and adhesive backings. 
Basting stitches can be added at the machine, in some customiz-
ing software, or manually digitized for an optimized version. 

I’m not a big fan of stitching through sticky back (pressure sensi-
tive adhesive) stabilizers because they tend to make the design 
feel thicker. Also, most sticky back tearaways are lightweight tear-
aways and are highly susceptible to needle penetrations, which 
can perforate them and compromise stability. 

Double-stick embroidery tape is quite secure but must be used 
around the perimeter of the design; sewing through them will 
clog the eye of the needle and instantly break the thread and ruin 
the needle. This product is only good for smooth fabrics and can 
damage textures and napped fabrics. 

https://lindeegembroidery.com
https://lindeegembroidery.com
https://amzn.to/2KnARM9
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Basting is an easy option, especially if your machine has a baste 
in the hoop feature. The downside here is that you will have to 
remove it after stitching and it may leave holes behind. 

Adhesive sprays and glue sticks are easy to use, temporary and 
will vanish on their own. Sprays may not be particularly environ-
mentally friendly, don’t dissipate well from synthetics, vinyl, and 
non-porous products and create a real mess if you apply water 
before they have a chance to evaporate. Some sprays can discolor 
fabrics, particularly if they spurt and drip on the fabric. 

Often you’ll be using a combination of these methods. For the 
pullover sweater, I’ve hooped black no-show mesh with a cus-
tom basting stitch. I stitched the basting line first on the stabilizer 
and used that to place the double stick tape and then misted the 
stabilizer with adhesive spray. That basting stitch was also a guide 
for placing the sweater. After positioning the sweater in the hoop, I 
basted again and then stitched the design. 

Left: Sweater is floated on stabilizer and secured with double stick  
embroidery tape, spray adhesive, and custom basting stitch.  
Right: Finished sweater.

One technique I’ll sometimes do is to hoop a piece of sticky back 
stabilizer, trace the design in the hoop and stop at each corner and 
manually drop the needle into the stabilizer to mark the bounding 
box. 

I’ll then cut out that section and slip a piece of suitable stabilizer 
under the hoop and baste that to the sticky. This way the sticky 
area holds the project and I’m using an appropriate stabilizer to 
support the design. 

The baby bonnet design is a long skinny design. I’ve stitched 
designs like this in two hoopings on my home machine where 
the hoop conforms to the design more closely. Here I’ve hooped 
cutaway and used the design template to cut out a hole. I’ve also 
digitized a custom basting guide to help with precise placement.

Check my shop to download this 
free baby bonnet pattern.

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/
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Why cutaway? This is a large hoop and will use a lot of stabilizer. 
By just cutting an opening, I can use a smaller piece of specialty 
stabilizer or one that might not be as secure in such a large hoop. 

On fabrics that can be starched, I’ll prepare the fabric with either 
spray or liquid starch, depending on how much stability I need. 
Then I’ll hoop an appropriate stabilizer, mist it with adhesive spray, 
smooth my fabric into place and baste in the hoop. 

Here I’ve starched my fabric, secured it with double stitch tape 
and pins and then basted it with a tearaway underneath. This 
method took longer than rehooping and stitching two designs. 

For some projects, I’ll brush on 
liquid starch and let the fabric 
dry flat to prepare the fabric for 
floating. 

Anyone can learn how to 
digitize a custom basting stitch. 
Obviously you’ll need digitizing 
software, but really only a very 
basic level. Open your design, 
trace a line around it, and apply a 
running stitch of an appropriate 
length, move it into place at the 
beginning of the design, and that’s 
it!

https://lindeegembroidery.com
https://lindeegembroidery.com
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Basic Floating Process

1.	 Hoop the stabilizer. Floating is one time to violate the 
“smallest hoop for the design” guideline to provide more 
room to secure the project.

Here, I’ve basted directly onto the hooped stabilizer (black 
no-show mesh) to use as a placement guide. You can see 
that the design is quite small and would comfortably fit in the 
smaller hoop shown. Using the next size up provides more 
“sticking area” and more room to manipulate the project. 

Even with the smaller hoop, I still can’t do a normal between-
the-rings hooping because the edges of the vest are double 
layers and it’s still just a bit too narrow to fit.

2.	 Apply an adhesive. I like to use a double stick embroidery 
tape to secure the project. This stuff can really gum up the 
needle, so make sure it’s placed outside the design area. If 
you baste onto the stabilizer, you’ll know exactly where to 
stick the tape—just to the outside of the basted guide.

https://lindeegembroidery.com
https://lindeegembroidery.com
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3.	 Smooth the project into place and secure. This is a knit 
sweater vest and since the design is quite small, I’m not too 
worried about much shifting. I do need a topping and to se-
cure that, I’ll use a couple of pins.

4.	 Stitch the design. I’ll repeat the basting stitch and then finish 
the design.

Can you see how all these extra steps can take more time than 
just sandwiching everything between the rings when they’ll fit?

https://lindeegembroidery.com
https://lindeegembroidery.com
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Are You A Hooper Or A Floater?
Chances are, if you ask a commercial embroiderer, their answer 
will be a “hooper” but if you’re looking in most Facebook embroi-
dery groups, the majority seem to be floaters.

Hoopers know how to hoop quickly and efficiently and understand 
that they’ll have the best stability when everything is secured be-
tween the rings of the hoop. They’ll float when it’s necessary. 

Floaters haven’t mastered efficient hooping and think floating is 
quicker and easier and that they get “just as good results.” 

When you learn to hoop correctly, it’s way faster to hoop than to 
float. There’s less prep beforehand and often less finishing after.

Yes, I know, it takes time and a lot of practice to become both ef-
ficient and accurate with hooping. Besides, hooping just isn’t fun. 
A hooping station can help a lot with that.

Plus, you may remember that I said there were three tensions: fab-
ric tension (controlled by the hoop), needle thread tension (upper 
thread path), and bobbin thread tension (lower thread path). The 
hoop can really only perform its job well when everything is held 
between the rings of the hoop.

Yes, I realize there are times when you can’t hoop something and 
floating is the only real option. But just because you’re working 
with something that’s stretchy isn’t a good enough reason. When-
ever possible, it’s best to hoop between the rings of the hoop. 

When To Float

•	 Some fabrics can be damaged by hooping
•	 Velvet, leather, paper, wood, metal
•	 Natural fibers can be crushed or may mark easily
•	 Even very dark denim can leave a lighter mark; these can 

usually be removed
•	 Test a corner of your fabric to be sure

•	 Some fabrics are too thick for a small home hoop
•	 Thick blankets, towels
•	 Short, thin sides on home hoops may not secure thicker 

items, which are more susceptible to “hoop pop,” where 
your project spontaneously leaps out of the hoop

https://lindeegembroidery.com
https://lindeegembroidery.com
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•	 Uneven surface, thick seams or other obstacles that would 
prevent an even hooping

•	 Items that are too small to fully hoop

Top Hooping Mistakes

1.	 Using the wrong size hoop

2.	 Floating the stabilizer

3.	 Floating the fabric

4.	 Pulling the fabric

5.	 Tightening the screw after hooping

6.	 Not using the right stabilizers

My advice is to learn proper hooping skills and stop taking short-
cuts that actually take longer. Use accessories that can help you 
with placement, accuracy, and efficiency.

Do what the pros do! Embroidery is a skill and requires practice to 
perfect. Follow in the steps of the professional embroidery indus-
try and you, too, can have pro results no matter what machine you 
have.

Now that you’ve mastered hooping techniques, we need to know 
about stabilizers.

Practice only makes perfect 
if you’re performing perfect 
practice. Otherwise you’re just 
forming bad habits.

https://lindeegembroidery.com
https://lindeegembroidery.com
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CHAPTER 19:

Stabilizers

We’ve covered some other ingredients in significant detail; 
we won’t be going that deep with stabilizers—there are 
just too many! And, as with all the other ingredients, we 

can’t just isolate stabilizers—your choices will depend on the other 
elements in your recipe.

In This Chapter:
•	 Purpose of stabilizers
•	 An overview of types of stabilizers
•	 Optional products for stabilizing
•	 How to choose a stabilizer

Purpose Of Stabilizers
Stabilizers provide the foundation for stitches. As each stitch is 
created onto the fabric, the fabric’s physical reaction is to contract 
under the weight and tension of the thread. If you’ve ever stitched 
a satin stitch onto unhooped fabric with your sewing machine, you 
probably experienced this contraction, which we commonly call 
“tunneling.”

Recall the purpose of the hoop, which is to securely support the 
item during sewing and for the best support, the project should 
be hooped together with any stabilizers and toppings between the 
rings of the hoop. The purpose of hooping the fabric with stabilizer 
is to counteract that natural, physical contracting and keep the 
fabric nice and smooth.

The purpose of stabilizer is to hold the stitches and prevent the 
fabric from shifting during stitching. It also helps your embroidery 
hold its shape throughout the life of the item. Permanent stabilizers 
do get softer through laundering and handling, but they continue 
to do their job of supporting the embroidery stitches.

In some cases, the stabilizer may be the only thing holding the 
stitches; the fabric is just sort of going along for the ride. This was 
precisely the case on this bath organizer with the fishnet pockets.

One thing stabilizers can’t do is prevent shrinkage. In fact, stabiliz-
ers themselves can shrink a small amount and some experts have 
cautioned against ever using a cutaway with a woven for this very 
reason.

I used white nylon organza 
behind the appliqués on this 
project. By sandwiching the 
fishnet between the organza 
and the appliqué fabric, the 
fishnet is just going along for 
the ride and the other two 
fabrics are supporting the 
stitches.

Chapter 19: Stabilizers

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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Some fabrics shrink. As home embroiderers, many of us prewash 
before embroidering to preshrink. Commercial embroiderers don’t 
prewash. For one, it’s extra work, and for two, the garment is no 
longer “new.”

Here’s an example of a design that my former company wanted 
stitched on pique golf shirts. Even though I used a cutaway and it 
looked great after stitching, this is how it looked after washing and 
drying. 

I did know it would do this but they had to see it to believe it. 
Replacing the black background fill with an appliqué solved the 
problem.  

This rippled appearance occurred because the garment shrunk. 
I call this result “roller coaster embroidery.”

How Important is Stabilizer?
I’ve heard Walter Floriani say that with a properly digitized design, 
you almost do not need a stabilizer. My response to that is, well 
maybe—but it depends. 

If your machine tensions are set so lightly that the stitches don’t 
pull on the fabric, the design is a low impact one, and the fabric is 
so stable that it won’t distort, then you can probably get by with 
no stabilizer. How often do you have that set of circumstances? 
Ever?

On the other hand, I’ve heard other pros say that you must have 
a stabilizer and if it’s not a permanent one, then you aren’t really 
stabilizing. Once again, it depends. I can imagine circumstances 
where that’s true, the prime one coming to mind is stitching on 
knits. But what about free-standing lace or 3D flowers? A perma-
nent stabilizer would ruin the effect.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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This corsage was stitched on two 
layers of nylon organza with no 
additional stabilizer. Carnation 
from Floral Dimensions.

So if the pros can’t agree, how do we possibly know what to do? 

First of all, there aren’t a whole lot of actual rules in embroidery. 
Oh sure, there are a lot of guidelines for best practices, and one of 
those is the Goldilocks Principle—not too much, not too little, just 
right.

You don’t want to skimp on stabilizers nor do you want to over 
stabilize. If it’s going to be worn, it needs to be soft and unobtru-
sive.

To paraphrase a commercial from long ago, it should have “no 
visible means of support.” You don’t want any stabilizer to be 
viewable from the front nor do you want to have a patch-like effect 
where the design is stitched; it should drape well and not be bulky 
or warped. 

If you’re having registration problems, more stabilizer is not neces-
sarily the answer. You might indeed be using the wrong stabiliz-
er—a tearaway instead of a cutaway—or the sew-out could have 
gaps from tight tensions, poor hooping, or even a bad design. The 
entire quality formula must be followed!

Using the wrong backing can be expensive. So remember to meet 
these four standards for quality backing:

•	 Highly stable
•	 Perforation-resistant
•	 Application-specific
•	 Washable and dry-cleanable

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
https://lindeegembroidery.com/shop/floral-dimensions-creation-kit-detail
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There Are So Many! Which One Do I Use?
With the profusion of embroidery stabilizers available in the market 
today, it’s no wonder you may feel overwhelmed and confused by 
all the choices. The top questions I get on my two Craftsy classes 
relate to “what stabilizer should I use with this fabric and design?” 

Choosing the correct stabilizer for your project can make all the 
difference in the look and feel—not only when it first comes off the 
machine but through the life of the project.

Today we have a wide range of basic stabilizers in weights from 
light to heavy plus specialty backings and toppings. Which ones 
do you need? It depends! 

Although there are dozens of stabilizers with different names, there 
are really only a handful of stabilizer manufacturers. It’s kind of like a 
cereal company making their own brand of corn flakes and then put-
ting those same corn flakes in another box for the store brand. For the 
most part, it won’t make any difference whose name is on the label.

Step One: Evaluate Your Project

Remember all those questions we asked back in the chapter on 
fabrics? 

What type of designs do you stitch? What kinds of fabrics do you 
use? That is what determines what stabilizers you need to have in 
your stash. If you only ever stitch free-standing lace, then you can 
get by with just one stabilizer, a wash-away fiber. 

When selecting a stabilizer, you need to think about all the ingre-
dients in your project. Evaluate your stabilizer requirements by 
asking these questions:

•	 What is the intended use of the project? Will it be worn? What 
kind of long-term support will it need?

•	 Are you hooping between the rings or are you floating? 

•	 How many and how concentrated are the stitches in the 
design? What’s the “distortion factor” of your design?

•	 What fabric are you going to embroider on? How unstable 
or stretchy is your fabric? Is the fabric tightly woven, loosely 
woven, knit, fleece or delicate as silk? Is it neither a woven 
nor knit and can be damaged by the needle (wood, metal, 
paper, leather)? Is the fabric sheer? Is it textured or smooth?

How thick or thin the fabric 
is seldom has anything to do 
with stability. A sweatshirtis 
thick and stretchy while nylon 
organza is very thin and 
stable.

Nothing can enhance—or 
ruin—embroidery more than 
the selection of your backing.

http://LindeeGEmbroidery.com
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•	 How will the stabilizer affect the fabric? Are the application 

and removal processes compatible with your fabric? 

•	 Will the back side of the embroidery be visible? 

Embroidery should be soft! 
Choosing the right stabilizer 
will keep it that way.

The answers to those questions will help you determine which 
stabilizer or stabilizers will work best for your project. Sometimes 
more than one will work and then it’s a matter of deciding which 
one you prefer.

To pick the best candidates, you need to understand the various 
properties of different stabilizers. 

Categorizing Stabilizers

There are various ways to classify stabilizers:

•	 Backing or topping?
•	 Permanent or temporary?
•	 Adhesive or plain?
•	 Woven or nonwoven?
•	 Cutaway or tearaway?
•	 Fiber or film?

Refer to the chart on the following page for an overview of stabiliz-
ers and their fundamental properties. 

Backing Or Topping

Broadly speaking, stabilizers are either backings or toppings. 
Backings go behind the embroidery and toppings go on top. 
Some stabilizers can fall into both categories, although the back-
ing version might be a heavier weight.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com
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Permanent Or Temporary

Another way to think of stabilizers is whether they are permanent 
or temporary. 

Temporary stabilizers include tearaway, melt-away, burn-away, and 
water-soluble and once they serve their purpose during stitching, 
they’re removed. 

Some of these products may actually remain under the embroi-
dery. Wash-away tearaway, for example, will mostly disintegrate 
but some fibers are left behind, so you don’t want to use this prod-
uct as a topping or for cutwork. 

Crisp tearaways tear more cleanly than soft ones. While tearaways 
will remain trapped in the stitches, they’re generally so compro-
mised by needle perforations that most pros consider them tem-
porary.

Melt-away films may remain under embroidery where the thread 
protects them from the heat. 

Burn- and melt-away products are recommended for products that 
can’t be washed but do make sure those fabrics can tolerate both 
the heat and pressure of an iron for proper removal.

Water-soluble products may only be partially removed so that it 
remains in the stitches for rigidity. This is commonly done in free-
standing lace so that a project can hold its shape.

The Heirloom Lace Angel can 
stand on her own because the 
stabilizer was only partially re-
moved. It’s unlikely that a project 
like this would be washed and 
therefore remove the remaining 
stabilizer.

http://LindeeGEmbroidery.com
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Water-soluble stabilizers may be either film or fiber, which I’ll talk 
about in a moment. I’m not a big fan of films for backings because 
they perforate and then the stability is lost. Don’t use these prod-
ucts with dry clean only items. 

The fiber-based water-solubles come in pressure-sensitive 
(“sticky”) and plain. The plain one is my go-to stabilizer when I 
stitch lace, when quilting with my embroidery machine, and other 
projects where I want no remaining stabilizers.

Cutaways are permanent stabilizers. These, too, come in a variety 
of weights from light to heavy and in plain and adhesive. Adhesive 
versions are mostly heat activated. Basic stabilizers come in white, 
black, and occasionally beige.

Cutaways come in opaque and “no-show” or “mesh” versions, 
which are perfect for lightweight knits to avoid “shadowing.”

Adhesive Or Plain

Adhesive products may be pressure-sensitive, also known as 
“sticky back” stabilizers, water activated adhesive, and heat 
activated. Adhesive stabilizers are often used when floating your 
project but aren’t restricted to that.

Warning: Many embroiderers will use a fusible tearaway to keep a 
knit from stretching. Unfortunately, that stability only works until 
you start stitching and the tearaway becomes perforated from needle 
penetrations.

Pressure-sensitive tearaway stabilizers usually have a protective 
sheet that needs to be peeled off. These are often lightweight 
tearaways with a tacky adhesive. They generally hold a project 
well—until you start perforating it with stitches. If the stabilizer 
separates, then you’ll have registration problems. 

My experience has been that the adhesive can make the embroi-
dery feel stiffer and thicker so when I use one of these, I’ll cut out 
a hole where the embroidery will stitch (use your machine’s trace 
function to figure that out). The sticky area will hold my project, 
and I’ll use another stabilizer to support the design. 

Another drawback to this product is that it should only be used 
on smooth fabrics because it could damage the nap when it’s 
removed. Additionally, some of these products can gum up the 
needle, which will cause thread breaks.

Water-activated adhesives 
hold well and won’t damage 
nap or texture when properly 
removed.

http://LindeeGEmbroidery.com
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Water-activated stabilizers like HydroStick are a dry product. 
Hoop it with the adhesive side up, dampen it with a moist sponge, 
and then place your project. Allow it to dry before stitching. This 
product holds well, won’t damage napped fabrics, doesn’t make 
the embroidery feel stiff or thick, and won’t gum up the needle. It 
can be redampened for easier removal on delicate fabrics.

Don’t overwet and do evenly 
dampen water-activated adhesive 
stabilizers.

Heavy films like Ultra Solvy or Badgemaster can also be used as 
a water-soluble stabilizer by lightly moistening. You can see how 
I did this in this blog post: How To Get Perfect Monograms On 
Terry Cloth Towels.

I’ve hooped Ultra Solvy, 
dampened it slightly, and now 
I’m rolling the towel into place. 
Basting stitches and knock-
down stitches will help secure 
the towel to the stabilizer. I 
sometimes hoop another stabi-
lizer underneath that can better 
support the stitches and not 
perforate.

http://LindeeGEmbroidery.com
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Heat activated adhesives stabilizers are available in cutaway and 
tearaway. Generally, these stabilizers are fused to the fabric before 
hooping although I have hooped them adhesive side up when do-
ing piece-in-the-hoop projects like Crazy Patch. 

By hooping a heat fusible, as I place, piece, flip and then press 
each Crazy Patch piece, the stabilizer will hold in place as I go.

•	 See this blog post on How To Embroider Victorian Crazy 
Patch In-The-Hoop for how-tos and links to videos.

Like pressure-sensitive tearaways, heat activated tearaways are 
not intended to stabilize knits. Once you start stitching, the stabi-
lizer can separate and your project will distort.

“Plain” stabilizers can be made adhesive with the application of a 
temporary embroidery adhesive, which I call TESA for short.

Non-Woven vs Woven

Most fiber-based stabilizers are non-woven. Stabilizers need to be 
stable in all directions. If a stabilizer stretches, how can it properly 
stabilize your project?

Woven stabilizers can stretch; it’s just the nature of a woven fabric. 
There are a few woven stabilizers on the market, or you can use 
nylon organza. This fabric is very thin, and because it is woven of 
nylon fibers, it’s strong and very stable. I particularly like it inside 
cardigans or where the stabilizer might be visible. Nylon organza 

http://LindeeGEmbroidery.com
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comes in a wide range of colors so it will blend in with your proj-
ect; look for it in the bridal area of a big-box fabric store or order 
online.

How Non-Woven Stabilizers Are Made

To understand how stabilizers are made, I learned this from Fred 
Lebow:

“There are two primary processes for making non-woven 
stabilizers: saturate/chemical bonded nonwovens and 
wet laid nonwovens. Each of these has two methods. 
The most evenly made and stable method uses “wet laid” 
random saturate.

The process is similar to making high quality paper. With 
stabilizers, the fibers may be polyester (a short fiber) 
for softness, rayon for tearabilty and stiffness, each in 
varying percentages, depending if it is a tearaway or a 
cutaway. Cellulose is also added as inexpensive filler. A 
screen rises and the solution dries yielding a multi-direc-
tional and uniform nonwoven. These are made in differ-
ent weights with the idea to always use only one layer.

The resulting wet laid stabilizers are both non-directional, 
dense, and soft for drapability. They can also be made 
firm. They are made in weights between 1 osy (ounces 
per square yard) and 3 osy. The idea is to match the 
weight and density of the stabilizer to your stitch count 
and stitch density, taking into account the weight and 
stretch of your fabric. 

Cutaways have longer fibers that allow the thread to wrap 
better and tighter. You should get better definition with a 
cutaway. Unless labor in trimming is a factor, as in large 
commercial operation, cutaway is advocated for use with 
most unstable fabrics. We recommend a soft cutaway on 
apparel. For best results, use one layer of a dense, soft, 
non-directional wet laid nonwoven.”

How Stabilizers Are Measured

Cutaways and tearaways are measured in ounces per square yard, 
which might be abbreviated ozy or just oz. More ounces means 
heavier and that translates to more stability and more thickness. 
Stiffness is related to how the stabilizer was made. Cutaways and 
tearaways are both available in soft and crisper versions.

http://LindeeGEmbroidery.com
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Following is a chart of popular weights and basic characteristics. 
Not all stabilizers are labeled with weights.

Type Weight Description
Crisp Tearaway 1.5 oz/yd² A general-use tearaway. Medium-

firm hand. Available in black.
Crisp Tearaway 1.8 oz/yd² A heavier, multi-blend tearaway. 

Medium-firm hand.
Soft Tearaway 1.8 oz/yd² Soft-hand tearaway. Perforation-

resistant.
Crisp Tearaway 3.0 oz/yd² Heavy tearaway. Perfect for caps 

and other heavy-duty embroidery
Tearaway/Washaway 1.5 oz/yd² A popular lightweight 

tearaway/washaway backing
Tearaway/Washaway 2.0 oz/yd² All purpose tearaway/washaway 

backing for general use. Medium- 
to heavyweight

Cutaway 1.5 oz/yd² A lightweight, economical 
alternative

Cutaway 2.0 oz/yd² A lightweight version for medium 
stitch-count applications

Cutaway 2.5 oz/yd² Popular, all-purpose cutaway for 
medium to high stitch-count 
applications. Available in black

Cutaway 3.0 oz/yd² Heavy cutaway for high stitch-count 
applications

Stabilizer Size Reference

Stabilizer Colors

Popular tearaways and cutaways often come in black, white, and 
occasionally beige. Black is best used with darker fabrics where 
you might also be using black bobbin thread. Lighter mesh cut-
aways are more likely to be available in beige to blend better on 
lightweight garments worn next to the skin.

Cutaway Or Tearaway

Back when we got our first multi-needle machine and were doing 
production embroidery, Bill was the acting machine operator. He 
didn’t know a knit from a woven, and so the rule I gave him was, 
“if it’s like your shirt, it’s a woven; if it’s like your socks it’s a knit.” 
Wovens get a tearaway and knits get a cutaway and that worked 
fine for the type of work we were doing (and what was available at 
the time!).

As home embroiderers, we do all sorts of different projects and the 
guidelines aren’t always that black and white. However, you’ll find 
that for the most part if you’re stitching garments, these rules are a 
good start. 

http://LindeeGEmbroidery.com
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Tear-away stabilizers are a great, cost-effective option and are the 
quickest and easiest to remove. They work best for stable, woven 
fabrics; the act of tearing may be a little bit harsh for more delicate 
fabrics. The needle penetrations cause it to perforate so that any 
excess stabilizer beyond the design can be torn away afterward 
and the rest stays in the design. That part that’s left within the 
design is fairly compromised by all the needle penetrations so it 
won’t provide the continued support that a cutaway can.

This design was stitched on 
my Huskygram under the same 
original rules I was given (before 
I became enlightened). This is a 
thermal “underwear” shirt, very 
stretching and worn stretched on 
the body. I used a fusible tear-
away and the result is a warped, 
distorted design. 

Crisp Or Soft Tearaway

Crisp tearaways perforate easily and tear away cleanly in any 
direction. The downside is that because it perforates easily, it may 
not support a design all the way through. If the fill stitches perfo-
rate the stabilizer causing it to separate before the outline sews, 
your outlines will be off. When you go to remove the stabilizer, if 
areas have already separated from the design, it wasn’t the right 
kind for that project. While you could use multiple layers, a better 
choice might be a soft tearaway.

http://LindeeGEmbroidery.com
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The problems exhibited with this design are strictly due to the 
wrong stabilizer for the fabric. A lightweight crisp tearaway was 
used behind fleece and the fills totally perforated the stabilizer 
before the outline could sew.

My favorite soft tearaway is a wash-away tearaway. This backing 
is the closest thing to a “universal” backing available today. While 
it may not tear away as cleanly, the remaining bits will mostly wash 
out with the first laundering. These fibers resist breaking down 
during stitching. This makes it a suitable choice where more sup-
port is needed, such as high stitch count designs or when you 
want to use a tearaway with a full-bodied knit such as a sweat-
shirt. (I’d still use cutaway with most sweatshirts.)

Wash-away tearaway is often recommended for socks and swim-
suits even though those items are knits.

Tearaways are the easiest to remove from designs composed of 
primarily fill and satin stitches.

You can see how this design just 
fits within the seams on this denim 
jacket back. The butterflies near 
the top are open, outline designs 
and it was too difficult to pick out 
the stabilizer here.  

http://LindeeGEmbroidery.com
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Running stitch designs can make it impossible to remove a regular 
tearaway so you might want to try a wash-away tearaway that will 
mostly dissolve when laundered. These, by the way, are not suit-
able for something like cutwork where you want a very clean finish 
on the edges. 

On this denim jacket, I used two layers of medium weight tear-
away on the back and a single layer on the two smaller designs 
on the front. 

Denim is a tricky fabric. It might seem like the ideal thing to 
embroider because it’s sturdy, but that tight weave is what 
causes problems. I’ve talked about fabric displacement 
several times throughout this book, so you should be familiar 
with that concept by now.

On a tightly woven fabric like denim, there’s not a lot of 
space for more thread so the embroidery will start to push 
the fabric out. 

I sewed this entire back in one hooping. Because of the 
thick seams, I had to float the jacket over the hooped sta-
bilizer. In the past, I would have used a cutaway based on 
what I’d been taught, but I chose two layers of medium 
weight tearaway to avoid potential stabilizer shrinkage. 

I sprayed the stabilizer with KK2000 and used double stick em-
broidery tape and basted in the hoop. This jacket is pretty heavy, 
and I  didn’t want it lifting off the stabilizer since it wasn’t between 
the rings of the hoop. 

During the stitching process, I actually had to release the basting 
stitches in one area because there was enough fabric displacing 
causing push distortion going on that I could have sewn in a little 
pleat. It wasn’t that the design was “bad” or my hooping and sta-
bilizing were bad. It was one of those embroidery facts of life that 
had to do with a tight weave and adding more thread. The flowers 
and hummingbird do have some areas of shading, and that in-
creased the density slightly over average. However, if you were to 
feel this design now, you would notice it’s not unreasonably thick. 

Would I have gotten a better result with cutaway? I don’ think so. 
I may have gotten a better result with the tearaway because I was 
able to completely remove it between the areas of stitching there-
by releasing the bubbling. 

Tip: If you use a lot of tearaway, pay attention to the bobbin case as it 
sheds more than other backings. 

http://LindeeGEmbroidery.com
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Tearaways also come as fusible which might mean heat, water, 
or pressure sensitive (sticky) backings. I don’t use many of these 
because they tend to be lighter weight, perforate more easily, and 
give a false sense of security. There are also flame-retardant tear-
away stabilizers, which are made from propylene and are perfect 
for embroidering children’s pajamas.

When choosing a tearaway, most embroiderers consider ease of 
tear, cleanness of tear, hoop stability, and perforation resistance as 
important factors in their selection process. 

Cutaways are permanent backings best suited for knits and 
stretchy goods. Cutaways don’t tear, well at least they shouldn’t. 
Some industry experts caution against ever using it with a wo-
ven because cutaways can shrink while other experts say to use 
it whenever a fabric stretches, even if it’s woven. Here’s another 
case where even the experts can’t agree on what’s “right!”

My experience has been no shrinkage when using cutaways on 
fabrics that have been preshrunk, but I now think twice about us-
ing them with wovens. The shrinkage I have encountered has been 
with the fabric shrinking. 

Cutaways come in a variety of weights and the two I use most are 
a medium weight 2.5 oz cutaway and a light-weight mesh. The 
heavier one is an excellent choice if you’re just getting starting 
with knits and don’t have your hooping down perfectly yet. I’ve 
also used this weight on denim.

You’ll find these mesh stabilizers under names like Sulky Soft n 
Sheer, OESD Polymesh, and Floriani No-Show Mesh. I often hoop 
a piece of tearaway with the mesh version for a bit more body, 
hooping the cutaway nest to the fabric and the tearaway on the 
bottom of the hoop.

This lightweight one also comes in a fusible version, which I 
absolutely love and you can get it in black, white, and beige. It 
provides permanent support without a shadow behind lightweight 
light-colored knits. I sometimes combine it with one layer of tear-
away floated under the hoop. I also like the fusible for quilt blocks 
because it doesn’t affect the drape of the fabric.

When would you choose one over the other? I almost always 
use the lighter version on t-shirts and golf shirts when a medium 
weight might shadow through.
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A standard cutaway is too much 
for this very thinly knit baby 
onesie. A better choice would 
be no-show mesh.

I used cutaways for all three 
of these sweaters. For the 
maroon vest, I chose mesh 
and for the other two I chose a 
medium weight cutaway.

Sweaters and fleece need a cutaway. The light purple one on the 
bottom one has a very large monogram with fills and satins while 
the maroon vest only has a small two-letter monogram in satins. 
The fleece jacket also has a two-letter monogram but is thicker, 
stretchier and fluffier. 

For the sweater and jacket, I used a medium weight cutaway and 
for the vest, I used the mesh. If we were to look at the insides, 
you’d see that I used a black stabilizer and black bobbin thread 
on the vest to minimize the visibility. This sweater and jacket use a 
white stabilizer and bobbin thread. 

Fiber Or Film

Most stabilizers are fiber-based. There are even some water-sol-
ubles that are non-woven fiber and burn-away products that are 
woven fiber.

Fiber-based products are more resilient to needle perforations and 
therefore make better backings. Hemingworth Wash-away and 
Sulky Fabri Solvy are my go-to backings for free-standing lace and 
when I don’t want to see any stabilizer on the back of my project.
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Water-soluble films (often abbreviated WSS for water-soluble sta-
bilizers or WST for water-soluble toppings) are made of polyvinyl 
alcohol or a water-soluble synthetic polymer and resemble plas-
tic kitchen wrap. WSS films are available in several weights from 
lightweight to medium to heavy. The heavy version can be used as 
a backing while the others are primarily intended to be used as a 
topping.

Low-melt films, too, resemble plastic wrap. Whereas a WSS com-
pletely washes out, some low-melt films will remain behind the 
stitching, which protects it from melting. This can be a good thing 
as it means any nap or texture will be held in check. Some melt-
away films can be challenging to remove in small intricate areas. 
An appliqué tacking iron can be used in those areas to remove the 
topping.

WSS Film & Fiber Cautions

Films are susceptible to needle penetrations and once they start 
to break down, they’ll no longer provide stability. An intact film 
shouldn’t stretch but one compromised with needle holes can. 
Lighter weights should not be used as backings and heavier ones 
should be used with caution on stitch intensive designs.

WSS films and fibers can be used with a spray adhesive if the 
adhesive is applied lightly. Be sure to allow any adhesives to fully 
dissipate before applying water to remove the film to avoid a nasty 
gooey mess that may never go away.

Some WSS fibers will shrink with heat and wrinkle your project 
until entirely washed out. Remove stabilizer before pressing.

Some WSS Film Tips

•	 Keep the scraps. They can be mixed with water and used as 
a brush on stabilizer and to revitalize wimpy lace or in place 
of starch. (Both fibers and films can be used this way.)

•	 WSS films can be pressed together with a dry iron to make a 
crisper or thicker version.

•	 WSS films should be stored in a sealed bag or container to 
prevent them from either drying out or absorbing too much 
moisture.
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•	 If you have a really soft, slippery fabric or other “shape-

shifting” fabric (I did this with the fishnet), cut a piece of WSS 
film to the fabric’s actual shape. Then pin the fabric to the 
film, and then mist the film side with water so the it “melts” 
into the fabric. When the fabric is dry, it will hold its shape.

When To Use A WSS Topping

WSS toppings are most often used on any rough or textured fabric 
from pique knits to fleece to terry cloth to provide a smoother 
surface for the stitch to form. Here, toppings will help to keep 
the thread on top of the garment instead of letting it sink into the 
fabric.

Many people use it on towels under the mistaken notion that it 
will keep the terry loops tamed—and it will but only until the first 
washing. Remember, this is a water-soluble product and it’s not 
permanent! A more permanent solution is knock-down stitching or 
a melt-away topping.

A similar but often overlooked time to use a WST is when stitch-
ing small text or other delicate details over the top of fill stitches. 
Obviously, this means you’ll need to stop your machine after the fill 
has stitched and before the lettering so if you have the know-how, 
you might want to program in an appliqué stop into the design so 
your machine will stop at the right point to do that.

Some pro embroiderers also use a topping when stitching white 
dress shirts to protect the fabric from dirt or oil from the machine.

WST can also add a little more stabilization but only if it’s hooped 
in with the garment. Just floating it on top can still improve stitch 
clarity but it offers no additional stability and it might shift out of 
place during stitching or fold back on itself resulting in stitches 
that are too loose in the area of the bunched up stabilizer.

A large piece of WST is 
placed after the basting 
stitches sew. Notice the 
placement of the topping 
and the previously used 
areas. Not basting the 
WST makes it easier to 
remove.
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Specialty Products

In addition to “normal” stabilizers, there are other products you 
may use for special projects. These include:

•	 Color block toppings
•	 Mylar
•	 Dimensional products
•	 Fusible Interfacing
•	 Starch

COLOR BLOCK TOPPINGS

This is permanent vinyl topping used behind solid designs for bet-
ter fabric coverage. Imagine a thin vinyl shower curtain and you’ll 
have a good idea of this product. 

You will have to tear it off and it can be difficult to pick out of 
intricate shapes. I like to lay it down before the underlay runs, then 
stop the machine to remove it before the cover stitches sew. Be-
cause the underlay is set in from the outer edge of the decorative 
stitching, you can use scissors to cut away the extra vinyl, much 
like an appliqué.

White thread cannot opaquely cover a high contrast fabric. Adding more density 
or a thicker thread is not the answer. The snowman on the left was sewn as is, 
while the one of the right uses a white color block topping.

Mylar

Mylar film, or tissue, is often found as that shiny, opalescent party 
wrap. It can be used in specially digitized designs as a topping to 
get a sparkly effect without metallic threads. It’s washer, dryer, and 
iron safe once embroidered; don’t launder Mylar that has not been 
embroidered.
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The first time I heard about this technique was in the mid-90s 
when enlarging stitch files was done by just spreading out the 
stitches. The instructor used a Mylar party balloon under the 
design as a topping. (Check your local party store for damaged 
balloons; you can often get them for free.)

You can also do this with lamé fabrics although you’ll have a bet-
ter finish with a satin border around the edge after you trim off the 
excess fabric.

In the samples shown here, you can see a small ugly fish that I 
came with my Melco. I enlarged it using the Melco software to the 
maximum amount and stitched it over a gold-colored party bal-
loon. 

The small fish shows the design at the 
original size. The enlarged version has 
been stitched over gold lame, which 
creates the illusion of a leaping wet fish 
glinting in the sunlight.

The effect on this fish is somewhat marred by the underlay and 
travel stitches so you can see why this technique works better with 
a “properly prepared design.” Where have we heard that before?

Dimensional Products

This category has expanded in recent years. Products like 3D 
foam (Puffy Foam™ from Sulky) and puff backing have been 
around for years. These aren’t really stabilizers, they’re optional 
items we place on top of or under the hoop for adding dimension. 
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You definitely need a specially digitized design for 3D foam and 
puff batting works well with redwork style designs where there 
is “puffing space” between the stitches. These puff battings are 
stiffer and more resilient than normal quilt battings and can be 
scratchy so combine them with a cutaway backing.

Two relatively newer products, which are labeled as stabilizers 
include Battilizer and foam stabilizers like Bosal In-R-Foam. Bat-
tilizer combines stabilizer with batting for quilting in the hoop. In-
R-Foam comes in fusible and non-fusible versions and is excellent  
for many in-the-hoop projects like bags since it doesn’t require as 
much stitching as quilt batting to hold it in place. 

These in-the-hoop bags designed 
for carrying a small tablet or reader 
used fusible batting for cushioning 
and protection.

FUSIBLE INTERFACING

I don’t consider fusible interfacing to be a stabilizer. I do use it 
from time to time when I want to prepare the fabric and give it a bit 
more structure for embroidery instead of using starch. 

Interfacing will become a permanent part of the embroidery since 
it will be sewn into the project. However, most interfacings just 
aren’t sturdy or stable enough to be used as a stabilizer on their 
own.

I keep seeing FusiKnit interfacing recommended as a stabilizer for 
knits. Why would a knit interfacing that can stretch support an-
other knit for machine embroidery? It won’t, not even when rotated 
90°.
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Another good use for a soft fusible interfacing is to press it over 
the back of the finished embroider. Here it can make a scratchy 
embroidery soft and it can also secure any loose threads or thread 
tails. One product especially marketed for this purpose is Tender 
Touch from Sulky.

STARCH

Another core product in my arsenal is starch. I use both the heavy 
duty spray and full strength liquid. I consider starch more as “fab-
ric prep” than as an actual stabilizer.

For these quilts, I actually dipped precut blocks into liquid starch 
and then smoothed them out flat to dry. The designs are predomi-
nantly appliqué and therefore a lower intensity design stitch wise 
but these are big designs and I was using a floating technique. I 
wanted minimal stabilizer in the quilt but maximum stabilization for 
stitching. 

Starching is not a production-friendly technique, but I think it was 
worth it. Obviously, you’d want to use it on something that can be 
washed.  
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I need to float this linen table 
napkin to stitch the bird design 
in the corner. Painting on 
liquid starch over the smoothly 
pressed area and allowing it to 
dry will add temporary stability 
to the fabric.

I know a lot of people like Mary Ellen’s Best Press; I’ve tried that. 
I just find that starch works well for me and is readily available. 

Yet another product you can use is Terial Magic, which will make 
your project really stiff. The directions called for dipping and 
wringing and allowing it to dry. I found that when I did this, the 
fabric wrinkled badly and it was not easily pressed out. Misting or 
brushing onto a smooth fabric might be better. Also, it might be 
an excellent product for stiffening lace where you may have rinsed 
out too much stabilizer or when styling 3D designs to help them 
retain their shape.

Auxiliary Products

Other products we might use to secure items in the hoop include:

•	 Temporary spray adhesives (“TESA”)
•	 Tape
•	 Embroidery tape
•	 Duct tape
•	 Painter’s tape
•	 Hoop tape

•	 Appliqué fusibles

TESA

Temporary spray adhesives, or TESAs, are a favorite product with 
embroiderers. They can help secure your fabric to the stabilizer to 
reduce shifting but may not be secure enough to handle that job 
on their own when floating. 

I like to use a spray with a knit when I’m not using a fusible stabi-
lizer. If for some reason I’m floating the project and using a spray, 
I may back it up with basting in the hoop or double stick embroi-
dery tape as I showed in the section on floating.
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My favorite TESA is Sulky KK2000. According to the Sulky web-
site:

“Sulky KK 2000 has been formulated with highly con-
centrated material and a heavier-than-air gas propellant 
which makes it the only non-flammable, safe, non-toxic, 
ozone-friendly, temporary spray adhesive on the market 
today! It has an excellent spray nozzle with good direc-
tional flow to eliminate wasteful, harmful over-spraying.”

I started off with another product and even though we sprayed into 
a box in a protected area, the mist settled everywhere. I haven’t 
had that problem with KK2000 nor do I find it irritating. If you have 
chemical sensitivities, you may want to spray outside or avoid 
sprays altogether.

I’m not a heavy sprayer and use it sparingly.

When using any spray adhesives, select one that is temporary and 
designed for embroidery. Spray in a protected area well away from 
your machine and mist. 

You don’t need a heavy coating, just a light, even spritz of a mist. 
Also, I spray the stabilizer, not the fabric. I have had a can spurt 
and yellow some delicate fabrics and it turned out to be perma-
nent. 

You can use KK2000 with water-soluble products with care. Spray 
lightly and make sure the adhesive has thoroughly dissipated 
before applying any water to remove the stabilizer. The adhesive 
dissipates more quickly on fibers than film. You can speed it along 
with warm, dry iron but know that some wash-away fiber products 
can shrink. 

TAPE

Various tapes can be used to prevent fabrics and stabilizers from 
slipping in the hoop or to secure items to the stabilizer for stitch-
ing. On small projects like the one following, I’ll use double stick 
embroidery tape to secure the project to the stabilizer. Here I’m 
stitching on collar points and since the tape is only holding the 
bottom layer, I’ve used a custom basting stitch to prevent shifting.

http://LindeeGEmbroidery.com
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With larger projects, I’ll often add some TESA to hold the project 
within the taped area. I seldom use sticky stabilizers and instead 
use other methods to secure items for stitching.

APPLIQUÉ FUSIBLES

Appliqué fusible webs are highly recommended for machine em-
broidered appliqué. There are different kinds of sticky and heat-
sensitive products and if you want to know more about them, I 
often write about them on my blog since I happen to really like 
appliqué.

Double-stick pressure sensitive webs like Steam-A-Seam II are 
easiest to use but create a stiffer result than other products like 
Floriani’s Appli-Kay Wonder.

This was a really cute shirt when 
I bought it. The embroiderer used 
no stabilizer behind this knit tee-
shirt and there’s no permanent 
fusible behind the appliqués. One 
laundering and now puckers.

http://LindeeGEmbroidery.com
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Consequences Of Choosing The Wrong 
Backing

The primary problem you’ll experience is stitch distortion, which 
manifests as registration problems such as gaps between areas, 
puckering, and warping. Some issues will become more evident 
over time with wearing and laundering. Not using any stabilizer can 
leave your project more open to being sucked into the throat plate 
is you have a serious bird nest issue.

If the stabilizer breaks down during stitching, especially on 
stretchy fabrics, you’ll have problems. The two following samples 
were stitched on fleece with a crisp tearaway. The gapping is 
strictly due to the stabilizer perforating before the stitching was 
complete.

This overly dense design was 
stitched on a lightweight tee-
shirt with a tearaway backing. 
It looked great when I bought 
it but the first trip through the 
washer and dryer turned it 
into a warped “roller coaster” 
design. Apply your knowledge 
of embroidery to purchased 
items too!

Years ago I was at a show and was a guest in a vendor’s booth 
who sold our designs. He asked me to stitch a sample and handed 
me a roll of stabilizer called Stitch & Ditch that looked like tissue 
paper. This product was so thin and fragile it tore just hooping it. 
You can see how poorly it held up to stitches, even with two lay-
ers. Stitch & Ditch may have been ideal for decorative stitches at 
the sewing machine but not for hooped embroidery. I recommend 
ditching this product for stitching in the hoop.

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com


298  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 5 Hooping & Stabilizing

If your stabilizer looks like this 
when the design is done, it 
fell down on the job.  

Remember the design I named Reptile Dysfunction? That design 
was stitched on fleece with a crisp tearaway. When resewn with a 
no-show mesh, it stitched perfectly.

But I Don’t Want To See Stabilizers On The 
Back!
I get it! But here’s just one of those “embroidery facts of life”—the 
back of embroidery is ugly; it’s not intended to look good. For a 
lot of projects, the back is never exposed to the public, so just get 
over it. 

You’ve learned about tensions and how machine embroidery 
tensions are not evenly balanced between the front and back, so 
you’re going to see both needle thread and bobbin on the back. 
If your machine has automatic trimmers, both threads are pulled 
to the back and trimmed leaving a short tail about ⅜” long. Per-
manent stabilizers may be exposed in areas and even tearaways 
may not be able to be completely picked out around or within tiny 
letters and other details.

If you want the back to look as good as the front, you can match 
the bobbin thread colors (but not the weight!). However, if you trim 
those thread tails flush, you are compromising the stability of your 
embroidery. Likewise, you’ll be compromising the long-term stabil-
ity of your design if you don’t use an appropriate stabilizer. 

http://LindeeGEmbroidery.com
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Buying And Storing Stabilizers

If you’re just getting started with embroidery, look for a “starter 
bundle.” These are likely to include rolls of tearaway, cutaway, 
wash-away, and a lightweight water-soluble film topping. If you’re 
lucky, it will have two cutaways: one medium heavy and one no-
show mesh. These are the five stabilizers I use for 98% of all my 
projects.

Over time, you’ll gravitate to ones you like based on the type of 
embroidery you do and your preferences. Just promise me you 
won’t fall into a rut and try to use sticky-back tearaway for every-
thing!

Stabilizer comes on rolls or bolts and as precuts. When we were 
doing production embroidery on primarily caps and golf shirts, we 
stocked precut cutaway and tearaway sheets for ease of use and 
efficiency. 

Precuts are best when you predomi-
nently use one hoop size. Buy rolls 
that are sized for your hoops for best 
usage without waste.

Now I mostly order on rolls, typically the largest I can find. Yes, it’s 
expensive to order a whole bolt of Sulky Soft n Sheer (no show 
mesh) or Sulky Fabri Solvy (wash-away fiber), but if you use a lot, 
it’s more economical that way.

I also order rolls in sizes that fit my hoop. For example, when I was 
stitching free-standing lace angels and snowflakes, I bought a roll 
that was sized to my 4” hoop. I unrolled the entire thing, folded it 
in half to make it a double layered, and rewound it back on the top. 
Then I just rolled out enough to hoop, stitched my design, cut off 
my design, and rehooped. This conserved the stabilizer.

You may not need to buy sta-
bilizer on such large rolls!
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Stabilizer can be conserved by not precutting pieces to size but instead 
just rolling out enough to hoop and then cutting out around the design.

For the rolls of stabilizer, I like to insert the product label inside the 
tube so I know what I’m dealing with. No-show mesh looks very 
much like wash-away fiber and you definitely don’t want the wrong 
one for lace! When I was using precuts, we stored them in office 
type in-baskets by kind. 

Mostly now I have rolls, and they’re just stored in a couple of bins 
under my cutting table. My giant rolls of cutaway and tearaway 
stand in the corner.

Roll up the stabilizer label and 
store inside the tube so you 
know what it is.

But What Do I Use?
When you’re considering what stabilizer to use, think about how it 
will affect the design and the fabric. For example, if your fabric is 
sheer, you don’t want a stabilizer that will show. On a soft fabric, 
you want the item to still be soft after embroidering. 

http://LindeeGEmbroidery.com
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Any remaining stabilizer left 
in this little chiffon bag with 
chiffon appliqué would mar 
the appearance.

Larger designs with more stitch directions, shading, and running 
stitch outlines will need more support to prevent distortion during 
sewing.  

You’ll also need to consider how the stabilizer is applied and re-
moved to make sure it’s compatible with your fabric. For example, 
you wouldn’t want to apply a heat fusible mesh cutaway to a polar 
fleece because that fabric would melt before the backing was 
fused. Similarly, you wouldn’t want to use a wash-away with a dry 
clean only item. You may even have to consider the thread you’re 
using and select a kinder, gentler stabilizer that won’t shred or 
damage the thread. 

A general guideline is that the less stable your fabric and the more 
intensive your design, the more stabilizing you need to provide. 
That doesn’t always mean multiple layers or stiff and heavy back-
ings. Also, I’d like to point out that thin fabrics don’t necessarily 
mean they are less stable than heavier ones. Organza is more 
stable than denim or fleece. Thickness or thinness is not a decid-
ing factor; how much the fabric stretches or distort is what count!

Remember too that the hoop is part of the stabilizing process. I 
see lots of references on Facebook and elsewhere of embroiderers 
who float everything and then complain about gaps in the designs. 
Some things will have to be floated, but many do not. Hoop when 
you can. Yes, it’s easier to float but I’d rather spend the time hoop-
ing than be unhappy forever with the finished design. 

I’m a big fan of testing. If you aren’t sure what combination of sta-
bilizers, fabrics, and designs work well together, stop by your local 
thrift store and pick up some different items to play with and build 
your confidence. Try different design and stabilizer combinations 
including ones you’re sure will look bad just to see what happens.

If your business is embroidery, having those bad examples can 
help you show a customer why their project isn’t the best idea.
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Embroidery Is About Trade-Offs 
If you were to ask ten different embroiderers how they would hoop 
and stabilize a particular project, you’d probably get at least 8 dif-
ferent answers. There are classes on Craftsy on how to embroider 
on tee shirts, sweatshirts, sweaters, towels and more where you 
can learn more about other techniques and products. 

The goal is to use only one backing. Multiple layers of the wrong 
backing are not equal to one layer of the right one.

However, there are times when combining two different types of 
stabilizer makes sense. I often like to use a tearaway with a mesh 
cutaway on golf shirts so that I have a little extra body for the 
design. Sometimes I’ll use a heavy film dampened with water as a 
sticky backing and add a wash-away fiber underneath. 

Once you understand the properties of various backings, then you 
can more easily assess what your project needs.
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CHAPTER 20:

Finishing School

You’ve finished stitching your design, now what? The quality 
formula didn’t really cover that, but our recipe does: “Trim 
threads. Remove from hoop promptly. Discard backing. 

Serve with pride and joy.” That’s pretty skimpy, so let’s expand on 
that.

In This Chapter:
•	 What to do when the embroidery finishes stitching 
•	 Those pesky jump stitches and when and how to trim them 
•	 How to remove stabilizers
•	 How to press embroidery
•	 How to finish the back of the embroidery 

When The Embroidery Is Finished

Although I mentioned in the hooping section that the project 
should be removed from the hoop as soon as possible, there are 
a few things that can be easier to finish while the project is still 
secured in the hoop.

I find it easier to trim any remaining jumps and most toppings 
before unhooping. If you’ve used any basting stitches, those are 
definitely easier to remove while the project is still hooped. Using a 
seam ripper, you can slice through the bobbin stitches every inch 
or so and pull out the bobbin thread. This makes it easy to remove 
the needle thread.

Remember! You don’t need to touch the screw when releasing 
your project from the hoop. Just pop it out and if your next project 
uses the same fabric and stabilizer(s), you’re all set to go.

Those Pesky Jump Stitches

One of the things I notice most is unclipped jump threads. And I 
don’t mean little tiny short ones, I mean the long obvious ones. 

Today’s top of the line machines feature automatic trimmers. 
Sometimes they’re triggered by stitches that exceed a specific 
length, other times they’re triggered by a command in the design. 

Chapter 20: Finishing School

http://LindeeGEmbroidery.com
http://LindeeGEmbroidery.com


304  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 5 Hooping & Stabilizing

Jumps are not necessarily a sign of bad digitizing although they can 
be. To learn more about jumps, read this blog post About Those Dreaded 
Jump Stitches! Or watch this video Understanding Jumps, Trims, & Con-
nections in Embroidery Designs.

When areas of the same color 
of stitching aren’t connected, 
there will be a jump thread. Your 
machine may recognize long 
jumps and trim them but may not 
be able to distinguish short ones 
from regular stitches.

For example, the software I use for digitizing allows me to insert a 
trim command wherever I want, and it’s embedded into the DST 
file, which for me, is my master stitch file. 

For the designs included with this book, the DST was converted 
first to PES, which was then colored to look pretty and then that 
file was converted to the other formats. When I convert directly 
from DST, that daughter file will retain the trims in most newer 
formats like PES, JEF, and VP3. However, once that daughter file 
is converted to other formats, the granddaughters typically won’t 
have any of those special commands. 

Most of today’s machines can read other formats, so I usually load 
the DST for sewing. 

The point I’m making is that although your machine may have 
trimmers, it may not trim all the jump threads depending on how 
the design was originally digitized and converted. With the accom-
panying designs, the DST format will have the trims, but it won’t 
look pretty because of the colors. 

I like to trim jumps before removing the design from the hoop. The 
hoop is holding the fabric taut, and if you grab the thread with 
some tweezers and pull it snug and then clip next to the fabric, the 
clipped end will snap into the fabric and you won’t see any little 
tails. Do use thread snippers and not your big shears. 
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Use tweezers to hold the thread and apply some ten-
sion then clip as close to the fabric as possible. The little 
remaining thread nubbin will be pulled into the fabric and 
won’t leave any little fuzzies visible on the front. Don’t trim 
this way on the back!  

Where should you trim? On lettering, definitely between words. 
Some lettering may be digitized as closest point joins so that the 
connectors are less visible. 

Baseline connectors

Closest point connectors

Closest point connectors 
+ kerning (spacing adjust-
ments)

There are ways to reduce the appearance of connectors. The top line 
has obvious jumps while the optimized bottom version has minimized 
them to a point that unless these letters are really large, I wouldn’t trim.  

Auto trimmers are handy because, in addition to trimming for you, 
they’ll pull the threads to the back and leave a short tail. This tail is 
stitch security. 

When we trimmed on the front, we didn’t leave any tail to pull to 
the back. You’ll have a little more stitch security if you don’t trim 
between letters on the back and when trimming between words or 
where there are jump threads long enough to snag on something, 
leave about ¼” to ⅜” (7-10mm) tail.

Looking for a good lettering 
program? Check out this blog 
post where I compare two 
popular programs that use the 
two most common ways of 
working with fonts: Compar-
ing Fonts: Embrilliance & Hatch

http://LindeeGEmbroidery.com
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The back of embroidery is not pretty. And while you can make it a 
little more pleasing by matching the bobbin thread, you’ll always 
have thread tails. Well, you should if you want permanent stitches.

For extra security, you could add a drop of seam sealant or use a 
fusible product like Tender Touch. Before we do that, we need to 
remove the stabilizer. 

Removing Tearaways 
QUICK POINTS:

•	 If you used multiple layers of tearaway, tear one at a time 

•	 Protect stitches by holding them, don’t just grab and rip 

•	 It’s not necessary to remove every last bit if it doesn’t affect 
the appearance on the front

A good, crisp tearaway should tear cleanly and easily in all direc-
tions. Large fills and satins will make removing tearaways easy, 
whereas running stitch designs like redwork can make for a time-
consuming challenge if you need to remove every little bit.

On most projects, I don’t worry about picking stabilizer out of little 
bitty crevices. If it affects the appearance of the design, then you 
may need to work some more on it. 

Tearaway can be difficult 
to pick out of small areas. 
On this project, the stabi-
lizer won’t be visible from 
the front nor will it affect 
how the project feels so I 
wouldn’t bother removing it.

http://LindeeGEmbroidery.com
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This is a small in-the-hoop bag 
that has a quilted design on the 
front. This tearaway will be vis-
ible if you look inside the bag. 
Tearaway is difficult to pick out 
of designs that are mostly run-
ning stitches. A better option 
might have been wash-away 
tearaway or even wash-away 
fiber if you wanted a clean, 
stabilizer free interior.

To remove, you should tear the backing as close to the stitches as 
possible to reduce any chance of distortion. Using two light layers 
of tearaway pulled off one at a time is a technique that can avoid a 
distortion problem.

Removing Cutaway 
QUICK POINTS:

•	 Removal is labor intensive; extra time and care is needed to 
cut away versus just tearing 

•	 Use a separate pair of scissors for cutaway (not fabric 
shears); fibers can blunt scissors over time

•	 Use blunt tip scissors with sharp blades

Leave about ¼” around the edges of the design; don’t cut right 
next to stitches. Designs on knits need a “platform” to keep the 
design from having a sunken appearance. You can see on this knit 
shirt how the design kind of dishes in and if we look at the back, 
there’s no stabilizer to prevent it from doing that. 

While it’s difficult to see from this 
photo, the dog cups in to the 
fabric. If I had used a cutaway and 
left a margin around the design, it 
wouldn’t have done that.

Notice too there are no trims 
between the letters. I used built-in 
lettering from the Melco software 
that didn’t provide a closest point 
option. These letters are really tiny 
and if someone is close enough 
to see them when I’m wearing this 
shirt, they are way too close!

http://LindeeGEmbroidery.com
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The back of this sweatshirt 
shows the cutaway trimmed 
with bit of margin. 

Don’t cut into tiny areas; possible exception: between larger block 
letters on swimsuits or other stretchy fabrics 

Ideally, if your scissors are sharp enough, you can just glide the 
scissors around the cutaway without having to use any cutting 
motion. If you’re worried about accidentally cutting your fabric 
while trimming away stabilizer, try using bandage scissors or look 
for blunt-tipped scissors.

To remove the cutaway, I prefer to hold the garment in my left 
(non-dominant) hand so that I can cut the stabilizer from the fabric 
side. This way I can see the fabric and am less likely to acciden-
tally snip into it.

The best way to remove cutaway without accidentally cutting into your fabric 
is shown on the left. Hold the item so that you’re viewing the underside of the 
cutaway and trim about ¼” (6mm) away from the design. When you cut with the 
stabilizer side up and the fabric hidden behind, it’s easy to accidentally snip into 
your fabric—especially if you have pointed scissors. Another tip is to round off 
any points on the cutaway. The backing will get softer with the first laundering.

Bandage scissors are curved 
and have a blunted point and 
are perfect for removing cut-
away while offering protec-
tion from accidental snips into 
your project.

http://LindeeGEmbroidery.com
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Removing Water-soluble Film Toppings 
QUICK POINTS:

•	 Removal is easy around larger filled shapes

•	 Picking out from letters can be time-consuming and tedious, 
but there are some tricks to make it easier

Water-soluble film toppings like Solvy have more ways to remove 
than you can imagine. Start by tearing off the excess on the light-
weight versions. Large areas will come off easily. 

Here I’ve used a WSS film top-
ping to protect and secure the 
“straw” during stitching. On 
a design like this, light weight 
film toppings can be easily and 
cleanly torn off.

The little bits require more work and here’s where all the different 
methods come into play. I’ve probably tried most of them, but my 
new favorite way doesn’t even require any water. I learned this 
recently from a student in one of my classes. Using this Seam Fix 
tool, you can use the soft tip like a pencil eraser to remove little 
bits just like this…

The “eraser” end of the Seam Fix 
tool is perfect for removing tiny 
bits of film toppings.

http://LindeeGEmbroidery.com
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Some other methods include:

•	 Using a very warm steam iron, move the iron in circular 
motions above the stabilizer, not touching the embroidery. 
Using the “burst of steam” option will speed the process 
and cause the stabilizer to ball up so it can be picked up and 
removed from the surface of the embroidery.

•	 Place a moistened paper towel or washcloth over the topping 
and press with medium heat. The topping will stick to the 
textured surface as it’s lifted off.

•	 Roll up moistened excess topping into a sticky ball and roll 
it across the embroidery surface to pick up the small bits 
remaining.

•	 Mix a solution of 1 part water to 12 parts fabric softener in a 
mister bottle to spritz onto the stabilizer. This mixture rapidly 
dissolves WSS toppings quickly.

•	 Dabbing the area with a sponge bottle from the office supply 
store (the kind used for gluing stamps and envelopes.

Keep in mind that any processes that use water may cause the 
area to be a bit stiffer until the garment is laundered. Also, be cau-
tious if the fabric will water spot. 

Or you can try this method I learned from Walter Floriani. He said 
he shows one of the embroidered garments to his customer and 
points to the remaining little bits and says, “This is a special prod-
uct I used to enhance the appearance of your embroidery. It will 
go away the first time the garment is washed.”

I actually tried that on a big rush order we had once, and the cus-
tomer was impressed and didn’t at all fuss about the tiny little bits.

Removing Water-Soluble Backing 
QUICK POINTS: 

•	 Water-soluble fiber backing may shrink with heat
•	 Don’t soak any WSS if you’ve used a TESA and it hasn’t 

entirely dissipated
•	 Trim/remove excess stabilizer before soaking

Water-soluble stabilizers used for backing like wash-away and 
heavy films should have the excess removed before soaking. One 
way is to use scissors. Another way I like that works well on the 
fiber is a small paintbrush dipped in water. Just paint around the 
area to soften and dissolve the stabilizer and lift it away. 

http://LindeeGEmbroidery.com
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Trim off excess wash-away stabilizer with scissors 
or paintbrush dipped in water.

When soaking out the stabilizer, check your product to see what 
temperature is recommended. You’ll also need to know if you want 
the stabilizer completely soaked out for a soft result or if you’re 
going to only rinse out the appearance of the stabilizer and have a 
stiff effect.  

Tip: If I have a big batch of lace angel snowflake ornaments to rinse, I 
heat water in a crock pot to keep it hot while I work.

For these designs, I wanted a minimal rinse, so a couple of quick 
dunks is all I need. I dried them shaped around the candles.

FSL angels and snowflakes 
on artificial candles.

For a completely soft result, you’ll need to change the rinse water 
several times and may need to soak overnight or launder it. 

I keep the scraps of water-soluble stabilizer in a zip-lock bag. The 
scraps can be mixed with water for restiffening projects or sta-
bilizing things for embroidery. Sometimes I’ve pinned stabilizer 

For details on this project, see 
this blog post: Quick & Easy 
Holiday Lace Candles

This FSL heart sachet has had 
all the stabilizer completely 
remove and the project is very 
soft.

http://LindeeGEmbroidery.com
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to fabric pieces, misted with water to soak the stabilizer into the 
fabric and then allowed it to dry making a shifty fabric practically 
frozen into shape. 

Removing Burn-away & Melt-away Backings

Sulky makes two kinds of burn away products. The older one is 
a fiber-based product call Heat-Away and the newer one is Heat-
Away Film.

The fiber-based product was my first experience with this type of 
product and I used it for lace before we had wash-away fibers. 
It rather looks like gauze that’s been stiffened. This product dis-
integrates with a dry iron set to linen (approximately 430°F). The 
stabilizer will turn brown and the ash can be brushed away. You 
may need to protect delicate fabrics with a press cloth.

Never, never expose original Heat-Away to liquids until all of 
the product has been disintegrated. Any liquid will loosen the 
chemical that causes Heat-Away to disintegrate, allowing it to 
wick into your thread or fabric, causing it to disintegrate as well 
when a hot iron is applied.

When I used this product, I put the heated item in a plastic bag 
and rubbed it vigorously to get rid of the ash while containing it.

I suspect this product has almost become obsolete in favor of the 
wash-away fibers for backing and melt-away products for top-
pings.

Low melt films can be removed with a cotton setting (260º-300ºF 
on most irons)

Pressing Embroidery 
At some point, you’ll need to press your embroidery. Some 
threads cannot be ironed at all. Others should only be pressed 
from the back or with a press cloth. Never press any wet embroi-
dery. Metallic threads should not be pressed from the front and 
polyester requires a lower temperature than rayon. 

I like pressing from the back over a towel to keep the embroidery 
from looking too flattened. 

Pressing wet embroidery is like 
flat-ironing your hair when it’s 
wet. Don’t do it!

http://LindeeGEmbroidery.com
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If your embroidery is puckered, it may not even be possible to 
press it completely smooth. The following images show a sample 
where the thread stretched during sewing, and after it was re-
moved from the hoop and the thread relaxed, it puckered. Puckers 
like this are permanent.

The puckers in the 
flower on the right are 
permanent and are due 
to tight tensions.

In the case of this sewing machine design below, I used cotton 
thread on preshrunk fabric with a wash-away stabilizer. The thread 
shrunk when I washed and dried it in the dryer to remove all the 
stabilizer. You can also get puckering if you stretch your fabric dur-
ing hooping. No amount of pressing will smooth this out. 

PRESSING FOR FINISHING

Some items will need to be pressed after embroidery. If you’ve 
used a fusible web product for appliquéing, you’ll want to take 
time to fully fuse it. The little appliqué tacking irons might get an 

http://LindeeGEmbroidery.com
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initial tack, but you’ll want to make sure the web is fully activated 
for a smooth, enduring finish. Follow the product directions for 
fusing time and temperature, pressing with a lift and hold method 
rather than ironing in a gliding motion.

Likewise, if you use a melt-away or burn-away product, you’ll 
need to press to remove the product. Refer to the product instruc-
tions for temperature guidelines and other recommendations.

Covering The Back Of The Embroidery

An optional final step you might take is to apply a permanent fus-
ible product over the back of the embroidery. 

One such product is Tender Touch. This is a soft, flexible knit 
mesh that won’t affect the drape of your fabric.  Cut a piece about 
½” larger than your design. The rough side is the adhesive; place 
that side down over the back of your embroidery and press for 
10-15 seconds on a wool setting. Don’t slide the iron—just lift and 
press. Obviously, you’ll want to do this on an item that can take 
the heat. 

Tender Touch is perfect for baby items and covering any embroi-
dery that might be scratchy—like metallics. Active sportswear can 
also become irritating, so that’s another good candidate. I’ve also 
used it on purchased embroidered items that had long stitches to 
keep them secure and prevent snagging on things. 

Taking the time to fully finish your embroidery will give it that pro-
fessional look you’re after.

http://LindeeGEmbroidery.com
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CHAPTER 21:

Where To Go From Here

This might be the end of the book, but hopefully, it’s not an 
end to your partnership with your embroidery machine. What 
I love most about machine embroidery is that there are so 

many ways you can make it your own. I also love that it can always 
present new ways to do things and new things to learn. I’m easily 
bored with the “same old, same old” type of hobbies or careers. 

I hope you’ve learned something you can apply immediately as 
well as added some things to your “embroidery bucket list.”

If you want to learn more about how a design is constructed so 
that you can become an even better match-maker in the fabric/
design/stabilizer department, I suggest you download Anatomy of 
a Design: How to Think Like a Digitizer and Become a Better 
Embroiderer.

If you’re thinking about someday digitizing your own designs, this 
book is the perfect starting point. And even if you’re not, you’ll 
gain a new appreciation for and understanding of why designs do 
what they do as well as why they work well in some situations and 
poorly in others.

Thank you for reading this book. I love embroidery, and I love help-
ing other embroiderers get the most out of their embroidery time!

I’d like to leave you with one last quote:

“Imagination is more important than knowledge.”—Einstein

You don’t have to know everything about everything to create pro-
fessional looking embroidery. Use what you know now and lever-
age that with your imagination to figure out the solution.

Where To Learn More

In addition to Anatomy of a Design, I have two Craftsy classes:

•	 Thread Savvy
•	 20 Things Every Machine Embroidery Should Know

I also have a year-long training series, which is more project-
based and is called Echidna P.I.E. Training Series (Complete). 
This massive program and includes 13 lessons with 13 project 

Chapter 21: Where To Go From Here
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plus all the designs to complete the first 12 projects. The designs 
and projects are all based on the Birth Month Flowers of the Year 
designs. The download includes:

•	 12 lessons, each with a corresponding project including all 
the designs required to do the project
•	 412 page PDF e-book
•	 220 embroidery designs

•	 Templates for any included appliques in PDF, SVG, and FCM 
formats

•	 Bonus 13th project includes pattern and instructions for both 
U.S. and Australian Birth Month Flowers of the Year

Visit this page to see all the projects and download this course.

Of course, I have plenty of free training on my blog and on You-
Tube.

Visit Me Online!
I’m always working on new content, which you can find as new 
blog posts, new products, and new videos. I’m also a regular con-
tributor in various Facebook groups. 

Sign up for my newsletter and get a free design set. That’s the 
best way to get notified of any new content.

Where To Find Me
•	 Website: lindeegembroidery.com
•	 Facebook: facebook.com/lindee.goodall
•	 YouTube: LindeeGVideos
•	 Pinterest: pinterest.com/lindeeg/

https://lindeegembroidery.com
https://lindeegembroidery.com
https://lindeegembroidery.com/shop/echidna-pie-training-series-complete-detail
https://lindeegembroidery.com/blog
http://www.youtube.com/LindeeGVideos
http://www.youtube.com/LindeeGVideos
http://www.lindeegembroidery.com
https://www.facebook.com/lindee.goodall
http://www.youtube.com/LindeeGVideos
https://www.pinterest.com/lindeeg/


The Embroidery Recipe |  317© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PART

#6

Part 6: Leftover Crumbs

Some leftover bits and pieces 
for reference

Cookies always leave behind a few crumbs, and I’ve saved a few things that didn’t 
quite fit in elsewhere for the last section. Here you’ll find tips for buying your first or 
next machine, a nice long, comprehensive troubleshooting guide, a handy glossary, 

and list of machines along with their “preferred formats” and sewable field sizes.

I hope you’ve found this book useful! Feel free to share any useful tips with me for the next 
version!

Part 6: Leftover Crumbs
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Chapter 22

Troubleshooting

Various troubleshooting charts have been sprinkled throughout the rest of this book. You can 
find them by going to the index and searching for “chart.” The chart in this section is some-
what of composite, broad spectrum version for easy reference. 

Chapter 22: Troubleshooting

Trouble
• Incorrect class and variety 

needle being used
• Use correct class and variety needle

• Needle loose in clamp • Tighten needle in clamp screw
• Needle too small for fabric • Use larger needle.
• Thread caught and not 

feeding
• Rethread upper thread path

• Thread too heavy for needle • Use larger needle or smaller thread
• Right twist thread being used • Use left twist thread
• Damp or defective thread 

being used
• Use only dry smooth thread

• Machine incorrectly threaded • Check machine for proper threading
• Needle incorrectly set • Set needle with long groove to the left
• Needle thread tension too 

tight
• Loosen needle thread tension

• Thread take-up spring out of 
adjustment

• Adjust thread take-up spring

• Burr on bobbin case, shuttle 
point, or tension discs

• Smooth with emery cloth

• Thread rubbing against 
presser foot

• Adjust presser foot

• Needle has burr on eye or 
point, blunted or bent.

• Replace needle

• Incorrect thread timing • Adjust timing
• Incorrect needle bar height • Adjust needle bar height
• Burr on hook • Replace or polish hook
• Tension too tight • Adjust tension
• Needle incorrectly installed in 

needle bar
• Reinstall needle. Make sure scarf of 

needle is facing the hook
• Burr on hook • Replace or polish hook
• Point of hook too far from 

needle
• Adjust distance

• Machine threaded incorrectly • Rethread machine correctly
• Incorrect needle bar height • Adjust need bar height
• Tension too tight • Adjust tension
• Machine threaded incorrectly • Rethread machine correctly
• Dry hook race • Lubricate race

Top thread is pulled to 
the back of the garment, 
creating a thread pile-up 

at the back

Troubleshooting
Probable Cause Remedy

Needle breakage

Needle thread breakage

Thread breaks, slides up 
one ply above the 

needle eye

http://LindeeGEmbroidery.com
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Trouble
• Improper hooping, item 

floated instead of hooped
• Hoop fabric with neutral tension 

between rings securely
• Poor/inadequate stabilizer • Use a more stable backing
• Fabric slipping in hoop; hoop 

doesn't hold fabric well
• Use a shim or duct tape to prevent 

slippage
• Stretchy fabric • Use a cutaway with an adhesive 

and/or baste in the hoop
• Excessive pulling of the fabric 

after hooping
• Hoop smoothly, avoid pulling of fabric 

after it is hooped. Watch grain of fabric 
for straightness. Check thread tension.

• Hoop is too large for the 
design.

• Choose a hoop size as close to the 
size of the design as possible. This will 
help to secure the fabric better.

• Fabric and stabilizer are 
shifting.

• Use a temporary adhesive spray to 
adhere the goods to the stabilizer

• Obstruction or mechanical 
problem in frame or frame 
sash movement.

• Turn off power and move frame, check 
carefully for obstruction and remove. 
Repair equipment problem.

• Too many stitches in the 
design (too dense)

• Edit or redigitize design for fabric type.
• Improperly digitized design; 

inadequate compensation
• Redigitize design or throw it out

• Machine tensions too tight • Adjust thread tensions
• Bent needle • Replace needle
• Hoop loose in frame • Tighten hoop in frame
• Machine running too fast • Adjust machine speed.
• Tension too tight • Loosen tension
• Nap or pile fabric tends to 

hide thread
• Use temporary transparent film 

topping material to make stitches 
stand up

Difficulty threading 
needle

• Eye too small for thread • Use over-sized or round-eye needle)

• Needle eye too small • Use needle with oversized eye
• Tension too tight • Loosen tension
• Machine running too fast • Slow machine down
• Thread slipping off cone • Use a thread net around thread on 

cone
• Thread looping as it comes off 

spool
• Extend the thread path; buy thread on 

fatter cones or spools to avoid tight 
winds

• • Adjust for min. tension (trap twist and 
push back between top/middle 
tensions)

• Use mesh sock around thread on cone

Flat or hidden stitches

Registration problems 
(outlines off, gaps 
between areas)

Top tension too tight

Thread pigtailing

Difficulty using metallic 
threads

Troubleshooting
Probable Cause Remedy

http://LindeeGEmbroidery.com
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Trouble
• Needle and bobbin tension 

too tight
• Adjust tensions for specific garment 

and thread. For example, polyester 
thread will stretch during sewing, 
especially if tensions are too tight. 
After the stitching is complete, the 
thread returns to its original length, 
puckering the garment.

• Bent or blunt needle • Dull needles push fabric down instead 
of pushing between the weave. 
Replace the needles.

• Tight tensions • Adjust tensions for specific garment 
and thread. For example, polyester 
thread will stretch during sewing, 
especially if tensions are too tight. 
After the stitching is complete, the 
thread returns to its original length, 
puckering the garment.

• Improper hooping tension • Hoop fabrics with neutral tension 
using an appropriate backing that can 
support the fabric and design through 
the entire stitching. 

• Unstable fabric • Use a backing, and be sure to hoop it 
with the garment. For added stability, 
use a temporary adhesive spray 
designed for embroidery to secure the 
backing to the garment or use an 
appropriate fusible stabilizer for your 
fabric.

• Column stitches too long • Change stitch type to fill stitching, split 
satins, or multiple rows of column 
stitching.

• Design densities are too heavy • Too many stitches in an area pulls the 
fabric, causing it to look puckered. 
Decrease density, increase the design 
slightly (5% to 10%) or use thinner 
thread

• Loose presser foot • Tighten presser foot
• Fabric stretched in the hoop • Hoop fabric with neutral tension
• Inadequate stabilizing • Choose an adequate stabilizer, use a 

TESA

Fabric not moving • Thread knotted under fabric, 
birdnest

• Remove birdnest

• Thread caught in shuttle • Disassemble and clean shuttle
• Lint in bobbin case or shuttle • Clean bobbin case and shuttle

Troubleshooting
Probable Cause Remedy

Machine jamming; 
Knocking noise

Puckering
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• Lint in thread holder • Clean thread holder
• Tension too tight Loosen tension
• Trim length set too short at 

machine
• Adjust trim length longer

• Thread tensions too tight • Loosen thread tensions
• Needle too large • Use a smaller needle
• Material loose in hoop • Make material tight in hoop
• Thin material • Add tear-away backing (most 

applications) or cut-away backing 
(preferred for delicate fabrics, knits 
and sweaters)

• Too many stitches for point of 
cut

• Change pattern for satisfactory look
• Burred needle • Replace needle (light/medium ball 

point)
• Top thread too tight • See whether the top thread unwinds 

and feeds up well. Make sure that the 
spool doesn't slide off from horizontal 
spool pin. If it falls – it creates overly 
high tread tension by not allowing the 
thread to unwind properly.

• Bobbin thread too loose • Did you change the bobbin thread 
type? Adjust tension

• Needle eye is gummed up • Replace needle
• Bobbin tension too tight • Adjust bobbin tension
• Bobbin incorrectly threaded • Thread bobbin to revolve clockwise
• Bobbin wound too full to • Remove some of the bobbin thread
• Rounds of bobbin thread 

lapped over one another
• Insure bobbin thread is straight when 

winding
• Bobbin case is dirty • Clean and lubricate bobbin case. Floss 

out the bobbin tension spring or clip to 
make sure no stray thread, dirt or lint is 
caught in it

• Bobbin case is damaged 
(nicks, burrs, dents, warped)

• Replace the bobbin case
• Throat plate is nicked • Polish or replace throat plate
• Incorrect size or type needle • Choose correct size and type needle 

for thread and fabric
• Bent or blunt needle • Insert new needle
• Incorrect needle installation • Reinstall needle
• Presser foot too high; not • Adjust presser foot height
• Tight upper thread tension • Loosen upper thread tension
• Machine incorrectly threaded • Rethread machine
• Machine out of time • Time needle to shuttle
• Thread controller spring out of • Adjust thread controller spring

Bobbin thread breakage

Skipped stitches 

Troubleshooting
Probable Cause Remedy

Thread pulls out of 
needle after trimming

Needle holes in garment

Bobbin thread showing 
on top
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Trouble
• Incorrect size needle • Use correct size needle for thread and 

fabric
• Improper threading • Rethread machine
• Loose upper thread tension • Tighten upper thread tension
• Pulling fabric • Do not pull fabric; guide it gently
• Loose presser foot • Reset presser foot
• Unevenly wound bobbin • Rewind bobbin
• Nicks or burrs at hole of 

needle plate
• Replace needle plate, or polish off burr 

completely
• Upper thread tension is too 

loose.
• Tighten upper thread tension.

• Elastic threads, such as 
polyester.

• Tighten upper thread tension. Adjust 
take up spring (check spring), tighten 
the tension on the spring. Adjust the 
length of the take up spring. Try 
alternate brand of thread.

• Needle too small. • Larger size needle.
• Stitch too long. • Shorten stitch length.
• Angle of the stitch. • Change stitch angle. Best angle is the 

X direction. Y direction stitches cause 
excessive pull on the thread as the 
needle moves back (frame moves 
forward).

• Density too tight. • Lighten density or use a thinner thread

• Tightly woven fabric • Larger needle or lubricant or lighten 
density

• Elastic or rubbery material. • Stiffer backing, larger needle or 
lubricant.

• Inadequate foot clearance. • Adjust foot clearance. Too low and 
foot can pinch thread causing a loop

Looping

Troubleshooting
Probable Cause Remedy

Irregular Stitches
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CHAPTER 23:

Tips For Buying A 
Machine

In This Chapter
•	 What to look for in a new machine
•	 Why buy from a dealer
•	 Home machine or multi-needle
•	 Advantages of a multi-needle

When giving a presentation, I like to ask, “who is think-
ing about a new machine?” Chances are, everyone is in 
some way whether it’s just a light fantasy or a serious 

consideration. What should you look for? 

“The test of the machine is the satisfaction it gives you. 
There isn’t any other test. If the machine produces tran-
quility it’s right. If it disturbs you it’s wrong until either the 
machine or your mind is changed.” ― Robert Pirsig, Zen 
and the Art of Motorcycle Maintenance

When I bought my first embroidery machine, there was only one 
home machine that met my requirement of having software to cre-
ate my own designs on a computer. Now the choices are over-
whelming. Many machine retailers carry a full range from very ba-
sic single needle models up to machines with 10 or more needles. 
You’ll need to make your own list of must-haves and nice-to-haves 
in order to make the decision for yourself. 

My advice is to always get the largest sewable field from a local 
dealer who can support you. It’s especially important to buy from 
a local dealer if you’re a new embroiderer because you really do 
need to take those owner’s classes and they won’t come with a 
machine purchased from Amazon, eBay, Craigslist, Walmart, or a 
garage sale. Buying a machine from a reputable dealer, whether 
new or used, will come with some sort of warranty or guarantee 
that it works properly and typically owner’s classes. 

Note: If you happen to inherit an embroidery machine, YouTube is very helpful 
when combined with the manual. Also, if you have a kindly dealer, they may 
be able to set up some training for you but don’t expect it to be free. If the 
machine is older, they might take it as a trade-in on something they will 
support.

Chapter 23: Tips For Buying A Machine
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The Best Time For A Good Deal

On a budget? The best time to get a machine is in the early fall 
after the new machines are released. 

Why? Because owners of the previous models will trade theirs 
in to upgrade to the latest and greatest and you can get a ter-
rific deal on those prior top of the lines. Getting them from a good 
dealer guarantees they’ve been serviced. You’ll be able to get a 
used (in some cases, very minimally used!) machine at the same 
price as a new lower model machine with fewer bells and whistles. 
A used machine is still functional and will perform all its features—
likely more than you’ll ever use. 

What’s Your Budget? 
While there are a few models around $500, “you get what you pay 
for” certainly applies in this arena. Expect to spend at least $1000 
for a fairly basic model plus more for some starter supplies. A 
new top of the line home machine can go for $12-$14 grand and 
for that price you could get a single head multi-needle machine. 
Software can range from $49 on up to the 5-digit range depending 
on the function. 

You’ll also need to “feed” your machine with thread, stabilizers, 
and designs. Yes, there are a ton of free designs on the ‘net, but 
not all of them are worth sewing so plan on buying designs from 
time to time. 

Why not just make your own designs? Digitizing software is in the 
higher range of software although today you can get really amaz-
ing programs for $1200 or less. Digitizing has a steep learning 
curve, so I suggest holding off on that purchase until you master 
your machine and have stitched a lot of designs. If you pay at-
tention to how designs sew, you can actually learn a lot that will 
jump-start your digitizing. 

Even though I started out with the intention of creating my own 
designs, it’s not something I recommend. It’s really better to start 
off learning to embroider and watching a lot of designs sew be-
cause that will really help you learn to digitize. Besides, there are 
so many inexpensive designs on the market today that you can re-
ally buy a lot with the money you’d spend on the software to make 
your own—and you can have them right now!

https://lindeegembroidery.com
https://lindeegembroidery.com


The Embroidery Recipe |  325© 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

23C
H

APTips For Buying A Machine
Multi-Needle Or Single? 
It’s easy to be wowed by the single needle combo machines that 
both sew and embroider. The new high-end ones have all sorts of 
amazing features such as magically perfectly aligning your de-
sign. If you’re already comfortable using a sewing machine, these 
machines will feel more familiar to you. But would you be better 
off with a machine that has more needles and can reduce thread 
changes? 

I can tell you from personal experience that I have a Pfaff 2144 
that does embroidery, but I’ve only ever used it for sewing. Why? 
It requires a card reader that only works on PC and I’m a Mac gal. 
I also have Baby Lock Elissimo that I’ve rarely used for sewing and 
use it for embroidery (you’ll see her in most of my YouTube vid-
eos). Why? Because I have all those specialty feet for my Pfaff and 
since I’ve sewn on a Pfaff for several decades, I don’t have to think 
much about how to use it. I should have kept my old sewing-only 
Pfaff 1475 for how I use my 2144. 

So ask yourself, how do you plan to use the machine? Is it strictly 
for personal use or are you thinking of starting a business or add-
ing embroidery to a current business? “Business embroidery is 
best done on commercial machines which are built specifically for 
mass production and continuous hours of operation.” In fact, in 
some cases, your machine warranty may state that if the machine 
is used for business, it can violate the warranty. 

Is your sewing space limited and you need to conserve space with 
one machine? Is your older machine very outdated and needs to 
be replaced? Can you trade in your sewing machine for a sig-
nificant savings on the embroidery machine? Will you use the 
machine rather infrequently? In this case, a single needle combo 
machine may be best for you. 

Or, do you have a machine that you like for sewing? Are you 
mainly just interested in adding embroidery? Will you do a lot of 
embroidery? Do you want the convenience of being able to sew on 
one machine while another one embroiders? What’s your budget 
for this new machine? If so, then consider an embroidery only ma-
chine. There are a few single needle models out there, and they do 
cost less than a combo machine with similar embroidery features.
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Advantages Of Multi-Needle Machines 
•	 Dedicated and optimized for machine embroidery 

•	 More needles mean more efficient sewing 

•	 More needles mean you can have multiple types of needles 
and/or multiple sizes 

•	 Most multi-needle machines are tubular and are easier to 
load and stitch tote bags, tee-shirts, and similar items 

•	 Multi-needle machines generally have sturdier hoops for 
better fabric grip 

•	 Most multi-needle machines have two attachment points for 
the hoop therefore providing better hoop stability on larger 
hoops 

•	 These machines work well with prewound bobbins

If your budget will cover a top-of-the-line model and you’ll be 
using the machine just for embroidery, consider getting a multi-
needle machine. Yeah, I know, they look complicated and scary, 
but they will streamline your embroidery time because you won’t 
be changing threads as much. Another benefit is that if you use 
different size embroidery threads on a regular basis, you can keep 
different size needles on the machine. On a single needle machine, 
you’d have to swap needles and possibly change the tensions in 
the middle of the design. 

A downside is that multi-needles aren’t very portable so you can’t 
take it to classes, but the current models of high-end single needle 
machines are barely portable themselves and may take up more 
space in a class than you may have. 

Tip: I recommend getting a machine with the most needles you can afford, 
particularly if you’re planning on doing embroidery as a business. Sewing 
machine dealers carry models from Bernina, Brother, Baby Lock, and Janome. 
I prefer to call some of these cross-over machines (particularly those from 
Brother and Baby Lock) because they bring along many features of their 
single needle sisters. 

Be sure to compare with other models at a commercial show to 
evaluate hoop size, needle count, and other features. If you plan 
on operating a production embroidery business, these might be a 
better option. If you don’t buy from a local dealer, you will need to 
ask about training and service. 

Note: An advantage for me is that my husband will run the 12-needle 
SWF but none of the single needle home machines; he thinks they’re too 
complicated. That should tell you that a multi-needle is not all that difficult! 
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Multi-needle machines found at your local dealer are likely to be 
more user-friendly than those found at a commercial embroidery 
event. Newer commercial machines are taking cues from the home 
market and are adding more competitive features. They’re also 
likely to have larger sewing fields and more needles while costing 
about the same, possibly less.

Of course, you may need to rely on a roving tech for any main-
tenance and repairs so factor that into your cost. We have an 
outstanding tech out of Phoenix who makes frequent calls here in 
Tucson, so we are sharing travel costs with other local embroider-
ers. 

Which Brand Is Best? 
For the most part, all name brands are good quality. Each brand 
and each model in the line will have different features. Even if you 
are brand new, I recommend getting a machine that will stitch at 
least 5x7”. If you’re just “testing the waters,” take a look at the 
Brother 770 for an affordable embroidery-only option. 

Check with your friends to see which machine they have and what 
they do and don’t like about it. Also, ask what features they use 
most and which they wish they had. If their machine is a combo, 
ask if they ever use it for sewing or do they have another machine 
for that. 

Don’t know anyone who has an embroidery machine? Post it on 
your Facebook page or join an embroidery-related group on Fa-
cebook and ask there. Not on Facebook? Then “just ask Google” 
and find an open group to ask. Better yet, pop into your local sew-
ing dealer and ask for demos. Ask the salesperson which machine 
she has and why. Watch for an event hosted by a local dealer and 
ask around there. Are there any sewing shows in your area? That’s 
a great place to compare models. 

What Features Should You Look For? 
Some people think that having a large selection of built-in designs 
is essential. Personally, the only time I’ve ever stitched a built-in 
design was in a class,so this is not on my must-have list. I do have 
a Brother with Disney designs built-in, but unless my granddaugh-
ters or grand nieces want to stitch them out, I have no interest in 
them. 
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How easy is the screen to read? My Brother 990 is a very basic 
low-end model with only a 4” sewing field. The screen is tiny and 
single color and quite minimalistic (you get what you pay for!). The 
upside is that this machine is very portable; I can even fit it into a 
roll-aboard suitcase.

My Baby Lock has a large color screen and is very easy to navi-
gate and understand, but it’s also a large, heavy machine and 
not as easily toted off to a class. My 12-needle SWF has a larger 
screen than the Brother, but it too is monochromatic and only text; 
it doesn’t even show a representation of the design. Worse yet, it 
has some quasi-English that is pretty laughable at times. 

You can easily find what features are available for any recent and 
current models by going to the company’s website. Make a list of 
your “gotta haves” and the “nice to haves.” Visit a dealer and ask 
for demos. I often recommend taking your own design so you can 
compare sew-outs more evenly. Look at the front and the back! 
(See the chapter on quality embroidery on what to look for). 

For a real apples to apples comparison, you’ll also need to take 
your own fabric and stabilizer, which could be just muslin and a 
medium weight tear-away. If you really want to get analytical about 
it, bring your own thread too so that the primary variable is the 
machine. Be sure to label each sample with the name of the ma-
chine. Ideally, there should be minimal differences in stitch quality 
on each sample so this might not tell you much. 

Tip: Some machines have trouble with looping in longer stitches in fills (I saw 
this in early Singer machines made by Juki) and some machines don’t tension 
evenly in all directions. My Viking Number 1+ was horrible with tensions but 
models after this one are fine. Before you buy an older model machine, find out 
if it is still supported by the manufacturer.

Do pay attention to how the design is loaded and what it looks like 
on-screen. Ask how easy it is to back up if you need to. Ask how 
you control thread and bobbin tensions. Does the machine have 
built-in help? Make a list of questions to ask before your demo, 
so you don’t leave anything out. Add to that list after a demo so 
you’re ready for the next one.

Tip: Watch some of the promo videos online and you can get ideas of questions 
to ask by the features they are demonstrating. 

You can use designs from the set included with this book to have 
a simple and quick test design. I suggest the one with fill stitches 
and a running stitch outline. Use the FOX test to check tensions 
once you’ve narrowed your choices down. Load these onto an 
empty stick (find a small capacity one, some machines don’t like 
larger ones) and take them with you. 
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Insider Tip 
As the hoops become larger and more ginormous, how securely 
they hold the fabric and how stable they are when attached to the 
machine is critical. Most multi-needle machines connnect on two 
sides but home machines attach on just one. To compound that, 
home hoops are typically thinner and the sides are shorter when 
compared to similar multi-needle hoops. Large hoops need to be 
sturdy and hold their shape. 

With your muslin and tearaway, hoop the largest hoop that comes 
with the machine. If you don’t know how to hoop, have the dem-
onstrator do it. Now tug gently along the sides of the hoop (when 
hooping properly, never pull on the fabric after hooping!). Does the 
fabric slip easily or is it reasonably snug? Now tap gently in the 
center of the hoop. Does the fabric get poochie and saggy eas-
ily? Fabric slippage means that the hoop is not holding the fabric 
securely enough. There are ways to fix this, but some brands are 
better than others so you should check this. 

Secondly, attach that jumbo hoop to the machine. Place your 
finger against the hoop on the outside of the opposite site and 
give it a little wiggle. Is the hoop firm or does it do the jello jiggle? 
If it jiggles, cross that machine off your list. A hoop that jiggles will 
magnify sewing distortions that are natural occurrences of the em-
broidery process. You can’t overcome the jiggle, so this machine is 
a no-go. 

How Are Designs Transferred To The 
Machine? 
Most current machines above the basic use a USB thumb drive or 
“stick” for transferring designs from the computer to the machine. 
Some machines require the stick to be formatted in the machine 
(Janome), and others neede a particular structure on the stick for 
the machine to read them. Still others let you just copy the files 
to the stick and let you organize them into subfolders (or not). My 
Baby Lock and Brother work like this, which makes it easy for me 
to load the stick even from my Mac. In fact, I often just use the 
DST files and they work just fine. 

Some lower-end models may require a direct connection to your 
computer and treat your computer as an external drive. Obviously, 
if you have a desktop computer, this could be somewhat inconve-
nient. Likewise, if you have a Mac, make sure it will work with your 
machine. Nothing irks a Mac user more than having to get a PC 
just to use their embroidery machine. (Your dealer may not know 
if the machine works with a Mac and may only be thinking about 
the software. If you’re a Mac user looking for embroidery software, 
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I recommend really researching carefully. There are a lot of com-
plaints from Mac owners of the “TrueEmbroidery” program from 
Viking/Pfaff.

If you buy an older machine, it may require you to use a reader/
writer box and a card to transfer designs from your computer to 
your embroidery machine. Check to make sure you can even use a 
reader/writer box with your machine and what software is required 
to use it. Will the box connect to your computer? Is the software 
compatible with your OS? 

If not, this is not yet a complete deal-breaker. Check out the Vikant 
reader/writer box available from Embrillance. 

Note: I advise against getting such a machine unless it was just gifted to 
you. Cards are expensive, may be hard to find, and don’t hold many designs. 
Furthermore, designs can become corrupted during the transfer process if 
there is a power fluctuation (more likely on higher stitch count designs that 
take longer to transfer) and you won’t know until you sew the design. 

What Do You Get With Your Purchase? 
What hoops come with the machine and what extras are avail-
able? If a combo machine, what feet come with it? Does it have 
a single hole needle plate (optimal for machine embroidery) along 
with the zigzag plate? Does it have an extra bobbin case? If it 
uses Size A/Class 15 bobbins, is there an adapter to use Size l 
bobbins? These are all things you can learn by doing your upfront 
homework on the various websites. 

Confirm with the dealer if there are there owner’s classes available. 
How often are they available? Can you take them multiple times? 
Where are they? Are advanced or technique classes offered? Even 
if you’re not new to machine embroidery, take the owner’s classes 
to see what your new machine does. 

When we bought our first multi-needle machine, a Melco, we had 
to drive to Chicago from Cincinnati for training, and by the time we 
got there, we had already figured out everything that was covered. 
When the SWF arrived, the sales guy said, “It works just like your 
Tajima,” to which I replied, “I’ve never used the Tajima.” The SWF 
manual is amusing if you have an odd sense of humor since who-
ever translated it wasn’t all that familiar with English. 

When I got the Baby Lock and Brother machines, I had to learn 
directly from the manual since they weren’t purchased from the 
local dealer. It did help that I was familiar with other machines, but 
a class would have been beneficial. 
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Another key point you’ll want to cover is what warranty and ser-
vice are included. Does the dealer have trained technicians on 
site? What’s the turn-around time? What services are covered and 
for how long? Your machine will need annual checkups at the very 
least, so find out their cost and the time involved. 

If your machine is an older model, is it still supported by the 
manufacturer? Some years ago my mother wanted to upgrade her 
Husqvarna Designer 1 so it could use a 5x7 hoop. She took it to 
the dealer, where it sat for over 7 months waiting for parts—which 
never came because that model was no longer supported. 

What About Software? 
Some dealers will have special bundles that include software. 
These can be pretty tempting, but if you’re new, they may just cre-
ate overwhelm. I can tell you that some of this software is really, 
really hard to learn (I won’t name brands). My recommendation is 
to wait until you are ready. 

Try to get the minimum software you need to get the designs to 
the machine and to do some customizing (resize, mirror, rotate, 
combine, convert). Transferring designs to the machine often re-
quires no software with newer models and can be done from both 
Windows and Mac. 

The reason I say to resist the bundle deal is that I talk to a lot of 
embroiderers who thoroughly dislike their software but at the same 
time are suffering from “sunk cost-itis.” In other words, they’ve 
spent that money on that software and feel they can’t move on 
because they haven’t learned it yet. Get over it and find something 
you can use. 

There a several programs that offer 30 day free trials. Download 
them, read the manual, and give them a play. You will have to put 
significant effort into this, but it’s the only way to have some idea 
of whether the program will do what you need it to and if you like 
it or not. Two such programs that I use and like that have 30-day 
trials are: 

•	 Embrilliance 
•	 Wilcom Hatch 

Another advantage of these programs is that they are modular so 
you can start basic and add on as you’re ready. Embrilliance runs 
natively on both Mac and Windows and Hatch requires Windows, 
which I run on my Mac using Parallels. Check the internet for other 
programs that are modular and have trials. Modular systems give 
you an upgrade path without having to use a separate program 
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with a different interface. Software is beyond the scope of this 
book, but I believe everyone should have at least a customizing 
program and the ability to convert designs to different formats.

There are Facebook groups and plenty of YouTube videos for both 
of these programs so even if your dealer doesn’t sell them, you 
won’t find yourself in a desert.

When You Get Your Machine 
I recommend that you run home with that machine, set it up, and 
immediately start figuring it out. That’s precisely what I did with 
my first Pfaff and first embroidery machine (Huskygram). Read the 
manual, search YouTube, and play. Don’t actually try to “make” 
something; just experiment and observe. 

I bought my Pfaff on Friday, and the following Tuesday I was sit-
ting my first Pfaff Club. By then I knew how to thread the machine, 
wind a bobbin, the function of every button on the front of the ma-
chine, how to manipulate decorative stitches, how to program my 
name with the built-in letters, and how to create my own decora-
tive design with the Creative Designer doo-hickey. 

Pfaff Club was a sit-and-sew class at that time. I have no remem-
brance of what we made in that first class, but the women on 
either side were continually asking, “Where’s the pattern mirror 
button?” and “Where’s the single pattern button?” Then Beth, our 
instructor said, “Don’t ask her, she just got her machine and hasn’t 
even had her owner’s class yet!” I genuinely think that the majority 
of the class only used their machine at the meetings. 

The more you learn before you go to class, the more you’ll learn 
during because the new information will have something to stick 
to. 

Do You Have The “Justification Gene?” 
Some people—although it seems more prevalent in women—
seem to have a gene that requires them to justify various purchas-
es. If you’re thinking about how fun and creative an embroidery 
machine could be but can’t justify that purchase, let me help you. 

It has been scientifically proven that creativity keeps your mind 
sharper longer and that learning new things can stave off Alzheim-
er’s and other dementia conditions (the article mentioned learning 
a new musical instrument or foreign language, but I don’t see why 
machine embroidery wouldn’t qualify). 
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My theory is that if you have more machines—and software if you 
really learn it—that can increase the chances of retaining a sharper 
mind because you can be even more creative, so how’s that for 
justification? An embroidery machine is Alzheimer’s prevention! 

I explained this theory in a class once and one participant said, 
“Every time I want a new machine, I think ‘a new machine or one 
month in a nursing home,’ and I always pick the new machine.” I 
like that! 

Of course, the trick here is that you have to actually learn new 
things and not just fall into a rut of doing the same old thing. And 
the fact that there is always something new to try and figure out is 
what’s kept me doing this for nearly a quarter century. In fact, this 
is the longest I’ve ever stayed at one “job” and I can’t imagine not 
doing it.

Need another justification tip? How about your ability to create a 
gift stash so you have a ready collection of gifts for any occasion? 

Just Go Get It! 
There is no “one perfect machine” that has every possible fea-
ture built-in. I went to an “after convention” presentation not long 
ago by my favorite local dealer who carries Brother, Baby Lock, 
Janome, Pfaff, and Viking. By the end of the sales pitch on all the 
new models, I wanted one of each because they each sounded 
so amazing and wonderful. (I didn’t get any because they were 
all single needle machines and I’m holding out for that 15-needle 
Pantogram machine with the extension table.) 

If you’re thinking about getting a machine, get one now and stop 
waiting for new cool features. Besides, the dealer will probably 
have some fantastic trade-in offer and you can upgrade! 
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Chapter 24

Machine Reference Chart
“Max Colors” and “Max Stitches” are maximum values per file before splitting into multiple files. Empty fields may mean that no values 
were available or not researched. Format listed is primary format; others may work, refer to manual. This list includes current and obso-
lete models. New models are introduced frequently. This list is a reference guide only and there are no guarantees of accuracy; all efforts 
have been made to provide accurate information to the best of our knowledge. Please feel free to contact me about any updates.

Inches Millimeters
Accent / BL60E PES ≈4.33 x 4.33" 110 x 110mm 50,000 
Accord PES ≈5.12 x 7.09" 130 x 180mm

√ Alliance Single Needle PES ≈7.87 x 7.87" 200 x 200mm
Aventura I, II PES ≈6.3 x 10.24" 160 x 260mm

√ BMP6 / BMP8 PES, DST ≈11.81 x 7.87" 300 x 200mm
Destiny I, II PES ≈9.45 x 14.17" 240 x 360mm
Eilisimo (1, 2, Gold) PES ≈7.87 x 11.81" 200 x 300mm
Ellageo 3 PES ≈6.3 x 10.24" 160 x 260mm
Ellegante (BLG) PES ≈7.09 x 11.81" 180 x 300mm
Ellegante 2 (BLG) PES ≈7.09 x 11.81" 180 x 300mm
Ellure (ESL, BLR, BLG, BLR3) PES ≈5.12 x 7.09" 130 x 180mm 50,000 
Emore (BLMR) PES ≈5.12 x 7.09" 130 x 180mm

√ EMP6 (6-needle) PES ≈11.81 x 7.87" 300 x 200mm
√ Endurance PES ≈11.81 x 7.87" 300 x 200mm
√ Enterprise200 10-Needle PES ≈7.87 x 14.17" 200 x 360mm

Esante (BLN) PES ≈6.3 x 10.24" 160 x 260mm
Esante (ESE, ESE2) PES ≈5.12 x 7.09" 130 x 180mm 50,000
Esante (ESI, ESI2) PES ≈3.94 x 3.94" 100 x 100mm 32,000
Espree EM2 PES ≈3.94 x 3.94" 100 x 100mm 50,000

√ Flourish II PES ≈6.3 x 10.24" 160 x 260mm
√ Intrepid 6-Needle PES ≈7.87 x 11.81" 200 x 300mm

Intrigue PES ≈3.94 x 3.94" 100 x 100mm
Journey PES ≈7.09 x 11.81" 180 x 300mm
Sophia 2 PES ≈3.94 x 3.94" 100 x 100mm
Sophia A-Line PES ≈3.94 x 3.94" 100 x 100mm
Spirit PES ≈7.09 x 11.81" 180 x 300mm
Unity PES ≈7.09 x 11.81" 180 x 300mm

√ Valiant 10-Needle PES ≈7.87 x 14.17" 200 x 360mm
Verve PES ≈3.94 x 3.94" 100 x 100mm

BABYLOCK

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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Inches Millimeters
580 EXP ≈5.71 x 10.04" 145 x 255mm
750 EXP ≈8.27 x 15.75" 210 x 400mm
770 QEE EXP ≈8.27 x 15.75" 210 x 400mm
780 EXP ≈8.27 x 15.75" 210 x 400mm
790 Plus EXP ≈8.27 x 15.75" 210 x 400mm
830 EXP ≈10.24 x 15.75" 260 x 400mm
880 Plus EXP ≈10.24 x 15.75" 260 x 400mm
Artista 165 ART ≈6.1 x 7.87" 155 x 200mm
Artista 170E/180E ART ≈6.1 x 7.87" 155 x 200mm 65,000
Artista 185  QEE ART ≈5.71 x 10.04" 145 x 255mm
Artista 200E ART ≈5.71 x 10.04" 145 x 255mm
Artista 630E / 640E EXP ≈5.71 x 10.04" 145 x 255mm
Artista 730E EXP ≈5.71 x 10.04" 145 x 255mm
Aurora 430E / 440E / 450E ART ≈5.71 x 10.04" 145 x 255mm
(Bernette) Deco 600 PES ≈4.33 x 4.33" 110 x 110mm
Deco 330 PES ≈5.51 x 7.87" 140 x 200mm

√ Deco 340 PES ≈5.51 x 7.87" 140 x 200mm
Deco 500 PES ≈5.51 x 7.87" 140 x 200mm
Deco 600 PES ≈5.51 x 7.87" 140 x 200mm
Deco 650 PES ≈5.51 x 7.87" 140 x 200mm
E 16 16-needle EXP ≈15.75 x 11.81" 400 x 300mm

BERNINA

Emb 
Only Name Format

Max Sewing Field Max 
Stitches

Max 
Colors

Inches Millimeters
√ Designio PES ≈5.12 x 7.09" 130 x 180mm

Dream Machine / Innovis XV8500D PES ≈9.45 x 14.17" 240 x 360mm
Dream Machine 2 / Innovis XV8550D PES ≈9.45 x 14.17" 240 x 360mm
Dream Maker XE VE2200 PES ≈7.09 x 11.81" 180 x 300mm
Duetta™ 4500D PES ≈7.09 x 11.81" 180 x 300mm
HE1 PES ≈3.94 x 3.94" 100 x 100mm
Innov-is 1000 & 1200 PES ≈5.12 x 7.09" 130 x 180mm
Innov-is 1500D PES ≈6.3 x 10.24" 160 x 260mm
Innov-is 2500D PES ≈6.3 x 10.24" 160 x 260mm
Innov-is 4000D PES ≈7.09 x 11.81" 180 x 300mm
Innov-is 900 PES ≈3.94 x 3.94" 100 x 100mm

√ Innov-ís NQ1400E PES ≈6.3 x 10.24" 160 x 260mm

BROTHER

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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Inches Millimeters
√ Innov-ís NQ1400E PES ≈6.3 x 10.24" 160 x 260mm

Innov-ís NQ1600E PES ≈6.3 x 10.24" 160 x 260mm
Innov-ís NS1150E PES ≈5.12 x 7.09" 130 x 180mm
Innov-ís NS27500E PES ≈5.12 x 7.09" 130 x 180mm
Innovis 500D PES ≈3.94 x 6.69" 100 x 170mm
Innovis 900D PES ≈3.94 x 3.94" 100 x 100mm
Innovis 990D PES ≈3.94 x 3.94" 100 x 100mm
LB6770 PRW PES ≈3.94 x 3.94" 100 x 100mm
LB68000 PES ≈3.94 x 3.94" 100 x 100mm
LB7000BNDL PES ≈3.94 x 3.94" 100 x 100mm
LB7000PRW PES ≈3.94 x 3.94" 100 x 100mm
Pacesetter PC-6500 PES ≈5.12 x 7.09" 130 x 180mm 120,000
Pacesetter PC-7500 PES ≈5.12 x 7.09" 130 x 180mm 120,000
Pacesetter PC-8200 / 8500 PES ≈5.12 x 7.09" 130 x 180mm 120,000
Pacesetter Ultra 2001 / 2002 / 2003D PES ≈6.3 x 10.24" 160 x 260mm 120,000
PE 100 / 150 / 200 PES ≈3.94 x 3.94" 100 x 100mm 120,000
PE 170D / 270D / 400D PES ≈3.94 x 3.94" 100 x 100mm 120,000
PE180D PES ≈3.94 x 3.94" 100 x 100mm 120,000
PE240 PES ≈3.94 x 3.94" 100 x 100mm 120,000
PE300S PES ≈3.94 x 3.94" 100 x 100mm 120,000
PE500 PES ≈3.94 x 3.94" 100 x 100mm

√ PE525 PES ≈3.94 x 3.94" 100 x 100mm
√ PE540 PES ≈3.94 x 3.94" 100 x 100mm

PE700 PES ≈5.12 x 7.09" 130 x 180mm 120,000
√ PE700II PES ≈5.12 x 7.09" 130 x 180mm

PE770 PES ≈5.12 x 7.09" 130 x 180mm 120,000
PE780D PES ≈5.12 x 7.09" 130 x 180mm

√ PR1000 10-Needle PES ≈14.17 x 7.87" 360 x 200mm
√ PR1050 10-Needle PES ≈14.17 x 7.87" 360 x 200mm
√ PR600C / 600 II 6-Needle PES ≈7.87 x 11.81" 200 x 300mm
√ PR620 6-Needle PES ≈7.87 x 11.81" 200 x 300mm
√ PR655 6-Needle PES ≈7.87 x 11.81" 200 x 300mm
√ PR670 6-Needle PES ≈7.87 x 11.81" 200 x 300mm
√ PRS100 1-Needle PES ≈7.87 x 11.81" 200 x 300mm

Quattro 6000 PES ≈7.87 x 11.81" 200 x 300mm
SE1800 / 1900 PES ≈5.12 x 7.09" 130 x 180mm
SE270 / 400 / 425 / 600 / 625 PES ≈3.94 x 3.94" 100 x 100mm

BROTHER

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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Inches Millimeters
Envision 8006 SEW ≈3.54 x 4.72" 90 x 120mm 12
Envision 8007 SEW ≈2.36 x 5.12" 60 x 130mm 12
Envision 8008 SEW ≈2.76 x 4.72" 70 x 120mm 12
Envision 9006 SEW ≈2.76 x 4.72" 70 x 120mm 12
Envision CE20 SEW ≈3.54 x 4.72" 90 x 120mm 12
eXpressive 830 / 900 ≈7.87 x 11.02" 200 x 280mm
eXpressive 860 ≈6.69 x 7.87" 170 x 200mm
eXpressive 920 ≈9.06 x 11.81" 230 x 300mm
eXpressive 940 4-needle JEF ≈9.45 x 7.87" 240 x 200mm
eXressive 970 7-needle JEF, DST ≈9.45 x 7.87" 240 x 200mm
Xplore 8600 / Xperience 8200 JEF ≈5.51 x 7.87" 140 x 200mm
Xquisit PES ≈5.51 x 9.45" 140 x 240mm
Xquisit II PES ≈5.51 x 9.45" 140 x 240mm

ELNA

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors

Inches Millimeters
Designer Diamond VP3 ≈7.87 x 14.17" 200 x 360mm
Designer Diamond Royale VP3 ≈7.87 x 14.17" 200 x 360mm
Designer Epic VP3 ≈10.24 x 14.17" 260 x 360mm
Designer I SHV ≈5.91 x 9.45" 150 x 240mm
Designer II HUS ≈5.91 x 9.45" 150 x 240mm
Designer Jade 35 VP3 ≈5.91 x 9.45" 150 x 240mm
Designer Ruby Royale VP3 ≈7.87 x 14.17" 200 x 360mm
Designer SE VIP ≈5.91 x 9.45" 150 x 240mm
Designer Topaz 40 VP3 ≈5.91 x 9.45" 150 x 240mm
Designer Topaz 50 VP3 ≈7.87 x 14.17" 200 x 360mm
Diamond VP3 ≈7.87 x 14.17" 200 x 360mm
Huskygram CSD ≈3.54 x 3.54" 90 x 90mm 14
Huskystar EM-10 HUS ≈3.94 x 5.91" 100 x 150mm
Platinum 950E / 955E VIP ≈5.91 x 9.45" 150 x 240mm
Rose, Iris, 1+ HUS ≈3.94 x 3.94" 100 x 100mm
Scandinavia 300 / 400 VIP ≈3.94 x 3.94" 100 x 100mm
Topaz 20 VP3 ≈10.24 x 7.87" 260 x 200mm
Topaz 30 VP3 ≈14.17 x 7.87" 360 x 200mm
White 3300 PES ≈3.94 x 3.94" 100 x 100mm
White 4400 DST ≈3.94 x 3.94" 100 x 100mm

HUSQVARNA/VIKING

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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Inches Millimeters
MB-4 4-needle JEF, DST ≈9.45 x 7.87" 240 x 200mm
MB-7 7 needle JEF, DST ≈9.45 x 7.87" 240 x 200mm
Memory Craft 10000 JEF ≈5.51 x 7.87" 140 x 200mm 64,000
Memory Craft 10001 JEF ≈5.51 x 7.87" 140 x 200mm 64,000
Memory Craft 11000 JEF ≈7.87 x 7.87" 200 x 200mm ≈99,000
Memory Craft 12000 JEF ≈9.06 x 11.81" 230 x 300mm ≈99,000
Memory Craft 14000 JEF ≈9.06 x 11.81" 230 x 300mm
Memory Craft 15000 JEF ≈9.06 x 11.81" 230 x 300mm
Memory Craft 200E JEF ≈5.51 x 5.51" 140 x 140mm

√ Memory Craft 230E JEF ≈5.51 x 5.51" 140 x 140mm
Memory Craft 300E / 350E JEF ≈5.51 x 7.87" 140 x 200mm 64,000

√ Memory Craft 400E JEF ≈5.51 x 7.87" 140 x 200mm
Memory Craft 5000 / 5700 SEW ≈3.54 x 4.92" 90 x 125mm 28,000 12
Memory Craft 8000 SEW ≈3.54 x 4.92" 90 x 125mm 28,000 12

√ Memory Craft 500E JEF ≈7.87 x 11.02" 200 x 280mm
Memory Craft 9000 SEW ≈3.54 x 4.92" 90 x 125mm 12
Memory Craft 9500 JEF ≈5.51 x 7.87" 140 x 200mm 12
Memory Craft 9700 JEF ≈5.51 x 7.87" 140 x 200mm 12
Memory Craft 9900 JEF ≈6.69 x 7.87" 170 x 200mm 12
Skyline S9 JEF ≈6.69 x 7.87" 170 x 200mm

JANOME

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors

Inches Millimeters
19000 / 19001 SEW ≈3.46 x 4.72" 88 x 120mm 12
Elite 19005 JEF ≈3.94 x 5.12" 100 x 130mm 12
Elite Ergo 19010 JEF ≈5.12 x 4.33" 130 x 110mm 12

KENMORE

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors

Inches Millimeters
SB7050E PES ≈3.94 x 3.94" 100 x 100mm

√ SB7050E PES ≈3.94 x 3.94" 100 x 100mm
√ SB7900E PES ≈5.12 x 7.09" 130 x 180mm

SB8000 PES ≈5.12 x 7.09" 130 x 180mm
SE1 PES ≈3.94 x 3.94" 100 x 100mm 120,000
SE3 PES ≈3.94 x 3.94" 100 x 100mm 120,000

SIMPLICITY

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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Inches Millimeters
Creative 1.5 VP3 ≈5.91 x 9.45" 150 x 240mm
Creative 2124 PCS ≈5.51 x 8.86" 140 x 225mm
Creative 2134 PCS ≈5.51 x 8.86" 140 x 225mm
Creative 2140 / 2144 VP3 ≈5.51 x 8.86" 140 x 225mm
Creative 2170 VP3 ≈5.51 x 8.86" 140 x 225mm
Creative 3.0 VP3 ≈7.87 x 10.24" 200 x 260mm
Creative 4.5 VP3 ≈7.87 x 14.17" 200 x 360mm
Creative 7550 PCS,PCM ≈4.72 x 4.53" 120 x 115mm 14,000 14
Creative 7560 PCS,PCM ≈4.72 x 4.53" 120 x 115mm 14,000 14
Creative Icon VP3 ≈10.24 x 14.17" 260 x 360mm
Creative Sensation Pro II VP3 ≈7.87 x 14.17" 200 x 360mm
Creative Vision VP3 ≈7.87 x 14.17" 200 x 360mm

PFAFF

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors

Inches Millimeters
Embroidery Unlimited CSD ≈3.54 x 3.54" 90 x 90mm  14
Futura CE 100 / 150 / 200 XXX ≈4.53 x 6.69" 115 x 170mm
Futura XL-400 XXX ≈5.91 x 9.84" 150 x 250mm
Futura XL-420 XXX ≈5.91 x 9.84" 150 x 250mm
Futural XL-550 XXX ≈5.91 x 9.84" 150 x 250mm
Futural XL-580 XXX ≈5.91 x 9.84" 150 x 250mm
Legacy SE300 XXX ≈5.91 x 9.84" 150 x 250mm
Legacy SE340 XXX ≈5.91 x 9.84" 150 x 250mm
Quantum Futura XXX ≈4.49 x 6.69" 114 x 170mm
Quantum XL1000 XXX ≈5.12 x 9.45" 130 x 240mm 15
Quantum XL150 XXX ≈5.51 x 10.24" 140 x 260mm 15
Quantum XL5000 XXX ≈5.51 x 9.45" 140 x 240mm
Quantum XL6000 XXX ≈5.51 x 9.45" 140 x 240mm 15
Superb EM200 XXX ≈5.51 x 9.45" 140 x 240mm

SINGER

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors

Inches Millimeters
P.O.E.M. CSD ≈3.54 x 3.54" 90 x 90mm 14

TOYOTA/PASSAP

Emb 
Only Name Format

Max Sewing Field
Max 

Stitches
Max 

Colors
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CHAPTER 25:

Glossary

3D foam—A material used between the stitches and 
the fabric, which gives a three dimensional effect 
to the embroidery.

A
Angle—Editing function to rotate the pattern in 

a counterclockwise direction. Angle can be 
programmed in 1 degree increments up to 359.

Anti-aliasing—A process of blurring a jagged line to 
give the appearance of a smooth line.

Appliqué—A pattern that includes a piece of fabric to 
replace a block of stitches. This fabric area will be 
“tacked” down with column stitches to outline the 
appliqué area.

B
Backing—Woven or nonwoven material used 

underneath the item or fabric being embroidered 
to provide support and stability. Can be hooped 
with the item or placed between the machine 
throat plate and the hooped garment. Available in 
various weights and in two basic types—cutaway 
and tearaway.

Bean Stitch—Three stitches placed back and forth 
between two points. Often used for outlining 
because it eliminates the need for repeatedly 
digitizing a single running stitch outline.

Birdnesting—Collection of thread between goods 
and the needle plate, resembling a birds nest. 
Birdnesting is normally caused by insufficient top 
tension or excessive bobbin tension.

Bobbin—Spool or reel that holds the bobbin thread, 
which helps form stitches on the underside of the 
fabric.

Bobbin Case—1) The unit holding the bobbin thread 
of a sewing machine; 2) adverse medical condition 
that arises from over-exposure to embroidery; 
usage—e.g., “She was a complete bobbin case.”

Buttons—Icons that activate a specific function 
when engaged (selected by using the left and right 
mouse button)

C
Cap Frames—Specialized embroidery frames 

(hoops) designed to hold finished caps for 
embroidering. Available in a variety of styles for 
various machines, with two basic styles being to 
sew the finished cap flattened out (for use on a flat 
machine) or sewing the finished cap (for use on a 
tubular machine) in its natural curve.

Card—Small, flat machine-specific media for storing 
embroidery and decorative stitches used for 
transferring designs to and from home machines.

Card Reader/Writer Box—A peripheral device 
attached to a computer or embroidery machine to 
enable the transfer of designs from the computer 
to the machine.

Creeding Stitch—See fill stitch.

Color Change—Code embedded in a design that 
tells the machine to change to a different needle, 
to sew with a different color thread.

Column Stitch—Formed by closely placed zigzag 
stitches. Often used to form borders. Stitches are 
typically same length. Also known as steil stitch. 
See satin stitch.

Complex Fill—A technique performed by the 
software in which complicated outlined areas are 
filled with individual blocks of stitches all joining 
seamlessly to act as a single block.

Condensed Format—Design format in which the 
design data is saved as outlines. These outlines 
contain information such as the stitch type, 
density and other parameters that the software 
will use to produce the stitch data. Since each 
stitch of the design is not saved in the file, storing 
designs in condensed format results in a lower file 
size.

Conversion Software—Stand alone utility program 
to convert one embroidery format to another.

Converter Box—Peripheral device for translating one 
card to another or from disk (hard disk, diskette, 
CD, Zip) to card.

Chapter 25: Glossary
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Copyright—The right of ownership to an original 
work of art. Automatically granted to the creator 
but transferable to another party by law or by 
contractual agreements.

Cupping—Concave distortion that occurs when 
designs are too dense for the target fabric and/or 
the fabric is inadequately stabilized.

Customizing—Basic design modifications including 
scaling, rotating, skewing, combining of designs, 
and/or the addition of lettering. Does not involve 
direct manipulation of stitches or objects.

Cutwork—Technique in which parts of the base 
fabric are removed, either by cutting, etching, or 
aetzing. Stitches cover raw edges of fabric.

D
Default—Settings for various options that are built 

into the system or software or designated by the 
programmer. New work will appear with these 
default setting unless changed by the designer.

Denier—Unit or weight used to measure the fineness 
of thread with low numbers representing finer 
sizes and higher numbers representing heavier 
yarns. Equal to the weight in grams of 9,000 Crepe 
meters of thread. Deniers are represented by the 
weight of the strands of thread, a slash and the 
number of strands per thread--120/2Den.

Density—The distance between stitches. Generally 
measured in millimeters or embroidery points.

Design Library/Catalog—A computer program 
which catalogues a collection of digitized 
designs kept by embroidery shops that allows 
an embroiderer to access the design by subject, 
stitch count, number of colors or icon.

Design Origin—The starting point of the design- the 
position of the pantograph when the Start button 
is first pressed.

Design Transfer—The process of moving designs 
between the computer and the embroidery 
machine.

Digitize—Modern term for punching, reflecting the 
computerized method of converting artwork into a 
series of commands to be read by an embroidery 
machine’s computer.

Digitize/Punch—The act of creating an embroidery 
design with the help of a specialized digitizing 
software system. The term “punch” originates from 
the first systems designed to create embroidery 
patterns. On these early systems, the design data 
was “punched” into a card or tape to be read into 
the machine.

Dongle—A small security device or key for your 
computer that attaches to either the parallel, USB, 
or ADB port and is used to protect software from 
being illegally shared.

Downloading—1) Transferring a design from the 
internet or a server to local storage (hard disk 
or diskette). 2) Transferring a design from local 
computer to card or directly to machine memory.

E
Editing—Changing aspects of a design via a 

computerized editing program. Most programs 
allow the user to scale designs up or down, edit 
stitch by stitch or block by block, merge lettering 
with the design, move aspects of the design 
around, combine designs and insert or edit 
machine commands.

Embroidery—Decorative stitching on fabric. 
Generally involves non lettering designs but 
can also include lettering and/or monograms. 
Evidence of embroidery exists during the reign 
of Egyptian pharaohs, in the writings of Homer 
and from the Crusaders of the 12TH century. 
Embroidery evolved from handwork to manual 
sewing machines and from handlooms and schiffli 
machines with hundreds of needles to high speed 
computerized multi head machines.

Embroidery unit—The machine part that contains 
the pantograph that holds and guides the hoop so 
you can embroider.

End Point—Last stitch of an object or block; exit 
point of a section.

EP—Embroidery Point. Unit of measurement, with 
10 points equal to 1 mm, which is the minimum 
distance the pantograph can move.

Expanded Format—A design format in which 
individual stitches in a design have been specially 
digitized for a certain size. Designs punched in this 
format cannot generally be enlarged or reduced 
more than 10 or 20 percent without distortion 
because the stitch count will not change.
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F
Feather Stitch—A type of stitch in which short 

stitches project at right angles from a main line of 
stitching formed similarly to coiling. Also known as 
ray stitching.

File Extensions—Characters (usually 3) following 
the period (“dot”) at the end of a file name which 
designate which programs can read the file. 
Windows programs may not read a file without 
an extension. Not normally in used on Macintosh 
prior to OS X.

Fill Stitch—Series of running stitches commonly 
used to cover large areas. Different fill patterns 
can be created by altering the angle, length and 
repeat sequence of the stitches. Also known as 
geflect stitch.

Flagging—Up and down motion of goods under 
action of the needle, so named because of its 
resemblance to a waving flag. Often caused by 
improper framing of goods. Flagging may result in 
poor registration, unsatisfactory stitch quality and 
birdnesting.

Frame—Holding device for insertion of goods 
under an embroidery head for the application 
of embroidery. May employ a number of means 
for maintaining stability during the embroidery 
process, including clamps, vacuum devices, 
magnets or springs. See hoop.

Format—A specific file type used for the designs 
created by the program.

G
Grain—The yarn directions on woven fabric. The 

lengthwise or straight grain follows the warp. The 
crossgrain or crosswise grain follows the filling. 
Off-grain describes the fabric when the filling is 
not at right angles to the warp. 

H
H Test—Method of testing thread tension. Stitch a 

one-inch block letter H with each needle bar. The 
reverse side of the completed embroidery should 
show a ratio of two-thirds top thread to one-third 
bobbin thread.

Hook—Holds the bobbin case in the machine and 
plays a vital role in stitch formation. Making two 
complete rotations for each stitch, its point meets 
a loop of top thread at a precisely timed moment 
and distance (gap) to form a stitch.

Hoop—Device made from wood, plastic or steel 
with which fabric is gripped tightly between an 
inner ring and an outer ring and attached to 
the machine’s pantograph. Machine hoops are 
designed to push the fabric to the bottom of the 
inner ring and hold it against the machine bed for 
embroidering.

J
Jump—There are two types of jump stitches. In 

the first, the Jump stitch is provided to allow 
a machine to sew a stitch longer than it would 
normally be able to sew at the given speed. This 
is performed by a mechanical operation of the 
machine. The second type of jump is used to 
allow the machine to move to a new location in the 
pattern to begin sewing.

L
Lettering—Commonly known as “keyboard 

lettering” or monogramming. Created by using an 
embroidery/lettering program on a computer or 
from a machine automat. Most lettering software 
allows the user to select from various fonts and 
provides the ability to select letter height, density 
and other characteristics.

Line Carving—Line carving is a split or break applied 
to stitches to produce an effect. This is normally 
applied to Satin Stitches where it will produce the 
most effect.

Lock Stitch—1) Commonly referred to as a lock-
down or tack-down stitch, a lock stitch is formed 
by three or four consecutive stitches of at least 
a 10-point (1 mm) movement. It should be used 
at the end of all columns, fills and any element 
where jump stitches will follow, such as color 
changes or the end of a design. May be stitched in 
a triangle or in a straight line. 2) Lock stitch is also 
the name of the type of stitch formed by the hook 
and needle of home sewing machines, as well as 
computerized embroidery machines.

Looping—Loops on the embroidery surface are 
generally caused by poor top tension or tension 
problems. Typically occurs when polyester top 
thread has been improperly tensioned. Excessive 
density can also cause looping.

M
Memory Card—See card.
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Motif—A specialty pattern, generally stored in a 
library and applied to running stitches for creative 
effects. Looks like built in specialty stitches on 
domestic sewing machines.

N
Nap—Nap is the “fuzzy” part of a fabric that is 

usually directional in nature. Corduroy and velvet 
are good examples of fabric which has a nap or 
a pile. If smoothed with the hand in one direction, 
nap is typically shiny in one direction and not shiny 
in the other.

Needle—Small, slender piece of steel that penetrates 
the fabric, carrying the thread through into the 
hook assembly. The needle has an eye for carrying 
the thread, a groove for holding the top thread 
as the fabric is pierced and a scarf to allow free 
passage of the hook point. Machine embroidery 
needles come with sharp points for piercing 
heavy, tightly woven fabrics; ball points, which 
glide between the fibers of knits; and a variety of 
specialty points, such as wedge points, which are 
used for leather construction.

Needle Bar—Bar which holds the needle and 
regulates the distance to which the needle is 
driven into bobbin assembly.

Needle Plate—The metal plate located above the 
hook assembly of an embroidery machine. This 
plate has a hole in the center through which the 
needle travels to reach the hook and form a stitch. 
Also known as a throat plate.

O
Offset—1. The distance from the beginning to the 

end of the design. 2. The distance between needle 
penetrations in a fill pattern. 3. The distance from 
the edge of an object that the underlay is placed. 
4. The ability to move the pantograph out of the 
design with a specific movement and then return 
to the original point. Used for placing appliqués.

Origin—The starting point of your design. Also called 
home.

Overlap—1. When one color block or stitch sews on 
top of another. 2. The amount rows of stitches sew 
over each other at a junction in a complex fill.

P
Pantograph—The drive mechanism on the 

embroidery machine to which the hoops are 
attached. The pantograph has the ability to move 
in two directions, according to the X Y positions of 
the stitches of a design.

Pile—A fabric with a surface of upright yarns, cut or 
looped, as corduroy, or terry towels.

Piqué—A medium-weight fabric, either knit or 
woven, with raised dobby designs including 
cords, wales, waffles, or patterns. Woven versions 
have cords running lengthwise, or in the warp 
direction. Knitted versions are double-knit fabric 
constructions, created on multi-feed circular 
knitting machines.

Pitch—Degree of slope or angle of stitches in relation 
to a base line.

Points—See EP.

Pooching—See cupping.

Presser Foot—Metal device that touches the goods 
being embroidered while the needle is in the 
goods. The main function of the presser foot is 
to hold the material being embroidered until the 
hook point catches the thread loop formed by the 
needle rise.

Puckering—The result of fabric being gathered by 
stitches. Many possible causes include incorrect 
density, loose hooping, lack of backing, incorrect 
tension (especially when combined with polyester 
thread) or dull needles.

Puffy Foam—Trademarked name for 3D foam.

Pull Compensation—Digitizing technique that takes 
into account the distortion of the design that will 
occur because of the interaction of the thread with 
the goods.

Punching—Conversion of artwork into a series 
of commands to be read by an embroidery 
machine’s computer. Derived from an early 
method of machine embroidery in which a part of 
the machine called an automat reads paper tapes 
or Jacquards punched with holes representing 
stitches, pantograph movements and other 
commands. While still capable of producing paper 
tape, many computerized digitizing systems now 
store this information on disk formats.
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Registration—Correct registration is achieved when 

all stitches and design elements line up correctly.

Running Stitch—Consists of one stitch between two 
points. Used to travel within a design or create 
outlines or detail on a design. Also known as walk 
stitch.

S
Satin—A type of stitch comprising of only two needle 

penetrations alternating sides to sew a column 
forming closely arranged zigzag stitches. Can be 
laid down at any angle and with varying stitch 
lengths. 

Scaling—Ability within a program to enlarge or 
decrease the size of a design. In expanded format, 
most scaling is limited to 10 percent to 20 percent 
because the stitch count remains the same 
despite the final size of the design. In condensed 
or outline formats, scale changes may be more 
dramatic because stitches are recalculated at the 
new size at the pre determined density resulting in 
a proportional change in stitch count.

Selvedge, selvege, selvage—The outer finished 
edges along the length (warp) of piece goods. 
These edges are usually a little stiffer and firmer 
than the crosswise cut edge of the fabric and 
these edges will not ravel.

Shortening—A digitizing technique that places 
shorter stitches in curves and corners to avoid an 
unnecessarily bulky build-up of stitches.

Special functions—Codes programmed into a 
pattern designed to cause the machine to perform 
a specific function such as Stop, Trim, or Color 
change.

Specialty Fill—Born of recent technology, a fill stitch 
capability that produces a fill with a “relief” or 
motif design within the fill stitch area.

SPI—Stitches per inch; system for measuring density 
or the amount of satin stitches in an inch of 
embroidery.

SPM—Stitches per minute; system for measuring the 
running speed of an embroidery machine.

Step (length)—The length of each stitch in a step 
stitch fill block or for step underlay stitches.

Step—Method of filling an area where the stitches 
are divided into smaller increments of a predefined 
length.

Step Satin—Type of step stitch where all stitches of 
the fill are of the same length providing a smooth, 
flat appearance. The most common of the Step 
Fills, this stitch type is often referred to as simply 
Fill Stitch or Tatami.

Step stitch type—Various stitch types created 
by altering the division of stitches in the step 
area. These stitch types are used to give the 
appearance of different textures within the fill area.

Steil Stitch—Small zig zag stitching, straight or 
curved with the stitches laying close together. See 
column stitch.

Stitch Editing—Digitizing feature that allows one or 
more stitches in a pattern to be deleted or altered.

Stitch Formation—The process of making one 
complete stitch. The eye of the needle carries 
the top thread through the fabric, as the needle 
reaches its lowest point and begins to rise, a loop 
is formed behind the needle. As the needle rises, 
the point of the hook approaches and grabs the 
loop off of the needle. The thread is then carried 
around the bobbin by the hook, twisting it around 
the bobbin thread. The take up lever then pulls the 
thread up pulling the stitch tight.

Stitch Processing—1) The calculation of stitch 
information by means of specialized software 
allowing scaling of expanded format designs with 
stitch count compensation. 2) A trademarked 
software feature developed by Wilcom Pty. of 
Australia.

Stock Designs—Digitized generic embroidery 
designs that are readily available in sets through 
design companies.

T
Tatami—See fill stitch.

Tension—The stress a sewing machine applies to 
the thread during stitching to regulate the balance 
between the top (needle) and bottom (bobbin) 
threads. Proper thread tension is achieved 
when about one third of the thread showing on 
the underside of the fabric on a column stitch 
is bobbin thread. Generally, a looser tension 
is desirable to minimize sewing problems and 
enhance sewing performance.

Textured Threads—Threads that have been false-
twist textured to entangle the parallel continuous 
filament.

https://lindeegembroidery.com
https://lindeegembroidery.com/shop/anatomy-of-a-design-how-to-think-like-a-digitizer-detail


346  |  The Embroidery Recipe © 2018. lindeegembroidery.com
Duplication, reproduction or use of this project by any other instructors or groups is not permitted without prior written consent from Lindee G Embroidery.

PA
RT 6 Leftover Crumbs

Thread—Fine cord of natural or synthetic material made from two or 
more filaments twisted together and used for stitching. Machine 
embroidery threads come in rayon, which has a high sheen; cotton, 
which has a duller finish than rayon but is available in very fine 
deniers; polyester, which is strong and colorfast; metallics, which have 
a high luster and are composed of a synthetic core wrapped in metal 
foil; and acrylic, which is purported to have rayon’s sheen.

Tie in/Tie off (stitches)—Very small stitches that are sewn at the 
beginning/end of a block to tie the thread to the fabric to avoid thread 
pullouts. These stitches are also used before and after cutting thread 
or changing colors on the machine.

Troubleshooting—The process of locating and solving problems either 
in the embroidery or digitizing process.

Two-Ply Stitch—A two-ply stitch is a double running stitch. The stitch 
is formed by the machine sewing a complete running stitch area and 
then coming back over the same area and stopping where it started. 
Sews from point A to point B and then from point B to point A.

U
Under thread—Bobbin thread used to tie the top thread of the 

embroidery.

Underlay (stitches)—Stitches that sew before the fill area, which 
stabilize the fabric. This ensures that the original shape and look of 
an embroidery design will be preserved from the effects of the push/
pull effect of a fabric. There are three basic types of underlay (central, 
outline, zig zag).

Uploading—Transferring from a smaller device or media to a larger one 
such as sewing machine to computer, computer to internet.

V
Verify—Sample sew-out of a new embroidery design to make sure the 

pattern is correct.

W
Walk Stitch—See running stitch.

Warp—Threads running the length of a woven fabric, sometimes known 
as the lengthwise grain (little to no stretch) (see weft and grain)

Weft—Threads running at right angles to the length of a woven fabric, 
sometimes known as the cross grain (very little to some stretch) (see 
warp and grain)

Wire Frame—A view mode where only the outlines of a block are shown. 
This is especially useful for placement and editing where a transparent 
view of the frame will provide more accurate placement.

Z
Zigzag—Type of satin stitch where both stitches lie on an angle to the 

stitch direction.
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