Bobbins and what you should know about them


The lowly little bobbin is usually taken for granted.  That is because until a few years ago there weren’t many choices and of the choices available very few provided acceptable results.
While I was at Tajima West I became quite interested in bobbins and how they related to the embroidery machine.  Tajima had introduced us to a slick little tool called a bobbin tension gage.  What an eye opener that was, especially when used with the upper thread tension gage that had been around awhile.

For a long time I’d known that the embroidery process was having a balance between the bobbin tension and top tension.  Of course, that’s how we get the hallowed 1/3, 1/3, 1/3 thread distribution on the back of the embroidery.

What wasn’t apparent was how delicate the balance is.  Looking back, I’m pretty sure Mr. I. Tajima was well aware but hadn’t shared that.  After much messing around and testing I was able to discover what it was all about.

As it turns out, the balance is a pretty specific ratio of top tension to bobbin tension and for Tajima machines that happened to be a ratio of 4:1 to 5:1.  Put a little clearer; if your bobbin tension is 25 grams as measured on the gage, your top tension needs to be between 100-125 grams.

It also turns out that this ratio isn’t the same for all machines.  In order to determine, you set the bobbin tension to a nice low number somewhere between 20-25 grams and adjust the top tension until you get the “magic 1/3” thread distribution.  Now, measure the top tension and those numbers are “the” ratio.

Why is this important or why should you even care?  Do you ever get unexplained looping of your top thread?  Do you get mysterious thread breaks or fraying?  Do you ever get a bird’s nest that didn’t happen because you forgot to put the bobbin case in?  The bobbin tension gage shines a spotlight on those problems.

Put your average V-15 poly bobbin in a bobbin case and adjust the tension to, say, 20 grams with the gage.  Now, start pulling the thread through the gage at a constant rate and watch what happens to the indicator needle.  Suddenly pops up to 30 grams, later pops up to 40 grams, wow, it pegged the meter and on and on.

We now know that we have (for sake of this) a 5:1 ratio on this machine.  We also know if we loosen the top thread tension too much we get stitching that looks like shag carpet.  So, let’s look at what we just saw.  When the needle spiked to 30 grams we were, at that instant, 50 grams too light on the top tension based on our ratio.  The other spikes work the same way…

What we don’t know is where these spikes actually happen in the stitch formation cycle.  Sometimes it won’t have any effect because the machine isn’t in the process of pulling up the stitch.  But, if it does happen while the machine is trying to pull the thread out of the hook area (and needle plate) there isn’t enough resistance on the top thread and instead of pulling the top and bobbin thread from the hook area, it pulls what it needs off the top thread cone.  This, at best, causes the top thread to loop because it didn’t make a tight stitch.

If it happens early in the stitch cycle it holds the top thread down, close to the hook and the hook point spears the thread and causes it to fray or break.  When the meter pegs high and you are in the stitch cycle, that is the same as running the machine without putting the bobbin case in and you WILL get a bird’s nest.

Like I said before, these problems are only problems when the machine is trying to pull up and lock the stitch so it isn’t going to affect the stitch formation if it dies down beforehand.  However, when you are running at 600 stitches per minute (that’s 10 stitches per second) pulling off just a couple of millimeters of thread each time, the odds are NOT in your favor.

When you turn your embroidery over and look at the back you can see how it affected the sewing because, on column (satin) stitches the 1/3 distribution will be ragged.  Didn’t cause any real problems, but wasn’t a clean job, either.

After testing several brands and types of bobbin I came to the conclusion that the Coats America Spun Poly bobbin was the best bobbin on the market at the time.  Even though it was less expensive (meaning less profit to us) we encouraged all of our customers to use this bobbin.

Because Tajima West had such a good reputation, everybody wanted us to sell their products.  I can’t tell you how many bobbin suppliers I turned away, but it was quite a few because, by then, many people had gotten into the business of making bobbins.

Then, one day, these guys came to Tajima West wanting us to sell their bobbins.  Their claim to fame was that their bobbin was every bit as good as the good ‘ole V-15.  I went into my office, picked up my bobbin tension gage and put one of their bobbins to the test.  Sure enough, it performed just like the V-15 we’d been selling (happened to be the most popular bobbin on the market).

I then put a Spun Poly bobbin on the gage and began pulling it through and the indicating needle sat, essentially, still.  After showing them, I told them when they brought me a bobbin that performed “like that” then we had something to talk about.  

They didn’t take to kindly to my rebuke, looked at me like I had rocks in my head.  What I didn’t know, because I’d never heard of them, was they represented a pretty large USA thread company.  After all, they had just developed a bobbin.

Months later I got a package in UPS from a company I didn’t recognize.  When I opened it up there were some more bobbins and a “strip chart” about a foot long where they had recorded the variations in their 135 yard bobbin to the V-15 with a letter explaining that this new bobbin had 17% less spikes than the V-15 and would I test them again.

Wanting to be fair, I did test them and it only took a few minutes to see that what they considered an improvement was barely a drop in the bucket.  When I finished the test, because they seemed like they wanted to “do good”, I wrote them a long letter explaining the dynamics of the embroidery process and that any spike was not good.  I explained that it is okay for the bobbin tension to vary some, as long as it wasn’t jerky.  Meaning, it could “drift” up and down a little.  I never heard from them again for a long time.

The next time I heard from them they proudly announced that “they got it” and showed me the first version of the Magna-Glide bobbin.  I put it on my trusty gage and low and behold, the needle just sat there until I’d pulled the last inch off the bobbin.

The company is Fil-tec and they developed, after a couple of beta versions, what I would call the “perfect bobbin”.  Not only does it sew exceptionally well, the tensions remained constant bobbin after bobbin and it didn’t cause any buildup in the bobbin case or hook.  As well, because of the consistent size of the thread, we were able to net more stitches per bobbin.

And, finally, when we setup a machine with all the bobbins set equally and all the top tensions properly adjusted the bobbins would all run out within less than a foot left on the one with the most thread on it.  No excuse to fall for the unwise decision to change bobbins one at a time as they run out, but more on that in another article.

