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In the last issue we considered the feed mechanisms,
the bobbin designs, and the stitch types characteristic
of sewing machines used for sailmaking and canvas
work. That article serves as an appropriate introduction
for a survey of the actual machines in use. There is no
single machine (not even the one that we sell) that can
be said to offer everything a sailmaker needs. Unfor-
tunately, sailmakers’ needs are so varied that a machine
characteristic that is an advantage in one task can
become a serious limitation in another. But it is possible
to choose a machine that will best serve a particular
user’s needs. | want to review the advantages and disad-
vantages of some of the most popular machines in use.

The following machines will be considered — note
that they are all lockstitch zigzag machines:

Pfaff 130, 138, 238, 438
Consew 99, 146RB
Brother 652

Singer 107, 143

Singer Centurion
Singer 20U

Bernina 217-25
Jentschmann 98-2-8-650
Adler

| put the Pfaff machines first because we started out
as Pfaff dealers many years ago. These West German
machines have a reputation for an excellent medium-
duty zigzag bobbin hook design. The 130 is actually a
home machine no longer in production. Indeed, it is the
first zigzag home machine produced by Pfaff. They ac-
complished this by squeezing the parts from one of their
industrial heads into a casing meant for home use. The
casing is not even particularly appropriate — access to
the bobbin is from the left end of the machine while the
bobbin cage faces forward. But this is a minor problem.
The Pfaff 130 has an excellent reputation. It is so well
constructed that it is often used in a powerstand at 1800
stitches per minute. The feed mechanism on this
machine is a bit lighter than would be ideal for sailmak-
ing. And its straight stitch is of very poor quality. Finally,
upper tension adjustment is limited and rather coarse.

The other Pfaff machines listed are intended for in-
dustrial applications. The 138 is two inches longer than
the 130 under the arm, while the 238 and 438 are an addi-
tional one inch longer than that. The 138 is known as a
“J-arm” machine while its larger cousins are called
“long-arm” machines. Aside from this, the main dif-
ference in the machines is their speed capabilities. The
138 will sew 2800 s.p.m., the 238 will sew 3800, and the
438 6000. The increased speed is made possible by bet-

B

Pfaff 130 | Pfaff 138
Plaff 238 | Pfaff 438

ter bearing surfaces and better lubrication systems. The
438 has an oil reservoir similar to an automotible
crankcase — oil is pumped from there to all parts of the
machine. This reservoir is located on the top of the 238.
All three share the same design parameters. That in-
cludes the shuttle hook in the 130. In addition, there is a
swinging needle bar that ties the needle bar solidly into
the rest of the machine, making these machines more
suitable for medium-duty sewing.

The Consew 99 and 146, as well as the Brother 652,
are all mechanical derivations from the Pfaff machines.

They have the same shuttle hook design and the same
Continued on page 3
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EDITORIAL

WIRITHER
SAILMAKING?

This column gives me a chance every three months to
sit back and reflect about the business of sailmaking. It
is an opportunity that not many sailmakers have. They
are, for the most part, busy meeting deadlines and sell-
ing the sails that create new deadlines. So | have a
serious responsibility here — | must think ahead for all
of us. The responsibility is “serious’ in another sense
— it is seldom likely that the future will be friendly. All
of us, after all, fear and dread change. It is, if nothing
else, uncertain. And the future is sure to bring change.
Let me devote just a few paragraphs here to
sailmaking’s future.

It is, | am afraid, not a bright future. Ours is one of the
few surviving crafts that remains very much an art. In-
dividual craftsmanship and ingenuity is obvious and
usually well rewarded. Generally speaking, success in
this business comes to small lofts that do custom work
at relatively high prices. As | have indicated in earlier
issues of Fabric Foils the large production lofts are
often in serious financial trouble these days. Even when
the boating business booms, there has always been a
place for individual craftsmen in sailmaking. But | doubt
very much if this condition will last more than another
20 to 30 years.

This statement is grounded in the fact that the
materials with which we work are undergoing fun-
damental change. This change began with the introduc-
tion of rayon, nylon, and polyester some 23 years ago.
Synthetics have, of course, taken over the sailmaking
business. Because they are so much more predictable
and consistent than natural fiber-based materials, they
simplified sailmaking. There is no question but that the
Sailwright Academy, Sailrite Kits, and even this journal
all owe their existence to the fact that sailmaking is
easier (or, as | said earlier, more predictable) today than
it was just 30 or 40 years ago.

The same fact accounts in part for the enormous
growth of sailing and professional sailmaking. Thus far
all of us have benefitted from the “synthetic” revolution.

But let us consider where that revolution is taking us.
Bainbridge has just introduced a ‘“Polyknit” mylar-
coated fabric. This material is highly experimental at
this point, but | believe that it nevertheless portends the
future. A knit matrix can offer multidirectional reinforce-
ment to a mylar coating. And it can be manufacturedin a
loose matrix that is nevertheless consistent. The weak
point in sails of this material are the seams — the
coarse matrix just does not provide for good support at
needle holes. So the tendency is to design the fabric as
wide as possible. Coating techniques now limit that
width to about 54 inches.

There are only technical limitations to prevent the
knitting of entire sails. (Mike Oliveau first suggested
this possibility, so far as | know, some nine years ago.)
The mylar coating could be applied after they are knit-
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ted. The shape of the sail could be carefully controlled
by the knitting machine just as the shape of sweaters
and skirts is controlled now. It would be a matter of sim-
ple mathematics. There would remain a little work on
the edges and corners, done probably, at least for a
while, in the traditional way with sewing machines (al-
though | expect adhesives to supplant sewing machines
in the next few years), and the sailmaker’s trade as we
know it will disappear.

Unfortunately, there may be very little place for crafts-
men in the future. Start-up costs are now very low as lin-
dicate later in this issue. They will be very high when
huge knitting machines are required. Indeed, | see the
cloth manufacturers gradually becoming the sailmakers
of the future. They will send sail blanks to *'sail con-

Continued on page 3



Industrial Sewing Machines for the Sailmaker

Continued from page 1

swinging needle bar. The Consew machines are both
long-arm size while the Brother has a 3%-arm like the
Pfaff 138. About the only difference between the Con-
sews is that the 146 has a walking foot mechanism. It is
one of the very few walking foot zigzag machines pro-
duced. This makes it quite appropriate for seaming
operations but quite awkward for anything else. The
Consews both run at 3800 stitches per minute — they
have a gravity-feed oil reservoir on the top of the
machine.

The Brother 652 is a rather recently designed-ma-
chine. It has two features that set it apart from the 138
from which it is obviously derived. The first of these is a
sliding drive mechanism for the rotary hook that actually
gives it a variable speed. This addition to the machine
makes possible the second feature — a very wide 12
mm. zigzag stitch that actually works. The Consews
above also claim that stitch width, but it is possible only
if timing is very carefully set. The Brother variable speed
hook reduces the critical character of the hook timing at
any stitch width. As width increases, the timing become
more critical.

The Singer 107 is the workhorse 3-arm machine in
most lofts across the country. It is no longer in produc-
tion, but reconditioned and specially modified machines
(mostly from the Porter Sewing Machine Company in
Beverly, Massachusetts) are readily available. Consider-
ing that these machines are 15 or more years old and
that they have no engineering distinctions to recom-
mend them, their price (half or more of the Brother 652)

Consew 99 Consew 146RB

is somewhat hard to justify. But they have an excellent
reputation as extremely well-built machines that run and
run and run. Most of these machines do not reverse —

Editorial (Continued from page 2)

WHITHER
SAILMARING?

sultants” who will have the responsibility of specifying
the design, doing the finishing work, and installing the
sail to the customer’s satisfaction.

There is a bright lining to this dark cloud. Sails will be
much cheaper and that should encourage the growth in
popularity of sailing that all of us have benefitted from
in the last few years. Indeed, many of us may find our
roles as “sail consultants” more satisfying and pro-
fitable than as traditional sailmakers. FFO

only the 107W7 model does. Their speed is in the 2000
S.p.m. range.

The Singer 143 is a sister of the 107, intended primari-
ly for lightweight materials such as those used in
parachute construction. This machine has all the advan-
tages of the 107 and all of its disadvantages.

Singer 143 Bernina 217-25

The Centurion is Singer’s current long-arm industrial
machine. As one ad proclaims, “Commonality of design
features found in CENTURION lockstitch...machines is
the key to greater flexibility and cost effectiveness...”
The Centurion is very expensive, and one can wonder
whether the modular concept is of any value to
sailmakers requiring general purpose machines rather
than highly specialized machines that can be modified. |
have never talked to a sailmaker who is using a Cen-
turion.

The 20U from Singer is a Japanese import very similar
to the Brother 652 in size and speed capability. But it is
not, at least in my opinion, so well made. It does have a
three-position needle bar, but the stitch width is limited
to 5 mm (which means that it has a relatively small feed
dog) and timing is far more critical than with the
Brother.

The Bernina 217-25 is a 3%-arm machine that can be
used for heavy materials. It is heavier and better built
than either the Brother 652 or the Singer 20U. But it also
costs twice as much as they do. In spite of the fact that
it has an upper oil reservoir, the machine is rated at just
2000 s.p.m. This is a machine that | would be proud to
sell. Only the anticipated price objections kept us from
making the Bernina a part of our sewing machine line. It
is also true that the Bernina comes only with a standard
6-mm feed mechanism which limits its capability to han-
dle large pieces of fabric without special puller mech-
anisms. The Brother machine (which is the heart of our
Sailmaker) practically eliminates the need for pullers
with its extra-large feed dog. Continued on page 4
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What Makes A Good Cruising

What Makes a Good Cruising Sail?

At the Long Beach Boat Show this year, several peo-
ple suggested that | don't spend enough time discuss-
ing the needs of cruising sailors. It is true that racing
tends to occupy sail designers, myself included. Let this
be the first of many articles that will reverse that tendan-
cy!

All sails are designed for speed. And all sailors are in-
terested in sails that will deliver the best possible per-
formance over the range of conditions for which they
are intended. Why, then, an article on cruising sails? As
a matter of fact, there are some distinct characteristics
of cruising sails. | will consider them here under three
heads: sail shape, construction techniques, and fabric
selection.

Sail Shape

Cruising sails will be shaped to maximize the perfor-
mance of the boat just as a racing sail would be. But the
conditions under which that shape is intended to per-
form are quite different in the case of a cruising boat. A
boat used for racing can be expected to have an alert
and attentive helmsman. Cruising helmsmen, on the
other hand, while usually quite skilled, do not devote the
same attention to their task. As a result, cruising sails
should be built with rather rounded leading edges (see
Figure 1). This will widen the “groove” within which the
boat will sail fast. It increases the angle of incidence at
which the sail will stall. The peak peformance of the sail
will be inferior to that of a racing sail, but its ““good” per-
formance range will be broader and, thus, total day’s
runs will be higher.

The same sort of consideration affects the other three
parameters of sail shape: the extent of draft, its place-
ment in the sail, and the aspect ratio of the sail. Given
two similar boats, one intended for racing and one for
cruising, the sails for the latter should be rather full with
their draft relatively far aft and they should be low in
aspect ratio whenever possible. All of these characteris-
tics maximize reaching and running ability at the cost of
windward performance (see Table I). Since cruising en-
tails more reaching and running than racing, this is,
again, a maximization of cruising performance.

CRUISING

RACING

Figure 1: Entry Curve Optimization
Racing and Cruising

Industrial Sewing Machines for the Saiimakenr

Continued from page 3

our Sailmaker) practically eliminates the need for
pullers with its extra-large feed dog.

The Jentschmann machines from Switzerland are the
only ones considered here that are especially designed
for sailmakers (with the exception of the Porter Singer
modifications). They produce a whole series of
machines (many are also out of production Singer
modifications), but the 98-2-8-650 will serve to indicate
the basic characteristics of all that they offer. The arm is
very long. The 650 has a 26-inch under arm length, and
there are other machines in the line with much longer
arms. Speed is relatively slow, 1600 s.p.m. for the 650.
But speed is not usually a prime requisite for sail-
makers. Feed consistency is, and this is where the
Jentschmann machines excel. Special feed options in-
clude a belt feeding unit inside the presser foot. There
are also more common puller feed mechanisms avail-
able, but the belt in the presser foot provides excellent
stitch quality without the inconvenience of a separate
device mounted behind the needle. The one disadvan-
tage here is the price. These machines are extremely ex-
pensive — worthwhile in an environment where peak
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production efficiency is required but questionable
otherwise.

No discussion of sewing machines is complete with-
out some mention of the Adler. These West German ma-
chines are noted for their construction quality. There are
no better machines for heavy-duty applications. Unfor-
tunately, their price is as high as you might think it
should be. But, if you intend to do a good deal of work
with material eight ounces and above, the Adler line is
the proper place to start.

One more thing should be said before we end this
discussion of sewing machines for sailmakers. It mat-
Continued on page 5



Sail?

TABLE |
Racing and Cruising
Sail Parameters

Racing Cruising
Flat Entry Curve Full
Flat Draft Full
Forward Draft Placement Aft
High Aspect Ratio Low

Construction Techniques

The primary concerns in a cruising sail are, of course,
strength and durability. Racing sails require these char-
acteristics also, but the need for weight saving, speed in
setting and striking, and sail shape adjustment impinge
upon those cruising needs. No racer would insist upon
triple-stitched seams — it adds weight to the sail and it
increases the roughness of the surface over which the
wind flows. But triple-stitching makes good sense from
the cruisers’ point of view since seams are generally the
first part of a sail to fail. The thread, after all, rests on
top of the sail where it can be chafed away rather quick-
ly. But note that the thread “knot” will generally lie on
the bottom of a stitch. The thread will protrude much far-
ther for this reason on the bottom, and it will chafe away
there first. Thus, triple-seaming is not enough in itself
— the stitches must be installed so that thread knots
alternate from one side of the sail to the other.

The need for durability also leads many cruisers to
eliminate battens in their mainsails. Battens are a
maintenance problem — they constantly wear holes in
the sail or they shake out or they break and often punc-
ture the pocket. But battens are the means by which
leech roaches are supported. This means that there can
be no roach. Indeed, in order to keep the trailing edge of
the sail from flapping, it is necessary to hollow it exten-

ters a good deal where you buy the machine. Quite apart
from the engineering of the machine, dealer preparation
can make a lot of difference. | have had many people
familiar with sewing machines tell me that they have
had little success with this or that machine. Generally
the problems they have are not related to the machine
but to the manner in which it is set up. We take great
care in setting up our Sailmaker machines to be sure
that they perform properly for sailmakers. Among other
things, we change the presser foot; modify the upper
tension to increase its range; change the flywheel; and
add a two-speed drive to increase power. We also in-
clude with each machine or make available special
presser feet that greatly simplify some tasks. When buy-
ing a machine, it will be very helpful if the dealer has
some experience in your application. FFO

sively — usually to a depth of from 2% to 2v2% of the
leech length.

Battens are seldom used in headsails anymore. Cer-
tainly they never should be in a cruising sail since they
cause no end of trouble when they bang over the mast at
every tack. So most racing headsails have hollowed
leeches. But that hollow should be increased far
cruisers in order to reduce the need to fine tune the ad-
justment of the sail. | like to see leech lines in cruising
genoas, but | also like to build the sails so they are
seldom used. All other cruising sails should be made so

" that leech lines are not ever needed. Again, this is best

accomplished by making sure that there is sufficient
leech hollow.

The foot edge of headsails should be somewhat
rounded so that it “looks good.” If the foot is hollowed,
the sail will tend to look like it has been stretched out of
shape. But that foot round should be kept to a minimum
in a cruising sail. Any extra area gained by a large foot
round will more than be offset by difficulty in keeping it
from flapping in strong winds and by the frequent need
of repair caused by its rubbing against the deck or
lifelines.

Patches of leather or Dacron should be used any-
where chafe is likely to be a problem. These patches
simply sandwich the sail to protect it. They do not add
any structural integrity. The most common places to use
them is at the ends of spreaders in a genoa, in the way
of the bow pulpit on all headsails, and along the
spreaders on each side of the main to protect it when
running.

There are some “go fast” construction techniques
that should be avoided because they are not seaman-
like. One of these is the shelf foot in the mainsail. It
helps carry draft right down to the boom, but only at the
cost of making the flattening of the sail more difficult. It
also places more strain on the clew of the sail instead of
distributing it along the boom — this can lead to
premature stretch in the fabric along the leech. A good
cruising mainsail will be securely attached to the boom
all along the foot and draft will decrease gradually and
smoothly in the bottom third of the sail.

By the same token, “bendy” spars should be avoided.
They may give somewhat more control over sail shape,
but they do so at the cost of adding many times more
stress to the spar. Cruising boats should strive to keep
their spars as straight as possible at all times. This
keeps all loads in column and maximizes the strength of
the rig.

It hardly need be said that sailmakers should not cut
corners when it comes to the weight of hardware on
cruising sails. The extra weight is not a flaw if it keeps
the sail useful over a broader range of wind velocities or
for a longer period of time. But | want to warn of excess
here. Modern stainless hardware is very strong and
resistant to corrosion so excess is not necessary — |
warn only against a trend that has appeared in some rac-
ing and OEM sails toward rather skimpy hardware. At
the Long Beach Show this year we were surprised by the
number of sailmakers who have given up luff reinforce-
ment (except for one or two layers of tape). And more
and more sailmakers are depending too much on the
new pressed grommets. Good cruising sails can be
made with these grommets, but it is wise to reinforce
them with webbing straps well sewn into the sail. And

Continued on page 6
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Tina Maloney of Harwich, Massachusetts, asks:
“Should | change the curve of a mainsail along its foot
when | move draft forward or aft?

No. The round along the foot of a mainsail should
roughly fit the curve of the sail, but it is not practical to
precisely fit it. There is ample stretch in the fabric to
make up for radical disparity between the two shapes.
So go ahead and experiment freely with the sail's shape
and leave the foot curve as it is.

Many ask me what capital expenditure to expect in
setting up a loft.

| can quote the cost of materials and instruction that
are part of the Sailmaker’'s Series, but this leaves many
still wondering how much it will take to set up shop and

Continued from page 5

what ever happened to the grommet assemblies that us-
ed to be so popular in cruising sails — several small
grommets will distribute strain over a much wider sur-
face area than one large grommet.

Fabric Choices

The most durable fabric will have a relatively soft
finish. Yet it cannot be so soft in a cruising application
that constant adjustment is required. All sailcloth
manufacturers have developed a ‘“relatively” soft
material that they recommend for cruisers. Choice
among them is mainly a matter of personal preference.

But cloth weight is not so easily decided upon. Most
cruisers tend to use sailcloth that is, in my opinion, too
heavy. Keep in mind that there are disadvantages in us-
ing a heavier fabric than normal. Sails are harder to
store, they take up more room on the boat, and they are
heavier and, thus, more difficult to move on the boat.
For these reasons, | often find myself recommending a
lighter weight fabric for cruisers than | do for racers.
There will be more stretch in such cloth and that will in-
hibit performance to windward, but durability will be
very little affected. The truth is that Dacron sailcloth
almost never fails unless it has been subjected to chafe,
decayed from exposure to ultraviolet, or pierced by a
sharp edge. Extra fabric weight does little to protect
against these dangers.

By the way, while on the subject of ultraviolet decay,
let me repeat my concern that ultraviolet protection on
sailcloth has been very much oversold (see Fabric Foils,
Volume |, Number 2). To this point it is nothing more
than a coating that adds almost an ounce to each yard of
cloth. It tends to flake and peel from the fabric and, of
course, it offers no protection when that happens. | am
convinced that the lab tests that show it much more
durabie than unprotected cloth are not an accurate
reflection of what happens in the real world.

This article should serve to introduce everyone to the
subject of cruising sails. | promise to spend more time
thinking about it and you will see evidence of that in
future Fabric Foils issues. FF()
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survive the first year. | want to list here the basic startup
requirements for sailmaking. More can be spent, but
less is not likely to lead to success.

Equipment

Sawing MaEGHINe ., oot i hs s e el TR $1000.00

Sailmaker's Kit (includes tools) .............. 271.62

Office Equipment (calculator, files,etc.)....... 600.00
$1871.62

Capital

T T e [ T e 0 e i s T Lo R $1000.00

ForThraaMonths!Rent .. ..o e o oaeeien 1000.00

For Three Months' Utilitles . ... .............. 300.00
$2300.00

Total Financial Requirement . ............... $4171.62

Keep in mind that this assumes a full-time commit-
ment to sailmaking and minimum expenditures for a
one-person shop. Inventory can be kept at this level only
by buying cut yardage as needed.

Rent and utilities will vary a good deal, but these are
good starting figures. Dick and Barbara Orpin, who
started their loft in Osterville, Massachusetts, in 1982
(see the lead article in the January 1983 Fabric Foils),
report that they have an L-shaped work area of 850
square feet, an office space of 72 square feet, and a
combined sales and storage area of 108 square feet. The
total rent for the 1030 square feet is $245 per month or
24 cents per square foot per month.

Average gross receipts during the Orpin’s first season
were $1800 per month. During their loft’s second sea-
son, they grossed nearly $3,000 each month. They now
have three machines and three part-time employees.
And more growth is necessary before it can be said they
have ‘“arrived.” | rather arbitrarily set the minimum
threshold gross for an established loft at $10,000. But,
once the $3000 level is reached, the loft can usually
generate sufficient funds to finance its own growth.
Prior to that point, it will be necessary to pump money
into the fledgling business.

Malcolm Smith of Truro, Massachusetts, sends a
sample of a cover fabric that he has found in many boat
tops and side curtains. It is a supple fabric with a denim
“look” on the underside and a vinyl laminate on the top.
He wonders what it is and why we don’t list it in the
Sailmaker’s Catalogue.

The material is available from a number of sources
and has as many names. It is a cotton or a cotton and
polyester “sateen” fabric with an embossed vinyl lami-
nated to its upper surface. The Astrup Company calls its
all-cotton version “Super Top.” Astrup also has two
75% polyester and 25% cotton constructions called
“Navatex” and “Sportex.” They have very good body,
and yet they are soft enough that they are actually a joy
to work and sew.

The disadvantages of this type of cloth include
shrinking slightly in both the warp and the fill direc-
tions. It also will support mildew on its under surface.
And its initial strength, which is excellent, will tend to
degrade somewhat faster than the acrylic and 100%
polyester cover cloth that we feature. FFO



CEOMETRY OF
SAILMAKING

by
Ted Andresen

Ted Andresen is a computer programmer from St.
Petersburg, Florida. He has been working for nearly 10
years on the problem of computer sail design. The fruit
of that work is a rather sophisticated program that
works on Prime mainframe computers. Ted leases that
program to sailmakers.

The following article is part of a paper presented at
the Chesapeake Sailing Yacht Symposium in Annapolis,
Maryland, on January 17, 1981. This work contains much
of the mathematical basis for the program that Ted has
written.

FINDING BROADSEAMS MATHEMATICALLY

To find the broadseams, a sophisticated model of the
sail surface is employed. This is the drafted twisted
model which includes the sail twist, the leech and foot
sags along with any roach or hollow along the leech.

To simplify the analysis, the luff for the model is
assumed to be straight at the start. Later a luff round
will be cut in the sail to match the headstay sag or mast
bend. The curve for the leech is generated from the sail
twist or a combination of four factors: the leech length,
the head-to-clew distance, the leech sag, and the sag
position. A similar curve is generated for the foot. Using
the Iuff, the head-to-clew and the tack-to-clew dis-
tances, a tentative triangle representing the sail is
assembled as shown in Figure 2. For high-cut headsails,
the foretriangle | and J, the sheeting angle, and the heel
are used to rotate the tentative triangle to its opera-
tional position. Mainsails and low-cut genoas are simply
rotated until their foots are horizontal. Using the draft
profile and the leech roach or hollow, an expression for
the chord as a function of elevation is constructed. This
function is combined with the tentative triangle and the
draft ratio to complete the drafted twisted sail surface.

Once the model parameters for a sail have been
selected, the model may be used to compute the
broadseams by one of the following methods:

The Geodesic Method

In theory it is possible to approximate any surface by
joining together a number of carefully shaped flat
panels. Typical examples of this technique are found in
the design of skins for footballs and inflatable spheres.
In some cases, the flat panels are tapered so the seams
will form geodesics on the final three-dimensional sur-
face. Another example of such a surface is the sail. By
finding the geodesics on this surface, the required
panel taper and hence the broadseams can also be
found.

In the geodesic method, the seams are tracked by us-
ing Frenet's constraint that the acceleration of a
geodesic in a tangent plane is zero at the point of con-
tact. Beginning at the leech intercept for a seam, a sec-

Tack-to-Clew

Foot pm/
S

Figure 2: Drafted Twisted Model Sail

ond point, a small distance away in the approximate
direction of the luff intercept is acceptable. A set of
points which approximate the geodesic path through
these points is then constructed. At each point the
tangent plane along with the tangent, normal and binor-
mal vectors are found. Using the information from the
preceding point, the normal curvatures and the torsion
are computed and used to advance the project of the
geodesic another step in the tangent plane. The new
point in the plane is then projected back onto the sur-
face and the process is repeated until the seam in-
tersects the luff. If the geodesic seam fails to intersect
the luff at the correct elevation, the computation is
repeated again, starting at another direction from the
leech. The successful tracking of one seam from the
leech to the luff will take a minimum of three iterations.
As the computer steps along each seam it stores the
coordinates of a set of equally spaced control points
beginning at the leech. After all the seams have been
traversed, the width of the individual panels between
the control points is calculated along with the cor-
responding broadseams.

Since this method yields the seam-by-seam broad-
seaming, it allows the sailmaker to exercise control over
the cross-sectional shape at different elevations. Unfor-
tunately, because of the iterative nature of the calcula-
tion, the cost is high in terms of computer time. Also,
since the geodesic method requires a surface which is
analytic, the tracking is unpredictable whenever the sur-
face becomes discontinuous. .

Such discontinuities are found when there is an
abrupt change in the chord function as occurs at the
elevation of the batten tips or at the clew elevation on
high-cut working jibs. To avoid some of these problems,
a method which is less dependent on surface continuity
has been developed. Continued on page 8
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Continued from page 7

GeOMETRY OF SAILMAKING

The Integral Method

In the integral method the path integrals along a
number of control paths on the surface are determined.
From these integrals, the total broadseaming is com-
puted and distributed over all the seams in the path.

Here the computer is used to evaluate a group of path
lengths as shown in Figure 3. These paths are equidis-
tant from one another and parallel to the leech. The in-
tegrals are then compared with the value they would
have if the surface were geometrically flat and had zero
Gaussian curvature. The differences between the path
lengths on the model from those on the flat surface give
the total broadseaming that would be necessary to build
the model from flat panels. The total broadseaming is
then distributed equally over all the seams in each con-
trol patch. Since the broadseam adjustments along
each control patch are equal, the panels can be stacked
together and cut simultaneously with the same broad-
seam pattern. When the panels are joined together, the
result sail should have the desired cross-sectional
shape.

Although this technique does offer the time-saving
possibility of cutting all the seams simultaneously, it
has one limitation. Because all the seams are weighted
equally in the final distribution, it does not offer the
possibility of building sails with cross-sectional shapes
that change with elevation. Until a more sophisticated
method for distributing the total broadseams is
developed, the integral method may only be applied to
sails with limited stretch characteristics and with cons-
tant cross-sectional shapes from tack to head.

Testing the Integral Method
In an effort to test the integral method, a three-quarter
paper model based on the Penguin mainsail was con-

structed. This mainsail is loose-footed and is attached
to a bendy mast. Values for the leech sag were taken

Figure 3: The Integral Method
of Panel Shaping

from photographs while the draft ratio was obtained by
direct measurements of several sails. The calculation
was performed using an interactive computer program
especially and written for calculating broadseams by
the integral method.

Initially the panels were cut, trimmed, stacked, and
marked with the broadseam curve as shown in Figure 4.
Finally the sail was assembled and suspended above
the ground.

Since the main is loose-footed and the intended draft
ratio was 0.15, the draft ratio of the foot was set to this
value.

-
o

Panel #1 #3

Figure 4:
Cutting Broadseams
Using the Integral Method
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Continued from page 8

Results and Discussions

The cross-sections were measured along with the
estimated errors as shown in Figure 5.

Ideally the draft ratio of all the cross-sections should
have been 0.150. Instead the measured draft ratio first
climbs to 0.155 before it exhibits an almost linear
decline to 0.140 at the 3-elevation.

It is believed that the initial rise in the draft ratio is at-
tributable to the heavy broadseaming which was applied
to the leading portion of panel #1. If the sail had been
made of narrower panels, the broadseaming near the
tack would have been distributed over a larger number
of seams, instead of just one seam. The flattening at the
upper arcs may be explained partly by the rigidity of the
fabric. But, even more important, is the sensitivity of the
upper arcs to any deviation of the actual leech sag curve
from the one used in the model.

Indeed, the practice of equally distributing the total
broadseaming among all the seams in the control path
may be incorrect. Based on this experimental model, it
may be better to weight the upper seams more heavnly in
the total broadseam pattern. Unfortunately there is little
theoretical evidence for such a distribution or even for
the uniform distribution selected for this experiment.

Final Statements

Any attempt to use mathematical techniques to
design sails will be limited by its simplifying assump-
tions. Here the assumed horizontal flow and fixed luff
geometry do not limit this approach as severely as does
the assumption of minimal fabric stretch. In the future
these models and methods can be modified to include
new techniques for computing the fabric strain. For the
present it may be useful to develop a strain index which
might include the sail area, the wind speed and the
stretch modulus. Such an index would guide the sail-
maker in deciding if it is legitimate to use low-stretch
analysis for a particular sail design.

Of course, any research program must go hand-in-
hand with the creation of a more concise measurement
technique. Any new method must necessarily provide
reliable measurements of the draft position ratio along

The Sailwright
Moneymaker

At last, the uulnq
machine for you! Unti
now sailmaking and sail
repair have been carried
out either with small,
lightweight, and often
underpowered sewing
machines designed for
home use or with heavy
and ridiculously spe-
cialized machines in-
tended for volume com-
mercial work.

Now...the Sailwright Moneymaker fits perfectly the requirements of
sailor and of small loft. A “professional” machine intended originally
for tailors but modified to meet the special needs of sailmaking and
sail repair.

Complete with hand crank, powerful portable 110-voit motor and
solid white oak carrying case, the Sailwright Moneymaker can be
taken anywhere and used with confidence.

......... tBecause .........

@ Under arm space 33% wider, 20% higher ® Special locking nee-
dle bar gives better straight stitches ® Special wide feed dog and
presser foot included with each machine—gives more consistent
feeding even with slippery sailcloth ® Hand crank and motor left on
machine at all times—switch to handcrank by flipping the drive lever
in place and slipping the belt off ® Impressive two-speed drive with
advantage of new low-speed (300 spm)—sew without touching the
balance wheel, sew many layers without needle heat up or melted
thread ® Perfect control.

Sailrite Enterprises

Route 1

Columbia clty, Indiana 46725

219) 244-6715 or

tolifree outside lndlana (800) 348-2769

The Sailwright Moneymaker. . ............... $99500
Delivery (via UPS in two boxes) will run from $10 to $40 depend-
ing upon your distance from Indiana. We will add the appropriate

_amount to a charge card purchase or send the machine freight
collect if a check or money order is received.

Figure 5: Sail Shape
Resulting From the Integral Method
Of Broadseaming
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Vic Kaminsky

T

Figure 6: Vic Kaminsky Details a Way
Of Constructing a Lofting Batten

Lofting battens

and a way to hold them in place

Smooth curves are an absolute necessity in sailmak-
ing. Some use masking tape to mark the edges of the
sail, but it is usually necessary to fuss with the curve
thus “lofted” and that takes time. As a result, most lofts
use “lofting battens.” These can be wood or fiberglass
splines from ten to thirty feet or more long. Unfortunate-
ly, there are problems with both materials. Wood is
seldom consistent in the way it bends, it cannot be
separated to shorter lengths for storage or for more flex-
ible use, and it eventually cracks or breaks. Fiberglass is
more consistent and durable, but it is very expen-
sive—twenty foot battens will cost $80 each when ship-
ping costs are considered. In addition, holding battens
in place can be a problem. Most sailmakers use awls
driven into the floor to accomplish this. But that ob-
viously damages the floor which can be a problem for
those who rent or build only a few sails in their own
home. An alternative would be the lead “ducks” used by
boat builders to hold their lofting battens in place. But
they are rather expensive and they can damage finely
finished floors.

10 / January 1984 / FF

My objective here is to describe a lofting batten
(Figure 6) that is easily built from readily available and
inexpensive materials, can be broken down for storage,
and can be held in place without damaging a working
surface. The last objective is accomplished with a rather
unique “‘duck” designed just for the battens.

The batten is detailed in Figure 7. It is made of 10-foot
sections of Schedule 40 or heavier CPVC plastic water
pipe. This material is available in most hardware or
building supply stores.

Note that the pipe sections can be plugged and filled
with sand. The sand gives the batten a better “feel” and
it provides a more uniform curve. Fill the pipe with sand
a little at a time—stand it on end and gently tap it on the
floor to fill voids and pack the sand in place.

You will need three or four “ducks” for every 10 feet
of batten (see Figure 8). Note that the non-skid vinyl or
rubber pad at the rear of the wooden base should be
dense enough to keep the base from making contact
with the floor. The pipe clamp should be the shallow
type. It must have a vinyl or rubber pad inside its throat.
The idea is to distribute the weight of either a 10-pound
barbell weight or a plastic gallon milk jug filled with
sand or water over the base pad and the batten. The cup
hooks at the back of the ducks are handy for stretching
a line to provide for sail base lines. FF(



Figure 7: LOFT'N G BATTE.N

| /2. IN. LONG HARDWOOD DOWEL T L
EPOX'ED lN PLACE. SH’A’VE t on following page

SAND TO FIT SNUG. ¥
(REQUIRED ONLY IF
SAND FILLED)
SHAVE AND SAND A 5 INCH LONG
HARDWOOD DOWEL TO SLIP INTO
HOS THE TUBE. USING EPOXY GLUE,
b 10

S £t INSERT HALF THE LENGTH INTO

THE TUBE. WIPE OFF ALL EACESS
1 " IN
CUT A SLIT 2% \ \\I
LONG ON ONE
SIDE ONLY.
\ \

GLUE IMMEDIATELY. _V
15 LONG WOOD PLUG

EPOXIED 3" INSIDE TUBE,

WIPE OFF ALL EXCESS EPOXY FROM I\;
INSIDE TURE. (READ. ONLY IF SAND

FILLED) ¥ \I

10 FT x 3/4 IN TYPE CPVC PLASTIC

HOT /7 COLD HI TEMP & PRESSURE ‘S

WATER PIPE -(TYPE PVC PIPE WILL By, 4
s

NOT WORK). SCHEDULE 40 OR 80.

NOTE: BUILD A THIRD SECTION |DENTICAL TO SECTION 2. THIS WILL
PROYIDE A 30 FT BATTEN, |F DISASSEMBLEY IS NOT DESIRED,
DELETE SLITTING AND HOSE CLAMPS AND EPOXY SECTIONS
OGETRER.
¥ TO EPOXY GLUE DOWELS, APPLY EPoAY INSIDE THE TUBE AND
ON DOWELS, SLIP TOGETHER AND ROTHIE V2 TURN. I USED
THE QUICK SET TYPE EPOXY, VJK 12-83
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rigues: BATTEN CLAMPING PAD

@Msm “ WOOD DOWEL IF BAR

BELL WEIGHTS ARE TO BE
USED - OPTIONAL

3/4" OPTION AL WEIGHT
RETAINING PLATE - CUT OUT

PLACE SMALL CUP
HOOK 1N REARR oF

., BASE
&6

~

e

3/4 “ PLYWOOD, PINE, ETC.
BASE PAD

// l 3/9" SHALLOW PIPE

#Y cLAMP. BEND THE CLAMP
2 AS NOTED BRELOW IN
DETAIL *A” (F REGD)

/4% X 3/49" x7” LONG VINYL
CLOSED CELL FOAM OR RUBBER
SELF-STICK PAD AT REAR OF
BASE PAD ONLY, TO KEEP FROM e TR i

| OR RUBBER STRIP AT
SLIDING. (WEATHER STRIPPING &> INSIDE TOP oF PIPE
FROM K-MART) i

CLAMP AFTER ADJUST-
(4 MENT ABOVE
N

0. 8 X 3/4% FLAT HEAD WOOD SCREW

oo 2 LNNESHE PIPE
PR D R =
, - AMP ON PIPE
DETAIL “A” (/8" MINIMUM- BARE CL

BEND CLAMP AS REAUIRED
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Carole and Bruce Bates of Bonnie Lee Sails in
Golden, Colorado, dominated this column in the last
issue. Even so, they brought many good ideas that | did
not have room for at that time. | will be using them in
future issues. Here is one labor-saving technique.

Tips worth
passing on...

REEF PATCHES

There is a good deal more labor in a row of reef points
than might be thought. Much of this labor is required for
cutting the patches. There is a simple shortcut that
most lofts employ. They use a mylar sheet the same
shape as the largest patch for a “‘normal” reef. This will
usually be about 20 inches along the sail edge, and it
will extend into the sail about nine inches. | like to cut
the patch as a simple triangle of roughly the shape
shown in Figure 9 (right).

Bruce and Carole make this pattern do triple duty by cut-
ting dashed lines into it with a razor blade to indicate
the shape of smaller patches as well. This saves all the
“lofting” that is usually involved.

Even though the patches will be slanted along the
leech, the look is not displeasing. And, with a little care,
the cloth can be cut to keep the threadline of the patch-
es in line with that of the sail. But it should be noted that
the Bateses report they pay no attention to threadline
when they cut reef patches. They find it is less wasteful
of cloth and more impressive to the customer if they
simply build the patch assemblies so thick that stress
lines never appear even with bias patch orientation.

Mylar, by the way, is a handy material for sailmakers.
It is extremely stable so any patterns made with it can
be used again and again with confidence that each cut
will be the same. You can specify a matte surface so
that it can be written upon with a pen or pencil. Indeed, a
good source for the material is the local technical art
store — engineers use a good deal of it. Aside from its
use as pattern material, many sailmakers use layers of
mylar in the corners of their sails to stiffen them. Most
J-24 headboards are simply five or six layers of mylar.
This provides adequate stiffness with much less weight
than aluminum. And mylar patches (one or two layers) in
the head of a spinnaker are flexible enough to get by
most measurers while stiff enough to open the head of
the sail nicely, even in very light air.

Figure 9: Universal
Reef Patch Pattern

Luff Reef Cringle Placement

John Shugar of Windward Sails in Port Clinton, Ohio,
sends the following note on placing the luff cringle in a
reefing system (Figure 11). When the sail is secured to
the mast with slides or slugs, there is usually a stop at
the bottom of the track or groove to eep them from com-
ing away from the mast as the sail is lowered. This
means that they will stack up above the boom. The reef
cringle must be installed to provide for this.

John suggests the following rule. The cringle must be
at least as far above the slide below it as the height of
the stacked slides when the sail is reefed. And the slide
above the cringle must also be that distance. Add at
least an inch or so to each of these dimensions so there
will be no strain on the fabric.

A
.J'_( )4__... Reef
A Cringle
B
Figure 10: Reef Patches
In Place
o] o,
Figure 11: Luff Cringle
Reefing System
Main
C
Stop Above

Groove
Opening

Tack

Hook

l Boom
B must be greater than C and
A must be greater than C ]
v

Figure 12:
D-Rings As Luff Cringles

John also adds a suggestion that he picked up from a
lecture by Rod Stephens concerning the luff cringle
itself. Use a D-ring (Figure 12) on each side of the sail
secured with webbing instead of a grommet. If your tack
has a hook for reefing, the D-rings will be much easier to
secure that twisting the entire luff with a grommet sewn
into it.
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Learn Sailmaking at Home

Sailmaking has always been taught through apprenticeship. It is an art, and
the teaching of any art requires personal interaction which apprenticeship
makes possible. Traditional apprenticeship has some real disadvantages. It re-
quires a full-time commitment over an extended period. Apprentices often
complain that they are trained in particular tasks and left to perform just those
tasks, and as a result they may not learn the work completely.

The SAILMAKER’S SERIES retains all that was good in traditional appren-
ticeship but does so without the disadvantages. Students work under the
direct supervision of Jim Grant.

Grant, who has a Ph.D. in Political Science from the University of Chicago, is
recognized as Master of the Sailmaking Art. He founded Sailrite Kits in 1970 to
make material and instructions in sailmaking more widely available. His five
manuals on sail construction have become classics and are used by
sailmakers everywhere. Even the largest, most respected lofts like Ratsey and
Lapthorn, Hood, and North make use of the books to train new employees.
These books are excellent reference texts for professionals working in a loft
yet they are also perfectly suited for individuals building just a few sails for
personal use. To teach the art of sailmaking fully, however, there must be an in-
teraction between student and master..and this is the purpose of the
Sailmaker’s Series.

The Series is the first attempt to teach sailmaking in a carefuly structured
and organized way. This instruction is not compromised by any requirements
of production efficiency. Moreover, it is possible for students to move at their
own pace through the material. Indeed students can even decide for
themselves what level of expertise they wish to achieve. The Series is divided
into four units.

Unit One: Sail Design

UNIT ONE of the Sailmaker’'s Series provides a thorough introduction to
sailmaking, defining terms, setting forth principles, and developing tech-
niques. Practical skills are also introduced—several scale model sails are con-
structed during the work. This series of ten lessons will convey a complete
knowledge of sail design and construction that will make any skipper a better
sailor, laying the groundwork for actual sail construction which begins in Unit
Two.

Lesson 1/ The Words and Measures of Sallmaking: An introduction to the unique
terminology employed by sailmakers. Organized to make a useful reference tool.

Lesson 2 / Sallmaking Fabrics and Materlals: This section starts with a review of
sailmaking in the recent past and moves to a detailed consideration of modern sail
fabrics and hardware.

Lesson 3 /| Sewing Techniques: Covers the principles of sewing machine usage in
sailmaking, sewing machine repair and adjustment, as well as hand sewing techniques.

Lesson 4 /| Mainsall Design and Construction: A complete study of the mainsail,
moving from design considerations, such as aspect ratio and roach width, to construc-
tion details, such as boltrope attachment and broadseaming techniques.

Lesson 5 / Jibsall Design and Construction: Structured like Lesson 4 but focused
on headsails and the design parameters peculiar to them. Emphasis is on draft needs
and draft placement in sails.

Lesson 6 / Spinnaker Design and Constructlon: Covers bloopers as well as horizon-
tal cut, radial, spherical, star cut, and tri-radial spinnakers. Effects of cloth stretch are
analyzed.

Lesson 7 | Staysall Design and Construction: Here the primary focus is on the
theory of sail interaction. Design and construction of six distinct staysail types is con-
sidered in the light of this theoretical grounding.

Lesson 8 / Stormsall Design and Construction: Strength and seaworthiness in
stormsails are the primary objectives emphasized in Lesson 8.

Lesson 9 / Sall Repalr Work: The maintenance of sails from a sailmaker’s point of
view is presented here.

Lesson 10 / Canvas Work: Sail covers, boat covers, bags, awnings, dodgers, weather
cloths, and many other projects, spelling out principles of construction.

+

Upon completion an Apprentice Sailmaker’s
Certificate will be awarded.
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The United State Department of
Education has only one agency
listed as a “‘natlionally recognized
accrediting agency’’ for home
study schools — the Accrediting
Commission of the National
Home Study Counclil. The NHSC's
Commission has accredited only
one home study sallmaking
school in the United States...our
Sallwright Academy.

Enrollment Agreement
for UNIT ONE of the
Sallmaker’s Series

Please enroll me in Unit One of the Sailmaker's
Series. | understand that the entire tuition and
materials fee is $395.00. In addition to ten lesson
books, supplies for the contruction of model sails,
ten assignment papers, and one final examina-
tion, this fee includes the following texts:

The Salirite Salimaker's Library .......... $30.00
The Salirite Sall Repairiit . .............. 35.00
Marchaj's Sallin, ory and Practice . . . .. 17.50
The Best of s.llgrlm ................... 14.95
The New Canvas Worker's Library ........ 25.00

Students who own any of the texts listed above
should deduct their value from the total cost of
Unit One.

| am considering below the payment plan |
prefer and will note it on the order form on
PAGE 17 of this issue:

[J PLAN A /1 enclose $100 as a non-refundable
registration fee and agree to pay $29.29 by the
tenth day of each month to Sailrite Enterprises for
11 months or until the total payments (including
registration) amount to $395 plus interest (annual
interest rate is 18%; total payment if the full
11-month term is used will be $422.19). Prepay-
ment without charges is permitted and will reduce
interest charges by the Rule of 78.

[0 PLAN B / | enclose the entire tuition and
material fee for Unit One of the Series or $395.00.
Of this amount, | understand that $100 is a non-
refundable enroliment fee.

You may charge the above to American Ex-
press, Master Charge, or VISA, by in-
dicating your card number and its expira-
tion date on the order form.

VAAAAAAR




o=

5 RIS

Dear Mr. Grant:

| must take exception to your “Ask Jim" column in the
October issue of Fabric Foils, concerning the cleaning
of sails using benzine (benzene) for the removal of
number adhesive. Benzene is a very dangerous solvent
which is absorbed into the body by breathing or through
the skin. It tends to be stored in the body. Some reports
have linked it to leukemia.

A safer solvent is toluene which has similar solvent
properties but is excreted from the body. It is common
practice in chemical laboratories to substitute toluene
where benzene was used before. | would suggest in-
stead “Varsol,” which we have used with fair success
(requires elbow grease) for the removal of number
adhesive.

Yours truly,
D. T. Krajcarski
Nepean, Ontario
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Dear Jim,

| have completed the main for our Starrajt 45 — and a
beauty it is. It’s every bit up to the standarti of the No. 3
genoa you evaluated. If need be, | will bring this one up,
too, as | won’t have pictures for a while.

I'm ready to begin Unit Il of the Series. Enclosed is a
check for enroliment and the plan for the first project —
a storm foresail.

| would be glad to be used as a reference for the
Sailmaker’s Series as evidence of what can be done with
the course. | have been able to utilize the course basical-
ly as written with very few questions or problems. And
when | have had any of either, your ideas or help have
been readily available.

In addition, although | have no idea how well the
Reads sewing machine would perform (our original
choice), | do know that your Sailwright Sailmaker has
performed well. It has suffered through my learning
curve and punched its way through 8-10 layers of
8.25-ounce cloth.

Thanks,

John Shugar
Windward Sails
Port Clinton, Ohio
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It was only when | eagerly showed Fitch Williams the
last issue of FABRIC FOILS at the Long Beach Show
that | realized his article, “Thoughts on Stormsails,”
was printed without any mention of its author. Let all
know that the man responsible for that excellent piece
was Mr. Fitch Williams of Newbury Park, California!

Dear Jim,

| enjoyed talking with you at the recent Long Beach
Boat Show...The show turned out good for us although
down slightly from last year.

| am not sure | agree with your comments about boat
shows (editorial in Volume I, No. 1 of Fabric Foils) al-
though perhaps they will discourage any additional
competition at the shows. There were 10 or more
sailmakers at the Long Beach Boat Show.

| read your article on the HCS Il and felt you were fair
to Horizon while being objective.

Charlie Gautier

Winjammer Sails and
C & G Marine

San Diego, California
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Jim and Connie,

Just reread your FF Oct. 1982 “Fine Tuning a Sewing
Machine’ and have a few comments to add.

On timing of hook to needle on a zigzag sewing
machine, it is easier to time a wide-throw zigzag
machine when the machine is set at maximum stitch
width. When the needle is on the left side as viewed by
the operator, the hook point should be less than %.
above the bottom of the eye of the needle.

Your comment, “If the machine cannot sense the
thickness of the material...” is very important. On many
of the newer modern mchines, thickness is sensed by
the “stirrup” (the hook in Figure 10 which the words
“take up spring” are cutting thru). This hook or “stirrup”
is attached not to the face or body of the machine but is
a separate metal finger that is attached directly to the
presser foot shaft so that when it moves up the stirrup
moves up and automatically compensates for fabric
thickness.

Now for the WORD. “Oil Thy Hook" when sewing
acrylics. These fabrics have a tendency to “powder”
since they are made of spun fibers that are very short
like wool or cotton. The resulting lint will absorb or dry
up lubricants. Repairs on old, salty, sandy, dirty sails or
covers also require lots of machine oiling to prevent rust
and dirt accumulation.

Your article on Hildamatic (FF, July 1983 / Volume |,
No. 4) was very good. We always like to take the air out
of some sales! Continued on page 16
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Continued from page 15

Don't concur completely with Vic's Loft (FF, July
1983). The headboard drawing shows the slide below the
headboard which is okay, just as done on Hong Kong
sails! BUT...there should be a slide secured directly to
the headboard. Also, on big boats it is a good idea to use
two. This keeps the headboard aligned with the luff
when fully hoisted and, when the sail is reefed, it keeps
the leech firm and helps to prevent flutter.

Concerning Jim Hughes's suggestion in the Tips col-
umn (also July 1983), he's right! On some soft cloth and
nylons, sewing through all layers at a corner with a short
neck 107 can cause that corner to look like a product
from Aunt May’s quilting bee!

We used multi-step or serpentine zigzag machines for
years in the construction of our trampolines and nets.

Ann Pencoff of San Bernar-
dino, California, sends these
photos of her Flicka all dress-
ed up with new sail cover,
cushions, winch covers, and
tiller cover.

Ann has enrolled in Unit | of
the Sailmaker’s Series. We ex-
pect to see some new sails
soon!

Dr. R. L. Booth of Middleburg,
Virginia, sends this photo of
his strip-planked number of
the Elver class. The lines
across the main over the spril
are trails and work beautifully
for furling the main and
mizzen. Booth writes that he
took her to Newport to the
Wooden Boat Show and, in
addition to high spectator in-
terest, he received a second in
class of boats built by the
skipper. ““I had many folks
aboard and spent most of the
four days telling faint-hearted
would-be builders that indeed
they could build her!”
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We hardly ever make a mistake and have to rip the seam
apart (HA HA)! The low speed is a trade-off since we
need only one pass down each seam on genoas, and
there is no overcasting.

We had the Star Worlds here at Marina del Rey and we
reworked about 12 jibs. Eight were vertical-cut Rauda-
shals from Austria —they were made with the four-step
zigzag. The rest were Norths — not remarkable except
that all were made of very firm yarn-tempered cloth.

We are currently sewing with Teflon thread. No
stretch — it is a bear to adjust machine tension. But the
thread is not affected by UV or smog and chafe prob-
lems should be greatly reduced. We are running our
tests now.

John Hjorth
Mare Co. Sails
Marina del Rey, California




Order Form

Just check the boxes
to conveniently order
sailmaking supplies and
instructions . . . for yourself
or as terrific gifts!

The Fabric Foils Showcase

FABRIC FOILS
The Sailmaking Quarterly

Subscription to Fabric Foils
[J New Subscription 0 1Year — $12.00
[J Renewal (please enclose [J 2 Years — $20.00
current mailing label) OJ 3 Years — $26.00

Back Issues of FABRIC FOILS
are available!

Lo AL ] e e GO R PR ot $3.00
High Speed Sails
Fine Tuning a Sewing Machine
A Rule for Broadseaming
Opinion: Hood's MPG
e A B AR R R i - AR g $3.00

From Landscaping to Sailmaking
Choosing Proper glolh
Judging Boat Performance
Installation of a Sail Window
Corner Patch Size and Shape
Catenary Curves
Opinion: Ultraviolet-Protected Cloth
Yolume I, No. 3
Choosing the Proper Cloth Finish
Computer-Aided Sail Design
How Much Should a Sail Cost?
Safe Hotknife Holder
Cutting Fabric Circles
Opinion: Leech-Cut Sails
Lo LR T R e $3.00
Two-Ply Sails
Choosing a Sailmaking Thread
New Polyknit Mylar/Fabric Composite
Figuring Width of Sacrificial Cloth
OO, NN .. R s $3.00
Industrial Sewing Machine for Sailmakers
Choosing Cloth Weight
Thoughts on Stormsails
Vic’s Loft: Stitch Width Gauge
The Advertising Game: The H.C.S Il from Horizon

The Sailwright Moneymaker

The Portable Industrial Sewing Machine  $995

Delivery (via UPS) will run from $10 to $40 depending upon
distance from Indiana. We will add the appropriate amount
to a charge card purchase or send the machine freight col-
lect if a check or money order is received.

Unit | of the Sailmaker’s Series

e and lexXts: . . ... ... cihh it $395.00

Deduct texts previously purchased:

o~ — o~ -
e

Please Check One:

[0 Payment Plan A TOTAL

0O Payment Plan B b
Attractive
3-Ring Binder ............. $4.50

includes complete
index for Volume |

Send my order to:

*U.P.S. will not deliver
toaP. O. Box.

Amount Enclosed $

American Express /
MasterchangafVISANO. ... ..... ... ciasoimdunas .

Expiration Date . . . ... ol et e :

ST TP e MO ERRRRES B Sii. o 1 st Mo Rt
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CLIP AND MAIL

ADDRESSES

Whenever possible we ship your order by United Parcel
Service (UPS), but we can only direct UPS to a specific
address (no P.O. Box or R.F.D. address). There are
exceptions, but they do not make the list available. If
UPS delivers to your P.O. Box or R.F.D. address, be sure
to let us know when you order.

THE ORDER FORM

Indicate clearly your name, address, and all necessary
information concerning the order. Check and money
orders can be enclosed without fear. If a charge card is
used, enter card information as request. Then fold the
form and seal as directed.

FIRST FOLD ON THIS LINE

THIRD FOLD ON THIS LINE

'FABRIC FOILS
|

/Houte 1
Columbia City, Indiana 46725

NOO3S

HL

EL

FOURTH FOLD ON THIS LINE

FROM
Name
Address
City
State Zip

TAPE THIS EDGE DOWN




Continued from page 20

The Advertising Game

The Raudashal Cut

The purpose of the cut is to minimize leech and luff
stretch while eliminating the roughness caused by
horizontal seams in small sails. It serves this purpose
well, especially when a “warp-oriented” cloth like Bain-
bridge 2.2 or 3.3 ounce ‘‘genoa’ fabric is used (note that
all other Bainbridge cloth is “fill-oriented,” i.e., more
resistant to stretch across width than along length).
This cut is also likely to save a bit of labor since seam-
ing operations are reduced.

But it has definite limitations. First, it should not be
used for large or low aspect ratio sails since bias stretch
through the center of the sail would produce a wash-
board effect if there were more than one seam.

Second, even though some broadseaming can be add-
ed in the center seam and in the lower “slits” at the
leech, that broadseam must be a largely ad hoc thing.
That is, it is not easy to develop a rule of thumb to be
used for sails of different sizes using this design. That
is why the cut has been limited to one design boats
where a pattern can be developed through experimenta-
tion and then used again and again.

Third, because broadseaming is not likely to be exten-
sive in such a sail, the luff round will be the dominant
means of providing for shape. This has two conse-
quences — the sails will tend to be rather flat and draft
will tend to be farther forward than normal. These two
characteristics are not undesirable in small, light, and
fast boats, but they often are elsewhere.

If, after careful consideration, it is decided that these
limitations do not apply in your case go ahead and use
the Raudashal cut. | would suggest that the luff curve be
cut normally with allowance for round and for sag which
will create the characteristic “S” curve. The vertical
wedge in the lower part of the sail should be cut so that
the thread line of the fabric (either the warp or the fill)
runs from the center of the narrow end to the point of
the wedge (see Figure 20). This will reduce distortion
caused by bias stretch to a minimum. The small wedge
at the bottom of the luff panel should, as | mentioned
earlier, be cut so that its thread line parallels the foot.

The slits in the leech panel should be placed in the
lower half of the sail. Two will generally be sufficient
since this cut does not lend itself to sails more than 25
feet or so in height. The slits are only for the sake of add-
ing some broadseaming to the lower part of the sail.
This broadseaming will tend to pull draft aft — without
them the draft will be very far forward, especially in the
lower third of the sail. The slit broadseams should flair
gradually over the first third of their length (note that the
broadseams “start” near the center of the sail). Then the
seam should widen in a linear way to keep the run of the
sail aft flat (see Figure 21).

The amount of broadseaming necessary should be
determined by experimentation. Keep in mind that in-
creasing the width of the leech seams (more
broadseaming) will move draft aft in the sail and, of
course, narrowing the seams will move it forward. FF[]

Figure 20: Threadlines
in a Raudashal Cut Jibsail

e o o T

g o

Figure 21: Leech Broadseam
Without “Flair”
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The Advertising Game

The Raudashal Cut

First, let me apologize to those who know how to
spell ““Raudashal.” It is the name of an Austrian loft that
does not advertise widely in the United States. Yet is is
the source of a cut for high-aspect jibs that has gained
some popularity among one design racers. John
Hjorth's letter elsewhere in this issue notes the fact that
there were several jibs with this cut at the Star Worlds.
And Ron Johnson of Johnson Sailmakers in Moses
Lake, Washington, has written me concerning its use on
the G-Cat 5.7 Meter. In the latter case, the original equip-
ment sails are made by Super Sailmakers of Florida.
Several sailmakers have used the cut for Tornado
catamaran jibs for quite a few years.

Let’'s examine the cut and attempt to discover why it
works for these sails and how we can employ it
ourselves. First, the cut must be defined. It aligns panel
warp along the leech and luff. The resulting seam up the
center of the sail entails two bias cuts (Figure 19). Addi-
tional cloth to make up proper sail chord in the lower
portion of the sail is provided by a wedge of cloth that is
bias cut on both fore and aft edges (the cloth threadline
parallels the foot of the sail). In order to keep the foot
from stretching too much at the bottom of the luff panel,
small wedge of cloth is added there with its threadline
parallel to the foot. This small wedge will not be
necessary at the clew end of the foot unless the sail has
a rather low aspect ratio and, as we will see, that would
not be an appropriate shape for this cut. Finally, there Figure 19: Seaming Lines
are horizontal seams in the lower third of the leech For a Raudashal Cut Jibsail
panel that are used for shaping.

Continued on page 19
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