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Introduction 
This booklet describes a method of applying load bearing fibers (óstringsô) in a load path distribution to a sail 

blank. A typical load path is shown in Figure 1. This was adapted from some old Sobstad promotional 

literature and shows an indication of the direction of the maximum loads at different parts of the sail. It is 

important to recognize that each bit of the sail has loads pulling on it from all directions, not just those 

shown in the figure. Also, even these maximum load paths change with mast bend or jibstay sag, wind 

conditions, sheeting angles, twist adjustment, 

etc. In relation to sails for model yachts, these 

are relatively minor concerns. You donôt have 

to match something like Figure 1 exactly. A 

reasonable distribution of threads top to 

bottom is all that really seems to matter. 

You can make the sail blank as described in 

Making Model Yacht Sails, Part 1 or you may 

purchase one from a sailmaker. (A sail blank 

is the basic sail without batten pockets, corner 

reinforcements, grommets, etc.) The final 

result will be the model yacht equivalent of 

the Ulmer-Kolius Tape Drive
Ñ
 sail. Having 

experimented with string sails for the last five 

years, I have concluded that they  are most 

definitely not a breakthrough in model 

sailmaking, but that they do have certain 

advantages (most notably by giving the sail a 

greater wind range), albeit with a cost in time 

in making them and in durability for those 

who do not like sail maintenance. 

When I started racing big boats as a kid, we 

had cotton sails. What a pain. They had to be 

very carefully dried whenever they got wet. 

Early on we got a set of sails made of a new 

material, Dacron! They were very fast and 

much easier to take care of, a big 

improvement. Later, when mylar / woven 

Dacron sail material came out, we found that 

our sails were lighter and held their shape 

better as the wind changed. Unfortunately the 

mylar began to peel off after a couple of years 

and the shape deteriorated almost as quickly 

as sails made from plain Dacron. A few years 

later, a major revolution began to take place. 

Sailmakers started to cut the panels in smaller 

and smaller pieces and to align them so that 

the stresses in the sail corresponded with the 

strongest axis of the sail material. About then 

Butch Ulmer came out with his Tape Drive concept where load bearing self adhesive Kevlar tapes were 

applied in a load path distribution on a relatively light sail seamed with simple broadseams. Sobstad used a 

similar concept (Genesis
Ñ
) which they pioneered. Load bearing fibers were laminated between two tough 

layers of flexible plastic. ñGarbage bag materialò according to a local Sobstad rep.  

Figure 1 

A Typical Maximum Load Path Distribution 
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I just had to try to duplicate the concept of orienting fibers along the sailôs principal load paths. The Sobstad 

method did not seem practical, so I adapted Ulmerôs approach to our scale. My first sails using this concept 

were made of Clear Micafilm with the load paths reinforced with 1/8 or ¼ inch mylar splicing tape (used for 

fixing audio tapes, e.g. Radio Shack #44-1128). They were reasonably effective, but it was very hard to get 

the tape stuck on properly without causing the sail to wrinkle. I also exhausted the local supply of the tape. 

After several false starts, I found that I could glue fine threads onto Micafilm with thinned Balsarite. This is 

a logical adhesive because it is made by the manufacturer of Micafilm to glue the film down. Balsarite is 

normally brushed onto the frame of the model aircraft and allowed to dry. The Micafilm covering material is 

then secured in place with heat, using a special ócovering ironô. Unfortunately, I found that using the glue in 

this way could cause wrinkles with just a slight mistake in the heat setting of the iron. So I just brush the 

thinned glue on and let it dry. Fortunately, it stays flexible for years. I began experimenting with this idea in 

1991, making sails for a short lived Marblehead project. Load bearing Kevlar threads were glued to the 

ófuzzyô side of clear Micafilm panels and the panels were then assembled. At the corners, where all the 

threads came together, I glued on little corner reinforcements of 0.015 inch sheet acetate with Devcon 

Plastic Welder. Although the reinforcements were small, their strength was quite amazing.  

Because of the high aspect ratio of an M rig, these sails held their shape more effectively than those I saw on 

the competitorôs boats. About this time the M was put on the back burner and I started making ECï12 sails. 

I quickly found that laminating the threads (óstringsô) to the fuzzy side of Micafilm eventually caused the sail 

to curl unacceptably, most likely from glue shrinkage. Although the thread adhesion is not nearly as good, I 

now glue the threads on the shiny side of the film.  

The first sails were made of individual panels that had the threads already glued on. Later I found a way to 

allow the threads to cross the seams, making continuous load bearing elements from head to foot. The seams 

became much stronger now and do not creep with time. This booklet will show you the method to do this. 

As I made more and more string sails, I experimented with each sail and learned the hard way what works 

and what does not. Iôve tried making the glue thicker and thinner than the specification to follow. Either the 

sail was too stiff or the threads would come loose. Iôve used all sorts of materials for the strings: Kevlar, 

carbon fiber, Technora, Dacron and glass fiber. Dacron is very hard to work with because it stretches as it is 

applied, causing wrinkles. Technora is the best choice for flexibility and for fineness of the threads that can 

be used, but my only source for it comes from disassembling cordage. This is not an easy task. As you 

unbraid the rope, at a certain point the fibers become interwoven and further dividing the strand results in a 

lot of wastage. You can spend perhaps five to ten minutes preparing one thread. That translates to three to 

four hours just to prepare the strings. My favorite material for more than adequate strength, reasonably small 

size and ease of use is Kevlar bead thread, #001, (Gudebrod, Inc, Pottstown Pa., available at TSI, 1-800-

426-9984). 

There is no question that making string sails is a lot of work. I expect to spend six or more hours applying 

the threads to an EC-12 sail. Is it worth it? There is no single answer to this question. You must be 

reasonably skilled with your hands to consider making them. If you are óall thumbsô the project will be an 

exercise in frustration. When I first used my string sails I found them very fast, but it was not clear whether 

the sail shape (which was new) or the strings were the cause. Recently Rod Carr, Sailmaker, has been 

making sails out of various weights of TRI-SPI ( Dacron fibers laminated in a mylar sandwich) using my 

seam positions and using a duplicate set of sail blocks that I made for him. The shapes produced are similiar 

to mine, provided the block choice and luff allowances are the same. Although we have not yet had a chance 

to do controlled sail testing of string sails vs. those made of TRI-SPI, I currently think that in conditions 

suitable for the chosen weight of TRI-SPI, there is no major variation in the power produced. Perhaps the 

string sails are a little easier to read, but this is a minor point. The wind, however, rarely stays within the 

wind range of a given sail all day. Certainly you can change sails as the conditions change but, at least in our 

area, itôs often not done. In addition, some courses have, by their nature, light spots in critical areas. Here 

string sails offer some advantage.  

So a string sail can function as an all purpose A rig sail. It will hold its shape almost as well as a sail made of 

clear Micafilm alone in drifting conditions, yet when the wind comes up to maximum A rig weather the sail 

will still  work essentially as well as one made for heavier air. Of course the potential advantage here is 

dependent on the typical winds on your pond. I donôt recommend string sails for ECï12 B rigs. There is no 
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need for the large wind range, and durability may be a problem. (Model yachts that use high aspect ratio 

sails, like Marbleheads, may find some benefit in using string sails for the B rig because of the higher vertical 

loads.) 

Make no mistake: string sails are not a panacea. They are relatively fragile because of the base material used. 

They are susceptible to creases. Occasionally a few strings may come loose and need to be stuck back down 

again. This turns out to be rather easy. You can do it at the pond if necessary. Iôll tell you how later. In spite 

of the negatives, Jerry Brower has used the 1994 string main that I made for him in over 85 regattas. (Itôs 

shown on the cover of Optimizing the East Coast 12ïMeter.) This has been a fast sail. It has required 

occasional maintenance, mostly sticking one or two strings back down, but our recent sail photos show that 

the sail shape today is essentially the same as when it was new. If you are willing to spend the time and effort 

to learn to apply the strings, and to learn how to take care of string sails, you may want to use the methods 

outlined in this booklet to convert a sail blank into a string sail. 

I should mention that I may have found a solution to many of the problems related to string sails. As of 

September ó97, I have made only four test sails by this new method, but the results so far are quite 

encouraging. The óthreadsô on this sail are individual filaments of linear Kevlar yarn that is not interwoven. 

The very small individual fibers ( 0.3 mils diameter, about 1/10 the size of a hair) fan out from the corners, 

giving the appearance of a North 3DL
Ñ
 sail. The layout of the threads is more modern too. Some of them 

start at the clew and fan out all along the luff, while others run from head to clew and from head to tack. 

Because the fibers are so small, much less glue is needed, and the glue is water thin. The total thickness of 

the sail including the threads has  gone from about 8 to 9 mils to about 4 mils. This helps light air shape. 

There may be less drag, but this is of unknown significance. The first test sails seem reasonably fast, but long 

term durability is not yet known. Nonetheless, at this point we see none of the minor degradation with time 

that we have come to expect with string sails. You will find a brief description of the method I currently use 

to make what we decided to call ófilament sailsô in the appendix.  

A further word about the appendix: several of the articles were originally written for our club newsletter, 

The Waterlines, or as a part of Optimizing the ECï12. I have included them here because I thought that they 

would be useful. Their focus is primarily on the ECï12, but the material may be adapted to other classes. 

 

A Warning: You may have already gathered from the cartoon on the cover that 

there is potential danger of fire or explosion in making these sails with the materials 

and solvents suggested. In addition to these risks, the solvents used are proven 

health hazards. Toluene, for example, is a known liver and brain toxin. Consider the 

risks before you decide to proceed. Use adequate ventilation and consider the use 

of an appropriate respirator. Be ever cognizant of the risk of fire, too. 
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Getting Started 
 

 

Some of the things that you will need are shown above. The most convenient work surface is your sail 

board. If you have not already made one, there is an article in the appendix on laying out the sail plan on the 

board. Here, a nearly finished sail is suspended above the board, pinned to blocks. There is more on this to 

follow. The strings are glued to the sail blank (shiny side to prevent curling) with thinned Balsarite. Use the 

original formula, No. 6000.  

The glue recipe, by weight: 

¶ 175 grams Balsarite (original formula, No. 6000, by Coverite) 

¶ 100 grams toluene (toluol) 

¶ 100 grams xylene (xylol) 

The xylene is added to slow the drying of the glue. You may substitute the same weight of toluene if you 

wish. A good quality one inch modelerôs brush is required, like the sort used to dope model airplanes. Get 

one at the hobby store. A cheap brush will push the threads out of position when you apply the final glue 

coat. In the background, note the pieces of ¾ inch thick Styrofoam. These are placed under the suspended 

sail to support it where the threads are being applied.  

Note: Jeff Proulx and I are now experimenting with thinned Sig Stix-It instead of Balsarite. It may not shrink 

as much with age, allowing the threads to be applied to the fuzzy side of the material for better adhesion. 

Photo 1 
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To help the threads bond to 

the shiny side of the clear 

Micafilm substrate, gently 

wipe the surface with steel 

wool and toluene. Donôt 

scrub too hard or you will 

wrinkle the sail.  

Note: if you are planning to 

apply strings throughout the 

sail, rather than just at the 

corners, the sail blank should 

made with the shiny side of 

the panels all facing one side 

of the sail, rather than 

alternating shiny - fuzzy, 

shiny - fuzzy, and so on. This 

means that the actual seam 

will bond the shiny side of the 

material to the fuzzy side. See 

page 23 in Part 1 for more 

details on how to assure a 

good bond. Because the 

strings will greatly strengthen 

the seam, 1/8 inch sailmakerôs 

tape can be used instead of 

the conventional ¼ inch tape. 

I find that itôs easier to make 

fair seams with the 1/8 inch 

tape. Sewing the seams is 

unnecessary and not 

recommended. The stitching 

will just interfere with the 

application of the strings. 

A word about sail material 

choices: Clear Micafilm 

(#2505, 65 inches, or #2605, 

15 feet) is currently the best 

choice for string sails. Itôs available through Tower Hobbies (1-800-637-4989). An alternate, if you can find 

it, is Bainbridge Test 505.  

Using other materials, such as Pearly White Micafilm, one of the various colored Micafilms, TRI-SPI 40 or 

heavier, is not advised. I found that such sails were not responsive in very light winds. The top seam might 

not pop across after a tack. They were no worse in this respect than non-reinforced sails, but by using heavy 

fabric, you give up the principal advantage of string sails, that of a large wind range. 

 

Photo 2 
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Making a string positioning guide: 

On an 11 by 14 inch sheet of graph paper, draw lines radiating from a point at the top of the sheet to points 

spaced about ¾ inch apart on the bottom of the sheet. Number each line for later reference. Twenty-five 

lines are more than enough. This sheet is labeled óreinforcement pattern gaugeô in the photo. 

Measure the chord at about one third down from the top of the sail and mark this length (shown with a T 

symbol above) on a strip of paper. Position the paper strip over the radiating lines corresponding to the 

number of strings you are planning to use for the sail and mark the positions. ECï12 mains work well with 

18 to 23 threads and ECï12 jibs with 16 to 19 threads. More is not necessarily better, as the head can 

become too stiff. By angling the paper strip as shown, you can make the spacing of the threads gradually 

tighter as you approach the leech. Donôt overdo this as there still are substantial loads near the luff. 

 

Photo 3 
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Transfer the marks on the paper strip to the sail with a felt tip marker. The marks for the threads at the luff 

and the leech should be about 1/8 inch from the edge of the material. Notice that there is no hem at the leech. 

It is not necessary. There is also no luff pocket in this particular sail because itôs a main that will not use a 

jackline. A hem at the luff is not needed here either. (The option of a jackline, which would require a luff 

pocket, is discussed in Part I. Jibs also have a pocket at the luff.) 

Now make another paper strip to mark the string location about two thirds down from the head. You should 

not need other location marks. Extras will just be confusing later. 

 

 

Photo 4 
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Supporting The Sail Blank 
 

 

 

If you are applying strings 

throughout the whole sail, 

rather than just at the corners, 

the sail must be supported so 

that it hangs freely, as shown 

above. If you donôt do this, 

some of the strings will end up 

too tight, ruining your sail. 

Remember, shiny side up, to 

avoid later curling at the leech. 

Here, a variety of wood blocks 

have been clamped to the 

working surface (an old hollow 

core door). The sail is pinned to 

the blocks, which are then 

positioned to get the right 

tension. The sail should not 

touch the work surface, and the 

leech should be rather loose. 

(You want the sail órelaxedô as 

you apply the threads. 

If you are just planning to apply 

strings to the corners, the sail 

does not need to be suspended. 

All that is necessary is to stick 

the corner to a small sheet of 

cardboard sprayed with 3M 

Artistôs Adhesive (No. 6065) 

while the strings are being 

positioned. 

 

Photo 5 
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This photo shows in more detail how the head is temporarily pinned to the block (about 1 inch high) that 

supports it. Notice the small tab of fabric that projects beyond the final dimensions of the sail. A couple of 

pieces of masking tape stiffen the tab so that the push pin will not tear out. 

 

Photo 6 
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Photo 7 shows how the tack is supported, in this case for a jib. Note the luff pocket for the jibstay at the 

upper left. You can also see five strings draped along the sail, prior to their being glued in position. Support 

the clew in a similar manner. 

 

 

Photo 7 
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Preparing The Strings 
 

 

If you are using the Kevlar beading thread mentioned in the introduction (available from TSI, 1-800-426-

9984) you will find that it has a natural curl as it comes off the spool. This can be largely removed by pulling 

the thread between your thumbnail and finger. (Be careful not to cut your finger by pulling too hard.) 

Instead of beading thread, other materials may be used, each of which have their own peculiarities. Most that 

I have tried come from óreverse manufacturingô various materials. With difficulty, carbon fiber tow can be 

separated into small strands, but it is very hard to maintain a constant thickness.  

Linear fiberglass laminate material makes reasonable strings. It has about 3 times the stretch of Kevlar, but 

itôs still strong enough. (The overly strong Kevlar can cause a washboard effect on the sail if not applied 

with care.) Like the rest of these alternate materials, the individual bands of the linear fiberglass must be 

removed from the stabilizing cross strips, then split into half, and half again, and maybe half again etc. There 

always is some interweaving of the individual filaments, so this becomes a tricky job, with a lot of wastage. 

If you donôt mind a lot of work separating filaments, Technora salvaged from the core of a scrap of hi-tech 

marine line is a reasonable choice. You just keep separating the core into smaller and smaller parts, but 

eventually you will run into interwoven filaments. At that point, you usually still need to separate each strand 

into four parts. (Donôt just skip this last step or your sail will look as if you glued rope on it.) The individual 

strings should be no larger than the finest sewing thread. Smaller is better. Except for the work involved, 

Technora makes a very nice material, because it is very supple and lies flat on the sail with ease. Itôs also 

incredibly strong. 

Photo 8 
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Applying The Strings 
 

 

 

 

 

Here the first string is secured at the head, about 1/8 inch from the luff. The glue (described in the 

introduction) is applied with a Q-tip stuck on the end of a bamboo skewer. It gives better control than a 

brush. Only a half inch of string is stuck down at this point. 

Be sure to start applying the strings at the luff, not the leech. When I worked from leech to luff, I found that 

there was much more of a tendency of the leech to curl. Also, the strings must be applied sequentially to 

avoid a washboard sail. 

Warning:  unless you want to look like the fellow in the cartoon on the cover, always be aware of fire 

hazards when using this very volatile and potentially dangerous glue. Make sure that you have plenty of 

ventilation.  

 

Photo 9 

 

 


